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@smipled wpenpls LulnFuler wpsGw GplSGamer @bGwreilsd o erer CasFw sHevbsTuiey 6T
wpepruing (NCVT), CsFuw Ggripled Liep@pm Luing) sevbsmiie) yFwenslnsg @b Calemeruiener
(job) sevfl eapauermed Fmesr GrotbLim” (H_et1 G)Fu 2 Hayib euensHuiled LoaTEled OHTevsT(h) HDLIG S eVIsHT e
FIT ST BIFEET 2 (HaUTHE Cauesst(HLb. FDHLNSSHVISHHTET FITHGTBIGET H(HhdEHUNeO/ YBleNIcy 2671 SHHISGTTS
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Cavewev GlFwIuyd @) S$FHesr ojeney s GLLGSSLILGFDG. oTarCGeos LvGeum HHaUeF) 6Ter
LHFFHemer QeTilenesrd S OBeTLLg LUIDHF oHmId FHH IS0 TETEhSmev auflensLi(Bds Galetr(hLb.
LGaIm HFUVGHH@HSG QULPHBIGLILIL L yBlojengsher LudDmIGT UPSHTL 19 L]dSHH5 S 60
Cargaliu’ BHerarsl. @b TrsEng 25 wentlGrrb GETLAD Luing) GFuiiperm oeflshs Galetr(hLb.
Rh UTTSFNG 5 Calenev BT H6T 616 eidS5S0HTeRTL_Te) (b LoTSSFNE& 100 LoewflGrrib
QarHHLuIng) CFuicpeom oefdss Geuss(hiLb.

OasTifpuuind) OFuiwpenpuilesr 2 66Tl &b

2 b yer(h) OFuig prgssri_ Ceussrigw LudbHFsefler Crrsspd, LuiHFuler wpig alfed
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STUTL_rai&6T, QLT %6 Flwenas Sl (HeTer ).
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Gpeurs Lesflwumhmib Gnener GobiBSHIFDS.  LUDFWITTTHGHSG 2 S BSDHTSH LIL_bIH6T
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DT HFHeUG
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fuuﬂ[_i)@ 6T GOoT

LU HFulesr Hemaevriny

LI& 3 GTGooT

2.1.115
2.1.116

21117

2.1.118

2.1.119

2.1.120

21121

21122

2.1.123

21124

2.1.125

2.1.126

UGB 1: G FioLferf) (Assembly - 1)
H - ooL9" 19 hien s 2 (heurdh@sed (Make H-Fitting)

FHHWITS QUIkIGLD H(HeNH6iT: coLiTsivenvestihl OFIIeISDHTS
FESWITSD QUuikiGLd HHelasemneT @Quib@Lb Lpevmenuils LHF
GlFu1560 (Power tools: Practice operation of power tool for fastening)

GO L pmis@ ellenFu et CLimevl’ /siv@enailener
Q@) mis@s6v (Tightening of bolt/screw with specified torque)

LweTLI(BhSS eTeflBTs @) (hdGLoTmI stvgen/CLimedl - @) mid@&GaIshE
DDV G| FHATTS HIuSNG Friwmer spalevwd Caira) CFuIseh
(Selection of right tool as for tightening or loosening of screw/bolt as per
accessibility)

Keys, dowel pin Lo myib stvgen 2 LICuT&ls &) stvewevrg i ojG)FLbL e,
FLoFTSG6 Tt 0.02 L6).L5 F16v60lwiLd,Lom miLbsivenevLy i QLT HLD

2 eoL_w e IO Lmmewer 1LfGaF TS % 5H60(Assembly sliding for using

keys, dowel pin and screw, + 0.02 mm accuracy on plain surface and testing of
sliding fitting job)

10.02 6.5 opmyip 10 minutes gyevedlwsSH@er Gamewmr
@ememriniev (angular fitting-6v) Gamessromas G\Lim (b HiLb
uglienu denLicv GFuIg GuT(mdsHisev (file & fit) (File & fit angular

mating surface within an accuracy of +0.02 mm & 10 minutes
angular fitting)

N

simeri@0 QukSTsSer (L_Mdvald Goafer) swivel table )
2 LGwTESGSTw 6(h Gammewrioms (at an angle) $ImiiLy Lom myib

ep@® (through & blind holes) gemaruilBHev (drill ums"aT@ug,d))
(Drill through and blind holes at an angle using swivel table of drilling
machine)

L1esst 1O LT hefled Sievedlwomsd sHienaruill’ (b, fiLdlsiv (reaming)

Q15 oHmib eeyui ® (tapping Gleu1g) LIMGFT& S5 (Precision
drilling, reaming and tapping and test - job)

Ve

\-

~
ymmeumey b9 19 iy (dovetailed fitting) Lop myo Gyig wisiv 9471b)
oL L_s1 2 (hauTHGHsev (Make dovetailed fitting and radius fitting)

0oemLIey Lo mith LT (hbsdF GFuig), + 0.02 8.5 FHievedliid s

- et Gy, CamewriiiyiisHem_esr combined fit @)pdh@Lb

- Lig & GlFuieu gy, (File and fit, combined fit with straight, angular surface

with +0.02 mm accuracy)

QuTBbsd CFUINSDHHTH H6v60lWILD LoD I Frilwimest @)L
-WISSHTH FPlw 9L _1b (diameter) 2 oL ST H®ETS HieHETU]
-BB oHmih SHIHaySHe Lok GlaFuiged) (Drilling and reaming small dia.
holes to accuracy & correct location for fitting)

V' ermd opmib ‘U Germiblt 2 LiCum&g 51, HiewerulBsenevd
GlFu1gev (Perform drilling using ‘V’ Block and a clamp)

1

13

15

18

21

23

25
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LuiH&) ereser LD &Fuflest BHemevLiLy LI&& GTGUsT
21127 Male opmib Female fitting LimTHkigsewar 2 (heurd@psed, Hiewaruill (h
fib G Fuigev (Make male and female fitting parts,drill and ream holes) 27
2.1.128 BLP@JLD L_uiLnaBTL” 0oL’ 19 iends o (heumdh@sev (Make sliding diamond
fitting) 29
2.1.129 Covn 91 50 2 LICuITES S H1 6w _wimest LTLiLFHeerd Csuidhse
(lap um@/g,ai)) (Lap flat surfaces using lapping plate) 31
2.1.130 /dv@l_l_.l@ & LI 19 Biewass swmi GFuIF), LcwLIGLIT(HemaTL: )
ufGFm s sev(Prepare stepped keyed fitting and test job) 34
N J
2.1.131 sIvarsmard Cauidsed Cevl b GlFuised) LopHmid o (he6wTes
LigliLsener lapping Gaudiged (Lapping holes and cylindrical surfaces) 36
2.1.132 Lypreured (dovetail) wopmid dowel pin _9GlFibi9erf) (Dovetail and dowel pin
assembly) 39
2.1.133 (o peman auig aur’t QLigpBGImaTenw scrape GFuigev(Scrape h
\_cylindrical bore) y 43
2.1.134 2 (HeweT Qg ald FHiewarenw svsGrs QFuig eh fit 2 heuTdh@psed
(Scrapping cylindrical bore and to make a fit) 46
2.1.135 2 (KEOGTWITET Fileyd sHlenarenuid scrapping GFuiged Lo miib sinebar
Osretr( Fifleayd Camentdansd CFrHldhsev (Scrapping cylindrical taper
bore and check taper angle with sine bar) 49
2.1.136 6(/h cotter jib GFibieflenuws o (hauTsGHsed (Make a cotter jib
assembly) 55
2.1.137 ammessrL’ b GlFu1 g Frileumer pin- g fit GlFuigssd (Hand reams
and fit taper pin) 57
21.138 ( sfwmes QL_GFev Fiewanrsemansd HiemenulBHev, TLElb @Jullg,@i)\
(reaming) dowel pin, stud om myip bolts-g fitting GFurzev(Drilling and
\reaming holes in correct location, fitting dowel pins, stud, and bolts) Y 61
LB 2: Caxghaxsenr (Gauges)
22439 (10 £0.02 1048 o' 1 _Sewsps CETGILISDHFTS G(B Snap gauge-gy |
2 (heuTHGHHev (Making a snap gauge for checking a dia. of 10 £ 0.02mm) 65
A |
2.2.140 Oevarfliiym, Cammesstiomas’s GlmmbHID LITLIeHLI Scrape LIGHT e/ %60
opmid Sine Bar Glamessr(h) Camenrdeang (angle) CFr&Hdbsmed
(Scrape external angular mating surface and check angle with sine bar) 67
2.2.141 21" s Lgiinfesr (internal surface) L&y Scrape G\Fui g CaFim&ldHe0
(Scrape on internal surface and check) 70
2.2.142 L_aied L9657 opmitb CoL't shv@hem QuImpdsLii 1 1 a1 Gl _ufed
9@ FbfleNuiled LuiH&F GFuigev (Practice in dovetail fitting assembly and
dowel pins and cap screws assembly) 73
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LulH & ereve

L &uflest HemevLiLy

LI&F GTGOoT

2.2.143

22144
2.2.145

2.2.146
2.2.147

2.2.148

O@rifhFTenesEener LimiTenaui(hsed (industrial visit)
Gap gauges-g switrflgsev (Preparation of gap gauges)

Cagaamar Cevli i GlFuised ensullermed GFuwilii®d Geor' i

tot”_(hib (Perform lapping of gauges(Hand lapping only)

L fleb Cagd swimMgsed (Preparation of Drill Gauges)

-

p
Straight Lop it CHTETLOTET LITLIL|FEET 2 1 LIDLOTH 0065 LIGY

~

QFuIBev Lopmid CLIT(hd SHiHev. (Fit LicTanHev) (File and fit straight

and angular surfaces internally) )

GeuaiGaim @)pLoLjdFad sieTer 2 Carahisemer (Ferrous metals-g),

sivrirds LMGFTsener (Spark test) eLpevib 9)ewL_UITGTLD SHiTEw)I%H60
(Identify different ferrous metals by spark test)

80

81

R

93

2.3.149

2.3.150

2.3.151

2.3.152

2.3.153

2.3.154

2.3.155

2.3.156

LGS 3 : GLOTUISET LopMILD GLpTul @)ewewTLiL|sen (Pipes
and pipe fittings)

Ve

A

GLpmuisener Flaring GFuigsev opmitd GLpTul (Q)e»ewTLiL|Se6iT
(Flaring of pipes and pipe joints)

@ Lot FerdEn@, Geul’ (hsed Lommib oewyuli(hised (Cutting and
threading of pipe length)

Ve

(Fitting of pipes as per sketch observing conditions used for pipe work)
\-

~
&LoTu1 Gearemevgafley LIWGTLIRSSLILIGLD 6l6val T kST HeL LI

- g G & auagLIL_SSleTLILy. GLoTUISGTLI OLIT (K %560

>

GLpTUIGeET ausnardsed (Bending of pipes) - Cold and hot ).ojeom GlauiiLs
Blewev Lop mith Geul'iLili RS arevers;seb)(Bending of pipes-cold and hot)
&CarTLs eumebeyseir, Sluice eumebayser, Stop cocks, seat aurevay

Lom miLb non-return valve - @Qaunewm HLpm miHed Lommitb 0)FLbLI6ir
Liesorgwy Hev (Dismantling & assembling - globe valves, sluice valves, stop cocks,
seat valves and non-return valve)

Ve

.

