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FOREWORD

The Government of India has set an ambitious target of imparting skills to 30 crores people, one out of every
four Indians, by 2020 to help them secure jobs as part of the National Skills Development Policy. Industrial
Training Institutes (ITIs) play a vital role in this process especially in terms of providing skilled manpower.
Keeping this in mind, and for providing the current industry relevant skill training to Trainees, ITI syllabus
has been recently updated with the help of Mentor Councils comprising various stakeholder's viz. Industries,
Entrepreneurs, Academicians and representatives from ITls.

The National Instructional Media Institute (NIMI), Chennai, an autonomous body under Ministry of Skill
Development & Entrepreneurship is entrusted with developing producing and disseminating Instructional
Media Packages (IMPs) required for ITIs and other related institutions.

The institute has now come up with instructional material to suit the revised curriculum for CNC Machining
Technician 1% Year Trade Practical NSQF Level - 4 (Revised 2023) in Capital Goods & Manufacturing
Sector under Annual Pattern. The NSQF Level - 4 (Revised 2023) Trade Practical will help the trainees to
get an international equivalency standard where their skill proficiency and competency will be duly recognized
across the globe and this will also increase the scope of recognition of prior learning. NSQF Level - 4
(Revised 2023) trainees will also get the opportunities to promote life long learning and skill development.
[ have no doubt that with NSQF Level - 4 (Revised 2023) the trainers and trainees of ITls, and all stakeholders
will derive maximum benefits from these IMPs and that NIMI's effort will go a long way in improving the
quality of Vocational training in the country.

The Executive Director & Staff of NIMI and members of Media Development Committee deserve appreciation
for their contribution in bringing out this publication.

Jai Hind

Atul Kumar Tiwari , LLA.S.,
Secretary
Director General (Training)
Ministry of Skill Development & Entrepreneurship,
Government of India.

February 2025
New Delhi - 110 001
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PREFACE

The National Instructional Media Institute (NIMI) was established in 1986 at Chennai by then Directorate
General of Employment and Training (D.G.E & T), Ministry of Labour and Employment, (now under Ministry
of Skill Development and Entrepreneurship) Government of India, with technical assistance from the Govt.
of the Federal Republic of Germany. The prime objective of this institute is to develop and provide instructional
materials for various trades as per the prescribed syllabi (NSQF) under the Craftsman and Apprenticeship
Training Schemes.

The instructional materials are created keeping in mind, the main objective of Vocational Training under
NCVET/NAC in India, which is to help an individual to master skills to do a job. The instructional materials
are generated in the form of Instructional Media Packages (IMPs). An IMP consists of Theory book, Practical
book, Test and Assignment book, Instructor Guide, Audio Visual Aid (Wall charts and Transparencies) and
other support materials.

The trade practical book consists of series of exercises to be completed by the trainees in the workshop.
These exercises are designed to ensure that all the skills in the prescribed syllabus are covered. The trade
theory book provides related theoretical knowledge required to enable the trainee to do a job. The test and
assignments will enable the instructor to give assignments for the evaluation of the performance of a trainee.
The wall charts and transparencies are unique, as they not only help the instructor to effectively present a
topic but also help him to assess the trainee's understanding. The instructor guide enables the instructor to
plan his schedule of instruction, plan the raw material requirements, day to day lessons and demonstrations.

In order to perform the skills in a productive manner instructional videos are embedded in QR code of the
exercise in this instructional material so as to integrate the skill learning with the procedural practical steps
given in the exercise. The instructional videos will improve the quality of standard on practical training and
will motivate the trainees to focus and perform the skill seamlessly.

IMPs also deals with the complex skills required to be developed for effective team work. Necessary care
has also been taken to include important skill areas of allied trades as prescribed in the syllabus.

The availability of a complete Instructional Media Package in an institute helps both the trainer and
management to impart effective training.

The IMPs are the outcome of collective efforts of the staff members of NIMI and the members of the Media
Development Committees specially drawn from Public and Private sector industries, various training institutes
under the Directorate General of Training (DGT), Government and Private ITls.

NIMI would like to take this opportunity to convey sincere thanks to the Directors of Employment & Training
of various State Governments, Training Departments of Industries both in the Public and Private sectors,
Officers of DGT and DGT field institutes, proof readers, individual media developers and coordinators, but for
whose active support NIMI would not have been able to bring out this materials.

Chennai - 600 032 EXECUTIVE DIRECTOR
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INTRODUCTION
TRADE PRACTICAL

The trade practical manualis intended to be used in practical workshop. It consists of a series of practical
exercises to be completed by the trainees during the 1% Year Course of CNC Machining Technician
under Capital Goods and Manufacturing Sector. Trade supplemented and supported by instructions/
informations to assist in performing the exercises. These exercises are designed to ensure that all the
skills in compliance with NSQF LEVEL -4 (Revised 2023) syllabus are covered. The manualis divided into
Tenmodules.

Module 1 - Safety and House Keeping

Module 2 - Basic Turning and Milling

Module 3 - Industrial Drawing and Specification
Module 4 - Product Inspection

Module 5 - CNC Tooling’s and Work Holding Devices
Module 6 - CNC Turning - Basic

Module 7 - CAM - Basic

Module 8 - CNC Turning - Advanced

Module 9 - CAM - Advanced

Module 10 - CNC Maintenance

The skilltraining in the shop flooris planned through a series of practical exercises centered around some
practical project. However, there are few instances where the individual exercise does not form a part of
project.

While developing the practical manual, a sincere effort was made to prepare each exercise which will be
easytounderstand and carry outeven by below average trainee. However, the developmentteam accept
thatthere is a scope for furtherimprovement. NIMI looks forward to the suggestions from the experienced
training faculty forimproving the manual.

TRADETHEORY

The manual of trade theory consists of theoretical information for the Course of the CNC Machining
Technician Trade. The contents are sequenced according to the practical exercise contained in NSQF
LEVEL - 4 (Revised 2023) syllabus on Trade Practical. Attempt has been made to relate the theoretical
aspects with the skill covered in each exercise to the extent possible. This correlation is maintained to
help the trainees to develop the perceptional capabilities for performing the skills.

The trade theory has to be taught and learnt along with the corresponding exercise contained in the manual
on trade practical. The indications about the corresponding practical exercises are given in every sheet
of this manual.

It will be preferable to teach/learn trade theory connected to each exercise at least one class before
performing the related skills in the shop floor. The trade theory is to be treated as an integrated part of
each exercise.

The material is not for the purpose of self-learning and should be considered as supplementary to class
room instruction.




CONTENTS

( Exercise No. Title of the Exercise Learning | Page No. A
Outcome

Module 1: Safety and House Keeping
1.1.01 Importance of safety training, list of tools & machinery used in

the trade
1.1.02 Basic needs of personal protective equipment (PPE)
1.1.03 First aid method and basic training
1.1.04 Safe disposal of waste materials like cotton waste, metal chips /

burrs etc. 11
1.1.05 Hazard identification and avoidance 12
1.1.06 &7 Safety sign for danger, warning, caution and personal

safety message 1 14
1.1.08 Preventive measures for electrical accidents and step to be

taken in such accidents 16
1.1.09 Identifying different types of fire extinguishers and their use

in case of fire 18
1.1.10 Practice and understand precautions to be followed while working

in fi tting jobs 20
1.1.11 Safe use of tools and requirements used in the trade 22

Module 2 : Basic Turning and Milling
1.2.12 Demonstrate the different parts of the lathe 24
1.2.13 Demonstrate different work holding devices, accessories, tool

holders and cutting tools used for different operations 25
1.2.14 Hold workpiece in chuck and true it 27
1.2.15 Performing for turning operations and measure 29
1.2.16 Performing OD turning (Plain & step) operations 31
1.2.17 Performing taper turning operation and measure 34
1.2.18 Perform grooving operations and measure 37
1.2.19 Perform threading operation - External 39
1.2.20 Perform knurling operation 42
1.2.21 Perform drilling operation 44
1.2.22 Perform boring operation 2&3 47
1.2.23 Perform threading operation - Internal 50
1.2.24 Identification of milling machine 52
1.2.25 Identify the process, tools and accessories used for the operations 53
1.2.26 Aligning workpiece on milling machine 55
1.2.27 Loading, unloading of the cutter on arbor 57
1.2.28 Selecting the proper feed and speed 59
1.2.29 Segregate ok and worn out cutting tools 60
1.2.30 Step milling, slot milling and angle milling 61
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Module 3 : Industrial Drawing and Specification
1.3.31 Prepare checklist of customer needs 63
1.3.32&33 Refinement in customer needs & select optimum requirement &

develop product specification report 65
1.3.34 Reading of industrial drawing 67
1.3.35 List out the symbols used in industrial drawing 70
1.3.36 Create a check list of dimensions & customer specific

requirements 4,5&6 71
1.3.37 Apply the geometrical dimensioning & tolerance symbols 73
1.3.38 Create the machining operation process flow diagram 74
1.3.39 Create the stage drawing for step turning operation 76
1.3.40 Create CNC lathe 1st setup stage detailed drawing for step

turning 77
1.3.41 Create CNC lathe 2nd setup stage detailed drawing for step

turning 78

Module 4 : Product Inspection
1.4.42 List out the importance of surface finish 79
1.4.43 Identification of surface finish requirements 80
1.4.44 Apply surface finish symbol on machining parameter 82
1.4.45 Improve surface finish quality by using post process

manufacturing operation 7&8 84
1.4.46 Selection of appropriate instruments to measure the component 87
1.4.47 Prepare quality/Inspection check list for confirming the product

quality 89
1.4.48 Create incoming inspection report N
1.4.49 Create in-process inspection report 92
1.4.50 Create final pre-dispatch inspection report 94
1.4.51 Make a check sheet report to confirming product quality before

dispatch 96

Module 5 : CNC Tooling’s and Work Holding Devices
1.5.52 Identification of multi point cutting tools and its names 97
1.5.53 Identify the tool holders 99
1.5.54 Hold a single point cutting tool to perform a operation 9 100
1.5.55 Prepare coolant using soluble oil 102
1.5.56 Mount a drilling jig to hold square block to perform operation 103

Module 6 : CNC Turning - Basic
1.6.57 Identify the 'G' codes 104
1.6.58 Identify the 'M' codes 107
1.6.59 Identify various canned cycle end codes 108
1.6.60 Taking tool off set with the help of jog mode 109
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1.6.61 Find out maximum bed travel limits in JOG mode 113
1.6.62 Create a program in MDI mode 114
1.6.63 Run the program in single block mode 17
1.6.64 Search an existing program and edit 119
1.6.65 Importance of GOO - Rapid Traverse 122
1.6.66 Importance of GO1 - Linear interpolation 124
1.6.67 Rapid traverse and linear interpolation (GO0 & G0 1) 126
1.6.68 & 69 Create and execute program to verify Absolute & Incremental

programming 128
1.6.70 Create and execute program to verify Absolute & Incremental

programming 10-19 133
1.6.71 Circular interpolation by using I,K code 135
1.6.72 External profile using turning, facing & pattern repeat cycle 137
1.6.73 External grooving and parting off operation 139
1.6.74 Create, simulate, execute external threading (Straight, taper and

multi start) using canned cycles 141
1.6.75 Prepare the part program using TNRC G41 (left) 144
1.6.76 & 77 Programming using TNRC right & cancel 146
1.6.78 Internal profile turning using canned cycle 148
1.6.79 Create, simulate and execute operations of internal groove using a

canned cycle 150
1.6.80 Internal threading (straight, taper and multi start) using canned

cycles 152

Module 7 : CAM - Basic
1.7.81 Computer aided manufacturing software and its industrial

application 157
1.7.82 Customize the quick access tool bar 158
1.7.83 Customize the ribbon 160
1.7.84 Importing and exporting of sample library file 20& 21 163
1.7.85 Creation of 3D solid modeling geometry 168
1.7.86 Import 3D model 178
1.7.87 List out the importance of tool path generation 182
1.7.88 Select and upload cutting tool library in cam software 184
1.7.89 Run the simulation tool on 3d model for virtual verification of

tool path 187
1.7.90 Generate a NC Program by using CAM software 189
1.7.91 Export the generated NC program for machining process 190

Module 8 : CNC Turning - Advanced
1.8.92 Identify the manufacturing process 204
1.8.93 Machining sequence for part program 206
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1.8.94 Select the machine (CNC&VMC) to achieve designed shape 207
1.8.95 Identify the CNC lathe machine parts 210
1.8.96 Select the cutting tools and tool holders for step turning 212
1.8.97 & 98 Starting and referencing CNC machines 214
1.8.99 Referencing of tool holder/turret 216
1.8.100 Identify the axes of machine '+' & '-' travel of axes & travel range of

tool holder turret 22-25 219
1.8.101 Run the program in single block set up by adjusting speed, feed

and depth of cut 220
1.8.102 Inspect the operating parameter defined in machining control plan 222
1.8.103 Run the program in auto mode in single block 223
1.8.104 Identify the wear out cutting tools & replace the cutting tool 224
1.8.105 Tool wear offset 225
1.8.106 Create a program using subroutine codes 227
1.8.107 Select & run sub program from the main program by controlling

speed & feed 229

Module 9 : CAM - Advanced
1.9.108 Identify and select tooling as per machining material 231
1.9.109 Step turning and facing 232
1.9.110 Create a complex machining part program with the help of CAM 242
1.9.111 Setup work-piece 26 & 27 263
1.9.112 Calculate machine operation efficiency with the help of cycle time 269
1.9.113 Create a program of Grooving/Threading on OD/ID in CNC turning 275
1.9.114 File/folder transfer between workstation and CNC 299
1.9.115 Creation of directory folders as per operator, job, customer etc 301
1.9.116 Import and export of external CNC machining program 305

Module 10 : CNC Maintenance
1.10.117 Perform routine maintenance as per the OEM recommendations 28 310
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[ LEARNING / ASSESSABLE OUTCOME ]

On completion of this book you shall be able to

SI. No. Learning Outcome Exercise No.
1 Identify & comply with the safe working practices, environmental
regulation and housekeeping. (NOS: CSC/N9511) 1.1.01-1.1.11
2 Perform Turning operations on simple parts. (NOS: CSC/N9513) 1.212 &1.2.23
3 Perform milling operations on simple components. (NOS: CSC/N9407) 1.2.24-1.3.30
4 Identify customer needs & Product specification. (NOS: CSC/N9550) 1.3.31 &1.3.33
5 Draw and Interpret industrial engineering drawing & its requirements.
(NOS: CSC/N9551) 1.3.34 & 1.3.37
6 Construct the detail drawing of Machining stages. (NOS: CSC/N9556) 1.3.38-1.3.41
7 Check the quality of surface finish adhering to Surface roughness
factor.(NOS: CSC/N9563) 1.4.42-1.4.45
8 Identify the measuring instruments and inspect the quality of final
product. (NOS: CSC/N9563) 1.4.46 -1.4.51
9 Identify the cutting tools & apply work-piece holding techniques.
(NOS: CSC/N9563) 1.5.52-1.5.56
10 Apply M code & G Code used in CNC Lathe & VMC machines.
(NOS: CSC/N9552) 1.6.57 -1.6.59
1 Identify CNC machines over travel limits & emergency stop, machine
parts, various modes in CNC machines (Jog, MDI, Edit, Auto,
Single Block, MPG). (NOS: CSC/N9564) 1.6.60-1.6.64
12 Create and edit the Linear interpolation, Rapid traverse program of
CNC turning center. (NOS: CSC/N9553) 1.6.65-1.6.67
13 Create Absolute & Incremental program in CNC turning center.
(NOS: CSC/N9553) 1.6.68 & 1.6.69
14 Create and edit the Circular interpolation CW &CCW programs in
turning center. (NOS: CSC/N9553) 1.6.70 & 1.6.71
15 Create, simulate, execute an external profile turning operation using
stockremovalcycles. (NOS: CSC/N9561) 1.6.72
16 Create, simulate, execute an external Grooving, parting -off &
threading operation using Canned cycles (NOS: CSC/N9561) 1.6.73&1.6.74
17 Demonstrate Tool nose radius compensation in CNC turning
program. (NOS: CSC/N9557) 1.6.75-1.6.77
18 Perform Computer aided machining & Wire-frame Geometry Creation,
Surface and Solid Modeling, Dimension, Importing and Exporting of files.
(NOS: CSC/N9562) 1.6.78
19 Create, simulate, execute an internal profile turning operation using
stock removal cycles. (NOS: CSC/N9561) 1.6.79 &1.6.80

()




[ LEARNING / ASSESSABLE OUTCOME ]

On completion of this book you shall be able to

SI. No. Learning Outcome Exercise No.

20 Create, simulate, execute an internal Grooving, parting -off & threading

operation using Canned cycles (NOS: CSC/N9561) 1.7.81-1.7.85
21 Verify Toolpath Generation & Programming by using Computer Aided

Manufacturing Software. (NOS: CSC/N9558) 1.7.86-1.7.91
22 Explain the need of CNC turning, VMC machines & the machining

component. (NOS: CSC/N9557) 1.8.92-1.8.94
23 Explain the need of advanced CNC Turning Centre. (NOS: CSC/N9554) 1.8.95&1.8.96
24 Perform operation on advanced CNC Turning Centre. (NOS: CSC/N9554) 1.8.97 &1.8.105
25 Run the CNC program or subprogram. (NOS: CSC/N9555) 1.8.106 &1.8.107
26 Perform Programming of CNC Turning Centre using CAM.

(NOS: CSC/N9555) 1.9.108-1.9.113
27 Perform Importing & Exporting of CNC turning Program.

(NOS: CSC/N9555) 1.9.114-1.9.116
28 Perform routine maintenance & basic troubleshooting of CNC turning

center.(NOS: CSC/N9555)

1.10.117

(xii)




Capital Goods & Manufacturing Exercise 1.1.01
CNC Machining Technician - Safety and House Keeping

Importance of safety training, list of tools & machinery used in the trade

Objectives: At the end of this exercise you shall be able to
¢ identify the tools and equipments used in CNC machining trade
* record the name of tools, do's and dont's of each tool.

12) 13) @
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CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.01




Job Sequence

Instructor shall display all the tools and
equipmentin the section and brieftheirnames,
uses and the safety point to be observed for

Table 1

each tool and equipment. .

Trainees will note down all the displayed tools names,
uses and the precaution to be observed while working
with each tool.

Record it in Table 1.

S. No. | Name of tool/equipment Uses

Precaution to be observed (Do’s and Don’t)

10

11

12

13

14

15

16

17

» Get it checked by the instructor.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.01




Capital Goods & Manufacturing
CNC Machining Technician - Safety and House Keeping

Exercise 1.1.02

Basic needs of Personal Protective Equipment (PPE)

Objectives: At the end of this exercise you shall be able to
« identify personal protective devices
* interpret the different types of personal protective devices.

Fig 1
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Job Sequence

Read and interpret the visuals of personal protective
equipment on real devices or from the charts.

Identify and select personal protective equipment used
for different types of protection.

Write the name of the PPE and the corresponding
type of protection and the hazards in Table 1.

The instructor shall display the different types
of personal protective equipment or charts
and explain how to identify and select the
PPE devices suitable for the work and ask the
trainees to note down the hazards and type of
protection in the Table 1.

Table 1

The instructor shall demonstrate how to wear
and remove the all the PPE’s.

Ask the trainees to practice it.

S. No. Name of the PPE

Hazards Type of protection

Get it checked by your instructor.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.02




Capital Goods & Manufacturing Exercise 1.1.03
CNC Machining Technician - Safety and House Keeping

First aid method and basic training

Objectives: At the end of this exercise you shall be able to

* provide first aid for chocking, wound, burn, bites and sting on human

 take care a person with, eye injury, nose bleeding, diabetes, heat exhaustion
first aid treatment

 give first aid treatment to person with heat stroke.

Job Sequence

TASK 1: Chocking

» Severe choking: back blows and abdominal thrusts » Stand behind them and slightly to one side. Support
as shown in Fig 1. their chest with 1 hand.

* Give up to 5 sharp blows between their shoulder

Fig 1 blades with the heel of your hand.

» Check if the blockage has cleared.

» If not, give up to 5 abdominal thrusts.

CHOCKING

CN20N1103H1

TASK 2: Wound (Figs 1 & 2)

The first step in care of a wound is to stop the bleeding. * Dress the wound with cotton bandage (Fig 2)

» Locate the source of the bleeding.

Fig 2

*  Wash your hands and, when possible, wear gloves
or use a barrier between you and the wound.

* Remove any loose debris.

* Apply direct pressure on wound (Flg 1)

Fig 1




TASK 3: Burns (Figs 1, 2 & 3)

Fig 1

LN
i o

Fig 3
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Fig 2

TASK 4: Bites and Stings (Figs 1, 2 & 3)

Fig 1

Treating minor burns
* Cool the burn.

*  Remove rings or other tight items from the burned
area.

+ Don't break blisters.
* Apply lotion.
« Bandage the burn.

» Ifneeded, take anonprescription painreliever, such as
ibuprofen (Advil, Motrin IB, others), naproxen sodium
(Aleve) or acetaminophen (Tylenol, others).

Fig 2

Fig 3

» Stop the wound from bleeding by applying direct
pressure with a clean, dry cloth.

*  Wash the wound.
* Apply an antibacterial ointment to the wound.
« Puton a dry, sterile bandage.

» If the bite is on the neck, head, face, hand, fingers,
or feet, call Doctor right away.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.03 7



TASK 5: Eye Injury (Figs 1 & 2)

Fig 1 + If unsuccessful, wash eye with sterile saline or clean
water.

 If still unsuccessful, cover injured eye only and seek
medical aid.

Fig 2

* Ask patient to look up.

» Draw lower eyelid down. If object visible, remove with
corner of moist cloth.

* If not visible, pull upper lid down.

TASK 6: Nose Bleedings (Figs 1 & 2)

» To prevent re-bleeding, don't pick or blow your nose

Fig1 and don't bend down for several hours.
» If re-bleeding occurs, go through these steps again.
Fig 2
NOSE BLEED §
* Make a patient to sit straight and bend forward the
head portion only (This will reduce blood pressure in
the Veins of your nose)
» Ask the patient to breathe out from the nose. §
* Pinch the nose to take out the blood in the nose. %
TASK 7: Diabetes (Low blood Sugar) (Figs 1 & 2)
+ Follow the Basic FirstAid Plan to assess the casualty. * Ifmedical aid is delayed give sugar every 15 minutes.
«  Give high-energy foods or sugar. + The casualty will recover quickly if low blood sugar

. . . . level is the cause.
* Only give food if the casualty is conscious.

8 CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.03



Fig 1

TASK 8: Heat exhaustion (Figs 1 & 2)

Heat exhaustion

* Rest in a cool place. Getting into an air-conditioned
building is best, but at the very least, find a shady spot
or sit in front of a fan.

* Drink cool fluids. Stick to water or sports drinks.
* Try cooling measures.
* Loosen clothing.

Fig 1

TASK 9: Heat stroke

» Putthe person in a cool tub of water or a cool shower.
» Spray the person with a garden hose.

* Sponge the person with cool water.

* Fan the person while misting with cool water.

* Place ice packs or cool wet towels on the neck and
armpits.

» Cover the person with cool damp sheets.

Fig 2

Fig 2 \

CN20N1103X2

HEAT STROKE

CN20N1103Y1

TASK 10: Resuscitate a victim who is under cardiac arrest by (CPR) cardio pulmonary resuscitation

In cases where the heart has stopped beating,
you must act immediately.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.03

» Check quickly whether the victim is under cardiac
arrest.



Cardiac arrest could be ascertained by the
absence of the cardiac pulse in the neck.
(Fig 1), blue colour around lips and widely
dilated pupil of the eyes.

Fig 1

CN20N1103Z1

Lay the victim on his back on a firm surface.

Kneel alongside facing the chest and locate the lower
part of the breastbone. (Fig 2)

Fig 2

CN20N1103Z2

Place the palm of one hand on the centre of the lower
part of the breastbone, keeping your fingers off the
ribs. Cover the palm with your other hand and lock
your fingers together as shown in Fig 3.

Fig 3

CN20N1103Z3

10

Keeping your arms straight, press sharply down on
the lower part of the breastbone; then release the
pressure. (Fig 4)

Repeat step above, fifteen times at the rate of atleast
once per second.

Check the cardiac pulse. (Fig 5)

Move back to the victim’s mouth to give two breaths
(mouth-to-mouth resuscitation). (Fig 6)

Continue with another 15 compressions of the heart
followed by a further two breaths of mouth-to-mouth
resuscitation, and so on, check the pulse at frequent
intervals.

Fig 4

CN20N1103Z4

Fig 5

CN20N1103Z5

Fig 6

CN20N110326

As soon as the heartbeat returns, stop the
compressions immediately but continue with
mouth-to-mouth resuscitation until natural breathing
is fully restored.

Place the victim in the recovery position as shown in
Fig 7. Keep him warm and get medical help quickly.

Fig7

CN20N110327

Other steps

Send word for a doctor immediately.

Keep the victim warm with a blanket, wrapped up with
hot water bottles or warm bricks; stimulate circulation
by stroking the insides of the arms and legs towards
the heart.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.03



Capital Goods & Manufacturing Exercise 1.1.04
CNC Machining Technician - Safety and House Keeping

Safe disposal of waste materials like cotton waste, metal chips / burrs etc.

Objectives: At the end of this exercise you shall be able to
¢ identify and segregate the waste material in workshop
* arrange the waste material in different bins.

Fig 1

CN20N1104H1

OIL, CHEMICAL & SOLVENT COTTON WASTE METAL CHIPS ELECTRICAL WASTE

COTTON METAL CHIPS OTHERS

CN20N1104H2

Job Sequence

» Separate the cotton waste. Identify the material given in Fig 1 and fill in

» Collectthe chips by hand shovel with the help of brush. Table 1
N Table 1

» Clean the floor, if oil is spilled.
SI. No. Name of the material
Do not handle the chip by bare hand
There may be different metal chips. So separate
the chip according to metal. 1
» Separate the cotton waste material and store it in 5
the bin provided to store the waste cotton material.
(Fig 2)
» Similarly store the each category of metal chip in 3
separate bins.
Each bin should have name of the material. 4

1"




Capital Goods & Manufacturing Exercise 1.1.05
CNC Machining Technician - Safety and House Keeping

Hazard identification and avoidance

Objectives: At the end of this exercise you shall be able to
¢ identify the occupational hazards
* suggest suitable methods to avoid occupational hazards.

Fig 1
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CN20N1105H1
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Job Sequence

The instructor shall emphasize the importance
of hazard and avoidance to the students and
insist them to follow properly.

Study the drawing of industrial hazards.

Table 1

Identify the type of hazards.
Name the hazards against their names.

Record the hazards and avoidance in Table 1.

S. No. Identification of hazards

Avoidance

10

Get it checked by your instructor.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.05
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Capital Goods & Manufacturing Exercise 1.1.06 & 07
CNC Machining Technician - Safety and House Keeping

Safety sign for danger, warning, caution and personal safety message

Objectives: At the end of this exercise you shall be able to
* identify the basic categories of safety sign
* record the meaning of safety sign in the table given.

Fig 1

CN20N1106H1
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Job Sequence

Instructor shall provide various safety signs,
chart categories and explain their meaning,

description. Ask the trainee to identify the sign .

and record in Table 1.

Table 1

Identify the safety sign from the chart.

Record the name of the category in Table 1.

Mention the meaning description of the safety sign in

Table 1.

Fig No.

Basic categories/Safety sign

Meaning - Description

10

11

12

13

14

15

16

17

18

19

20

Get it checked by your Instructor.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.06 & 07
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Capital Goods & Manufacturing

Exercise 1.1.08

CNC Machining Technician - Safety and House Keeping

Preventive measures for electrical accidents and step to be taken in such

accidents

Objectives: At the end of this exercise you shall be able to

* adopt preventive measures to avoid electrical accidents

 take care of a person with electrical accident.

this exercise.

Note: The instructor shall arrange suitable electrical safety poster/chart/slogan appropriate to

Preventive measures for electrical accidents

* Nevertouch any electrical apparatus /machinery with
wet hands or while standing in water.

« Ifyougetatingle orshock when touching any electrical
item, a sink, tub, or other wet area, turn off the power
at the main panel and immediately call an electrician.

» Don't use damaged or broken cords/ wires or plug in
anything with a missing prong.

*  When unplugging, don't pull the cord; pull it by the
plug.

* Don'toverload sockets; use a power extension board
with a safety switch.

* Knowthelocation and how to operate shut-off switches
and/orcircuitbreaker panels. Use these devices to shut
off equipment in the event of a fire or electrocution.

» Avoid for water or chemical spills on or near electrical
equipment. Wear rubber shoes in wet areas.

* Cover unused outlets and keep metal objects away
from outlets. you should always take extra care to
ensure that you do not come into contact with the
exposed live wires as this runs the risk of shock and
burns.

» Put a notice nearby to the appliance to inform others
of the danger and to ensure that it is protected until
you are able to schedule repairs.

+ Use safe work practices every time electrical
equipment is used.

» All electrical installations regardless of whether at
home or in the workplace, must be grounded, which
is otherwise known as earthing to track down any
excess electricity, the most effective route to return
to the ground without posing any safety risks.

* It is safe to work on the electrical equipment that is
pluggedinwith only dry hand and wear non-conductive
gloves and insulated-soles shoes.

» Disconnect the device from the source in the period
of service or maintenance of the device.

» Disconnect the power source before servicing or
repairing electrical equipment.

16

e All electrical cords should have sufficient insulation
to prevent direct contact with wires.

* In a laboratory/workshop it is particularly important
to check all cords before each use, since corrosive
chemicals or solvents may erode the insulation.

+ Damaged cords should be repaired or taken out of
service immediately, especially in wet environments
such as cold rooms and near water baths.

+ Keep away from the energized or loaded circuits
Arcing, sparking, or smoking from the equipment.

» If the device interacts with water or other liquid
chemicals, equipment must be shut off power at the
main switch or circuit breaker and unplugged.

« If any individual comes in contact with a live electric
line, do not touch the individual or equipment/source/
cord; disconnect the power source from the circuit
breaker or pull out the plug using a leather belt.

* Always stay at least ten feet away from the overhead
power lines, carry highest voltage, which means that
should anyone come into contact with them, there
is a significant risk of not only electrocution but also
severe burns.

First Aid for accidental electric shock victims (Fig 1)

Fig 1 RESTLESS OR IRRITABLE , LOSS OF CONSCIOUSNESS
POSSIBLE CONVULSIONS

IRREGULAR HEARTBEAT
SWOLLEN TONGUE OR CARDIAC ARREST

MAY OBSTRUCT AIRWAY

PARALYSIS

‘

DIFFICULT BREATHING OR
7 RESPIRATORY ARREST

EXIT BURN

VISION
PROBLEMS

ENTRY BURN
MUSCLE TENDERNESS

AND POSSIBLE TWITCHING

CN20N1108H1




Ensure that you are taking sufficient safety precaution
to protectyourself before going to help the other person
met with accidental electric shock.

Talk to the person and ask loudly, "Are you OK?";
make him feel comfortable.

Check for ventilation and airways; clear obstruction
and provide fresh air flow.

Check for signs of normal breathing; observe breathing.
If not breathing normally, begin CPR

Unplug the appliance or turn off the power at the
control panel.

If you can't turn off the power, use a dry wooden
piece, like a broom handle, dry rope or dry clothing,
to separate the victim from the electrical contact /
power source.

Do not try to move the victim touching a high voltage
wire; Call for emergency help/immediate superior for
assistance.

Unconscious victims should be placed on their side
to allow drainage of fluids; Keep the victim lying and
observe for the symptoms shown in Fig 1.

Do not move the victim if there is a suspicion of neck
or spine injuries call for the ambulance service.

If the victim is not breathing, apply mouth-to-mouth
resuscitation. If the victim has no pulse, begin
cardiopulmonary resuscitation (CPR). Then cover
the victim with a blanket to maintain body heat, keep
the victim's head low and get medical attention.

First aid for accidental electrical burn victims

Electrical burns vary in severity depending upon the
following conditions

How long the victim is in contact with the electric
current;

The strength of the current flow;
The type of current AC or DC; and
The direction of the current takes through the body.

Observe the person, if the person is conscious and
there are no signs of shock (such as being cold,
clammy, pale and having a rapid pulse)

Do not apply grease or oil to the burn.

Cover the burn with a dry, sterile dressing.

There may be more than one area burned.

If the person has electrical burn, check for shock and
follow the outlined points shown in Fig 2.

Keep the victim from getting chilled; Seek medical
attention as soon as possible.

Accidental electrical fire

Keep flammable materials away: Electrical appliances
or outlets that come into contact with flammable
materials that may trigger a fire.

Inspect electrical wiring: Have your electric wiring
checked to prevent electrical fires. Wiring does not
last forever, so it is a good idea to have your wiring
checked

Be wary of certain appliances: If an appliance blows
a fuse, trips a circuit, or sparks while being used,
unplug the appliance immediately, and check to see
if it needs to behave it repaired or replaced.

Check Switches or outlets that are hot to touch and/
or emit an acid odour; Inspect and repair outlets and
switches.

In case of electrical fire, use only CO, type of Fire
extinguisher.

Fig 2

COOL WITH RUNNING WATER

&

COVER THE BURN

CALL EMERGENCY ASSISTANT

CN20N1108H2
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Capital Goods & Manufacturing Exercise 1.1.09
CNC Machining Technician - Safety and House Keeping

Identifying different types of fire extinguishers and their use in case of fire

Objectives: At the end of this exercise you shall be able to
¢ identify the types of fire extinguishers

* record the use of each fire extinguishers

* operate the fire extinguisher.

PROCEDURE

TASK 1: Types of fire extinguishers

Fig 1

WaTe®

(

CN20N1109H1
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Instructor shall provide all the types of
extinguishers by physically or by chart and
explainthe use of each type extinguishers. Ask
the trainees to identify the name and uses of
each record in Table 1.

1 Identify the types of extinguisher.

2 Record the name and uses in Table 1.

Table 1

SI. No. Name of the extinguisher

Uses

* Get it checked by the Instructor.

TASK 2: Using fire extinguishers

Assume the fire is 'B' type (flammable
liquefiable solids)

+ Select CO, (carbon dioxide) fire extinguisher

* Locate and pick up CO, fire extinguisher. Check for
its expiry date.

* Break the seal.

Stand back: Face the fire and keep your back to the
exit stay between six and eight feet away from flame.

Operator: Operate the fire extinguisher

Most of the fire extinguisher operator the same
basic way stands six to eight feet away from
the fire and remember to PASS - PULL - AIM -
SQUEEZE - SWEEP.

PULL the pin: This will allow you to discharge the
extinguisher. (Fig 1.1)

AIM at the base of fire: If you aim at the flames (Which
is frequently the temptation). The extinguishing agent will
fly right through and do no good. (Fig 1.2)

Squeeze the top handle or lever: This depress a button
that releases the pressurised extinguishing agent in the
extinguisher. (Fig 1.3)

Sweep from side to side until the fire is completely put
off. Start using the extinguisherfrom distance away. Then
move forward. Once the fire is put off keep an eye on
the area incase re-ignite. (Fig 1.4)

Fig 1

@

PULL THE PIN

~ @

AIM AT THE
BASE OF FIRE

SWEEP SIDE

SQUEEZE THE
LEVER

HOW TO USE FIRE EXTINGUISHER

CN20N11091
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Capital Goods & Manufacturing Exercise 1.1.10
CNC Machining Technician - Safety and House Keeping

Practice and understand precautions to be followed while working in fitting jobs

Objectives: At the end of this exercise you shall be able to
* record the precaution to be followed while working in fitting jobs.

Fig 1

METAL CHIPS SPREAD ON SHOP
e FLOOR NEAR DRILLING MACHINE

OIL SPILLS ON SHOP FLOOR
AND WORK TABLE

D
/ g
'

HANDLING HOT JOBS

WITHOUT GLOVES
MACHINE RUNNING CHANGING THE BELT WHEN THE

WITHOUT BELT GUARD SPINDLE IS ROTATING

@ CHIPPING ON METAL WITHOUT

CHIPPING WITH BLUNT CHISEL CHIPPING SCREEN
ON METAL SURFACE

GRINDING A FLAT CHISEL IN SIDE
WAYS OF GRINDING WHEEL

STRIKING ON VICE HANDLE WITH
HAMMER TO GRIP THE WORK PIECE

CN20N1110H1
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Job Sequence

¢ Record the precautions to be followed while working

The instructor shall guide and demonstrate in fitting job in Table 1.

the students to practice and understand
precautions to be followed while working in
fitting jobs.

Table 1

Record precautions to be followed while working in

Fig No. Description fitting job

10

« Fill up and get it checked by your instructor.
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Capital Goods & Manufacturing
CNC Machining Technician - Safety and House Keeping

Exercise 1.1.11

Safe use of tools and requirements used in the trade

Objectives: At the end of this exercise you shall be able to
* record the safety joints while using tools and requirements in the trade.

/\50" to 60°

T

R
< A Y
= M
70°
® |

CN20N1111H1
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Job Sequence

The instructor shall emphasize the students
about the safe use of tools and equipment
used in trade and guide them to record the
safety points.

in Table 1.

Table 1

* Record the precautions to be followed while working

Fig No. Description

Record precautions to be followed while working

Fill up and get it checked by your instructor.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.1.11
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Capital Goods & Manufacturing

Exercise 1.2.12

CNC Machining Technician - Basic Turning and Milling

Demonstrate the different parts of the lathe

Objectives: At the end of this exercise you shall be able to
* identify the different parts of lathe
* record the part name in the given table.

Fig 1

LATHE

10

CN20N1212H1

Job Sequence

in Table.

The Instructor shall explain the main parts of
the lathe to the trainees and ask them to record

 Identify the parts of lathe.

* Record in Table.

Table

Sl.No.

Part name

Remarks

O| 0| N| O|O| | W| DN

N
o

* Get it checked by the instructor.
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Capital Goods & Manufacturing Exercise 1.2.13
CNC Machining Technician - Basic Turning and Milling

Demonstrate different work holding devices, accessories, tool holders and
cutting tools used for different operations

Objectives: At the end of this exercise you shall be able to
¢ identify work holding devices and accessories

* identify tool holders and cutting tools

e record the names in the given table.

CN20N1213H1
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Job Sequence

The Instructor shall explain the holding devices, + |dentify the lathe, accessories, tool holders and tools.

accessories, tool holders and types of tools to * Record in the Table 1.
thetrainees and askthemtorecordinthe Table.

Table 1

SI. No. Description (Names) Remarks

10

1

12

* Get it checked by the instructor.
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Capital Goods & Manufacturing

CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.14

Hold workpiece in chuck and true it

Objectives: At the end of this exercise you shall be able to

¢ true the round bar on four jaw chuck.

N

o

100

Job Sequence

* Measure the job size with an outside caliper or
with a steel rule. (Fig 1)

Fig 1

CN20N1214H1

» Position the four jaws of the independent chuck,
equidistant from the centre. The distance between
the inner face of the opposite jaws is equal to the
diameter of the work. (Fig 2)

» Openthe adjacentjaws sufficiently enoughtoinsert
the work. (Fig 3)

the two adjacent jaws, enough to grip the work.

(Fig 4)

Ve
\

Fig 2

CN20N1214H2

» Place the surface gauge on the bed-ways close to

the chuck. (Fig 5)

» Adjust the pointer to make its tip move close to the
top or side portion of the work with a minimum gap.

=&

TURUING ROUND BAR ON FOUR JAW CHUCK

+ Placetheworkinside the chuck, keeping sufficient (Fig 6)
portion outside the chuck for truing and tighten
240X100 Fe 310 1.2.14
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.04 TIME :

CODE NO. CN20N1214E1
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Fig 6 4

MACHINE
CENTRE LINE

CN20N1214H6

Fig7

CN20N1214H7

Rotate the chuck by hand and observe the gap.

Engage the spindle levers at about 250 rpm and run
the machine.

Give slight pressure on the top of the pointer to make
the tip to touch the work, and feel.

If the feel of contacting the pointer tip is uniform, it
indicates that the work is trued.

If the ‘feel’ is not uniform tighten the jaw where the
feel is high.

Repeat till a uniform feel is felt.

Finally, tighten the opposite jaws with the same amount
of pressure. (Fig 8)

Fig 3
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Fig 4
I
3
=
I
=
(8]
Fig 5
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* Rotate the chuck by hand and observe the gap between
the pointer and work surface for the position of the
two opposite jaws.

* Open the jaw slightly where the gap is more, and
tighten the opposite jaw.

* Repeat until the gap is the same. (Fig 7)

* Repeat the above sequences for the other set of
opposite jaws.

* Bring the pointer tip closer to the work surface.

Fig 8

CN20N1214H8

Check once again for the true running of the work.
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.15

Performing for turning operations and measure

Objectives: At the end of this exercise you shall be able to

 set the tool to the correct height
 face the workpiece with an accuracy of £0.1 mm.

60

Job Sequence

Check the raw material size and clean outer surface.
(Fig 1)

Fig 1

70

260

11721 31 "4l ‘51 ‘el 71 '8l "9l "1lo 1111127113 1i4 115
1 2 3 4 5 6 O

CN20N1215H1

Mount four jaw chuck.

Fix the job 40 mm outside from jaw face and true
it to lathe axis. (Fig 2)

Fix the facing tool on tool post and align to the
cutting edge to lathe axis. (Fig 3)

Selectrpm, switch on the spindle. Touch the face of
the job and with draw, move the tool perpendicular
to lathe axis, lock the carriage. (Fig 4a)

s
N

260

Fig 2

R
J
e

.
=

CN20N1215H2

Face by moving cross slide smoothly till the centre.
(Fig 4b & 4c)

Notice for pip formation if so adjust the tool height
accordingly. (Fig 4d)

ISR @60 X 70

1.215

NO.OFF

STOCK SIZE SEMI-PRODUCT

MATERIAL

PROJECT NO. PART NO. Ex. NO.

SCALE NTS

=6

FACE TURNING AND MEASURING

TOLERANCE : +0.04 TIME :

CODE NO : CN20N1215E1
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» Face turn to size 60 mm length.

* Check the length by vernier caliper.

Fig 4

| - h
(a) (b)

(d)

CN20N1215H3
s

CN20N1215H4

« Give feed, face turn to smooth surface and outside.
* Reverse and hold the job and true it.

Skill Sequence

Facing work by hand feed method

Objectives: This shall help you to
» face work by the hand feed method using right hand facing tool.

Hold the tool in the tool post to the correct centre height :
with a minimum overhang. Fig 2
Touch the tool-point with the workface at about 4 to
10 mm from the centre. (Fig 1)
Fig 1
3 Fig 3
Set the top slide graduate collar to zero mark and also
eliminate backlash.
Lock the carriage. S
Feed the tool about 0.5 mm by the compound slide inside §
the face of the work. (Fig 2) &
Feed the tool towards the centre of the work by the Fiq 4
cross-slide till the tool tip crosses the centre. (Fig 3) 9
Feed the tool towards the edge of the work using the
cross-slide till the tool clears the work. (Fig 4)
Measure the length of the job.
Refix the job to face the other end to size. 2
Repeat the sequence till the required amount of material §
is removed. °
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.16

Performing OD turning (plain & step) operations

Objectives: At the end of this exercise you shall be able to
e plain turn the work by hand feed method
* turn step to the required diameter and length.

SCALE 1:1

=6

PLAIN AND STEP TURNING

TASK 1
9]
<f _ _ _
Q
80
TASK 2
N o
<t — — — [ap]
Q Q
40 35
2 255 x 90mm Fe 310 1.2.16
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
DEVIATIONS +0.04 TIME :

CODE NO. CN20N1216E1
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PROCEDURE

TASK 1: Plain OD turning

1 Check the raw material size and clean.

N

Hold the job in 4 jaw chuck leaving 60 mm outside
from jaw face and true it.

Fix facing tool and align to axis.
Face the end to till irregular surface clears.

Fix turning tool and align to axis.

o a0 b~ W

Plain turn to @45 in steps to maximum length (55).
(Fig 1)

Fig 1

60

\
\
245

—i

7 Remove the job and hold on dia 45, 30 mm inside jaw
and true it. (Fig 2)

8 Plain turn to $45 in steps for rest of the length.

CN20N1216H1

Fix facing tool and align to axis.

TASK 2: Step turning

1 Fix turning tool and align to axis.

2 Plain turn to dia 42 mm steps to 50 mm length.

—\_H 0

Fig 1

|
|
@42

60

CN20N1216J1

3 Step turn to dia 30 to 35 mm length and finish turn
and form step.(Fig 2)

Fig 2

30

CN20N1216H2

10 Face the end to maintain 80 mm length. (Fig 3)

11 Remove job, oil it to preserve and submit.

Fig 3

\

\

\
@45

80

CN20N1216H3

Fig 2

E

\

|
oh2
230

35

-

4 Remove job, reversed and hold on @30 butting the
stepped end to jaw face and true it.

5 Turn to @42 to match with turned dia. (Fig 3)

CN20N1216J2
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Fig 3
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o

CN20N1216J3

Skill Sequence

Square shoulder

6 Fixfacingtoolandface the end to maintain total length
40 mm up to the step.

7 Remove job oil it to preserve and submit.

Objectives: This shall help you to
¢ machine a square shoulder.

Matching a square shoulder

Rough and finish turn the diameter to within about 1 mm
of the required length.

Mount a facing tool bit in the tool-holder and set it to
lathe axis.

Make sure that the tool bit is set up with the point close
to the work, and with a slight space along the side cutting
edge.

Note the reading on the graduated collar of the
cross-slide screw.

Bring the tool bit towards the shoulder with the carriage
hand wheel until a cut is started. (Fig 1)

Face the shoulder by turning the cross-slide handle anti-
clockwise thus, cutting from the centre to the outside.

For successive cuts, return the cross-slide screw to
the same graduated collar setting. Repeat the above

procedure until the shoulder is machined to the correct
length.

Rough and finish turn small dia meter to size.

Fig 1 FACE OF THE STEP AFTER
ROUGH TURNING

CN20N1216X1
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Capital Goods & Manufacturing Exercise 1.2.17
CNC Machining Technician - Basic Turning and Milling

Performing taper turning operation and measure

Objectives: At the end of this exercise you shall be able to
e taper turning by compound rest

 form tool grinding

e taper turning by form tool.

%/

/%'
S~ 1~ S N A SN
SIS 8
10
P
20 >
65
Job Sequence
» Check raw material size and clean. Fig 2

* Hold the job in 3 jaw chuck leaving 50 mm outside
from jaw face. (Fig 1)

\
230

Fig 1

40

CN20N1217H2

Fig 3

il

50

|

|

|
220

» Fix facing tool and face turn the end surface.
» Fix turning tool and turn to @30 to 40 mm long.

T

(Fig 2) -
+ Step turn @20 to 20 mm long and chamfer the end. §
(Fig 3) :
1 240X100 : Fe 310 : - 12.17
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.04 TIME :
TAPER TURNING
5 @ (COMPOUND REST & FORM TOOL METHOD) CODE NO. CNAON 21761
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* Remove job, reverse and hold on @20 butting stepped
face.

» Fix facing tool and face to total length 65 mm.
(Fig 4)

Fig 4

al
o

65

CN20N1217H4

* Fix turning tool turn step dia 20 mm to 10 mm long.
(Fig 5)

Fig 5

|

|

|

|

|
220

S
CN20N1217H5

e Turn 30 to entire length.

* Grind form tool to 45° angle. (Fig 6)

&

Fig 6

CN20N1217H6

» Fix form and align to lathe axis.

* Plunge to form 45° taper to 10 mm length. (Fig 7)

Fig7

i

f
L

CN20N1217H7

» Fix turning tool for taper turning.
» Set compound slide to 10° angle to lathe.

* Move carriage at suitable distance for taper turning
and lock.

» Start taper turning by feeding the tool by compound
slide. (Fig 8)

» Check angle and reset compound slide if required

» Complete taper turning remove job, oil to preserve
and submit.

Fig 8

CN20N1217H8

Skill Sequence

Turning taper by compound slide swivelling

Objectives: This shall help you to

* set and swivel the top slide of the compound rest to the required taper angle

* set the tool in the tool post
* turn the taper
* check the taper with a vernier bevel protractor.

The procedure in sequence is as follows: Set and true
the job turned to the bigger diameter of taper.

Set the machine to the required rpm.
Loosen the top slide clamping nuts.

Swivel the top slide to half the included angle of the taper
away or towards the operator as required.

Tighten the clamping nuts firmly. (Fig 2)

Ensure that equal pressure is exerted by the
spanner for both the nuts.

Fixthe turningtoolinthe tool postto the correct
centre height.

Keep a minimum overhang of the tool.

Position the top slide to cover the length of
the taper turning.

As far as possible ensure that the top slide do not go
beyond the edge of the base.

Lock the carriage in position.

Touch the tool to the work surface during running and
set the cross - slide graduated collar to zero.

Bring the tool clear off the work by the top slide hand
wheel movement.
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Fig 1
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OF SWIVEL

CN20N1217J1

Give adepth of cut by the cross - slide and feed the tool by
the top slide hand wheel till the tool clears from the work.

Feeding by the top slide must be uniform and
continuous.

Tape turning by form tool

Fig 2
60° INCLUDED ANGLE 'Q'

WORK AXIS

X
Qb(
10 01025

CN20N1217J2

Give successive cuts by the cross - slide, feeding by the
top slide each time.

Check the angle of the turned job with a vernier bevel
protractor.

Adjust the swivel if there is any difference.
Continue the taper turning and finish the taper.

Objectives: This shall help you to

* grind form tool to required angle
* align and set the tool to lathe axis
* plunge to form taper.

Select the tool width as required/above the taper length
of the job. (Fig 1)

Fig 1 ]I
INEEL)

12

]

CN20N1217X1

Grind required taper 'a' angle with respect tool shank
axis considering perpendicular to lathe axis. (Fig 2)

Fig 2 |

LATHE AXIS !

TOOL SHUNK |

=
CN20N1217X2

Check the angle by vernier bevel protractor keeping
shank side face as datum. (Fig 3)

Fig 3

YV

CN20N1217X3

Settoolontool post, align shank perpendicular and cutting
edge inline to lathe axis. (Fig 4)

Fig 4

CN20N1217X4

Lock carriage with reference to job taper position.

Plunge gradually by moving cross slide and form tape to
the required length.
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.18

Perform grooving operations and measure

Objectives: At the end of this exercise you shall be able to
* grinding form tools
* forming square, radius and 'V' groove.

@42

R25

60°

-

216

230

38

78

1

@50 X 80

FE310

1.2.18

NO.OFF
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PROJECT NO.

PART NO.

EX. NO.
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CODE NO : - CN20N1218E1
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PROCEDURE
TASK 1: Parallel turning

1 Check the raw material size and clean.

2 Holdthejobin a4 jaw chuck and true it keeping about
50mm outside chuck. (Fig 1)

Set the tool to the correct centre height.
Select and set the correct spindle rpm.

5 Face one side first and turn the outer diameter to
@45mm for the maximum possible length.

6 Reverse and hold the job.
Face the other end to a total length of 78mm.

8 Turn @42mm to remaining length.

TASK 2: Step turning

1 Hold the job in a 4 jaw chuck @42mm keeping about
45mm outside and true it.

2 Face one end.
Turn @30mm x 35mm length. (Fig 1)

4 Mark square mm, radial groove R2 X 5 and V groove
distance on job.

5 Turn @42mm x 40mm length.

Remove the sharp corners.

TASK 3: Grooving

1 Set the u/c tool, radius tool, 'V' groove tool to the
correct centre height and hold it rigidly.

2 Form a square groove 2.5mm depth x 5mm width at
30mm from the end face.

3 Form a radius groove 2.5mm depth x 5mm width at
18mm from the end face.

4 Plunge the 'V' groove tool to form a 'V' groove 5mm
width at 6mm from the end face.

5 Remove the burrs.

Check the dimensions.

9 Remove the sharp edge.

Fig 1 2
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Fig 1 26
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.19

Perform threading operation - External

Objectives: At the end of this exercise you shall be able to
* form undercut on work held in chuck
* cut external metric thread
* check the thread profile using metric pitch gauge.

238

M24X3

2 x45°

Job Sequence

35

65

e Check raw material size and clean.

* Hold on 3 jaw chuck leaving 60 mm out from jaws
face, face the end. Turn to dia 38 to max length
and chamfer corner. (Fig 1)

Fig 1
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CN20N1219H1

* Remove, reverse and hold 25 mm inside the jaw
and rest outside -0.1.

* Turn to @24.0 dia to 35 mm length. (Fig 2)

Fig 2

T
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35

’_T

25

CN20N1219H2

» By square grooving tool of 5 mm width, plunge to

form groove. (Fig 3)

» Fix threading tool for metric thread and align.

» Change gear for M24 x 3 thread by manually lever

positions.

» Cut thread M24 x 3 to 30mm length.

1

@60 x 75mm

FE310
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EX. NO.
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CEE
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CN20N1219H3

» Check with thread ring gauge or thread pitch gauge.

*  Remove job oil to preserve and submit. (Fig 4)

Skill Sequence

Fig 4

|

|

I
M24X3

L
T

CN20N1219H4

Cutting ‘V’ thread by plunge cut method

Objectives: This shall help you to

* cut ‘V’ thread using a single point tool on a lathe by the plunge cut method.

Grinda‘V’ thread tool for the required thread angle. (Fig 1)

Fig 1

Ensure that the thread angle ground is symmetrical with
respect to the axis of the tool.

€=60°

CN20N1219J1

Arrange the change gear train and set the quick change
gearbox levers for the required pitch and hand of thread.

Clamp the tool in the tool-post and set the tool to centre
height.

Set the tool perpendicular to the lathe axis by using
centre gauge. (Fig 2)

Fig 2 7; 7777777 7@

60°

aA

CN20N1219J2

Ensure that the top slide is set at 0°, and slackness is
removed by gab adjustment.

Change gear manually/lever position Set the machine to
about 1/3rd of the rough turning r.p.m.

Start the machine and touch the tip to work. (Fig 3) set
the cross-slide and the compound slide graduated collars
to zero, eliminating backlash.

Fig 3 @

Bring the tool to the starting point and engage the half nut.

