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2.5.164 P - FIAAF HBFF (Couplings - Types of couplings) 133
2.5.165 e - PR - Fo - RFoT WF V' (T6 ffet (Pulleys - types - solid - split and 'V’ belt pulleys) 137
2.5.166 1] f519F GAMIA (Elements of spur gear) 5 145
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2.6.172 FRL G0 (Re01q, fNE, effSF6S) (FRL unit (Filter, regulator, lubricator) 164
2.6.173 NeNo e et (Pneumatics actuators) 167
2.6.174-176 | 5 W~ BIASF WI<E 21T ATA (Single acting cylinder and its application) 169
2.6.177 Y1 OIS (Pneumatic valves) 173
2.6.178 W-ﬁﬁT‘fW/Nw (Non-return valve/check valve) 186
2.6.179 2AF - fNOTNGH (Electro- pneumatics) 6-9 198
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2.6.181 RIRGfeT3] fF=0I] (Hydraulics filter) 208
2.6.182 RIRGTF A (Hydraulic pumps) 212
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2.6.185 513@7%1?5 foferer (WW ﬂm) (Hydraulic cylinders (linear actuators)) 224
2.6.186 AR ﬁﬂ_ﬁ"f WY (Flow control valve) 232
NGO 7: Q%RTW THNMTIFHT (Preventive Maintenance)
2.7.187 BTG [IZS FIBAN 236 *HF SFF (Importance of technical English terms used
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2.7.188-192 | TIfFTFHN @S (Lubrication methods) 10 - 11 246
2.7.193&194 FI@W“BW@@W (Lubricants and lubrication) 253
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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
/




SYLLABUS HOR FITTER

Reference Professional Skills -
1| Leaming {Trade Practical) (Trade Theory}
Oulzome With Indicative Hours
Professanal | Make & a==emble (115 Make "H" flting_ {13 hs) Screws: malterel, designalion,
Skil 255Hrs; | componenis  af 449 Powerinol: Pracice operafion speciicalions, Properly dasses
Professianal ::f::_::; :':““EE af power inal for asening [5hrs) l_'r_u ﬂ._ﬂ mme.r-.lﬂ:';} T[li!i-:
Knowledge | ooy d ey 117, Tighlening of bl scres with specitied w ranse "’_ “E'm
T0Hrs by cifierent srbae | e 2 | ko e
Eshing oy : 8. _linjlitnlzh-T 4 Power toslks: s constructional

using different ar Inose g of soewholl Bs per Ry - £ e _

Festeningpg accessibiily (1 hr) hﬁ_}ﬁm maimensnce. (D4

coimponetls, inols

arwd check

Funetienalily.
[DiffeEent WMaeting
Surinces — Diowstwil
Camhined fitling:
Different surfacs
—Soraping,. Lapping
ard Honirg:
Different =lening
compenenis
Dowed pins., s,
bols, keys and
catters; Cifferent
Esiening inols
pperaied & power
lapls, Required
lalkermarnes -
H1 DZmm, anguler
deranee + 10 man ]
{(Mapped HNOX:
CECHDA0)

T10_ A==erndity shding o using eys, dowed
i and screw 1 LR mm eccuracy
an plain surfece amd iesting of Shling
fthing job. (13 hes)

12411, R & § ey ulsr maliy suriace within
an armarecy of + {102 mm & 140
minuies onguinrfiting. [12 hrs)

Locking device: Muls- iypes [lock
nul casie nul, shiolied nuls, ssam
nul, grooved mal] Desiphen and
use

Various types of eys, alimmble
ceamnces i lepers, hypes, uses
of kemy puller=. (08 hrs )

121 Dl fwoughamd bind nies gl an engle
using) swivel tehle oof diil ng machine
08 hrs}

122 Precsion thiling, reaming and inpping
ard Test-Job. [12 =]

Spedal hes: ypes (pikar, Dresd
naughi, Barmow, warding}
decipion & ther usps. [DF s )

123 Make Chneeinided g and medus
Tlling [18ir=]})

Templaies orul Redarsflilet gaupe,
feeler gauge. nde gaupge, arad Ther
uses, care and manieEnance.