GLOTUISHGT auTevaysenarll QLIThs5S & 9OFibLier G\FuILH)
arTevaysaflesr GFwew LT®h LHmib 5Fey gCGHeyiib 2 eTaTsHT
eTTLISDHTHL LINGCFTHemerr GlFuisev (Fit & assemble pipes,
valves and test for leakage & functionality of valves)

|

LITITEUILITE) HEOSTL_Pl 6T HIQUTGST GHeODLIT(HHGHI:HTH D T[T GOTLDTS
LieiTeriseiT/@Lplser Surface finish Ly wpig i) wpsedweuneomr’s
urirenar ey GlFuige. (Visual inspection for visual defects e.g. dents,
surface finish)

(e dsHe0, CFTH B LoHpmib control chart-6b LiFley GFUISHe.
(Measuring, checking and recording in control chart)

96

104

107

111

119

129

136

139

2.4.157

LGB 4: L _fev gilg (Drill Jig)

Ve

N

@b eraflw L_flevedlk @di-g 2 (hauTdh@HHev (Make a simple A
Drilling Jig)

142
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LD &) ereser

LD &Fuflest HemevriLy

LIS 6TGooT

2.4.158

2.5.159

2.5.160

2.5.161

2.5.162

2.5.163

2.5.164

2.5.165

2.5.166

2.5.167

2.5.168
2.5.169

25170

Slariheus D@ eTei @ldheiv LoHMILD ool NHaVITHHGTL
LiwssTLI(h% HiHev (Use simple jigs and fixtures for drilling)

LGS 5: Ll Bah@Gp GHTiflev M Lib (Repairing Technique)

( Gamen OeuaflCHTERFH@HGEHTET LOTTSHG)EL. dem1cdlh G)FuIHev N

whmitb @ewr_Gareflsaflev Insart - senerts GLITHS 1B (Marking
\_out for angular outlines, filing and fitting the inserts into gaps) Y

/caygyuﬂszrﬂu_ub / YWssemar / sTllgip / 6ivGL_ufesrGevsiv sivie 6y /\
Gumerm @mi%) (finish) Oeunwiiul’ 1L GuTmL_Ferflev
e oW TSIl Qumwenseflet gl sgs CFsmy-
LBlevevTLoeY faTeydi@ Oeul BHHev, HieHamullBH6ev, 2JHLOGHT
Qar’_BHsHev CumestmoupylaTer LulbhFser (Exercises on finished

material, such as aluminium/ brass/ copper/ stainless steel, marking out,
cutting to size, drilling, tapping etc. without damage to surface of finished
\articles)

J\

(@@ 9JL"_gsivL_196T GFuiuyrp evGLIGTGSTT ~emWl 2 (6 TdhEHH6V

146

147

149

g (Making an adjustable spanner)
|

~

(L/a;i)m’ﬂamm SLpMH MIH6ev Lom b oTl”_(h%Hev (Dismantling and

mounting of pulleys)

- J

Corsloewl_bs G-FH@hs@L LTS LG G (Key) swirifld S ommhmised
(Making and replacing damaged keys)

(u@g,ml_g'g, LIDF&HTBIHNGTS: HLOMH MIF6V, LILPHI HdhGH6ev
3 (Dismounting,repairing damaged gears)

~

/

OlLIeOL FHener Lipsl bdhHb GFUIHD LoHMID LFHTH LOMH MISH6L
opmitd st Carenev GFuinb Flevevewws CFm&ghsev (Repair & replace
- ment of belts and check for workability)

Q)ssravcbuyt” LGgmodewiiemevd CFmldhs G _ibliGar’ / Cagh

2 (peuTSH&HSHev (Making of template / gauge to check involute profile)

§iVL_L" eLpeuLh 2 6oL b Gt 10 dhend LIPS hdhHid CFUISHE LoHmiLb
LaiGl_ufled  apewpulled 2 ool s G e dheng LiLpsl bhHd CFUISH6D
(Repair of broken gear tooth by stud and repair broken gear teeth by dovetail)

91 miiIGamess slide fitting-g0 2 (reurdh@seb (Make hexagonal slide fitting)
BHaIVHGT LIFa OFuicusesr GleuaiGarm LpewnHaTTeOOIHTLADF TV
Caewausarler Lig yeuentliLi(hdsHeler OGlauaiGalm aIeHHHET HIITT
GlFu1m60 (Prepare different types of documentation as per industrial need by
different methods of recording information)

(mumsmmb oIy argens GLITHsb S5 (Geometrical shaped fittings ) )

151

156

159

161

166

169

171
175

177
191

2.6.171

2.6.172

LGB 6: emapl greldsiv ommip mIGLoLg dev
(Hydraulics and Pneumatics)
BIGLo1g & SHTLDCLITO)GRTGET (HHEHAT GWL_UITETLD FHITEET H6
(Identify pneumatic components)
ooLevr i Gr@Gevr’ i srifGasL’ 1T 9euends HLphmiSHe, LIHHTH
LTHMIG6L LoHMILb CFIbLIGT Licseryseb. (Dismantle, replace and assem

196

ble FRL unit)

198
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LD &) ereser

LU HFuflest HemevriLy

LIS 6TGo0T

26173

26174

26175

26.176

26177

26178

26179

2.6.180

2.6.181

26.182

2.6.183

26.184

2.6.185

STHBIGTTED @UUkIGLD DGOLOLIL|SH6M6) LT FHHmii Q) FuILpennaHeiT
upplw plewey LoHMILD F LITHISTLIL] 2 LIGTETHDH e d@hsbe0
(Demonstrate knowledge of safety procedures in pneumatic systems and personal
protective equipment (PPE)

&(h pneumatic cylinder-657 LITHhISHEDET GOL_WITETLD HTGW)/H6D

(Identify the parts of a pneumatic cylinder)

BHICLoL 19 & FeOlevor_enrds HLpmHmised oHmitb oml (Hgev (Dismantle
and assemble a pneumatic cyclinder)

Rh FAm siewer sphenm OlFwIOLITH HTHMTE Quiki@Ld Fledlessri et
Fevg opmib Ceusd s BHIIITR) pFeunmISsTeT e Circuit-enws
auLg auemLnd e (Construct a circuit for the direction & speed control of a small
bore single acting (s/a) pneumatic cylinder)

Momentry input signals =167 65 d/a pneumatic &FledlessrL_rflasr &1 (HIL

Lm_(h&&mer e control circuit-go a9 arewinggev (Construct a control
circuit for the control of a d/a pneumatic cylinder with momentry input signals)

&b single & double solenoid aursbey 2 1 aiT s d/a pneumatic Fledlevor._rflebr

direct & indirect control-&&mer gp(m circuit-eww aug auewingsev(Construct a
circuit for the direct & indirect control of a d/a pneumatic cylinder with a single &

double solenoid valve)

Solenoid Valves-eouws HLpm migkev Lommitd Gt d%leneut e

(Dismantling and assembling of solenoid valves)

Hydraulic coewior’ijserfled LimHHmiin) GlFwed Lpewm&H6T Lipmls
9flewau/ af_Cuim aflesr epeurb (Demonstrate GlFu1 &) S (hged
(Demonstrate knowledge of safety procedures in hydraulic systems (demo by vide)
e Fredldeiv FIbLIbSLILIL 1 HTLDCLITO)GSTET (HHEHET WL _UITGTLD
&Tey)i56v - (Identify hydraulic components)

Fyal 1" 1_miseer ey GFuIHeD, G)HTL 19 Hener service

QFUIH6D. ULy &L 19 Hewerm FdpHiD GFUI%H6H/Ieplace LictT e/ sH6d

(Inspect fluid levels, service reservoirs, clean/ replace filters)

LpmI&Hev, Kinks Lopmib minimum bend radius-4&&74 (HeombHLIL F
aImaTe) QYTSGHHTaT) hose-w 9yuiey Lictigy s, hose / tube fittings

-&0 ey G)Fuiged (Inspect hose for twist, kinks and minimum bend radius.
Inspect hose/ tube fittings)

Hydraulic #le0lessr_rraeir, GLomi’ 16T opFluieuppler o 1 1ymL
LITHHBIFHEOET 9jemnl_wimarhismesnrey (ldentify internal parts of hydraulic
cylinders, pumps/ motors)

a5 3/2 way valve (weight loaded d/a Hellessri_enr e sla Fleleverr el
LwesTLIRSGSevTLD) 412 oh mitb 413 way valves 2 LIGuiT&d 51 cp(h sla
hydraulic &edlessr_rfletr &L" HIILITL 19 HSHTET 6(h Circuit-g0 a9 auenLndH60
(Construct a circuit for the control of a s/a hydraulic cylinder using a 3/2 way valve
(Weight loaded d/a cylinder may be used as a s/a cylinder), 4/2 and 4/3 way valves)

200

201
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207

210

212
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217

218

219

224
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LuSH &) ereser

LuIH& HemevLiLy

LI&%3 GTGO0T

2.6.186

Pneumatic LD‘/_T)Q]LD hydraullc system- o7 I_IU/TLD/ﬂI_IL/, Lﬂg&&mm&mm&
&mggf?g,m) LOM MILD LIT HIHTLIL] qugg,uuggm@/&m )@ggcomponent
-651 GlFuILpenm LuIHG) e video eLpeurd OVFUI g HTL L _1'1LiL_6UTLD)
(Maintenance, trouble shooting and safety aspects of pneumatic and hydraulic

systems (The practical for this component may be demonstrated by video)

230

2.7187

2.7.188

2.7.189

2.7.190

2.7.191

2.7.192

UGB 7 : wesrs®LIL) Lgmiofliiny (Preventive Maintenance)

f Gevg GaGygdletr hand slide & cross slide-emwr sLpmm) wpupLs u@g}

555 9G\FibLlen Listanisev (Dismantle, overhauling & assemble

|_ cross slide & hand slide of lathe carriage)