L I~
«
=
1>
CN20N1219J3

Allow the tool to take the trial cut, the depth being given
0.05 mm divisions of the cross-slide graduated collar.

Withdraw the tool at the end of the cut and stop the
machine. (Fig 4)

Fig 4 PITCH GAUGE
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CN20N1219J4

Check with the screw pitch gauge to confirm the gear
box setting. (Fig 4)

Reverse the machine to bring the carriage to the starting
point. (Fig 5)
Give successive cuts.

For every 3 depths of cuts by the cross-slide, give one
axial cut by feeding the tool axially by half division of the
compound slide. This relieves the load on the tool. (Fig 6)

Continue the sequence till the thread profile is formed.
(Fig 7)
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Use thread ring gauge to check external thread (Fig 9)
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Check with the screw pitch gauge for the thread form.

Match the mating component to ensure the class of fit.

CN20N1218J9
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Capital Goods & Manufacturing Exercise 1.2.20
CNC Machining Technician - Basic Turning and Milling

Perform knurling operation

Objectives: At the end of this exercise you shall be able to

* mount a 4 jaw chuck

¢ true the job in the 4 jaw chuck with a surface gauge

e turn the component as per drawing and maintain the dimensions within £0.2mm
e knurl the job as per drawing.

2x45° KNURLING
/ 3 x 45°
— @23
Yo
25 S
o — 1| — — l — — RN N E—
=
Q
5
50
80
\
Job Sequence
» Check the raw material size and clean. * Chamfer 2 x 45° at the end.
» Holdthe material securedina4 jaw chuck projecting * Reverse and hold the job in the chuck and true the
50 mm outside the chuck. job.
* True the job with a surface gauge and face the » Face the end and maintain the length of 80 mm.
ene « Turn the job to @25 x 50 with a side knife tool. (Use
* Turn the job to @40.00 - 0.2 for more than the a vernier caliper for measuring dimensions.)

required length for knurling. » Chamferto 3 x45° at the end with a 45° chamfering

» Hold the diamond knurling tool securely and set it tool.

o the centre height. * Undercut and maintain @23 and groove with a 5

» Selectthe suitable speed forthe knurling operation. mm width grooving tool.
* Knurl the surface till a diamond shape is formed. * Deburr all sharp edges.
1 @45 - 85 - Fe 310 - - 1.2.20
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE TIME

+0.2

KNURLING
«5 @ CODE NO. CN20N1220E1
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Remember
* Avoid overhanging of the tool.

¢ Use aluminium pieces for packing, to avoid
marks on the knurled surface.

Skill Sequence

Perform threading operation - External

Safety precautions

* Never operate a lever when the machine is
in motion.

* Do not keep any tools on the moving parts
of the machine.

¢ Use a suitable coolant.

Objectives: This shall help you to

e prepare the work for knurling

* set the speed for knurling

* set the knurling tool in the tool post

¢ knurl the job using the required grade of knurl.

Reduce the diameter of the portion to be knurled
depending upon the grade of knurl and material of the
job. Reduce 0.1 mm for fine knurling, 0.2 mm for medium
knurling and 0.3 mm for coarse knurling approximately.

Set the knurling tool in the tool post and align with the
centre or tail stock. (Fig 1)

Fig 1

CENTRE PUNCH MARK

LATHE CENTRE

SETTING THE KNURLING TOOL ON CENTRE

CN20N1220H1

Set the machine for a low speed, preferably 1/3 to 1/4
of the turning speed. Mark off the length to be knurled.

Adjust the knurling tool so that it is at right angles to the
axis of the work; tighten it firmly. (Fig 2)

Fig 2
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FACE OF KNURLS SET PARALLEL
TO SIDE OF WORK

N

SET KNURLING TOOL AT 90° TO
CENTER LINE OF WORKPIECE

CN20N1220H2

Feed the knurl and make the knurls to contact the work
periphery by the cross-slide hand wheel.

Move the carriage until about the face of the knurling roll
overlaps the end of the workpiece which helps to produce
a true pattern. (Fig 3)

Fig 3

CN20N1220H3

Start the lathe and feed the knurling tool into the work
by the cross-slide.

Stop the lathe and reset the knurling tool, if necessary.

Feeding the knurl into the workpiece, before it
is rotated, may damage the knurl.

Move the knurling tool longitudinally with a uniform
movement by the carriage hand wheel up to the required
length of the work to be knurled.

Give the depth by the cross-slide without drawing the tool
back. Feed the knurling tool to the other end.

Until the correct pattern is obtained, do not
withdraw the knurling tool back.

Ample coolant is to be applied to the workpiece being
knurled. This washes away any metal particles, and
provides lubrication for the knurling rolls.

Use a fine feed for knurling hard metals and a

coarse feed for knurling soft metals.

Clean the knurl with a brush for subsequent cuts.
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.21

Perform drilling operation

Objectives: At the end of this exercise you shall be able to
e drill through hole

* re-sharpen a twist drill

» check the twist drill for its performance.
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@20

60

Job Sequence

Check the raw material for its size.

Hold the job in a 4 jaw chuck and true it, keeping
about 45mm outside the chuck.

Set the facing tool to the correct centre height.
Selectand setthe correct spindle speed, for facing.

Face one side first, and turn the outer diameter to
%40 mm for the maximum possible length.

Centre drill.

Select the required size of drills including the pilot
drill.

Hold the drill in the tailstock spindle with the help
of suitable sleeves after cleaning.

Select the spindle speed for drilling the pilot hole of
12mm dia.

Bring the tailstock to a convenient position for drilling,
and lock the tailstock on the bed.

Run the lathe and advance the drill, so that it does
the drilling operation on the job held in the chuck.

Use coolantwhile drilling and advance the drill slowly.

Enlarge $12 mm hole to $20 mm hole by drilling at
a reduced spindle speed.

After completion of drilling throughout the job reverse
and true the job; face to the required length as per
drawing, and turn outer dia $40mm.

@45x65 —1.222

Fe 310 - - -
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Skill Sequence

Re-sharpening a twist drill

Objectives: This shall help you to
* re-sharpen a twist drill.

A twist drill can be successfully sharpened on a bench
or pedestal grinder by adopting the following procedure.

Check that the surface of each wheel is running true and
that the wheels are dressed clean.

Ensure thatthe tool-rest are adjusted correctly
and tightened

Wear safety goggles.
Stand in a comfortable position in front the machine.
Hold the drill at about one quarter of its length from the

point, between the thumb and the first finger of the right
hand. (Fig 1)

Match the cutting edge against the wheel. Note that, as
the shank, swings down, the cutting edge comes slightly
upwards and away from the wheel face. (Fig 3)

Fig 3

CUTTING EDGE COMES UP AND
AWAY FROM WHEEL FACE

MOVE DRILL SLIGHTLY
FORWARD TO GRIND FLANK DQA

CN20N1221H3

Fig 1
ADJUST TOOL REST
CORRECTLY

FINGERS SUPPORT
AGAINST REST

HOLD DRILL 1/4 LENGTH
FROM POINT

STAND IN COMFORTABLE
POSITION LEFT OF WHEEL

CN20N1221H1

Keep both elbows against the side.

Position in such a way that the drill makes an angle of
59° to 60° to the wheel face. (Fig 2)

Fig 2

CUTTING EDGE
HORIZONTAL

AND PARALLEL
TO WHEEL FACE

X
CN20N1221H2

T

Hold the drill level. Twist it until one cutting edge
horizontal and parallel to the wheel face.

Swing the shank of the drill slightly downwards and to the
left with the left hand. The right hand is on the tool-rest.

Apply a slight forward motion to your hands

This will bring the flank of the point against the wheel to
produce a lip clearance.

Coordinate the three movements of swinging
down, twisting clockwise and forward
movement. These movements should not
be heavy movements. If they are performed
correctly, they will produce a cutting edge that
has the correct lip clearance and cutting angle.

Practice these movements against a stationary wheel,
using a new or correctly sharpened drill.

Notice how only a small movement s required to produce
the required clearance.

Also note that, if the drill is twisted too far, the other cutting
edge will swing down to contact the wheel face.

Proceed now to sharpen one edge, removing as little
metal as possible.

Procedure to obtain equal angles
Move the drill back, clear of the Wheel face.

Turnthe drill over without moving the position. This makes
the second edge to the wheel face at the same angle as
the first cutting edge.

Proceed to sharpen the second cutting edge, using the
same amount of drill movement as before. When these
actions are carried out carefully, the drill will be sharpened
with equal cutting angles. The lip clearance will be correct
and equal.

Use a drill angle gauge to check that the cutting angle
is correct (118° for mild steel), the cutting edges are of
equal length and the lip clearances are equal and correct
(about 12°). (Fig 4)
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Fig 4 CHECK ANGLE AND
LENGTH OF EDGE

RETAIN GRIP WITH
RIGHT HAND

CHECK CUTTING EDGE WITH DRILL GAUGE

CN20N1221H4

Rough grind the drill point with a coarse grit wheel when
the edges are badly chipped. (Fig 5)

DISCARD SPLIT OR

. ROUGH GRIND TO
Fig 5 CRACKED DRILLS

REMOVE CHIPPED EDGE

CN20N1221H5

Never re-sharpen a cracked or split drill.

Avoid overheating the drill.

Lift the drill off the wheel face. Retain the grip on the drill
with the right hand.

Make such inspection or checks as are necessary. Move
the right hand back on-the tool-rest in the same position
as before.

Hold the drill shank again in the left hand with the elbows
againstthe side. The drill will swing back against the wheel
faceinthe same position and atthe same angle as before.

Apply light pressure against the wheel face. Lift the edge
clears of the wheel face frequently. This allows the air
stream produced by the wheel to cool the drill point.

Cooling a drill rapidly by quenching in cold
water may cause cracking of the cutting edge

Points to be considered when sharpeningdrills

Grind as little as possible from the drill. Remove only
enough to sharpen the cutting edges.

Re-sharpening of very small drills requires great skill.
They require proportionally less movement to produce
the cutting angles.
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Capital Goods & Manufacturing

CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.22

Perform boring operation

Objectives: At the end of this exercise you shall be able to

* set the job on lathe

* set the boring tool

* bore a hole with boring tool

* measure the bore by using vernier caliper.

40
\

@25

BORING

1O

60
Job Sequence
+ Hold the job (Ex.1.2.21) in 3 jaw chuck. *  Remove the job from the chuck.
+ Set the boring tool in tool post and align the lathe * Apply thin film oil for preserving.
'\ * Submit the job for evalution.
» Bore the drilled hole $20 to $25 mm.
» Checkthebore by vernier caliperand inside caliper
with outside micrometer.
1 - - 1.2.21 Fe 310 - — _
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : = 0.04mm TIME :

CODE NO. CNZ20N1222E1
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Skill Sequence

Boring a drilled hole

Objectives: This shall help you to

* set the boring tool in the tool post

e bore the drilled hole to the required size

» check the hole with the help of a vernier caliper.

Boring is an internal operation of enlarging a hole with
the help of a single point cutting tool. (Fig 1)

Take a light trail cut about 0.2 mm deep and about 8 mm
long at the right hand end of the work. (Fig 3)

Fig 1 L.H.ROUGH
TURNING TOOL

/ BORING TOOL

ooo

CN20N1222H1

Tobore the hole, the following procedure is to be followed.

Mount the workpiece in a four jaw chuck. True the face
of the work and the outer diameter.

Set the lathe to the proper spindle speed for boring.
Mountthe boring tool on the tool post of the compound rest.

Fix the boring tool, level and parallel to the centre line
of the lathe.

Grip the boring tool as short as possible to

reduce chatter.

Use the largest diameter boring tool which can be
accommodated in the drilled hole. (Approximately 2/3rd
size of the bore)

Set the cutting edge of the cutting tool just slightly above
the centre line, since there is tendency for the tool to
spring downwards when cutting.

Choose a proper feed for rough boring.

The speed for boring is the same as that for
turning and is calculated for the diameter of
the bore.

Start the machine and turn the cross-slide handle
anticlockwise until the cutting tool touches the inside
surface of the hole. (Fig 2)

Fig 2

CN20N1222H2

Fig 3

CN20N1222H3

Stop the machine and measure the diameter using
telescopic gauge or inside caliper. (Fig.4)

V]

Fig 4
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CN20N1222H4

Calculate the amount of material to be removed from the
hole for the roughing cut.

Leave about 0.5 mm undersize for a finish cut.

Take a roughing cut for the required length. (Fig 5)

Fig 5

CN20N1222H5

Keep the machine and move the carriage to the right until
the boring tool clears the hole. (Fig 6)

Set a fine feed of about 0.1 mm for the finish cut.

Fig 5

CN20N1222H5
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Set the cutting tool for the required depth to get the
finished bore size.

Use the cross-slide graduated collar.

Finish the boring operation and measure with a vernier
caliper.

To avoid bell mouth, repeat the same cut.

Several cuts taken without adjusting the depth of cut
would correct bell mounting.

Remove the sharp corners.

Fig 6
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Inside caliper & outside micrometer used for bore measurement

Objectives: This shall help you to

 take the measurement of a bored hole with an inside caliper, transfer it to an outside micrometer and read

the measurement.

Bores are checked for their dimensional accuracy by using:
- Inside micrometers.
- Universal vernier calipers.

- Inside calipers and outside micrometers (transfer
measurement).

- Telescopic gauges and outside micrometers (transfer
measurement).

The first two methods give direct reading whereas the
3rd and 4th are by transfer measurement.

For checking the bore diameters using inside calipers
and outside micrometers the following sequence is to
be followed.

Select the inside caliper according to the size of the bore
to be measured.

Select an outside micrometer of suitable range for the
size of the hole.

Open the legs of the inside caliper approximately
permitting its entrance into the hole.

Position one leg in contact with the bottom of the bore.

Keeping this as the fulcrum, oscillate the other leg in
the bore.

Adjust the distance between the legs by gentle tapping to
increase or to decrease so as to enable the leg to enter.

Rock the inside caliper with respect to the axis of the
work so as to make the leg of the inside caliper contact
the bore top surface. (Fig 1)

Ifthe ‘feel’is hard, reduce the distance between
the leg tips and if the feel is less or if there is
no feel, increase the distance between the leg
tips slightly.

Check once again and repeat till you get the correct feel.

Ensure that the position of the legs is not disturbed, once
the correct feel is obtained.

Fig 1 -

=

Hold the outside micrometerin one hand, and the spindle
away from the anvil face, a little more than the distance
between the two legs of the inside caliper.

©935+0.02
|
I
|
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CN20N1222J1

Hold the inside caliper with the other hand, contacting
the tip of one leg with the anvil face of the micrometer.

Oscillate the otherleg and rotate the thimble of the outside
micrometer to contact the tip of the oscillating leg of the
inside caliper. (Fig 2)

Fig 2

CN20N1222J2

Ensure you get the same ‘feel' as before.

Note the readings on the barrel and thimble of the outside
micrometer, and determine the size of the measurement.

The accuracy depends on the skill. Practice to

get the correct feel for the measurement.
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Capital Goods & Manufacturing Exercise 1.2.23
CNC Machining Technician - Basic Turning and Milling

Perform threading operation - Internal

Objectives: At the end of this exercise you shall be able to
e cut internal ‘V’ thread by single point threading tool

* check the metric thread using thread plug gauge

* match the nut and bolt.

1x45° (TYP
oy X5 (TYR) M22x25 [T A
40
20
—A
SECTION - AA
Job Sequence
» Check the given material for its size by steel rule. » Setthe machine to cut 2.5 mm pitch internal thread.
» Hold the work in a three jaw chuck about 10 mm * Cut the internal thread.

inside the cugk. * Check the thread with screw pitch gauge.

» Turn the outer dia to 40 mm to possible length. . Reverse and hold the work on & 40 mm and true

» Chamfer the edge 1x45° by chamfering tool. it.
» Centre drill, and drill a pilot of $10 mm through » Facethe endofthe work, and maintain a total length
hole. of 20 mm.

* Enlarge the drilled hole dia 10 mm ¢$18 mm by » Chamfer 1x45° on the outer edge.

drilling. + Remove the sharp edges and have a final check.

» Bore the drilled hole to the core (root) diameter of
the thread i.e.19.2 mm.

1 @45 - 25 - Fe310 - - -

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 ACCURACY 0.04mm | TIME:
INTERNAL THREADING

JS» @ CODE NO. CN20N1223E1
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Skill Sequence

Cutting an internal thread

Objectives: This shall help you to
¢ cut an internal thread on a centre lathe.

Mount the job on four jaw chuck / three jaw chuck/ collet.

Drill and bore the job to the core diameter of the thread
to required length/ through hole.

Forablind hole, cutarecess atthe end of the bore enough
to permit the cutting tool to clear thread.

The recess must be larger than the major diameter of
the thread. (Fig 1)

Fig 1 INSIDE RECESS

\ WORKPIECE THREAD CUTTING TOOL
CUTTING AN INTERNAL THREAD

CN20N1223H1

Chamfer the front end to 2x45°.

Set the compound rest at 29° to cut 60° included angle
as shown in Fig 2.

Fig 2 )

COMPOUND REST SET AT 29° TO THE LEFT TO CUT A 60°
INCLUDED ANGLE INTERNAL THREAD

CN20N1223H2

Set the gear box levers to the required pitch.
Fix the correctly ground threading tool in a boring bar.

Fix the boring bar parallel to the lathe centre line and set
the point of the cutting tool to lie on the centre.

Align the cutting tool with a help of centre gauge as
shown in Fig 3.

Fig 3 WORKPIECE

fBORING BAR

I

HH|HH|HH|HH|
0z

14

\ CENTRE GAUGE
FLAT PLATE

CN20N1223H3

ALIGNING THE CUTTING TOOL WITH A CENTRE GAUGE

Mark the boring bar to indicate the required depth of
entry into the bore.

Ensure that the boring bar does not foul anywhere on
the job.

Reverse the cross slide until the tool point just touches
the bore.

Setthe cross-slide and compound slide graduated collars
to zero.

Withdraw the cutting tool from the bore.

Set the spindle speed to 1/3 of the calculated r.p.m.
Start the machine.

Adjust the depth of cut to 0.1 mm.

Engage the half nut.

At the end of the cut, simultaneously reverse the chuck
and clear the tool just away from the thread.

Ensure that the tool should not touch the thread in both
side of the bore.

When cutting tool comes out of the bore stop the machine.

Give the depth of cut and run the machine in forward
direction. Similarly finish the thread until final depth is
achieved.

Check the finished thread with a thread plug gauge or
a threaded bolt.
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Capital Goods & Manufacturing Exercise 1.2.24
CNC Machining Technician - Basic Turning and Milling

Identification of milling machine

Objectives: At the end of this exercise you shall be able to
¢ identify and record the type of milling machine

* identify the parts of milling machine

e record the parts name in table.

Fig 1

J
J
-
Eadl
w

]\:@_: 5
! QL . 5

A
| L3> o
0

—

CN20N1224H1

Job Sequence

Instructor shall show the horizontal and vertical Table 2 - Vertical milling machine

milling machines. Brief each part of milling

machines, ask the trainees to note the parts S. No. Name of the parts
name in Table 1 for horizontal milling machine
and Table 2 for vertical milling machine. 1
» Trainees to note down the part names of both milling 2
machines
* Record the parts name in Table 1 for horizontal and 3
Table 2 for vertical milling machine.
Table 1 - Horizontal milling machine 4
S. No. Name of the parts 5
1
2 6
3
7
4
5
6 » Get it checked by instructor.
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.25

Identify the process, tools and accessories used for the operations

Objectives: At the end of this exercise you shall be able to

* identify type of operation

* identify work holding device and accessory

* identify tool holders and cutting tools.

Fig 1

@

LOCATING PINS

CN20N1225H1

5

w



Job Sequence

. ] * Trainees note down the names of each.
Instructor shall brief each operations, tools,

holding device and accessories used for each
operation.

¢« Record the names in Table 1.

Table 1

S. No. | Name of the operation | Work holding device Accessories Tool holders Cutting tools

» Get it checked by the instructor.
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Capital Goods & Manufacturing Exercise 1.2.26
CNC Machining Technician - Basic Turning and Milling

Aligning workpiece on milling machine

Objectives: At the end of this exercise you shall be able to
* align a machine vice on the table of the milling machine
* fix the workpiece in machine vice.

Fig 1

CN20N1226H1

Job Sequence

» Clean the vice base and the machine table top, free * Clampthe parallelblockinthe vice. (Fig 2) Setthe vice
from dust for seating. such that the jaws are at right angle to the direction
of cut.

* Place the vice at the middle of the table with maximum
support to avoid falling off of the vice. (Fig 1)

Fig 2

Fig 1

CN20N1226J2

CN20N1226J1

» Position the dial indicator with the magnetic base

- ] ] ] firmly on the reference surface (X). (Fig 3)
» Position the ‘T’ bolts into the ‘T’ slot. (Fig 1) While

shifting the vice towards the slots ensure that there * Engage the dial indicator stylus on one end of the
is 1mm to 2mm clearance between the ‘T’ bolt and parallel. (Fig 3) Ensure that the dial indicator and
the vice slot to allow for adjustment. stand do not foul anywhere.

« Tighten all the ‘T’ bolt nuts by hand. + Adjust the position of the dial pressure and set the

reading to zero on one end of the parallel.
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Fig 3

CN20N1226J3

Move the table so that the dial indicator is at the
other end of the parallel. (Fig 4) observe the pointer
movement.

CN20N1226J4

Tighten the vice clamping nuts without disturbing the
setting.

Check the alignment after clamping, and adjust, if
necessary.

Lubricate the vice screw and the slide ways.

Place one of the larger surfaces of the workpiece on
the parallel to prevent its downward movement while
machine.

Ensure that the workpiece is projecting the vice jaws
by about 3 to 5 mm more than the total depth of cut.
This avoids resetting of the job now and then also
it prevents the vice jaws, tools and workpiece from
damage.

Place arod of diameter 6 to 15mm between the middle
of the unfinished side and the movable jaw. This gives
line contact between the job and prevents lifting off
the workpiece. (Fig 5)

56

If the pointer deviates from zero, adjust the vice by
gentle tapping in the direction as needed. (Fig 4)
Ensure that the plunger is not lifted while tapping.

Repeat the step until the dial indicator reads zero
along the length.

Fig 5

CN20N1226J5

Tighten the workpiece.

Tap the workpiece gently with a soft hammer for
seating on the parallel. Ensure that the parallel block
does not shake.
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.27

Loading, unloading of the cutter on arbor

Objectives: At the end of this exercise you shall be able to
* mount and position the cutter on milling machine arbor.

Job Sequence

Remove the spacers and bearing bushes and clean
them. (Fig 1)

Fig 1

CN20N1227H1

Insert enough spacers on to the arbor so that the last
spacer extends over the rear edge of the workpiece.
This will enable you to fix the cutter in the middle of
the workpiece for milling. (Fig 2)

Fig 2

CN20N1227H2

Clean the side and face the cutter and the bore of
the - cutter.

Select the key to suit the cutter keyway.

Place the cutter on the arbor such that the direction of
rotation of the cutter is in the opposite direction of the

job feed for up-milling at the initial stage. Depending
upon the condition of the machine, down-milling may
be performed at a later stage of practice. (Fig 3)

Fig 3

CN20N1227H3

Ensure that the key is placed into the keyway, and
milling cutter.

Slide the bearing bush on to the arbor. (Fig 4)

Fig 4

CN20N1227H4

Slide on more spacers until one or two threads on
the arbor screw are covered so that the spacers are
pressed while tightening. If not, the cutter may not be
tightened sufficiently.

Tighten the arbor nut by hand. (Fig 5)
Carefully slide the arbor support. (Fig 6)

Ensure that the bearing bush extends equally on both
sides of the arbor for uniform support.

Tighten the arbor nut and switch on the machine and
check visually that the cutter runs true. (Fig 7)
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Fig 5

CN20N1227H5

CN20N1227H7

Fig 6

—\ The milling machine, like all machine tools,

should be cleaned after each work period. A
medium width paint brush may be used to
remove the accumulated chips.

* Remove the cutter by reverse order.

CN20N1227H6
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Capital Goods & Manufacturing
CNC Machining Technician - Basic Turning and Milling

Exercise 1.2.28

Selecting the proper feed and speed

Objectives: At the end of this exercise you shall be able to

¢ calculate speed and feed with respect material to be machined
e positioning gear levers according to the calculated speed and feed.

PROCEDURE

TASK 1: Calculate the speed and feed for the material list in Table

Table
Material Speed rev/min Feed/rev
Mild steel
Cast iron
Brass

TASK 2: Perform the gear of the milling machine

The instructor may guide the trainees to position the
gear to the calculated speed & feed & verify the results.

Data for calculation

Tool material : High speed steel

Cutting speed m/min  : 20 m/min for mild steel
: 25 m/min for cast iron
: 40 m/min for brass

Feed mm/min : 40 for mild steel
: 60 for cast iron
: 100 for brass

Diameter of cutter : 100 mm

Note: Instructor should teach how to do
calculation.
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Capital Goods & Manufacturing Exercise 1.2.29
CNC Machining Technician - Basic Turning and Milling

Segregate 'OK' and worn-out cutting tools

Objectives: At the end of this exercise you shall be able to
¢ identify various defects by visually.

Fig 1

CUTTING ‘ - RELIEF ANGLE
PRIMARY CLEARANCE ANGLE

ANGLE

BACK OF TOOTH

RADIAL RAKE
ANGLE

BODY OF GAP OR CHIP SPACE

CUTTER
T T FILLET OR ROOT RADIUS

FACE OF TOOTH
DIRECTION OF
ROTATION

~~— TOOTH DEPTH

CN20N1229H1

Defectives

1 Tooth wear
Tooth breakage
Tooth chipping

Rake angle error

a b W N

Relief angle error

6 Cutter body damage

Note: Instructor has to explain the defective
and defect less cutter of each elements to be
compared andillustrate the difference between
them.




Capital Goods & Manufacturing Exercise 1.2.30
CNC Machining Technician - Basic Turning and Milling

Step milling, slot milling and angle milling

Objectives: At the end of this exercise you shall be able to

* set the job on machine vice for machining

* mill steps on the job

mill the slot

mill the angular surface

measure the dimensions using vernier caliper, depth gauge and vernier bevel protractor.

50

100

TOP VIEW
10 10X45° ¢
i
&
J
20 20 ?
8 8
20 20
o
<
100 50
FRONT VIEW SIDE VIEW
1 @ 100 x 80 x 50 mm PRE MACHINED FE310 - - 1.2.30
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE * TIME ;

STEP MILLING,SLOT MILLING AND ANGLE MILLING

E @ CODE NO. CN20N1230E1

61



Job Sequence

Step milling

Check the material given.

Clamp the machine vice securely on the machine
table and align jaw parallel to the column.

Hold the job on the machine vice on the parallel block.
Ensure that the parallel block does not move.

Mount the side and take cutter on arbor.
Set the r.p.m. of the cutting.
Align the cutter and the job for milling steps.

Mill the steps in sequence and check with a depth
micrometer. (Fig 1)

Fig 1

(1

]

CN20N1230H1

Slot milling

Align the cutter and the job for milling slot.

Mill the slot in sequence and check with a depth
micrometer. (Fig 2)

Angle milling

62

Hold the single angle 45° cutter on arbor.

Align the cutter on end mill the angular surface of
10 x 45°.

Fig 2

[C1CT

[ [T

CN20N1230H2

Align the cutter on other end mill the angular surface.

(Fig 3)
Remove the job from the machine.

Remove burrs if any.

Check the angle using vernier bevel protector.

Fig 3

-

Y

CN20N1230H3
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Capital Goods & Manufacturing
CNC Machining Technician - Industrial Drawing and Specification

Exercise 1.3.31

Prepare checklist of customer needs

Objectives: At the end of this exercise you shall be able to
* interpret technical drawings and specifications provided by customers
* identify the tools and setup required for specific machining operations
* prepare a detailed checklist for rough and finish turning processes.

O

CREATION OF CHECKLIST

Q Q
© [32]
Q Q
20 60
1 @ 62 x 85 mm Fe 310 1.3.31
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE 005 | TIME:

CODE NO. CN20N1331E1
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PROCEDURE

Customer needs analysis is a crucial step in CNC
machining. It ensures that all product specifications,
quality requirements and delivery expectations are met
accurately. By preparing a detailed checklist, machinists
can systematically plan and execute machining operations,
reducing errors and improving efficiency.

Overview of the checklist preparation process

1 Understandthe drawing: Analyze technical drawings
or CAD models to extract key details like dimensions
and tolerances.

2 Identify tools and materials: Select the appropriate
cutting tools and materials based on the customer's
specifications.

3 Plan machining operations: Sequence the steps,
including roughing, finishing and inspection.

4 Ensure quality control: List inspection tools and
techniques to verify final product accuracy,

5 Document and validate: Create a checklist and
validate it with the customer.

parameter defined

Category Task/Question Status (v'/x) Remarks
Design requirements Are dimensions and tolerances clear? 4 Critical dimension verified
Material specifications Is the material type specified and v Mild steel (IS 2062)

available?
Machining requirements | Is machining sequence and tool v Feed = 0.12 mm/rev.

Spindle speed = 1200 rpm.

Quality control Are all tolerances verified post- v Final inspection report
machining?
Packaging & Delivery Is the part packed securely for delivery? v Bubble wrap used

Analyze the drawing and prepare checklist

Identify material type, raw material dimensions, final
dimensions and tolerances.

Determine tools and setup.

Prepare a checklist for machining.

Pre-Machining checklist

ltem Status (v'/x) Remarks

Raw material size verified

Workpiece mounted securely

Roughing tool inspected

Finishing tool inspected

Machining steps

Operation Tool

Parameter (Feed) Remarks

Rough turning

Finish turning

Post machining checks

Item Status (v/x) Remarks

Final dimension verified

Part cleaned and deburred

Oiling
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Capital Goods & Manufacturing
CNC Machining Technician - Industrial Drawing and Specification

Exercise 1.3.32 & 33

Refinement in customer needs & select optimum requirement & develop
product specification report

Objectives: At the end of this exercise you shall be able to

* refine and select the optimum cutting parameters

* perform cost analysis

* understand the products core specifications

* ensure quality and compliance with industry standards.

2 60

2 50

Job Sequence

provided (format).

20

70

* Study the different types of documentation

¢ Record relevant information in the format.

» Get it checked by your instructor/ Training officer.

O

REFINE CUSTOMER SPECIFICATION

1 @ 62 x 100 mm Fe 310 1.3.32
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE +0.05 | TIME:

CODE NO. CN20N1332E1
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Step 1: Examine the provided part drawing

Part specifications

Final dimensions

Material

Tolerance

Quantity

Step 2: Refine cutting parameters (Feed Rate, Speed, Depth of Cut)

Rough turning parameters

Spindle speed

Feed rate

Depth of cut

Finishing parameters

Spindle speed

Feed rate

Depth of cut

Step 3: Tool selection & optimization

« Select tools based on material and part specifications (e.g., WNMG for roughing, VNMG for finishing)

Tool selection

Operation Tool used

Step 4: Calculate the total cost

Cost Factors to Consider 3 Overload cost
1 Machine Hour_ly Rate (MHR): The cost to operate Total cost per part=Machine hourrate + Raw material
the CNC machine per hour (e.g., Rs300 /hour). cost + Overload cost

2 Raw material cost
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Capital Goods & Manufacturing Exercise 1.3.34
CNC Machining Technician - Industrial Drawing and Specification

Reading of industrial drawing

Objectives: At the end of this exercise you shall be able to
* list out the details in title block of the given drawing
* list out the types of lines in the given drawing

* list out the standards used in the given drawing

* list out the sectional view & cut sectional view in the given drawing.

Job Sequence

» Study the drawing.

e List out the details in the title block.

* ldentify the types of lines and record in the

Table 1.

TASK 1: List out the details in title block

CUSTOMER NAME:

» List out the general tolerances used in the drawing.

« List out the sectional views & cut sections in the given

drawing.

» Get it checked by your trainer.

WEIGHT OF THE

PART NAME: MATERIAL:
PART NUMBER OR SCALE:
DRAWING NUMBER: UNITS:
DRAWING REVISION PREPARED BY:
NUMBER: CHECKED BY:
ENGINEERING RELEASED BY:
CHANGES: STANDARDS:
PROJECTION ANGLE: IN DRAWING:
MATERIAL: STATUS OF
DRAWING:

TASK 2: List out the details in title block

Sl. No. Type of lines Description
s -« 0o
2 ———— e — —_
3
4 =
5 -

\1
6 I/’\\\
\
7 O
8 ///-\\\\
! \
N
3\
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TASK 3: List out the general tolerances used in the drawing

A
B
C

TASK4: List out the sectional views & cut sections in the given drawing.

Name the view of the drawing shown in Fig 1 with respect Name the view of the drawing shown in Fig 2.
to A-A. )
Views:
Views:
Type of section: Fig 2

Fig 1

CN20N1334X2

CN20N1334X1

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.3.34
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Capital Goods & Manufacturing Exercise 1.3.35
CNC Machining Technician - Industrial Drawing and Specification

List out the symbols used in industrial drawing

Objectives: At the end of this exercise you shall be able to
¢ identify the symbols used in the given drawing
¢ list the types of symbols used in the given drawing and record it in the Table 1.

Fig 1

[@

|42 Y10mm
M5 X 0.8 ¥5mm

31.7+0.1
35%)
I

41.118% 10077

SECTION A-A @_/

CN20N1335H1

Job Sequence

* Draw the symbol in the Table 1. » Write the description of the symbol in the Table 1.
Table 1

SI. No. Draw the symbol Description

oInla|d|lo|lo|N|lojoa|s|w (N~

—
N

15

» Get it checked by the trainer.
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Capital Goods & Manufacturing Exercise 1.3.36
CNC Machining Technician - Industrial Drawing and Specification

Create a check list of dimensions & customer specific requirements

Objectives: At the end of this exercise you shall be able to
* list all the limit dimensioning as per the serial number in the given drawing
* list the dimensions with tolerances as per the serial number in the given drawing.

Fig 1

8 X @8.0+0.1 PCD @86

[&[d014@[A[cO)]

25 -H8 v10mm

@42 ¥v10mm
M5 X 0.8 ¥5mm

[7]0.02 L . 9.5£0.1 %
2 2551 0¢+——(8)
31.740.1 <
355 &—— @
41-1’,82"%4@ @100 %)

NOTE: 1.DEBURR AND BREAK SHARP EDGES
2 LINEAR TOLERANCE : £0.1mm (UNLESS OTHERWISE SPECIFIED)
3. ANGULAR TOLERANCE : £0.5° (UNLESS OTHERWISE SPECIFIED)
4 SURFACE FINISH : Ra1.2 um (UNLESS OTHERWISE SPECIFIED)

;

CN20N1336H1

Job Sequence

+ Study the drawing. * Record the dimensions with tolerances in Table 2.
 Identify the types of dimensions used in the drawing. » Get it checked by your trainer.

* Record the limit dimensions in Table 1.

Table 1 - Limit dimensioning

Sl. No. Description Upper limit Lower limit

7




Table 2 - Dimensions with tolerance

Sl. No.

Description

Size

Upper limit

Lower limit

10

11

12

13

14

15

72

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.3.36




Capital Goods & Manufacturing

Exercise 1.3.37
CNC Machining Technician - Industrial Drawing and Specification

Apply the geometrical dimensioning & tolerance symbols

Objectives: At the end of this exercise you shall be able to
* identify all the ballooning dimensions as per the given drawing
* list the GD & T features as per the ballooning in the given Table.

Fig 1

& — ©20.0-2013
s

®

M42 X 1.5 - 6g

%)

8 X 28.0+0.1 PCD 286

5)

25 -H8 v10mm

PCD @25

7 |42 ¥10mm
] 9.540.1 M5 X 0.8 ¥5mm
} | =
31.7+0.1
357
414792 21000 §
SECTION A-A §
Job Sequence
+ Study the drawing. » Draw & record the symbols with details in Table 1.
+ ldentify the geometrical dimensioning & tolerance * Get it checked by your trainer.
symbols used in the drawing.
Table 1
SI. No. Draw the symbol Description Tolerances Modifier Datums

1

2

3

4

5

6

7
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Capital Goods & Manufacturing Exercise 1.3.38
CNC Machining Technician - Industrial Drawing and Specification

Create the machining operation process flow diagram

Objectives: At the end of this exercise you shall be able to

¢ list the types of machining process involved in the given drawing

¢ list the No. of machining process as per the given drawing

e prepare the process flow diagram as per the machining processes involved.

Job Sequence

» Study the given part drawing. » Preparethe process flow diagram as perthe sequence
. . . from raw material to finished part in the given format.
» List the No. of each machining process in sequence ) )
as per the given part drawing. » Get it checked by your trainer.

Complete the given process flow diagram format

REJECT OR
SCRAPE

REWORK

REJECT OR NOT oK
SCRAPE

REJECT OR
SCRAPE

REWORK

REWORK

REJECT OR
SCRAPE

SYMBOLS USED FOR PROCESS FLOW

REJECT OR REWORK
SCRAPE OPERATION ORPROCESS
\
— >
MOVEMENT

REWORK

REJECT OR NOT oK
SCRAPE — >
STORAGE
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Capital Goods & Manufacturing Exercise 1.3.39
CNC Machining Technician - Industrial Drawing and Specification

Create the stage drawing for step turning operation

Objectives: At the end of this exercise you shall be able to

* study the process flow from raw material to finished product

¢ identify the number of operations to be performed in each process

* prepare the stage drawing for the step turning operation from raw material to finished sroduct.

Job Sequence

» Study the process flow diagram as per the exercise « Draw the free hand sketch of a stage drawing for the
1.3.38. step turning operation from raw material to finished
 Identify the number of operations to be performed in product.
each process. * Get it checked by your trainer.
Table 1
SI. No. Picture process wise Operations in each process

100042

=

SAW BLADE

WORK PIECE
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Capital Goods & Manufacturing

Exercise 1.3.40
CNC Machining Technician - Industrial Drawing and Specification

Create CNC lathe 1st setup stage detailed drawing for step turning

Objectives: At the end of this exercise you shall be able to

¢ identify the number of operations to be performed in turning 1st setup
¢ identify the clamping diameter & butting face to perform the turning 1st setup

e prepare the stage drawing for the turning 1st setup.

oo

oo

CN20N1340H1

ORIENTATION @
BUTTING =
RESTING

LOCATE
CLAMPING v

WORK OFFSET | —.—

PART NAME

PART NUMBER

REVISION

CUSTOMER NAME

NOTE/ SPECIAL INSTRUCTION :

STAGE

CN20N1340H2

Job Sequence

« Study the stage drawing as per the Exercise 1.3.39

 Identify the number of operations involved in Turning
1st Setup from the Table1 of Exercise 1.3.39.

* |dentify the type of clamping, clamping diameter and
butting face for the turning 1st setup.

Drawthe detailed drawing with dimensions, appropriate
symbols for work holding provided in the Tabular&
Special Instructions for Turning 1st setup.

Get it checked by your trainer.
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Capital Goods & Manufacturing
CNC Machining Technician - Industrial Drawing and Specification

Exercise 1.3.41

Create CNC lathe 2nd setup stage detailed drawing for step turning

Objectives: At the end of this exercise you shall be able to

¢ identify the number of operations to be performed in turning 2nd setup
¢ identify the clamping diameter & butting face to perform the turning 2nd setup

e prepare the stage drawing for the turning 2nd setup.

oo

CN20N1341H1

ORIENTATION @
BUTTING =
RESTING

LOCATE
CLAMPING v
WORK OFFSET | —.—

PART NAME

PART NUMBER

REVISION

CUSTOMER NAME

NOTE/ SPECIAL INSTRUCTION :

STAGE

CN20N1341H2

Job Sequence

78

Study the stage drawing as per the exercise 1.3.39

Identify the number of operations involved in turning
2nd setup from the Table1 of Exercise 1.3.39.

Identify the type of clamping, clamping diameter and
butting face for the turning 2nd setup.

Draw the detailed drawing with dimension, appropriate
symbols for work holding & special instructions for
turning 2nd setup.

Get it checked by your trainer.



Capital Goods & Manufacturing

Exercise 1.4.42

CNC Machining Technician - Product Inspection

List out the importance of surface finish

Objectives: At the end of this exercise you shall be able to
* answer the question on importance of surface finish.

Answer the question on important of surface finish

1 What is surface finish?

2 What is a purpose of lay in surface finish?

3 Why surface finish is important?

4 What are the benefits of a high-quality surface finish?

5 What factors affect surface finish?

6 How can you improve surface finish quality?

7 How do you measure surface finish?
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Capital Goods & Manufacturing Exercise 1.4.43
CNC Machining Technician - Product Inspection

Identification of surface finish requirements

Objectives: At the end of this exercise you shall be able to

¢ identify the surface finish symbols

¢ identify the parameters related to the surface finish symbols
* list out the surface finish parameters

¢ list out the requirements for the surface finish parameters.

Job Sequence

+ Identify the surface finish symbols. » List out the surface finish parameters in Table 1.

» List the surface finish symbols in Table 1 » List out the requirements for the surface finish

» |dentify the parameters related to the surface finish parameters in Table 1.

symbols.
Table 1
SI. No. Surface finish symbols Description
1 v,
2 v/i
: o
In the given figure does 'a’ indicate
In the given figure what does ‘b’ Indicate:
b In the given figure what does c(f) Indicate:

In the given figure what does ‘d’ Indicate:

In the given figure what does ‘e’ Indicate:
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Sl.No. Direction of tool marks Interpretation
| E=
5a
5b
5c

5d

5e

Roughness grade number

Roughness symbol

V

V'V

6a

6b

6¢c
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Capital Goods & Manufacturing Exercise 1.4.44
CNC Machining Technician - Product Inspection

Apply surface finish symbol on machining parameter

Objectives: At the end of this exercise you shall be able to
¢ interpret the details of the surface finish parameter.

75

25

45

8
—] § |——

FRONT VIEW END VIEW
@ 12 HOLE TAPPED M8

'

o

48

68
8
|
|
|
|
|
|
\

50

* TOP VIEW

V-BLOCK 21 i 54 21

13
2‘0

O = - %@

ADJUSTING SCREW 96
TOP VIEW
CLAMP
1
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANCE * TIME :

DETAILS OF V-BLOCK WITH CLAMP

S @ CODE NO. CN20N1444E1
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PROCEDURE

TASK 1: Identification of surface parameter

1
2
3
4

Read the given information in the Table.

Identify the machining processes involved.

List the machining process.

Identify the surface finish Ra and Rz values.

0 N O O

Table 1

List the surface finish Ra and Rz values.
Identify the surface finish parameters.
List the surface finish parameters.

Draw the surface finish symbols in the Table 1.

Sl.
No.

Details

Machining
Process

Surface

finish values

Surface finish
parameters

Surface finish
symbol applicable

Material removal by machining
process with Rz value 3um

Material removal by turning process
With Rz value 1uym and circular lay

Material removal by milling
process with Ra value 0.9um and
perpendicular lay

Material removal by drilling process
with Ra value 2 um and circular lay

Material removal by filing process
with Ra value 1 um and parallel lay

Material removal by turning with
Rz value 2.5 ym and circular lay
with 3mm machining allowance for
all surface

TASK 2: Add surface finish symbols to the given job drawings

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.4.44 83




Capital Goods & Manufacturing Exercise 1.4.45
CNC Machining Technician - Product Inspection

Improve surface finish quality by using post process manufacturing operation

Objectives: At the end of this exercise you shall be able to
¢ recommend the next process to improve the surface finish.

Job Sequence

* Read the content provide in Table 1. » Recommend the next process to improve the surface
finish.
Table 1
SI. No. Post process manufacturing process figures Next process

GRINDING

SURFACE —~— GRINDING

REGULATING
WHEEL

GRINDING — WORK REST
WHEEL
ABRASIVE GAINS ﬁ
’ UPPER LAP
-t ,~.F/WORKHOLDER
4 4 —}————WORK PIECE

’ l S ] l }—fLOWERLAP
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Vu - CIRCUMFERENTIAL SPEED
Vi - AXIAL SPEED

PART(ANODE)

COATING GROWTH ELECTROLYTE SOLUTION
POWDER COATING o
SPRAY “\ __ &
_~~ "o -9y
79 999 OVEN
L 6-9 o© © 9] | CURING
"8 - 09 —_—
N e e'- o - 9: 3
ELECTROSTATIC Sl o
SPRAY GUN \\9\78
e.
HIGH =
VOLTAGE @ COATING PARTICLES

GENERATOR ¢ NEGATIVLEY CHARGED COATING PARTICLES

* To DC POWER
SOURCE

—+—— ELECTROLYTIC BATH

—— OBJECT TO BE
ELECTROPLATED
—— (CATHODE)
ANODE—
[~—ELECTROPLATING
TANK (VAT)

OXYGEN INTHEAR —— @
CHROMIUM OXIDE LAYER —=—
3. CHROMIUM
STAINLESS STEEL —— 2 chiromum OO LATER
1 CHROMIUM' OXIDE LAYER 5\ ;roMATICALLY

OXIDE LAYER  pAMAGED (BY
PROTECTING  \ACHINING)

STAINLESS
STEEL
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SHOT PEENING L ¢ ¢ /SHOT
s COMPRESSIVE
10 3 shor STRESSES

VD

11
INDUCTOR
g
AUSTENITIZED
L SURFACE LAYER
12 —— =

T

WATER NOZZLES ||

HARDENED
SURFACE LAYER

* Get it checked by your trainer.
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Capital Goods & Manufacturing
CNC Machining Technician - Product Inspection

Exercise 1.4.46

Selection of appropriate instruments to measure the component

Objectives: At the end of this exercise you shall be able to
* list out the dimensions serially in the table as per the given drawing

¢ identify the instruments required to measure each specific dimension as per the given drawing

* list out the measuring instruments and its range required to measure each dimension in the given table
¢ list out the least count of each instruments used to measure the specific dimensions.

Job Sequence

» Study the drawing

+ List out the dimensions and its details in the given
table 1 serially.

+ Identify the type ofinstrumentrequired to measure each

dimension mentioned serially in the given drawing.

Table 1

List out the measuring instruments and its range
required to measure each dimension in the given
Table1.

List out the least count of each instruments used to
measure the specific dimensions in the Table 1.

Sl. No.

Characteristics

Specification
in mm

Tolerance

Upper limit

Lower limit Inst!'uments Least count
and its range

10

* Get it checked by your trainer.
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Capital Goods & Manufacturing
CNC Machining Technician - Product Inspection

Exercise 1.4.47

Prepare quality/inspection check list for confirming the product quality

Objectives: At the end of this exercise you shall be able to
¢ list out the dimensions serially in the table as per the given drawing
* identify the dimensions with special characteristics mentioned in the drawing
* mark all the special characteristics dimensions, GD & T and close tolerance dimensions as critical to quality

dimensions.

Job Sequence

e Study the drawing

* Mark these GD & T features as critical to quality

» List out the dimensions and its details in the given + ldentify the dimensions with close tolerance in the
table 1 serially.

« Identify the dimensions with special characteristics

mentioned in the drawing.

* Mark these dimensions as critical to quality

* Identify the dimensions with GD & T features as

mentioned in the drawing.

listed table1.

to quality dimensions.

Mark all the dimensions with close tolerance as critical

+ The table confirms the inspection check list for

Table 1

confirming the product quality.

Sl. No.

Characteristics

Specification
inmm

Tolerance

Upper limit

Lower limit

Special
characteristics

Critical to quality
mark (Yes/No)

10

* Get it checked by your trainer.
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Capital Goods & Manufacturing

CNC Machining Technician - Product Inspection

Exercise 1.4.48

Create incoming inspection report

Objectives: At the end of this exercise you shall be able to

make a table with column to list out the dimensions serially as per the given drawing

make a table with column to the instruments required to measure each specific dimension as per the given

drawing

make a table with column to list out the range of the measuring instruments required to measure each

dimension in the given table

make a table with column to list out the least count of each instruments used to measure the specific

dimensions
make the table with 5 columns for noting the measured readings for 5 samples.

Fig 1

PART NAME

FLANGE

PART NUMBER

123456

REVISION

2

CUSTOMER NAME

NIMI CHENNAI

STAGE

RAW MATERIAL INSP

NOTE: VISUAL INSPECT FOR THE DEFECTS

2102+1
|
|
|
|
|

1000

CN20N1448H1

Job Sequence

Study the drawing. * Make a table with column to list out the least count

Make a table with column to list the dimensions and

its details serially as per the given drawing. dimensions.

Identify the type of instrumentrequired to measure each

dimension mentioned serially in the given drawing. for samples from 1 to 5

Make a table with column to list out the measuring
Instruments and its range required to measure each » Get it checked by your trainer.
dimension.

of each instruments used to measure the specific

* Make 5 columns to note down the measured reading

» Create atable with title as incoming inspection report.
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Capital Goods & Manufacturing
CNC Machining Technician - Product Inspection

Exercise 1.4.49

Create in-process inspection report

Objectives: At the end of this exercise you shall be able to

* make a table with column to list out the dimensions serially as per the given stage drawings

* identify the instruments required to measure each specific dimension as per the given stage drawing

* make a table with column to list out the measuring Instruments and its range required to measure each
dimension as per the given stage drawings

* make a table with column to list out the least count of each instruments used to measure the specific
dimensions

* make the tabulations for noting the measured readings for one sample.

Job Sequence

Study the drawing.

Make a table with column to list the dimensions and
its details serially as per the given drawing.

Identify the type ofinstrument required to measure each
dimension mentioned serially in the given drawing.

Make a column to list out the measuring Instruments
and its range required to measure each dimension.

Make a column to list out the least count of each
instruments used to measure the specific dimensions.

Make 1 column to note down the measured reading
for one sample.

Create atable with title as In-process inspection report.
Perform same steps for each stage drawing.

Get it checked by your Trainer.

Fig 1

2102+1
|
|
|
|
|
|

4341 (|

TOTAL NO OF BALLOONS : 2

PART NAME FLANGE

PART NUMBER 123456

REVISION 2

CUSTOMER NAME NIMI CHENNAI

STAGE RAW MATERIAL INSP

NOTE: VISUAL INSPECT FOR THE DEFECTS

CN20N1448H1

4. ®SPECIAL CHARACTERISTICS|

41.1{320%4(:)

Fig 2 96
94 ij
TOTAL NO OF BALLOONS : 11 A 4
L _
e ORIENTATION @
=) BUTTING =>
RESTING
LOCATE
[se]
pa CLAMPING v
o~
0 N [ WORK OFFSET | —.—
S
Q
NOTE/SPECIAL INSTRUCTION : PART NAME FLANGE
1.DEBURR ALL THE SHARP PART NUMBER 123456
CORNER
2.MAINTAIN 0.8 MIN CORNER I REVISION 2
RADIUS I NOT SPECIFIED CUSTOMER NAME NIMI CHENNAI
3.USE HARD JAWS FOR
HOLDING THE RAW MATERIAL A T STAGE 10-TURNING 18 SETUP
IN CHUCK 6.1750

CN20N1449H2
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Fig 3

TOTAL NO OF BALLOONS : 14

@Q——/ [o0e]4|
—~ 6.1

M42 X 15 - 6g ORIENTATION O
@
@\ @ ® BUTTING =
/ RESTING
@\ ’/—@ LOCATE
. ]
SNEX o @ CLAMPING v
( : >3 ~ — 5o
sl 8 88 WORK OFFSET |  —.—
NOTE/SPECIAL INSTRUCTION : ; L Z1o.g] PART NAME FLANGE
1.DEBURR ALL THE SHARP
CORNER —— PART NUMBER 123456
2.MAINTAIN 0.8 MIN CORNER 25.5+0
RADIUS IF NOT SPECIFIED = 257 O REVISION 2
3.USE SOFT JAWS IN THE CUSTOMER NAME NIMI CHENNAI
CHUCK FOR HOLDING THE “
MACHINED AREA 357 < STAGE 10-TURNING 2" SETUP ?
$
411732 &<— z
S
[}
Fig 4
TOTAL NO OF BALLOONS : 10
8 X ©8.0+0.1 THRU PCD @86
(A] ORIENTATION O]
R% BUTTING =
N @05 -H8 v10mm RESTING
S - LOCATE
CLAMPING v

N

PCD @25

@42 ¥10mm

A M5 X 0.8 ¥5mm

oo/

WORK OFFSET

—-—H

e

PART NAME FLANGE

PART NUMBER 123456

REVISION 2

CUSTOMER NAME NIMI CHENNAI

STAGE 20 -MILLIMG 15 SETUP

NOTE/SPECIAL INSTRUCTION :

1.DEBURR ALL THE SHARP CORNER
2 ®SPECIAL CHARACTERISTICS

CN20N1449H4

Fig 5

®X

25 HOLE ¥5mm
D6 x 45°

5.25
B

———

22,504

@

0.5

TOTAL NO OF BALLOONS : 04

ORIENTATION @
BUTTING =
RESTING TTITTTIT

LOCATE
CLAMPING v
WORK OFFSET | —-—FH

PART NAME FLANGE

PART NUMBER 123456

REVISION 2

CUSTOMER NAME NIMI CHENNAI

STAGE 20 -MILLIMG 2" SETUP

NOTE/SPECIAL INSTRUCTION :

1.DEBURR ALL THE SHARP CORNER

CN20N1449H5
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Capital Goods & Manufacturing Exercise 1.4.50
CNC Machining Technician - Product Inspection

Create final pre-dispatch inspection report

Objectives: At the end of this exercise you shall be able to

make a table with column to list out the dimensions serially as per the given part drawing

list out the dimensions serially in the table as per the given drawing

identify the dimensions with special characteristics mentioned in the drawing

mark all the special characteristics dimensions, GD & T and close tolerance dimensions as critical to quality
dimensions

identify the instruments required to measure each specific dimension as per the given critical to quality
dimensions

make a table with column to list out the measuring instruments and its range required to measure each
critical dimension

make a table with column to list out the least count of each instruments used to measure the specific
dimensions

make the tabulations for noting the measured readings for 3 samples for all critical to quality dimensions.