(0S5 hrs. )

124 Fie orud i, combined it with sireighl,
angulsrsface with {1 E mm
Bccuracy and check adhe e o
speviicaion erd cqualily sinmlands
micromeiresele {18 s}

Shp gaupe: Necessity of using.,
cessilication & accurscy, s=b of
bkcacdes (Eng lesh and Medric). Delails
of sip peupe. Melric === 48: 103:
112 Wiinging erud basiding up of sip
paupge and care and maniemnee
(08 hrs.)

125 Drlling erud resming, small dia. holes
o arrimey & coumest locaion for
ftiing. (4 hrs.}

12 Pesfirm drilling using " bk and s
clamp. {1 hrs.}

127 Mlake male orul female Ty pads,
cliill Brul renm holes rul less Than 127

-------------

Application of slip gauges far
measuring. Sine Bar-Principhe,
applicalion & sSpecifiealion.
Procedue ia check sibemence 0
specibcatnn aradl cqualiy shandanis.
M5 hrs)

128 Make Shifing Damand fiing (22 hrs)

121, | sp el sriaces wsing bap ping plake.
Ghs 27 FRling flel spae, and
pamlE o an scoumcy af 0. 5mm

{07 hrs.)

Lapping: Application of Lapping,
maiesial for lBpping naks, lapping
sbrasives, chaing of lepping kol
Surfece finish imporiance,
. o b=l i
o surfpce fnish. Equipmend

(x)




tasting surfaces quelily —
dimerssonsl nlkerances of surbrs
Tnish. (D8 hr=_)

130 Prepae Sepped keped filling and
st joh. [18 hrs )

131 Lepping heles and cylind sl
Srbs=_ {hhs)

Honing: Applicetion of honing,
maleml for haning. ook shapes,
amedes, honing alveshes_ Frosing-
it Bim ard the methads of
periommame. (05 ks )

132 Crervelal aml Dowsl pin ee=emndaly. (16
=)

133, Sorape cylindrical bore_ {5 hrs )

Melalumgical and melal smrking
prresses sich a5 Heat ireaiment,
warows heat treaiment mebnds -
amd lemperng. purpo=e of each
mehod, iempering colowrchart [
hrs )

1M . Soapping o ndiical bore and o
make g {12 hes )
135. Scmppay cylindncal lBper bom and

Amesing and normeliring, Case
hardeming amd carkaresang amd s
melinds, peress of cariwising
(solic, Bquid and gas}. [IT7 hes}

chech teper angle with sine bar:. [T
b=}
130 Malr p colier b pepmbly (=] | Tapers an key=s ard colers
permsibie by vanous shndnnis.
08 s}
137. Hand reams ard it laperpin._ {12 The ke malings ied o pariedt
=) melnl=, pretechon coat by heal and

138. Criling sl ressming hales in comes]
kxiion, fitling dowed pins, shed, and
bolis. (B8 b=}

Tregimenls o povide B plessing
finsh such 85 chromium siwver
plaling. nickel plating =and
pabhoniray). (D=}

Profe=sional
Skl 113Hr=
Prorfe=sional
Enawledge
A=

Maks diferent
gaupes by using
siandard aks &
equipment and
checks Tor
specified
ACCUTHEY.
[Difleen Ganges
—5nep gaupe. Gap
gauge; Specified
Accuracy -
0 _ D2 mml]
{MHapped
RSO

125, Making 8 smap geupe for chechking
ada. of 10 %

Gaupges and itypes of gaupge
armenly sed in gaugy inshed
pduct-Methad of selective
essembly o” system af ganges,
hole plup sk of sl erdizatn
D8 bas.}

140 Sempe exdrrmnl engpaisrmadng
by arl check anghe with sine
har [15 =)

141, Scape on memal surbase end checlc.
(10 hw=}

Beariminbndad tniicadi
[Pyl sl Thiuest], Desaryipdbioe of
each, ball bearing: Single o,
dudse row, derriphon of each, sl
ehvmariapes of double e {6 s )

142 Praclice in dowelad Tling a===mhily
and dwed pins and cap screws
=ikl {18 hs )

143, Indhusiral vl (S hs )

Roler and nesdie bemings Types
of roller beariyg .
Descriptan & use of each. Method
of filing ball aml mller bearngs
o has .}

144, Preparaion of gap gaapes (12 s )

145. Periomm lapping of gauges: (hand
lapping only) {10 hr=.)

Hearing mells — Lypes,
composibon Bl uses
Symhelic malerinks kv bearingr The

plashic laminate makerials, ther

(xi)




properies and uses i beanngs
surh s phenlie, Fefion pammale
{mylon) {(kw= }

148, Preparsiion of dill gauge=. (10 hrs.)