( @uibBysisefler eraflw Lwps Hahsn: Packing gaskets-eor
L swrfliy (Simple repair of machinery: Making of packing gaskets)

aurauiaer, Casblal, Herl’ 4, keys, jibs, cotter, circlip wpspevmer
amneon CFrgld g Coenaulii’ 1 med Lipd Hohab OFUIHe/ LB HTH
orm mi%ev )Check washers, gasket, clutch, keys, jibs, cotter, Circlip etc and
replace /repair if needed)

UE FHSEHWVHET LoP MDD VCLIGTTHGTLI LIW6STLI(H D Bl 6V
(Use hollow punches,extractor, drifts, various types of hammer and

\_ Spanners etc for repair work) Y

Cuiflidimilssr GleuaiCaum auewassHenerd HLpmmiHed, GCoabTshEenenTdahed
opmitd eupplesr GFwieviim 1g Hamad CFTHdsHe0 (Dismantling,
assembling of different types of bearing and check for functionality)
euLpsaLomest Quib@rls LfGsrseatenwd Gl g, CaemaidsGsihm
Ly Brliysed QFuiHe.) LweTRSSIILIC RN 1 65T mId@&HL
LGlevTs 56T Q)L_Seng LEeTHILD BTl / omi BlTLis ()
GlFu1gev) (Perform routine check of machine and do replenish as per
requirement)

~
Lpsl B&h@Lp Liewtlsasms hollow punches, extractor, drifts, LicvGaumy

233

235

237

244

246

251

2.8.193

2.8.194

2.8.195

2.8.196

LGS 8 : hlmioysev opmio LMGFTHHHev (Erection and Testing)

@evweurs @)pdHev, jerey ol 1_1b CLimeSTDeIDBIDHTS QUIbS)ThI
sevar 9yuia) GlFuiged (Inspection of machine tools such as alignment,
levelling)

Geometrical parameters GLireirmeney @uibglr(Bevsefler giecvedliidhensd
LMGaFrGlssev (Accuracy testing of machine tools such as geometrical
parameters)

QeuaiCoum; (LpLy FEHEHET 2 (haUTdHGHHD, LHF OCFuI1s56, G\bThiE
LITTHISe6T Fifl QFUISE,LITHAEISHEOGT FAWITSH LOHMILD LITHIHTLILITS

9/smmi%Hev (Practicing, making various knots, correct loading of slings,
correct and safe removal of parts)

eTeflw @QuibGlrhisener bl miaysed (Erect simple machines)

253

256

261
266
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( LEARNING /ASSESSABLE OUTCOME

On completion of this book you shall be able to

Sl.No.

Learning Outcome

Exercise No.

10

11

Make & assemble components of different mating surfaces as per
required tolerance by different surface finishing operations using
different fastening components, tools and check functionality.
[Different Mating Surfaces — Dovetail fitting, Radius fitting,
Combined fitting; Different surface finishing operations — Scraping,
Lapping and Honing; Different fastening components — Dowel pins,
screws, bolts, keys and cotters; Different fastening tools-hand
operated & power tools, Required tolerance - £0.02mm, angular
tolerance = 10 min.] (Mapped NOS: CSC/N0304)

Make different gauges by using standard tools & equipment and
checks for specified accuracy. [Different Gauges — Snap gauge,
Gap gauge; Specified Accuracy - £0.02mm]

(Mapped NOS:CSC/N0304)

Apply a range of skills to execute pipe joints, dismantle and assemble
valves & fittings with pipes and test for leakages.[Range of skills —
Cutting, Threading, Flaring, Bending and Joining]

(Mapped NOS:CSC/N0304)

Make drill jig & produce components on drill machine by using
jigs and check for correctness. (Mapped NOS:CSC/N0304)

Plan, dismantle, repair and assemble different damaged mechanical
components used for power transmission & check functionality.
[Different Damage Mechanical Components — Pulley, Gear,

Keys, Jibs and Shafts.] (Mapped NOS:CSC/N0304)

Identify, dismantle, replace and assemble different pneumatics and
hydraulics components. [Different components — Compressor,
Pressure Gauge, Filter Regulator Lubricator, Valves and Actuators.]

Construct circuit of pneumatics and hydraulics observing standard
operating procedure& safety aspect.

Identify, dismantle, replace and assemble different pneumatics and
hydraulics components. [Different components — Compressor,
Pressure Gauge, Filter Regulator Lubricator, Valves and Actuators.]

Construct circuit of pneumatics and hydraulics observing standard
operating procedure& safety aspect.

Plan & perform basic day to day preventive maintenance, repairing
and check functionality. [Simple Machines — Drill Machine, Power
Saw and Lathe] (Mapped NOS:CSC/N0304)

Plan, erect simple machine and test machine tool accuracy.
[Simple Machines — Drill Machine, Power Saw and Lathe]

2.1.115-2.1.138

2.2.139-2.2.148

2.3.149 - 2.3.156

2.4.157-2.4.158

2.5.159-2.5.170

2.6.171-2.6.176

2.6.177-2.6.179

2.6.180-2.6.184

2.6.185-2.6.186

2.7.187-2.7.192

2.7.193-2.8.196
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SYLLABUS FOR FITTER

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 255Hrs;
Professional
Knowledge
70Hrs

Make & assemble
components of
different mating
surfaces as per
required tolerance
by different surface
finishing operations
using different
fastening
components, tools
and check
functionality.
[Different Mating
Surfaces — Dovetail
fitting, Radius fitting,
Combined fitting;
Different surface
finishing operations
— Scraping, Lapping
and Honing;
Different fastening
components -
Dowel pins, screws,
bolts, keys and
cotters; Different
fastening tools-hand
operated & power
tools, Required
tolerance -
+0.02mm, angular
tolerance = 10 min.]
(Mapped NOS:
CSC/N0304)

115. Make ‘H’ fitting. (13 hrs.)
116. Power tools: Practice operation
of power tool for fastening. (5 hrs.)
117. Tightening of bolt/ screw with specified
torque. (2 hrs.)
118. Selection of right tool as for Tightening

or loosening of screw/bolt as per
accessibility. (1 hr.)

Screws: material, designation,
specifications, Property classes
(e.g. 9.8 on screw head), Tools for
tightening/ loosening of screw or
bolts, Torque wrench, screw joint
calculation uses.

Power tools: its constructional
features, uses & maintenance. (06
hrs.)

119. Assembly sliding for using keys, dowel
pin and screw, = 0.02 mm accuracy
on plain surface and testing of sliding
fitting job. (13 hrs.)

120. File & fit angular mating surface within
an accuracy of £ 0.02 mm & 10
minutes angular fitting. (12 hrs.)

Locking device: Nuts- types (lock
nut castle nut, slotted nuts, swam
nut, grooved nut) Description and
use.

Various types of keys, allowable

clearances & tapers, types, uses
of key pullers. (06 hrs.)

121. Drill through and blind holes at an angle
using swivel table of drilling machine.
(09 hrs.)

122. Precision drilling, reaming and tapping
and Test- Job. (12 hrs.)

Special files: types (pillar, Dread
naught, Barrow, warding)
description & their uses. (07 hrs.)

123.Make Dovetailed fitting and radius
fitting. (18hrs.)

Templates and Radius/fillet gauge,
feeler gauge, hole gauge, and their
uses, care and maintenance.
(05 hrs.)

124. File and fit, combined fit with straight,
angular surface with £ 0.02 mm
accuracy and check adherence to
specification and quality standards
using equipment like Vernier-calipers,
micrometresetc.(18 hrs.)

Slip gauge: Necessity of using,
classification & accuracy, set of
blocks (English and Metric). Details
of slip gauge. Metric sets 46: 103:
112. Wringing and building up of slip
gauge and care and maintenance.
(06 hrs.)

125. Drilling and reaming, small dia. holes
to accuracy & correct location for
fitting. (4 hrs.)

126. Perform drilling using ‘V’ block and a
clamp. (1 hrs.)

127. Make male and female fitting parts,

drilland ream holes not less than 12.7
mm. (18 hrs.)

Application of slip gauges for
measuring, Sine Bar-Principle,
application & specification.
Procedure to check adherence to
specification and quality standards.
(05 hrs.)

128. Make Sliding Diamond fitting. (22 hrs.)

129. Lap flat surfaces using lapping plate.
(5 hrs.)27. Filing flat, square, and
parallel to an accuracy of 0.5mm.
(07 hrs.)

Lapping: Application of lapping,
material for lapping tools, lapping
abrasives, charging of lapping tool.
Surface finish importance,
equipment for testing-terms relation
to surface finish. Equipment for
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tasting surfaces quality -
dimensional tolerances of surface
finish. (06 hrs.)

130. Prepare Stepped keyed fitting and
test job. (16 hrs.)

131. Lapping holes and cylindrical
surfaces. (5 hrs.)

Honing: Application of honing,
material for honing, tools shapes,
grades, honing abrasives. Frosting-
its aim and the methods of
performance. (05 hrs.)

132. Dovetail and Dowel pin assembly. (16
hrs.)

133. Scrape cylindrical bore. (5 hrs.)

Metallurgical and metal working
processes such as Heat treatment,
various heat treatment methods -
normalizing, annealing, hardening
and tempering, purpose of each
method, tempering colour chart. (06
hrs.)

134. Scrapping cylindrical bore and to
make a fit-(12 hrs.)

135. Scrapping cylindrical taper bore and
check taper angle with sine bar. (08
hrs.)

Annealing and normalizing, Case
hardening and carburising and its
methods, process of carburising
(solid, liquid and gas). (07 hrs.)

136. Make a cotter jib assembly. (20 hrs.)

Tapers on keys and cotters
permissible by various standards.
(06 hrs.)

137. Hand reams and fit taper pin. (12
hrs.)

138. Drilling and reaming holes in correct
location, fitting dowel pins, stud, and
bolts. (08 hrs.)

The various coatings used to protect
metals, protection coat by heat and
electrical deposit treatments.

Treatments to provide a pleasing
finish such as chromium silver
plating, nickel plating and
galvanizing. (05hrs.)

Professional
Skill 113Hrs;
Professional
Knowledge
30Hrs

Make different
gauges by using
standard tools &
equipment and
checks for
specified
accuracy.
[Different Gauges
—Snap gauge, Gap
gauge; Specified
Accuracy -
+0.02mm]
(Mapped
NOS:CSC/N0304)

139. Making a snap gauge for checking
adia.of 10 +

Gauges and types of gauge
commonly used in gauging finished
product-Method of selective
assembly ‘Go’ system of gauges,
hole plug basis of standardization.
(06 hrs.)

140. Scrape external angular mating
surface and check angle with sine
bar. (15 hrs.)

141. Scrape on internal surface and check.
(10hrs.)

Bearing-Introduction, classification
(Journal and Thrust), Description of
each, ball bearing: Single row,
double row, description of each, and
advantages of double row. (06 hrs.)