Job Sequence

Make a table with column to list out the dimensions * Make a table with column to list out the measuring
serially as per the given part drawing. instruments and its range required to measure each

List out the dimensions serially in the table as per the critical dimension.

given drawing. * Make a table with column to list out the least count
Identify the dimensions with special characteristics of each nstruments yged \@ TEEZBUTS the specific
dimensions.

mentioned in the drawing.
» Make the tabulations for noting the measured readings

Mark all the special characteristics dimensions, " o .
for 3 samples for all critical to quality dimensions

GD & T and close tolerance dimensions as critical to
quality dimensions * Get it checked by your Trainer.

Identify the instruments required to measure each
specific dimension as per the given critical to quality
dimensions.
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Capital Goods & Manufacturing
CNC Machining Technician - Product Inspection

Exercise 1.4.51

Make a check sheet report to confirming product quality before dispatch

Objectives: At the end of this exercise you shall be able to

* make a table with column and check box to list out the part number and part name & quantity of supply in
the batch and batch number
¢ make a table with column and check box to confirm the inspection reports attached and number of samples
for which the reports attached
* make a table with column and check box to confirm the oiling & packing details
* make a table with column and check box to confirm the transit details.

Job Sequence

96

Make a table with column and check box to list out
the part no and part name & quantity of supply in the
batch and batch number.

Make a table with column and check box to confirm
the final inspection reports, In process Inspection
report, other Inspection reports etc., attached and
No. of samples for which the reports attached.

Make a table with column and check box to confirm
the oiling details.

Make a table with column and check box to confirm
the packing details like type of packing, number of
parts in each packing box.

Make a table with column to note the weight and
volume of the package details.

Make a table with column and check box to confirm the
date & mode of transit details like the parcel reaches
the customer by road, by sea, by air etc.,

Get it checked by your trainer.

Note: Trainer shall provide the necessary
details for preparing the "check sheet report
to confirming product quality before dispatch.”




Capital Goods & Manufacturing
CNC Machining Technician - CNC Tooling's and Work Holding Devices

Exercise 1.5.52

Identification of multi point cutting tools and its names

Objectives: At the end of this exercise you shall be able to
¢ identify the multi point cutting tools

« fill names in Table 1.

Job Sequence

* Observe the cutting tools listed in Table 1 and write
the name of the cutting tool in Table 1.

Table 1

S. No.

Fig

Name of the milling cutter
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S. No.

Fig

Name of the milling cutter
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Capital Goods & Manufacturing
CNC Machining Technician - CNC Tooling's and Work Holding Devices

Exercise 1.5.53

Identify the tool holders

Objectives: At the end of this exercise you shall be able to

* identify the tool holders.

Job Sequence

* Observe the tool holders listed in Table 1 and write
the names and purpose in Table 1.

S. No.

Fig

Name of the holder

Purpose
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Capital Goods & Manufacturing Exercise 1.5.54
CNC Machining Technician - CNC Tooling's and Work Holding Devices

Hold a single point cutting tool to perform a operation

Objectives: At the end of this exercise you shall be able to
¢ select suitable insert and its holder

¢ fix the insert on the tool holder

e clamp the tool assembly to turret.

Requirements

Tools/Equipments/instruments

e OD Turning tool holder -1 No.
* Insert -1 No.
PROCEDURE

TASK 1: Fixing insert on single point tool holder

* Clean the insert and tool holder. Fig 1
¢ Clean the seat of shim.
* Place shim in proper location.

* Clean the insert with proper allen key.

SHIM

CN20N1554H1

TASK 2: Clamp tool holder adaptor in the turret

» Position the turret to the required station number » Clean the pocket.
* Insertthe turrettool holder adaptorinthe turretaligning » Clampthe assembly with suitable allen key and wrench.
rack matching with internal rack in turret and butting (Figs 2 & 3)

against the turret face and clamp.
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2rySSENOZND

o~
2
[

TOOL HOLDER

Fig 1

LYSSENOZNO

TASK 3: Mount the tool holder in turret

Fig 2

CXYSSENOZNO

Fix tool holder shank in the tool holder adaptor.

(Figs 1 & 2)

Clamp tool holder with suitable spanner.

Check the clamping.

Now ready for operation.

1
2
[

IX7GSENOZND

WITH CNMG INSERTS: RTTURN- OD CNMG
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Capital Goods & Manufacturing Exercise 1.5.55
CNC Machining Technician - CNC Tooling's and Work Holding Devices

Prepare coolant using soluble oil

Objectives: At the end of this exercise you shall be able to
* prepare coolant using soluble oil
* check the coolant concentration.

PROCEDURE

TASK 1: Prepare coolant

» Clean the container or coolant tank properly. » Check the concentration of the coolant.

» Fill the water, in the container approximately 3/4  Pour the coolant in the coolant tank.
capacity of the coolant tank.

Take care not to spin the coolant on the floor.

» Add soluble oil to water approximately in the ratio of
1:20, by string the water while fourth the soluble oil.

TASK 2: Check the coolant concentration

1 Foam and lubricity test (Simple check) « Properly mixed coolant will appear uniformly

Assume the coolant during machining coloured without floating oil layers or debris.

» Ifexcessive foamformsthe coolantmay be too diluted. Note: Itis important to follow the manufactures

+ Ifthe tools or workpieces feel dry or dilute lubrication, recommendations for specific coolant brands
the concentrating likely too low. and machining operations.

+ A properly mixed coolant should feel lightly slippery Regular monitoring ensures the coolant
when rubbed between your fingers. effectiveness and prevents tool wear or

workpeice damage.
2 Coolant colour and classify

* Check the coolant tank for signs of oil separation,
discoloration or bacterial growth. (Pour small)
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Capital Goods & Manufacturing

CNC Machining Technician - CNC Tooling's and Work Holding Devices

Exercise 1.5.56

Mount a drilling jig to hold square block to perform operation

Objectives: At the end of this exercise you shall be able to
* mount a drill jig

* locate the workpiece in a jig
¢ check for the accuracy.

DRILL BUSHES

WORK PIECE

CHANNEL JIG

Job Sequence

Locate the jig in the drilling.

Ensure the component located in the jig.
Clamp the job with the screws.

Drill dia 6mm.

Remove the top plate.

26 x 4 Nos.
-

25

10

20

{

40

40

Take out the component from the jig.

Checkthe componentwith a vernier caliperaccording

to the drawing.

Note: Trainer shall arrange drilling for practice.

1

15F 60X40X25mm

FE 310

NO.OFF

STOCK SIZE SEMI-PRODUCT

MATERIAL PROJECT NO.

PART NO.

EX. NO.

SCALE 1:1

O

A DRILLING JIG TO HOLD SQUARE BLOCK

TOLERANCE %

TIME :

CODE NO. CN20N1556E1
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Capital Goods & Manufacturing
CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.57

Identify the 'G' codes

Objectives: At the end of this exercise you shall be able to

e recognize the purpose of G-codes

¢ identify and record function in table

¢ identify the 'G' codes in the program and mention its function.

PROCEDURE
TASK 1: Identify the 'G' codes & record in Table 1

Table 1

'G' CODE

Function of the code

GO0

GO1

G02

GO03

G04

G20

G21

G28

G40

G41

G42

G50

G90

Go1

G92

G94

G95

G96

G97

Gos8

G99
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TASK 2: Use 'G’ codes for milling operation (Fig 1)

Fig 1

80

100

80

100

1

CN20N1657H1

Table 2

Identify the 'G' code in the given program and mention

its purpose in Table 2.

Program

Function

G G_;

G28 G91 Z0.0;

G__X0.0 Y0.0;

MO06 TO1 H1;

MO03 S1500;

MO08;

G00 G__ X10.0Y0.0 Z5.0;

G__X10Y10 Z-0.5 F100;

G__ X90 Y10;

G__ X90 Y90;

G__ X10 Y90;

G__X10Y10.0;

G__750.0;

MO09;

MO05;

M30;

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.6.57
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TASK 3: Use 'G’ codes for turning operation (Fig 1)

Fig 1 1 Identifythe'G' codes in the given program and mention
its purpose in Table 3.
e - -9 g
70 =
100 B
Table 3
Program Function

G18 G90 G21;
G0U0.0 WO0.0;
T0101;
G96M03 S1200 ;
MO0S8;

G01X60.0 22.0

G01X50.0 F0.12;

GO01 Z-70.0;

G02 X60.0 Z22.0;

MO09;

G00U0.0 W0.0;

MO05;

M30;
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Capital Goods & Manufacturing Exercise 1.6.58
CNC Machining Technician - CNC Turning-Basic

Identify the 'M' codes

Objectives: At the end of this exercise you shall be able to
* read and record the function of 'M' code in table
* identify the 'M' codes in the program and mention its function.

PROCEDURE

TASK 1: Identify the 'M' codes & record in Table 1
Table 1

M-code Function of M-code
MO0
MO1
MO02
MO03
MO05
MO06
M08
M09
M30
M98
M99

TASK 2: List out M-codes using in a part program Table 2

1 Record M codes used CNC program in Table 1. N70G00Z-0.5;
00001; N80G01X-1.0 F0.10;
N10G21G90; N90G0022.0;
N20G28U0.0W0.0; N100G00X62.0;
N30T0101; N110MQ9;
N40G97M03S1200; N120G28U0.0W0.;
N50G00X62.022.0; N130MO05;
N60MO08; N140M30;

Table 2

Identify M-codes

o. M-code used Function of M-code

oalrlw|N|=|z

* Get it checked by the trainer.
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Capital Goods & Manufacturing
CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.59

Identify various canned cycle end codes

Objectives: At the end of this exercise you shall be able to
* identify different types of canned cycles and their applications
* write the syntax of CNC canned cycles.

» Identify CNC canned cycles

Table 1
S. No. Canned cycle Purpose Syntax/format
1 G70
2 G71
3 G72
4 G73
5 G74
6 G75
7 G76

» Get it checked by the trainer.
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Capital Goods & Manufacturing Exercise 1.6.60

CNC Machining Technician - CNC Turning-Basic

Taking tool offset with the help of jog mode

Objectives: At the end of this exercise you shall be able to
* measure and enter tool offset in X & Z axis

* understand the purpose of tool offsets

» operate the CNC machine in jog mode.

+X

REFERENCE TOOL
(TOOL GEOMETRY IS ZERO

CHUCK IN X AND Z AXIS)

| =
L
WORK PIECE

WORK OFFSET MEASUREMENT IN Z AXIS

et

+X

REFERENCE TOOL
(TOOL GEOMETRY IS ZERO

CHUCK IN X AND Z AXIS)

» R E R
L
WORKPIECE

WORK OFFSET MEASUREMENT IN X AXIS

et

CN20N1660H1

PROCEDURE

TASK 1: Machine reference

. Offset method - Fanuc a Select "ZRN" mode. (Reference)

e Select tool no 1: T0101

Step 1: First of all, you have to reference the machine.
(Fig 1) (Tool reach at reference position)

Step 2: Select MDI mode. (Fig 2)

b Press "+x: key.

c Press "+z" key

Fig 1
Fig 2

MODESELECTOR ,

MDI
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Step 3: Press "PROG" key. (Fig 3)

(In program mode we give the command for tool T0101)

Te18l ;|

lopeen NeBoRO

Fig 3 a Type command T0101; in the system
b Press "EOB" key (to complete block)
¢ Press "INSERT" key. (Fig 4)

Fig 4

Step 4: Press "CYCLE START" key. (Fig 5)

Fig 5

(If your tool No.1 is not on work position it will become
on working position)

Step 5: Now we have to touch the edge of the tool by
touching the face and diameter of the workpiece for set
offset. But here we take offset of z-axis.

a Press "z or x-axis" key (as you need)
b Press "100 - micron" key

¢ Then move the tool turret by hand wheel for touch the
tool edge to workpiece face.

Note: Fanuc CNC have many models there are
more changes in MDI panel. Some model there
is no hand wheel attime u can use an alternative
method to move tool turret

Step 6: After touching tool we move on the system
screen.

Press "OFFSET" KEY. (Fig 6)

Fig 6

OFS/SET

» Offset page screen will open
Step 7: For entering an offset data. (Fig 7)

a Select"GEOM" (geometry)option whichisonscreen
by using just below soft key horizontal.

b Set the cursor on a tool no G001 (Tool no 1)

¢ The take cursor on z-axis in front of tool no G001 by
pressing arrow key.

Step 8
a Type code Z0.0 by using keys. Then
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b Select"MEASUR" option which is on screen by using
just below soft key.

(here we saw the z-axis offset value save in z column)

Fig 7

DFFSET # WEARR

OB NBBvvu

RELATIVE
X —192. 481
Z —129. 183

ABSOLUTE
-292. 481
-229. 183

HACHINE
-292. dB1

Step 9: Now we want to take the offset of the x-axis.
We want to do the same here as we did in the z -axis.

a Press "X or Z-axis" key. (as you need touch the tool
at the workpiece diameter).

b Then move the tool turret by hand wheel for touch
the tool edge to workpiece diameter.

Step 10: Go on screen.
a Set cursor on x-axis column front of tool no G001.

b Type code X50 (actual diameter of the workpiece)
by using keys. Then

¢ Select"MEASUR" option whichis on screen by using
just below soft key.

(here we saw the X-axis offset value save in X column)

TASK 2: Tool offset (Hass)

» Select tool no 1: T0202

Step 1: First of all you have to reference the machine.
(Fig 1)

1 Press handle jog soft key

2 Press X Diameter measure soft key

3 Press Z Face Measure soft key

(Tool reach at reference position)

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.6.60

Step 11: For tool take home position by using "ref" mode.
Offset Setting (Hass)

Fig 8
HYDRAULIC CHUCK

WORK PIECE
/ | L2 ﬂ
5

7777777 46;77, -

\ WORK ZERO

(X0 20)

|
MACHINE / !
\

ZERO

CN20N1660H8

Fig 1

(Ea)
=

(et (Lgeec ) (22 )

Step 2: Press "MDI" key. (Fig 2)
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Step 3: (In program mode we give the command for
tool T0202)

1 Type command T0202 in the system
2 Press "EOB" key (to complete block)
3 Press "ENTER" key.

4 Press "CYCLE START" key.

(If your tool no.1 is not on work position it will become
on working position)

Step 4: Set Tool Offset (X-Axis):

Position the Tool: Move the tool axisinjog mode. (Fig 3)

.@...

Fig 3

1 Manual move the Axis in Jog mode on the diameter
of workpiece.

Step 5: Enter the workpiece diameter in offset X Axis
geometry

1 Measure the diameter of the workpiece and input this
value into the CNC control.

Press OFFSET soft key. As shown in picture. (Fig 4)
Press soft key X DIAMETER MEASURE (Fig 5)

Put a diameter value of workpiece & press ENTER
key. (Fig 6)

Step 6: Set Tool Length Offset (Z-Axis) (Fig 7)

Fig 4
GEEEN DISPLAY EEEED

= ) ) &
) ) (@

Fig 5

Offsets

Tool Work

Active Tool: 2

Radius

Tool Offset Geometry(D)

Geometry

ooocooooo ook -

i Lol Lol il i (o0
olo|o|le|o|o|ole o
d i Lo Lo e L

Enter A Value

Diameter | |

Enter [ENTER] || Exit [UNDO] |

Fig 7

Active Tool: 2

Geometry (

Tool Offset

®
E
®
E
3
o
3N
=

o/oloolo|o|ololelo|a(a

Enter A Value

[ Enter (enTer || Bt (unpo) | pettovercenerine [

Slelooeooole oo oo e oo ER
2

S e I

Position the Tool: Use the jog mode to bring the tool on
the face of a workpiece.

1 Manual touch-off: Slowly move the tool towards the
workpiece surface until it makes contact.

2 Putthe curserin ZAxis Block Press ZFACE MEASURE

Step 7: Referencing the machine.
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Capital Goods & Manufacturing Exercise 1.6.61
CNC Machining Technician - CNC Turning-Basic

Find out maximum bed travel limits in JOG mode

Objectives: At the end of this exercise you shall be able to
¢ identify the over travel limit switches and x and z axis in CNC turning center.

Job Sequence

 Identification of machine bed travel limit switches in » Figs 2 & 3 shows x axis and z axis dog and limit switch
x and z axis respectively.
There are two types of over travel limit Fig 2

1 Soft over travel
2 Hardware over travel

Software over travel can be controlled by the
specific parameter

Hardware over travel limit is controlled by
limit switch.

REFERENCE POINT DOG

Identification of hardware over travel switch (Fig 1) PEEERENAT P OINT

LIMIT SWTICH

Fig 1 - OT DOG

- OT LMIT
SWTICH

CN20N1661H2

OVER TRAVEL LIMIT SWITCH

CN20N1661H1

Fig 3
- OT LIMIT SWITCH

. . REFERENCE POINT LIMIT
» Switch ON the machine. SWTICH

e Position the X axis in the middle of the
X movement.

* Remove the telescopic cover at both ends.

« Observe the over travel limit switches in both direction "OTDOG

thatis x -” and x +”. +OT DOG REFERENCE POINT DOG

» Similarly position the z axis movement in the middle
of the lathe bed.

» Openthetelescopiccoveratboththe ends and observe
the over travel limit switches in Z- and Z+.

¢ Move the x axis or z axis till it touch limit switch and
observe limit over travel in '"ALARM' message.

» Disconnect limit switch or take away from the
movement.

* Reset the 'RESET' button and move away from limit
switch.

CN20N1661H3

» Refix the limit switch, telescope cover.

* In the recent version of CNC machines are having
over travel switch to overcome the above process.

113



Capital Goods & Manufacturing
CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.62

Create a program in MDI mode

Objectives: At the end of this exercise you shall be able to
* write the program

 enter the program

¢ operate with MDI mode.

MDI operation - list

0BBBY NBBBLYO

0S108°1. 6%
HDI » e 14:36:01
PROGRA FOLDER HNEXT CHECK
H

PROCEDURE

TASK 1: Perform on MDI Mode
MDI mode for home position (Fig 1)

Fig 1

418.259 :
316.958

HODAL.
600 658 F
697 60D G40.1H
699 G698 G58.2D
669 667 G13.1
695 654 E50.15
621 G6d G49
640 618 615
625 BGY. 1685,

11

(3121 0 G D - AL
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1 Select "MDI" mode. 4 Press "INSERT" key

2 Press"PROG" key. Keep pressing that key constantly 5 Press "CYCLE START" key.
until the "Program MDI" appeared on screen.

3 Type code "G28 U0.00 WO0.00;"

For tool indexing (Fig 2)

Fig 2
0BBBE NBBBOO
_ TOOL STATION
\‘!‘-UUC":;SIL
6 Press "MDI" key. 9 Press "INSERT" key.
Long press "PROG" key until the "Program MDI" 10 Press "CYCLE START" key

appears on the screen
8 Type code “T0101".

For spindle rotation (Fig 3)

Fig 3

PROGRAM jzx?k‘@ N@@@B@

08888 637 S1666 MA3 ]

EaHHVHIN |

1888 /MIN
SLM 14%| |
38 MM/MIN |

al
BH 7MA6S |
BH 8M 1S |

0Si188%L 14%

11 Press "MDI" key 14 Press "INSERT" key.

12 Long press "PROG" key, until the "Program MDI" 15 Press "CYCLE START" key
appears on the screen.

13 Type code “G97 S2000 M03;"
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TASK 2: Ask the trainees to enter the program and execute in MDI mode

Fig 1

PROGRAH

0BABB N18 G21 G99 :
N28 Te282 ;

H3B 697 51288 MB3 :
H4AB GBA X50.8 25.8 ;
H58 MBB ;

NGO GBD Xd8.8 :

N78 GB1 2-25.8 FB.1 ;
NBO GBO X60.0 Z18.8 ;
N98 MAY ;

HiBB HBS :

H118 n38 [

0O0BRL NBBBLYO

248
2 50

25 25

N10 G21 G90;

N20 T0202;

N30 G97 S1200M03;
N40 G00 X50.0 Z5.0;
N50 M08;

N60 GO0 X48.0;

N70 G01 Z-25.0 F0.1;
N80 G00 X60.0 Z10.0;
N90 M09;

N100 MO05;

N110 M30;

MDI operation

Steps

e Switch ON the machine.

* Reference the Axis & setup the workpiece.
» Perform offset for X & Z Axis.

* Press the MDI button on the control panel.
*  The MDI prompt will appear on the display.
» Enter your commands one at a time.

» To execute a command, press the CYCLE START
button.

« To move the machine manually, use the JOG buttons
on the control panel.

Note: Ask trainees to verify the program by
trainer.
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Capital Goods & Manufacturing

CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.63

Run the program in single block mode

Objectives: At the end of this exercise you shall be able to
* write the part program
e understand function of SBK mode
* run the part program in single block / auto block.

=G

SINGLE BLOCK MODE

(=]
[te) R5
8 |
3x45° —————— = g
Q
&
\/
+
[{e] (=]
Yol - - 4 1 I R . B Y ' 1 AU
g p &
15 15 5 20 15
1 © 60 x 75 mm Fe310 1.6.63
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.1 TIME :

CODE NO. CN20N1663E1
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Job Sequence

+ Switch ON simulator

» Select the machine.

« Enter the program in edit mode.

» Select required tool and clamping device.
* Write a part program.

* Run the simulation in single block mode
» Transfer the program to the machine.
Take the tool offset.

Execute the program in single block mode.

Press the cycle start button to execute the next block.

Run the program in auto continues mode.
Check the dimension and remove the job.
Switch off the machine.

00002;

G21 G90 G95;

G28 U0.0 WO0.0

T0101;

G50 S1500 M03;

G96 S180;

GO0  X65.025.0 MO08;

G01  Z2.0 F.01;

G71  U1.0 R1.0;

G771 P10 Q20 U0.0 WO0.0 FO.1;
N10 GO1  X0.0 FO.1;

G01  Z0.0 FO.1;

G01 x22.0 FO.1;

G03  X30.0Z- 4.0 R4FO0.1;

G01  Z-15.0 F0.1;

X40.0;

Z-35.0;

G02 X50.0Z-40R5F0.1;

G01  Z-55.0 FO.1;

X56.0 Z-58.0 ;

N20 GO1 Z-70.0 FO.1;
GO0  X65.0 Z5.0 MO9;

G28 U0 WO;

MO05;

M30;
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Capital Goods & Manufacturing

Exercise 1.6.64

CNC Machining Technician - CNC Turning-Basic

Search an existing program and edit

Objectives: At the end of this exercise you shall be able to

* inserting, altering, and deleting a word
* replacing words and addresses
 deleting blocks.

Job Sequence

»  Switch ON Switch ON CNC machine.

» Reference the Machine.

« Select edit mode.

» Search the program name in program library.

* Open the Existing Program & start editing.
Editing —# search for part program to be edited
- Select EDIT mode

- Press function |rrer  key and display the program
screen. '

- Select a program to be edited

- If a program to be edited is selected, perform the
operation

- Search for a word to be modified
e Scan method
¢ Word search method

- Perform an operation such as altering, inserting, or
deleting a word

Word search

- Press the cursor key l

The cursor moves forward word by word on the screen;
the cursor is displayed at a selected word. The cursor is
positioned to the address of the selected word.

- Press the cursor key t

The cursor moves backward word by word on the screen;
the cursor is displayed at a selected word.

Example: When Z1250.0 is scanned (Fig 1)

- Holding down the cursor l key or t scans

words continuously.
- Pressing the page key [T displays the next
page and searches for the first word of the page
- Pressing the page key [T displays the previous

page and searches for the first word of the page.

- Holding down the page key l or t displays

one page after another

Example of searching for S12 (Fig 2)

Fig 2
PROGRAM

00050; N1234 IS BEING
N1234 X100.0 Z1250.0: ~-——— SEARCHED FOR/

s12: SCANNED CURRENTLY
55678 MO3;
MQ2 ;

51218 SEARCHED FOR.

00050 N1234

%

Fig 1
PROGRAM
00050 ;
N1234 X1000 Z12500;
812 ;
S5678 MO3;
M2 ;
%

00050 N1234

- Keyinaddress | g
- Keyin {1 2

* S12 cannot be searched for if only S1 is keyed in.
* S09 cannot be searched for by keying in only S9.
» To search for S09, be sure to key in S09.

- Pressing the cursor key [T starts search operation.

- Upon completion of search operation, the cursor
is displayed at “S” of S12. Pressing the cursor
key m rather the cursor[T key performs
search operation in the reverse direction.

Searching an address
Example of searching for M03 (Fig 3)

Fig 3

PROGRAM
00050; N1234 IS BEING
N1234 X100.0 Z12500; ——— SEARCHED FOR/

SCANNED CURRENTLY.

§12;
S5678 M03 ;
Mo2 ;
%

00050 N1234

MO3 IS SEARCHED FOR.
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Key in address

Press the cursor key ... [?

Upon completion of search ﬁ operation, the
cursor is displayed at “M” M03. Pressing the W
Key rather than the ﬁ key performs search

operation in the reverse direction

Heading a program
Method 1

1

Press |meser  when the program screen is selected

in EDIT mode.

When the cursor has returned to the start of the
program, the contents of the program are displayed
from its start on the screen.

Method 2

1
2
3

4

Select AUTO or EDIT mode.
Press function PROG key and display the program
Press the address key (o]

Press the cursor key... '

Inserting a word

Search for or scan the word immediately before a
word to be inserted

Key in an address to be inserted.
Key in data

Press the |msrt  key.

Example of inserting T15

Search for or scan Z1250.0 (Fig 4)

Fig 4

PROGRAM 0050 N1234

00050 ; 212500 IS BEING

N1234 X100.0 212500 ; ——— SEARCHED FOR/
SCANNED.

S12:

S5678 MO3:

Mo2 :

%

o [T

Press the | INSRT  key (Fig 5)

Fig 5
PROGRAM

QO050;
N1234 X100.0 Z12500 T715; ——— T15IS INSERTED.
S123
S5678 MO03;
Moz ;
%

00050 N1234

Altering a word

- Search for or scan a word to be altered
- Key in an address to be inserted

- Key in data.

- Press @ key

Example of chaﬁging T15 to M15

- Search for or scan T15 (Fig 6)

Fig 6

PROGRAM 00050 N1234

00050 ;
N1234 X100.0 Z1250.0 T15; == 11515 SEARCHED FOR,

SCANNED.
S12;
S5678 MO03;
M02;
%

- KeyinWFF

- Pressthe |amr key. (Flg7)

Fig 7

PROGRAM Q0050 N1234

00050 ;

N1234 X100.0 Z12500 M15; ~=—
S12;

S5678 MO03;

Moz ;

%

T15 1S CHANGED TO
M15.

Deleting a word

- Search for or scan a word to be deleted
- Pressthe |peier key

Example of deIetiJng a word

- Search for or scan X100.0 (Fig 8)

Fig 8
PROGRAM 00050 N1234

00050

N1234 X100.0 Z21250.0 M15;

S12:-

S5678 MO3:

Mo2 3

%

X100.0 IS SEARCHED
FOR / SCANNED.

- Pressthe |qeer key (Fig 9)

Fig 9
PROGRAM 00050 N1234

000503

N1234 Z1250.0 M15; —=——— X100.01S DELETED,

S12;

S5678 M0O3;

Mo2;

%
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- Search for or scan N1234 (Fig 10) - Pressthe [os  key (Fig 11)

- Keyin | ges

Fig 11
Fig10
. PROGRAM 00050 N1234
PROGRAM 00050 N1234 Q0050 ; BLOCK CONTAINING

00050 s12;  — N1234 HASBEEN

N1234 Z1250.0 M15; —=—— N1234 IS SEARCHED FOR/ S5678 M0O3:

812+ SCANNED. M2 :

S5678 M03: %

MO02:

%
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Capital Goods & Manufacturing Exercise 1.6.65
CNC Machining Technician - CNC Turning-Basic

Importance of GO0 - Rapid traverse

Objectives: At the end of this exercise you shall be able to
* understand the function of GO0 - code.

GO0 - Rapid traverse / positioning GO0 X.... Y...; (CNC milling)
Format - GO0 X... Z .... ; (CNC lathe) G00 Z....;(CNC milling)

Job Sequence

» Trainer shall be demonstrate the importance and use » Ask the trainees to observe, understand, and record
of GO0 Code. it in table 1.

Table 1

S. No. Operation Observation

N |

X0,20

Initially Tool position at X0, Z0 When we execute the
command. GO0 X 150.00 Z100.0; where the tool tip

will position?
2 How will it move to the position?
3 What is the feed rate of the GO0 command?
3 How to stop the movement while using the GO0 command?
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S. No. Operation Observation
4 How to stop the movement while using the GO0 command?
5 What precautions should be taken while using the GO0
command?
6 What is the rapid traverse rate when the knob is at 25%?
7 How will the rapid traverse rate be decreased orincreased?
8
Write the block required for moving from position 1 to 2?

* Get it checked by the trainer.

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.6.65
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Capital Goods & Manufacturing Exercise 1.6.66
CNC Machining Technician - CNC Turning-Basic

Importance of G01 - linear interpolation

Objectives: At the end of this exercise you shall be able to
¢ understand the function of G01 - code.

GO01- Linear interpolation GO1Z...F...;
Format - GO1 X...F..; GO01 X...Z...F;

Job Sequence

» Trainer shall demonstrate the importance and use of » Ask the trainees to observe, understand, and record
G01 Code. it in Table 1.
Table 1
S. No. Operation Observation
1
EP SP

@ 50
@25

25 15

SP- Starting Point
EP- Ending Point
Write the block required for moving from SP to EP?

25 15

Write the block Required for Moving SP to EP?
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S. No,

Operation

Observation

3 How to Step the movement while execute GO1 command?
4 What precautions should be taken while using the G01?
5 , , . : .
How will the linear interpolation rate decrease or increase?
6 .
Name the operations GO1 command used?
7

Write the unit of the GO1 command that is used?

» Get it checked by the trainer.
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Capital Goods & Manufacturing Exercise 1.6.67

CNC Machining Technician - CNC Turning-Basic

Rapid traverse and linear interpolation (G00 & G01)

Objectives: At the end of this exercise you shall be able to
e prepare the CNC part program for facing
e prepare the CNC part program for turning.

TASK 1

PROGRAM FOR FACING AND TURNING

=G

OPERATION

CHUCK -
- ) - - TOLERANCE + 0.02
[ —
| P 243
| i L P
| 7 g |
( I I |
] |
N
' L
TASK 2
CHUCK
1/
P u A
i i L 2 TOLERANCE : + 0.02
| I I
( o o N o X
@ ]
I I ! 30
A
| L
L.
ALL DIMENSIONS ARE IN mm
@50 x 100 Fe310 TASK 2
@43 x 100 Fe310 TASK1
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS + 0.1 TIME :

CODE NO. CN20N1667E1
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PROCEDURE

TASK 1: Facing

1 Study the drawing dimension. 9 Try to make few similar program for some other
2 Check the raw material for the required size. components made earlier.

3 List out the G code & M code needed for the ~ AXiSmovement

programme. Part program for facing in Fanuc (Task 1)
4 Fix the axes for turning operation (Fig 1) :0001
. N5G28 U0 Wo;
o N10 G50 S1500 TO101;
N N15 G96 S900 MO3;
N20 GO0 X50.0 Z5.0;
o N25  Z-0.5;
N30 GO01 X-1.0 FO.1;
N35 GO0 Z2.0 X50.0;
) ‘ . § N40  Z-1.5;
g N45 GO1 X-1.0 FO.1;
ROTATIONAL WORKPIECES 5 N50 GO0 Z2.0 Z50.0;
5 Prepare & write down the part program. N55 G28 U0  WO;
6 Ensure the tool in place. N60 MO5;
7 Hold the job on machine chuck & clamp securely N6s  M30;
8 Get the program checked for its correctness (Avalil

instructor's help)

TASK 2: Part program for turning in Fanuc

0000; GO0  X50.0 Z5.0;
N1; X48.0;
G28 U0 WO; FO1 Z-30.0 FO.1;
G50 S1500 TO10f1; X50.0;
G966  S900 MOS; GO0  X52.0 Z5.0;
GO0  X50.0 Z2.0; G28 U0 WoO0;
X49.0; MO05;
G01  Z-30.0 FO.1; M30;
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Capital Goods & Manufacturing

CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.68 & 69

Create and execute program to verify absolute & incremental programming

Objectives: At the end of this exercise you shall be able to
* practice on absolute and incremental co-ordinates

¢ perform linear and circular interpolations.

PROCEDURE

TASK 1: Absolute and Incremental program (Fig 1)

Fig 1 270
s oo
/ﬁ 2

3

-

70

100

CN20N1668H1

Method of programming
There are two methods of dimensioning.

1 Absolute system of programming (or) fixed point zero,
system of dimensioning.

2 Incremental system of programming (or) floating zero
system of dimensioning. (or) previous point zero
system of dimensioning.

Absolute programming

In Absolute dimensions programming all the point of the
tools is coming from the datum point (or) zero point.

Incremental programming
In this system, tool move from the previous point.

Example 1: The points 1 to 5 in the drawing indicates the
absolute in Table 1 and incremental in Table 2

TASK 2: Programming method (Fig 1)

Absolute program in Table 1.

Table 1
Absolute
Position X V4
1 0.0 0.0
2 50.0 0.0
3 50.0 -70.0
4 70.0 -70.0
5 70.0 -100.0
Incremental program in Table 2.
Table 2
Absolute
Position X V4
1 0.0 0.0
2 50.0 0.0
3 50.0 -70.0
4 70.0 -70.0
5 70.0 -100.0

Exercise for absolute & incremental methods

Write the points for the following figures in absolute &
incremental programming.

Fig 1 75
7 6
255
245
5 y 4 /
2

3

o

=]

»

=)

w

=]
CN20N1668J1

Absolute

Position

X

1

N[O~ WIN
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Incremental

Position U W

1

TASK 3: Absolute and Incremental co-ordinates (Fig 1)

Trainees to indicate the co-ordinate values in the given

tables. Absolute

Position X Z

Fig 1 /Qﬂo
6 5 1

250
4 ,/3 3 x 45°
2 2
4
% 5
| 35 25 g 6
Incremental
Position U w
1
2
3
4
5
6
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TASK 4: Write the tool path (Fig 1)

Write the tool path using G01, G02 & G03 with G90/G91 G90
Fig 1 N G X V4
N1
S 3X45° o N2
8 Q\'\B N3
S R \<
. - N4
s ] X N5
— 1 — — — — — fanY 4(+Z
N6
60 -40 -20 0
80 N7
N8
N9
N10
N11
: N12
N13
G91
N G X z |
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
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TASK 5: Write the tool path (Fig 1)

Write the tool path using G01, G02, G03 with G90/G91 G90
Fig 1 N X Z K
S © N1
Y /V N2
8 X e
s . \Q‘Z J N4
Q
o N5
_ _ _ - - s ¥ - N6
-60 60 -30 N7
N8
N9
N10
N11
e N12
E
G91
N G X z I K
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
TASK 6: Rapid positioning (Fig 1) TASK 7: Linear interpolation (Fig 1)
Rapid positioning GO00X......Z Linear interpolation Go01X.....Z
Fig 1 Fig 1
_‘\_‘ ﬂ ‘\_\ END POINT /7 .
PONT

BASIC MOVEMENT BLOCKS

CN20N1668U1
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80

BASIC MOVEMENT BLOCKS

CN20N1668V1
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TASK 8: Circular interpolation (Fig 1)

Circular interpolation (CW)

G02 G9OX......Z...

Fig 1 _ 040

POINT

BASIC MOVEMENT BLOCKS

EnD P2 R30
POINT o
STARTING

CN20N1668X1

Rapid positioning

Circular interpolation (CW)

TASK 9: Circular interpolation (Fig 1)
Circular interpolation (CCW) GO03 G90X....Z...

Fig 1 R34
— END

POINT

STARTING
POINT ;

60 50

BASIC MOVEMENT BLOCKS

CN20N1668Y1

Linear interpolation

Circular interpolation (CCW)

Write and simulate the program

Write and simulate the program

TASK 6

TASK 7

Write and simulate the program

TASK 8

Get it verified by the trainer.

Write and simulate the program

TASK 9
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Capital Goods & Manufacturing

Exercise 1.6.70

CNC Machining Technician - CNC Turning-Basic

Create and execute program in (G02)/(G03) circular interpolation CW/CCW

Objectives: At the end of this exercise you shall be able to

 prepare the program with G02 & G03
* simulate the program.

PROCEDURE

TASK 1: Programming with G01, G02, G03

Fig 1 3.5X45°
| 7S
-
P4
R4 2.5X45°
\{f | |-
P3 P2N b, )
Q
©Q
2]
Q
0
30 50 0

CN20N1670H1

Programming with G01, G02
00012;

G28 U0.0 WO.0;

T0101;

G50 M03 S1500;

G96 M03 S200;

TASK 2: Write a program with G01, G02, G03 in Table 1

Fig 1

280

CN20N1670J1

G00 Z1.0 M08;

G00 X65.0;

G71 P10 Q20 U0 WO FO0.15;
N10 G01Z0.0;
X31.0;
G01X36.0A135;
G01Z-46.0;
G02X44.0Z-50.0 R4;
G01X53.0;
G01X60.0Z-53.0;
N20G01Z-80.0;
G0X65.0Z22.0;
G28U0.0W0.0;

MO05;

M30
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Table 1

Write a program with G01, G02, G03

TASK 3: Write a program with G01, G02, G03 in Table 2

Fig 1 &
Ps| &
/tf)/ P3
Pa P2
1 sl sl s
- B 0| Q| 8
P1 o s
—5‘0 -28 é
Table 2
Write a program with G01, G02, G03
» Study the drawing dimension * Prepare the part program.
» Check the raw material for the required size. » Simulate the part program.
» Listoutthe G code & M code needed for the program. » Ask the trainees to understand the part program.
» Fix the axes for turning operation (Fig 1) * Record the program in Table 1 & 2.

» \Verified by the trainer.
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Capital Goods & Manufacturing

CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.71

Circular interpolation by using I,K code

Objectives: At the end of this exercise you shall be able to
 prepare the program using LK code in G02 & G03

* simulate the program.

PROCEDURE

TASK 1: Programming with G02, G03 by using I,LK

NS

(=]

@100

i

46

Q

36

CN20N1671H1

03131;

G28 U0.0 WO0.0;

T0303;

G50 S2000;

G96 S200 MO3;

G00 X102.0 Z2.0 MO08;

G71 U1.0 R2.0;

G71 P80 Q90 U0 WO F0.25;
N80 GO0 X35.0 Z1.0;

G01 Z-20.0 F0.2;

G02 X67.0 Z-36.0 116.0 KO0.0;
G01 X68.0;

G03 X100.0 Z-52.0 10.0 K-16.0;
N90 G01 Z-82.0;

G00 X200.0 Z200.0;

MO09;

MO5;

M30;
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TASK 2: Programming with G02, G03 by using I,K

Fig 1
S
(39
¥ A\
i _ _ _ _ I _ _ _ B 3] 8 &
_| _ [ 8
27
5 57
%
Table 1
Write a program with G02, G03
» Study the drawing dimension * Ensure the tool in place.
» Check the raw material for the required size. » Simulate the program.

» Listoutthe G code & M code needed for the program.

» Fix the axes for turning operation.

Ask trainees to fill the Table 1. Get it verified
by the trainer.

* Prepare & write down the part program.
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Capital Goods & Manufacturing Exercise 1.6.72
CNC Machining Technician - CNC Turning-Basic

External profile using turning, facing & pattern repeat cycle

Objectives: At the end of this exercise you shall be able to
* prepare a part programme for given sketch

* simulate the program

* input the part programme into the machine

* run the program in SBL/AUTO mode.

TASK : 1
& S
Q
R10
]
<
Q
230
40 20 15 15 10
1
TASK: 2
26
2X45°
/| 1
N
- YU [ S A AN | RS- -
[32]
2 Q
30 5 20
I
85
2 255 x 90 - MS ROD
1 2100 x 110 - MS ROD
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS TIME :

PROFILE TURNING
«S» @ CODE NO. CN20N1672E1
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Job Sequence

Program

%

04133

N10 G21 G40 G90;

N15 G28 U0 WO;

N20 G50 S1500T0101;

N25 G96 S400 MO3;

N30 GO0 G42 X52 Z5;

N35 G71 U1 R2;

N40 G71 P45 Q75 U1 W1 FO.1;
N45 GO01 X0;

N50 Z0.0;

N55 G03 X20 Z-10 R10;

N60 GO1 Z-25;

N65 G01 X30 Z-40;

N70 Z-60;

N75 G02 X46 Z-68 R8;

N80 G01 Z-108;

N85 G70 P45 Q80 F0.05;
N90 T0100 M09

N95 G28 U0 WO;

N100 MO5;

N105 M30;

» Study the part drawing and list the tools required
*  Prepare the CNC program.

Get it checked by the instructor.

Check the raw material size and conform with the part
drawing,

Hold the job on chuck by projection 55 mm length for
turning.

Enterthe part programme in CNC machine ( or)transfer
the programme by simulator to CNC machine.

Set the tool to the required turret station.

Measure work offset in X and Z direction and enter
the work offset page say G54/G55.

Measure the tool offset in all tools in X and Z direction
and enter the tool geometry offset page.

Enter the tool type and tool nose radius

Check the work offset and tool offset.

If there is any mistake correct the programme
ask your instructor for guidance

Run the programme in single block by setting the
offset away from the work zero

Observe the spindle direction speed tool position
carefully.

Run the programme in auto mode in original tool and
work set.

Check the dimension. If any correction changes the
wear offset and run the programme.

Check the dimension and surface finish.

Remove the job from the machine. Check all the
dimension once again.

Switch off the machine.
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Capital Goods & Manufacturing

CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.73

External grooving and parting off operation

Objectives: At the end of this exercise you shall be able to
» write the part program for OD grooving using canned cycle
» write the part program for parting off using canned cycle

* simulate the program and run the program in CNC turning centre.

D5

GROOVING AND PARTING OFF

<«
N T5)
& S o
& -~
Q
] kO
Q Q
4 16 5 20
50
1 @ 25 x 55 mm FE 310 1.6.73
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE + 0.5 TIME :

CODE NO. CN20N1673E1
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PROCEDURE
TASK 1: Grooving

» Study the part drawing

* Prepare the CNC program

» Hold the job on chuck by projection 60 mm length
» Enter the program

» Take the tool offset

» Simulate the program and check.
* Run the program in AUTO mode
» Take out the work piece and check the dimensions
» Switch OFF the machine.
Program

1st operation

06325

N1; (TURNING)

G28 U0 W0;

G97 S1200 MO3;

T0O101;

GO00 X30.0 25.0 M08;

Z0.0;

G01 X-1 F0.2;

GO0 Z5;

X24;

GO01 Z-50 F0.2;

GO00 X26, Z5;

X20;

GO01 Z-25 F0.1;

GO00 X26;

TASK 2: Parting OFF operation

e Study the part drawing

* Prepare the CNC program

* Hold the job on chuck by projection 60mm length
* Enter the program.

« Take the tool offset

» Simulate the program

* Run the program in AUTO mode.

» Take the part off piece and check the dimension.
*  Remove the job and switch off the machine.
Program

2nd operation

N1; (Parting off with 3mm tool)

G28 U0 WO;

G97 S600 MO3;

T0303;

GO00 X23 Z-5 M08;

GO00 Z-53 F0.1;

G75 R1.0;

G00 Z5

GO00X16;

GO01 Z-25 FO.1;

GO01 X26

G00 Z5 M09

G28 U0 WO;

MO5;

MO1;

N2 (OD GROOVING with 3mm tool)
G28 U0 WO;

G97 S700 MO3;

T0202;

G00 X17.0 Z5.0 M08;

GO01 Z-23 FO.1;

G75 R1.0;

G75 X13.5 Z-45 P500 Q2000 F0.08;
GO0 X25;

GO0 Z5;

GO01 Z-44 FO.1

G75 R1.0;

G75 X20 Z-45 P500 Q1000 F0.08;
GO0 X50;

Z10 MO09;

G28 U0 Wo;

MO05;

M30;

G75 X-1 Z-53 P500 QO F0.08;
GO00 X30;

Z10.0 M09;

G28 U0 WO;
MO5;

MO1;

N3; (Facing)

G28 U0 WO;

G97 S600 M03
TO101;

GO00 X30 Z0 MO0S8;
GO00 z-1;

G01 X-1 F0.2;
GO00 Z5;

G28 U0 WO;
MO5;

M30;
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Capital Goods & Manufacturing Exercise 1.6.74
CNC Machining Technician - CNC Turning-Basic

Create, simulate, execute external threading (straight, taper and multistart)
using canned cycles

Objectives: At the end of this exercise you shall be able to
* prepare a part program

* input the part program into the machine

» simulate the program

* produce the job in SBL/AUTO mode.

e <7’] TAPER THREAD 1.5mm PITCH
226 226 / @>'e \ -
2
I N I I Bt B | R
2
30 5 20 5 60
150
1 @55 x 155mm - FE 310
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE * TIME :
EXTERNAL THREADING (STRAIGHT TAPER AND
7 @ MULTI START) USING CANNED CYCLE GODE NO. CNZONT674E
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Job Sequence

» Study the part drawing and list the tools required.
* Prepare the CNC program.
» Get it checked by the instructor.

* Check the raw material size and confirm with part
drawing.

» Hold the job on chuck by projection 120mm length in
turning.

* Enter the part programme in CNC machine (or)
transfer the programme by simulator to CNC machine.

» Set the tool to the required turret station.

* Measure work offset in X and Z direction and enter
the work offset page say G54/G55.

» Measure the tool offset in all tools in X and z direction
and enter the tool geometry offset page.

» Enter the tool type and tool nose radius.
« Check the work offset and tool offset.

* Run the program in single block by setting the offset
away from the work zero.

* Observe spindle direction speed, tool position
carefully.

* Run the programme in AUTO mode in original tool
and work set.

* Check the dimension and surface finish.

* Remove the job from the machine. Check all
dimensions

» Switch OFF the machine.
Program

% (It operation) facing
00078

N1;

G28 U0 WO;

G96 S250 MO3;

G50 S1500;

TO0101;

GO0 X65 Z5 M08;

G71 U1 Rf1;

G71 P10 Q20 UO WO FO0.1;
N10 GO1 X0 F0.1;

Z0;

X58.0;

X60.0 Z-1.0;

N20 G01 Z-120 FO0.1;

MO09;

G28 U0 Wo;
MO05;
MO1;
M30;

Programme for grooving, threading & taper threading
and multi start threading

[I"d operation (Step turning)
0126

N1;

G28 U0 WO;

G97 S1200 M03;

T0101

G00 X55 Z5 M08;

G71 U10 R1;

G71 P10 Q20 UO WO FO0.1;
N10 GO1 X0 FO0.1;

Z0;

X26.0

X30 Z-2;

Z-90;

X40.0;

X50.0 Z-120;

N20 GO1 Z-125 FO0.1;

G00 X60 Z5 M09;

G28 U0 Wo;

MO5;

MO1;

N2; (Grooving 3mm)

G28 U0 W0

G27 S600 M03

T0303

G00 X31.0 Z5 M08;

GO01 Z-63 M08

G75 R1.0;

G75 X26 Z-65 P600 Q2000 F0.08;
GO0 X60;

G00 Z-88;

G75 R1.0;

G75 X26.0 Z-90 P600 Q2000 F0.08;
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GO0 X60;

Z10 MO09;

G28 U0 WO;

MO5;

MO1;

N3 : (External threading)
G28 U0 WO;

G97 S600 M04;

T0505;

G00 X31.0 Z-65 M08;
GO01 z-61 FO.1;

G76 P030060 Q20 R0.02;
G76 X27.42 Z-85 P13000 Q300 F2.0;
G00 X60.0;

GO01 z-81 FO.1;

G76 P030060 Q20 R0.02;
G76 X38.58 Z-123 P097 Q200 R-5.5 F1.5;
GO0 X60 Z5 M09;

G28 U0 WO;

MO5;

MO1;

N4; (multi start thread)
G28 U0 WO

G97 S600 M04;

T0505;

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.6.74

G00 X32 Z10;

G76 P020060 Q150 R50;

G76 X27.44 Z-60 P1280 Q400 F8.0;
G00 X32.Z8;

G76 P020060 Q150 R50;

G76 X27.44 Z-60 P1280 Q400 F8.0;
G00 X32 Z6;

G76 P020060 Q150 R50;

G76 X27.44 Z-60 P1280 Q400 F8.0;
G00 X32 74;

G76 P020060 Q150 R50;

G76 X27.44 Z-60 P1280 Q400 F8.0;
G00 X60 Z5 M09;

G28 U0 W0

MO05

MO1

M30;

Fig 1
PITCH=LEAD = 8 = 2mm

30

60

CN20N1674H1
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Capital Goods & Manufacturing Exercise 1.6.75
CNC Machining Technician - CNC Turning-Basic

Prepare the part program using TNRC G41 (left)

Objectives: At the end of this exercise you shall be able to
* write the part program for the given drawing
* execute the program in CNC turning centre.

R3 R3

o 8L & . 38 ¥ 18

Q Q Q Q Q
27
35
50
70

Job Sequence
+ Study the drawing. + Take tool offset for all tools and enter the values.
* Prepare a part program » Execute the program in automode
« Edit the program in CNC turning centre. » Verify the dimensions if any variation in dimension

, correct it by wear offset method.
« Simulate the program and check.

. . * Remove the workpiece and clean it.
» Select the required tools and fix in the turret

« Switch off the machine.

1 260 x 75mm - FE310

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 TOLERANCE * TIME :

PREPARE THE PART PROGRAM

E @ USING TNRC LEFT CODE NO. CN20N1675E1
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Program

0716;

G40;

G18 G90 G21 G99 G97 G54;
T0101 S1000 M0O4; (Turning tool)
G42;

GO0 X70 Z0;

GO01 X-1 20 FO.1;

GO0 Z5;

GO0 X60 Z5

G01 X60 Z-70.F0.2;

GO0 X65;

MO05;

MO1;

G28 U0 WO;

T0303 S800 MO3; (DRILL DIA 18mm)
G40;

GO0 X0 Z50;

G90 G98;

G74 R1000;

G74 Z-75 Q 20000 F0.2

G00 Z50;

MO5;

MO1;

T0606 S800 M04; (BORING TOOL)
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G41;
GO00 X16 Z50;
G71 U1 RT;
G71 P20 Q30 U-0.5W0.5F 0.1;
N20 G01 X51 Z0;
G02 X44 Z-3 110 K-3;
GO01 X44 Z-12;
GO03 X38 Z-15 1-3 KO;
GO01 X38 Z-33;
GO01 X24 Z-35;
GO01 Z-50;
G01 X20 Z-50;
N30 G01 X20 Z-70;
G00 X100 Z100 MO5;
G28 U0 W0
T0505; (Finishing tool)
S 1500 M04;
G70 P20 Q28 F0.5
G00 X100 Z100 MO5;
G40;
G28 U0 WO;
MO05
M30
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Capital Goods & Manufacturing
CNC Machining Technician - CNC Turning-Basic

Exercise 1.6.76 & 77

Programming using TNRC right & cancel

Objectives: At the end of this exercise you shall be able to
* write the part program for given job
* simulate the program
* execute the program in auto mode.

3X45°

=&

TOOL NOSE RADIUS COMPENSATION
RIGHT & CANCEL

[
@
Q
0
Q /g
0
T + &
+
© (=]
g —f— b — 8 —
/
15 15 |5 20 15
1 @60 X 75mm FE310
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE * TIME :

CODE NO. CN20N1676E1
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Job Sequence

Study the given drawing.

Write the part program using tool nose radius
compensation

Select the suitable tool.

Take tool offset and input the values.

Simulate the program.

Run the program in AUTO mode.

Remove the workpiece and check the dimensions
Switch OFF the machine.

Program

00284

G21 G90 G95 G55
G28 U0 W0

TO0101;

G97 S1500 M03;
G40;

GO0 X65.0 Z5.0 M08;
G01 Z2.0 F.01;

G71 U1.0 R1.0;
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G71 P10 Q20 U0.0 WO0.0 FO.1;
N10 G01 X0.0 FO.1;

G01 Z0.0;

G01 G42 x22.0;

GO03 X30.0 Z- 4.0 R4 FO.1;
G01 Z-15.0 FO.1;

X40.0;

Z-35.0;

G02 X50.0 Z- 40 R5 F0.1;
GO01 Z-55.0 FO.1;

X56.0 Z-58.0 ;

N20 GO1 G40 Z-70.0 FO.1;

G40;

GO00 X65.0 Z5.0 M09;
G28 U0 WO;

MO05;

M30;
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Capital Goods & Manufacturing Exercise 1.6.78
CNC Machining Technician - CNC Turning-Basic

Internal profile turning using canned cycle

Objectives: At the end of this exercise you shall be able to

» prepare the CNC program using drilling cycle

e prepare the program using boring operation with stock removal cycles
* verify the program

e execute the program in auto mode check the dimensions.

R3
R3
(@] < o] < (o]
o __ & _ & 1 1 1 3
Q Q Q Q Q
15
27
35
50
70
1 PRE MACHINED @ 60 X 70 - Fe310
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO,
SCALE 1:1 DEVIATIONS TIME :
INTERNAL OPERATION
E @ CODE NO. CN20N1678E1
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Job Sequence

Prepare the CNC program in FANUC control

Write program for facing and turning to a diameter
60 mm to a length of 70mm

Write program for drilling (slot drill/ U drill) dia18mm
to a length of 70 mm using G83 cycle

Write the program for roughing internal stock removal
using cycle G71

Write the program for finishing internal stock removal
using cycle G71

Verify the program in simulator

Transfer the program to machine/enter the program
manually and verify by machine simulation

Set the tool in turret as per the program
Set the work piece in chuck projecting 75 mm

Measure work offset and tool offset enter in relevant
area

Verify the tool offset and work offset

Verify the program on machine by shifting work offset
in single block mode

Reset the work offset
Execute the program in auto mode

Verify the dimensions, if any variation in dimension
correct it by wear offset method

Remove the work piece and clean the machine

Sample Fanuc program is provided

Note: Trainees should develop the same part
program in siemens control and get it verified
by your instructor.