147. Fie and §t sirmight and angular
=i imemaly (13hrs)

149, Ideriify differer fermous messs by
spark bess (2 s )

free from nust and omosion. [0

Professional | Apply B mange of 145 Flaring of pipes and pipe joirs. Pipes arud pipe fiing- commonhby
Skl B2 Hrs; | skhills o execule =) P w2 usedl pipes Fipe schedule and
Professional | pipe joinbs, . . siandard sizes. Pipe bending
Knawledpe | dismantle and 'mmlmd""“m' methods. Use of bending Fixure,
1iHs bl wabves & B ) pipe thresds-5il. Fipe thresds Cie
Fiings with pipes | 191- Fiiing of pipes gc por cheich, A Tap, pipe vices. (06 irs}
and lest  for elrsering condions u=rd for pipe
Irskpe=; [Range of work. (10 bes 3
skills — Cutling, | 152 Bending af pipes- cold and hol
Thiesding, Flaring, (0B hr=]
Hending and
Jaining] (Mapped | 153. G=maniing & e=sembiing — giobe LU=e of loalks sudh Bs pipe muilers
seal vahwes and non-rehen vale_ | pipe emdng mechne = [0 s )
(2 hrs.)
154 R oerarerdedo iy sl Stendan pipsiiing
tes] for ieakape & funclinnaliy of Methods of fiting or replacing The
valves: {10 hr=) pbave liling, repais and erecion an
155 Viaml impecion forvisasl deferds minwaler drainege pipes and
B p. donls, srbes finish [1 he) hausehold taps and pipe work
150 Meaaring checking and recording "EF!‘_ fion & Cusldy ool
in xavined charl. [ his ) -Bas: 5PC
sl Inspectan. (08 =)
Professional | Meke drll jig 8 | 157 Make o simple driling iy (20hs) | Drlling pgoonsinctinal feshunes,

SdlMHs, ([ produce 150 Use simpie = o ficheres or types Bnd uwses. Fixlues-
Professional | camporents on driling. {IM hrs} Consinuctinm | feahines, ypes and
Enmeledge | drll machire by uses (06 ks }
D Hrs. using jigs and

check Far

correciness.

[HMapped

NOS: CRCNEO)
Profe=inonal | Plan, dismanile, | 156 Morking oul foranguisrcuflines, | Aluminum end its alloys_ Lises,
Sdl 152Hs | reparend essemble filng and fiting the insers nio sdvaniapges vl deadvaninges,
Profesinmal | different dameaged geps. 048 hs ) weight amd shrengdh 55 compared
Knowledge | mechenical N , , with sheed Non-femmes melnbs such
43 Hirs_ companents used 16D. Exemizes on fnishel meierial as hmass, phosphar branze,

for powEr
tTansmissian &
chech unchonaliy
[Cifferen] Damage
Mechanical
{amporents —
Pulley, Gear, Keys,
Jibs and Shafbs]
{Happed
NS L S.C0300)

sich as ahrmanum brass copper
! sleinkess shesl, marking o,
caring o soe, criling, lepping =ie
without damage o saface af
nshal arbcles (B s}

gunmetsl, copper, aluminum eie
Thesr compositinn ol pupnses,
wiere aml why used, schmmiapes
Tar specific purpases, surface
wenrny] prepertes of onese and
brass (M s )

(xii)




181 Meking an pdpisishie sparnes: -

Marking oul o= per Bluemrint, drilling,
Hwending, culting slol and mrting
imiemal threads silh bBps (18 s}

Power irnmmmission slements. The
ohject af belts, their Sxes and
the hells re made, selechon of the
type of bells with the mresdemion

of weaiher, load and bension
melhis of pin iy ealher betis 14
s}

162 Dissmaniing and munting of plleys. | Vies bells arud Hheir sdhamiages and
[(12hrs} di=adventages, use of commercial
163. Making & replaing dameged keys, | Op = Sve=—anil K] re=in creeg