142. Practice in dovetail fitting assembly
and dowel pins and cap screws
assembly. (16 hrs.)

143. Industrial visit. (5 hrs.)

Roller and needle bearings: Types
of roller bearing.

Description & use of each. Method
of fitting ball and roller bearings
(06 hrs.)

144. Preparation of gap gauges. (12 hrs.)

145. Perform lapping of gauges (hand
lapping only) (10 hrs.)

Bearing metals -
composition and uses.

types,

Synthetic materials for bearing: The
plastic laminate materials, their
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properties and uses in bearings
such as phenolic, Teflon polyamide
(nylon). (O6hrs.)

146. Preparation of drill gauges. (10 hrs.)

147. File and fit straight and angular
surfaces internally. (13 hrs.)

148. Identify different ferrous metals by
spark test (2 hrs.)

The importance of keeping the work
free from rust and corrosion. (06
hrs.)

Professional

Apply a range of

149. Flaring of pipes and pipe joints. (02

Pipes and pipe fitting- commonly

Skill 62 Hrs.; | skills to execute hrs.) used pipes. Pipe schedule and
Professional | pipe joints, . . . standard sizes. Pipe bending
Knowledge | dismantle and 150. (C3u::ﬂr;g)&Threadmg of pipe length. methods. Use of bending fixture,
18Hrs assemble valves & S pipe threads-Std. Pipe threads Die
fittings with pipes | 191- Fitting of pipes as per sketch and Tap, pipe vices. (06 hrs.)
and test for observing conditions used for pipe
leakages.[Range of work. (10 hrs.)
skills — Cutting, | 152. Bending of pipes- cold and hot.
Threading, Flaring, (06 hrs.)
Bending and
Joining] (Mapped 153. Dismantling & assembling —globe | Use of tools such as pipe cutters,
NOS:CSC/N0304) valves, sluice valves, stop cocks, pipe wrenches, pipe dies, and tap,
seat valves and non-return valve. | pipe bending machine etc. (06 hrs.)
(20 hrs.)
154. Fit & assemble pipes, valves and Standard pipefitting-
test for leakage & functionality of Methods of fitting or replacing the
valves. (18 rs.) above fitting, repairs and erection on
155. Visual inspection for visual defects | rainwater drainage pipes and
e.g. dents, surface finish. (1 hr.) household taps and pipe work.
156. Measuring, checking and recording Inspection & Quality control
in control chart. (2 hrs.) -Basic SPC
-Visual Inspection. (06 hrs.)
Professional | Make drill jig & | 157.Make a simple drilling jig. (20 hrs.) | Drilling jig-constructional features,
Skil24Hrs.; | p roduc e 158. Use simple jigs and fixtures for types and uses. Fixtures-
Professional | components on drilling. (04 hrs.) Constructional features, types and
Knowledge | drill machine by uses. (06 hrs.)
06 Hrs. using jigs and

check for
correctness.
(Mapped
NOS:CSC/N0304)

Professional
Skill 152Hrs.
Professional
Knowledge
43 Hrs.

Plan, dismantle,
repair and assemble
different damaged
mechanical
components used
for power
transmission &
check functionality.
[Different Damage
Mechanical
Components -
Pulley, Gear, Keys,
Jibs and Shafts.]
(Mapped
NOS:CSC/N0304)

159. Marking out for angular outlines,
filing and fitting the inserts into
gaps. (06 hrs.)

160. Exercises on finished material
such as aluminium/ brass/ copper
|/ stainless steel, marking out,
cutting to size, drilling, tapping etc.
without damage to surface of
finished articles. (09 hrs.)

Aluminum and its alloys. Uses,
advantages and disadvantages,
weight and strength as compared
with steel. Non-ferrous metals such
as brass, phosphor bronze,
gunmetal, copper, aluminum etc.
Their composition and purposes,
where and why used, advantages
for specific purposes, surface
wearing properties of bronze and
brass. (04 hrs.)
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161. Making an adjustable spanner: -
Marking out as per Blueprint, drilling,
cutting, straight and curve filing,
threading, cutting slot and cutting
internal threads with taps. (16 hrs.)

Power transmission elements. The
object of belts, their sizes and
specifications, materials of which
the belts are made, selection of the
type of belts with the consideration
of weather, load and tension
methods of joining leather belts. (04
hrs.)

162. Dismantling and mounting of pulleys.
(12 hrs.)

163. Making & replacing damaged keys.
(12 hrs.)

164. Dismounting, repairing damaged
gears and mounting and check for
workability. (16 hrs.)

165. Repair & replacement of belts and
check for workability. (12 hrs.)

Vee belts and their advantages and
disadvantages, use of commercial
belts, dressing and resin creep and
slipping, calculation.

Power transmissions- coupling
types-flange coupling,-Hooks
coupling-universal coupling and
their different uses.
Pulleys-types-solid, split and V'’
belt pulleys, standard calculation for
determining size crowning of faces-
loose and fast pulleys-jockey
pulley. Types of drives-open and
cross belt drives. The geometrical
explanation of the belt drivers at an
angle.

Clutch: Type, positive clutch
(straight tooth type, angular tooth
type).

Chains, wire ropes and clutches for
power transmission. Their types
and brief description. (15 hrs.)

166. Making of template/gauge to check
involute profile. (17 hrs.)

Power transmission —by gears,
most common form spur gear, set
names of some essential parts of
the set-The pitch circles, Diametral
pitch, velocity ratio of a gear set.
(05 hrs.)

167. Repair of broken gear tooth by stud
and repair broker gear teeth by
dovetail. (17 hrs.)

Helical gear, herring bone gears,
bevel gearing, spiral bevel gearing,
hypoid gearing, pinion and rack,
worm gearing, velocity ratio of worm
gearing. Repair of gear teeth by
building up and dovetail method. (05
hrs.)

168. Make hexagonal slide fitting. (16
hrs.)

169.Prepare different types of
documentation as per industrial need
by different methods of recording
information. (04 hrs.)

Method or fixing geared wheels for
various purpose drives. General
cause of the wear and tear of the
toothed wheels and their remedies,
method of fitting spiral gears,
helical gears, bevel gears, worm
and worm wheels in relation to
required drive. Care and
maintenance of gears. (05 hrs.)
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170. Marking out on the round sections
for geometrical shaped fittings such
as spline with 3 or 4 teeth. Finishing
and fitting to size, checking up the
faces for universality. (15 hrs.)

Fluid power, Pneumatics,
Hydraulics, and their comparison,
Overview of a pneumatic system,
Boyle’s law.

Overview of an industrial hydraulic
system, Applications, Pascal’s
Law. (05 hrs.)

Professional
Skill
21Hrs;
Professional
Knowledge
07Hrs

Identify, dismantle,
replace and
assemble different
pneumatics and
hydraulics
components.
[Different
components -
Compressor,
Pressure Gauge,
Filter Regulator
Lubricator, Valves
and Actuators.]

171. Identify pneumatic components —
Compressor, pressure gauge, Filter-
Regulator-Lubricator (FRL) unit, and
Different types of valves and
actuators. (2 hrs.)

172. Dismantle, replace, and assemble
FRL unit. (5 hrs.)

173. Demonstrate knowledge of safety
procedures in pneumatic systems and
personal Protective Equipment (PPE).
(2 hrs.)

174.Identify the parts of a pneumatic
cylinder.(1 hrs.)

175. Dismantle and assemble a pneumatic
cylinder.(6 hrs.)

Compressed air generation and
conditioning, Air compressors,
Pressure regulation, Dryers, Air
receiver, Conductors and fittings, FRL
unit, Applications of pneumatics,
Hazards & safety precautions in
pneumatic systems.

Pneumatic actuators:- Types, Basic
operation, Force, Stroke length,
Single-acting and double-acting
cylinders. (07 hrs.)

176. Construct a circuit for the direction &

speed control of a small-bore single-

acting (s/a) pneumatic cylinder.

(5hrs.)
Professional | Construct circuit of | 177. Construct a control circuit for the Pneumatic valves:- Classification,
Skill 20Hrs; | pneumatics and control of a d/a pneumatic cylinder | Symbols of pneumatic components,
Professional | hydraulics with momentary input signals. | 3/2-way valves (NO & NC types)
Knowledge | observing standard (4 hrs.) (manually-actuated & pneumatically-
07Hrs operating |178. Constructa circuit for the direct & | actuated) & 5/2-way valves,

procedure& safety
aspect.

indirect control of a d/a pneumatic
cylinder with a single & double
solenoid valve. (08 hrs.)

179. Dismantling &assembling of solenoid
valves. (08hrs.)

Check valves, Flow control valves,
One-way flow control valve
Pneumatic valves: Roller valve,
Shuttle valve, Two-pressure valve
Electro-pneumatics: Introduction, 3/
2-way single solenoid valve, 5/2-way
single solenoid valve, 5/2-way double
solenoid valve, Control components
-Pushbuttons (NO & NC type) and
Electromagnetic relay unit, Logic
controls. (07 hrs.)

Professional
Skill 20Hrs;
Professional
Knowledge
07Hrs

ldentify,
dismantle, replace
and assemble
different
pneumatics and
hydraulics
components.
[Different
components —
Compressor,
Pressure Gauge,
Filter Regulator
Lubricator, Valves
and Actuators.]

180. Demonstrate knowledge of safety
procedures in hydraulic systems
(Demo by video) (04 hrs.)

181. Identify hydraulic components —
Pumps, Reservoir, Fluids, Pressure
relief valve (PRV), Filters, different
types of valves, actuators, and hoses
(04 hrs.)

182. Inspect fluid levels, service reservoirs,
clean/replace filters (04 hrs.)

183. Inspect hose for twist, kinks, and
minimum bend radius, Inspect hose/
tube fittings (04 hrs.)

- Symbols of hydraulic
components, Hydraulic oils —
function, properties, and types,
Contamination in oils and its control

- Hydraulic Filters — types,
constructional features, and their
typical installation locations,
cavitation, Hazards & safety
precautions in hydraulic systems

- Hydraulic reservoir & accessories,
Pumps, Classification — Gear/vane/
piston types, Pressure relief valves
— Direct acting and pilot-operated

types
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184. Identify internal parts of hydraulic

cylinders, pumps/motors (04 hrs.)

- Pipes, tubing, Hoses and fittings —
Constructional details, Minimum
bend radius, routing tips for hoses.
(07 hrs.)

Professional
Skill 18 hrs.;
Professional
Knowledge
O05Hrs

Construct circuit of
pneumatics and
hydraulics
observing standard
operating
procedure& safety
aspect.