Program in Fanuc

01234; (FANUC -B -G CODE)

N1 G80 G40;

N2 G18 G90 G21 GS4 G99 G97;

N3 T0O101 SI000 M04; (TURNING TOOL)
N4 G00I X70.00 Z0.0;

N5 G01 X-0.1 Z0.0 FO.1;
N6 G00 X-1.0 ZS.0;

N7 GO0 X60 ZS.0;

N8 G01 X60 Z-70.0;

N9 G01 X65 Z-70.0;

N10 M05

N11 G28 U0.0 W0.0 TO100;

N12 T0303 S800 MO03; (SLOT DRILL DIA 18mm)

N13 GO0 X0.0 Z250.0;

N14 G90 G98 G83 X0.0 Z-75.0 R5.0 QI0.0 PI0OO FO. [;

N15 G28 U0.0 WO0.0 MO5 T0300;

N16 T0606 S800 M04; (BORING TOOL)

N 17 GO0 X16.0 Z50.0;

N18 G71 U1.0 R1.0;

N19 P20 Q28 U-0.5 W0.5 F0.1;
N20 G01 X51.0 Z0.0;

N21 G02 X44.0 Z-3.0 10.0 K-3.0;
N22 G01 X44.0 Z-12.0;

N23 G03 X38.0 Z-15.0 R3.0;
N24 GO1 X38.0 Z-33.0;

N25 G01 X24.0 Z-35.0;

N26 G01 X24.0 Z-50;

N27 G01 X20.0 Z-50.0;

N28 G00 X20.0 Z-70.0;

N29 GO0 X100 Z100 M05

N30 G28 U0.0 WO0.0 T0600;
N31 T0505; (FINISHING TOOL)
N32 S1500 M04;

N33 G70 P20 Q 28 F0.5;

N34 GO0 X100 Z100 MO5;

N35 G28 U0.0 W0.0 T0500;
N36 M30;
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Capital Goods & Manufacturing Exercise 1.6.79
CNC Machining Technician - CNC Turning-Basic

Create, simulate and execute operations of internal groove using acanned cycle

Objectives: At the end of this exercise you shall be able to
* write a program for internal grooving

¢ set the necessary tools

e produce the job in SBL/AUTO mode.

S 3 e 8 3 8
Q Q Q Q Q Q
27
35
50
70
1 EXNO: 1678 - Fe310
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 11 TOLERANCE TIME :

INTERNAL OPERATION
E @ CODE NO. CN20N1679E1
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Job Sequence

Study the part drawing

Prepare the CNC part program
Get it checked by the trainer

check the material size and confirm with part drawing

Enter the part program

Set the internal grooving tool

Take tool offset and enter the values.
Simulate the programme and check.
Run the program in SBL/AUTO mode.

Check the dimensions
Switch OFF the machine.

Program

%

09448 (3mm Grooving tool)
G21 G40 G90;

G40;

G28 U0 WO;

TO0101;
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G92 S2000 M03
G96 S150 MO8;
G41;

GO0 X65 Z10;
GO0 X33

Z0;

G01 Z-20 FO.5;
G01 Z-22 F0.1;
G75R1.0

G75 X46 Z-27 P400 F0.08;
GO0 X33;

Z10 M09;

G28 U0 WO;
MO05

MO1

M30
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Capital Goods & Manufacturing Exercise 1.6.80
CNC Machining Technician - CNC Turning-Basic

Internal threading (straight, taper and multistart) using canned cycles

Objectives: At the end of this exercise you shall be able to
e create the part program

* simulate the program

¢ run the machine in SBL/AUTO mode.

PROCEDURE
TASK -1
'_
% . 2X45° BOTH ENDS
®
o o
x| || _ _ _ i O 0
0 Q
X
Q
[32]
=
45
TASK -2
1.5MM PTICH
A\Xw
-““““““‘
S
@ 2X45°
o B | 8 B
® Q S Q ¥
=
Sy
\“‘\“\\\\“““‘
20 5 45
2 @ 55 x 75 mm N FE 310 N TASK -2
1 @ 55 x 50 mm ” FE 310 N TASK -1 1.6.80
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : +0.02mm | TIME :
INTERNAL THREADING
@ '* CODE NO. CN20N1671E1

152



TASK 1: Internal (Multistart) threading

» Study the given drawing.

* Prepare part program for facing, OD turning, center
drilling, drilling, boring and multi start threading.

* Input the program in CNC turning centre.
+ Take the tool offsets.

Program

04260;

N1; (facing & OD turning I OPN)
G28 U.0 W0.0;
G97 S1000 M04;
T0101;

MOS8;

GO0 X60 Z10.0;
G00 20.0;

G01 X-2.0 F0.20;
G00 Z5.0;

GO0 X58.0;

G00 Z22.0;

G01 Z-30.0 F0.20;
G00 X60.0;

G00 Z22.0;

GO0 X56.0;

G01 Z-30.0 F0.20;
G00 X60.0;

G00 Z22.0;

GO0 X55.0;

G01 Z-30.0 F0.20;
G00 X60.0;

G00 Z5.0;

G28 U0.0 W0.0;
MO9;

MO05;

MO1;

N2; (facing & OD turning II OPN)
G28 U0.0 W0.0;
G97 S1000 M04;
TO1 01;

MOS8;

G00 X60.0 210.0;
G00 Z3.0;

G01 X-2.0 F0.15;

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.6.80

» Simulate the program and check.

* Run the program in SBL/AUTO mode.
» Clean and check the workpiece.

» Switch OFF the machine

G00 Z5.0;

G00 X60.0;

G00 Z1.0;

G01 X-2.0 F0.15;
G00 Z2.0;

G00 X60.0;

G00 20.0;

G01 X-2.0 F0.20;
G00 Z5.0;

GO0 X58.0;

G00 22.0;

G01 Z-25.0 F0.20;
GO0 X60.0;

G00 Z2.0;

G00 X56.0;

G01 Z-25.0 F0.20;
G00 X60.0;

G00 22.0;

GO0 X55.0;

G01 Z-25.0 F0.20;
GO0 X60.0;

G00 Z5.0;

G28 U0.0 WO0.0;
MO5;

MO09;

MO1;

N3; (center drilling)
G28 U0.0 WO0.0;
T0202;

G97 S1000 M04;
G00 X0.0 Z5.0;
MO8;

G01 Z-8.0 FO.1;
G00 Z5.0;

MO9;
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MO5;

G28 U.0 WO0.0;
MO01;

N4; (drilling with 25mm drill)
G28 U.0 WO0.0;
T0303;

G97 S1500 MO04;
G00 X0.0 Z5.0;
MO08;

G74 R5.0;

G74 Z-45.0 Q5000 F0.08;
G01 Z2.0 F2.0;
G00 Z20.0;

G28 U.0 W0.0;
MO05;

MO9;

MO1;

N5; (Boring)

G28 U.0 WO0.0;
T0404;

G97 S1200 M04;
MO08;

G00 X32.0 Z5.0;
GO00 z1.0;

G01 Z0.0 F0.15;
G01 X28.158 Z-2.0 F0.15;
GO01 Z-45.0 F0.15;
GO01 X26.0 F0.20;
G01 Z2.0 F2.0;
G00 210.0;

G00 X60.0;

G28 U.0 WO0.0;
MO5;

MO09;

MO1;

N6; (Double start thread cutting)
G28 U0.0 W0.0;

T0505;

G97 S1000 M04;

MO08;

G00 X26.0 Z3.0;

G76 P030060 Q100 RO.1;

G76 X30.0 Z-45.0 P921 Q200 F3.0;
G00 X26.0;

G01Z4.5 F0.5;

G76 P030060 Q100 RO.1;
G76 X30.0 Z-45.0 P921 Q200 F3.0;
G00 X26.0;

G01 Z5.0 FO.5;

MO9;

MO5;

G28 U.0 WO0.0;

M30;

Calculation

M30 x 1.5 x 2START
Pitch = 1.5 mm

it start position

| 2 start position |

Single start = Lead = pitch
Two start = Lead = pitch x No.of start
=15x2
F =30
Thread depth = 0.6143 x pitch
=0.6143x 1.5
=0.921
Minor ¢ = Major ¢ — 2 x thread depth
=30-2 (0.921)
= 30-1.842
Minor ¢ = 28.158
Bore ¢ size = ¢ 28.158

TASK 2: Internal taper threading (STRAIGHT, TAPER THREADING)

» Study the given drawing.

* Prepare part program for facing, OD turning, center
drilling, drilling, boring, grooving, taper boring and

taper threading.
* Input the programme in CNC turning centre.
» Simulate the program and check.

« Set the tool offsets.

* Run the program in SBL/AUTO mode.
Clean and check the workpiece.

» Switch OFF the machine
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Program
004261;

N1; (facing & OD turning) (setup I)
G28 U0.0 W0.0;
G97 S1000 M04;
MO08;

TO0101;

G00 X60.0 210.0;
G00 20.0;

G01 X-2.0 F0.20;
G00 Z5.0;

G00 X58.0;

G00 Z2.0;

GO01 Z-30.0 F0.20;
G00 X60.0;

GO00 Z2.0;

G00 X56.0;

GO01 Z-30.0 F0.20;
GO00 x 60.0;

G00 22.0;

G00 X55.0;

G01 Z-30.0 F0.20;
G00 X60.0;

G00 Z5.0;

G28 U0.0 W0.0;
MO5;

MO9;

MO1;

N2; (facing & OD turning) (setup II)
G28 U0.0 W0.0;
G97 S1000 M04;
T0101;

MO08;

G00 X60.0 210.0;
G00 Z3.0;

G01 X-2.0 F0.15;
GO00 Z5.0;

G00 X60.0;

GO00 21.0;

GO01 X-2.0 F0.15;
GO00 Z2.0;

G00 X60.0;

G00 Z0.0;
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GO01 X-2.0 F0.20;
G00 Z5.0;

G00 X58.0;

G00 Z2.0;

GO01 Z-45.0 F0.20;
G00 X60.0;

G00 Z2.0;

G00 X56.0;

GO01 Z-45.0 F0.20;
G00 X60.0;

G00 Z2.0;

G00 X55.0;

G00 Z-45.0 F0.20;
G00 X60.0;

G00 Z5.0;

G28 U0.0 W0.0;
MO5;

MO09;

MO1;

N3 (center drilling)
G28 U0.0 W0.0;
T0202;

G97 S1000 M04;
G00 X100.0 Z50.0;
G00 X0.0 Z5.0;
MO08;

G01 Z-8.0 FO.1;
G00 Z5.0;

MO09;

MO5;

G28 U0.0 W0.0;
MO1;

N4; (drilling ¢ 15)
G28 U0.0 W0.0;
T0303;

G97 S1500 M04;
G00 X100.0 Z50.0;
G00 X0.0 Z5.0;
MO0S8;

G74 R5.0;

G74 Z-75.0 Q5000 FO0.08;

G01 Z2.0 F1.0;
G00 Z220.0;
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G28 U0.0 WO0.0;
MO5;

MOQ9;

MO1;

N5; (boring opn)
G28 U0.0 WO0.0;
T0404;

G97 S1300 M04;
MOS;

GO00 X18.0 Z5.0;
GO00 Z2.0;

GO01 Z0.0 F0.20;
G01 X16.158 Z-2.0 F0.20;
GO01 Z-72.0 F0.10;
GO01 X14.0 F0.25;
G00 Z2.0;

G00 X60.0 Z10.0;
G28 U0.0 WO0.0;
MO5;

MO9;

MO1;

NG; (ID Grooving) (5mm WIDTH TOOL)
G28 U0.0 WO0.0;
T0505;

G97 S800 M04;
MOS8;

GO00 X15.0 Z10.0;
GO00 Z2.0;

G75 R1.0;

G75 X24.0 Z-25.0 P400 F0.05;
GO00 X15.0;

G00 Z2.0;

MO5;

MOQ9;

G28 U0.0 WO0.0;
MO01;

N7; (M18 X 1.5 STRAIGHT Threading)
G28 U0.0 WO0.0;
TO0606;

G97 S1000 M04;
MOS;

G00 X20.0 210.0;
G00 Z2.0;

GO01 X15.0 Z2.0 F0.20;

G76 P030060 Q100 R0.05;

G76 X18.0 Z-22.0 P921 Q200 F1.5;

G01 X15.0 Z22.0;

G28 U0.0 WO0.0;

MO5;

MO09;

MO1;

N8; (Taper boring) - Ill operation setup

G28 U0.0 WO0.0;

T0808;

G97 S1000 MO04; 17.938¢

MO08;

GO00 X17.0 22.0;

G71 U1.0 RO.5;

G71 P100 Q200 U0.0 W0.0 FO.1; R:fijjg'”-‘m
N100 GO1 X28.158 FO0.1; R=5622
G01 Z0.0 FO.1;

GO01 X18.158 Z-45.0 FO.1;

G00 X17.0;

N200 GO0 Z2.0;

G28 U0.0 WO0.0;

MO9;

MO5;

MO1;

N9; (Taper threading) - Il operation (setup)
G28 U0.0 WO0.0;
T0707;

G97 S1200 MO04;
MO08;

GO00 X28.38 Z22.0;
G76 P030060 Q100 R0.05;

G76 X17.939 Z-47.0 P921 Q200 R5.22 F1.5;
G01 Z2.0;

G28 U0.0 WO0.0;

MO5;

MO09;

M30;

Format

G76 P Q R;

G76 X_Z P_R_F_;

R - Taper value = R(-) External taper thread

= R(+) Internal taper thread
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Capital Goods and Manufacturing Exercise 1.7.81
CNC Machining Technician - CAM-Basic

Computer aided manufacturing software and its industrial application

Objectives: At the end of this exercise you shall be able to
* record the computer aided manufacturing software’s used in industries
* record the computer aided manufacturing software application in various industries.

S. No. CAM software names CAM software application

10

Job Sequence

« Trainees will note down the application of CAM
The instructor shall demonstrate the trainers software.
to recognize the CAM software and its o
application in various industries and ask * Record itin Table 1
them to record in Table 1. + Get it checked by the instructor.
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Capital Goods and Manufacturing Exercise 1.7.82
CNC Machining Technician - CAM-Basic

Customize the quick access tool bar

Objectives: At the end of this exercise you shall be able to
¢ customize the quick access tool bar in CAM software.

PROCEDURE
1 Switch on the computer and wait few seconds. 3 Takeafewmoments to explore mastercam’s interface
2 Double-clicking mastercam’s desktop icon. 4 Click the QAT drop-down, and select show in (Fig 1)
below the ribbon.
FOHAE-BFT 9 OCE
FILE HOME WIREFRAME Customize Quick Access Toolbar
= v New
M Yo Cut r
.E - # ¥ v Save
Past oy Copy « Open
e 751} Copy Image i of- T
+  Print
Clipboard T
Toolpaths v Zip2Go
S = "5 v e
: , v Redo
*
Maore Commands...
( show Below the Ribbon )
Minimize the Ribbon
THE QAT DISPLAYS BETWEEN THE RIBBON AND THE MANAGERS
5 Click the QAT drop-down again, and select more 6 On the quick access toolbar page, select view from
Command (Fig 2) the Choose commands from drop-down. (Fig 3)
Fig2 [+ Fig 3
Customize Quick Access Toolbar i
Quick Access Toolbar
«  MNew
Customize Ribbon
Save Context Menu
+ Open Options Choese commands from e
[Conmends Mt mthofbbon (7))
+  Print Commands Not in the Ribbon
geare
Lo g]
+  Save As v
v Zip2Go Fle Tab
Undo Hume
Weframe
Surfaces
v Redo Sobds
Model Prep
Maore Commands... anﬂ'mg

( Show Below the Ribbon ) h

The options dialog box opens
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7 SelectFitinthecommandslist,andthenclick Add. The 8 Click OK, and the Fit command shows in the QAT.
command appears at or below the selected command (Fig 5)
in the right-hand pane. (Fig 4)
Note: That to make items easier to find, the
commands list is in alphabetical order.
Fig4 Choose commands from:
[Vlew "’] D Mew
Commands: I save
Drill Tool Diameter - I Open ’
E . Q Print
ndpoints
Entry Motion E‘_‘, S_EVE As
Exit Motion 7 Zip2Go
ed Retract Motion _ <Separator> =
e (i I—
T Fit g < < Remove ( |7‘
ET Front
f:l" Front ¢
Graphics View 7

Fig 5

HE-am ¥ 9@ -

9 Alternatively, you can add any command in the ribbon
to the QAT by right-clicking the command in the ribbon
and selecting Add to Quick Access toolbar. (Fig 6)

10 Return the QAT to its placement above the ribbon.

Fig 6
HOME WIREFRAME SURFACES S0UDS
@ O 1-23 Unzoom 50% ﬁj’ Isometric - ﬂf Rotat
S ~— (W Rioht NE = Col

Fit Wind

OHE-
Toolpath:

X ¥

" -

£ Unzoom 0%
Add to Quick Access Tnnlbar_)

Customize Quick Access Toolbar...

Show Quick Access Toolbar Above the Ribbon

Customize the Ribbon...
Minimize the Ribbon
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Capital Goods and Manufacturing Exercise 1.7.83
CNC Machining Technician - CAM-Basic

Customize the ribbon

Objectives: At the end of this exercise you shall be able to
¢ create a new tab
¢ add several functions, and change the tab’s position on the ribbon.

PROCEDURE
1 Switch on the computer, and wait few seconds Fig 1
2 Double-clicking Mastercam’s desktop icon
_ ( Customize the Ribbon...)
3 Take afew moments to explore mastercam’s interface
4 Right-click the ribbon, and select Customize the —————

Ribbon. (Fig 1) 5 Select the view tab in the customize the ribbon list,

following illustration. (Fig 2)
The options dialog box opens.

Fig 2
el 000 )
Quick Access Toolbar
Context Menu
Options Choose commands from Customize the Ribban
|Commands Net in the Ribbon - ManTabs >)
@i <D +Z (WCS) - Main Tabs
+D -Z (WCS) s [¥] Home
+X +Z (WCS) E I Cipboard
BY -x-Zves) b Atrbutes
=7 Analyze Detabase b Orgarize
,gmm« b Delete
X Autosync Rals i Daplay
(N Back (WCS) I Andyze E]
(W Back Cplane b Adddne
(R Back Tplane v [¥] Wisframe
(N’ Back WCS b [ Sufaces
&Y Bottem (WCS) o [¥) Sobds
| & Bottom Colane v [¥] Model Prep
& Bottem Tolane v [¥] Drafting
@ Bottom WCS & [¥) Transfom
== Change Line Style e ¥ A
— Changa Line Width o [ Mac
* 4 Changs Pant Style El View
£ Change Solid Color
~ i Change Suface Color - ) . )
“$ Ohange Wireframe Calor - _ﬁuﬁuw] [W J
Keyboard shoftcuts. | Customize... Cutomizatons. | Reset |
[ Conce || Hep

6 ClickNewTab. The New Tab (Custom) and New Group 7 Select New Tab (Custom) and then click Rename.
(Custom) appear in the main tabs list. (Fig 3) alternatively, you can right-click New Tab (Custom)
and select Rename from the context menu. (Fig 4)

Fig3 | o [@] Machine

> View 8 (EFr;teg)my tab for the display name and click OK.
4 [7] New Tab (Custom) g
New Group (Custom)
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Fig 4 b [ 7] View

4 New Tab (Custom)

New Group (Custom)

[ NewTab | New Group || Rename... |)

Fig 5

9 Selectnew group (Custom) in the list of tabs and click
Rename.

10 Enter my group for the display name and click OK.
(Fig 6)

Fig 6

11 Select Pan from the Commands not in the Ribbon list,
and then click Add. (Fig 7)

12 The command is added to My group (Custom).
(Fig 8)

13 Select zoom target from the Commands not in the
Ribbon list, and then click Add. (Fig 9)

14 Select My Tab (Custom), and use the up arrow button
to position the tab below the Home tab. (Fig 10)

Fig7
Choose commands from: Customize the Ribbon:
Commands Not n the Ribbon — |Msin Tabs v
‘@ One suface project - Main Tabs
5, Ore suface proect b [¥] Home
4B One suface radal (V] Wireframe
@ One suface radal > [V Sufaces
&, Ore suface restmil b [¥) Solds
& One susface scallop b [¥] Model Prep
Ry One surface shallow b [¥] Drafting
] Only display associative geometry b (V] Transform =
;‘z_owmplavmmoobm b [7] Machine
Open Shared Folder b (¥ View =
;OmebuFddu SR | |, @)1 Tob Custom)
. My Group (Custom)
b4 Pickoff /Pull/Cutoff [
(1 Plane from geometry =
¥V Plane From Gview
ﬁ‘ﬁmﬁmﬂdfaoe
3¢ Points to Circles
= Postion insert amow after selected opera
¥4 Previous View
O Redo - | New Tab | | New Group | | Rename.. |
oo ot Cutoriers
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Fig 8
'he command is added to My Group (Custom).
b Machine
> [¥] View
4 [¥] My Tab (Custom)

4 My Group (Custom)
Pan

Fig 10

Customize the Ribbon:

| Main Tabs

Main Tabs
Home
Wireframe
Surfaces
Solids
Model Prep
Drafting
Transform
At
Machine
View

A VWV N VNV NV VVYV

4 My Group (Custom)
Q’ Pan

i(#): Zoom Target

My Tab (Custom)

15 Click OK to close the options dialog box.

16 Choose My Tab to view your customized tab with the
Pan and Zoom Target commands. (Fig 11)

17 On your own, return to the options dialog box to add
more commands to your tab, or rearrange the order
of the ribbon tabs

Fig 11

FILE HOME MY TAB
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Capital Goods and Manufacturing
CNC Machining Technician - CAM-Basic

Exercise 1.7.84

Importing and exporting of sample library file

Objectives: At the end of this exercise you shall be able to
* open in-mastercam part files

e import multiple files

* save files in export folder

¢ export one or more files.

PROCEDURE

TASK 1: Opening of part file for mastercam

1 Switch on the computer and wait few munite. 5 Click the open button in the open window to open the
file. (Fig 2)

2 Double-clicking Mastercam’s desktop icon. Or

Launching Mastercam from the windows start menu. Fig 2
3 Take afewmoments to explore Mastercam’s interface _ - — _
. . . - .
Click the. open button in the Quick Access toolbar All Mastercam Files (*.mc*:*.emr v
(QAT) (Fig 1) e
Fig 1 ; ' : Open Cancel
- LA R P
b 7" Open (Ctrl+0) :
- <
."' 3o Open an existing file. 8
L] Mhe ;
aud o 4
Paste e« B - v .
& Copy Image LER RH EA ES
Name N Date modified
(] MCU_2DMill_Chain Bracket - User Interfa.. 3/12/2019 %:31 AM
(] MCU_2DMill_XYZ 3/12/20199:33 AM o , _
Step turning job which we make on CNC Turning .
Type: Mastercam 2020 Part File : : - -
Size: 0.37 MB 6 Step turning job which we make on CNC turning.
Date modified: 3/12/2019 9:33 AM
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TASK 2: Importing of multiple files
1 Import multiple files.

2 Select File, convert and then click Import Folder

3 The Import folder dialog box opens. (Fig 1)

Fig 1

Convert

= Migration Wizard

Import Folder

Export Folder

Use this function to magrate files from previous versions of Mastercam to the latest instalied version of Mastercam.

Use Impont Folder to import fies from one folder to ancther and automatically convert them to Mastercam part files.

Use Export Folder to convert Mastercam files to CAD files of supported formats.

Select SOLIDWORKS Files (*.sldprt; *sldasm, *slddrw) from the Import from files of type drop-down.

Select SolidWorks Files (*.sldprt; *sldasm, *slddrw) from
the Import from files of type drop-down. (Fig 2)

Fig 2

e, ——

Import from files of type:
o —
(| SOLIDWORKS Files [*.sidpit." sidasm. siddr » )
‘Eﬁam this folder. X
C:\Users\

-
Import folder

\Documents\my [ B;'L', }

\Documents\my 9;:“:

(%) 2]

To this folder:
C:\Users\ il

[ Search subfolders

3 Click the browse button on the right of the from this
folder box.(Fig 3)

Fig 3
From this folder.
C:\Users\ i

\Documents\my @ ‘

The Browse for folder dialog box opens.

4 Select the location where you stored the tutorial files,
and then click OK. (Fig 4)

Fig 4

r &
Browse For Folder ﬂ

Select a new directory
|

4 | Mastercam Basics Tutonal "
|. Parts

» 4 my mcam2019

» b My Projects
/. OneNote Notebooks

> b Snagit

> ). SOLIDWORKS Downloads

» ). SOLIDWORKS Visual Studio Tools for Ag
. Visual Studio 2005 -

5 Click the browse button to the right of the to this folder
box.(Fig 5)

Fig 5
To this folder:
C:\Users\

\Documents\my ( 9,";2,

6 Browse to \documents\my mcam\parts and then click
OK. (Fig 6)
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Fig 6

Browse For Folder

Select a new directory

4 | mymcam2019 -
). batch
J. common
). CONFIG
J. data
. Lathe
L Mill
L. Mill Tum
. Parts -

| m

Folder:  Parts

(o J[ conel |

| Make New Folder |

TASK 3: Change 2D to mastercam file

1

Open 2D turn_MM, which was provided with this
practical. In the open dialog box, you might need to
change your file type to Mastercam Files (*.mcam).

(Fig 1)

Fig 1
-T_J Project Manager
Project Use the Project Manager to specify the
Manager
Change Recognition
Compare the geometry of two versions
Change
Recognition
- Track Changes
L Manage the files that Mastercam track:
Track
Changes

Select File, Save some.

Choose wireframe on the status bar to show the
wireframe of the solid body making it easier to select
the arcs. (Fig 2)

Fig 2

4 Select the five arcs shown in the picture below. The

arcs change colour when they are selected. (Fig 3)

Fig 3

Press [Enter] to accept the selection. The Save As
dialog box opens.

Type 2D _turn_ARCS for the File name.

Click Save or press [Enter] to save the file. Mastercam
saves only the selected arcs.

Open 2D turn _ARCS _ARCS, and notice that it
contains only the arcs that you selected.
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TASK 4: Save mastercam file into ASCII format

1 Open 2D _turn arcs_MM, which was provided with

this tutorial.
2 Select file, Save As, and then click browse. (Fig 1)

Fig 1

Save As
E‘ Recent Folders
Open g m
- |
Open in Editor r—
Browse

Merge

The Save As dialog box opens.

3 Select Stereolithography Files (*.stl) in the Save As

type drop-down list. (Fig 2)

Fig 2

File name:
Save as type: | StereoLithography Files (*.sti)

4  Click options. (Fig 3)
Fig 3
options )| Save | | Cancel
The Save as an STL File dialog box opens.
5 Select the ASCII option. (Fig 4)
Figd \
Save as an STL File X
_) Binary @ ASCH
@ World Coordinates
Current WCS
Resolution : 0.02
(v ](%](2]
Click OK to close the Save as an STL File dialog box.
7 Click Save in the Save As dialog box. Mastercam

saves the fileinASCII Stereolithography format. Note:
Because the Stereolithography file is ASCII, you can
view it with any text editor, such as Notepad, as shown
below. (Fig 5)

Fig 5

] 20_CHAMFER MM - Notepad o ) i |
File Ednt Format View Help
solid ascii -
facert normal 0.999166 -0.040789 0.001946 1
outer loop
vértex -123.777830 -34.001661 -2. 540000
vertex -123.795738 -34.925000 -12. 700000
n;fftu =123.716504 -32,984060 -12. 700000
]
endfacet
facet normal 0.992517 -0.122094 0.001908
outer 1
vertex -123.479329 -31.056037 -12. 700000
vertex -123.634727 -32.160537 -2. 540000
vertex =123, 716504 -32,.9840060 -12. 700000
endloop
endfacet
facetr normal 0,996991 -0.077492 -0.001744
outer 1

oop
vertex -123.716504 -32,984060 -12. 700000

vertex ~-123,634727 -32,160537 -2. 540000
vertex -123,698843 -32.985433 -2, 540000
endloop
endfacet
facet normal 0.996991 -0.077492 -0.001744
outer 1
vertex =-123.716504 -32.984060 -12. 700000
vertex -123.698843 -32.985433 -2. 540000
vertex -123.777830 -34.001661 -2. 540000
endloop
endfacet
facet normal 0.979263 -0.202587 0.001832
outer loop
vertex -123.085701 -29.153761 -12.700000
vertex -123, 349380 -30. 336039 -2, 540000
vertex -123.479329 -31.056037 -12.T00000
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TASK 5: Saving file in export folder

1 Select File, Convert, and then click Export Folder.
(Fig 1)
Fig 1

Convert

= Migration Wizard
Migration
Wizard

Use this function to migrate files from previous versions

v Import Folder

Use Import Folder to import files from one folder to anot
Import
Folder

Export Folder

Use Export Folder to convert Mastercam files to CAD files

The Export folder dialog box opens.

2 Select IGES Files (*,igs *iges) from the Export to files
of type drop-down. (Fig 2)

Export to files of type:

—

IGES Files (*.gs.".iges)

From this folder:
C:\Users\

=
ADocumentshintr

\Documents\my

To this folder:
C:\Users\

[ ] Search sub-olders

Click the Browse button to the right of the from this folder
box.(Fig 3)

Fig 3
From this folder.

C:\Users\

—
\Documents\my ';"'Q

The Browse For Folder dialog box opens.

4 Selectthe directory where you stored the tutorial parts,
and then click OK. (Fig 4)

5 Click the Browse button to the right of this folder box.
(Fig 5)

Fig 4

oo
Browse For Folder

Select a new directory

4 | Mastercam Basics Tutorial -
. Parts

> ). my mcam2019
. My Projects
. OneNote Notebooks

m

)
)
J. Snagit
» Ju SOLIDWORKS Downloads
). SOLIDWORKS Visual Studio Tools for Ap
I Visual Studio 2005 -

Fig 5

To this folder:

C:\Users\ sl % \Documents\my (| 52

6 Browse to\Documents\my mcam\parts, and click OK.

(Fig 6)

Fig 6

Browse For Folder

Select a new directory

4 | my mcam2019 .
J. batch
). common
). CONFIG
J. data

» 4. Lathe
)
[
)

l.m

. Mill
. Mill Tumn
. Parts s

4 m »

Folder:  Parts

(MakeNewroder | [ ok ][ cancel |

ot S |

7 Click OK in the Export folder dialog box.
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Capital Goods and Manufacturing Exercise 1.7.85
CNC Machining Technician - CAM-Basic

Creation of 3d solid modeling geometry

Objectives: At the end of this exercise you shall be able to
e change the units

 set up the graphical user Interface

e draw a 2D sketch of the given drawing

 revolve solids to create a 3D Model.

33 80
35
R1.5
V
3 -t & & @ 3
Q g Q Q
J
=)
10
+ |
‘\"?6'
130
1 260 x 106mm
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE % TIME :
CREATE 3D SOLID MODELING
‘E‘ @ CODE NO. CN20N1785E1

168



TASK 1: Change the units to metric

Switch on the computer and wait few minute. Fig 2
Double-clicking Mastercam’s desktop icon. or
Launching mastercam from the windows start menu.
Take a few moments to explore Mastercam’s interface

1 To change the units of the file, click the File tab in the

upper left corner of the screen. (Fig 1) - | Proje
7 o]
Fig 1 m-
% Char
e el Comp
Recogribon
j Track
Track
Changes
| Autc
- Confrg
2 In the left column of the file screen, choose the A

Configuration option. (Fig 2)

3 At the bottom of the system configuration window,
use the current field’s drop-down menu to select.

(Fig 3)

4 After changing this option, notice that the units for
Analyze measurements changes to millimeters.

(Fig 4)

A=

Opons the System Configurstion dialog
bax, where you can change Maitercam
wystem defaults,

Fig 3 =
9% Curent |eAusers\mattidocuments\my maste... \mcamx config <Inch> <Startup> v
a:hnasmnautdunmhg wmmmﬁ <Inch> <Stanﬁ
Analyze Measurement Ophons
Units for Analyze Measurements [Hirm ~ |
Precision for Analyze Measurements N123 ~|
5 Click the green OK button in the system configuration After setting metric scale press F9 to show coordinate
window system. (Fig 4)
Fig 4
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TASK 2: Setting up the Graphical user Interface
2 From the managers group, enable all four managers.

1 Click on the View option. )
(Fig 1)

Fig 1
“ IROIE WAREF RAMAE SURFACES SOLDs MODEL PRER DRAFTING THANSFORM [, 1 WIEW

57 Bunzosmson | g qfwomanc- @l Qraetsnic @ varsiceney (s Tootpatns i Lewin)
u =

# Unzeem som <l y Faghe ik - : P ram: ) prvinioe [ B TR sy

Wirdtram e Outhre

WiFront - © Shaged - e Fan
ol T GFapRLE VIEW & EEETIME Ts wl'l

FR WS

3 The panels should be on the left side of the graphics
window. (Fig 2)

Fig 2
LM - meF L e
W T e " e i b Fe [rpae, = | M L swas L 4 5 L RSTSTe.
= fm a2 229 8 'EE—::"““'"'”— L g: 28
— e i | Bl = feo sl gl v E s
o gsrJo-w
T Ee L,
- b
e ey .
4 To hide all panels, click on the Auto Hide icon. (Fig 3) Fig 3
5 The panels will be hidden to the left of the graphics Levels < @ ,{
window. (Fig 4)
+P8eEcB0-@

Fig 4
TNEE-gEl - " Uit i ot 2 - # u
- - ARERE . OB WAl  MOCRMP  OLETMO WeatEO L - [ T e . -

& Tiovwa i i 5 e ff e = "y Wrumesy E E mogara Y s [ v i g 43 = T ot bt
=w E Posmm U ograp oo tl o O a @ Essie T waniresieg | feenfosen T~ [: y il ! 1
R weoe L] se:cn woe!rwpc‘-lre ey mw T iw = :;i '“!li: S e

Wrwe - Eas Prpp-—— TR

£ et iesrrn S Empm g Doy G % D ]

(i s it e )
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TASK 3: Draw a 2D sketch of the given drawing

Wireframe

1 From the shapes group, select rectangle. (Fig 1)

Fig 1 HOME C@D SURFACES  S0UDS  MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIBW  TOOURATHS

+ 5 S, O (P(OAS ERLY

e |, Lire Perpencioular Beg Tangend

Point Bolt ung i Cinde o Spling tangle Create Bounding Sthoustles Tum  Relie! Raster To
Position ™ Cirde  Endpoinny - L Closast Conter Point | Crce Edge Point = | i )= w Lettes  Box  Bouncary Profle Groove Vecior
Pointe Lird A Lodined Shapuig

Note: Select the rectangle icon as shown. If 6 Apreview of the geometry should look. (Fig 5)

you click too close to the drop down arrow, Fig 5
a fly-out list commands appear and you can
select the top rectangle command.

2 Enterthe width and the height and press enter.

(Fig 2)
Fig 2
Rectangle rx ,
Select the OK button to exit the rectangle command.
7 The geometry should look. (Fig 6)
Fig 6
Points o
1
ChimEns s -
tthe = 1300000 : d
wight: 42000 : a
Settings L 8 From the lines group, select line parallel. (Fig 7)
Anchor to center -
Create surface Fig 7
AO0HAE-BRFEI9 s

FILE HOME WIREFRAME SURFACES soups MODEL PREP DRAFTING TRANSI

3 Toselectthe position of the base point, from the general

selection toolbar, click on the drop down arrow next + &/ Q) D ~ |t
. ine Perpendicular ' langen
to Autocursor. (Fig 3) Poiion+ Gcle | Endpaints - LneClosest = | Cete Point (] Crcie Edge Pomt~ | anuaie |
Points Lines Arcs Splines
Fig 3

~ Select a line]: select Entity A. (Fig 8)
EAutoCumi:!aiz o X PR -E-BGON
[ Fig 8
4 From the fly-out menu select origin. (Fig 4)

Fig 4
(K AutoCursor

m 9 [Select the point to place a parallel line through]: Pick

_;_ \ Arc CEHtE‘F a point to the left of the selected line.(Fig 9)

Fig 9

, Endpoint

Pick a point here

5 To see the entire rectangle, right mouse click in the
graphics window and select fit.

Note: To fit the geometry to the screen you can
also press Alt + F1.
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10 In the Line Parallel panel, enter the Distance 35.0.

11 Press Enter to move the line to the proper distance.

(Fig 10)

Fig 10

Line Parallel 2 X

® ©®

Basic

Entity ~

Method: (® Point

Tangent
Offset Distance A~
Direction h
o Selected side
Opposite side
Both sides

12 Press Enter to continue.

13 [Select a line]: Select Entity B. (Fig 11)

Fig 11

_— Select Entity B j

[Select the point to place a parallel line through]: Pick a
point to the left of the selected line.

14 Enter the Distance 10.0. (Fig 12)

Fig 12

Line Parallel B X

Entity A
Method: (® Point
_) Tangent

Offset Distance A
10,000 8
Direction A
® Selected side

Opposite side

Both sides

15 Press Enter to move the line to the proper distance.
16 Press Enter to continue.

17 [Select a line]: Select Entity A again. (Fig 13)

Select Entity A

Fig 13

18 [Select the point to place a parallel line through]: Pick
a point to the left of the selected line.

19 Enter the Distance 80.0.

20 Press Enter to move the line to the proper distance.
(Fig 14)

Fig14  Line Parallel B x

® @®

Basic
Entity A
Method: (® Point

Tangent
Offset Distance A
1a
Direction A

#) Selected side
) Opposite side
Both sides

21 Press Enter to continue.

22 [Select a line]: Select Entity C. (Fig 15)

Fig 15

Select Entity C

23 [Select the point to place a parallel line through]: Pick
a point to the right of the selected line.

24 Enter the Distance 33.0.

25 Press Enter to move the line to the proper distance.
(Fig 16)
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Fig 16

Basic
Entity ~

Method: @ Point

Tangent
Offset Distance ~
33.000 >
Direction -

#) Selected side
Opposite side
Both sides

Press Enter to continue.

26 [Select a line]: Select Entity D. (Fig 17)

Fig 17

|
Select Entity D L ,,,,,

27 [Select the point to place a parallel line through]: Pick
a point above the selected line.

28 Enter the Distance 16.0. (Fig 18)

Fig 18

Basic
Entity ~

Method: ® Point
Tangent

Offset Distance A

:

Direction A

4
-

® Selected side
Opposite side
Both sides

29 Press Enter to move the line to the proper distance.
30 Press Enter to continue.

31 [Select a line]: Select Entity D. (Fig 19)
Fig 19

Select Entity D

32 [Select the point to place a parallel line through]: Pick
a point above the selected line.

33 Enter the Distance 22.5. (Fig 20)

Fig 20 Line Parallel 8 x
® @®
Sc‘.‘l-.
Entity ~

Method: & Pont:

Tongent
Offset Distance 2,
25 = 9
Direction A

# Selected side

Cpposte side
Both sidec

34 Press Enter to move the line to the proper distance.
35 Press Enter to continue.

36 [Select a line]: Select Entity D. (Fig 21)

Fig 21

Select Entity D

[Select the point to place a parallel line through]: Pick a
point above the selected line.

37 Enter the Distance 32.0. (Fig 22)

Fig 22 ® Y

Basic
Entity ~

Method: @ Point

Tangent
Offset Distance ~
Direction ~
®) Selected side
Opposite side
Both sides

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.7.85

173



38 Select the OK button to exit the command. Y Fig 23
39 The part should appear as shown. (Fig 23)
Wireframe
From the Lines group, select Line Endpoints. (Fig 24)
1 [Specify the first endpoint): Click the intersection
between the two lines at Point A. (Fig 25)
Fig 24
n HOME SURFACES SOLIDS NODEL PREP DRAETING TRANSFORM ART MACHINE VIEWW
5 Lire Paralie "% Arc 3 Points / A 2z ||1,;:E
+ . Lire Perpendicular N ] Are Tangerit |:] A L E
Paint Boit x Pl Cirde = i Spline Rectangle Create Bounding Silhowette Tumn
Pesitien ™ Clrde Lime Closes Canter Point Circie Edge Poin Manual * - Liiters Bex Boundary Profile
Povints Lines AFCE Splines Shagses
Fig 25 [Select an entity): Select Entity A. (Fig 28)

Point B |

| Point A |

2 [Specify the second endpoint]: Click the intersection
between the two lines at Point B as shown.

Select the OK button to exit the command.
Wirefarme

From the Modify group, select Fillet Entities. (Fig 26)

Fig 26
. / ~ ) -
5‘-;/ \\ /_ I_.l ; (_} Close Arc
s /s I Combine Views
Trim Break Divide Chamfer Offset Project
Extend - ntities~  ~ I=1 Refit Spline +
Modify

Enter the Radius 6.0 and make sure that the rest of the
parameters in the window are set, (Fig 27)

. © @®

Basic
Entity ~
Method: @ Normal

Inverse

Circle

Clearance |0.000C =

Relief
Radius ~
-3
Settings -~
[/] Trim entities

[Select another entity]: Select Entity B. (Fig 28)

Fig 28
ESeIect Entity A here j
e w—

* [Select an entity]: Select Entity C. (Fig 29)
* [Select another entity]: Select Entity D. (Fig 29)

Fig 29
Select Entity D here

Select Entity C here

Press Enter to finish the fillet.

* Change the radius to 1.5 and make sure that the rest
of the parameters in the window are set. (Fig 30)

Fig 30
9 ©) @®
Basic
Entity ~

Method: ®) Normal
Inverse

Circle
_) Clearance  0.000 :

Relief
Radius -~
E
Settings Lo

[¥] Trim entities
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» [Select an entity): Select Entity E. (Fig 31)
* [Select another entity]: Select Entity F. (Fig 31)

Fig 31
@ect Entity E here
) |
\ ]
A :
....................... IS
1
g
— !
[Select Entity F herej

Select the OK button to exit the command.
Fromthe Modify group, select Trim Break Extend. (Fig 32)

(_} Close Arc ~
[ Combine Views

Fillet Chamfer Offset Prc;ecl
Y1 Refit Spline ~

Entities = Entities~

Madify

Enable the Trim 2 entities button. (Fig 33)

Fig 33

Basic
Entity -
Mode: ® Trim
i_) Break
Type: O Auto
Trim 1 entity

C Trim 2 entl‘c@

) Trim 3 entities
_ Divide/delete
_) Trim to point
) Extension length

[Selectthe entity to trim/extend]: Click on Entity A. (Fig 34)

[Select the entity to trim/extend to]: Click on Entity B.
(Fig 34)

Fig 34
\ nti
E\ [“‘i? (Eniya)

Entity G J 7 14

( Entity E |
e I N

(Entity D

Entity B

* [Select the entity to trim/extend): Click on Entity C
(Fig 34)

* [Select the entity to trim/extend to]: Click on Entity D
(Fig 34)

* [Select the entity to trim/extend]: Click on Entity E.
(Fig 34)

+ [Select the entity to trim/extend to]: Click on Entity C
(Fig 34)

» [Select the entity to trim/extend]: Click on Entity G.
» [Select the entity to trim/extend to): Click on Entity F.
From the Modify group, select Divide. (Fig 35)

Fig 35

LY / / V4 b 1 Close Arc ™
/ | 3 combine Views
Trim Break\D Filet Chamfer Offset Project j. 4 Refit Soline =
Extend ™ Entities™ Entities™ fot N6V, SpRnE

-

Medify

In the Divide panel, enable Trim. (Fig 36)

Fia 36

Divide 3 x

Basic

Entity -~

Type:

| Break

[Select the curve to divide / delete]: Select Entity A and
Entity B. (Fig 37)

Fig 37

1

=

Select the OK button from the toolbar.
The part should appear. (Fig 38)

Fig 38
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File find a location on the computer to save your file.

Save As. File name: "Your name 1".
. . -~
click on the browse icon. ﬁ

Task 4: Revolve solids to create a 3D Model

1 Select revolve option in solids. (Fig 1)

Fig 1 :
2 Select body chain which revolve and press enter.
- Home Wireframe Solids Model Prep [8

(Fig 2 & 3)

Cylinder Block rude

O Torus £* sweep

Simole

Il E"D ® 9

Boolean Impression Hole z

Fig 2
Solid Revolve

M |
Type: % Conate bosty
Cut ey
A bows

[ £onate u singhe cpemann

s o Rotabon

Seart: 08
Gt 100

i
il ® e &

Fig 3
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3 Selectaline to be used as the axis of rotation & press
enter. (Fig 4)

Fig 4

Br: 530

4 3D Model is ready for machining
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Capital Goods and Manufacturing
CNC Machining Technician - CAM-Basic

Exercise 1.7.86

Import 3D model

Objectives: At the end of this exercise you shall be able to
¢ access quick access toolbar

¢ configure the file

* select the 3D model File in CAM software

¢ import 3D model and open in the software.

Job Sequence

/

Fig 2

.—' |

tj-;\ Cut

Uiy Copy

» Switch on the computer and wait few munite.
* Double-clicking Mastercam’s desktop icon.
or
* Launching Mastercam from the Windows Start menu.
(Fig 1)
Fig 1
» Takeafewmomentsto explore Mastercam’s interface.
(Fig 2)
« Click the Open button in the Quick Access Toolbar .

(QAT). (Fig 3)

To change the units of the file, click the File tab in the
upper left corner of the screen. (Fig 4)

Flg 4 m= | Project Manager
puge | Uoehe Pt Matager o pecy e types offlesto ave i ousprfectFlde, Speciing thee e ypes et pou beep et le i il poce
Mansge
% Change Recognition
8 o oyl o 1§k, S P g b e e e i
sange
[t
= Track Changes
= Mg the s the Mastisei ek, B s Pk MESIEEI 281ehEs 1 e werioms of Machin s
o
ranges
| Autosave
& Cormiguse Masmercs m b sutnmatically SIve Cument gesmatty nd sperations at segulir and gecilic Eme intervas,
AatsSave
A Repait File
Perorm outine maintenance oe the curee i o impiose peformance an e e gy
—
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In the left column of the
Configuration option.

File screen, choose the * At the bottom of the System Configuration window,
use the Current field’s drop-down menu to select the

option. (Fig 5)

Fig 5

fymte= Cordgursbon =

Srabye

Can

[Crainng

Colorn
Comrarmcston
Commsims

Dl bl mch s
Dirvesrions sied Mladss
Filas

DG cawen Cortrads
Pt Dia kg [ efadtc
Pararg

bk o piseres alter drcand (o1 aayon HAZM

anaize Hestgenen Ooiom
Repoity

Scieen

Gelanio

Sradirg
T ]

Soldy

Gioin Conhois
Stad /Eat
Tokemnoes
Toolp i Marags
Teokpale

Liritx bt iraghyme Msagaprsndy Flileeziz

Fricrinn [0l Analass Hesunemens W

180 Dinplay 1ol wabom bl 1

After changing this option, notice that the Units for °
Analyze Measurements changes to Millimeters.

Click the Green OK buttonin the System Configuration
window. (Fig 6)

Fig 6

wstem Configuration

i Analyze
ez Chairirg
- Colors
Communications
o Conventers
I Default Machines
# Dimensons and Motes
@ Files
IFS On-Sereen Contrals
i Post Dialog Defauks
i~ Printing
Reports
[# Soreen
I Selection
Shading
[ Simudabon
T Solds
Spin Controls
Start / Ext
Tolerances
Toolpath Manager
Toolpaths

MNumbes of places after decimal for analze N.1234 ~

Analyze Measurement Options
Urits for Analyze Measurernents Millneters b

N.1234 e

Pracision for Analyze Measurements

18 Display full valise tool tip

= u - Current:  or\usershadministrator\docurnents . \moarmm. config <Metnc:

vxc

Click the Open button in the Quick Access Toolbar .

(QAT).

click “OPEN” option. (Fig 7)

Fig 7

Open

Recent Folders
L) Recent Documents !

Ib Computar C\Users\AdministratorAppDataiRoaming Microzoft Windows\Network Shortouts
Paris
ChilsernAdminstratorDocuments\hMy Mastercam 2021\ Mastercam'Parts

. |

r.—

Brovie
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» Select “COMPUTER”. (Fig 8)

Fig 8 ./
Info

Mew

Open

Open in Editor

Merge

Save

Save As

Save Some

Zip2Go

Convert

Recent Folders

Metwork Shortcuts
ChUsers\AdministratorAppData\Roaming'Microsoft\Windows\Metwork Shortcuts',

Parts
ChUsers\Administrator\Documents\My Mastercam 2021\Mastercam'\Parts',

r;ﬂ

Browse

—

.+ Open “BROWSER’. (Fig 9)

Fig 9
g :z Open

« > v P @M > Desktop >
Organize « MNew folder
/\' Home - MOHAN AA
A Gallery " New folder (2)
> @ OneDrive {5l R220829028715 (2)
fFl R220829028715
_ EngAppPreln # @ prajwal
Gl R230825053283

ﬁ Documents #
i Downloads  # @ajay‘l‘lﬁ‘l}li
P9 Pictures »

o Music »

@ SUNIL KUMAR BC R230829036156

e (&) Search Desktop

Select a file to preview.

File name: |T

v| All Mastercam Files (*.mc*)

e

. Open “BROWSER'. (Fig 10)

Fig 10

©
Open

Mew

(:L) Recent Documents

Cpen in Editor

El:l Computer
LEp

Merge

Save

Save As

Save 5ome

F5.mcam

ChUsersvadministratorAppData\Roaming\Microsoft\Windows\Metwork Shortcuts),

sandeep.s
ChUsers"Administrator\Documents\My Mastercam 2021\Mastercam'\Parts',

sandeep.mcam
ChUsersvadministrator\Documents\My Mastercam 2021%Mastercam'\Parts',

selva.mcam
ChUsers"Administrator\Documents\My Mastercam 2021\Mastercam'\Parts',

SELVA JR.mcam
ChUsershAdministrator\Documents\My Mastercam 2021\Mastercam'\Parts',

T.mcam
ChUsers'"Administrator\Documents\My Mastercam 2021\Mastercam'\Parts',
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* Click“DESTOP”option. (Fig 11)
Fig 11
v 1 @ > Deskop » Search Desktop
Organice = New folder Mastercam Files (".mcam)
N Mastercam X Files (*.moc*)
» i OncDrive 3 All Mastercam Files (*.me*)
IGES Files (*.igs:".iges)
AutoCAD Files (*.dwa:* chcf:*.dwi".dwx)
Parasolid Files (*x_&"x_b;"xmt_txt)
= EngAppPrein# Prok/Creo Files (" prt;".asm;*.pit.*".asm.")
ACIS Kernel SAT Files (*sat:* sab)
Desktop »
- VDA Files (*.vda)
S Documents # Rhino 30 Files (*.3dm)
SOLIDWORKS Files (*.sldprt;*.sldasm;*.siddrw)
Solid Edge Files ("_par;”™.psm;".asm)
L Downloads # Autodesk Inventor Files (*ipt;* jam;idw)
; KeyCreator Files (*.ckd)
Pictures. E 4 Unigraphics/NX Files (*prt)
; (ASCII Files (" txt;".csv)
O Music * StereoLithography Files (".stl)
Catia Files (*.model;*.exp;* catpart;*.CATProduct)|
3 Videos > SpaceClaim Files (*.scdoc)
|Alibre Design Files (*.ad_prt*.ad_smp)
0 1ST YEAR MEV § HPGL Plotter files (".plt)
PostScript Files (".eps™.a".ps)
B ras m All Files ()
» Filter the required “STEP FILE” and double click the
required file. (Fig 12)
Fig 12 ITo L I R e e
Bl = = e e e by e — el -
Biis = el - Xy i Sl N T e
T S e 2R @ WS B — e — = R T iy
— e s . st -

¢ -

Required 3D MODEL is IMPORTED into the software
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Capital Goods and Manufacturing
CNC Machining Technician - CAM-Basic

Exercise 1.7.87

List out the importance of tool path generation

Objectives: At the end of this exercise you shall be able to
* identify the lathe general tool paths, symbols

* identify the lathe manual tool paths
¢ list out the lathe finishing tool paths
¢ list out the lathe canned tool paths.

Job Sequence

* |dentify the lathe general tool path symbols

* Record the tool path name in Table.

Record the importance of tool path in table

General tool paths
SI. No. symbols Tool path name Importance
1 <
2 B
3 -—
4 |
w
-
° I
6 |
7 A
=
8 v
9 =
10 /a
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1 ]

-

SI. No. Manual tool paths Tool path name Importance

1 -
2 ¥
.
SI. No. | Canned tool paths Tool path name Importance
R |
1 ey
R |
2 .
-
3 i

Get it checked by the instructor.
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Capital Goods and Manufacturing

Exercise 1.7.88

CNC Machining Technician - CAM-Basic

Select and upload cutting tool library in cam software

Objectives: At the end of this exercise you shall be able to

¢ select lathe in machine option in mastercam.
* select tool manager in mastercam
« identify tool library

 select appropriate tool library for the tool manufacturers or make

¢ change the tool details and parameters
¢ upload the tool library.

PROCEDURE

1 Switch on the computer and wait few minute.

2 Double-clicking Mastercam’s desktop icon. Or
Launching Mastercam from the Windows Start menu.

Take afew moments to explore Mastercam’s interface.

Select ‘Machine’ option. (Fig 1)

Fig 1
Transform At Wt
@ G1 5 g Capture
-—-Q r} Cleas Image List
Simulate Generste Creple
™ Post Setup Sheet

5 Select ‘Lathe ‘ option. (Fig 2)

Fig 2
DEE-@RE 90

- ~ ¥
r& 4 WIS Y
he ¢ Rouler Dedign Comtrol  Machine Material Mill Teo
- - - Defintion Definition Manage

Default
Toolp

C\Users\PublicDocume.. \LATHE 2.40%5 SLANT 6ED MM.mcam.Imd
Manage Lit...