{12 =}

184. DEarmmuring, repairng damsgesd
pears and mauniing erd check for

workabiity. (18 hrs )

185 Repoir A repiacement of bl arad
check orworkebily. (12 =)

Pomer tmmsmissions- coupling
hypes—flange eocupling.-Heaks
uplinunversal coupling and
Hhedr cifferent uses,

Puley=—ypes splal, spht amd "W
bel pulley=: siondan ealeulnlim fr
delerminany) sire cresenryg) of feces-
lopse and fast pulleysjoekey
pulley Types of dives-open Brad
o=x; belk drives. The geamelnical
expiamaion of the bell drivers af on
angle

Clulch: Type., posilive chulch
[srmght ook type. anpulss lnath
by}

Chains, wire opes al culebes: for
paoenr Imnsmission. Thar ypes
el brief desesiption. (15 s}

188. Making ofiemplaisigaunes o check
imhrie prolile_ (17 =)

Power imnsmission by gears,
el EmaTen foem spar gear, el
names of some essendal parts of
the ==t The pikch crddes, Dameral
pich, veinedy rala of B gesr ==t
(05 hws.)

187 Repair of hrolen g esr inoth by shal
endd repair bolker g ear ieedh by
dovetsd {17 hrs)

Helcesl gear, hevmingg bone geears,
hypoid gearng. pnion and reck,
o pearing. welneily el of wermn
pearing Hepar of gesr eeth by
uiiring up and doweiad metind . (5
hrs.}

188. Muke hexngoral shile fiting (14
s}

188 Prepane different types of
by cifferen] methods of reconding
imioimalion. [T hes_)

Medhod or xing gearesd wheebs: for
YEDLE puapnse drves. Geneml
emep of the weor and o of the
Tonthed whesls: adl e remedies,
method af filling spiral gears,
helical pears, bevel gesrs, seam
ard smm whesds n relation o
reguired drve. Came and
mammiensnce of gears. [[F his )

(xiii)




17T, Marking out an the reurdd sechons
or geomeical shaped flling= =sch
as spline with 3 ar 4 beeth. Anshing
and fiting o =re. checking up The
e forunversalily. {15 hs )

Fluid power, Pneumsatics,
Hydraulics, arud thedr compasison,
Oheerview of B preesmaice sy=lem,
Boyle's

Chrerview af an indushisl yrdmuke
systemn, Applications, Pascal’'s
Lewe (D5 =)

Froi==ioal | ldentiy, dsmante, | 171 Idenily preomalic componens — Compressed @ir generatian and
Skill replace and Compressor, pre=ue goupe, Filler | condilioning, Air compressors,
ZAHr=, assemble different Reguaior] ubricaior (AR unil, srd | Pressure reguialion, Dryers, Ar
Froiesioml | preeumadics and Different iypes of wahnes and receiver, Conducions and flings, FRL
FKmdedpe | hydraulics achmions (P s ) unit, Applications of preumatics,
OFHrs cemponents. | 477 Demantie. replace, ard s=amble | Hezards & safely precaulions in
[DifFFerent FRL unit. [5 ks } preunsls: syslens.
'é““""““"'"'! ~ | 173. Demonseie owiedpe of safely | Preumatic scharions - Types, Aosic
anpreﬁ;snr. proceyures in presmale ke aral | operation, Fame, Shioke length,
. perzmal Probecive Erpipment [PPE) | Sngle-ssting and double-peling
Filter Regulater {2 sy 07 hrs )
Lubricsbor, Vel ¥ i
and Achisirs | 174 1denify the parls of 2 pneamakc
cyinder (1 hrs.)
175 DEmarie ol pespmble s pecrmaiie
cylinder{H b=}
178, Construc] & cineuid For the dinecion 8
speed control of & s Tal-bore snghe-
pcling (='a) pneumalic cylinder.
(A=)
Prolessonal | Consinud amui of | 177 Consinicd s eonimli creud for the Preumalic wmhes- Classihcalion,
Skill 20Hrs; | preeumalics and canirnl of B s preumaic cylinder | Syminds of preumstc: componenis,
Polessionsl | hydraulics with momentary input signals. | 1Z2-weay vakes (NO B NC fypes)
Knowledge | oirerving sharadsnd M s} [rmamaly-echeied 8 preumatically-
07Hrs cperaling 173 Cominud s croitkrthe diect & | Belusied) & 50wy valves,
procedunel SHisty indinert conkel of 2 &fe ppeumaiic | Check yalves, Flow eonbml yahes,
Bspect cyinder with a =g le 4 double Cree-way fow cantrol walve
scalemud vahee {H s ) Pneumalc vahves: Holler vwabhee,
179 Demantiing Rexembling of solenod | Shutle valve, Tac-pressure yalve
vabves: (OBhrs ] Elecim-preumslics: imroduciion, 37
2-ay iy e snlenned valhve, 50wy
e sniernid valee, 50wy cinibie
slena] vahee, Coaniml companenis
-Fushbutions [MO & BT bype) and
Eedmmagnet: relay unil, Logic
canirels. [({IF hs )
Pefessional| |dentify,. |18 Demonsicsls onowledge of salety - Symbpls af hydmulic
Skil HHr=s; | desmantie, eplace procalures n o sysems camporents, Hydmdic ails —
Pefessional| and assembile Do by wideal} [[H hrs ) funchian, preperdies, avd types,