185. Construct a circuit for the control of

a s/a hydraulic cylinder using a 3/
2-way valve (Weight loaded d/a
cylinder may be used as a s/a
cylinder), 4/2- & 4/3-way valves.
(8 hrs.)

186. Maintenance, troubleshooting, and

safety aspects of pneumatic and
hydraulic systems (The practical for
this component may demonstrated
by video). (10 hrs.)

- Hydraulic cylinders —Types

- Hydraulic motors —Types

- Hydraulic valves: Classification,
Directional Control valves —2/2- and
3/2-way valves

- Hydraulic valves: 4/2- and 4/3-way
valves, Centre positions of 4/3-way
valves

- Hydraulic valves: Check
pneumatic and hydraulic systems
(The practical for this component
may demonstrated by video). (10
hrs.)

valves and Pilot-operated check
valves, Load holding function

- Flow control valves: Types, Speed
control methods — meter-in and
meter-out

- Preventive maintenance &
troubleshooting of pneumatic &

hydraulic systems, System
malfunctions due to contamination,
leakage, friction, improper

mountings, cavitation, and proper
sampling of hydraulic oils. (05 hrs.)

Professional
Skill 80Hrs;
Professional
Knowledge
23Hrs

Plan & perform
basic day to day
preventive
maintenance,
repairing and
c h e c k
functionality.
[Simple Machines
— Drill Machine,
Power Saw and
Lathe] (Mapped
NOS:CSC/N0304)

187. Dismantle, overhauling & assemble

cross-slide & hand-slide of lathe
carriage. (20 hrs.)

Importance of Technical English
terms used in industry —(in simple
definition only)Technical forms,
process charts, activity logs, in
required formats of industry,
estimation, cycle time, productivity
reports, job cards. (05 hrs.)

Method of lubrication-gravity feed,
force (pressure) feed, splash
lubrication. Cutting lubricants and
coolants: Soluble off soaps, suds-
paraffin, soda water, common
lubricating oils and their commercial
names, selection of lubricants.

Washers-Types and calculation of
washer sizes. The making of joints
and fitting packing. (18 hrs.)
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Professional | Plan, erect simple

Skill 75 Hrs; | machine and test
Professional | machine tool
Knowledge | accuracy. [Simple
16Hrs Machines — Drill

Machine, Power
Saw and Lathe]

193. Inspection of Machine tools such as
alignment, levelling. (10 hrs.)

194. Accuracy testing of Machine tools
such as geometrical parameters.
(15 hrs.)

Lubrication and lubricants- purpose
of using different types, description
and uses of each type. Method of
lubrication. A good lubricant,
viscosity of the lubricant, Main
property of lubricant. How a film of
oil is formed in journal Bearings. (04
hrs.)

195. Practicing, making various knots,
correct loading of slings, correct and
safe removal of parts. (5 hrs.)

196. Erect simple machines. (45 hrs.)

Foundation bolt: types (Lewis
cotter bolt) description of each
erection tools, pulley block,
crowbar, spirit level, Plumb bob, wire
rope, manila rope, wooden block.

The use of lifting appliances,
extractor presses and their use.
Practical method of obtaining
mechanical advantage. The slings
and handling of heavy machinery,
special precautions in the removal
and replacement of heavy parts.
(12 hrs.)

Scan the QR Code to view the video for these exercise

lislE
o

File & fit angular mating surface
within an accuracy of £ 0.02 mm
& 10 minutes angular fitting

Ex.No.2.1.120

Prepare stepped keyed fitting and
test job

Ex.No.2.1.130

Module 1 - Ex.No. 2.1.115 to 2.1.138

EiRE
O

Drill through and blind holes
atan angle using swivel
table of drilling machine

Ex.No.2.1.121

Scrape cylindrical bore

Ex.No.2.1.133

[=]

=]

Make dovetailed fitting and radius
fitting

ol

Ex.No.2.1.123
E:E
OFE

Drilling and reaming holes in
correct location, fitting dowel
pins, stud and bolts

Ex.No.2.1.138

Making a snap gauge for checking
adia.of 10 £ 0.02mm

Ex.No.2.2.139

Module 2 - Ex.No. 2.2.139 to 2.2.148

File and fit straight and angular

surfacesinternally
Ex.No.2.2.147

(xx)




Scan the QR Code to view the video for these exercise

O
I.
0

Module 3 - Ex.No. 2.3.149 to 2.3.156

CheAD)

=1

[x]

Flaring of pipesand  Fitting of pipes as per sketch  Bending of pipes - cold ~ Fit & assemble pipes, valves
pipe joints observing conditions used for and hot and test for leakage &
pipe work functionality of valves
Ex.No.2.3.149 Ex.No.2.3.151 Ex.No.2.3.152 Ex.No.2.3.154
Module 4 - Ex.No. 2.4.157 to 2.4.158 Module 5 - Ex.No. 2.5.159 to 2.5.170

EiRE
=

Make a simple drilling jig

Ex.No.2.4.157

Do)
[=]

Making an adjustable
spanner

Ex.No.2.5.161

oeen
[=]

inserts into gaps

Ex.No.2.5.159
E:E
[=lc =

Dismantling and mounting

of pulleys
Ex.No.2.5.162

Marking out for angular
outlines, filing and fitting the

ok

Repairingdamaged gears

Ex.No.2.5.164

E:E
OFE

Marking out forangular
outlines, filing and fitting the
inserts into gaps

Ex.No.2.5.160
E . E
[=]

Geometrical shaped
fittings

Ex.No.2.5.170

EiE
o

Dismantle, overhauling &
assemble cross slide & hand
slide of lathe carriage

Ex.No.2.7.187

Module 7 - Ex.No. 2.7.187 to 2.7.192

EiF:E
=

Simple repair of machinery
Making of packing gaskets

Ex.No.2.7.188

3545
Of

Use hollow punches, extractor,
drifts, various types of hammer and
spanners etc for repair work

Ex.No.2.7.190







§)e8) & erib (CG & M) LuH& 2.1.115
oot9_1_ri (Fitter) - _oj@Fib19af) -1 (Assembly - 1)

H - 0519 19 iemas 2 (HourdhFHHev (Make H-Fitting)

Crrsamiser: @UiulbFulss wpigalfed Bhigser Gm Geuetrig s SmesrHeir

* £0.02-1).L5 HIvNWGSH DS, HL_wL_wrest, FSIgi0 Hmid [ CFaGCHTHTSSH DG @)enewTiT
COEMLIGY LIGHIT GO B 6V

s HImaTulB BV, FhiFHeld HemarulBHev LoHpmid BN Hienensar (relief holes)

* QETRSGSLILL L enaydh@ 2 (haubams cseniev (file Licsram)sev)

s UFLIL_SBesT LIy LIT&HD 1 opmid 2-g9 GFipLer GFuiIsHev

* @B (finish) GFuig 99y B%HSBev.

RELIEF HOLE @2 mm DRILLED THROUGH - 8 NOS

+0.04
15 "o00 RELIEF HOLE @2 mm
PART 1 / ‘ - = ‘ ERILLED THROUGH - 4NOS
N
J
PART 2
w wn
~N N
N
o [} o
()] N ~

15 00 15 15 002
T 1

10

+0.02 -0.02 +0.02

10 15 +0.00 15 0.4 15 +0.00
\ \ \ \
| | | | » >
\ \ \ \
65 45
1 100 ISF 10-70 - Fe310 - 1 2.1.115
1 50 ISF 10-75 - Fe310 - 2 2.1.115
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE : +0.02 | TIME: 13 Hrs
MAKE H - FITTING
E}»@ CODE NO. FI20N21115E1




Qeuemevuilesr auflema (Job Sequence)

Lm&Hb 1 oHmitb 2-%%m&k evieed emev-go (steel
rule -@) 2 LICWT&HS s, F5FT 2 CevTHd G 6T
fereneud CFTHSHFHaLD.

umsb 1 Hmib  2-68T  LITLIGHLI  006DLIGY
Qad1g, OCaFmCGsmentomsls LMo s,

L eogevOsmwr 2 LICuITHS 15 CFTEHdHe Lb.

umsb 1 opmib 2-60 LomTSHGh 519 wiTeneld
(marking media) &._euaLb.

300 D)5 Qeurrefwiir 2wy Lo est) e
2 LICWIT&S &I, auenrTLiL_S&e» Q)BTRS I 1
DeTeyFHefledr Lig Lmsb 1 opHmib 2-60 mark
QFu 1w Lb.

60° dot punch o2 LCuIT&SH, CoHeweuwsmer
Car@safled, FTL §d @GHplHewar LiesTehF
QFuIwIeyLb.

Q&FerL_m LeTehd LweTLIBSG MebodLy
SIDTHGT. (LIt GhdF GIFUILIa LD)

umsb 1 pHmib 2-60  epemevsarfleh (corner-
Ferfsv) relief drill hole &2 o (heurdamayLb.
FhiGe0ld  siewarull(hsed, hacksawing Lo miLb
O gHdh@Hev  (chipping) wpsedlwener GlFuisH)
Capomanpn 2 Caursdhewnsg sHnmayib. (Fig 1)

Fig 1 —

RELIF HOLE

L

FI20N21115H1

9T eYHGhHCHDLI LITHLD 1-89 odewLicy G)FUIF)
o ewF® eosCrmibi 1 i/ Geurresfluir
STO LT 2 LCUTSLILIRSSE  6T6|HeH6T
9|GTEHFH@LD.

1-0 @mi% OFuig, Oeuresflwim

sredllim 2uCuT&d s 6T 6% F

LIT&LD

CFTHdHa Lb.

@)CsCLimed LiTaHd 2-g0 @) miG) GlFuiweLb.
um&sib 1 wpmib 2-g slide fit-$sm855
CFT&dHa Lb.

eTevrGlewsremws (0il-g9) GILoeOBTHLI LIF 9)FHewaert
LB ILNBB VIS HTSH LIT HISHTLILITS cHaUHBLD.
el Lu@GGewwd FHsHHb OFuig Il B

H(HANHEGT LPHIFHTSH GHGUHFHALD.

F@d) & erip: o191 _ri - (NSQF- Revised 2022) - Liuf)nH &) 2.1.115



§)e8) & erib (CG & M)

LuH@ 2.1.116

o191 _1_ri (Fitter) - 9j@&Fib19af) -1 (Assembly - 1)

FEBWTD @uIkiGD FHANFH6T: ooLITsiveesdh OFUIMSDFHTSH F&T w6

Qg FHmailsatflest @Quis@p wpewperw s Luins OGsuisev (Power tools:

Practice operation of power tool for fastening)

Crrsasmiser: @)UiuinFuilss wpigefed Bhigser Gum Geuedriy s SmestHeir
* FESwWTw Qb LIvGaIm HHANHET DL _WITETEI &ITEHISH6V
* uTsivevesilil CFUISDHTSH FSHHWTeV @uIkIGLD H(halHeafler @ uIG@GLD Lpewmenwils LulHsF)

OFuISH6.