6 Selectthe Controller fromthe drop down under ‘Lathe’
option. (Fig 3)

Wireframe Surfaces Solds Model Prep

Fig 3

e
- L4 W

Mill  DEBthe ‘Wire Router Detign
7 = ps v

Wireframe Surfaces Solids Model Prep Mesh

1% 7 i

Control  Machine Material Mill Tool Ba
Defintion Definition Manager
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7 Select ‘Tool Manager’. (Fig 4)

Fig 4
Stock | Stodk
Model ~

8 The following Tool Manager Dialogue Box Opens.
(Fig 5)
Fig 5

75 Tl Manager x

owee 9 R e—. e

Brodres
Ot ier

s e

Clipbicpian. Ute o [ B ¥ Bbra)

mmmmmmm rsaoen: nanen: o Funmen
CORCURRIGHT . COROULEFT- 000G, ROUGIRIGRT 30066, ROUGHET 80086, CO330mlen

9 Select ‘Select a different Tool Library ’ Option. (Fig 6)

Fig 6

< Wsers Pubic\Docum. ., Lathe_lrnch. took

Tool  Jnserts Hokders Selegd a dfferent tool library

TO101R0O.0312 T0202 RO.0312
COROUGH RIGHT -... 0D ROUGH LEFT - 80 DEG.

T0303 R0.0312 TOA4R0.0312 T35
- ROUGHRIGHT -80DEG.  ROUGH LEFT - 80 DEG. 00 55¢




10 The below Dialogue Box opens. (Fig 7)

Fig 7
% Select tool ibrary: x
A T0 « Public » Public Decuments » Shared Mastercam 2025 » lathe » Tools - & Search Tools »r
Organise v New folder =~ 03 0
— Name B Date modified Type Size
[ 5CAR_GROOVE- TURN_FACE_HELI-GRIP... Mastercam TOOL 267 KB
B Gy () xennanseT Mastescam TOOL 3322 K8
il [E) Lathe tneh.LHC Mastercam TOOL 1,634 KB
[ Lathe Inch.LiC Mastercam TOOL 3,789 K8
0 Desktop  # [E) Lsthe_tnch 23-05- 38 Mastercam TOOL 1,433 KB
& Downloads # (B Lathe MpaLHC 23-05-2024 14:38 Mastercam TOOL.. 318K8
B Documents # 2] 23-05-2024 14:38 Mastercam TOOL... 434KB
R bicwe  # Lathe_men ) 23-03-2024 14:38 Mostercam TOOL..  1,302K8
B 23-05-2024 1438 Mastercam TOOL... 2128 K8
i ‘ B Lceonresm 23-05-2024 14:38 Mastercam TOOL... 1,275 K8
b e B wcorim 2024 14:38 Mastercam TOOL... 364 KB

File name: Il.nthe_rnrn

~| Mastercam Tool Files (" tooldb; ~

coe

11 From the options we can select the Tool Library
for the respective Tool Make or Company of Tool
Manufacturers.

in the Upper Window. (Fig 8)

12 Select the tool using left mouse button. Drag and drop

Fig 8

C:Wisers Public \Docume. . Lathe_me. tookdt ] o =
Tooks  jnserts Holders

(Library)

T118LRO.031
8 Q0 Left 55 deg

T1212R0.031

3 T4242 RO.012 WO. 157
100 GROOVE CENTE....

el

T21R0.031
Q0 Right 55 deg Q0 FIRGSH RIGHT - 35066, OO FIMISH UGFT - 35066,  ROUGH FACE RIGHT - ...

T3 RO.0 16 WL 236

Taa44 RO.004 W0.073

T2222 R0O.031 T3131 R0.031

TASA5 RO,012'W0. 157
00 GROOVE LEFT -

T4645 RO.016 W0. 235
00 GROOWVE LEFT - WIDE

E———— s e

T4048 R0.012 W0. 157 T4549 R0.012 WO. 236 T5151 R0.004 W0.073 T5252 R0.012 WO, 157 T5353 RO:016 W0, 236

T6161 RO.00% WO.073
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13 Doubile click on the Tool icon dropped in the above
window. (Fig 9)

Fig 9

-']{ Tool Manager

. = Tool used in an operation.

TO301R0.031
R 0D ROUGH RIGHT

C:\isers\Public\Docume.., Lathe_me. tookdd (] (=4 =

Tools Ingerts Holders

TO101R0.031 T0202R0.031 T1111R0.031 T1212R0.031
OCORCQUGHRIGHT -...  ODROUGH LEFT - 80 DEG. CO Left 55 ceg 00 Right 55 deg
m m m m

14 The following window appears. (Fig 10)

Fig 10
B - Machine Group-1 N
( Type - General Turning ts Holders Parameters Save To Library...
Orarw Tedd...
Setup Todl...
| General Tuming [ Threadng | Grooving /Partng
[ [ Oril [ Tap  Resmer L
e 0o ©

15 Using the above window, we can modify the Type of
Tool and select ‘Save to Library’ option.

16 Select ‘Inserts’ Option the following window appears.
(Fig 11)

Fig 11
#¥ Define Tool - Machine Group-1 e
Type - General Tm:eus Sawe To Library...
Select Catalog... ate Inch.tooidd ) Fiter insert shape in catalog Oraw Tool...
et Irent Save Insert Dibete nsea 8 Metric vaves Setup Todh ..
IrsertName:  CNMG 120403 Tool Code:
Engert Matenal Cartude: v
A QO e
I Cross Secton
T (wiangie) R (round) )

<> <> I (| |

€ (20 deg. D (S5 deg.
damond) damond)

IC Ola. [Length Thdness Cormer Radus

,&@?EE{EL&

@ 0 e

17 In the above window the Tool Insert data can be
modified.

18 Select the Holders option in the window the Following
Dialogue box appears. (Fig 12)

Fig 12
=% Define Tool - Machine Group-1 3
Type - Generd Tumng Inderts  Hoders  pajametes _
Select Catalog... T toods () Fiter holder style in cataiog Do TRL...
o e Save Holder Delete Holder . @ Metrc Values BN TORCS
Name: MWLNR 2525M 08
style
ltlisde?md K(lsdgqend
LESdhg.sde L5 deg.ude
Shank Cross Secton
l_. A 250 D: 30
250 -0
2 8 1500 [ ] 16.0
.- ') ¢ 380 Fio 160

19 In the above window the Tool Holders details can be
modified as per the available toolings.

20 Click ‘Save to Library’ option

21 The selected tool data is uploaded into the library of
the turning machine group.
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Capital Goods and Manufacturing

CNC Machining Technician - CAM-Basic

Exercise 1.7.89

Run the simulation tool on 3d model for virtual verfication of tool path

Objectives: At the end of this exercise you shall be able to

* back plot the tool path

» simulate the tool path in verify for a selected operation
* simulate the tool paths in verify for all the operations.

PROCEDURE

TASK1: Back plot the toolpath 1

1 Make sure thatthe toolpathis selected (signified by the
green check mark on the folder icon). If the operation
is notselected, choose the Select all operationsicon.

(Fig 1)

Fig 1
Toolpaths v 3 X
" hiIx EnSco L |7 @
focaaiopeion ¢ N @ E- | T

2 Select the Backplot selected operations icon.
(Fig 2)

Fig 2

Toolpaths v B X
" Xy T Ix @Im?&m L7 @

=2 v A P = S S e | 1 % &
d ¥ W Backplot selected oguatlcnsL

3 In the Backplot dialog box enable the Display with
color codes, Display tool, Display holder and Display
rapid moves icons. (Fig 3)

Fig 3

| ' Backplot X
¥

<Dk G XIFIE
< % |8
4 ?

4 To fit the workpiece to the screen, if needed, right
mouse click in the graphics window again and select
Fit or press Alt + F1. (Fig 4)

* You can step through the Backplot by using the
Step forward | pp or Step back 44 buttons.

* You can adjust the speed of the backplot with the
Rin speed slider.

» Select the Play button to run Backplot.

Fig 4

E Zoom Window

ﬁ Unzoom &60%

:-r_i) Dynamic Rotstion

€ D
& Top (WCS)

§1 Front (WCS)

6§ Right (WCS)
7

Isometric (WCS)
GView

¥ Delete Entities

Analyze Distance...

L

Analyze Entity Properties...

5 The toolpath should look. (Fig 5)

Fig 5

» Select the OK button to exit Backplot.
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TASK 2 : Verify the tool paths

1 To verify all toolpaths, from the Toolpaths Manager,

2 Select the verify selected operations icon. (Fig 2)

choose the Select all operations icon. (Fig 1) Fig 2
Fig 1 Toolpaths v & x
Toolpaths e bk EQEC L 7|0
" hIx EHBol. 7 @ BXR| Vv a L verity selected apal.man-_;]"
{ h a = i — io| - <&
§ sciect ol operstion: f ¥ | X 0 3 Select the verify tab, and enable color loops. (Fig 3)
Fig 3
<. Points - &2 foints
'1 1I Elfz; s O % © O RERI
Collison Materal Show Restrict Snoﬂes:' - ¥4 XYQipping YZOpping ZXCipping  Compare Kaep Remove
hecking Cutting =  Edges Drawing Drawing \'_ Enable Vectors - Plane ~ Flane = Plane ~ Chips Chips aCerAl
Playback Display Qipping Analyze

This option will change the material removal color.
This can be set based on the operation or on the tool
number used to machine the part. This makes it easier
to spot if you forgot to leave the stock on in the finish
operations.

In Mastercam Simulator, verify should be enabled and
change the settings. (Fig 4)

Select the Play button to run verify.

O <

V. Creats Bockrvark
N Avtometic Bochmerk =

C{WCG"&“IS'

Playbeck

Mastercam Simulstor T
[]%odpath  [J] Stock [J] Wiretrame J ‘L (
7| Tool [] nifie Hock [¥] Geomon ¥ i —
- Al
e o] Fatures [ ] Aues Coerations ::loer
\isiilty Cpent

To see the part from an Isometric view right mouse
click in the graphics window and select Isometric.
The part should look. (Fig 5)

Fig 5

188

To check the part step by step, click first on the Start
button.

Click on Step Forward to see the tool moving one
step at a time.

@[q <<

Click on Step Forward until the toolpath is completed.

To go back to the Mastercam window, minimize the
Mastercam Simulator window.

Press Alt + T to remove the toolpath display.

O 5 x
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Capital Goods and Manufacturing

CNC Machining Technician - CAM-Basic

Exercise 1.7.90

Generate a NC program by using CAM software

Objectives: At the end of this exercise you shall be able to

* post process and generate the program.
» save the generated program.

PROCEDURE

1 Ensure all operations are selected. If they are not,
use the Select all operations icon in the Toolpaths
Manager. (Fig 1)

Fig 3

Post pracessing

Toolpaths v 3 x Select Posi
%"! DIx Ewlol- 7 @ APLFANPST
Select all operations [ + X S e (] Qutput Mastercam file descriptor Popames
- - N file
2 Selectthe Post selected operations icon from the O Overwi FEdi
Toolpaths Manager. (Fig 2) al '
@) Ask NC extansion:
Fig 2 [MC
Toolpaths A
W hik ELEQEL 7@ Clserdtomactioe  EEHGEIGENNS
BN VALS NG| [ NClfile
3 In the Post processing dialog box, make the Crarwrite Edit
necessary changes. (Fig 3) Ask
|
Select the OK button to continue. |
Save the NC file. '
The Mastercam Code Expert window will be launched
and the NC program will appear. (Fig 4) ¥ x ?

Y insert Sock Nurbers o Irsert
— o} Remove Block Numbers ol Remove Bock Sdp £l seo
e =T Remove Sosces *2 Remove Comments -

tanrg Communkatiers

Your Name_1.INC X
1 3

Ln1/143 Col2 213kB 100% -

—+

4 Select the "X" box at the upper right corner to exit the
editor.

5 Save the updated Mastercam File
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Capital Goods & Manufacturing Exercise 1.7.91
CNC Machining Technician - CAM-Basic

Export the generated NC program for machining process

Objectives: At the end of this exercise you shall be able to

» exporting the CAM program through memory card

¢ exporting the CAM program from PC to CNC memory via LAN
e exporting the CAM program from USB devices.

PROCEDURE

TASK 1: Exporting the CAM program through memory card

Connect the card reader to the PC. 4 Remove the memory card.
2 Fix the memory card in the card reader. 5 Fix the memory card in the machine using the below
procedures.

Copy the CAM program to be run into the memory
Card.

TASK 2: Procedure for fixing the memory card

1 Take a memory card (Fig 1) & Compact flash adopter 2 Insert the memory card into adopter flash card slot as
(Fig 2) as shown in the below Figs. shown in Figs 3 & 4.

Fig 1 Fig 3

Fig 4

Fig 2
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3 Open the PCMCIA or Adopter Slot in the Machine as

el Fig 7
shown in Figs 5 & 6. ]

Fig 5
—

A
Z
L

L T (EETT
dd iR Coumn e
TELE 7.

TEd¢E sam man|,

Fig 6

Fig 8

4 Insert the adopter with memory card as shown in

Figs 7 & 8.
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TASK 3: Procedure for executing the program in CNC Machine by using DNC mode & memory card

1 Press “OFS/SET” function key and select “SETTING”.
Set I/O CHANNEL as 4 for memory card. (Fig 1)

Fig 1

ACTUAL POSITION 00000 NDOD1OOD

RELATIVE ABSOLUTE
x 0. Beo X 0. 6e8 F @MH/MIH
Y 0. 0ee Y 0. 0ea PARTS COUNT 1019
Z 8. 688 Zz 8. see RUN TIME 2H16M435
CYCLE TIHE BH BM 85
MACHINE DISTANCE TOD GO I -
x 8. 08 X 0. 608 PARAMETER WRITE=[@ {8:DISABLE 1:ENABLE>}
Y 8. 0eo Y 8. 0en TV CHECK =R ¢B:0FF 1:0M»
2 0. 0o z 0. 608 OUTPUT CODE = ¢B:EIA 1:IS0)
INPUT UNIT = ¢B8: MM 1: INCH>
I-0 CHANNEL =[ 4 €B—35: CHANNEL MO. >
MODAL SEQUENCE HO. =g ¢8:0FF 1:0H>
GoB GsB G615 F H PROGRAM FORMAT =[@ €B:HO0 CHU 1:F15)>
gg gg g;g- 1: SEQUENCE STOP = B {PROGRAM NO. >
5 Be A SEQUENCE STOP = B {SEQUENCE HNOD. »

G94 G9I9? G13.15

651 E54 €58, 1 CONTRAST € + =L OH:1 1 — =I[OFF:8 12>
Gd8 G64d G54.2
GA9 G69 GBB.S ns>_
S 87180880000
MDI  #www whw -Hnml |14=m=82| I

< |HBS|:I_U rReLaTI|[ AL | | HO.SRH| ON:1 |OFF:8 |+IHPUT |INPUT |
TE VE
—

2 Press “PROG” function key and select “FOLDER”
(Fig 2)

Fig 2

[PROGRAM FOLDER 0109001 NB1OBDo

FOREGROUND FOLDER |»/CNC_HMEMAUSER/PATH1-WIN~
BACKGROUND FOLDER |/~CHC_MEHM-USER-PATH1-WIN~

FREE PAGE 479 [KBYTE] FREE FILES 379
SUSERAPATHL-WIHN- >

USED PAGE | S8LKBYTE] USED FILES 32

DEVICE : CHC_HEH € CURRENT FOLDER:

RETURH TO UPPER FOLDER {FOLDER> A
DBa114 1L[KBYTE] 2828-82-17 17:88:18
04553 1[KBYTE] 2828-82-17 17:24:56
01888 1[KBYTE] 2828-82-18 13:58:52
o 01881 1[KBYTE] 2828-02-26 12:16:48
01882 1[KBYTE] 2820-02-18 14:81:24

-

A>_
S mammam
EDIT ##%% #%% =|u|c=|x| I]_d 29: B"?I

1 i ol

192

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.7.91




3 Select “OPRT” and select “DEVICECHANGE".

(Fig 3)
Fig 3 |PROGRAM FOLDER
FOREGROUND FOLDER {~CHC_MEM-USER-PATH1-WIN~
BACKGROUND FOLDER {/~CHC_MEM-USER-PATH1-WIN~
USED PAGE S8IKBYTE] USED FILES 32
FREE PAGE A79[KBYTE] FREE FILES 379
IDEVICE : CHC_HMEM ¢ CURREHT FOLDER: ~USEE/PATH1-WIH~ 2
RETURN TO UPPER FOLDER <FOLDER> A
08114 1[KBYTE] 2828-82-17 17:88: 18
04553 1[KBYTE] 2828-82-17 17:24:56
01888 1[KBYTE] 28268-82-18 13:58:52
d 01881 1[KBYTE] 282686-82-26 12:16:48
01882 1[KBYTE] 2828-82-18 14:81: 24
7
A>_
S 8ToB00BD0a
EDIT #=##% ®%* Ic*:tl Im:m:zil I
< | DEVICE |PROGRH MAIH DETAIL CREATE |CREATE | DELETE |RENAME | TREE |+
CHAHGE | SEARCH PROGRH | ON PROGREH | FOLDER LIST

4 Select “MEMORY CARD”. All files in memory card will
be displayed. (Fig 4)

Fig 4

|PROGRAM FOLDER O 1 @ @ 1 N @ :I_ @@B

FOREGROUND FOLDER r/CHC_I‘EHA.ISER/PﬂTHUHI N~

BACKGROUND FOLDER {~CHC_MEH-USER-PATH1-WIN~

USED PAGE S8ILKBYTE] USED FILES 32
d79[KBYTE] FREE FILES 379

FREE PAGE

DEVICE : CHC_MEM ¢ CURRENT FOLDER: ~USER/PATHL WIN/ »
RETURN TO UPPER FOLDER <FOLDER> N
00114 1[KBYTE]l 20828,82-17 17:08:18
04553 1[KBYTE] 2020-82-17 17:24:56
01688 1[KBYTE] 2020-82-18 13:58:52

o 01681 1[KBYTE] 2820-82-26 12:16:48
01882 1[KBYTE] 28260-82-18 14:81:24

[
A>_
s 8706880000
EDIT #+++ »++ ++x| [14:28:21] |
< [[pEVICE [PROGRM MAIN |DETAIL| [CREATE|CREATE|DELETE|RENAME| TREE |+
CHANGE | SEARCH PROGRH | OH PROGREH | FOLDER LIST
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5 Set “REMOTE mode” and move the cursor to target
program and select “DNC SET”. Then press cycle
start to run the program through memory card.

6 DNC operation file name will be displayed on top of
the screen (DNC OPE FILE) and also “D” is displayed
in front of file name. (Fig 5)

Fig 5
HEHORY CARD
01001 N©1B0O
DHC OPE FILE jpeeis
REGISTERED PROGRAM | 27
Be81 1P2AT 129[KB] 2819-,11,27 18:45:88 A
8882 1P2AT. TXT 3?76[KB]1 2018-11-27 16:41:688
8083 ALL-PROG. TXT 32I[KB] 2828-82-17 17:07:080
8884 BRKS 129I[KB]1 2819-11-27 18:47:88
8885 CHC-PARA. TXT 399[KB]1 2819-87-25 17:08:0608
8086 FANUCPRG. BIN 524,540[KB] 2819-/88-12 18:24:80
8887 08601 1[KB] 2813-82-26 208:15:88
2888 08802 1[KB1 2818-12-21 18:59:688
8889 08083 1[KB] 2018-12-21 11:23:80 —
6816 08013 1[KB] 2813-/86-27 11:56:88
D BA811 086818 6LKB1 20819-89-18 17:36:80
8812 08869 1[KB] 2819-86-27 11:56:88
8813 08198 1[KB] 2818-12-21 11:23:88
8814 08283 1[KB]1 20818-12-21 11:23:88
8815 08218 1[KB]1 2818-12-21 11:23:808
A>_
5 07100080000
RHT  www ook ***I |14:35:58| I
< ||DEVICE| DNC DNC DETAIL F SEH |F F DELETE |REFRES l'_|
CHANGE | SET CLEAR OH INPUT |OUTPUT H

TASK 4: Procedure to execute the program in the memory card by sub program call (M198)

1

The subprogram call function is provided to call and
execute subprogram files stored in an external input /
output devices like USB drives (Pen drives), memory
cards during memory operation.

When the following block in a program in CNC memory is
executed, a sub program file in the memory card is called

Insert the memory card to CNC machine.

2 Press “OFS/SET” function key and select “SETTING”.
Set I/O CHANNEL as 4 for memory card. (Fig 1)

Fig 1
roTieL 21 TN 00000 NO1BBO
RELAT IVE ABSOLUTE F B
X 0. 608 X 0. Bea MM MIN
Y 0. 6ee Y 0. bee PARTS COUNT 1819
z 6. bes z 6. bes RUH TIME 2H16MA3S
CYCLE TIME 84 B4 Bs
HMACHINE DISTANCE TO
X 0. 688 X 0. BO8 PARAHETER WRITE=[p €8: DISABLE 1:ENABLE}
¥ 0. Bea ¥ 0. Bea TU CHECK =g ¢B:0FF 1:0M)
z 0. 088 Z 0. Bea OUTPUT CODE =jp<@:EIA  1:1S0)>
INPUT UNIT =|p ¢B: MM 1: INCH>
I/0 CHANNEL =["a €B-35: CHANNEL HO. >
HMODAL SERUENCE NO. =B <B:0FF 1:0M}
GBB G8B G15S F H PROGRAM FORMAT =g {@:ND CHV 1:F15>
G1? gg gg- 1: SEQUENCE STOP = @ (PROGRAM HO. >
52259“ S B SEQUENCE STOP = 8 (SEAUENCE NO.
694 G9? G13.1S _ . _ X
e e | CONTRAST € + =[ ON:1 1 - =[OFF:8 1>
648 G64 G54.2
649 G69 G8O.5 e
5 amamam
T T ***l |14 ZBEZI
_| | Lnn" ALL | | ON:1 [OFF:@ +INPUT INPUT ‘_l
TE
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3 In CNC memory make a main program and in a block

. X : Fig 3
link the program number in @ memory card by calling 9 BROGRAMS INMEMORY mﬁ%\m II’NU.'II-"-E)I?E 5|>(<:TEERNAL
a sub program call using M code M198 and end the EXECUTION MODE
SUBPROGRAM using M99. This returns to the main N1 0125, FILE NUMBER
program. Example of a format is shown (Figs 2 &3) N2 /
N3 M198 P0003 0123 ;
Flg 2 OTHER THAN FS10/11 TAPE FORMAT N ‘\
NG
M198  POOOC - AMMA : FIRST CALLRETURN z
—=—— —— : SECOND CALL/RETURN g
FILE NUMBER FORAFILE —~——— : THIRD CALL/RETURN §
O

IN THE I/O DEVICE

NUMBER OF REPETITIONS .
Note: These procedures may change depending

on the control system in your CNC machine.
Kindly refer your machine manual or your
machine control supplier for any settings.

/O DEVICE CALL INSTRUCTION

CN20N1791H2

TASK 5: Exporting the CAM program from PC to CNC memory via LAN

Settings required in PC 2 Set PC IP address (example:192.168.0.25) and

subnet mask as 255.255.255.0
1 Prepare Ethernet cross cable and connect cable
between PC to embedded Ethernet Port. Install FTP 3 Open the “TYPSoft FTP server” software. (Fig 1)
server software in PC.

Fig 1

File Server Setup  Help |

| U zar Info

TvPSoft FTP Server Wersion 1.10
edrittenn by b e Bergeron - TTFSoft

[20:20: 28] - Server Started
[20:20:25] - FTF Port: 21
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4 Select ‘Setup’ and select ‘Users’. (Fig 2)

Fig 2

Il TYPSoft FTP Sen == =
File Server | Setup | Help

Main i Lze Users

TPSoft FTP < S

Wworitken by Mar IP Access

[20:20-25] - Se& Color Definiti

[20:20:25] -FT o e

Sound

Mo Users

5 Select“New User” and enter the new login name press
“OK”. (Fig 3)

Fig 3 ' e -

Lizt of Ugers Fazsword Diectony Acces
ANCHYINoUE | P

Root Directory

I Diable User Account

poadify |

Cancel |

Mew Uzer [ Delete
| Mewuse | I NoAcees

Copy Uzer I I Eename Files and Directories
Henarne Lzer I Directong
File fer bw'elcome Meszage I Cizate I Remove

r-—-E-LE-IE-tE«—LE-E-r-—wI I J I~ wirtual Link ™ Sub Directary nclude
LI File for Goodbwe Message
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6 Selectthe newly created user, then enter the password

and select the root directory. (e.g. here we selected
TEMP folder in C: drive as root directory) (Fig 4)

Fig 4 —
Ligt of ger: Pagsword
|Anoﬁﬁmom |1234
Aot Director

[T Disable Uzar Accaunt
I Wirlaal Direchany Showing
"L /Dimcton/ =

hdam, of Ulgar
pel ACCOURE

Ma. of simultansou:s weer
Pl oot per [P

Trne-0ut: [Min) [k ax: 800 i)
0=Mo Tirme Limt

Hew Llzer |
Copy U zer I
Henames Llzer |

i Wi

. MsO0Cache -

I+ |4 Perflogs

> .. Program Files

|, Program Files (x86) |

= L Programbata 4
! temp 1

\. TPSS=tup
, TYPSaft FTP Server
by Users |
4L Windows
N TPG -

 — | [ cancd

Fie for'welcome Meszage
Dielete Llses | I
LI Fie for Goodbye Meszage

Clas= | |

L|__ AT nE T_ fi-.l-hi.m-:-uylru-h e

» Select “C:\temp\” from directory access and select
the file operation download, upload, delete and
rename files and directories. (Fig 5)

Fig 5

Pazzwaord

|AmEmms |123d

Root Directony

—Directory Access

IC “temph

I Dizable Lser Account

™ Witual Directony Showing
" Direchony ™ =1

Max. af Lser

pET account

Max. of simatanecs wser
per account/per |P:

Time-Out [Min] [Max.: 600 min]
0 = No Time Limit

Mew e |
Copw User |
Fienams Ussr |

File: for ‘Welcome Message

[Coubempt
~dd

Files
v Download v Delete
[# Upload T Modccess

[¥ Rename Files and Directories

Drrectory

[T Creats [~ Remove

Delete Uses I
3

Save | File for Goodbye Mezzage

[~ Wirtual Link [~ Sub Directom nclude
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Click on “Save”, then close ‘FTP'. (Fig 6)

Fig 6

Lizt of Uesrs

Save l Fils for Goodbys Message

Fazsword Directon Access
|A.nnﬁrﬁnus |'|23d L hbemp,
Hoot Diecton
|Cvampt, j
[ Dizable User Account
I Virtual Directory Showing
T TR
Max of Liser I
Dl accoUnt: L
Maw of simultansous user I'_
par acoount/per 1F: £ I-I'_‘:\Ierm\ j
Tie-Out (Min] [Mas: SO0 min] T pdd_ | Mody | Delete |
0 = Mo T Lirit Files
Wi l [+ Download [ Daleta
¥ Upload I~ Mo Acce::
Copy User l ¥ Raname Filez and Diectones
Fenams User l [Dhirectony
o File far W elcome Meszage [T Cimats [~ Aemove
&' [ j ™ Winual Link [~ Sub Dirsctory Include

Cloze= I I

Folder sharing should be enabled for selected

folder (Here TEMP folder). (Fig 7)

Fig 7

| Temp Properties

General | Sharing | Securty | Previous Versions | Customize |

Network File and Folder Sharing

-
| Advanced Sharing |

Temp
{|  Shared

Metwork Path:
\AFILBLRLAP 111\ Temp

Advanced Sharing

Set custom pemissions, create multiplg
advanced shanng options.

| Advanced Sharng .. |

[V] Share this folder
Settings
Share name:
’Terrp ']
Limit the number of simultaneous users to: 20 e |
Comments:
[Pu'mmonr. J[ Caching ]
[ oc ][ cancel ][ apply
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Settings required in CNC .

* Press SYSTEM function key then set parameter
14885#1(EDE)=1 in PARAMETER menu.

* Press SYSTEM function key then press right arrow.
Select EMBED then select COMMON. Enter IP
Address for CNC (Ex: 192.168.0.1) and subnet mask .
(255.255.255.0).

Select FOCAS2 in EMBED menu. Set port number
TCP as 8193, Time out as 10. Ensure AVAILABLE
DEVICE is selected as EMBEDDED.

Select “FTPTRANS” in EMBED. Set PC IP address
in HOST NAME.

Set PORT NUMBER as 21. Set same UESR NAME
and PASSWORD set in FTP server software. (Fig 8)

Fig 8

ETHERNET S ETTING
e
CONNECT1
HOST NAME (IP ADDRESS)

TRHANS  SETTING [EMBEEDDEIL]

ODDDEH NODBDDED

182, 168, @. 25

PORT NUMEER
USER NAME

IFANUC
PASSWORD

EEEEE:
AVAILABLE DEVICE

|EMEEDDED

Ay T

MD I kokkok ®okk Kk ok @O:13:30 | |
(| _coMMON | Focas2 [FTPTRN RMTDAG | (OPRT) |+

* Press page down and enter /TEMP in login folder.
(Fig 9)

Fig 9

ETHERNET SETTING

ODADEH NOAADA

AVAILAEBLE DEVICE

FTP TREANS :SETTING [EMBEDDEI]
COMNME CT 1
LOGIN FOLDER
TEMP

[EMBEDDE D

Ay T

MDD T kokok ok oK K ok ***| |mm:15:m4|

| commoN [ Focas2 [FTPTRN RMTDAG][ (OPRT) |+
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* Press “OFS/SET” function key and select setting.
Set 9in I/0O channel for DNC operation in embedded
Ethernet. (Fig 10)

Fig 10

SETTING (HANDY) 0ARQ0 N@1lOQQ
PARAMETER WRITE=[@ (@:DISABLE 1:ENABLE)
TV CHECK =@ (@ :O0OFF 1:0N)

OUTPUT CODE =@ (@:ETIA 1:180)

INPUT UNIT =@ (@ : MM 1: INCH)

1/0 CHANNEL =9 (P—35: CHANNEL NO. )
SEQUENCE NGO, =@ (@:0FF 1:0N)

PROGRAM FORMAT =@ (@:NO CNV 1:F15)
SEQUENCE STOP = @ (PROGRAM NO. )
SEQUENCE STOP = @ (SEQUENCE NO. )

CONTRAST ( + =0 ON:1 ] - =[0OFF:@ 1)
A) _

3 DTORDEOODQ
MDI skkkk dokk dokk|  [17:05:30 |

JHND.SHHI ON:1 [OFF:® | +INPUT| INPUT LJ

Execute the program in DNC mode of CNC via PC

& Ethernet
* Press “PROG” function key and select “FOLDER”
(Fig 11)
Fig 1l PROGRAM FOLDER 02158 NOOOOD
F. G. FLD /CNC_MEM/USER/PATH1/
B. G. FLD /CNC_MEM-USER/PATH1./
USED PG 7TIKBYTE] USED FL 24
FREE PG 530 [KBYTE]l FREE FL Q87
CNC MEM { JUSER/PATHLS )
RETURN TO UPPER FOLDER 2|
1 1 [KBYTE]
000 1 1 [KBYTE]
05000 1 [KBYTE] _
0030 1 [KBYTE]
O0031 1 [KBYTE]
0010 1 [KBYTE] -
Al "
EDIT ®kkk sk *%x| [15:03:16 | |

[ PRGRM_[[FOLDER _ NEXT [ CHECK | (OPRT) [+

200 CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.7.91



+ Select “OPRT” and select “DEVICECHANGE”
(Fig 12)

OP0O® NODODOORI99

Fig 12
EMB ETH HOST LIST
M198 FLD |1 : /VMC3
DNC FILE |1 :

/VMC3/same f... facing. tap

DEVICE [EMBEDDED

HOSTI1
ETHER (

CON HOST |1

EMB

$in$. dat
cnc-para. txt

same for all

SVMC3 )
RETURN TO UPPER FOLDER

big blk chamfer. tap

pcO9-04-03-00-00-00-001_b0o1
facing.txt

REG NUM| T

<]

A)”©

MD I  kokokok skokxk ***[

S 2L 0%

|17:54:568 | |

{_I[ DEVICECHANGE I

1 DHC SET I H198 SET I DETAILDH Jj

» Select “‘EMBED ETHER” for embedded Ethernet port
(Fig 13).

Fig 13
FPROGRAM FOLDER

ODRRE NPARRABo0o

F. G. FLD ‘//CNC_MEM/USER/PATHl/

B. G. FLD //CNC_MEM/USER/PATH1.
USED PG 3B [KBYTE] USED FL 71
FREE PG 5@7 [KBYTEl] FREE FL 340
DEV I CE CNC_MEM ( JUSERAZPATH1/ )

RETURN TO UPPER FOL (FOLDER) ﬁ

oODoR1 1 [KBYTE]

ODRR2 1 [KBYTE]

OpRR3 1 [KBYTE]
@ OpoR4 1 [KBYTE]

OPPRS 1 [KBYTE]

ODPRE 1 [KBYTE] -
A"

s . 0%

MD T ok koK sk Kok K ***| |17:54:27| |
<_I[ CHC HMEM { MEM CARD ]i EMBETH } ]E }+_I

* Set REMOTE mode and select target program by
moving cursor then press “DNCSET”.

* Press CYCLE START to execute the program.
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Note: The above procedure is for FANUC
series. These procedure changes for different
controls of CNC machines. For making these
ethernet settings can refer machine manual
also can contact machine control builder for
the support.
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TASK 6: Exporting the CAM program from USB devices

1 Select MDI mode.
2 Press the OFFSET/SETTING button.

3 Change the I/O Channel to 17 and you should be
ready to go. (Fig 1)

Fig 1

PARAMETER WRITE=[@ (@:DISABLE

1:ENABLE)
TV CHECK =@ (@:0FF 1:0N)
PUNCH CODE =1 (@:E1A 1:1S0)
INPUT UNIT =1 (@: MM 1: INCH)
1/0 CHANNEL =17 (0—35:CHANNEL NO. )
SEQUENCE NO. =@ (@:O0FF 1:0N)
PROGRAM FORMAT =@ (0:NO CNV 1:F10/11)
SEQUENCE STOP =[ @ (PROGRAM NO. )
SEQUENCE STOP @ (SEQUENCE NO. )

s oL 0%
EDIT kkk okk kkx| |03:20:38 | |
_JOFFSET“SETTING WORK (OPRT) i“

Go to "edit" mode
Press "Folder"

Look near the bottom and you'll see "Device
Change" Press it

7 Then select "USB" from the choices.

8 You will now notice that the directory has changed
from the CNC internal memory to the USB drive.

9 Highlight the file you want to read into the memory
for Example O1234.NC

TASK 7: Program input through USB/Flash drive

Fanuc I series control

(Latest control have the facility to use USB/Flash drive)
1 Make sure that you are in edit mode.

2 Press MDI mode

3 Press offset and setting page on the soft key to collect
the setting page.

In setting page i/o channel set to use the USB channel.
Insert the USB stick then select the edit mode

Click on program - that display the program directory
screen

7 Click directory and operation then > (arrow key) then
notice it says devise USB

10 Setting a file number. Enter the number of the
desired file example: 1234 and then press soft key

11 Press "FSet"

12 Setting a program number in CNC Memory. Enter
the number of the desired program example: 5550.
Then Press soft key “OSET”

13 Press "EXEC"

14 The file will now be read into the CNC memory.

15 MAKE SURE you press "DEVICE CHANGE" again

and select "CNC" from the choices to go back to
the machine's internal memory.

8 Select USB memory and it automatically reads what's
on the card

9 Now by pressing @ down words arrow select the
program that you want to load it into your CNC control.

10 Click on the right arrow key until you see the file input
file/output file.

11 Click on input now.

Notice the program numbers, type the exact
name of the program on to the field and then
select a program number O1 and click on set
and then press execute and then it will load
that program under number one and can see
it's active at the top of the screen.
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TASK 7: Program transfer from USB/flash drive to CNC machine (Siemens control)

Soft key functions

Pressing this kev on PPU allows you to open the following

window Fig 1 | Iify

Fig 1
NC:AMPF1.MPF 1

==gof==

Renumber

1 Stores the NC programs for subsequent operations
2 Manages and transfers the manufacturer cycles

Reads in/out files via the USB drive and executes
part programs from the external storage media

4 This soft key is valid on the PPU160.2 only and

displays as follows

5 Reads in/out files via Ethernet interface and executes
part programs from a computer

Backs up manufacturer files
Backs up user files
Shows the recently accessed files

© 00 N O

Executes the selected file. No editing is allowed in
the execution process.

10 Creates new files or directions

11 Searches for files

12 Selects all files for the subsequent operations
13 Copies the selected files(s) to the clipboard

14 Pastes the selected files(s) from the clipboard to the
current directory

15 Restores the deleted file(s)
16 Opens the lower-level meant for more options
* Rename the part programs

» Cut the part programs

Note: Soft keys 2 and 6 are visible only with
the manufacturer password

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.7.91

Searching for programs
1 Select the

area %

2 Select he storage directory in which you wish to
perform the search NG

program management operating

Note: The following two folders are visible only
with the manufacturer password: — | oM
Eode = e

User " .
B oucle == Erﬁl':u W=
C files
4 usB —
3 Press this vertical soft key to open the search
window.
Search

4 Enter the complete name with extension of the
program file to be searched in the first input field in
the search window. To narrow your search, you can
enter the desired text in the second field

Use this key to choose whether to include subordinate
folders or observe upper/lower case.I:I

6 Press this soft key to start the search - v

Transferring from external (through USB interface)

Prerequisite: A USB memory stick (which includes the
part program to be transferred) is inserted in the front
USB interface of the PPU

Proceed as follows to transfer a part program from
external through the USB interface

1 Select the program management operating [IEI
FROGAAM
area MANAGER

2 Press this soft key to enter the USB ..P UsSB
directory

Select the program file you desire to transfer

Press this soft key to copy the file to the buffer memory
on the control system Capy

5 Enter the program directory NG

6 Press this soft key to past the copied file into the
program directory Pacte
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Capital Goods & Manufacturing Exercise 1.8.92
CNC Machining Technician - CNC Turning-Advanced

Identify the manufacturing process

Objectives: At the end of this exercise you shall be able to
¢ identify the manufacturing process.

PROCEDURE

TASK 1: Industrial visit

¢ Trainees visit the industries & know the manufacturing
process.

Trainer shall arrange industrial visit to know
the different manufacturing process.

TASK 2: Identification of manufacturing process

* Trainee will identify the various manufacturing process
and record in Table 1.

Table 1

SI.No Manufacturing process Name of the process Remarks
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e
.

o

* Get it checked by the trainer
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Capital Goods & Manufacturing

Exercise 1.8.93

CNC Machining Technician - CNC Turning-Advanced

Machining sequence for part program

Objectives: At the end of this exercise you shall be able to

¢ read the drawing
* identify the machining sequence.

PROCEDURE

Fig 1 2X45° (TYP)

@44

o

31

15

M16 X2

1X45° (TYP)

213.5
220

30

CN20N1893H1

e Study the drawing.

e Write the sequence of operations involved in the part.

e Trainer shall demonstrate the machining sequence

of the job.
¢ Ask the trainees to record it in Table 1.

e Get it verified by the trainer.
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Table 1

Sl. No.

Sequence of operation

Remarks




Capital Goods & Manufacturing
CNC Machining Technician - CNC Turning-Advanced

Exercise 1.8.94

Select the machine (CNC&VMC) to achieve designed shape

Objectives: At the end of this exercise you shall be able to
» study the drawing and list out the operations involved
» select the machine to perform operations.

TASK -1 2X45° (TYP)
R3
% ~
M16 X 2
1X45° (TYP)
Z
3 3| 2
Q 5 [
31 15 4 30
TASK -2
6 M12 X 1.5 TAPPED
HOLE ON @60 PCD 5
R10 M30 X 1.5 %A R I S
R10 2
L | |—al
/
‘\/
7—::
n n
S I _ = §
n n
SECTION AA
o~
o) QAL,,,J\,ﬁ,,,,LL,,,,,,, N 1 JPLI ©
ITe) ~— I Il 1 Il [T 1
-~ I 1 Il 1 Il I Il 1 (=)
L 1 | [ {/ I | N
Co—=F o= Co—=+ <o——
~~ ~ E
g
z
P
(8]
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PROCEDURE

TASK 1: Reading the drawing

* Read the drawing. ¢ Name the machine used to perform operations in
¢ Fill the sequence of operation simple to complex in Table 1.
the Table 1.
Table 1
Sl. No. Operation Machine
1
2
3
4
5
6
7
8
TASK 2: Name of the machines
¢ Read the drawing.  Name the machine used to perform operations in
¢ Fill the sequence of operation simple to complex in TableZs
the Table 2.
Table 2
SI. No. Operation Machine
1
2
3
4
5
6
7
8

e Get it verified by trainer.
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Capital Goods & Manufacturing Exercise 1.8.95
CNC Machining Technician - CNC Turning-Advanced

Identifying the CNC turning centre features and its components

Objectives: At the end of this exercise you shall be able to
¢ identify the parts of CNC lathe machine
* list out the functions of each part of the CNC lathe machine.

PROCEDURE

Fig 1

CN20N1895H1

e |dentify the parts of CNC lathe machine and its

function. Instructor to guide to identify CNC machine

parts and axis control.

e List out the name of the parts in the given table 1.

¢ Instructor will demonstrate the parts and its functions.
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Table 1

Sl. No.

Name of the parts

Function of the part

10

11

12

13

L]

Get it checked by the instructor.
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Capital Goods & Manufacturing Exercise 1.8.96
CNC Machining Technician - CNC Turning-Advanced

Select the cutting tools and tool holders for step turning

Objectives: At the end of this exercise you shall be able to
* select suitable insert for step turning operation for machining alloy steel
* select the corresponding tool holders for the operation.

PROCEDURE
Fig 1
A B ~
— — — ,B — — — —
(a) FACING (a) STEP TURNING é
Note: trainer shall provide required catalogue e Determine the machining condition.

and guide the trainee in selecting inserts and

its tool holders. * Select the clamping system.

* |dentify the operation from the drawing and select the Q) | GCie corresg@Riing fgolholder.

shape of the insert. * Record the specifications of inserts and tool holders
e Select insert material, insert specification and tool ingaid).
holder from the catalogue.
Table 1
SI. No. Operations Insert specification Tool holder specification Remarks
1 Facing
2 Step turning

Selection turning tool from tool catalogues

Objectives: At the end of this exercise you shall be able to
¢ select turning insert and its tool holder for particular operation.

First step » Locate first choose of insert geometry and grade by
» Define material and type of operation application.
» Define material according to ISO 'P', 'M' and 'K' and F-Finishing
identify the operation from the contents. M-Medium
Second step R-Rough

» Define application and machining conditions.
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Conditions

O - Good
O - Normal
@ - cifficut

Third step
Choose insert with recommended cutting data

Select the insert from the ordering page and note down
the speed, feed and depth of cut recommended.

Fourth step
Choose tool holder

Select the tool holder using the insert shape and size

Fig 1 TOLERANCES  INSERT THICKNESS
INTERNAL
C|IN|[M]| G 09103|08| - [PF
1 2 | 3| 4 5 | 6 | 7 8
\ AN \\\
\ \\ AN
\ \ ~
N
T INSERT SHAPE] . 5. INSERT SIZE - CUTTING EDGE LENGTH
N N
\ \ \\
\ ~
\, [2.INSERT CLEARANCEANGLE |~
\ \ AN
\ \ ~N
TOOLHOLDERS \ N N
EXTERNAL \ N >
P|lC|L N | R 16 (16 | H 09
B | 1 c| 2 |D E|F |G 5
T~ S~ i
C3 ~o RN |
A S~ Sel I
INTERNAL T~ S~ 1
S|25( T S|C]|L R 09
H| J ¢ B | 1 c| 2 [D 5
\ BAR DIAMETER L
COROMANT CAPTO S = SOLID STEEL BAR HOLDER STYLE
COUPLING SizE S = STEEL BAR WITH _
COOLANT SUPPLY 2
@
TURNING TOOLS z
CODE KEY FOR INSERTS AND TOOLHOLDERS =
o
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Capital Goods & Manufacturing

Exercise 1.8.97 & 98

CNC Machining Technician - CNC Turning-Advanced

Starting and referencing CNC machines

Objectives: At the end of this exercise you shall be able to
» start the machine with standard operating procedure.

PROCEDURE
Fig 1
( If POSITION 00071 NDO0010 \I | [ I P |
o [0 ]No[G[72[B:]9¢]
x 0.000 X[V [Zu[#7 576 5
M S, Tw|15]2" |3
FoHol=e|-+JO.] ]
- [ POS ][PROG ][g;f_ﬁﬁ{fs][ SHIFT ][ CAN ][ INPUT ]
[SYSTEM][MESSAGE][GgilﬂM H ALTER H INSERT][DELETE]
ABS AUM 00:31:07
. POS ) PAfGE J[ ] ﬁ [ ]
\ J PAGE | ) L -
Toooo o= U L+ )
f )
MODE SELECTION FEED RATE RAPID FEED RATE HANDLE/
OVER RIDE % OVER RIDE % OVER RIDE % STEP FEED
(N % o
e . 0 L " o
o Job o 60 o \110 o
oI O ZERO O O 0 O 120 001 O o
RTH 10 150
Rs232c | () SPNDLE () | Jos SToP  DELETE RN | onEcK
cw STOP /X*\ O O O
SRORG IO e
0 N
SRRSO B N [ SO S O
- 7 N B N 2 N R
S I N B N N S I N B N
X-
S
» Wearappropriate PPE (safety glass, gloves and steel- » Checktherecommended hydraulic oillevel of hydraulic
toe boots if required). pump oil reservoir.
» Ensure the area around the machine is clean and free * Inspect the tool turret or tool post for correct tool
of debris or obstruction. placement.
» Confirm that the machine is connected to the correct » Switch ON the voltage stabilizer check the voltage
power source. values.
* Check for any signs of damage, leaks or loose » Switch ON the isolation switch.
components. * Press "NC ON" push button.
* Ensure the coolant reservoir is filled to the .

recommended level.

» Verify that the lubrication system is functioning and
has adequate oil.
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Wait for the screen to indicate module setting status.
Display of software configuration.
Release "EMG" switch.



*  Now press 'CONTROL ON or MACHINE ON". * Press 'jog' mode switch.
+ The machine will be in 'MDI' mode by default. + Press X-or X+.

+ Press 'Reset' button for refreshing. * PressZ-orZ+.
» Screen showing X0.000 20.000.

JOG incremental and MDI mode operation

Objectives: At the end of this exercise you shall be able to
* operate in JOG mode and operate in (manual puls generator)
* operate in manual data input mode.

MDI MODE operation

+ Pictorial representation of JOG mode operation is  Pictorial representation ofincremental mode operation
shown in Fig 1. is shown in Fig 2.
Fig 1

JOG MODE OPERATION

POSITION THE 'X' AXIS 'X'= 100.856

/\/\/\ PRESS JOG MODE POSITION THE 'Z' AXIS 'Z'= 150.369

X SELECT 'X'AXIS

TO MOVE THE TOOL DOWN, PRESS "-"
+ - TO MOVE THE TOOL UPWARDS, PRESS "+"
STOP PRESSING WHEN X = NEAR BY 100mm.

SET THE FEED CONTROL KNOB AT 30% TO 50%
TAKE CARE TOOL SHOULD NOT TOUCH THE JOB OR MACHINE PART
FOR POSITIONING IN 'Z' AXIS SELECT 'Z' AXIS.

CN20N1897J1

Fig 2
INCREMENTAL OPERATION
o—
| X1 | X10 | X100 | X1000 | X10000 | SELECT REQUIRED VALUES IN MICRONS,
EX: X100 = 100
T 7 TN - MOVEMENT IN PLUS DIRECTION
HAND WHEEL ~___~“ . MOVEMENT IN MINUS DIRECTION
v
> KEEP ON ROTATING HAND WHEEL TILL THE READING IN X' = 100.800 o
> SELECT X10 ROTATE HAND WHEEL TILL THE READING SHOWS X' = 100.85 §
> SELECT X1 ROTATE HAND WHEEL TILL THE READING SHOWS 'X' = 100.856 =
> SELCET 'Z' AXIS SIMILARLY POSITION 'Z' = 150.369 §
(S}
« Set mode switch to MDI selection * The axis X will move 100mm in (+) direction from the
+ Selectprogramsoftkey the new empty screen appears. previous tool position.
+ Enter GO G91 X 100.0. Then press insert button. * Repeat the step and give X-100.0 then
- Press the cycle start button * The axis X will move 100mm in (-) direction.

* Now the tool will reach the programmed position.
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Capital Goods & Manufacturing
CNC Machining Technician - CNC Turning-Advanced

Exercise 1.8.99

Referencing of tool holder/turret

Objectives: At the end of this exercise you shall be able to

L]

L]

measure the tool offset values in X and Z axis
measure the work offset values in X and Z axis.

PROCEDURE

TASK 1: Tool offset measurement (Fig 1) in Fanuc control

1

N

N o o b~ W

X axis tool offset method

Reference tool is TO1 and offset is zero in X and Z
axis.

Clamp job in chuck.

Select MDI mode. Press in MDI prog-screen.
Enter tool number: T0200 (Turning tool).
Press insert button, Press cycle start button.

Tool cutting edge position with spindle ON CW or
CCW in MDI mode.

Enter MO3 SI500 Press reset button, Press cycle start
button.

To select jog mode or MPG mode to move x and z
axis.

10 Touch the job in x axis just clean OD turning to ensure

no disturbance in x axis. (Fig 1)

Fig 1

CN20N1899H1

TOOL OFFSET METHOD

OFFSET / GEOMETRY OBPD2 NEB20®
LNO. X z R B
1. 638 9. 342 2. 8203
@ 280 0. 300 2 9000
4. 073 -0. 029 @ 4803
@, 900 D 000 @ 9000
6,133 -7. 7189 @ 9000
e 200 0. 000 @ 920
@ 200 0. 00D B eeop
@

1
1

1
1
1

1 Measure the outside diameter.

2 Using cursor in geometry screen select Tool No.2
X axis select.

3 Enter job diameter
4 Press measure button in softkey

5 Now tool cutting edge in job centre is OK.

16 Tool offset in X axis is saved
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Z axis offset method
» Spindle ON rotate the job.

» Selectjog mode or MPG mode to move axis. Manually
turning job facing position no disturbance Z axis.

(Fig 2).

Fig 2

‘<7z

Z AXIS OFFSET METHOD

CN20N1899H2

» Select offset button press in geometry mode.
* Use cursor select tool no 2 and z axis.

* Enter Z0.

» Enter Z0 press Measure in softkey

* Now z axis tool offset OK.

« Tool offset is Z axis is saved




Second tool offset
» Select MDI mode Press MDI Prog Screen.

« Enter tool no (Threading tool) TO300 Press Reset
button Press Cycle start.

+ Select jog mode or MPG mode then move axis.

» Same procedure MPG mode incremental touch job
in x axis with piece of paper Do not disturb X axis

(Fig 3).

Fig 3

Z AXIS OFFSET METHOD

CN20N1899H3

» Select offset button press in geometry mode.
» Use cursor to select tool no 3 and x axis.

» Enter constant same dia.

* Press measure button in softkey

Threading tool offset measurement

» Z axis offset

+ Select MPG mode in incremental variation. To move
axis z position.

» To check by inserting a piece of paper between tool
and the job ensuring that there is no disturbance in Z
axis (Fig 4).

Fig 4

MA20N23151J4

Z AXIS OFFSET METHOD

» Select offset button in geometry mode.

» To use cursor, select tool no 3 and z axis.

TASK 2: Measurement of work offset (Fig 1)

1 Ensure the work secured firmly in chuck

2 Index the tool in MDI mode with tool offset cancel and
set tool offset X0,Z0, and tool type

3 Switch 'ON' spindle

Enter Z0.
Ex: Z0 Press Measure in softkey

Now second tool z axis offset saved.

Internal drilling tool x axis offset method

Fix the turned job in chuck

Select MDI mode press enter tool no T0400 and cycle
start.

Select jog or MPG mode to move axis on the job of
top side.

Check with piece of paper whether contact of dowel
pin with the job is proper. (Fig 5)

Fig 5 TURRET

GEOMENTRY

CHUCK
i DOWEL PIN@10

o

)

DIAMETER OF JOB + DIAMETER OF DOWEL PIN = TOTAL DIA
INTERNAL DRILLING TOOL X AXIS OFFSET METHOD

CN20N1899H5

Select offset screen in geomentry mode.

Use cursor to select x mode and tool number.

Enter dia.

Ex: Job dia + Dowel pin dia = Total dia 30 + 10 = 40
Enter dia x40 Press Measure button in softkey

Drill cutting point in job centre point.

Then fix the drill.

Touch the job face a piece of paper whether contact
of drill with the job in proper.

Enter Z0 Press Measure in softkey

Drilling tool off set is saved

Tools nose radius shall get automatically
added in the tool offset. But in programming,
TNC is considered through G codes.

Carry out slight facing of the job

After the finish cut move the tool back in X direction
only

Now switch off spindle
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Fig 1 @
CHUCK

WORK 7/

o

CN20N1899U1

7 Go to Tool off set mode

8 Press GEOM softkey and position the cursor using
cursor movement button and select the offset number
G54

9 Enter the Z-axis valveZ0.0

10 Press softkey

11 Now rotate the spindle in appropriate direction and
machine the outside diameter ('OD")

12 Do not disturb X-axis
13 Take tool away in Z-direction only
14 Stop the spindle

15 Measure the outer diameter of the job using
micrometer

16 Go to OFFSET softkey
17 Press GEOM softkey

18 Position the cursor to the required work offset number
and enter the measured value. (eg: X32.62)

19 Press softkey

Note: The tool used for measuring work off
set the tool offset is zero in X and Z direction.
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Capital Goods & Manufacturing Exercise 1.8.100
CNC Machining Technician - CNC Turning-Advanced

Identify the axes of machine '+' & '-' travel of axes & travel range of tool holder
turret

Objectives: At the end of this exercise you shall be able to
* identify the axes of machine

* identify the '+' & '-' of axes

* identify the travel range of the tool holder turret.