Knowledge
O7Hr=

difFFerenl
pneumabes and
hydraulics
compenents.
[Differenl
componenls —
Coempressor,
Pressure Gauge,
Filer Regulainr
Lubricsiorn, Vel
e Achusliee= |

181, kdentiy nydmube componenis —
Pumps, Recprreor;, Fhids, Presare
reliefwahee PRV, Fibers, diflerent
Hypes of valves, achusines., and s
4 hrs )

152 ie=pec] hidlevwels, senvice reservors,
desnirepliace filters [[M hrs_ )

183, Inspect ho=e for bwisl, kinles, and
min i bend medas, inspert hesef
Tube Fiirgs M hrs)

Conlamingiaon in ols and s conlml

- Hydraulic Fillers — iypes,
msincional Ealires, and their
bypical inskalletion kcalians,
cavilation, Hezanls & safelky
precaudinns n ngibe sy=siems
—Hyd e i o B i,
Pumps, Classiboron — Geanfoanef
pon ype=, Pre=gire relef vahes
— Dl eeting and pilct-opemsded
bype=

(xiv)




184 . Idesrify inkernal parts of o e
cyfinders, pumpssimolors {{H hrs.}

- Pipes, hubing, Hoses amd Ttings —
Conshruchional delails, HMnmum
bend redius, murling bips forhoses.
(07 s}

Pressonsl | Consinctamitofl | 185 Consinect 8 crewd for e conbol of | | - Hydreulic oyfinders —Types
Skl 18 h=; | pneumatics and & 55 ndmule odinderusing e V| - Hydreulic minriors —Types
Proessomsl | hydraulies 2wy yohee [Weighl loaded iifa - Hynlmulic wahmes: Classiealinn,
Knowledpe | olirenang starsland cylinder may be used 25 B 5’8 Direchonal-Coniml vabes — 212 and
D5H s cperating coyfinder}, 42- & 4 -way vahves. | 2wy valwes
procerured saiehy {Hhrs} - Hychrauli: valvess 477 suncl 473wy
Bspect 186 Mairiena e, bpubleshooting and | vahes, Cerrire posiions of 42-aary
safely asperts of preumstis and umbes
hycraulc sysiems (The pracical for | - Hydmuc vabes Check
this com ponen] mey demonsiaied | preumatc and ndraulic sysiems
by withers). [141 hus ) (The prachcal for ths companend
may demonchaied by viden) [10
hrs.}
vahres and Piol-opemaied check
valves, | oasl holding fimclion
- Fow comiml vaives Types, Speed
conlml methpds — mederin and
meier-oul
- Prevenlive maintensnce 4
oubleshopling of preumatic 4
hydraulic syslems, Syslem
maiirctinmes due o comlamneion,
lenksge, Ffriclion, impoper
mounings, aviekon, and proper
snmpling of hnycr e ofs_ T hrs_)
PFrolessioml | Plan & perdorm | 187, DEmantie, overmuliog & sooemble | Imporlance of Technical English
5kl lHrs, | besic day o day moss-shde & herad-shie of lethe s used in induslny —{in Smple
PFrokessioml | prevenlive cemiage [l hrs) definibon only}Technical Forms,
Enowledge | mainlenance, pocess charls, sciivly logs, n
= repairing and required farmals of industry,
c h 2 c k esiimatan, opcle ime, poductiy
Funetionalily. reparts, ph cands ({35 hs ]
[Gimple Machne
— DOrill Mechine,
Power Sew and
Lathe] {Mapped
NSO SN0
1B, Simple repair of mach inenyr - Mothed of ubricslion-gaviy =ed,
Maoking of packing paskets. (force [pressure) feed, splash
(04 hrs ) uhricaiion. Culling ubhicans and