Fig 1

POWER TOOL FASTENING ACCESSORIES

FI20N21116H1

Qeuemevuilesr euflemna (Job Sequence)

FHGNITE QULIIGLD H(HEINHENET GO _UITETLD

HITGWTaLD.

esullerTed oMb FEFWTE  (@)uirki@GLb
LG L1 (015 S0 5D & S

Caewarwimer tiesildg G FweOLIT(HH6TS

& (1h & & 6 &I L1

FHeoL_LIlLg HFHaLD.

FHHWITE QUUbBIGLD FH(HeHEHs5E LLeTFsHE)
QULPIEISH S VIS HTET BT LOIGTOLPGULD  LOM M)LD
QULA(LPEODHEHET DJGWL_ITGTLD HTETGLD.

LIT I SHITLIL | FHEVST HEVT GO [TL 6T, GHHUIEHDHGIT,
Hreventl Her, Cewmenl _se6r  (psHedlw
LITSHIHTLIL] 2 LISHTCOTBISEOGT  FHUITGTHTHD

CarpOIsBS S DD SfewilLiaLb.




FHmeilsemar eunpmlest Caeney GIFUIu LD Smest
wHmIb  LTHSTLIL  FluieunmlpeTsd
Corrgld g1, aCHeILD GHODUTERSHET Q)(HbhSHT6L
9|l  FLOUBSHLOTGH HIHeUGVHEOAT FLDLIBHLI
w1 FSriud_tb FapeyLb.

F & G M6 @) wi b1 @ 1o & (156 & 6 G
1919 & 515 STETET LoH Mith HTHEIGS GlHTETET
2 Lsgansamns CHmb0sHS HILT  Liw6T
LGSSaLD.

FEHFUIT QUUBIGLD FH(HAINHTT6) &Hlenl _dh@Lb

A (pibLytb  eweTLILIGHGT 2 (h6UT S
O & web Lpedm QflenF & & 710 em %
S OFIQEEN

Caemouuliletr g Litienr_ulled, yHHCHHLI,
QFditpedpsEGd CHevauliibd Hmailevwd
CaipOs®S 51 Sseerts QLimbdse|ib.

S Wi T ) L1 7 o ) Go1 L1 [b &1 69 [T % @1h & &
DDLU ujLD, BlrewTulldsliii’ 1 Liessfloenerr
O FwedpednH@HSECHDDLILG UjLD, FHGUIT6D
Quikigd FHmelsmerd Hhapd GlFUl g
YSDGTI @)U SF6V LIT HIHTLIITS SuDenmL
LISETLILIBHSS) eeud:SHa LD.

L op mitb Grimevr” sewer (fastern)oaLimsivervesr
OFuIwIeyLb.

FEGWITSD @QuikigLd HhalseerTd  FidHLD
OFUIZ, YBDGTW @S5G0 LITHHTLILITS,
B)(BSSLDLILG. DaUSHRLD.

LIGSSHIL LI@leow FEHBHLDMHLI LITTLOMSH@LD.

F@d) & erip: ooL9 L _ri - (NSQF - Revised 2022) Liuin &) 2.1.116



Fgi) & et (CG & M)
oot9_1_ri (Fitter) - 9@ &Fip19ari) -1 (Assembly - 1)

LHe 2.1.117

GO L upmis5@ allewFuj_c1 Gumevl /sivgepallenat Q) mis@Hev (Tightening
of bolt/screw with specified torque)

Crrgsmgser: QluinFuier pgafled Briser Gm Ceasetrig us Fmetraer

s GO 1L 1pmis@ ensuyL et (torque - 2.1 _er) CUTevL /sivgememal @) mIdhGHSHev.

Fig 1

X

- g
V\/
Qeuemevuilesr euflemna (Job Sequence)
s ocoLuTeveentlml (fastening) wicwslld&Emss Friluiment o
ig

speleowis Coirhbo\HHSSHa LD.

BL &6 (@) MISSH@ D LoD MILD  HETTHSa LD
QPSS L HTHDTeL (compressed air-_9460)
@uibigd  em  impact wrench power tool-god
1 OF QLT

gr @UblimEL Orepd  ers
STHMILI LmTensujL 67 (air lines-2. 1 61
@) o ewer & & L1111 (B 6T &7 & T 6T GOT LI 6 & &

CrrEghsaLb.

Ble T HTHGHH60 alenFenwid (suddenimpactforce-
ad) SHITHIFEUIGHEV FIWTET eTayenL i socket-
ad Caipbls(BdsayLb. (six point impact socket-
ad Cairay GlFuweyLb)
(O E L OF Th-?
QummdsayLb (Fig 1)
Orehd eSeutlesr 2 Failuj_esr spin-eir HlenFenuws

air impact wrench-o.1__esr

wpeTCarrTs&) ojevev s LIeTCarTd& 9jemioa)
QFuwIeyLb.

FI20N21117J1

aurevemard HpLis (by turning) wpmis@
lenFenwd gl 19 Cuim jebevs FHeomdGHm
L6 O)FUILIGYLD.
Wheel leg nut-etr  Groed
QFT(HFH@LD.

BL -8 TG (loosen G\Fu1 51) %D MIUBDH S
impact wrench-e1 stvaflL’_&-gp trigger GlFuiweyLb.

impact socket-gn&




58 & erib (CG & M) LuH& 2.1.118
oo1t9_1_ri (Fitter) - _9j@&Fib19af) -1 (Assembly - 1)

LweTU®B S Tl BTH @) HEGSLOTMI sv&heh/CLITevL g0 @) MISSHUSDE 2060 B
SHTTdhHIUBDEH FHwmer Hmalenwd Gxiey GFuisev (Selection of right tool as for
tightening or loosening of screw/bolt as per accessibility)

Crrsasmiser: @)UiulbFulsst wpgafled Bhigser Gm Geuetrig s SmesrHeir

* estaupLd LIwWSTUTHSHEHSGHS CHmalliLiBLd H@malsamart LIGey GCFuIsHe

s vGep/CUTL -8 @) MIGGUBDEG YWVGI SaTidHlusDG FHwrer FHmalenwd Gziay
QFuIHM.

Fig 1
[Tl
§| = || ’
TWIN MOTOR NUTRUNNER
ANGLE NUTRUNNER
PNEUMATIC SCREWGRIVER
] ”E
BATTERY SCREW DRIVER AND NUT RUNNER é

@miLiy (Note)
su@en/Cumevl . gy SFlwaihenm @) MISGHaSDGLD LoD MILD SaridhsiashELo (for tightening
and loosening) ©y5H&Hs CsemauliLiBd LleTF&HSwTey @uikIGLD H(hall%Hemar (power tools)
Lo mipi ST FUu®SS) LuDFwrenisendg GFuIg T 1 Geuesr@Lb. (display and
demonstrate)
9L L _euemennt 1-6v (Table-ev) wvwesTml 19 DaHETerd: SH@palHefler O LIwT %6 e
uudnFwmenisener erpsioLig Gasl (hd O&TeTaneyLp.




9L 1_auemesst -1 (Table-1)

G FwevLIT®)/L1west LT

GCapemeuiLiGLd &(HellEH6iT

vyl vessflullesr Grim &y Gl ojereyent_w

Cumebl" Rasewar Seridhs LoHmid @) midhs Ceuesst(BLb.

<285 GwLieiens (high torque) Lop mitd EBSSTS
FIevedlwitb (moderate accuracy) CHewmailii(hLicnal.

Goudr(LpLb, 6TOMNGOLOWITS OHHUITGEHDEVI%HSG,
WPF&HNWG SIauLd 2 6o QUIBSIT VG eHbHET
2O FLbLIofB GFuieusn@. (Medium accuracy)

GODUTET F(HLILINOF LoD MILD BHIGHT 2 Wit
SV GHev FPlwr sivagen GlFLbLef GlFdiausn@

SppLiyailens (torque) Lopmitb BEHSSILD LpBHeD
2T HlevellwibGled QUIBSIT siv@emdHener
9O F b lefb QFdicusnS; .

IVl Cxeney 9yFlab CHeneuliipb Gloaflesr
stv@en opmid nuts GlFbLef GFuiasn@
U miGHLIIL L @evr_Gleuafluieh o eirer

CuimebL”_ (R ©EHd .

STGSL_QLIIT(h) LoD MILD FTETDIHLPSHHTHS,
SpLiyeilens Lop mib/ ojevev s Camesstid (angle)
ST FHTe S Caueserig i () mIS@GHH6e0 HlHLpLb
Goafler stvgen OFbiierf C\FuIeuSHS,.

2 DLISHS HrdhHL HLITL 19 pame (for product
quality control) #rflwms @) midsLiLi’ 1L sv@emdsemer
TGOS GBS 6w Joint-6V 6TGETGRTLILI(hGY &I DUFUILDTS

QsG> Q_GFleb.

Q@) mis&Ld GlFwebpedmuiled 2 wiriol’ 1 g HjevedluiLb
Caewauliiib GFibLflefludeb.

LoV eTesTemfldend sivlilesstig 6b () midhaSSmame
LoD MILD SHTEIILIGIS) DIeDLOLIL T GHI:HTesT reaction
torque-@d HThISeU6LGVLT LG TLITL & articulated
arms OFwebLIBISSLILIBLD @)L _riserlev.

2IF s F mobility-S&ETHed Lopmitb 6T air hose
Vv g LOlTCHLIGT eTeflewLn GuLbLL 65T 9{6L6V &)
jam e CaLiemmed LT HSTLIL] DUMTLISDS 2 68T (R)
LictsTaitb GLim ).
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Fgd) & erip (CG & M)
oot _1_ri (Fitter) - 9@ &Fip19ari] -1 (Assembly - 1)

LuH& 2.1.119

Keys, dowel pin Lop ;b sivghen, 2 LIGWT&S &) stvemeviy i1 9O FLbLlerf], FL0S 61T S %6V

+ 0.02 .5 HeovaSwip,

wHmib svemewig il QUIT(hSHLD 2 6L W

et ummemnents LfGFmT&lshsHev (Assembly sliding for using keys, dowel pin and
screw, £ 0.02 mm accuracy on plain surface and testing of sliding fitting job)

Crrsasmiser: @)uinFuiss wprgeied Bhiser GlLim Ceusssigw Fmetraer

s Qeuresflwri 2 wyLomest) G&HTHTH) DTeYFZaTd:  &HMdHeV
s uTsHmISeT 1, 2, 3, 4-g0 9GTa5hS, 0D LIGY LIGB3T G35)] 556V

s Flwmer @L_S5lev gemeruill_®), ream GFuIg LoHMID HLoewT R)BH6V
* Caamarwmer YLpsBH D@, OCere_iGLITi LG an)%6v
« dowel pins Lo Mo cheese head sivghen Gasmessr® LiTsd 1, 2, 3, 4-g0d GFLbLTarf] GFuIZHev.