PROCEDURE

TASK 1: Axes of machine

. Table 1
Fig 1
SI. N.o | Name of the axis | Travelled direction
1
2
3
5 4
Trainer shall demonstrate the axis and movements, travel
range. Ask the trainees to record in Table 1, 2 & 3.
TASK 2: Travel of axes '+' & '-'
Table 2
Sl. No. Activity Button selection
1 To move the z axis toward & spindle
2 To move the z axis toward & tailstock
3 To move the x axis toward & job centre
4 To move the x axis toward & home position
5 Position of mode selection
TASK 3: Measure the travel range of axes
Table 3
Sl. No. Activity Button selection
1 'z' axis is moved from home position to machine zero position
2 X" axis is moved from home position to spindle center

* Get it verified by the trainer.
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Capital Goods & Manufacturing Exercise 1.8.101
CNC Machining Technician - CNC Turning-Advanced

Run the program in single block set up by adjusting speed, feed and depth of
cut

Objectives: At the end of this exercise you shall be able to
e prepare CNC program forgiven drawing on machine
e run the program in single block and adjusting speed, feed.

B & ¢
50 50
Job Sequence
* Prepare the part program for given job. * Press the program button.
» Check the program in simulator * Press the program number eg. '0'1234.
» Start the machine * Press the program edit button.
* Press the edit mode. * Enter the simulated part program.
* Press the directory button on function buttons.
1 @55 x 106mm - MS ROD
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE % TIME :
SINGLE BLOCK SET UP BY ADJUSTING
= @ SPEED,FEED & DEPTH OF CUT
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TASK 1: Program preparing

01234 G01X42.5F0.2;
TO000 G01 Z-49.5 F0.2;

G91 G28 XO0; GO01 X43.0;

G91 G28 Z0; G00 21.0;
TO0101; GO01 X41.0 F0.2
M04 S1500; G01 Z-49.5F0.2

G90 GO0 x 51.0 Z5; G01 X 41.5
G01 Z0 FO0.2; G00 Z1.0;

G01 X-1 F0.2; (facing at 0.5mm stock)
G00 Z5;

GO01 X40.0 F0.2
G01 Z-50.0 F0.2

GO0 X 49.0; G01 X50.0
G01 Z-49.5F0.2 G00 z5
G01 X50; G91 G25 X0
G00 Z1.0 G28 Z0;
GO01 X45 F0.2 MO5;
G01 Z-49.5 F0.2 M30;
GO01 X46.5; After completion of program writing save the program
G00 21.0;
TASK 2: Hold the job in chuck
1 Setthe suitable tool, for operation in turret tool holder 9 Set the feed over ride at 0%
2 Make the work offset and enter measurements in work 10 Press the cycle start button

offset option. 11 The program run by block by block (single block)

12 When spindle is ON. Set the spindle speed 100%.

13 Increase the feed override gradually 0-30%

3 make a tool offset and enter measurement in tool
offset option.

4 Go to the directory and call the program number
01234 14 Press the cycle ON button the execution of the

Press the single block button program is stopped the current block is executed.

Set the rapid speed at 0-25%.

Select the auto cycle mode.

15 Press cycle start button to executive next block.

16 Similarly continued until the end of program that is
M30.

0 N O O

Set the speed over ride at 50%
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Capital Goods & Manufacturing Exercise 1.8.102

CNC Machining Technician - CNC Turning-Advanced

Inspect the operating parameter defined in machining control plan

Objectives: At the end of this exercise you shall be able to
¢ understand the part drawing
* select the cutting parameter for the operation.

PROCEDURE
Fig 1
I
- I
. s A n I 2
5 - - Y & - - g =
° v B p g
T '
'

25

i
|

40

i
|

50

CN20N18102H1

» Trainer shall demonstrate the operating parameters Ask Trainees to fill the table 1.

for the drawing given.

Table 1

SI.No Operation Cutting speed Feed Depth of cut RPM

Remarks

» Get it verified by the trainer.
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Capital Goods & Manufacturing

Exercise 1.8.103

CNC Machining Technician - CNC Turning-Advanced

Run the program in auto mode in single block

Objectives: At the end of this exercise you shall be able to

* load the program to run in auto mode operation

» check the program using single block mode in auto.

Job Sequence

* Load the program to run in auto mode operation
* Keep the feed rate and rapid knobs to zero position
* Press cycle start

* Open the rapid switch to 30%

Skill Sequence

* Press cycle start button, the execution of the program
is stopped after the current block is executed.

* Press cycle start button to execute next block.

» Similarly continued until the end of program that is
M30;

Running program in auto mode/memory operation

Objectives: This shall help you to
* load the program to run in auto mode
» execute the program in auto mode.

Memory operation

Programs are registered inmemory inadvance. Whenone
of these programs is selected and the cycle start switch
on the machine operator's panel is pressed, automatic
operation starts, and the cycle start LED goes on.

Steps in memory operation
Press the MEMORY mode selection switch.

Select a program from the registered programs. To do
this, follow the steps below.

Press to display the program screen.

Press address @

Enter a program number using the numeric keys.
Press the [O SRH] softkey.

Press the cycle start switch on the machine operator's
panel. Automatic operation starts, and the cycle start LED
goes on. When automatic operation terminates, the cycle
start LED goes off.

To stop or cancel memory operation midway through,
follow the steps below.

Stopping memory operation

Press the feed hold switch on the machine operator's
panel. The feed hold LED goes on and the cycle start
LED goes off. The machine responds as follows.

When the machine was moving, feed operation
decelerates and stops.

When dwell was being performed, dwell is stopped.

When M, S, or T was being executed, the operation is
stopped after M, S or T is finished.

When the cycle start switch on the machine operator's
panel is pressed while the feed hold LED is on, machine
operation restarts.

Terminating memory operation

Press the key on the MDI panel.

Automatic operation is terminated and the reset state is
entered.

When a reset is applied during movement, movement
decelerated the stops.
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Capital Goods & Manufacturing Exercise 1.8.104
CNC Machining Technician - CNC Turning-Advanced

Identify the wear out cutting tools & replace the cutting tool

Objectives: At the end of this exercise you shall be able to
¢ identify the wear out cutting tools
* replace the cutting tool.

PROCEDURE
TASK 1: Identify the wear out cutting tool

1 Visually inspect the tool. 3 Any colour change at the cutting edge.

2 Verify any chip off / broken at the cutting edge. Note: Verify with trainer and replace the tool

TASK 2: Replace the cutting tool

1 Replace the insert. (Fig 1) Fig 1
2 Clean the insert and tool holder.

3 Check the condition of the insert and shim.
4

If damaged remove the insert from the tool holder with
proper allen key.

5 Check the shim for damage. If it is damaged replace INSERT
or index to next corner.

6 Clean the seat of insert and shim.
7 Place the shim in proper location.

Place the insert with sharp cutting edge or new one
against the supporting points.

CN20N18104H1

9 Clamp the insert with proper allenkey.

Note: Pay full attention while removing or
tightening - otherwise you may damage the
screw.
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Capital Goods & Manufacturing Exercise 1.8.105
CNC Machining Technician - CNC Turning-Advanced

Tool wear offset

Objectives: At the end of this exercise you shall be able to
* determine the amount of wear in x and z direction
 input/change the wear offset values in x and z axes.

PROCEDURE

Determine the wear offset * Press parameter. The screen will display as in Fig 2.
will display the tool list.

Adjusting the tool wear offset is necessary

because, as the cutting tool wear, the Fig 2

dimension they are machining may increase or SIEMENS iiiezl 1 O] =)
decrease. The tool wear offset process allows Tool it

you to change the position of the cutting tool oo, Toe  Tomame ST D LowthX Loogth2 s [@] [,

1 ROUGHING_T88 A 55.806 39.068  6.868 |+ 95.6 88 12.8

compensate for the tool wear. DRILL 32
A FNISHING_T35 A

2
3
. . . 4 ROUGHING_T88 |
e Al 'X" setting will normally have diameter value and : % PLUNGE_CUTTER 3 A
T
8

— . . . PLUNGE_CUTTER_3 |
Z' axis setting will be length.

0.660| 185.008 32.600

124.660) 57.000  0.460 |+ 93.8/35 128
-0.666 122.688) 0.868|+ 95.8/86 10.8 -

D
1
1
1
1
1 85.680) 44.000  0.260 3.600 8.8
1 -12.680| 135.000  0.160 3.000 4.0|=
3 FINISHING_T35 | 1
3 THREADING_1.5 1
1
1
1
1
1

—12.660) 122.008  6.468 |+ 93.8/35 8.8
106.660 0.000  0.650 6.0

. . . 9 |B= cuTTER_8 0.860| 38.008  8.008| 3
» Ifthe machined diameter is larger than the programed 1 | s DRILL5 e.0e iseee  5pee| | 1188 | |
dimension, the wear offset is in minus direction and Ly aeaso 7200 stsoles oa8lssl00 =
: 13 | ™ PLUNGE_CUTTER_3P 86.600| 54.008 0.160| | 3.088| | 5.
vice versa. H I
. . Ja — — selection
* Measure the size of the work and compare with the ' < | _ L
programed values. Tool number is 3 : > i
00 Tool Maga— Work User Setting
. g 4 5 > >
Example programed value in x 30.00 - Sl A e | 2 e | 22| e
z15.00 * Press tool wear key and it leads to wear offset screen
+ The measured value is diameter 30.05 as shown in Fig 3.
* The measured value in length 15.04 Fig 3
» The difference in diameter is 0.05 SIEMENS e =
+ The different in length is 0.04 loc. e, Touame 51 e ALt g T g B
* Since the both the values are positive P om bt s [al4 oo ewel uees -
3 | A7 FINISHING_T35 A 1,1/ 6.088  ©6.000 0.6680 Seardl‘
*  Enter this values x -0.05 and Z-0.04 5 | T PLNGE GITIER 34 | 1| 1 asse 0000 00
6 % PLUNGE_CUTTER_3 | 11 0.808 8.008| 6.008 =| Detals
i i i i 7 FINISHING_T35 | 1,1/ 6.088  ©6.000 0.6680
Changing the wear offset value in system in siemens L i T T T
control b i1 awe oo 0o .
. . . . . 1 [ BH'W(;N_TOOL_E 11 H:HHH H:HHH H:HHH
* Press machine key the screen will display as in Fig 1 12 |y FMISHING T35 R | 1| 1 0800 0.060 0060
13 | =l |PLUNGE_CUTTER_3P | 1 1 0.808 8.008| 06.088
14 Magazi
. e selection
Fig 1 1
iTl L
SIEMENS R - s :
ﬂa:fme, - /\Uait: No spindle enable SP1 s G L =0l | iy
Machine Position [mm] Dist-to-go | TFS =
-MX1  500.000 -418.30@ T RouHiG TwA @ feme i
e ;"‘ rop TRau L% + Position the curser at tool number 3 and input the
rsP3 8008 B8 - i D determined values in x as negative, and z as negative
~a I
BT Master 580 95% — (X -0.005,2—0.04)
NC/WKS/EX156/EX156

>

N4 5580 rMe3f
N5 GBB G42 X55 287

The system will automatically add or subtract the from
e ce1 0. 20 P11 existing wear offset values. It is zero values then x -0.05
N8 GBO X42 257 and z-0.04 will be active.

N9 GB1 X42 2-64Y
@ || oA N

Program Diag—
manager nostics Setup

Parameter | Program
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Fanuc control

The word offset with two adjectives
1 OFFSET -GEOMETRY
2 OFFSET-WEAR

« Geometry offset is the tool offset matches with
turret station number.

To enter the tool offset/geometry

Press function key.

Press chapter selection softkey [OFFSET] or press
several times until the tool compensation screen is
displayed.

Pressing softkey [GEOM)] displays tool geometry
compensation values. (Fig 4)

Fig4 -
OFFSET/WEAR 00001 NOO00O
NO. X z R T
W 001 1.000 0.000 0
W 002 1.486 -49.561 0.000 0
W 003 1.486 -49 561 0.000 0
W 004 1.486 0.000 0.000 0
W 005 1.486 -49.561 0.000 0
W 006 1.486 -49 561 0.000 0
W 007 1.486 -49 561 0.000 0
W 008 1.486 -49 561 0.000 0
ACTUAL POSITION (RELATIVE)
U 101.000 W 202.094
>
MDD e s e 16:05:59
[WEAR] [ GEOM] [ WORK] [ 11QPRT]

/

CN20N18105H4

WITH TOOL GEOMETRY OFFSET
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Place the cursor at the required number example tool
number 7 means G007.

Enter the determined wear value and input the value
for X and Z.

For wear input

Pressing softkey [WEAR] displays tool wear

compensation values. (Fig 5)

Fig 5 Ve
OFFSET/GEOMETRY 00001 NOOOOO

NO. X z R T
G 001 0.000 1.000 0.000 0
G 002 1.486 -49.561 0.000 0
G 003 1.486 -49.561 0.000 0
G 004 1.486 0.000 0.000 0
G 005 1.486 -49.561 0.000 0
G 006 1.486 -49.561 0.000 0
G 007 1.486 -49.561 0.000 0
G 008 1.486 -49.561 0.000 0

ACTUAL POSITION (RELATIVE)

U 101.000 W 202.094
>
MDD #*#% e sk 16:05:59
w
[WEAR] [ GEOM] [ WORK] [ 1[QPRT] 5
J &
£
WITH TOOL WEAR OFFSET s
o

Move the cursor to the compensation value to be
set or changed using page keys and cursor keys, or
enter the compensation number and press softkey
[NO.SRH].

To set a compensation value, enter a value and press
softkey [INPUT].

To change the compensation value, enter a value to
add to the current value (a negative value to reduce
the current value) and press softkey [INPUT]. or, enter
a new value and press softkey [INPUT].

TIP is the number of the virtual tool tip (see
programming).

TIP may be specified on the geometry compensation
screen or on the wear compensation screen.
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Capital Goods & Manufacturing Exercise 1.8.106
CNC Machining Technician - CNC Turning-Advanced

Create a program using subroutine codes

Objectives: At the end of this exercise you shall be able to
* prepare the CNC program for the given sub drawing
* link the program using sub routine technique

* verify the program by simulator.

/]
g+ 18
%
30 30
100
Job Sequence
*  Write the CNC program. » Transfer the program to the machine.

» Enter the CNC program in CNC simulator using Take the tool offset.

edit mode. * Run the main program and subprogram

* Verify the program in simulator.

Check dimensions and remove the job.

1 260 x 105mm - FE310

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 TOLERANCE * TIME :

PROGRAM USING SUBROUTINE CODE

E @ CODE NO. CN20N18106E1
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Program using subroutine code
00010; (MAIN PRORAM)
T0101;(FACING & OD TURNING)
G97M03S1200;
G0X62.020.0 M08;
G01X-0.5F0.1;

G0z2.0;

G0X62.0

G0X60.0;
G01Z-100.0F0.15;
G0X62.0 21.0;

G0X58.0;

G01Z-100.0 F0.15;
G0X62.0 21.0

G0X100.0;

G28 U0.0 WO.0;

MO5;

T0202; (CENTER DRILL)
G97S1000 MO3;

G0X0.0 22.0
G012-8.0F0.1;

G01Z25.0;

G0X100.0;

G28 U0.0 WO0.0;

T0303; (DRILL 28 mm)
G97S800M03;
G0X0.022.0;

G01Z0.0 FO.1;

M98 P1244 L10; (SUBPROGRAM CALL)

G0Z5.0;

X100.0;

G28 U0.0 WO.0;
MO5;

T0404; (BORING)
G97 S1100 MO3;
G0Z3.0;

X30.0;
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G01 Z-100 F0.1;
G0X29.0;

Z5.0;

X100.0;

G28 U0.0 W0.0;
MO5;

T0505; (GROOVING)
G97 S1000 MO3;
G0z5.0;

X29.0;

Z-30.0;

M98 P1234 L4; (SUBPROGRAM CALL)

G01 Z-60.0;

M98 P1234 L4; (SUBPROGRAM CALL)

G0X29.0;

Z5.0;
G0X100.0;

G28 U0.0 WO0.0;
MO05;

MO09;

M30;

001244 (SUB PROGRAM DRILL)
G01 W-10.0 FO.1;

GO W10.0;

G01 W-10.0F0.5;

M99;

SUBPROGRAM
01234; (GROOVING)
G01 U 1.0F 0.08;
G01X30.0;

G01 U2.0;

G01X30.;

G01U2.5;

G01X29.0;

M99;



Capital Goods & Manufacturing Exercise 1.8.107

CNC Machining Technician - CNC Turning-Advanced

Select & run sub program from the main program by controlling speed & feed

Objectives: At the end of this exercise you shall be able to
* select & execute a sub program
e control speed and feed in auto mode.

o e e e e I N N E N N =
< 5]
30 30 30 30

1 @42 x 150mm FE310

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE % TIME :

USE OF SUB PROGRAM
E @ CODE NO. CN20N18107E1
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Job Sequence

»  Write the CNC program for turning operation.

» Enter the CNC program in CNC simulator using edit
mode.

» Verify the program in simulator.

» Transfer the program to the machine.

Main program

¢ Take the offset.

* Runthe main program and subprogram by controlling

speed & feed
» Check the dimension and remove the job.

» Switch off the machine.

Code

Description

01212;

Program

N5 G21 G18 G90;

Metric units, XZ plane, absolute positioning

T0101;

Selection of tool

G97 M03 S1200;

Spindle ON with 1200 RPM, feed rate 0.2mm/rev

N10 GO0 X40 Z0;

Rapid traverse to X40, Z0(safe position)

N20 M98 P1234 L3;

Call subprogram O1234 for 3 repetitions

N30 GO1 W-30 F0.2

Linear interpolation to Z-30

N40 G28 U0 WO;

Return to machine home (X and Z offsets 0)

N50 MO5;

Spindle OFF

N60 M30;

Program end and rewind

Subprogram: (To be loaded separately in controller)

Code Description
01234; Subprogram number 01234
G01 U0 W-30; Linear interpolation to Z-30

G02 U0 W-10 R5;

Circular interpolation (clockwise) to Z-10, radius 5mm

N60 M99;

End of subroutine, return to main program
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Capital Goods & Manufacturing

CNC Machining Technician - CAM-Advanced

Exercise 1.9.108

Identify and select tooling as per machining material

Objectives: At the end of this exercise you shall be able to
* decide cutting tool material for various applications.

PROCEDURE

Write the suitable tool material for the job material
mentioned in the table 1.

Table 1

Sl. No. Job material Tool material

1 Low carbon steel

2 High carbon steel

3 Stainless steel

4 Grey cast iron

5 Brass & Bronze

6 Aluminium

7 Aluminium casting

8 Copper

9 Gun metal

10 Tool steel
Note : Trainer shall provide any tool catalogue
for the selection of cutting tool material in
accordance with ISO.
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Capital Goods & Manufacturing Exercise 1.9.109
CNC Machining Technician - CAM-Advanced

Step turning and facing

Objectives: At the end of this exercise you shall be able to

e prepare CNC programme for the given drawing

* enter the programme in CNC simulator using edit mode
* verify the programme by simulation on CNC simulator
* execute the program in auto mode.

35 35
01 @50x75MM - FE 310
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE # TIME :

FACING AND TURNING PROGRAM

«E» «@» CODE NO. CN20N18109E1
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Job Sequence

* Read the drawing * Open the mastercam software (Fig 1)

» Switch ON the computer

Fig 1

License number: 434735-R

License type: Software

User type: Reseller [NOT FOR RESALE]
Expiration date: 2/27/2025

Version: (27.0,7095.0) Update 4

© 1983-2024 CMC Software, LLC. All Rights Reserved.

F{unnin? command line commands...

S O0OWOSHOO
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* Press F (for wireframe setup. (Fig 2) » Draw 2D sketch as per drawing (Fig 3)
Fig 2
DEAE-@RE 90 Mastercam Design 2025 -
- Home  Wirefame  Sufaces  Solids  ModelPrep  Mesh  Drafting  Transform At Machine  View @ E00-
‘éﬁCut == X Non-Associative  [J[] () Arc Center Points ?2 7 a2 %7 Dynamic * g Check Sofid & @ .:'O
.ﬁ L @ - x Duplicates ¥ oo 11 Endpoints \ =~ A2 Angle” [ 2D Area™
Paste L R N % Hide/Unhide Analyze Analyze Analyze Analyz Run  NET-Saript Command
-Copy Image | mm - @ iy Entme& X Undelete Entity 3 1 Blank v Entity Distance™ Toolpath Deatiore” 7 hainv [T Statisties Add-Inv  Editor  Finder
Cipboard Attributes 5 Organize Delete Display 5 Analyze Add-Ins 5
Toolpaths
M T Ik Ty
AR vao$
Toolpaths | Solids Planes Levels Recent Functions Viewsheet-1

Fig 3
DRE-@RE 90:

CAUsers\P Mastercam 20 \T.rcarm - Mastercam Design 2025 - 8 X
- Home  Wirefame  Surfaces  Soids  ModelPrep  Mesh  Draftng  Transforn At Machine  View secers /@B @@ -
I' FHorizontal ;' Point 1 Perpendicular j={Tangent | | Horizontal [ Window )EI ? ﬁcﬂmm@ | oy Valdate AL D I% n—f ¥1
F Ed
" T Vel A Angular |5t Baseline = Vertical £ Align & (" Leader T7 Assodiative x5 W
Smart — Note  Hole Aign  Convert Multi-Edit Break
Dimension (S) Ciraular &, Parallel 1 Chained 3 Add To Existing ¢/ Parallel Table = Witness Line 2 Select Note ~Legacy Note nto Lines
Dimension 5 Ordinate Annotate Regenerate Modity
Toolpaths v Rgx
WA B EN-BEall7e
AxXA|vac$ ﬁ Bl 2‘ &
T)
- s
4 [ 15.152 mm
Toolpaths | Solids Planes Levels ~Recent Functions

\r;|\ ‘;‘ ‘;
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Select machine definition with lathe option. * Perform the stock setup (Fig 4&5)

Fig 4

DEB @ W 9 O 5 CUsersPrabakaran\Documents\My Mastercam 2025\Mastercam\Parts\Tmcam* - Mastercam Lathe

Lathe ) X

- Home  Wiefame  Sufaces  Soids  ModelPrep  Mesh  Drafting  Transform At Machine  View  Tuming  Miling  Routing Senas  |Q B O @ ~

| N M 7ESY ) BLE

I lachine Group Properties
= Machine Group Propertie X
Stock Stock  Stock Stock | Lathe Tool Toolpath CView Align
74

Shading Display” Model" Preview = Manager Transform to

Rough | Files Tool Settings Stock Setup Stock Flip  Pickoff/Pull... Stock Trans. Chuck 5

Stock Plane Part Handiing Stock Utities
Toolpat o
" Ty .
od
axn
5= Machin{ Properties...
&+ Pro
R O Lett Spindie (ORight Spindie Delete
Jo (ot Defined) (Not Defined)
2 J
[=-£5 Tog Chuck Jaws
>

. - =

Delete
0 Lett Spindle (Right Spindie
(Not Defined) (Not Defined)

Tailstock Center Steady Rest
Properties. Properties...
Delete Delete
(Not Defined) (Not Defined)
Display Options
[ Left stock [ Right stock Al
[ Left chuck [JRight chuck
= = None
[ Tailstock [ Steady rest

[ shade boundaries

[CJFit screen to boundaries

15.152 mm

Toolpaths | Sclids Planes Levels Recent Functions

Fig 5 -
Machine Component Manager - Stock >
A
D 4 7 b
ﬁ Name: Stock (Left Spindle) E
ol =
Geometry | Position/Orientation On Machine
Transli
| H Geometry: Cylinder o [EIRCEEEY
Solid Translucent
X Color: 7 - [==2]
= Chord tolerance: 0.025 l
™
[ Make from 2 points... ]
oD Select..
O 0.0 Select..
Length 50.0 Select
Position Along Axis
Z: 0.0 Select...
Axis -Z - [CJUse Margins

Preview Lathe Boundaries...
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» Figs 6 & 7 shows jaws setup with stock

Fig 6
DHAE-BEET 905 ra Mastercam \T.meam” - Mastercam Lathe 2025 Lathe

- Home Wireframe Surfaces Solids. Maodel Prep Mesh Drafting Transform Art Machine View Turning

Miling  Routing @;%00 A
Ex Il 0 = = 6. B b Mo 8 ) EL¥

Rough  Finish Diil Face - | FaeConto.. CasCont. CrossCont. FaceDril = StockFip PickoffPul. StockTrans. —Chuck < R, ﬁ::a;‘;‘:‘ donpalh, ¥ o
General Ceais Part Handling Stock Utiles
Toolpaths

M ikl E% B
Baf|lvact WGE

9, Machine Group-1
(-[E Properties - Lathe Default MM
| L Fles
2 Tool settings
- Stock setup
(-4 Toolpath Group-1
>

4

g

=

.513 mm

Toolpaths | Solids Planes Levels Recent Functions Viewsheet-1  + 4

Fig7
DA ‘V Q R F 9 &5 cusenip Mastercam \T.mcam* - Mastercam Lathe 2025 Lathe - & x
- Home  Wirefame  Sufaces  Soids  ModelPrep  Mesh  Drafing  Tanstom At Machine  View ’- Tuming | Miling  Routing swid @ EO@ -
R g =
s » - U@ ® B 4 Mo 83 JBL¥
E & . B = - e B
Rough  finish Dril Fae = FaceConto.. CaxisCont. CrossCont. FaceDril = StockFip PickoffPull. StockTns. —Chuck < G ﬁ;:a;‘;‘," Toopats, SV
General Coaiis Part Handing Stock Utities
Toolpaths v A x

Py T Tk T

Hemoel
axn|vacs MaHE-
- Machine Group-1 A\ - 4

([ Properties - Lathe Default MM
| Fles
) Tool settings
- Stock setup
&2 Toolpath Group-1
»

\@

P m

4

Toolpaths | Selids Planes Levels Recent Functions
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Select appropriate toolpath for the desired operation. » Select appropriate tool, tool path parameter as shown

in Figs 8, 9 &10.

Fig 8

DHE

=178 A C\Users\Prabakeran\Desktop\TRAINING 1.mcam* - Mastercam Lathe 2025 Lathe

- Home  Wiefame  Sufaces  Solids  ModelPrep  Mesh  Draftng  Transfom At Machine  View  Tuming  Milng  Routing

+ [

/+ // Line Parslel @ | Arc3 Points ) | CRectan. v [E Sihouette Boundary f Raster to Vector & & @9 ' Dynamic Trim
F

( (" Chamfer Entit.. v C} v
N\ Trim to Entiti. v % Join Entities 4| Offset Enti.. v

8 X

i 19900

|, Line Perpendicular 7 Arc Tangent A Creste Letters [ Turn Profile [* Stair Geometry
Point  Bolt Line Gl Crde ., Spine Cuve  Curve CurveSice °, , Filet
Position ¥ ficcla_ Endnninte & lina Clasact'v| | Cantar Deint [ Circla Eda Boint v Manualv | Rounding Bey B2 pal Il n, One Edge AllEdges by Plane X Break Two Piec.. ¥ /" Mocify Length ¥ Entities” § Project |~
o
pont| s Lathe Face X Curves Modity
Toolpath parameters Face parameters
Toolpa h
Tool number: 1 Offset number: 1
'N Xy 1
| Station number: 1 Tool Angle.
e, Machif J
g :’ T0101 RO.8 0202 R0.8
S| | oROUEREER 00 ROUCH LT - . Feed rae: 02 Qumev Ommfmin  micwns
() Finish feed rate: 01 O mmjrev () mmjmin microns
Spindle speed: € Ocss  ORPM
(JFinish spindle speed: 1000 css  ORPM
=35
T TI111R0.8 T1212R0.8 Max. spindle speed: 10000 Coolant.. (")
0D Left 55 deg 0D Right 55 deg —
Home Position
> fitzs. z2s0, FromMachine v Defie
T22R08 T222R08 Force too chiange Tobatch A
0D FINISH RIGHT - ... 0D FINISH LEFT - ... D & D '/‘
m m Comment: g \
@ Showlibrary tools Right-clck for options - 2
Selectlbrary too @  ToolFiter v e
Axis Combination / Spindle Origin
enionet Misc values. @ StockUpdate. [ Refpoint ]
* "\ Spindie origin: Lathe upper left Z0. ) ToolDisply. Canned Text
B Generate toolpath (] Q 2]
4 28.435 mm

Toolpaths | Solids Planes Levels Recent Functions Viewsheet-1 | +

8000

Fig 9

T i = o 7 ~
Q Tool Selection - C\Users\Public\Documents\Shared Mastercam 2025\Lathe\Tools\Lathe_mm.Tooldb
C:\Users\Public\Do...\Lathe_mm.Tooldb =
ki
T0101 RO.8 T0202 RO.8 Ti111 RO.8 T1212 RO.8
0D ROUGH RIGHT - ... 0D ROUGH LEFT - ... 0D Left 55 deg 0D Right 55 deg
| |
1
T2121 RO.8 T2222 RO.8 T3131 RO.B T3232 RO.8
‘0D FINISH RIGHT - ... 0D FINISH LEFT - ... ROUGH FACE RIGHT - ... ROUGH FACE LEFT - ...
T141141 R1.2 T142142 R5.
0D ROUGH HEXAGON  OD TOOL - 10. BUTTON
i

@ Filter Active
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Fig 10
DHE-@RF 90+

Ci\Users\Prabakaran'Desktop\TRAINING 1.mcam® - Mastercam Lathe 2025 Lathe

- Home = Wiefame ~ Sufaces  Solids  ModelPrep  Mesh  Drafing  Transform At Machine  View  Tuming  Miling  Routing
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.‘Ili Lathe Face

Poin
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X
P
S Machif
1] Pre
Select Points...
O Entry amount:
© use stock
Finish Z...
[JRough stepover:
00 n

Overcut amount:

h 7 Retract amount:

20 B Rapid retract

Stock to leave:

Apl 00
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O
0
0
() cross centerfine cut 0
u]
O

(8 Generate toolpath

/ @ Finish stepover: Maximum number of finish passes:
0.25 1

Curves Mody
Tool Compensation
Compensation type:

Computer v

Compensation
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w 9
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8 X

s 10900-
(" Chamfer Entiti. v ()
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Filter...
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» Select back plot option to simulate the toolpath for

facing operation. (Fig 11)

Fig 11
DHAE-@riE 90
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EH7 2 - Lathe Fini
| Paramete
) To101: Gel
+J Geometry
22 Toolpath
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» Select backplot option to simulate the toolpath for OD » Verify the toolpath. (Fig 13)
turning operation (Fig 12)
Fig 12
DHB-BHRE 905 C\Users\Prabakaran'\Desktop\TRAINING 1.meam - Mastercam Lathe 2025 Lathe T
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» Select G1 option to perform post processing to
generate NC file. (Fig 14).

Fig 14
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£ 2 Lathe Finish-- [WQ
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* NC program generated (Fig 15)

Fig 15
3

00001 (FACING AND STEP TURNING)
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GO T0101
Gl8

G97 550 M04
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X45.

Gl Z0. F.Z2

Z-35.

X46.4
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Save the NC file in the desired location in PC.

(Fig 16)

Fig 16

% Save As

< = ~ /@l > Desktop

Organize ~ New folder

> @ Prabakaran - Mz

HYHE
HETOL

]
NiEl
HEGEXT

@l Desktop »
L Downloads # TNC
= Documents #

P9 pictures »

v ) Search Desktop

(|
4

File name:

Save as type: NC Files (*NC)

~ Hide Folders

Save Cancel

Save the mastercam file in the desired location.

(Fig 17)

Fig 17

% Save As

< = ~ 1 [l > Desktop

Organize ~ New folder

> @ Prabakaran - Mz

@l Desktop »

4 Downloads # TRAINING

1.mcam
=] Documents #

P9 Pictures »

Search Desktop

a
L]

FIENEGERNTRAINING 1.mcam

Save as type: Mastercam Files (*.mcam)

~ Hide Folders

Cancel

Save

Transfer the program to CNC lathe.

Execute program on the machine.

Note: To prepare the program refer previous

exercises on CAM
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Capital Goods & Manufacturing

CNC Machining Technician - CAM-Advanced

Exercise 1.9.110

Create a complex machining part program with the help of CAM

Objectives: At the end of this exercise you shall be able to

¢ study the drawing

¢ open the master cam software

draw 2D sketch using CAM software
perform the tool paths by selecting appropriate tools and verify
create a NC program using post processing.

Study the drawing (Fig 1)

Fig 1

2 60

M 20

o
<
|
]
|
1
_ IR & ﬁ‘ B
8 s & |
|
1
Ji A I
I = R
12 8 45 8

232

M 36

25

CN20N19110H1

» Switch on the computer

* Open the mastercam software

» Press F9 for lineframe setup

242

Draw 2D sketch as per drawing
Select machine definition with lathe option

Perform stock setup. (Fig 2)




Fig 2
. ~
1 Machine Group Properties x |
Files  Tool Settings Stock Setup b
1 i
Stock Plane
i K
Top
Stock
* ‘ Properties...
OLeFt Spindle ORight Spindle Delete
(Defined) (Mot Defined)
Chuck Jaws
ﬁ ¢ FProperties...
] Delete
:i © Left Spindle () Right Spindle
" (Defined) (Mot Defined)
]
1 Tailstock Center Steady Rest
N Properties... Properties...
Delete Delete
(Mot Defined) (Mot Defined)
[
Display Options
B Left stock B right stock all
B Left chuck Right chuck
i Mone
Tailstock Steady rest
)
B8 shade boundaries
] [ Fit screen to boundaries
4 © ©o e |
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» Setup stock and jaws. (Figs 3&4)

Fig 3
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244 CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.9.110




Fig 4

Machine Component Manager - Chuck Jaws
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» Setup workpiece is as shown in Fig 5.

Fig 5
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d Compensation
O Select Points... CIEETEE d
Entry amount: Left ~
| © use stock
W ] Roll cutter around corners:
Finish Z...
Rough stepover:
o 8 rough step: Al o
| 0.5
" B Finish stepover: Maximum number of finish passes:
| ! 0.2 1
Overcut amount:
~—— Retract amount:
2.0 B Rapid retract
~—— Stock to leave: [ Corner...
0.0 [} Lead In/Out...
[ cut away from center line (] Filter...
[l cross centerline cut O Tool Inspection...
(] Chip Break...
[l Second Feed/Speed...
B Generate toolpath O o e
Lathe rough toolpath (Figs 8 & 9)
Fig 8
## Lathe Rough x

Toolpath parameters Rough parameters

Tool number: 8 Offset number: 8
[ S —] —— Station number: 82 Tool Angle...
T0101 RO.4 TO0101 RO.4
ID ROUGH MIN. 25. DIA... ID ROUGH MIN. 20. DIA... Eeed rate: 0.2 Ommfrev OI’I’II’I’III’I’III’I Omlcrons
[JPlunge Feed rate: 0.1 mmyjrewv mmjfmin microns
Spindle speed: 300 css O RPM
Max. spindle speed: 10000 Coolant . (*)
TO202 RO TO0202 R3.
0D ROUGH LEFT - ... OD TOOL - 10. BUTTON
Home Position
|x:125. Z:250. From Machine ~ Define
J C]Force tool change C]To batch
TO303 RO.8 TO808 RO.8 .
OD FINISH RIGHT - ... OD ROUGH RIGHT - ... Comments
B show library tools Right-click for options -
Selectlibrary tool... a Tool Eilter... -
Axis Combination / Spindle Origin
Misc values... Stock Update... Ref point...
L Left/Upper a — P a P
Spindle origin: Lathe upper left  Z0. [J IoolDisplay.. Canned Text..
B Generate toolpath Q 0 Q
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Fig 9
=¥ Lathe Rough x
Toolpath parameters Rough parameters
Tool Compensation
2 Overlap... Compensation type:
Depth cuts: Computer "
OAuto
© Equal steps Optimize cutter comp in
d control
| () Incremental
E Compensation
1 _+ Depth of cut: = direction:
Increments of: 0.1 Right ~ b
i | Min cut depth: 0.01 Roll cutter around corners:
i
K Stock to leave in X:
All ~
0.2
Entry amount: 2.0 |
Stock to leave in Z: O Semi Finish...
— Exit amount: 0.5 0.2
_— ] Lead In/Out...
Variable depth:
1 0.0 % of depth Flunge Parameters...
1
] O Filter...
Cutting Method: Rough Direction/Angle
Tool I ction...
One way o Angle.. O ool Inspection
v D Chip Break...
| 0.0
O Section turning...
| Stock Recognition
Use stock for outer boundary e
Adjust Stock...
1 [C] shorten pass
1 B Generate toolpath O o 9
A
» Lathe finish toolpath (Figs 10 & 11)
Fig 10
[ A . — . n . .
ﬂ Lathe Finish
Toolpath parameters Finish parameters
—_— —_— Tool number: 8 Offset number: 8
Station number: 82 Tool Angle...
TO101 RO.4 TO101 RO.4
ID ROUGH MIN. 25. DIA... ID ROUGH MIN. 20. DIA...
Feed rate: 0.1 © mmjrev (O mm/min () microns
Spindle speed: 500 Ocss (CRPM
Max. spindle speed: 10000 Coolant... ()
T0202 RO.8 T0202 R3.
0D ROUGH LEFT - ... 0D TOOL - 10. BUTTON
Home Position
|x:125. Z:250. From Machine v Define...
‘/ C]Force tool change C]To batch
TO303 RO.8 TOB08 RO.8
OD FINISH RIGHT - ...  OD ROUGH RIGHT - ... Comment:
B show library tools Right-click for options -
i Selectlibrary tool... a Tool Eilter... v
| Axis Combination / Spindle Origin . .
Misc values... B StockUpdate.. (] Refpoint...
L Left/Upper
Spindle origin: Lathe upper left Z0. D Tool Display Canned Text
B Generate toolpath (] o (2]
| =
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Fig 11

L = = e M n

=¥ Lathe Finish

Toolpath parameters Finish parameters

Tool back offset number: 1

Finish stepover: Mumber of finish passes:

0.15] 1

Stock to leave in X:
0.0

Stock to leave in Z:
0.0

"
| g

Finish Direction

=

B Generate toolpath

Tool Compensation
Compensation type:

Computer ~
Optimize cutter comp in
contral

Compensation
direction:

j=

Roll cutter around corners:

Right ~

All ~
[ Corner Break...
[ Down cutting...
[ ] Lead In/Out...
Flunge Parameters...
™ Filter...
[ Tool Inspection...
[ Chip Break...

[ ] Extend contour to stock

Adjust Contour Ends...

@ Q

» Lathe groove toolpath (Figs 12, 13 & 14)
Fig 12
I 1
% Lathe Groowve (Chain)
€
Toolpath parameters Groowve shape parameters Groove rough parameters Groove finish parameters 5
d Tool number: 4 Offset number: 4
| Station number: 47 Tool Angle...
) \/
T0404 RO.1 W1.85 T1111 RO.3 W4,
OD GROOVE RIGH...  ID GROOVE MIN. 12. DIA. Eoed rote: 0.1 O mmirev () mm/min microns
b
| B Finish feed rate 0.05 © mmfrev () mm/jmin microns
Spindle speed: 300 ©css CIRPM
B Finish spindle speed 500 (icss O RPM
g
T4141 R0O.1 W1.85 T4242 RO.3 W4. Max. spindle speed: S000 Coolant.. (*}
OD GROOVE CENTE... 0D GROOVE CENTE...
Home Position
1 |X:125. Z:250. From Machine e Define
T4343 RO.4 W6. T4444 R0.1 W1.85 [ Force tool change () To batch
OD GROOVE CENTE... OD GROOVWVE LEF...
1 = = Comment:
1 B show library tools Right-click for options -
1
Selectlibrary tool... (] Tool Filter... v
1 Axis Combination / Spindle Origin
Misc values... Stock Update... Refpoint...
R ' Left/Upper a = P =] =
1 Spindle origin: Lathe upper left Z0. [] ToolDisplay... Canned Text..
1 B Generate toolpath O G 9
| &
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Fig 13

-
-'},‘!, Lathe Groove (Chain)

B Finish
Multiple Passes

Complete all passes on each groove

Complete each pass on all grooves

Mumber of finish passes:

Finish stepover:

T e

0.0

0.0

Stock to leave in Z:

Toolpath parameters Groove shape parameters Groove rough parameters Groove finish parameters

[JTool back offset number:

Direction for 1st pass

g * ! cow
[ e
Retraction Moves
© Rapid

() Feed rate:

mmjrev
mmy/min

Corner Dwell

O none
(") seconds
() Revolutions

Stock to leave in X:

© middle overlap

Select overlap

Distance from 1st cor

0.0

Overlap between pas:
0.4

B Generate toolpath

Select Overlap.

x
Toolpath parameters Groove shape parameters Groove rough parameters  Groowve finish parameters E
] h Retraction Moves
Roug Cut Direction:
© Rrapid
B Finish each groove before roughing next Bi-Directional, Alternating ~ -
mmyrev
() Feed rate 0.01
mmy/min
g — [ —-—
“ First Plunge Feed Rate
© mm/rev
Stock clearance: B Plunge el
— (_)mm/min
| = Stock t:
ock amount: mm/rev
0.3 [ Retract 0.2
) mmy/min
Dweell Time
Rough step: © none
Percent of tool width ~ _,f e (0 secands
Stock to leave in X: O = o
evolutions
50.0 0.0
Groove Walls
Stock to leawve in Z: O steps
Backoff %:
0.0 © smooth
10.0
Farameters
Face Groove
i i 3 5000.0 .
Maximum start diameter 0 Multiple Plunge. ..
- . . 0.0
Minimum start diameter: )] Pack Groove...
(] Depth Cuts...
(] Filter...
[ Tool Inspection...
B Generate toolpath Q 0 9
A
Fig 14
=¥ Lathe Groowe (Chain) >

Tool Compensation

Compensation type:
Computer

Optimize cutter comp in control

Roll cutter around corners:

All

R

Wall Backoff

L2

%o of tool width

5.0

@

[_J1gnore undercuts

ner:

Lead In...

a
O

Ses:

Filter...
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Lathe thread toolpath (Figs 15,16 & 17)

Fig 15 -
ﬁ Lathe Thread
Toolpath parameters Thread shape parameters Thread cut parameters
Tool number: 6 Offset number: 6
Station number: 95 Tool Angle...
TO505 RO.144 To606 RO.108
OD THREAD RIGH... OD THREAD RIGH...
Feed rate: 615.0 Ormmjrev @ mm/min microns
Spindle speed: 410 Css RPM
| Max. spindle speed: 10000 Coolant.. (*)
T1010 RO.036 T9191 RO.072
ID THREAD MIN. 20. DIA. 0D THREAD LEF... Home Position
|x:125. Z:250. From Machine v Define...
[_]Force tool change []To batch
Comment:
B Show library tools Right-click for options o
Selectlibrary tool... a Tool Eilter... L J
Axis Combination / Spindle Origin . :
Misc values... B StockUpdate.. O Ref point...
L Left/Upper
Spindle origin: Lathe upper left Z0. O Tool Display... Canned Text..
B Generate toolpath Q 0 Q
b
Fig 16

«¥ Lathe Thread

Lead'

Major Diameter..

Minor Diameter..

Start Position...

Thread depth:

End Position...

-25.0 0.0

Thread orientation: oD ~

Taper angle:

() threads/mm

© mm/thread
Included angle:
60.0
Thread angle
/’!L 30.0

[ cross centerline cut

Toolpath parameters Thread shape parameters Thread cut parameters

Thread Form

Select from table...

Compute from formula...

Draw Thread...

Adjusted Diameters Major/Minor Diameters

6.0 35.968 Large end of taper
34.376202 34,344 Small end of taper
0.811899 Allowances
[ ] Select From Table...
Major allowance: 0.032
Minor allowance: 0.032
0.0

Allowance tolerance:

u Generate toolpath a O 9
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Fig 17

% Lathe Thread

Toolpath parameters Thread shape parameters Thread cut parameters

| 2.0
1 O mm Cirevs
1 Anticipated pulloff:

] 0.0

i O mm O revs

I AsA

p NC code format: Canned w ()] Multi Start...
L Determine cut depths from: Amount of last cut: 0.0 Number of spring cuts: 2
U © Equal area
L () Equal depths
1 Determine number of cuts from:
1

() Amount of first cut: 0.25

o Mumber of cuts:

Stock clearance: Acceleration clearance:
2.0 [ compute

Irews

O mm

Flank infeed angle:
29.0

Finish pass allowance:
0.0

B cenerate toolpath Q Q 9
» Lathe drill toolpath (Figs 18 & 19)
Fig 18
. - .
=¥ Lathe Drill
Toolpath parameters peck drill - full retract Peck drill custom parameters
Tool number: 7 Offset number: 7
—a = Station number: 140 Tool Angle..
TO707 20. Dia. T111111 6. Dia.
END MILL 40. DIA. - 0.5R SPOT TOOL 6. DIA.
Feed rate: 0.1 © mmjrev () mmjmin microns
Spindle speed: 200 (css ORPM
_ _ Max. spindle speed: 3000 Coolant.. (*)
T112112 12. Dia. T113113 18. Dia.
SPOT TOOL 12. DIA. SPOT TOOL 18. DIA. Home Position
|x:125. Z:250. From Machine N Define...
| _ - [CJForce tool change [ To batch
Comment:
B Show library tools Right-click for options o
Select library tool... a Tool Filter... v
|
#Axis Combination / Spindle Origin . .
Misc values B StockUpdate (-] Ref point
L Left/Upper
Spindle origin: Lathe upper left Z0. O Tool Display Canned Text
|
B Generate toolpath Q O 9
P
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Fig 19

«# Lathe Drill

Toolpath parameters Peck drill - full retract Peck drill custom parameters

Depth

Drill Cycle Parameters

Cycle:
© Absolute () Incremental Peck Drill
Drill Point... First peck
w: 0.0 7. 0.0 Subsequent peck
Peck clearance
[ ] Clearance 5.0 Retract amount
© Absolute () Incremental Dwvell
From stock Shift
Retract 2.0
|
© Absolute () Incremental
[ orill tip compensation
From stock
Breakthrough amount: 5.0

8 cenerate toolpath

5.0
3.0
1.0
1.0
0.0

0.0

=

Lathe groove (ID) toolpath (Figs 20, 21 & 22)

Fig 20

=4 Lathe Groove (Chain)

Toolpath parameters Groove shape parameters Groove rough parameters Groove finish parameters

(] Tool Display...

B Generate toolpath

Tool number: 11 Offset number: 11
ey Station number: 52 Tool Angle...
TO404 RO.1 W1.85 T1111 RO.3 W4,
OD GROOVE RIGH...  ID GROOVE MIN. 12. DIA. e, 0.1 O mmjrev () mmjmin microns
B Finish feed rate: 0.05 © mmjrev () mmjmin microns
Spindle speed: 200 ©Ocss (CIRPM
B Finish spindle speed: 500 css O rPMm
T4141 RO.1 W1.85 T4242 RO.3 W4, Max. spindle speed: 5000 Coolant.. (*)
0D GROOVE CENTE... 0D GROOVE CENTE...
Home Position
I}(:125. Z:250. From Machine B Define
T4343 R0.4 W6. T4444 R0O.1 W1.85 (] Force tool change [ To batch
0D GROOVE CENTE... OD GROOVE LEF...
- - Comment:
B show library tools Right-click for options -
Select library tool [ ] Tool Eilter v
Axis Combination / Spindle Origin
Misc values... Stock Update.. Ref point...
A ' Left/Upper a = P a P
Spindle origin: Lathe upper left Z0. Canned Text..
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Fig 21

-
% Lathe Groove (Chain)
Toolpath parameters Groove shape parameters Groove rough parameters Groove finish parameters
L] & rough . . Retraction Moves
S oug Cut Direction:
© Rrapid
| Bi-Directional, Alternating - mm/rev
3 () Feed rate 0.01 !
mimymin
[
First Plunge Feed Rate
O mm/rev
Stock clearance: B rlunge 0.05
n m ) mm/min
D| 2.
Stock amount: mm/rev
T [ rRetract 0.2
mm/min
9 Dwell Time
Rough step: o Mone
Percent of tool width 1.0 () Seconds
Stock to leave in X:
50. () Revolutions
Groove Walls
Stock to leave in Z: O steps
Backoff %:
| () smooth
e 10
Parameters
Face Groove
Maximum start diameter: 5000.0 D Multiple Flunge...
ini i . 0.0
Minimum start diameter: D Peck Groove...
[} Depth Cuts...
[} Filter...
O Tool Inspection...
B Generate toolpath O O e
kY o e = -
Fig 22

-',!f, Lathe Groove (Chain)

E: B Finish

Number of finish passes:

A

Finish stepover:

0.0

Stock to leave in Z:

0.0

[ ]Tool back offset number: 0

Direction for 1st pass
g ! Ocow

LA LS o

Retraction Moves
© Rapid

() Feed rate:

Corner Dwell

O none

() Seconds
O Revolutions

Stock to leave in X:
°Middle overlap
() Select overlap

0.0

0.5

B Generate toolpath

Toolpath parameters Groove shape parameters Groove rough parameters Groove finish parameters

mmyrev

mm/min

Tool Compensation

Compensation type:
Computer

Optimize cutter comp in control

Roll cutter around corners:

All

e

wall Backoff

LI

% of tool width r

5.0

@)

Select Overlap...

Distance from 1st corner:

Overlap between passes:

C] Ignore undercuts

Lead In...

O
O

Filter...

@ Q Q@
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Lathe thread (ID) toolpath (Figs 23, 24 & 25)

Fig 23

-
ﬁ Lathe Thread

Toolpath parameters Thread shape parameters Thread cut parameters

Tool number: 10 Offset number: 10
Station number: 101 Tool Angle...
TO505 RO.144 ToOG06 RO.108
0D THREAD RIGH... OD THREAD RIGH...
Feed rate: LATEE O mmjrev € mmjmin microns
Spindle speed: 205 CsSs RPM
| Max. spindle speed: 10000 Coolant.. (*}
T1010 RO.036 T9191 RO.072
ID THREAD MINM. 20. DIA. 0D THREAD LEF... Home Fosition
|X:125. Z:250. From Machine ~ Define...
[_]Force tool change [ To batch
Comment:
BShowllbrarytcols Right-click for options o
Select library tool... [ ] Tool Eilter... L
Axis Combination / Spindle Origin
Misc values B Stock Update [ ] Ref point
L Left/Upper
Spindle origin: Lathe upper left Z0. C] Tool Display... Canned Text..

n Generate toolpath O o e

Fig 24

% Lathe Thread

Lead:

60.0

Thread angle:
30.0

Thread depth:

|— End Position... |—

-35.0 0.0

Start Position...

Thread orientation: D ~

Taper angle: 0.0

Included angle:

Major Diameter...

Minor Diameter...

Toolpath parameters Thread shape parameters Thread cut parameters

O threads/mm
© mmy/thread

20.0

18.376202

0.811899

C] Cross centerline cut

Thread Form

Select from table...

Compute from formula...

Draw Thread...

Adjusted Diameters Major/Minor Diameters
20. Large end of taper

Small end of taper
18.376

Allowances

2 Select From Table...
Major allowance: 0.0
Minor allowance: 007
Allowance tolerance: 0.0

B Generate toolpath Q o Q
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Fig 25

% Lathe Thread

Toolpath parameters Thread shape parameters Thread cut parameters

NC code format: Canned ~

Determine cut depths from:

© Equal area

() Equal depths

Determine number of cuts from:

0.25

() Amount of first cut:
© Humber of cuts:

Stock clearance:
2.0

S

Overcut:
2.0

O mm

Anticipated pulloff:

revs

0.0

O mm

Cirevs

Amount of last cut:

A A

]

Number of spring cuts: 2

o=y 2.0 [ compute
revs
IS

O mm

Flank infeed angle:
29.0

Finish pass allowance:
0.0

<

Multi Start...

0.0

Acceleration clearance:

B Generate toolpath

Q 24

Select appropriate toolpath parameter for the desired
operation.

Select back plot option to simulate the toolpath for
facing operation.

Select back plot option to simulate the toolpath for
OD turning operation.

Verify the toolpath. (Figs 26&27)

Fig 26 - @
; Post processing =
F | Active post: Select Post
FAPLEAMN PST
il
[ ] output part file descriptar Froperties...
B NCfile
i) Overwrite B Edit
'y
:Er‘ O Ask MNC extension:
Wil .NC
‘hd [ send to machine Communications
Wy
-S| [ ncxfile
W
ut Overwrite Edit
Ask
h 4
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Fig 27

4 Save As X
“— - v ~ « Mastercam » Lathe > NC v C Search NC R
Organize ~ New folder =l 5 (2]
> @ Prabakaran - Mz MName Date modified Type Size

MNo items match your search.
Bl Desktop »
4 Downloads #
& Documents #

P9 pictures »

FELEINEARALING MODELNC v
Save as type: NC Files (*.NC) v

~ Hide Folders _(ﬂu:el

ke C:‘\LIsers"-lPrabakaran\De;Hup&ALlNG MODEL - Copy.NC |

[DRTE=D0-MM-Tf - 02-01-25 ORI — 222711

[MCEM FILE - D:\MASTERCEM\PRLEHEFRARLN' TUBNING\NEW FOLDER\ALING MODELSSS .MCEM)
[HC FILE - C:\USERS\PRABAFARXN DESKTODM\ALING MODEL.KC)

(MATERIAL - ALUMINUM MM - 2024)

G21 GO0 Z5.1
(TOOL — 8 OFFSET - 8) X78.

(OD ROUGH RIGHT — 80 DEG. INSERT — CNMG 12 Z.65

04 08) G1X74.F.2
G0 T0808 X-3.6

G18 72.65

G97 S200 M04 GO Z4.65
GO G54 X170.672 Z110.111 M8 X78.

X78. 7.2

Z21.55 G1 X74.F2
G99 G1 X74. F.2 X-3.6

X-3.6 222

23.55 G0 Z4.2

G0 Z5.55 X78.

X78. Z0.

211 G1 X74.F2
G1 X74.F.2 X-3.6

X-3.6 72.