185 Check mashers, gasiel, cdulirh,
ey, jibs, colier, (Aclp, eic. ard
replaceimemir ifneeded {H =)

180 U= holre punches | extrecion
drifls, vanms types of ammers
il spaners, i forrepar
w18 s}

181 Dismanting, s==srndling af
cifferent types of bearing aml
cheodk for uneliwwnliy (71 his )

1892 Pesform rowline check of machine
anl do replenishas per recuirement.
{15 hrs)

oalants: Soluble off sneps, =uds-
peraffn, soda wabler, caommon
ulricaiing pis and Ther commercal
names, st of bibriams
Tashers-Types and calculalion of
masher sops. The making of jons
e filting packing (18 =)

{rrt




Prolessinal | Plan, erect smple
Sl ¥5 Hrs, | machine amd  besi
Prolessinal | mechine ool
Enomwiedge | poouacy [Smple
18H= Mechines — Dril

Machine, Power
S el Laihe)

18 Inspectan of Machine iools such as

aliyy e, leveding. (10 hrs.)

B Acouracy e=hing of Machine nols

such &= geomelrcal paramers
{15 hrs }

Lutwicaion aml ubiicanls- puapose
ofusing different iypes, descripion
aml uses of each bype. Method of
lubrication. A good lubrcant,
visensity of the lubricant, sin
priopeity of ibricant How 2 fim of
ol 5 fosmed in pumsl Besrig s (04
hrs}

185, Prachicang, maldng varamss knals,

e Inading of shryps, comect and
saie rerenml of pards . (5 hrs)

198. Erec! simple machines. (45 hrs}

Foundalion boll: types [Lewis
caller boll] descriplion of esch
erecltion laols, pulley blkck,
rape, manids mope, woorken block.

The use af liiting sppliances,
exiracior presses and thesr use.
Praclical melhod of obhlainimg
mechanics| schmniage The sings
and andiing of hesvy machineny,
specal precaukons n the remeneal

el rmesbesrssrerd o oo e
NS IEEuloTT I Y R

{12 hrs)

Scan the QR Code to view the video for these exercise

Screwdrivers

Module 1 - Ex.No. 21115 t0 2.1.138

Locking devices- Muts -

EE

Template and gauges

Types
Ex Mo21.116-118 ExMo24.11% ExMo2 1123
Module 2 Module 3 Module &

Ex.No. 22133 to 2.2.148

Ex No 22 133

Ex.No. 2.3.143 to 2.3 156

Do = o i S
IS al il s g =

Ex Mo.2.3.149-152

Ex.No.2.6.171to 2.7.186

(xvi)
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Fig 3
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Fig 6
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Fig 2
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Fig 3
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Fig 6
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Table 1

Dimensions for keys
(1S 2048 - 1983)

All dimensions in millimetres

b | Tolonb h Tol on h* s Range of Key Range of Key
h9 Length | Length (for
Machine tools only)
Min Max Min Max Min Max

4 4 0.16 0.25 8 45 10 45
0 0

5 —0.030 5 —0.030 0.25 0.40 10 56 12 56

6 6 0.25 0.40 14 70 16 70

8 7 0.25 0.40 18 90 20 90
0

10 —0.036 8 0.40 0.60 22 110 25 110
0

12 8 —0.090 0.40 0.60 28 140 32 140

14 9 0.40 0.60 36 160 40 160
0

16 -0.043 10 0.40 0.60 45 180 45 180

Note - Keys with b = 4 to 40 are meant for machine tools application also.