©6x2 COUNTER @6 REAMED HOLE
PART 283 BORE HOLES AS PER .
153406 1
| 5 ‘
< J—— |
@ -
A
D =R
9 p
< 4
58
SEC-AA
1" 36 ‘
M6x4 TAPPED HOLES
| 14:9% ‘
PART 1 PART 4 -
o
=
[e]
I
3
= @ z| 8
n R
o~
Q
IR ‘ } 717 } © — L
b b |—re | 10| 1435
\L—l—iw } [P i | |
| 58 ]
I 1
2 26-20 DOWEL PIN FE310 - 6 2.1.119
4 M6-20 CHEESE HD SCREW FE310 _ 5 2.1.119
1 75 ISF 12-16 KEY FE310 _ 4 2.1.119
2 65 ISF 12-35 TOP PLATES FE310 . 283 2.1.119
1 65 ISF 12-65 BASE PLATE FE310 - 1 2.1.119
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : 1:1 ASSEMBLY SLIDING FOR USING KEYS, DOWEL PIN AND |[TOLERANCE :£0.02mm| TIME: 13 Hrs
SCREW, £ 0.02 mm ACCURACY ON PLAIN SURFACE AND
G@ TESTING OF SLIDING FITTING JOB GODE NO: FIZON21113E+




Geuemevuilesr euflemna (Job Sequence)

SFFT 2 CUITHHBIHHT DJUDDIGHT DG 6YDHHTS
CFr B ghHaLb.

urshiser 1, 2, 3 whmib 4-g@ 9euhplest
L H6Iorgs (overall) /66 H@hsE 0oeMLIGD
QFuig &L e _gaettenin (flatness) Lopmid
) & 151 G & 1T 6507 & & GOT 6B LD (squareness)
YFwaupmi_cir £0.02 615 HievedluibensL
LT mLorfl&&HeyLb.

Qeurrestlurr o wiiomest) 2 LIGuIT&S Sy, LimsHLb 1,
2 Lo myLb 3-6V, QUEHTLIL_SFGHTLILG FIeHET H61flGoT
9/aT&) LoH M QBN _SenDd GH1ldhba Lb.
FTL_§g @plsener LieTehd (punch) GlFuiieib.
WG sTent (OFedri L6 ehdF-a
2 LICWT&S &) LITSHEISGT 1, 2 Lom b 3-651 GLoey
Biewensalet Q) mL_S&leb Liehd LicssTessTaLb.
B0 HeTenLo Lom) LD O\FHICHTCHT SHBGHTEOLD
@) msGLbgwirs, + 002 165 FHeveduwib
ugmioflg &l Lme 2 opmitb 3-8 eTeyLD
LoH MILD @I USFDE 006HLIGD LIGYT GBI GYLD.
WIS LI [BITGSTE HIGT(HHEOATUILD GG MITS
9emie) (set) GClFuig, Q)ewewt &lemibliLjser
Q&mesr () Y ahemn clamp G &uigy,
L ewgevGamur Gamresr(®h O FhiCs%mentd
sestenLoenw CFTHSHHaLD.

Ry LMevadlm Ouefler Guengy 15
Glermibliys@pL_ctT CFidgl, Dot Hid
SBIGTT(HFH®ETILD QPGTDTHLI L9 & HI, LITHLD 2
opmitb 3-601 LEH,  YWTDH IS HIGOET
Q@)L _miseieyb eniows siemer (centre drill)
@)_ayib.

vessflGlLmpefletr  flevevenwid OHTHEHTe
QFunumioed, dowel pin  QLIT(hd HIUBHDHTS
LIT&HLD 2-687 L5 %1 FwLiLd siemer (through hole)
slamariheisn@, LM F&-&Feb Q)hbSHI
QFesore_m L fleb-g9 oysHPlei’ B ¢ 5.8 8.5
L aflevur’ 1 rfleb GlLim(hdbSHaLb.
viessltiGLITmeflest  Blewevdghd — OBTHBTE
GI&T(HSSTLD6Y, tap wrench 2161 ¢ 6 LO).L5 1615
Cameseors”_ fior G&ressr(h) siewemuil L’ 1 g
slemarenw (drilled hole-g9) rfLb (ream) LicsstewsTayLb.
PLbleiv LiessTeseTL L1 1 Gjewamenut Fdib OFul %)
9O Fibfefuiley ¢ 6 8.5 165 dowel pin-gors
QLT (hSSaLb. (fiX LicTesTR LD).

2O FLbLefulleh emFe) erpiLiL_miosd (without
disturbing) @CsCLImed BHSH Jiemeremiid;
sieweruill’_(b), ream G\Fu1g, LiTHD 3-60 dowel
pin-goL’t Q\LIT (B SHayLb.

F@d) & erip: 0oL 1 _ri - (NSQF - Revised 2022) Liuin & 2.1.119

« Cheese head screw-ewaurs QLITHS HIQISHS
Lrsd 1-60 M6 21" 1yp oewy Geul’ RHeusna
L1GSSHL 1O LT (BeMGST 9jewLo6y LOTMTLOGY, ¢ 5 LA).LE
twist drill @QuT(rSS), 2O FLbL Ve luled LiTaLd 1
Lopmitb 2 Fwiiys (throughhole) giewemuil_ayLb.

« wursb 1-60 M6 21" 1yp oewgGleul (Heusna,
LIGSSHL IO LIT (KNGS DJ6»LOG) LOTDITLOGCY, LITHLD
1, 2 opmitb 360 CromGlFmetrest &1 CLimestm ¢ 5
Bl GmLiyd sieweruil_eyLb.

© 9WLDMaId Hmevd sl (disassemble GlFul )
LiessTd &8st (RerleD LimsHib 1,2, 3 Lop myLb 4-gods
STl LNfdEea L.

« M6 cheese head screw QLITBG HISHHS,
L _fevedlir Gloafletr suiflessrig ¢0léb counter bore
tool-goi’s GLiT(Bg G counter bore- @ L&D 2
LoH MLD 3-GV LIGEST GBS G LD.

+ Countersink tool-go't Qumks$S), LiTHD 1-6D
o' ym e T S Hmersafler ()7 et (h)
wpevarsemaruyd 1 8l x 45°-d@ GaFrbooLir
LIGSOTGBOT &Y LD.

« ursb 1-gols GuehdFedauadled 1919 G &,
TS B BITHTE SHewarsHafleyib M6
2 1" 1ypLoewry (Internal thread) Gleur” 1 _ayib.

* 99 mIFEIT 6T SILD ()GVGVITS GUEHTERTLD LOGHIT HEHGIT
& HLD OFUINLIGLD.

© QOGS HILT LITHBIGEHGTULD, 0oL 6861V 0o6m1LI6D
QaFu1g, el Lmmefle 96T %l
@uhseafleb Y9Fm BKséHb GFuiweb
(deburr).

o LIesf] euenTLIL_SGleD HITL 1§ UILILg LITHHEISHET 1,
2, 3 o miib 4-g9 G\FLbL e GlFuiweyib. (Fig 1)

o erassr©emrufesr Glocvedlus Li_evib Hi_af (apply
thin coat of oil) @)gewer G ILF®H (evaluation)
QFUIISDHTHLI LIT HHTHE@LD.

Fig 1

ASSEMBLY

FI20N21119H1

©



SImesr auflens (Skill Sequence)

9O F1pL9erf] (Assembly)

CrrsabISeT: Q)& 2 hFHEhS:G 2560l
s Lewi] emioey GFuiemsulley BlewevioT MiHev (mis-alignment) DG BHSHS SHLILISDGHID
SloearuiRL0 CFWISHHTHL LITHBIFE®OT 6TDTHS OFibieflh GFuigev.

10

@b LITLIL|SSHHL 19 60 (FTooCrisiv L9Cer 19 6b)
)T Q)ewewt LG THGHFHET 568 (HHHErT
(parallel blocks) emeudbHayLb.

Qemewrilermd 55 LTHD 1-g08 Hewi_

ol 1 1o (horizontally) emeudssa)Lb.

LmsLb 1-681 @) Siiss CopLmsEled (top of left
side-6V) wLITHLD 2-g0  Hlewevl LIS, L ewir
sGIETWIT 2 LICWTSHS HI, LITHLD 1 LOHDLD 2-68T
QFiICHTewT SFesTenioenwd CFrEHd %, parallel
clamp o2 uCuT&HSs osmar Q) mISEIL
L9 G&HayLb (clamp G)Fu1weyLb).

@)Cs Gumed wLmsHd 1-657 U LmSFIeT
Coprigp&uiled (top of right side) wirsb 3-go
BlewaliLihSS), L _egevOsmunt 2 LiGuim&ls s,
squareness-@d CFr&ls s, Qe _Gleauefluilsh

LUm&ib  4-go  mewipd & parallel clamps
2 LICWT&HS H  9SHewesT Clamp  LIGSTEsTG/LD.

(Fig1)

Fig 1 PARALLEL CLAMP

FI20N21119J1

PARALLEL CLAMP

F@d) & erip: 0oL 1 _ri - (NSQF - Revised 2022) Liuin &) 2.1.119




Fgh) & erip (CG & M) L&) 2.1.120
oot9_1_ri (Fitter) - 9@ &Fip19ari) -1 (Assembly - 1)

+0.02 1.5 opmyio 10 minutes grevadlwSFD@Ger Gamewr @emewriiilev (angular
fitting-6v) GamewrLoT &Lt QLITBBSHID LIFLIemL JdemLicy GFUILHI GLIT(HhS HIHev (file
& fit) (File & fit angular mating surface within an accuracy of + 0.02 mm & 10 minutes
angular fitting)

Crragsmgser: QluinFuier pgailed Briser Gm Ceasetrig us Fmetraer

* £ 10" Hrevedlw g FHGe (accuracy-uilev) Lirsip 1, 2, 3-a1 GxHmewr GlewaflsGHT(HHMmard (angular
outlines) @Pls 560 (mark L163T D) FH6v)

* +0.02 Hrvalwid LFTfSHILT CUT(HBSHIMBDHTHEL LTHD 1, 2 oHMID 3-8 b6 LIGY
LI GI0T G3)] 56V

s ur&Ep 1, 2 Hmib 3-g9 GFLbL N6 GlFuIFHev

* @ (finish) OFuig 199 m1 B5GHS60.