Z3.1 GO Z4.
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Z110.111 91 X66.899 Z-99.385

X170.672 92 G0z4.2

G97 S300 93 X62.094

Z50. 94 G1Z222F2

X0. 95 Z-100.8

X69.012 96 X63.082

24.152 97 X65.911 Z2-99.385

50 X69.012 98 G0 z4.2

51 24.152 99 X61.106

52 G1Z2.152 F.2 100 G1Z222F2

53 Z-100.8 101 Z-100.8

54 X71. 102 X62.094

55 X73.828 Z-99.385 103 X64.923 Z-99.385

56 G07Z4.2 104 G0z4.2

57 X68.024 105 X60.118

58 G1Z222F2 106 G1Z222F2

59 Z-100.8 107 Z-88.288

60 X69.012 108 G18 G3 X60.4 Z-88.8 | - .859 K - .512
61 X71.84 7-99.385 109 G12-100.8

62 G07Z4.2 110 X61.106

63 X67.035 111 X63.934 Z-99.385

64 G1Z222F2 112 G0 z4.2

65 Z-100.8 113 X59.129

66 X68.024 114 G1Z222F2

67 X70.852 Z-99.385 115 Z-87.869

68 G07Z4.2 116 G3 X60.118 Z-88.288 | - .364 K - .931
69 X66.047 117 G1 X62.946 Z-86.874
70 G1Z222F2 118 G0z4.2

71 Z-100.8 119 X58.141

72 X67.035 120 G1Z222F2

73 X69.864 Z-99.385 121 Z-87.8

74 G07Z4.2 122 X58.4

75 X65.059 123 G3 X59.129 Z-87.869 K-1.
76 G1Z222F2 124 G1 X61.958 Z-86.455
77 Z-100.8 125 G0z4.2

78 X66.047 126 X57.153

79 X68.875 Z-99.385 127 G1Z222F2

80 G07Z4.2 128 Z-87.8

81 X64.071 129 X58.141

82 G1Z222F2 130 X60.97 Z-86.386

83 Z-100.8 131 G0z4.2

84 X65.059 132 X56.165

85 X67.887 Z-99.385 133 G1Z222F2

86 G07Z4.2 134 Z-87.8

87 X63.082 135 X57.153

88 G1Z222F2 136 X59.981 Z-86.386

89 Z-100.8 137 G0 z4.2

90 X64.071 138 X55.176
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

G1Z222F2
Z-87.8

X56.165

X58.993 Z-86.386
G0z4.2

X54.188
G1Z222F2
Z-87.8

X55.176

X58.005 Z-86.386
G0 z4.2

X53.2
G1Z222F2
Z-87.8

X54.188

X57.017 Z-86.386
G0z4.2

X52.212
G1Z222F2
Z-87.8

X53.2

X56.028 Z-86.386
G0z4.2

X51.224
G1Z222F2
Z-87.8

X52.212

X55.04 Z-86.386
G0z4.2

X50.235
G1Z222F2
Z-87.8

X51.224

X54.052 Z-86.386
G0z4.2

X49.247
G1Z222F2
Z-87.8

X50.235

X53.064 Z-86.386
G0 z4.2

X48.259
G1Z222F2
Z-87.8

X49.247

X52.075 Z-86.386
G0 z4.2

X47.271
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188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

G1Z22F2
Z-87.8

X48.259

X51.087 Z-86.386
G0 z4.2

X46.282
G1Z22F2
Z-87.8

X47.271

X50.099 Z-86.386
G0 z4.2

X45.294
G1Z22F2
Z-87.8

X46.282

X49.111 Z-86.386
G0 z4.2

X44.306
G1Z22F2
Z-87.8

X45.294

X48.123 Z-86.386
G0 z4.2

X43.318
G1Z222F2
Z-87.8

X44.306

X47.134 Z-86.386
G0 z4.2

X42.329
G1Z22F2
Z-79.976
X42.398 Z-80.756

G3 X42.4 Z-80.81- .999K - .044

G12-87.8
X43.318

X46.146 Z-86.386
G0 z4.2

X41.341
G1Z22F2
Z-68.749
X42.329 Z-79.976
X45.158 Z-78.562
G0z4.2

X40.353
G1Z22F2
Z-57.521

X41.341 Z-68.749

259



235 X44.17 Z-67.334 283 G1Z-101.

236 G0Z4.2 284  X62.828 Z-99.585
237  X39.365 285 GO X150.677

238 G1Z222F2 286  761.074

239  Z-46.294 287  G28 U0. V0. W0. M05
240  X40.353 Z-57.521 288  T0800

241  X43.181 Z2-56.107 289  MO1

242  G0Z4.2 290  (TOOL -4 OFFSET —4)
243  X38.376 291  (OD GROOVE RIGHT — NARROW INSERT —
244  G1Z22F2 N151.2-182-205G)
245  Z7-35.552 292 GO0 T0404

246  G3 X38.437 Z-35.756 | - .968 K - .248 293 G118

247  G1X39.365 Z-46.294 294  G97 S1478 MO03

248  X42.193 Z-44 .88 295 GO G54 X64.6 Z-85.364
249 G0Z4.2 296  G60 S3600

250  X37.388 297  G96 S300

251  G1Z22F2 298  G1X40.F.1

252  Z-34.92 299 GO X64.6

253 (3 X38.376 Z-35.552 | - 474 K - .88 300  Z-84.486

254  G1X41.2052-34.138 301  G1X40.F.1

255 G0Z4.2 302  X40.176 Z-84.574
256  X36.4 303 GO X64.6

257 G1Z22F2 304  7-86.243

258  Z0. 305 G1X40.F.1

259 Z-25.8 306  X40.176 Z-86.155
260 Z-34.8 307 GO X64.6

261  X36.439 308  Z-83.607

262  G3 X37.388 Z-34.92 K-1 309  G1X40.F.1

263  G1X40.217 Z-33.506 310  X40.176 Z-83.695
264 GO Z50. 311 GO X64.6

265  XO. 312 Z-87.122

266 G18 313  G1X40.F1

267  G97 S1056 314  X40.176 Z-87.034
268 G50 S3600 315 GO0 X64.6

269  G96 S500 316 Z-82.728

270  X150.677 317  G1 X40. F.1

271 761.074 318  X40.176 Z-82.816
272 Z2. 319 GO0 X64.6

273 X36. 320 Z-88.

274  G12Z0.FA1 321  G1X40.F1

275 Z-25.8 322  X40.176 Z-87.912
276 Z-35. 323 GO0 X64.6

277  X36.439 324  Z-81.85

278  G18 G3 X38.038 Z-35.765 K -.8 325  G1X40.F.1

279  G1 X42.7-80.782 326 X40.176 Z-81.938
280  Z-88. 327 GO X64.6

281  X58.4 328 (97 S600

282  G3X60.Z-88.8K-.8 329  Z7-80.436
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330 X44.828 378 Z-26.85

331 G1 X42.Z-81.85 F.05 379 G1X32.FA1

332 X40. 380 X32.181 Z-26.941

333 Z-84.925 381 G0 X42.639

334 G0 X62.828 382 G97 S500

335 Z-89.414 383 Z-25.436

336 G1 X60. Z-88. F.05 384 X38.828

337 X40. 385 G1 X36. Z-26.85 F.05
338 Z-84.525 386 X32.

339 GO X60. 387 Z-30.925

340 G97 S1592 388 G0 X40.867

341 G96 S300 389 Z-36.414

342 Z-31.378 390 G1 X38.039 Z-35. F.05
343 X42.639 391 X32.

344 G1 X32. FA1 392 Z-30.525

345 GO0 X42.639 393 G0 X38.828

346 Z-30.472 394 G28 U0. V0. W0. M05
347 G1 X32. FA1 395 T0400

348 X32.181 Z-30.563 396 MO1

349 GO0 X42.639 397 (TOOL - 6 OFFSET - 6)
350 Z-32.283 398 (OD THREAD RIGHT — MEDIUM INSERT —
351 G1 X32. FA1 R166.0G-16mm 01-150)
352 X32.181 Z-32.193 399 GO0 T0606

353 GO0 X42.639 400 G18

354 Z-29.567 401 G97 S410 M04

355 G1 X32. FA1 402 GO0 G54 X39.968 Z22.313
356 X32.181 Z-29.657 403 G76 P020029 Q0 RO
357 GO0 X42.639 404 G76 X34.344 7Z-27. P8119 Q2802 RO. F1.5
358 Z-33.189 405 G28 U0. V0. WO0. M05
359 G1 X32. FA1 406 T0600

360 X32.181 Z-33.098 407 MO1

361 GO0 X42.639 408 (TOOL -7 OFFSET -7)
362 Z-28.661 409 (END MILL 40. DIA. - 0.5R)
363 G1 X32. F.1 410 GO0 T0707

364 X32.181 Z-28.752 411 G18

365 GO0 X42.639 412 G97 S200 M03

366 Z-34.094 413 GO0 G54 X0. Z50.

367 G1 X32. FA1 414 Z5.

368 X32.181 Z-34.004 415 Z2.

369 GO0 X42.639 416 G1Z-3.FA1

370 Z-27.756 417 GO0 z2.

371 G1 X32. FA1 418 Z-2.

372 X32.181 Z-27.846 419 G1Z-6.FA1

373 GO0 X42.639 420 GO0 z2.

374 Z-35. 421 Z-5

375 G1 X32. FA1 422 G1Z-9. FA1

376 X32.181 Z-34.909 423 GO0 z2.

377 GO0 X42.639 424 Z-8.
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425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465

466
467
468
469
470
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G12z-12.

GO0 Z2.
Z-11.

G12Z-15.

GO0 Z2.
Z-14

G12-18.

GO0 Z2.
Z-17.

G12zZ-21.

GO0 Z2.
Z-20.

G12Z-24.

GO0 Z2.
Z-23.

G12-27.

GO0 Z2.
Z-26.

G1 Z-30.

GO0 Z2.
Z-29.

G1Z-33.

GO0 Z2.
Z-32.

G1 Z-36.

GO0 Z2.
Z-35.

G1 Z-39.

GO0 Z2.
Z-38.

G1Z-42.

GO0 Z2.
Z-41.

G1Z-43.

GO0 Z5.
Z50.

G28 U0. V0. W0. M05

TO700
MO1

(TOOL - 10 OFFSET - 10)
(ID THREAD MIN. 20. DIA. INSERT —
R166.0L-16MMO01-050)

F.1

F.1

F.1

F.1

F.1

F.1

F.1

F.1

F.1

F.1

F.1

F.1

G0 T1010

G18

G97 S205 M04
GO0 G54 X0. Z50.

Z72.295

471
472
473
474
475
476
477
478
479
480

481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516

X14.376
G76 P020029 Q0 RO

G76 X20. Z-37. P8119 Q2475 RO. F1.5
XO.

Z50.

G28 U0. V0. WO0. M05

T1000

MO1

(TOOL — 11 OFFSET — 11)

(ID GROOVE MIN. 12. DIA. INSERT -
N151.2-400-40-5G)

GO T1111

G18

G97 S3600 M04
GO G54 X0. Z50.
G50 S3600
G96 S200
X14.691

Z-41.

G1X21.6 F.05
G0 X14.691
Z-39.2
G1X21.6 F.1
X21.24 7-39.38
GO0 X14.691
Z-42.8
G1X21.6 F.1
X21.24 7-42.62
G0 X14.691
G97 S500
Z-43.

X19.291
G1X22. F.05
Z-41.

G0 X19.291
Z-39.

X20.

G1X22. F.05
Z-41.5

G0 X19.291
Z50.

X0.

G28 U0 VO WO M05
T1100

M30

%
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Capital Goods & Manufacturing Exercise 1.9.111
CNC Machining Technician - CAM-Advanced

Setup work-piece

Objectives: At the end of this exercise you shall be able to
 create a 2D sketch
» setup workpiece.

Fig 1
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Step 1: Open the toolpaths manager. Expand the *  Open the CAM Software
properties group and click Stock setup to open the stock Create a 2D sketch

setup tab of the machine group properties dialog box.
(Fig 2) » Select the Machine

Fig 2 » (o to stock setup
» Set the stock size for the given drawing
E-EE Lathe Tutorial

=-1ll Properties - Lathe Default MM
- L Files Step 2: In the stock section, select left spindle and click

properties. The machine component manager - stock
dialog box opens. (Fig 3)

» Set the grip length for Jaws.

LB Step 3: Inthe name field, type lathe tutorial stock to name
'" the stock setup for the left spindle. (Fig 4)

Fig 3

‘ Prnperﬂes..h_

(@ Left Spindle () Right Spindle Delete |
(Mot Defined) (Mot Defined)
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Fig 4

Mame: Lathe Tutorial Stock

(amra et e | Commibim i Kol ki i b dmmleion |

Step 4: Choose cylinder from the geometry drop-down
selections. (Fig 5)

Fig 5

Geametry | Fosition/Orientation Cn Machinel

Geometry: [Cylinder v]

Mo geometry
Solid entity
Chord tole Block

Cylinder
Extrude o
Revolve

kdake from 2 pc.

I

Cylinder lets you create 3D bar stock. This is suitable for
most turning operations.

Step 5: Click the make from 2 points button. (Fig 6)

Fig 6

bake fram 2 points...

Step 6: In the graphics window, select the origin and the
top of the part’s back face. If you have not already done
so, change the G View to TOP. (Figs 7 & 8)

Mastercam calculates the distance between the points
and enters the values of the part’s outer diameter (OD)
and length directly into the fields

Step 7: Add an additional 30 mm to the length field.
(Figs 9 & 10)

The additional stock (about 30 percent) provides enough
material for the left spindle chuck to hold the stock in
place during machining

Fields that take number values have a built-in calculator
that let you enter simple formulas directly into the field

Length;  113.0

Fig 7
w
. x
Fig 8 Fig 10 oy =
[t e y
Length;  84+30 [
oD 298
Step 8: Confirm that the position along axis is setto 0.0&
|:| ip. |00 the axis field has -Z for the stock direction. (Fig 11)These
two values determine the location and orientation of the
Length: 840 cylinder. The center of the part’s face lies on the origin,
and the part is positioned along -Z.
Fio 9 Step 9: Select the use margins option to activate the

stock margin fields.

Enter 4.2 mm in the OD margin field and 1.0 mm in the
Right Margin field. Mastercam adds the margin to the
stock boundary. (Fig 12)
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Fig 11
Fosition Along Axis
Axis:  |-£ -
Fig 12
9 0D margin:
42
Right hargin:

1.0

‘:D——I l_(_% Left Margin:
0.0

Step 10: Click the position/orientation on machine tab
and make sure the option, stock is drawn in position on
the machine is selected. (Fig 13)

Fig 13

Geometry | Fosition/Orientation Cn bMachine L

Stock is drawn in position on the machine

Step 11: Returnto the geometry tab and click the preview
lathe boundaries button to view your results. (Fig 14)

Step 12: Press[Enter]toreturnto the machine component
manager - Stock dialog box

Step 13: Click OK to accept your lathe stock setup
settings. The left spindle stock is defined. (Fig 15)

Defining the Chuck Jaws

In this exercise you will define the position and grip length
forthe chuckjaws. You can only use the method described
below after the stock has been set up.

Step 14: In the chuck jaws section, select left spindle
and click properties. (Figs 16 & 17)

[#]Use Margins The Machine Component Manager - Chuck Jaws dialog
box opens to the Geometry tab.
Fig 14
— XF]—-'
Fig 15 Confirm that your settings match those in the picture
above. Although, we use a simple definition for this
Stock tutorial, Mastercam allows you to define your chuck
jaws by selecting a solid model or a chained profile. See
Mastercam Help for more information about enhanced
support for modeling chucks and chuck jaws.
) . Step 15: Click the parameters tab. (Fig 18)
@) Left Spindle [ JRight Spindle
(Defined) (Mot Defined)
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Fig 16
Properties.
Delete
(@) Left Spindle () Right Spindle
(Mot Defined) (Mot Defined)
Fig 17
Machine Component Manager - Chuck Jaws
O & 1
Name: |Chuck Jaws (Left Spindie) |
Geometry | Parameters
ooy ==
Calor: 7 I_ IE Solid Transparent
Chord tolerance: 0.025 I
Shape Preview
(®) Rectangular
Thickness: 15.0
Outer edge radius:
) Pie
Sweep angle (degrees): 120.0
Minimum radius: 1.0
Wedge offset: 0.001
Steps
| [==] [=¢] [2d [#] [=]
H Width Height Radius
1 37.0000 16.6667 0. 0000
2 24.6667 15.6667 0. 0000
3 12.3333 15.6667 10,0000
Summary
Total height:
Total width: 370
MNumber of steps: 3
v ]| ?
Fig 18
Mame: |Chuck Jaws (Left Spindle) |
Geometry | Parameters
Geometry: | Parametric e |
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Step 16: In the position section. (Fig 19)

Fig 19
Fozition
From stock,

[ ] Grip on maxirmumn diameter

(Grip length:

r_r 2.0

Ilzer Defined Paosition

» Select from stock.
* Enter 25 mm in the Grip length field.

Mastercam uses these settings to calculate the position
of the chuck jaws relative to the stock, and to determine
how much stock is being held by the chuck jaws. Since
you added 30 mm of extra stock in Task 6 & 7, a grip
length of 25 mm gives enough clearance to cut off the part.

Step 17: Confirmthatthe other values onthe parameters
tab match those in the graphic below. (Fig 20)

Step 18: Click OK to accept these settings. (Fig 21)

The Stock Setup tab displays with the left spindle’s chuck
jaws defined.

Fig 20

Machine Component Manager - Chuck Jaws
Ovré !

Name: |Chuck Jaws (Left Spindle)

Geometry | Parameters

Clamping Method
(@) Cutside diameter (OD)
(D Inside diameter {ID)

Reference Point

¢

Position
From stock
[1Grp on maximum diameter

Grip length:

rf

User Defined Position

38.2

[1=1
4
]

Select... Z only

Preview

Display chuck jaw
[] Display boundary
Display reference point

Breview Lathe Boundaries. ..
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Fig 21

Chuck Jaws

(") Right Spindle
(Mot Defined)

@) Left Spindle
(Defined)

Fig 22

[r— [m— Fl

|E| Shade boundaries
Fit screen to boundaries

Step 19: Select the shade boundaries option to more
easily see the stock boundaries and chuck jaws you
have created. (Fig 22)

Step 20: Click OK to close the machine group properties
dialog box

Step 21: Save the file. (Fig 23)

Fig 23
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Capital Goods & Manufacturing

Exercise 1.9.112

CNC Machining Technician - CAM-Advanced

Calculate machine operation efficiency with the help of cycle time

Objectives: At the end of this exercise you shall be able to

* check cycle time for same operation with different tool paths

* develop a setup sheet for all the operations

* select the efficient tool path with the help of cycle time.

PROCEDURE

* Consider a Step Turned Job as shown in Fig 1.

Fig 1 —
L
1
|
L

CN20N19112H1

Perform Contour Rough cycle Toolpath for the same
Job as shown in Fig 4.

» Perform Rough Turning using different CAM Cycles.

* Perform Canned Rough Cycle Toolpath for the given

Job as shown in Fig 2.

Fig 2

[)-pmy Machine Group-3

2-[E Properties - 2 Axis Slant Bed Lathe MM

P "= Filez
----- )i Tool settings
P b @ Stock setup
[5)-28 Toolpath Group-3
Elr:; 1 - Lathe Canned Rough - [WCS: Top] - [Tplane: Lathe upg
125 Parameters
: T0101: General turning toal - OD ROUGH RIGHT - 80 D
----- + ) Geometry - (1) chains
% Toolpath - 25.8K - T.MC - Program number 0
) Update stock

Fig 4

-y Machine Group-3

=[5 Properties - 2 Axis Slant Bed Lathe MM
{ P Files
- 5 Tool settings

i e Stock setup
-2% Toolpath Group-3
EH"_" 1 - Lathe Canned Rough - [WCS: Top] - [Tplane: Lathe up
== Parameters
- | T0101: General turning tool - OD ROUGH RIGHT - 80 D
"_'J Geometry - (1) chains
% Toolpath - 25.8K - T.NC - Program number 0

-/ Update stock
=1-f7 2 -Lathe Contour Rough - [WCS: Top] - [Tplane: Lathe upy
.= Parameters
l T0101: General turning tool - OD ROUGH RIGHT - 80D
ﬂ Geometry - (1) chains

22 Toolpath - 22.8K - T.NC - Program number 0

-/ Update stock

* The Tool Path looks as shown in Fig 3.

The Tool path looks as shown in Fig 5.

Fig 3 T
I
| L
| 7
[ r___
—
—
Ee=——d
R
riJ
riJ
B J
‘r T
| ‘F*J
|
-
|
| E—

CN20N19112H3

Fig 5

[
L
-
T E— =l
T —
17?L
| E—
]
rfJ
JriJ
r T
.
| P
L]

CN20N19112H5

Perform Rough Cycle Toolpath for the same Job as
shown in Fig 6.
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Fig 6

[=)-m, Machine Group-3
BD Properties - 2 Axis Slant Bed Lathe MM
I "7 Files
----- & Tool settings
- Stock setup
2 Toolpath Group-3
- 1 -Lathe Canned Rough - [WCS: Top] - [Tplane: Lathe upg
== Parameters
----- J T0101: General turning tool - OD ROUGH RIGHT -80D
----- i] Geometry - (1) chains
% Toolpath - 25.8K - T.MC - Program number 0
----- ! Update stock
=-{77 2 - Lathe Contour Rough - [WCS: Top] - [Tplane: Lathe up|
% Parameters
----- J/ T0101: General turning tool - OD ROUGH RIGHT - 80D
----- + ) Geometry - (1) chains
% Toolpath - 22.8K - T.NC - Program number 0
----- ! Update stock
£ 3 -Lathe Rough - [WCS: Top] - [Tplane: Lathe upper left]
== Parameters
----- J T0101: General turning tool - OD ROUGH RIGHT -80D
----- i] Geometry - (1) chains
=2 Toolpath - 16, 7K - T.NC - Program number 0
----- ! Update stock

* The Tool path looks as shown in Fig 7.

Fig 7

‘r*
|

|

|

|

[

CN20N18112H7

» Select the Option “Select all dirty Operations” as
shown in Fig 8.

Fig 8
Toolpaths
Py Xy | Tp Tx ?
BXR YA $ NPkl L9

» All the Tool paths selected is as shown in Fig 9.

« Allthe Selected Tool path Operations looks as shown
in Fig 10.

* Right Click on the Machine Group and select setup
Sheet as shown in Fig 11.

Fig 9

-, Machine Group-3

E-[E] Properties - 2 Axis Slant Bed Lathe MM

----- "7 Files

----- iz Tool settings

g Stock setup

& Toalpath Group-3

% Parameters

-t | Geometry - (1) chains
|/ Update stock

- Parameters

ﬂ Geometry - (1) chains
{7 Update stock

2= Parameters

-+ ) Geametry - (1) chains

4 ) Update stock

E-F7 1-Lathe Canned Rough - [WC5: Top] - [Tplane: Lathe upg
- | TO101: General turning tool - OD ROUGH RIGHT -80 D
-2 Toolpath - 25.8K - T.NC - Program number 0
=7 2 -Lathe Contour Rough - [WCS: Tep] - [Tplane: Lathe up
- J T0101: General turning tool - OD ROUGH RIGHT - 80 D
-2 Toolpath - 228K - T.NC - Program number 0
=+ 3 -Lathe Rough - [WCS: Top] - [Tplane: Lathe upper left]

- | T0101: General turning tool - OD ROUGH RIGHT - 80D

-2 Toolpath - 16, 7K - T.NC - Program number 0

Fig 10
]
rfJ
rfJ
= - — e T J
| <
| F—J z
‘ =
| — 5
| | z
| E— s
=z
©
Fig 11
¢ A b T
] wming tcolpaths »
+
s
f Ect selecied operations y  dane:Lathe
Groups » HRIGHT -80
Cut v )
7 bt slane: Lathe
Delete HRIGHT - 80
2er 0
1 the uppesr lefl
Expand
Collapse H RIGHT - 80
Feports 5
Operation selection...
Soat »
Impaort...
Expart...

1 Lathe stock preview
Lathe stack update

‘ooipatng

|
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» Enter the details of General Information for developing
the Spread Sheet as shown in Fig 12. And click ok.

The Setup sheet with the details for each Operation
and cycle time is developed as shown in Fig 13.

Fig 12 I - -
Setup Sheet e
General Information
| MACHINE OPERATION EFFICIENCY =~ | 2
.
Cus [ razrar -
rammer [ MANU KUMAR H A ~ |
rawing | STEF TURNING ~| x
[o1 ~| =
~|
>
-
_— | X
B Images
8 Use color B view of Operation
() Operation's WCS i X
Format BMP -
() Operation's Tplane
The current screen image
will be captured as a © Isometric relative to operation's WCS
fe h
e e A (") Isometric (WORLD)
Clean () Graphics view
Tool Sorting
() Default © ascending () Descending () Mone
Report Templates (Press F2 to reassign)
2 AXIS SLANT BED LATHE MM | setup sheet (Jathe)
\ @
Fig 13

Mastercam

2 Axis Slant Bed [ athe MM

\Yefup Sheet ‘Rpparf

GENERAL INFORMATION

PROJECT NAME:

CUSTOMER NAME: NIMI

PROGRAMMER: MANU KUMAR H A
DRAWING: STEP TURNING
DATE: 06 January 2025
TIME: 17:20

MACHINE OPERATION EFFICIENCY

REVISION: 01

E:\ACER DESKTOP BACK UP\D DRIVE\NIMI DEVELOPMENT CNC MCING TECHNICIAN\OPERATION

EFFICIENCY EXERCISE.EMCAM

CG&M:

CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.9.112

271



OPERATIONLIST —\\
OPERATIONINFO 1 - Lathe Canned Rough N\
1
CYCLE TIME: 0 HOURS, 3 MINUTES, 31 SECONDS
ﬂMEMT:
SPINDLE SPEED: 120 C55
FAST FEED: 0.2 mmirey S
SLOW FEED: 0.1 mmirev <
STOCK TOLEAVE (X): 0.2 PN
STOCK TOLEAVE(Z): 0.2 /j/\\\ >
RETRACT ACTIVE: NO RN NS
ENTRY ACTIVE: NO R NN
COOLANT: Flood
TOOL INFD FO107: General furning tool - 00 ROUVGH RIGHT - 80 DEG.
TOP TURRET: YES
ACTIVE SPINDLE: Left
SPINDLE DIRECTION:  CCW
SPINDLE SPEED: 120 €8S
FAST FEED: 0.2 mmirev
SLOW FEED: 0.1 mmirev
OFFSET: 1
OFFSET (BACK):
INSERT UP: NO
COOLANT: Flood
TIME: 00:03:31
HOLDER: MWLNR 2525M 08
LENGTH: 150.0
WIDTH: 320
DORIENTATION: WVertical ANGLE: DD
HAND: Right
INSERT: CMHMG 12 04 08
SHAPE: C (80 deg. diamond)
RADIUS: 0.8
MATERILAL" Carbide
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CPERATION INFO

2 - Lathe Contour Rough

CYCLE TIME: 0 HOURS, 3 MINUTES, 36 SECOMNDS
QEHT.
_-h_ f
[ E——
SPINDLE SPEED: 120 C55
FAST FEED: 0.2 mmirey
SLOW FEED: 0.1 mmiray
STOCK TO LEAVE (X): 0.2
STOCK TO LEAVE (Z): 0.2
RETRACT ACTIVE: MO
ENTRY ACTIVE: MO
COOLANT: Flood
TOCLiNFD TO101: General turning foof - O0 ROUGH RIGHT - 80 DEG.
TOP TURRET: YES
ACTIVE SPINDLE: Left
SPINDLE DIRECTION: COW
SPINDLE SPEED: 120 C55
FAST FEED: 0.2 mmirev
SLOW FEED: 0.1 mmray
OFFSET: 1
OFFSET (BACK):
INSERT UP: MO
COOLANT: Flood
TIME: 00:03:36
HOLDER: MWLNR 2525M 08
LEMGTH: 1500
WIDTH: 320
ORIENTATION: Viertical ANGLE: 0.0
HAND: Right
INSERT: CHNMG 12 04 08
SHAPE: (80 deg. diamond)
RADIUS: 0.8
MATERIAL- Carbide

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.9.112
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CPERA TIONINFQ

3 - Lathe Rough

Compare the Cycle Times of all the Three Tool paths
The Cycle Time taken for the simple step Turning Operation by Canned
Rough Tool path has the cycle time of 3Minutes and 315econds.

This shows that the Canned Rough Tool path has taken less Cycle time and
has Optimum Efficiency compared to Lathe Contour Rough and Lathe Rough

Tool paths.

CYCLE TIME 0 HOURS, 3 MINUTES, 50 SECONDS
COMMENT:
""""-.___
i
SPINDLE SPEED:
FAST FEED: 0.2 mmirey //A/>
SLOW FEED: 0.1 mmirew S
// />\\ <
STOCK TOLEAVE (X 0.2 TN
STOCK TOLEAVE (2 0.2 /////<\\ o
A< \\\ S
RETRACT ACTIVE: NO PN ~S
ENTRY ACTIVE: NO < TN RS
@ ~ o \v/\v/\v/\\\\/y>
COOLANT Flood
TOOL INFO TOH01: Gemeval fuming fool - 00 ROUGH RIGHT - 80 DEG,
TOF TURRET: YES
ACTIVE SFIMDLE: Left
SPINDLE DIRECTION:  COW
SPINDLE SPEED: 120 G55
FAST FEED: 0.2 minrey
SLOW FEED: 0.1 mmirey
OFFSET: i
OFFSET (BACK):
INSERT UP: NO
COOLANT, Flood
TIME: D0:03:50
HOLDER: MWLMR. 2525M 08
LEMNGTH: 1500
WIDTH: 320
ORIENTATION; Viedtical ANGLE' 0.0
HAND: Right
INSERT: CHMG 12 04 08
SHAPE: C (B0 deg. diamand)
RADIUS: [VR:}
MATERIAL: Carbide
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Capital Goods & Manufacturing
CNC Machining Technician - CAM-Advanced

Exercise 1.9.113

Create a program of grooving/threading on OD/ID in CNC turning

Objectives: At the end of this exercise you shall be able to

create the program for OD turning operation using CAM
create the program for ID boring operation using CAM
create the program for OD grooving & threading operation using CAM
create the program for ID grooving & threading operation using CAM
check the program by simulation
export the program to CNC lathe

run the program auto/single auto mode.

25

20

30

2X45°

1.6X45°

5

o
B g 8 & . L X3
8| | 8. gl g
=
R2 P
\t*» &
5 20
——
75
1 @60X75mm FE310
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE =+ TIME :

=&

GROOVING / THREADING ON OD/ID

CODE NO: CN20N19113E1
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Job Sequence

* Read the drawing. Fig 2
; |
» Switch ON the computer. ,f@ >
* Open the mastercam software . ; S — .
+ Select the default metric configuration file : IS ==
: i s W
¢ Load a machine definition : ; o
* From machine tab, choose the lathe machine type CAEYE:
and select default. =
* Press F9 to display axes and wireframe setup e
« Select the lathe plane from the planes manager s 0 @
toolbar and select +D +Z from the drop down menu. Select solid and revolve
* Create the 2D geometry. (Fig 1)
Fig 3
Fig 1
5
» Select solid and revolve and do right click to get 3D
view
» Save the file. (Figs 2 & 3)
* Perform the stock setup (Fig 4) & Jaw setup
(Fig 5)
Fig 4
Toolpaths - 0 —
SRS LY RN .
B= A Y arno$ =gl
=88 Machine Group-1 Properties...
~-1ll Properties - Lathe Default MM
[ e Fies (® Left Spinde () Right Spindle Delete
(Defined) (Not Defined)

|y @ Tool settings
g O Stock setup
= 3 Toolpath Group-1

Click on plus mark select stock setup

[ o TWORT J AR

Select stock setup & Press stock properties & fill stock size
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Fig 5

Machire Component Manager - Stock
One !}

Mama: Stock fLek Spirnle)

[ Geometry | Position/rientstion Gn Machine

=
Geomatry: Cybnder - Rrahicency
Coor: 7_.- iﬂi Transhucent
Chesd tekranca: o028
Make from 2 poirt... D
10
oD S0 Select
(m T Select
Length TS0 Select.
Pastion Aong fxs
2 80 se ‘;‘:‘""‘"
Lk Margr:
00
A Z - 1B Use Marging
Ereviem Lathe Boundates
v ® ?
E——

Select chuck Jaws properties & fill Jaws size

Machine Companent Manager - Chisck Jaws

armél

Machine Group Properties

Fles  Tool Settings Stock Setup

Stock Plane:
Top
Stack

Chuck Jaws:

O Lt Spindls O Right Spindls:
(Defined) (Nt Defined)

Properties.

Delete:

(] Fit screen to boundaries

Delet
OlLeit Spnde O Right Spindie e )
(Not Defined) {Not Defined)

Tailstock Center Steady Rest

Properties. Properties.
Delete Delete

(Not Defined) (Not Defined)

Display Options.

B Lsfistock 8 Right stock Al

[Ciefichuck [ Right chuck

- . None

[ Taistock () Steady rest

) Shade boundaries

Machine Comparent Manager - Chuck Jaws.

Name: Chuck: Jaws (L% Spncle)

Geomein | Pusmeses

Geomety: Paametre

150

00

1200

O 166687 00000
Mses7 188567 00000
I 66667 00000

Click “ok” green right mark

ane!

Name: Chuck Jaws Lok Spinde}

 Geometry | parameters

Clampng ethod
©Dusde dameter 00)
(Diinsds Ssrmster (D)
Referance Point.
N

FPostion.
(8 From stock.
[~ ————

Gop eng:

=0

User Defined Postion

Dismete

o

oty From Machine:

Seect.  @Zok

B ol chck jam
(] Dipley bonrdey
B Diplay rferencs pont

Preview Lashe Beundanes

Select lathe and turning
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Select appropriate toolpath for the desired operations

» Lathe face toolpath (Fig 6)

Fig 6

4

HIIU.FQEUH-._
P o e o Ga e Face oo sware mm;::.. o c

e

Select face operation choose a tool & fill parameters

g Lame race

Tosatpursneicn Face paanmen

Toolpaths - =
Py Xy |Tp Tx '5- | ERESE oL |7
B @ v a2 |5y @®E-| IR

(=l Machine Group-1
=] Properties - Lathe Default MM
7 Files
J Tool settings
i @ Stock setup.
132 Toolpath Group-1

-~ J T0101: General turning tool - OD ROU
+ ) Geometry

= Toolpath - 9.6K (00:00:00) - T.NC - Pt

4.4 Update stock

Select tool and fill parameters

B Generate toolpath

>
1
1
‘ i
|
I
| .
1
1
E— |
I I
| |
« XA ~ 4 77 »
* Lathe rough toolpath & lathe finish toolpath
(Figs 7 & 8)
Fig 7
Home ‘Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art Machine View Turning Milling
= E- WU =] ® PY b BRI b
B g =5 = beq P
Finish Drill Face = Face Cont... C-axis Con.. Cross Con.. FaceDrill = Stock Flip  Pickoff/Pul... StockTran.. Chuck
General C-axis Part Handling
&4 Lsthe Rough X
Wy % [ Toolpaths -
o) A Toolpath parameters - Rough parameters
@e o Toot rumber: 1 Ofisetnurber. 1
Ot 0B
e Station number: 1 Tool Angle.
V- AIRY
. r— 0202 R08 Feedrate: 02 Ommiey Ommimin Omicrons
/ CBROUGHEGIEEY 0D ROUGHLEFT- BPunge Feedrate: 0.1 ©miev Qmmsmin Omierons
" v Spindle speed: 90 (QCcss  @RPM
o Max. spindle speed: 10000 Coolart... )
[NEI — s
[ IEYE
[
SAE TI111R0S TIZ12R08 FroRL
- 0D Left 55 deg 0D Right 55 deg 155 7750 From Machine | Define
L] L]
| L e (JForce tool change: [ Tobatch
| LB Comment:
|
O 0 @ ||s v 18 Show library tools. Right-click for ptions =
ESE e 1 5] Selectbrary ool @ Toolter v
Axis Combination / Spinde Origin
LeftUpper Misc values. @ SockUpdde.. (J  Refpoint
" Spindle origin: Lathe upper left 20 ) Tool Dispay Canned Text

R
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Fig 8

4, Lathe Rough

Toolpath parameters Rough parameters

Cutting Method:
One way v

X
Tool Compensation
B Owip.. | Compensation
Desth e
2 [comper ]
Comput v
O Ao meer
O Equal steps 1 Optimize cutter
© hcremental compin coniral
Compensation
Dot dicction
() increments of: 0.1 Right b
Minetdepth: 001 Rol cutter
around comers:
Stock to leave in X o
02 v
Stock toleave in Z @[ sarmm
02 S
B leadinOd.
Vrable depth e
00 cidepth |Plunge Paranetes...
@] Fiter.
O Tool Inspecion.
O  ChpBreak
(O Section tuming
Stack Recogntion
Disable stock recogniion v
Adiust Stock
(7] Sherten pass
B Generate toolpath

Click “ok” green right mark

Toolpaths i
B h kG- BB
DR vaC & NakE-

iy M G-
a—?m-mmm

=

(SR

i P
1o Tol i
oty

S Pt
=) o0 Geneal gt 0O RO
1) Gaematry
5 ookt -5 B DI00A0) - TN P
') Lpate stk

2-Late Raugh - e Tog] - [Tpkmes .
|- Pates
= J T0101; Gerre g ol - ROLY
4] cemery - e
[ Tockath- 1.3 B0 - THE -1

! Lpcate st
»

» Lathe groove toolpath

(Fig 9)

Fig 9

Select Groove operation choose a tool & fill parameters

Home Wireframe Surfaces Saolids Model Prep Mesh Drafting
Cutoff Dynamic R... Thread v Face Cont... C-axis Con.. Cross Con...
General | C-axis
ﬂt Grooving Options
Groove Defirition Faint Selection Ly
)1 Paint O Manual |
. ()2 Paints ‘ () Whindaw
() 3Lines ‘ )
O Chain
() Multiple chains ‘
= T v X ?
2, Lathe Groove (Chain) X
Toolpath parameters
Tool number. 47 Offset rumber. 47
Station rumber: 47 | Tod Ange.. |
01
T4545 R0 WA, T4E4ER0A VIE. Feedle: 27 Qmmev Ommn
ODGROOVELEF..  ODGROOVE LEFT - WIDE @Frishfeedrate: 005 Qmmsiev Ommimin meons
Spindle speed: 115 ©Css  ORPM
{@Finish spindle speed: 500 (Ocss  @RPM
Max. spindle speed: 5000 | Coolart... () |
TATATRO.1 W1.85 TABAB RO3 WA.
0D GROOVE RIGH 0D GROOVE RIGH Home Podion
K25 z250.  FomMochine | Define
— (JForce tool change: (OTobatch
Comment
8 Show ibrary tools Right cick for options -
' Select lirary tool .. @ Toolfter. v
s Combination / Spinde Origin F— —
Lo | Miscvales.. | @ StockUpdate.. [J  Refpoit
O Tool Display. | Camned Text..

18 Generate toolpath

Click “ok” green right mark

[ h G-
| @ oy X
1 [y—
= B B
| J TS TR QR ECT —TL Y. Stawtng
T e L] L
Ao
— ! ] »
v & o @

Toolpaths
WA B KE BRBoL 7

BN vacé

i

- | TouD:: General aming oo - D ROUGH RIGH
) cemnety

A Tooal 86 L0 T Frogann.
S s
2-LatreRogh-CS: T - T et .
253 Paanetrs

- ] Totot: Gerrel aming ol - COROUGH RIGH
4] Genety (1 s

L2 Toapah - 3. (00040 TAC -Progan
b4 o

3-Ltne Goc (o) NCS: o e -

= Paanetes

L ] Toan2: rooving oo - 00 GROCYERIGHT -t
4] Gecnety-({ dars

22 Toopah - 3K D) -TAC -Progran
Ly o
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* Lathe drill toolpath (Fig 10)

Fig 10
Home Wireframe Surfaces Solids Model Prep Mesh Drafting Transform Art M
g .
= ] . ® = = & . P
Rough Finish Face s Face Cont... C-axis Con... Cross Con... Face Drill s Stock F
General Coavi -
# Lathe Drill X
Toclpath parameters  Simple drill -no peck  Simple dril custom parameters
Tool number: 3 Offset number: 3
T7373 2.9464 Dia. T7474 3.048 Dia
NO.32 DRILL NO 31 DRILL Station number: 3 Tool Angle
‘ ‘ I Feed rate: 100.0 Omm/rev @ mm/min microns
Spindle speed: 284 ©Css  (ORPM
7575 3,175 Dia. 7676 2.2639 Die Max. spindie speed: 1000 Ceolart... ()
1/8 DRILL NO.30 DRILL
Home Posttion
‘ ‘ 125 Z:250 From Machine ~  Define
[JForce tool change [ To batch
7777 3.4544 Dia. T7878 3.5687 Dia
NO.25 DRILL NO 28 DRILL Commert
18 Show library tools Right-click for options o
Select library toal... [} Tool Fitter... L
Axis Combination / Spindle Origi
= - mbinafion / Spindie Crigin Misc values... B Stock Update O Ref paint...
Left/Upper
* Spindle origin: Lathe upper left  Z0. (O Tool Display. Canned Text...
1B Gienerate toolpath x ?
y
o Lathe Drill X
Toolpath parameters  Peck diill -full retract  Pack drill custom parameters
Dl Cycle Parameters
450
7Depth. (—— E Cycle:
© tbsolute () Incremental Peck Dril v
Dil Poirt... First peck 20
% 0D z: 450 Subsequert peck 3.0 e
— — ookt - .6 (OLC000) A Pogram .
Peck clearance 0.0 e ) s i
anesers.
3 ettt comamres
B  Clearance.. 50 Retract amount 0.0 5 T £ K BOBL0) T2 ogoms
(O Absalte € Incremental Dwell 0.04 4 e OO
B ) E— oo et o M
" Shift 0.0 jusnees
¢
Refract... 20 FE
Absalute Q) Incremental |
© ° (] Dril tip compensation |
(7] From stack
Breakthiough amount: 5.0 be—
B Generate toolpath x ?

Select Drill operation choose a tool & fill parameters
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Lathe thread toolpath (Fig 11)

B Gz ockesh x d

Fig 11 Select threading operation and fill all parameters,
Select start point & end point
A Lathe Thread X 3 Luthe Thiead
Toolpath parameters  Thread shape parameters  Thread cut parameters. T:
Tool number. 6 Offset number: & Thesd Fam
Station number: 6 Todl Ande. T
T0606 RD.1834 T121121 R0.127 Feedrate: 436 Ommey @mm/min microns [
LSSR-164D - NASR-062D - NT-2R10E =
Spindle speed: 62 (€SS @RPM
Max. spindle speed: 500 Coolart... ) Feusted Dammiern - Major Minor Dharmeters
L] 1) Large end of taper
- Sral end of taper
Home Posiion
T123123 R0.3668 T125125 R0.3332 125, Z:250. From Machi ~ Defir Mrwances
NASROE2D-NT2RI0E  NASR-0E2D - NT2R1IE [ fecie ]| =
B Seect From Tatke
I I (JForcetool change [ To batch o -
Comment ) i i
18 Show library tools Right-click for options Thread prerisior: 00 [ Croan earindion s [TI—
Select library tool. @  ToolFiter v _
Taerange: 10
Ais Combination / Spindle Origin
Lo Misc vakies.. | [ SiockUpdate.. | (]  Refport..
Spindle ongin: Lathe upper left 20 O Iool Display. Canned Text...
B Generste toolpath i ?
[ [Rm— X 7
A Lthe Thread X A Lathe Thread ¥
Toskath paametery  Thesd shepe paremetes  Theead ouf parametens Theead cut parametens
la st il NC cods fomat: Canned v O v st
08
O srativead Sebact from latls._ Deteming cut deptha from: Amourt of last cut: 0.0 hlumber of speng cuts: 1
et . Compune fram foemuia L
0 (0 Equal depha
i g h Lia Dietesmine rimber of cuts from:
1] () Amourt of first cut: 0.25
—_— Adusied Diamebers Hayor/Miror Diamelen:
O M of cuts 5
MoorDianctr.. | 2000 n 0 Large v ol Lape '
Accabialion chharance
Semal endl of taper Stock cearance:
Woret | SN [0 w4 7 30 (comue
Omn Crevs
Thesd seph: 0% vt ey Overot:
L L St Pstion.. = a Select From Tatde. 00 Lead4n angle:
20
0 ) Mapralowance. 10 om
Mror stowance. L0 Artpsied puld. Finah paas alowance:
Theead crentation: (D | [ Cross certerine ol ,. o 0o i L1
Twerarge: 00 Qmm O
B Generate ccipath ?

Select thread cut parameters and fill it, Click “ok” green right mark

CG & M : CNC Machining Technician (NSQF - Revised 2023) - Exercise 1.9.113

281



» Lathe bore toolpath (Fig 12)

Fig 12

= & E- 1] .

Rough Finish Drill Face

41

General

& Lathe Rough

Toolpath parameters  Rough parameters

Tool Compensation

8 ovelp Compensation
ype:
Oin.
ut
OAdo il
O Equal steps. Optimize cutter
O Incremental comp in contral
Compensation
Depth of cut — diection
[ Increments of: 0.1 Let o d
Min cut depth: 001 Roll cutter
——  around comers:
Stock to leave in X:
Al v
02 A v
Entry amount: 2.0 (S
— Stock to leave in Z: O Sem Frish.
> Bt amount: 0.0 B
——— B leadhOu
Varable depth —
00 ‘ofdentn Plunge Perametrs...
(] Fiter.
Cutting Method: Rough Direction/Angle
Onewsy v Ao, O Tool Inspection
v O Chip Break..

00
- o Section tuming.
Stock Recognition
Use stock for outer boundary w
Adfust Stock
() Shorten pass.

B Generate toolpath

< Lathe Rough

Toolpath parameters - Rough parameters

T0404 R0.7937 T0505 R0.7937
NDLPR-164D - DPGR-432 DTANLS-164 - TNMG-432K

B Plunge Feed rate: 0.0508

Tool number: 5 Offset number: 5
Station number: 5 Tool Angle...
Feed rate: 0.0762

Qmmiey Cymm/min Omicrons
Qmmiey Cymm/min Omicrons

Spindle speed: 61 QCss  (ORPM
T0505 R0.7937 T0505 R0.793 Max. spindle speed: 3000 Coolart... (‘)
DTANRS-164 - THMG-432K CSKNRP-164D - SNMG-432  — S
Home Postion
————
125, Z:250. From Machine Define
T0505 R0.7937 T0505 R0.397 [JForce tool change [JTobatch
MWLNL-164D - WNMG-432 A10-5VQBRZ - VBMT-221
Comment
18 Show library tools Right-click for options -
Select library tool. @  Tool Fiter.. v
#xis Combination / Spindle Origin i ‘ Stock Und o
L e sc vales. B Socklpdae. [ poirt
171" spindle orgin: Lathe upper left 20, O Tool Display. Canned Text
18 Generate toolpath x ?

Select rough for boring & select body chain
Click “ok” green right mark
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+ Lathe groove toolpath (Fig 13)
Fig 13
Y Lathe Groe (Chain]
General Tacksth p e shape Grawe: mugh Grogve frish pameton
Taol rmber _‘D__ Ot rumbe _'?‘__
= e — = ‘l Staken rurber. W Toul Ingla
Rough Finish Drill Face o = )
TOR0E RO WEES TIHZ RIIWY. Foedate: & Qeame Omuinn [ merens
] ' T W ' 0 AReVE P IORTIENS B Frh feadrme: 202 Qe Cimn (o
| .:’ al Sprede meed: 00 ()55 QRFM
. wonde 500
Cutoff Groove Dynamic R.. Thread — Wfeen ot SRS Q0K QR
| Vi mpredle meed: 1000 Codlart . [}
TIDORDIZTWESTT  TES4RLIZTWIITS
Select grooving operation and fill all the parameter in i M i o Hame Faston
toolpath parameters, groove shape parameters, groove [CHEIEEIN Usddned | s
rough parameters, groove finish parameters.
[IFome vl change [0To b
Commant
B Show iy toch PRight-cick for aptons -
Skt lbrary tel.. B TosFler .
hata Combination / S Cvgn
b L Minz valumy, B Snck Updeis. O Relpont
| Spinde rigey Lafve upoer leht Z0. O Tool Deplay Caned Ted
3 Latha Groeve [Chairi x
Tedgah piranilis  SUTE PO CHATHET G ough plishsen  Goove frih paknes 1B Germaie Looigath ( 3 {f
[ [T R——— Edend greawe i dok.
© Paviel 10 groave angie
ire e furs i Targeri o grove el 1 Lathe Graove (Chain} X
e Toolpath parameters  Groove shape parameters  Groove rough parameters  Groove finish parameters
a0 BRows ot Drocton Retraction Moves
X Bi-Directional, Attemating v g Ay T —l=
I W . B Feed rats
Bark a 4—!—>
Rschton ing: 45 ] it Plunge Feed Rate
- Stock clearance: “ @Punge 005 (e
Foer. m ) mm/min
-l Stack amount
DDDC iy DReract 02 i
8 mm/min
— f Dwell Time
Rough step HNone
Percent of tool wicth T_ _ 1.0 Seconds
p——— Stock to leave in X:
= - — Revokions
Groove Wals
© Steps
Stock to leave in Z:
Backoff 02 © Smocth
100 (—
Parameters
Face Groove
Maximum start diameter: 50000 O Mk Pune.
8 G Incipth v % 9 Mirimum start diameter: 0.0 B FekGooe
- . (] Degth Cuts
a4 Lathe Groove (Chain) X
O
O

Toolpath parameters  Groove shape parameters  Groove rough parameters  Groove finish parameters

Tool Compensal
B Frish [0 Tool back offset number. 0 Bl
Compensation

Direction for 1st pass type

)
ccw
o Optimize cutier
LA LI

comp in conliol
Rol cutter around comers
Retraction Moves

Filter ..

@ Genarate toolpath

Tool Inspection..

A v
O Rapid
OFeedrate: 001 ey
Number of finish passes mm/inin
Comer Dwel Wall Backoft
Finish stepover: o0 O Nore: H “oftool widh
W () Seconds .
””‘7 ) Revolutions
Stocktoleavein X g, 40
L _J 00 © Middle ovetap
- Stock toleave in Z: O Select overlzp I 6 I

Select Overlap

Distnce fram Tst comer, || ) nore underuts

00
Overap between pssses: @ Leadln
= (] Fiter...
18 Generats toolpath x ?

Click “ok” green right mark
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+ Lathe thread toolpath (Fig 14)

Fig 14
*Lni:'\eﬂrm ¥ qlll""mltﬂ
Tookath ey Thmdd Tocpath paramatens  Thvead shape parmetes  Thesad cut parameten
Todnumber § Ohtnneer § U4 e
| Saton number 3 Tod Ande... Omnvesd
ke gt
 TEORALME AT feedee 100 Comimy Qi
NERiSER., SRS e = o ek
Sprdemesd 128 C55  ORM [
Max. spindle speed. 500 Cooland_. ()
e M Diameter | 310
_—— ——
Mor ameter.. 320
Hot Pradon
TZRITE ARG TITHETR D ST FTE TR oo : an
SOETELSERS SDETZLSERS. . e kit
Bt Peakion_.
13
[Ifercnieelchargn [ Tokaich il 35
Comment:
[ Er e Peght-cick for opiors. L Thrad areriatien. [ [ Cross centedine ot
Select by el B Teifee -
hein Combration / Sarche i
B e Macviai. | @ Secklbdds, | [ Felport
F e orige: Lathe uppar et 25, O Tosi Daplay. Canred Tesd
[ T ep— vy & 7

Select threading operation and fill all parameters

Y Lathe Thread *
Toopath pararselers  Thisasl shage pammeleny  TTVeRd 08 pamelen
WC codefomet: Carrwd v O Mot
Detemare: out deptha fn: Aot of bl i D0 Mumberof sprngcuty: 1
O b ame
) Equal depihn
Detsrrars rber o ot .
Ofroridintas: 03
0 Hurrbr o i §
Sock Sexaroe: .
e _F. s [ Compue
——y T Om (s
Chveroat:
o Leadsn angle
S Al
Qm (T
Arbicpated pulcF: Fash s aliware
W — w
Om  COwn
[T ——— X 7

Click “ok” green right mark

Tiraad Fom
Salectfom lase
Comput Fom farmdi .
Dz Theead .