25 22 25

18

24

w 8
o

| 20

72

-
®

PART 3

18

PART 2 E=

25 22 25 5 |

72

1 65 ISF 6-75 Fe310 3
1 35ISF6-75 Fe310 2
1 30ISF6-75 Fe310 1 2.1.120
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : 1.1 FILE AND FIT ANGULAR MATTING SURFACE TOLERANCE : 0.02 mm| TIME: 12 Hrs
WITHIN AN ACCURACY OF £0.02 mm & 10
S“@ MINUTES ANGULAR FITTING CODENO: F201211201

11



Qeuemevuilesr auflema (Job Sequence)

o sdar 2 Ceursgeng (raw material-g) o6t
OINTYFHGhSHTHS CFTEHdFHaLD.

o wugliy Hmiub OCFHCHTETSFDEG ooemLIGH
Q1 gy AL ®), GeurresflT o wiyiomest) Lo miLb
Glaurresfluir Gleued LiCym’ goi_ir O\&messr(p)
umsb 1, 2, opHmitb 3-g98 &PldHayLb.

© @PSsLLL L CaTRFene LichTehdO)FuIeyLD).

« Hacksaw Q&meor(h 9y mid&H  LoHMiLb
Fh1&e0% H1emaruil’ (B (by hacksawing and chain
drilling) <y &sliugumer 2 Cursdams
2ISDDAYLD.

« umsb 1, 2 wpmib 3-g¢ CriCsrl (hd
SIvedlwib + 0.02 A.L5-%@6iT@mLD, Lom miLb
C & mewt & &) 6b e8] wiLb +  10-4 &6 @pLb
Q) (BSHGLOLILG UITS cd6HLIGH LIGHTeoTaYLD.

CrirGam’_(h »emeysenar (lineardimensions-gn)
Gaurresflur  HreOllar Qe GCosmevst
eraysemer (angular) Gleurresfluir  GlLicued
LICrm o Qamess(hb CFm&dasaLb.
ursd 1, 2 wHmpibd 3-g @Gr FlowsHed
OuTrsG (finish) GlFdiweyLb.

LIT SIHTLIITS 60aud & LoGIL1LT(B) OlFUIaISDHHTSH
Fflgerey eretrOlentis @) (B eaushsHaLb.

vB&Hev/QFL O sTwi O &TesT®H
Gareset 9ameysHemaer mark LIGSSTGSsT TS T HGT.
(Do not mark angular dimeneions/angle).

aenaujL_er 2 bFlssperenp force fit-go
2 _(KUTHETH T HGI.

12 F@d) & erip: 001911 - (NSQF - Revised 2022) Liufin &) 2.1.120



Fgh) & erip (CG & M) LuinH& 2.1.121
oot9_1_ri (Fitter) - 9@ &Fip19ari) -1 (Assembly - 1)

siwaruliHo QuikSgsSler (L_fevedld Gloaflesr) swivel table 2 LGwrTss5% T6D
@@ Gasmewrioms (at an angle) SIwiiy wmpmib ep® (through & blind holes)
siamaruiBhsev (drill LieTanisev) (Drill through and blind holes at an angle using swivel
table of drilling machine)

Crragsmgser: QluinFuier pgailed Briser Gm Ceasetrig us Fmetraer

* ugliy (surface) op o GO FmGHETeTSMB demLicy GFuIZ il B (right angle) L_engsivGsTwirt
Q& ety CFmdHev

* 1evedlwitb £0.02 OS5 LigTofS S DjeTDE@ cdeMLIGY LIGHT G| FH6V

* Gamewromsd Hewaruil_ (for angular drilling) Liefl1GLIT(Hewmar (align) Licsr w6

* Garemromenrs FmLiLs siemaruiBHev (angular through hole)

» Garemriomer ep® SHiemaruilBHev (blind file).

210 - THROUGH
HOLE 15: 28 -12 DEEP
20 35 20

BLIND
T e HOLE

THROUGH HOLE

|
R
/1N
S
&
|
//L\
+‘4+
|
|
‘444;:::
44444\1‘1:::
24

75

1 SQ 25-80 - Fe310 - 1 2.1.121
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE : 1:1 DRILL THROUGH AND BLIND HOLES AT AN ANGLE | TO-ERANCE:£002mm | TIME: 9Hrs

CODE NO: FI20N21121E1

ﬂ*@ USING SWIVEL TABLE OF DRILLING MACHINE

13



Qeuemevuilesr auflema (Job Sequence)

14

SFFT 2 CUTHSHmD SNHSHM YTNDHTHF
CFrHldsHayLb.

Capewauwimet ojemeneud &l % (mark GFus)
Hemar hacksaw O\&Tesr(h) 9y midHayLb.

fera (size) 75 X 24 x 24 1OL5-G&HTH ooewLIGH
Q1 g1 B Gleurresflwnt HreOl LT Glamessr ()
CFr&HghHaLb.

Oeurresflwrr o wiriomest) 2 LICWITHS H1 eTe s
Capmuy goaruil®h Q)L SFHDHTSH
Q&sTHSHHLILIL | DjeTeney mark LGS esrayLb.
Filwmerd sewerud_gGer Gosy punch
QFuweyLb.

©) Lo efi abr (QubG L
199 &G misGullesr) o Cevra g LTSS
1g-ileb wpewerr (drill bit tip) GG HeIBHeuenH
SOLILIZDSGLI LIewHd 5168019 681 )19 LiLiGG e
@ewewr  LerTHGHmET Waudsl, Liewd
gL (LG LT (mener) (@uibErdFleh
Gleor 1ot 1 1om&Ll LG SHHe LD

&% & 6v0) 6T

Spirit level G ressr(h) CFTHldbHea Lb.

L rflev @) iy ©) Lo @i evf) 67 uj &5 6u 1T & 6
Cuewgur et Gloafler emeasensv clamp
LIGBSTGBOT & LD.

‘7' 915 &6v (axis-ev) GLoengguilest HipHFewis lock
O Fu1 g arrest LiclTenTa)b. (FHLPGVTLOGD
S(BH&%HaLD.

siweriiBb Quissr Cuwevgerw 15°
CarenrsGn@s FpLnd (it QFdig) evrs
Qa1 B Coxewarumet %5@‘@@‘@@5
SIwaruil_aLb.

Locating pin 2 L/Cuir&ls &), suiflessrig e centre
Lo LD Fiewer Q) mLdl_seng (align) GlFunLieLb.
Cone 2 (heutb 9ewL_ULD GUEHT HIHGTEOII
enLoig Hlewer (@)L_ayib. (centre drill the hole)
Depth bar 2 LCuwrTHSH, aremyLL_g& e
ST 1guiig 12 1015 9ypsbFng ¢ 8 Lol.Ld
Slewaruil_aLb.

2BSs sievar @)L _s&n@, (hole location)
stuLfleBsrig v ewLowigens (spindle centre-go) align
LIGDST GBST GYLD.

Sivarenwt QLD SIQITSH GOLOIIS HIGHGT Q)L_&LD.
Cone 2 (peusemns jeoL_ujb aueny centre drill-
ad OFadsHa L. (feed LictenTayLb)

WPp pSPDS 010 LALL5 Zewaruil_ayib.
A ny Hs&& LB (deburr G Fui )
LA IGILIT (hewerd FdhHLD GlFUIIaLD.

erair Gleworuifletr  Oloevedlus Lil_evib S &
w&If® (evaluation) O aFuicusnHHTSHL
LIT HIHTH B OGS LD.

F@d) & erip: 0oL i - (NSQF - Revised 2022) Liuin &) 2.1.121



528 & erib (CG & M)

oot9_1_ri (Fitter) - 9@ &Fip19ari) -1 (Assembly - 1)

LHF 2.1.122

Licwfl IO LT (hefley Grevedlwiomsd Hieweruill_®), bk (reaming) GFuis), Lo miLd
Loewgudll_® (tapping GFuiz)) ufGsFTHlssev (Precision drilling, reaming and tapping

and test - job)

Crragsmgser: QluinFulier wpgailed Briser Gm Ceasetrig ur Fmetraer
* R BOIoTS5S5 9jenailnp@ Ll (overall size-D@ L) LiewflCIGLIT(Hewen svemLIcy O FUIZ () mIF) ClFUIZHeV
(file and finish LG &@DI FH6v)

* QeTh Gl eUEISmarujip chamfer Licisran)%Hev

s GO 1L @) _GFev Hiewenuil_®), fib OFuIL Lop I Lo FulBH)FH6v
* plug gauge opmyio thread plug gauge, 2 LIGwT&H S H CFrBHdHev

* @b (finish) Qsuig LB 195 M1 B5EB6v.

5x45°

M10-2 TAPPED HOLES

@12 - 2 DRILL HOLES

M8-2 TAPPED HOLES

30

210-2 REAMED
HOLES

AN |
»8-2 REAMED HOLES i
\
m
m .
w
15 15
-
50
1
100
TT ‘ TT T ‘ TT TT T T TT ‘ TT
[l ‘ [l | ‘ } [l [l | | [l ‘ [l
i | oo o 1 Poh o
Il Il | | Il Il I I Il Il
Il Il | | Il Il | | [l [l
Ll | Ll Il i I} Ll Ll Il Il Ll i Ll
‘ 100
1 75 I1SF 12 - 105 - Fe310 - 2.1.122
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE : 1:1

=@

PRECISION DRILLING,REAMING AND
TAPPING AND TEST-JOB

TOLERANCE : £0.02 mm| TIME: 12 Hrs

CODE NO: FI20N21122E1
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Qeuemevuilesr auflema (Job Sequence)

DSDGMW 9T H@hGFTHF  HFFT
2 Covradensg CFr&ldaa b

sFFT 2 Covrsgews 100 x 70 x 10 1A.L5 eT6dTD
L BH6IoTd 5 9eraiing, (overalldimension-4)
0OEMLIGY LIGTIT GBT G0/ @) LD.

QUTLIL_SFeTLIg  HlewarHemer GlevmGaL
QFUIuBHHTH 2jeTeyd CHTHHOGT HPlbFHaLD.
Object line 155 " Fd GHplasewarub (witness
markes-gujLb) SHiewarHaflest (@)L GeT
5 GFetrL_ir LesTehd GplgHenarujb (centre
punch marks-@uLb) LiesTehd GIFUILIaLD.
Oaflsst emeausiv GasTessT(h) @b L rilevelbs
Oaflstr/ siemeruiBb Quib&lrdFlesr GLoengy
Grocd Ll pemarts 199 Sseyd (hold