Auoied Dameiers  MerMines Daselirs
k| ©) Lomge end o aper

2 Gmallend of taper

v
B ekt Fon Tk
Majr shrmarce; 00
Mo abwancy: 01
Hawrcescheance. 10
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« Select back plot option to simulate the toolpaths for simulation (Fig 15)

Fig 15
Toolpaths v X
X ixE- EREocoL 7 @
2K ¢ Eole | I &

2 Toolpath Group-1
Elr7 1-Lathe Face - [WCS: Top] - [Tplane: Lathe upper left]
% Parameters

----- l T0101: General turning tool - OD ROUGH RIGHT - 80 DE
----- + ) Geometry

.. Toolpath - 9.0K (00:00:00) - T.NC - Program number 0

R S J Update stock

i = 2 -Lathe Rough - [WCS: Top] - [Tplane: Lathe upper left]
% Parameters

----- l T0101: General turning tool - OD ROUGH RIGHT - 80 DE
----- + ] Geometry - (1) chains

-2 Toolpath - 14.8K (00:00:02) - T.NC - Program number €
----- ) Update stock

=5 3 -Lathe Groove (Chain) - [WCS: Top] - [Tplane: Lathe upg
E Parameters

----- l T0202: Grooving tool - OD GROOWVE RIGHT - NARROW
----- ﬂ Geometry - (1) chains

.2 Toolpath - 83.7K (00:00:00) - T.NC - Program number C
----- Do not update stock

- 4 -Lathe Drill - WCS: Top] - [Tplane: Lathe upper left]
.25 Parameters

----- J T0303: Driling tool - 1-1/8 DRILL

a"g Toolpath - 7. 7K (00:00:00) - T.NC - Program number 0
----- ) Update stock

27 5 -Lathe Thread - [WCS: Top] - [Tplane: Lathe upper left]
.25 Parameters

----- l T0606: Threading tool - LSSR-164D - LT-16ER-20UN
.22 Toolpath - 7.5K (00:00:00) - T.NC - Program number 0
----- ) Update stock

=% 6 -Lathe Rough - [WCS: Top] - [Tplane: Lathe upper left]
% Parameters

----- l TO505: Boring bar - A10-5VQBR2 - VBMT-221

----- :J Geometry - (1) chains

232 Toolpath - 11,9K (00:00:02) - T.NC - Program number €
----- ) Update stock

=5 7 -Lathe Thread - [WCS: Top] - [Tplane: Lathe upper left]
% Parameters

----- l T0909: Threading tool - S0612-L5ER 3 - LT-11NR-24UN
.23 Toolpath - 7.7K (00:00:00) - T.NC - Program number 0
----- ) Update stock

=7 8 -Lathe Groove (Chain) - [WCS: Top] - [Tplane: Lathe upg
i +-Z5 Parameters

4 ' »

-

Select all operation press 1st below button from TOOLPATHS for simulation

» Verify the toolpath (Fig 16)

Fig 16

Toolpaths v R ox

- Y& | == e
R [T Ix 577 |2
a
v

Verify selected operation, Press indicate button for simulation
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« Select G1 option to generate the program (Fig 17)

Fig 17

l

Post processing >
Auctive post Select Post
[MPLFAM.PST
[JOutput part file descriptor Froperties. ..
B HCfile

) Dvernwrite 2 Edit

© ask MC extension:

MC

[ Send to machine Communications

[ MCI fil
Owenurite Edit
Hzh
ol b 4 ?
Press G1 to generate a program _

* NC program generated
00000 G1 X-1.6 F.15
(PROGRAM NAME - EX .1) GO0 Z3.
(DATE=DD-MM-YY - 08-01-25 TIME=HH:MM - 14:28) X62.
(MCAM FILE - C:\USERS\ADMINISTRATOR\ Z5
DESKTOP\EX 1.8.00.MCAM) G1 X-1.6 F15
(NC FILE - C:\USERS\ADMINISTRATOR\DESKTOP\ G0 Z25
EX .1.8)

X62.
(MATERIAL - ALUMINUM MM - 2024) -
G21 '

G1 X-1.6 F.15
(TOOL - 1 OFFSET - 1) GO 72
(OD ROUGH RIGHT - 80 DEG. INSERT - CNMG 12 '
GO T0101 Z4.151
G18 G12Z2.151 F.15
G97 S1500 M03 Z-74.8
GO G54 X62. Z3.5 M8 X58.
G99 G1 X-1.6 F15 X60.828 Z-73.386
GO0 Z5.5 G0 Zz4.2
X62. X56.032
72 G1Z2.2F.15
G1X-1.6 F.15 Z-51.766
GO0 Z4. G18 G3 X56.4 Z-52.8 I-2.816 K-1.034
X62. G12Z-74.8
715 X57.016
G035 GO z4.2
X62. X55.048
71, G1Z2.2F.15

Z-50.903
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G3 X56.032 Z-51.766 1-2.324 K-1.897

G1 X58.86 Z-50.351
G0 z4.2

X54.064
G1Z22F.15
Z-50.424

G3 X55.048 Z-50.903 1-1.832 K-2.375

G1 X57.876 Z-49.489

G0 z4.2

X53.08

G1Z7222F.15

Z-50.116

G3 X54.064 Z-50.425 1-1.34 K-2.684
G1 X56.892 Z-49.01

G0Z4.2

X52.096

G1Z2.2F.15

Z-49.922

G3 X53.08 Z2-50.116 I-.848 K-2.877
G1 X55.908 Z-48.702

G0Z4.2

X51.112

G1Z2.2F.15

Z-49.821

G3 X52.096 Z-49.922 I-.356 K-2.979
G1 X54.924 7-48.508

G0 z4.2

X50.128

G1Z22F.15

Z-1.797

G3 X50.4 Z-2.3 I-.864 K-.503
G12Z-28.8

Z-49.8

G3 X51.112 Z-49.821 K-3.

G1 X53.94 Z7-48.407

G0Zz4.2

X49.144

G1Z22F.15

Z-1.258

X49.814 Z-1.593

G3 X50.128 Z-1.796 I-.707 K-.707
G1 X52.956 Z-.382

G0Z4.2

X48.16

G1Z2.2F.15
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Z-.766

X49.144 7-1.258

X51.972 Z.156
G02Zz4.2
X47.176
G1Z2.2F.15
Z-.274

X48.16 Z-.766
X50.988 Z7.648

G28 U0. V0. W0. M05

T0100
MO1

(TOOL - 2 OFFSET - 2)

(OD GROOVE RIGHT - NARROW INSERT - N151.2-

185-20-5G)
GO0 T0202

G18

G97 S115 M03

GO0 G54 X54.4 Z-40.583

G1 X50. F.05
G0 X50.4

G1 X49.6 F.05
GO0 X50.

G1 X49.2 F.05
GO0 X49.6

G1 X48.8 F.05
GO0 X49.2
G1X48.4 F.05
GO0 X48.8

G1 X48. F.05
GO0 X48.4

G1 X47.6 F.05
GO0 X48.
G1X47.2 F.05
GO0 X47.6

G1 X46.8 F.05
GO0 X47.2

G1 X46.4 F.05
GO0 X46.8

G1 X46. F.05
GO0 X46.4

G1 X45.6 F.05
GO X46.
G1X45.2 F.05
GO0 X45.6
G1X44.8 F.05
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GO0 X45.2
G1X44.4 F.05
GO0 X44.8

G1 X44. F.05
GO0 X44.4

G1 X43.6 F.05
GO0 X44.
G1X43.2 F.05
GO0 X43.6
G1X42.8 F.05
GO X43.2
G1X42.4 F.05
GO0 X42.8
G1X42. F.05
GO0 X42.4
G1X41.6 F.05
GO X42.
G1X41.2 F.05
GO0 X41.6

G1 X40.8 F.05
GO0 X41.2

G1 X40.4 F.05
GO0 X54.4
Z-39.267

G1 X50. F.1
G0 X50.4
G1X49.6 F.1
G0 X50.
G1X49.2 F1
GO0 X49.6

G1 X48.8 F.1
GO0 X49.2
G1X48.4 F.1
GO0 X48.8
G1X48. FA1
GO0 X48.4
G1X47.6 F1
GO0 X48.
G1X47.2 F1
GO0 X47.6

G1 X46.8 F.1
GO0 X47.2
G1X46.4 F1
GO0 X46.8

G1 X46. FA1
GO0 X46.4
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G1 X45.6 F.1
GO0 X46.
G1X45.2 F1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1X44.FA1
GO0 X44.4
G1X43.6 F1
GO0 X44.
G1X43.2 F1
GO0 X43.6
G1X42.8 F.1
GO0 X43.2
G1 X424 F1
GO0 X42.8
G1X42. FA1
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2 F1
GO0 X41.6
G1 X40.8 F.1
GO0 X41.2
G1X40.4 F1

X40.663 Z-41.768

GO0 X54.4
Z-37.95

G1 X50. FA1
GO0 X50.4
G1X49.6 F1
GO0 X50.
G1X49.2 F1
GO0 X49.6
G1 X48.8 F.1
GO0 X49.2
G1X48.4 F.1
GO0 X48.8
G1X48. FA1
GO X48.4
G1 X47.6 F.1
GO X48.

G1 X472 F1
GO0 X47.6
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G1 X46.8 F1
GO X47.2
G1X46.4 FA1
GO0 X46.8
G1 X46. F.1
GO0 X46.4
G1 X45.6 F1
GO0 X46.
G1X45.2 FA1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1 X44. FA1
GO0 X44.4
G1 X43.6 F.1
GO X44.
G1X43.2 F1
GO0 X43.6
G1X42.8 F1
GO0 X43.2
G1 X424 FA1
GO0 X42.8
G1 X42. FA1
GO0 X42.4
G1X41.6 F1
GO X42.
G1X41.2 FA1
GO0 X41.6
G1 X40.8 F1
GO0 X41.2
G1 X40.4 FA1

X40.663 Z-38.082

GO0 X54.4
Z-43.217

G1 X50. F.1
GO0 X50.4
G1X49.6 F.1
GO X50.
G1X49.2 F1
GO0 X49.6
G1 X48.8 F.1
GO0 X49.2
G1X48.4 FA1

GO0 X48.8
G1 X48. FA1
GO X48.4
G1X47.6 F.1
GO X48.

G1 X472 F1
GO X47.6
G1 X46.8 F.1
GO X47.2
G1X46.4 F.1
GO0 X46.8
G1 X46. FA1
GO0 X46.4
G1 X45.6 F.1
GO0 X46.
G1X45.2 F1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1 X44.FA1
GO0 X44.4
G1X43.6 F.1
GO0 X44.
G1X43.2F.1
GO0 X43.6
G1X42.8 F.1
GO0 X43.2

G1 X424 F1
GO0 X42.8
G1X42.FA1
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2F1
GO0 X41.6
G1 X40.8 F.1
GO0 X41.2
G1X40.4 F1

X40.663 Z-43.085

GO X54.4
Z-36.633
G1 X50. FA1
G0 X50.4
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G1X49.6 F1
GO0 X50.
G1X49.2 F1
GO0 X49.6
G1 X48.8 F.1
GO0 X49.2
G1X48.4 F1
GO0 X48.8
G1 X48. FA1
GO0 X48.4
G1 X47.6 F.1
GO X48.

G1 X472 F1
GO X47.6
G1 X46.8 F.1
GO X47.2
G1X46.4 F.1
GO0 X46.8
G1 X46. FA1
GO0 X46.4
G1 X45.6 F.1
GO0 X46.
G1X45.2 F1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1X44.FA1
GO0 X44.4
G1X43.6 F1
GO0 X44.
G1X43.2 F1
GO0 X43.6
G1X42.8 F.1
GO0 X43.2
G1X42.4 F1
GO0 X42.8
G1X42. FA1
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2 F1
GO0 X41.6
G1 X40.8 F.1
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GO X41.2
G1X40.4 F.1

X40.663 Z-36.765

GO0 X54.4
Z-44.533

G1 X50. FA1
GO0 X50.4
G1X49.6 F.1
GO0 X50.
G1X49.2 F1
GO0 X49.6
G1X48.8 F.1
GO0 X49.2
G1X48.4 F1
GO0 X48.8
G1 X48. FA1
GO X48.4

G1 X47.6 F.1
GO X48.
G1X47.2FA1
GO X47.6
G1 X46.8 F.1
GO X47.2

G1 X46.4 F.1
G0 X46.8
G1 X46. F1
GO X46.4

G1 X45.6 F.1
GO0 X46.
G1X45.2 F1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1X44.FA1
GO0 X44.4
G1X43.6 F.1
GO0 X44.
G1X43.2F.1
GO X43.6
G1X42.8 F.1
GO X43.2

G1 X424 F1
GO0 X42.8
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G1X42. FA1
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2 F1
GO0 X41.6
G1 X40.8 F.1
GO0 X41.2
G1X40.4 F1
X40.663 Z-44.402
GO0 X54.4
Z-35.317

G1 X50. F.1
G0 X50.4
G1X49.6 F1
GO0 X50.
G1X49.2 FA1
GO0 X49.6
G1 X48.8 F1
GO0 X49.2
G1X48.4 FA1
GO0 X48.8
G1 X48. F.1
GO0 X48.4
G1X47.6 F1
GO X48.
G1X47.2 F1
GO0 X47.6
G1 X46.8 F.1
GO0 X47.2
G1X46.4 F.1
GO0 X46.8
G1 X46. F.1
GO0 X46.4
G1 X45.6 F1
GO X46.
G1X45.2 FA1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4FA1
GO0 X44.8
G1 X44.FA
GO0 X44.4
G1 X43.6 F1
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GO X44.
G1X43.2 FA1
GO0 X43.6
G1 X42.8 F1
GO0 X43.2
G1X42.4 F1
GO0 X42.8
G1X42. FA1
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2 F1
GO0 X41.6
G1 X40.8 F.1
GO0 X41.2
G1X40.4 FA1
X40.663 Z-35.448
GO0 X54.4
Z-45.85

G1 X50. F.1
G0 X50.4
G1 X49.6 F1
GO0 X50.
G1X49.2 FA1
GO0 X49.6
G1 X48.8 F1
GO0 X49.2
G1X48.4 FA1
GO0 X48.8
G1 X48. F.1
GO0 X48.4
G1X47.6 F1
GO X48.
G1X47.2 F1
GO0 X47.6
G1 X46.8 F.1
GO0 X47.2
G1X46.4 F.1
GO0 X46.8
G1 X46. F.1
GO0 X46.4
G1X45.6 F1
GO X46.
G1X45.2 FA1
GO0 X45.6
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G1X44.8 F.1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1X44.FA1
GO0 X44.4
G1X43.6 F1
GO X44.
G1X43.2 FA1
GO0 X43.6
G1X42.8 F1
GO0 X43.2
G1 X424 FA1
GO0 X42.8
G1 X42. FA1
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2 F1
GO0 X41.6
G1X40.8 F.1
GO0 X41.2
G1X40.4 F1

X40.663 Z-45.718

GO0 X54.4
Z-34

G1 X50. F.1
GO0 X50.4
G1X49.6 F1
GO0 X50.
G1X49.2 F1
GO0 X49.6
G1X48.8 F1
GO0 X49.2
G1X48.4 FA1
GO0 X48.8
G1 X48. F.1
GO0 X48.4
G1 X47.6 F1
GO0 X48.
G1X47.2 F1
GO0 X47.6
G1X46.8 F.1
GO0 X47.2
G1X46.4 F.1
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GO0 X46.8
G1 X46. FA1
GO0 X46.4
G1X45.6 F.1
GO0 X46.
G1X45.2 F.1
GO0 X45.6
G1X44.8 F.1
GO0 X45.2
G1X44.4FA
GO0 X44.8
G1X44. FA
GO X44.4
G1X43.6 F1
GO X44.
G1X43.2 FA1
GO0 X43.6
G1X42.8 F1
GO0 X43.2
G1 X424 FA1
GO0 X42.8
G1X42. FA
GO0 X42.4
G1X41.6 F.1
GO X42.
G1X41.2 F1
GO0 X41.6
G1X40.8 F.1
GO0 X41.2
G1X40.4 F1

X40.663 Z-34.132

GO0 X54.4
Z-47 167.
G1 X50. F.1
G0 X50.4
G1X49.6 F1
G0 X50.
G1X49.2 FA1
GO0 X49.6
G1 X48.8 F1
GO0 X49.2
G1X48.4 FA1
GO0 X48.8
G1 X48. F.1
GO0 X48.4
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G1X47.6 F.1
GO X48.
G1X47.2 F1
GO0 X47.6
G1 X46.8 F1
GO X47.2
G1X46.4 FA1
GO0 X46.8
G1 X46. F.1
GO0 X46.4
G1X45.6 F1
GO X46.
G1X45.2 FA1
GO0 X45.6
G1X44.8 F1
GO0 X45.2
G1X44.4 F1
GO0 X44.8
G1 X44. FA1
GO0 X44.4
G1X43.6 F.1
GO X44.
G1X43.2 F1
GO0 X43.6
G1X42.8 F.1
GO0 X43.2
G1X42.4 FA1
GO0 X42.8
G1X42. FA1
GO X42.4
G1X41.6 F1
GO X42.
G1X41.2 FA1
GO0 X41.6
G1 X40.8 F1
GO0 X41.2
G1X40.4 FA1

X40.663 Z-47.035

GO0 X54.4
Z-32.683

G1X49.998. F.1

G0 X50.398

G1 X49.596 F.1

G0 X49.996

G1X49.194 F1

GO0 X49.594

G1 X48.792 F.1
GO0 X49.192

G1 X48.39 F.1
GO0 X48.79

G1 X47.988. F1
GO0 X48.388

G1 X47.586 F.1
GO0 X47.986.
G1X47.184 F1
GO0 X47.584

G1 X46.781 F.1
GO0 X47.181

G1 X46.379 F.1
GO0 X46.779

G1 X45.977. F1
GO X46.377

G1 X45.575 F.1
GO0 X45.975.

G1 X45.173 F.1
GO0 X45.573

G1 X44.771 F.1
GO0 X45.171

G1 X44.369 F.1
GO0 X44.769

G1 X43.967. F1
GO0 X44.367

G1 X43.565 F.1
GO0 X43965.

G1 X43.163 F.1
GO0 X43.563
G1X42.761 F1
GO0 X43.161

G1 X42.359 F.1
GO0 X42.759

G1 X41.957 F1
GO0 X42.357

G1 X41.555 F.1
GO0 X41.955

G1 X41.153 F.1
G18 G2 X40.4 Z-33.75 1-.323 K-1.066
GO0 X41.6

GO0 X41.2
G1X40.4 FA1
X40.663 Z-47.035
GO0 X54.4
Z-32.683
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G1 X49.998 F.1
G0 X50.398
G1 X49.596 F.1
G0 X49.996
G1 X49.194 F.1
G0 X49.594
G1 X48.792 F.1
G0 X49.192
G1 X48.39 F.1
GO0 X48.79

G1 X47.988 F.1
GO0 X48.388
G1 X47.586 F.1
GO0 X47.986
G1X47.184 F1
GO0 X47.584
G1 X46.781 F.1
GO0 X47.181

G1 X46.379 F.1
GO0 X46.779
G1 X45.977 F.1
GO0 X46.377
G1 X45.575 F.1
GO0 X45.975
G1 X45.173 F.1
GO0 X45.573
G1 X44.771 F.1
GO0 X45.171

G1 X44.369 F.1
GO0 X44.769
G1 X43.967 F.1
GO0 X44.367
G1 X43.565 F.1
GO0 X43.965
G1 X43.163 F.1
GO0 X43.563
G1X42.761 F1
GO0 X43.161

G1 X42.359 F.1
GO0 X42.759
G1 X41.957 F1
GO0 X42.357
G1 X41.555 F.1
GO0 X41.955
G1 X41.153 F.1
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G18 G2 X40.4 Z-33.75 11.323 K-1.066

G1 Z-34.

GO X54.4
Z-32.05

G1 X49.987 F.1
G0 X50.388
G1 X49.575 F1
GO0 X49.975
G1 X49.163 F.1
G0 X49.563
G1 X48.75 F1
G0 X49.15

G1 X48.337 F.1
GO0 X48.737
G1 X47.925 FA1
GO0 X48.325
G1 X47.513 F1
GO0 X47.913
G1 X471 F1
GO0 X47.5

G1 X46.688 F.1
GO X47.087
G1 X46.275 F1
GO0 X46.675
G1 X45.862 F.1
GO0 X46.263
G1X45.45 FA1
GO0 X45.85

G1 X45.038 F.1
GO0 X45.438
G1 X44.625 F1
GO0 X45.025
G1X44.212 F1
GO0 X44.612
G1X43.8 F.1

G2 X41.153 Z-32.684 K-1.7
GO0 X54.4 Z-32.683

Z-48.483

G1 X50.004 F.1
G0 X50.404
G1 X49.607 F.1
G0 X50.007
G1 X49.211 F.1
GO0 X49.611

G1 X48.814 FA1
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GO0 X49.214

G1 X48.418 F.1
GO0 X48.818

G1 X48.021 F.1
GO0 X48.421

G1 X47.625 F.1
GO0 X48.025

G1 X47.228 F1
GO0 X47.628

G1 X46.832 F.1
GO0 X47.232

G1 X46.435 F.1
GO0 X46.835

G1 X46.039 F.1
GO0 X46.439

G1 X45.642 F.1
GO0 X46.042

G1 X45.246 F.1
GO0 X45.646

G1 X44.849 F.1
GO0 X45.249

G1 X44.453 F1
GO0 X44.853

G1 X44.056 F.1
GO0 X44.456

G1 X43.66 F.1
GO0 X44.06

G1 X43.263 F.1
GO0 X43.663

G1 X42.867 F.1
GO0 X43.267
G1X42.47 FA1
GO0 X42.87
G1X42.074 F.1
GO0 X42.474

G1 X41.677 F.1
GO0 X42.077

G1 X41.281 F.1
GO0 X41.681

G1 X40.884 F.1
GO0 X41.284

G1 X40.488 F.1

X40.751 Z-48.352

GO0 X54.4
Z-31.367

G1 X49.957 FA1
G0 X50.357
G1 X49.515 F1
GO0 X49.915
G1X49.072 F1

G3 X45.8 Z-32.05 1-1.636 K1.616

G1X43.8
GO0 X54.4
X55.8
Z-49.8
G1X51.4 F1
GO0 X51.8
G1X51.FA1
GO0 X51.4
G1 X50.6 F.1
GO X51.
G1X50.2 F.1
G0 X50.6
G1X49.8 F.1
G0 X50.2
G1 X494 F.1
GO0 X49.8
G1 X49. FA1
GO0 X49.4
G1 X48.6 F.1
GO0 X49.
G1X48.2 F1
GO0 X48.6
G1X47.8 F1
GO0 X48.2
G1X47.4 F1
GO0 X47.8
G1X47.FA
GO0 X47.4
G1 X46.6 F.1
GO X47.
G1X46.2 F1
GO0 X46.6
G1X45.8 F.1
GO0 X46.2
G1 X454 F.1
GO0 X45.8
G1 X45. FA1
GO0 X45.4
G1X44.6 F.1
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GO X45. G4 P.04

G1X44.2 F.A GO Z2.

GO X44.6 Z-9.

G1X43.8 F.1 G1Z-12. F100.
G3 X40.488 Z-48.483 K1.7 G4 P.04

GO X54.4 GO Z2.
Z-30.05 Z-12.
G1X50.361 F.1 G1Z-15. F100.
G3 X49.072 Z-31.366 1-2.28 K.3 G4 P.04

GO X54.4 Z-31.367 GO Z2.

G18 Z-15.

G97 S500 G1Z-18. F100.
Z-29.85 G4 P.04

X50.4 GO Z2.

G1 X49.995 F.05 Z-18.

G18 G3 X45.8 Z-31.85 1-2.098 K.1 G1Z-21. F100.
G1X43.8 G4 P.04

G2 X40. Z-33.75 K-1.9 GO Z2.
G12-39.925 z-21.

GO0 X53.835 G1Z-24. F100.
G18 G4 P.04

Z-50. GO Z2.
G1X43.8 F.05 Z-24.

G18 G3 X40. Z-48.1 K1.9 G1Z-27. F100.
G12-39.925 G4 P.04

GO0 X53.835 GO Z2.

G28 U0. V0. WO0. M05 z-27.

T0200 G1 Z-30. F100.
MO1 G4 P.04
(TOOL - 3 OFFSET - 3) GO Z2.

(1-1/8 DRILL) Z-30.

GO0 T0303 G1Z-33. F100.
G18 G4 P.04

G97 S1000 MO3 GO Z2.

GO0 G54 X0. Z5. Z-33.

z2. G1Z-36. F100.
G98 G1 Z-3. F100. G4 P.04

G4 P.04 GO Z2.

GO Z2. Z-36.

Z-3. G1Z-39. F100.
G1 Z-6. F100. G4 P.04

G4 P.04 GO Z2.

GO Z2. Z-39.

Z-6. G1Z-42. F100.
G1Z-9. F100. G4 P.04
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GO Z2.

Z-42.

G1Z-45. F100.

G4 P.04

GO Z5.

G28 U0. V0. WO0. M05
T0300

MO1

(TOOL - 6 OFFSET - 6)

(LSSR-164D - LT-16ER-20UN INSERT - LT-16ER-

20UN)

GO T0606

G18

G97 S62 M03

GO G54 X54. 71.793
G76 P010029 Q0 RO
G76 X48.376 Z-28. P8120 Q3145 RO. F1.5
G28 U0. V0. WO0. M05
T0600

MO1

(TOOL - 5 OFFSET - 5)
(A10-SVQBR2 - VBMT-221 INSERT - VBMT-221)
GO0 T0505

G18

G97 S671 M03

GO G54 X28.958 Z4.164
G50 S3000

G96 S61

G99 G1 Z2.164 F.076
Z-44.8

X26.13 Z-43.386

G0 Z4.2

X29.957

G1Z2.2 F.076

Z-2.471

X29.95 Z-2.475

G18 G2 X29.6 Z-2.897 1.422 K-.422
G12-18.397

Z-28.397

Z-44.8

X28.958

X26.13 Z-43.386

G0 Z4.2

X30.955

G1Z2.2 F.076

Z-1.972

X29.957 Z-2.471
X27.128 Z-1.057
GO0 Z4.2
X31.954
G122.2 F.076
Z-1.473
X30.955 Z-1.972
X28.127 Z-.558
GO0 z4.2
X32.953
G122.2 F.076
Z-.973

X31.954 Z-1.473
X29.126 Z-.058
GO0 Z4.2
X33.951
G122.2 F.076
Z-.474

X32.953 Z-.973
X30.124 Z.441
GO0 Z4.2

X34.95

G122.2 F.076
Z.025

X33.951 Z-.474
X31.123 2.94
G0 21.25

G28 U0. V0. WO0. M05
T0500

MO1

(TOOL - 9 OFFSET - 9)

(S0612-LSERS3 - LT-11NR-24UN INSERT - LT-11NR-

24UN)

GO T0909

G18

G97 S125 M03

GO G54 X24.376 72.037
Z.776

G76 P010029 Q0 RO

G76 X30. Z-18. P8120 Q2826 RO. F1.5
72.037

G28 U0. V0. WO0. M05
T0900

MO1

(TOOL - 10 OFFSET - 10)

(A28-NER4 - NG-4125L INSERT - NG-4125L)
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G0 T1010
G18

G97 S200 M03
GO0 G54 X25.6 21.25
Z-24.677

G1 X30. F.05
G0 X29.6

G1 X30.4 F.05
GO0 X30.

G1 X30.8 F.05
G0 X30.4

G1 X31.2 F.05
G0 X30.8

G1 X31.6 F.05
GO0 X25.6
Z-27.8

G1 X30. F.1
G0 X29.6
G1X30.4 FA1
GO0 X30.

G1 X30.8 F1
G0 X30.4
G1X31.2 FA1

« Save the NC file in the desired location in PC (Fig 18)

G0 X30.8

G1X31.6 F.1
X30.975 Z-27.488
GO0 X25.6

G97 S500

Z-29.414

X26.772

G1 X29.6 Z-28. F.05
X32.

Z-26.238

X31.352 Z-26.562
GO0 X27.172
Z-23.063

G1 X30. Z-24.477 F.05
X32.

Z-25.127

Z-26.238

GO0 X26.772

21.25

G28 U0. V0. W0. M05
T1000

M30

%

i I EomeTy
LRSS NG—G————————— AN, . \-SNWS N T
3 Save As K
ne:
€ > v 4 > Documents » My Mastercam 2022 » Mastercam » Lathe » NC W c Search NC L RC
Organize ~ New folder == (7] 2
5 o OneDrive MName Date modified Type Size ol
& arvin 4/19/2024 419 PM NC File 2K8 IVE
] A/30/2004 200 i
@ Deskiop  # & jit 4/20/2024 2:09 PM NC File 2Ks NC
] punith123 5/8/2024 3:21 PM NC File 4KB |
i Downloads # 7l
@ sudarshan 4/19/2024 2:14 PM NC File 2KB
WE
ﬁ Documents #
@ sudharshan nc 123 4/20/2024 1:49 PM NC File 4KB
. HC
B Pictures (] <unit 12/26/20241233PM  NCFile 2KB
HE
0 Music » &) vinay a360 7/24/2024 4:06 EM NC File 18K8
n Videos » 3
E-
File name: |i W
Save astype: NC Files (NC) v|E
FI
B
. Hide Folders Cancel B
T e : | T e raa

» Save the mastercam file in the desired location.

« Export the program to CNC lathe

» Execute the program on CNC lathe
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Capital Goods & Manufacturing
CNC Machining Technician - CAM-Advanced

Exercise 1.9.114

File/folder transfer between workstation and CNC

Objectives: At the end of this exercise you shall be able to

* check cycle time for same operation with different tool paths
* develop a setup sheet for all the operations

* select the efficient tool path with the help of cycle time.

PROCEDURE

TASK 1: Configuration of RS§232 communication settings

RS232 communication settings

Proceed as follows to configure the communication Save
settings for the RS232 interface

» Connect the control system with the

8 PC/PG using an RS232 cable.
e , ,
» Select the desired operating area on
the PPU
+  Press this softkey to go to the R$232 «
el directory Back
) * Press this softkey to open the window
EOEEinOs for RS232 communication settings Eﬁﬂ
ig
» Use this key to set the values in the
Q following window as required (Fig 1).
SELECT
Fig 1 Save
Device RTS CTS Back
Baud rate 19288 .
Stop bits 1/
Parity Hone Q
Data bits 80
End of transmis. 1a
Confirm overwrite H

TASK 2 : Executing from external (through RS232 interface)

Prerequisites

Ext. axe=
* The tool SinuComPCIN has been installed on your eut Lon
PC/PG
* The RS232 communication has been successfully
established between the control system and the .
PC/PG. Send Data

Proceed as follows to execute a part program from
external through the RS232 inter face

Iy * Select the desired operating area on
e the PPU

— . P_ress this softkey to go to the RS232
directory.

Press this softkey to save your
settings. If desired, you can press the
following softkey to reset the setting to
defaults

Default
settings

Return to the RS232 main screen

Open the SinuComPCIN on your PC/
PG

Press this button on the main screen
and then select the desired baudrate
from the list. Note that this baudrate
must be the same as that you have
selected on the NC side.

Save the settings with this button

Return to the main screen of
SinuComPCIN

Press this vertical softkey, and the
system automatically changes to
“AUTO” mode in the machining
operating area.

Press this button on the main screen of
SinuComPCIN and select the desired
program for execution, for example,
Test.mpf. The program is transferred
to the buffer memory on the control
system and then displayed in the
following window. (Fig 1)
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Fig 1

Block display

i SPATH=/_N_WPF_DIR 1
TiD1 1

HE6 1

H35z2ea 1

Fipaa 1

G90G54GBA X8 Zi88
N2 GB1Z5 1

Current progran :TEST.HPF

* Ifdesired, you can use this softkey to
specify how you want the program to
be executed (for more information of
the program control, refer to section
“Program control”)

Prog .
cont .

* Press this key to execute the
program. The program is reloaded
continuously.

Either at the end of the program or after pressing the
following key, the program is automatically removed
from the control system.

74

FESET

Note: When using the external execution
via RS232, the RS232 interface must not be
active for another application. This means,
for example, the Rs232 interface must not be
active through the following operation

SVSTEM > “pPLC” > STEP 7
‘ ﬁ \ CONnect
ALASM

TASK 3 : Transferring from external (through RS232 interface)

Prerequisites

e The tool SinuComPCIN has been installed on your
PC/PG

* The RS232 communication has been successfully
established between the control system and the
PC/PG (Fig 1).

Note: The program files can be transferred
only to the system drive N:\MPF or N:\CMA;
therefore, before transfer make sure the drive
identifier contained in the first line in the
program file is “N” and the target directory in
the second line is “N_MPF” or “N-CMC”. If not,
you must change manually, for example

Fig 1

=S

I Test.mpf - Notepad

File_Edi—Formak_Yiew  Help
F_N_Test_h‘[PF

; JPATH=/_N_NFF_DI

F1000

90654600 X0 Z100
NZ GO1Z5

N3 Z-.9193

N4 ¥-. 05 Z-.9194
N5 - 0625 Z0

NE WNT O NTR

Proceed as follows to transfer a part program from
external through the RS232 interface

E * Select the desired operating area on
s the PPU
mm pszaz  °  Press this softkey to go to the RS232

directory

* Press this vertical softkey in the

govoii RS232 window

Send Data

* Press this button on the main screen
of SinuComPCIN and select the
desired program for execution,
for example, Test.mpf. The data
transferring starts (Fig 2).

On the NC side

Fig 2
Receiving of data 115286 ,8,1 ,HOHE
File: _H_TEST_MPF
Fron R5232
To /_H_MPF_DIR

Bytes: 11868

On the SinuComPCIN side (Fig 3)

Fig 3
11776 Bytes send of 33751536 File: A4, FeloantData for testhcustomer mpfmodieciest MPR
‘ | Y b ‘
Tranfer |fi " ™
Abeit ¢ Wait until SinuCom PCIN has finished
Transfes

data transfer, and click this button.
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Capital Goods & Manufacturing

Exercise 1.9.115

CNC Machining Technician - CAM-Advanced

Creation of directory folders as per operator, job, customer etc.,

Objectives: At the end of this exercise you shall be able to
* create customer based directory folders
» create operator based directory folders.

PROCEDURE
Customer-based directory folders

Step 1: Switch on the CNC machine
Step 2: Perform reference point
Step 3: Select Edit Mode (Fig 1)

Fig 1 —
MODE SELECTOR

Mee 65

$o

Step 4: Press program softkey (Fig 2)

Fig 2

Step 3: Type a customer name “HEROQO” & press softkey
“CREATE FOLDER” in program directory. (Fig 3)

Fig 3
PROGRAM FOLDER

FOREGROUND FOLDER ##CNC_HEM/USER/PATH1/
BACKGROUND FOLDER //CNC_MEM/USER/PATH1.

USED PAGE

FOLDER: ~//CNC_MEMAISER/
RETURN TO PARENT FOLDER

Lc2
| LIBRARY
' PATH1

PATH2

NOBBBDB

d6[KBYTE] USED FILES
FREE PAGE 21BBIKBYTE] FREE FILES

<FDLDER>
*ﬁ? 511
<FOLDER>
LC1

<FOLDER>
<FOLDER>
<FOLDER>
<FOLDER>
CFOLDER>
<FOLDER>
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Step 4: Create sub folder “HL DELUX” in CNC_MEM /
USER / HERO (Fig 4)

Fig 4

PROGRAM FOLDER

NOBBBB

FOREGROUND FOLDER //CNC_MEM/USER/PATH1/
BACKGROUND FOLDER //CNC_MEM/USER/PATH1/

USED. PAGE 46 [KBYTE] USED FILES
FREE PAGE 21B88L[KBYTE] FREE FILES
FOLDER: //CNC_MEM/USER/HER®/
RETURN TO PARENT FOLDER {FOLDER>

| SPLENDPR <FDLDER>

Step 5: Insert a program name “O1234-Piston-RING” in
CNC_MEM / USER / HERO (Fig 5)

Fig 5
9 PROGRAM FOLDER

01234~P1STON-RING N @ @ @ @ @

FOREGROUND FOLDER #7#CNC_MEM/USER/PATH1/
BACKGROUND FOLDER #7CNC_MEM/USER/PATH1/

USED PAGE 47 [KBYTE] USED FILES
FREE PAGE 2899[KBYTE] | FREE FILES |
FOLDER: //CNC_WEW/USER/HERB/HEDELUX 1| LR RN R Vi

|
o 1234 PISTON-RIHG 1TKBYIE] 2020201

. 0Sieex. e%
[ EDIT 0% mi himos wom o [11:88:48
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Operator - Based directory folders

Step 2: Press program softkey (Fig 7)

Step 1: Select edit mode (Fig 6) Fig 7
Fig 6 __
MODE SELECTOR
MDI
Step 3: Type a shift number “shift - 1” & press soff[key
“CREATE FOLDER?” in program directory. (Fig 8)
Fig 8

PROGRAM FOLDER

FOREGROUND FOLDER ##CHC_MEM-USER-PATH1.
BACKGROUND FOLDER /#CNC_MEM-USERPATH1,

USED PRGE
FREE PRGE

FOLDER: .//CNC_MEMAISER,
RETURN TO PARENT FOLDER
Lc1
Lc2

| LIBRARY

| PATHL

SHILT-3

46 [KBYTE]
218B8[KBYTE]

01234-CRANKS l\l E) 8 ‘..j. e @

USED FILES
FREE FILES

<FOLDER>
<FOLDER>
<FOLDER>
<FOLDER>
<FOLDER>

poLi? <FDLDER> I8!
alll: <FOL DER> (4]
SHIFT-2 CFOLDER> I

<FOLDER> [

Step 4: Create sub folder with operator name
“OPERATOER - 1”in CNC_MEM / USER/

SHIFT — 1/ (Fig 9)

Fig 9
PROGRAM FOLDER

FOREGROUND FOLDER |//CNC_MEM/USER/PATH1/
BACKGROUND FOLDER //CNC_MEM/USER/PATH1/

USED PRGE
FREE PAGE

OPERATOR-2
OPERATOR-3

2188[KBYTE]

FOLDER: //CNC_MEM USER/SHIFT-1/
RETURN TO PARENT FOLDER <FOLDER>
OPERATOR-1 <FOLDER>

*NopoooR

89
922

USED FILES
FREE FILES

46[KBYTE]

<FOLDER>
<FOLDER>
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Step 5: Insert a program name “O1234-Piston-
CRANKS” in CNC_MEM / USER / SHIFT -1/
OPERATOR - 1 (Fig 10)

Fig 10

PROGRAM FOLDER

D1234-CRANKS hi L_?j EI La Q Ej

FOREGROUND FOLDER /~/CNC_HEW/USER/PATH1/
BACKGROUND FOLDER //CHC_MEM/USER/PATH1/

USED PAGE 46 [KBYTE] USED FILES 89
FREE PAGE 2108[KBYTE] FREE FILES 922

FOLDER: //CNC_MEM-USER/SHIFT-1/0PERATOR-1, | |
RETURH TO PARENT FOLDER <FOLDER>

g
2 01234-CRANKS 1[KBYTE] = 2825/81/83 14:44:88

05186%L 0%
(1) (1476t 59) |

IT
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Capital Goods & Manufacturing Exercise 1.9.116
CNC Machining Technician - CAM-Advanced

Import and export of external CNC machining program

Objectives: At the end of this exercise you shall be able to

* export and import the program from PC to CNC memory via LAN
* import the program from USB devices to CNC

» export the program from CNC to USB devices.

PROCEDURE
Exporting and Importing the program from PC to CNC memory via LAN

TASK 1: Settings required in PC

1 Prepare Ethernet cross cable and connect cable 4 Select ‘Setup’ and select ‘Users’ (Fig 2)
between PC to Embedded Ethernet Port. Install FTP

server software in PC. Fig 2
2 SetPCIPaddress(example:192.168.0.25)and subnet
mask as 255.255.255.0 :-e_ ferf;e[ﬁsm,u Help
3 Open the “TYPSoft FTP server” software. (Fig 1) R
raAritken by Mard IP Access
F|g 1 Eggg?{g? :olorchﬁnition

File Server Setup | Help |
f Moin || Userlnfo

TwPSoft FTP Server Version 1.10
Sedritten by M arc Bergeron - TYPSoft

[20:20:25] - Server Started
[20:20:25] - FTF Port: 21

|No Users

5 Select “New User” and enter the new login name
press “OK”. (Fig 3)

Fig 3

B e

Fagzgword  Diecton Access

Lizt of Users

ARonymouE
Rowot Dirsctarny
I Diable User Sccount
I witual Directon Showing
"ATDE
Max. of L Mew User il *%
Pl accoul 1
bl 2. of =i “wihat iz the new login?
DEl Acool
[Farod
Time-Out
0=NoTi [
| My Uzt l
Copy Usear I
| Hemannes Llssr Drectory
Fil= for "Welcome Mezzage [T Cigate
Dimlmte Uxer I s o] | it Lin
Save l File for Goodbye Messags
Cloze I I _I
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6 Selectthe newly created user, then enter the password and select the Root directory. (E.g. here we selected TEMP

folder in C: drive as root directory.) (Fig 4)

Fig 4

Lizt of Usare Pasaword

|Anoﬁﬁmous |1234

Root Direchany

I Dizable Uzer Account
I “rlual Direchoy Showing
UG/ Din oot = A

bdam. of Ueer
per account:

Max. of simulbansous wser
par accourtdoar 1P

Tirme-0ut: [Min] [kas: 800 min]
0= Mo Tirne Lirnt

Hew Llzer I
Copy Uzer I
Henam= Llx=r I

Select adirectory

| MsOCachs
. Perflogs
. Program Files
. Program Files {=&86)
| ProgramData
L. temp
. TPSS=tup
. TYPSaft FTP Server
| Usgers
L Windows
| IR

[—w—

Fie= for'welcome Mezzage
Dialote Lae I I

LI Fiiz for Goodbye Messags

TP TS T ST e TRET e

7 Select “C:\temp\” from Directory access and select the file operation Download, upload, delete and Rename Files

and Directories. (Fig 5)

Fig 5

List of Users Passward

ARONTOLS |1 234

Root Dlirechons

—Directory Accoss

||: “temph

[ Disable User Account
[ “Witual Diecton Showing
AL Mirecton ™ =

Max of User
per accounk

Max of simultaneous e
per account/per 1F:

Time-Out: [Min] [Maw.: 500 min
0 = Mo Time Limmit

Mew Llser I
Copy User I
Fename Lzar I

C:harnpt
| =

pad |

File=

v Dowwnload v Delete

I Upload I ModbAccess
¥ Benams Fie: and Directoriss

Directony
[~ Creste ™ Remowe

File for Welcome Meszsage
Delete Lzer I I
= I File for Goodbye Mezsages

ﬂ I Wirthual Link ™ Sub Directom Include

ave

=
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8 Click on “Save”, then Close ‘FTP’. (Fig 6)

Fig 6

| List of Users Paszword

Drectony SAccers

|Annﬁrrnus IIE3¢1

Hoot Drectang

| T kb,

Max of Liser
DEl acooLnt:

per account/per 1P

0= Mo Tinwe Lirmnit

Mew Lzser i
Copy Ulsed I
Renams User E

I Disable Lser Account
I Wirtual Directony S howing
AL ADHE oS -

b of simultaneous user

Tirne-Out: [Mir] [bax: B00 min]

i-l'_‘: Sherngh

pad | Madify |

File=z
[ Downlozd = Dalota

[+ Uphoad T Mo Acce:s
I Ranarme Files and Directones

Drirechon
I Femowe

Fil= for Welcome Meszage [T Creats
Delete Liser i [ j ™ Vinual Link

Save .! File for Goodbye Meszage

I Sub Directory lnokads

=

9 Folder sharing should be enabled for selected folder (Here TEMP folder). (Fig 7)

Fig 7

Lg

| Temp Properties

General | Shanng | Security | Previous Versions | Customize |

Network File and Folder Sharing

Temp
il Shared
MNetwork Path:
\WFILBLRLAP111\Temp

Advanced Sharing

Set custom pemissions, create multipls
f advanced sharing options.

| ) Advanced Shanng... |

2
Advanced Sharing | =

[¥] share this folder

Settings
Share name:

[reme z)

Limit the number of simultaneous users to: 0 ;|

Comments:

) (s ] [ o

oK ||
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TASK 2: Settings required in CNC

1

Press SYSTEM function key then set parameter
14885#1(EDE)=1 in PARAMETER menu.

2 Press SYSTEM function key then press right arrow.

Select EMBED then select COMMON. Enter IP
Address for CNC (Ex: 192.168.0.1) and Subnet mask
(255.255.255.0).

3 Select FOCAS2 in EMBED menu. Set Port number

TCP as 8193, Time out as 10. Ensure AVAILABLE
DEVICE is selected as EMBEDDED.

4 Select “FTPTRANS” in EMBED. Set PC IP address

in HOST NAME. (Fig 1&2)

Fig 1

ETHERNET SETTING
Frp
CONNECT 1
HOST NAME (IP ADDRESS)
192, 168, @. 25

QDO NOODDG
TRANS : SETTING [EMBEDDED]

PORT NUMBER
USER NAME
[FANUC
PASSWORD
EEEEE:
AVAILABLE DEVICE
AY T

EMBEDDED

MD I L B
(| coMMON | FocAs?2

P0:13:30 |
FTPTRN RMTDAG[ (OPRT) |+

5 Set PORT NUMBER as 21. Set same UESR NAME

and PASSWORD set in FTP Server software.

6 Press Page down and enter /TEMP in login folder.

Fig 2

ETHERNET
TP

SETTING QDDA NOO@A®
TRANS :SETTING [EMBEDDED]

LOGIN FOLDER

’/'T‘EMP

AVAILABLE DEVICE [EMBEDDE D
Ay "
MD I kokokk kokk Rk ok B0:15:04 |

{ commoN [ Focas2 [FTPTRN RMTDAG[ (OPRT) |+

7 Press “OFS/SET” function key and select Setting.

Set 9 in I/O channel for DNC operation in Embedded
Ethernet. (Fig 3)

Fig 3

SETTING C(HANDY) 00P00 NO 1@
PARAMETER WRITE=[@ (@:DISABLE 1:ENABLE)
TV CHECK =[@ (0:0FF 1:0MN)

OUTPUT CODE =@ (0:EIA 1180

INPUT UNIT =[a (@: MM 1: INCH)

1/0 CHANNEL -[9/(0—35:CHANNEL NO. )
SEQUENGCE NO, -[@ (@:0FF 1:0N)
PROGRAM FORMAT =@ (8:NO CNV 1:F15)
SEQUENCE STOP = @ (PROGRAM NO. )
SEQUENCE STOP = @ (SEQUENCE NO. )

CONTRAST (+=[0N:1 ] - =[0FF:@ ])

AY_

= ATAMAANARAR

TASK 3: Execute the program in DNC ode of CNC Via PC & Ethernet

1

Press “PROG” function key and select “FOLDER”.
(Fig 1)

Fig 1

PROGRAM FOLDER 02158 NO@@OOD
F. G. FLD b/CNC_MEM/USER/PATHl/

B. G. FLD /CNC_MEM/USER/PATH1/
USED PG TI[KBYTE] USED FL 24
FREE PG 530 [KBYTE] FREE FL as7
NEVICE CNC_MEM ( ZUSER/7PATHLA )
RETURN TO UPPER FOLDER I
1 1 [KBYTEI
oQoD1 1 [KEBYTEI
05000 1 [KBYTEI -
0QR30 1 [EBYTEI
00031 1 [KBYTEI
oQo18 1 [KEBYTE] =
Al"
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2 Select “OPRT” & select “DEVICECHANGE”. (Fig 2)

Fig 2

EMB ETH HOST LIST 00000 NODOODOOOY9

M198 FLD |1 : /VMC3

DNC FILE |1 : /VMC3/same f... facing. tap
DEVICE [EMBEDDED

CON HOST |1 HOSTI1 REG NUMr______7

DEVICE

EMB_ETHER ( /VMC3 )
RETURN TO UPPER FOLDER -
$ing. dat

big blk chamfer. tap

cnc-para. txt
pc9-04-03-00-00-00-001_b01

same for all facing txt =

4|

A) "
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3 Select“EMBED ETHER” forEmbedded Ethernet Port.
(Fig 3)

Fig 3

PROGRAM FOLDER 00BaD NOARQO@BR99
F. G. FLD r/CNC_MEM/USER/PATHI/

B. G. FLD }//CNC_MEM/USER/PATH1/
USED PG 30 [KBYTE] USED FL 71
FREE PG‘ 507 [KBYTEl FREE FL 340
DEVICE @ CNC_MEM ( FUSERAPATHL/ )
RETURN TO UPPER FOL (FOLDER) 2|
0Qaa 1 1 [KBYTE] -
002 1 [KBYTE]
0Qaa3 1 [KBYTE]
@ 00ee4 1 [KBYTE]
0005 1 [KBYTE]
0006 1 [KBYTE] =

11 Set REMOTE mode and Select Target Program by
moving cursor then press “DNCSET”.

12 Press CYCLE START to execute the program.

NOTE: The Above procedure is for FANUC
series. These Procedure changes for different
Controls of CNC Machines. For making these
Ethernet Settings can Refer Machine Manual
also can contact Machine Control Builder for
the support.

Import the Program from USB devices to CNC
» Select MDI Mode. (Fig 4)
* Press the OFFSET/SETTING button.

* Change the I/0 Channel to 17 and you should be
ready to go.

Then select "USB" from the choices.

You will now notice that the directory has changed
from the CNC internal memory to the USB drive.

Highlight the file you want to read into the memory
for Example O1234.NC

Setting a file number. Enter the number of the
desired file example: 1234 and then press softkey

Press "FSet"

Setting a program number in CNC Memory. Enter
the number ofthe desired program example: 5550.
Then Press softkey “OSET”

Press "EXEC"
The file will now be read into the CNC memory.

MAKE SURE you press "DEVICE CHANGE" again
and select "CNC" from the choices to go back to
the machine's internal memory.

Export the Program from CNC to USB Devices.
Select MDI Mode.
Press the OFFSET/SETTING button.

Change the I/0O Channel to 17 and you should be
ready to go. (Fig 5)

Fig 4

PARAMETER WRITE=@(0:DISABLE 1:ENABLE)

TV CHECK [® (8:0FF 1:0N)
PUNCH CODE 1 (@:EIA 1:1S0)
INPUT UNIT 1 (@:MM 1:INCH)

17 (0-35:CHANNEL NO. )
@ (8:0FF 1:0N)

@ (8:NO CNV 1:F10/11)
@ (PROGRAM NO. )
@ (SEQUENCE NO. )

1/0 CHANNEL
SEQUENCE NO.
PROGRAM FORMAT
SEQUENCE STOP
SEQUENCE STOP

L e A T )

EDIT #kkk sokk kokk|  [03:20:38
|OFFSET [SETTING WORK | [ coPRTY [+

Fig

PARAMETER WRITE=@(@:DISABLE 1:ENABLE)

TV CHECK =@ (@:0FF 1:0N)
PUNCH CODE =1 (@:EIA 1:1S0)
INPUT UNIT =1 (0: MM 1:INCH)

17 (0-35: CHANNEL NO. )
@ (@:0FF 1:0N)

@ (@:NO CNV 1:F1@/11)
[ @ (PROGRAM NO. )
@ (SEQUENCE NO. )

1/0 CHANNEL
SEQUENCE NO.
PROGRAM FORMAT
SEQUENCE STOP
SEQUENCE STOP

LU, Ak A

EDIT sokkok kkk kx|  [03:20:38 |
| |OFFSET [SETTING WORK | |©OPRTY [+

* Go to "edit" mode
e Press "Folder"

* Look near the bottom and you'll see "Device
Change" Press it
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Go to "edit" mode
Press "Folder"

Highlight the file you want to read into the memory
for Example O1234.NC

Setting a file number. Enter the number of the
desired file example: 1234 and then press softkey

Press "OSet"

Setting a program number in USB. Enter the
number of the desired program example: 5550.
Then Press softkey “FSET”

Press "EXEC"

The file will now be read into the USB.
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Capital Goods & Manufacturing Exercise 1.10.117
CNC Machining Technician - CNC Maintenance

Perform routine maintenance as per the OEM recommendations

Objectives: At the end of this exercise you shall be able to

¢ prepare the routine maintenance format

¢ perform the routine maintenance

¢ record the routine maintenance in the respective formats.

PROCEDURE

e Refer OEM (Original Equipment Manufacturer) * Maintain the maintenance log format.

manual or catalogue. * Get it checked by your trainer.

* Prepare a Preventive Maintenance Record in a
defined format. Note: Trainer shall arrange for a industrial visit

and guide the trainees

* Record the maintenance activities in the respective
format daily, weekly, quarterly, half-yearly & yearly. « Ask trainees to fill the formats as per OEM
+ Enter the machinery and equipment details. recommendation.

Machinery and Equipment record - Format

Organization Name :

Department :

Section :

History sheet machinery & Equipment

Description of equipment

Manufacturer's address

Supplier's address

Order No and date

Date on which received

Date on which installed and placed

Date of commissioning

Size: Length x Width x Height

Weight

Cost

Motor particulars Watts/H.P./ r.p.m. Phase : Volts:

Bearings/spares/record

Belt specification

Lubrication details

Major repairs and overhauls carried out with dates
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Routine maintenance - Format

Organization Name

Department

Section

Name of the Machine :

Location of the machine :

Machine Number

Model No. & Make

Check list for machine inspection

Inspect the following items and tick in the appropriate column and list the remedial measures for the

defective items

Items to be checked

Good working/satisfactory

Defective

Remedial measures

1 Daily mechanical
Chuck greasing

Lub.pump oil level

Hyd.pressure

Lub unit pressure

Front door rail clean

Chuck pressure switch

Coolant tank / Filter

Electrical/A/C functioning

Exhaust Fan

Inspected by
Signature
Name :

Date

Signature of in-charge
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Maintenance log - Format

Organization Name
Department
Section

Name of the Machine :

SI. No. Date Nature of fault

Details of rectification done

Signature of in-charge
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Guidelines for performing routine maintenance

Weekly check details

Lubricator oil level in FRL unit (option)
Cleaning of air filter in AC unit

Air filter and fan of electrical cabinet cleaning
Coolant tank / Filter cleaning

Functioning of spindle motor blower fan.

Oooodgn

Cleaning of spindle belt.
Quarterly check details
Temperature inside the control panel - less than 35°C [ ]
Lubrication pump suction / inlet filter cleaning
Hydraulic oil temperature - less than 60°C.
Checking of runout / noise in spindle, tailstock
Spindle front cover cleaning.

Chuck (Jaw stroke)

Chuck / cylinder (Run out)

0 N O O b~ WODN -

Hydraulic power pack / Transmission box oil level

9 Cleaning of panel inside

OOoooododd

10 Cleaning of machine lamp

Half yearly check details

Check for any cable breakage / damaged shielding
Positioning coder connector / coupling tightness.
Relay terminal screw tightness

Coolant motor, chip conveyor tightness

Servo motor, chip conveyor connector tightness
Check if any abnormal noise / vibration / heat generation in powerpack & ballscrew

Hydraulic power pack / Transmission box oil replacement.

0 N OO o b~ WODN -

Axes, spindle drive belts tension.

9 Hydraulic power pack suction, inlet filter cleaning.
10 Electrical control panel cleaning.

11 Proper functioning of gear change

12 Turret (center, height, pocket reading).

13 Slide seals adjustment

14 Disassemble and cleaning of the chuck

15 Cracks in hydraulic hoses.

16 Hollow cylinder coolant drain port cleaning.

oo ougooogn

17 Lubrication distributor oil flow checking.
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Yearly check details

Check battery (system) voltage
Cleaning of PCB's

Cleaning of all proximity / Limit switches
Cable routing check

Fan filters replacement

Electrical loose connections

Back lash check

o N O o~ WODN -

Chuck cylinder disassemble and clean.
9 Check for smooth movement of axes.

10 Solenoid valve / power pack over heading

OOo0oooooooog

11 Machine level.
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