* Tol on h: Square section h9; Rectangular Section h11.
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SECTION XX
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DETAIL A S
[
Range of Key Keyway Range of Keyway for Machine Tools
shaft dia shaft dia Application
d d
bxh b Tolon b t1 Tol t2 Tol
on t1 on t2
Running fit Light drive fit Force fit
Above | Upto Shaft Hub Shaft Hub [Shaft & Hub Above Upto t1 Tol t2 Tol
on on
H9 D10 N9 Js9 P9 t2 t2
22 30 8x7 8 +0.036 +0.098 0 +0.018.0| -0.015 4.0 3.3 22 30 54- 1.7 -
30 38 10x8 10 0 +0.040 -0.036 -0.018.0| -0.051 5.0 3.3 30 33 6 2.1
38 44 12x8 12 +0.043 +0.120 0 _0.021.5| -0.018 5.0 3.3 38 44 6 +0.2 |21
44 50 14x9 14 0 +0.050 -043 -0.0215| -0.061 55 0 3.8 0 44 50 6.5 0 26
50 58 16x 10 16 60 (+02 |43 +0.2 50 58 75 26

ot o
GIB (T i (key) TN fHTIT AT OIS AT o fwra =
STl Wil e NeTe

h

hy

7
{7

/—TAPER 1:100

—

Q
o
=
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b Tolonb h Tol on h* s Range of Key length, | h1
h9
Min Max Min Max
4 4 0.16 0.25 14 45 7
5 0 5 0.25 0.40 14 56 8
6 —0.030 6 —0.030 0.25 0.40 16 70 10
8 7 0.25 0.40 20 90 11
0
10 —0.036 8 0.40 0.60 25 110 12
12 8 —0.090 0.40 0.60 32 140 12
14 9 0.40 0.60 40 160 14
0
16 —0.043 10 0.40 0.60 45 180 16
6t 8
I e & 1) 3 f[Fgg
STCel Wi Ao
TAPER 1:100
717 b
= .
,,,,,,,,,,,,, o 0 YA
Range of Key Keyway
Shaft Dia
d bxh b Tol on t1 Tol on t2 Tol on
b t1 t2
Above | Upto D10 Min Max
22 30 8x7 8 4.0 24 0.16 | 0.25
+0.098
30 38 10x 8 10 | +0.040 5.0 2.4 0.25 | 040
38 44 12x 8 12 5.0 2.4 0.25 | 040
44 50 14 x9 14 5.5 29 0.25 | 040
+0.120 0 0
50 58 16 x 10 16 | +0.050 6.0 +0.2 3.4 +0.2 0.25 | 040
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determination of slip gauges for different sizes)
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Surface roughness expected from manufacturing processes IS : 3073 - 1967

Manufacturing process

0.012
0.025
0.050
0.10
0.20
0.40
0.80
1.6
3.2
6.3
12.5
25
50
100
200

Flame cutting, sawing and chipping 6.3 100

Hot rolling 215 50

Planing 1.6 50

Sand casting 5 50

Turning and milling 0.32 25

Filing 0.25 25

Disc grinding 1.6 25

Hand grinding 6.3 25

Drilling 1.6 20

Boring 1.6 6.3

Radial cut-off sawing 1 6.3

Permanent mould casting 0.8 6.3

Surface and cylindrical grinding 0.063 5

Extrusion 0,16 5

Reaming,broaching and jobbing 0.4 32

Die casing 0.8 3.2

High pressure casting 0.32 2

Burnishing 0.04 0.8

Honing 0.025 04

Super finishing 0.016 0.32

Lapping 0.012 0.16

polishing 0.04 0.16
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Rest the scraper
handle against your
shoulder and keep
the scraper blade
tip in contact with
the workpiece.
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Double row ball bearing (Fig 13)
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s, Eddy current inspection
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Fig 5

"CRESCENT" - PLATE BELT FASTENER
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Fig 6
FASTENER
X%/@\ PIN g
™
\
BELT
ALLIGATOR TYPE BELT FASTENER §
S5t -1
Fastner Thickness Metal Point depth | Approx Approx over Width of Witch of
designation of belt thickness over all all depth bar prong prong
(sheet) width t, Min
P, w D P
15 3to4 1.0 5.0 18 13 2.5 6
20 4to5 1.1 6.5 22 17 3 8
27 5to 5.5 1.2 7.0 25 21 3 8
25 55to7 1.2 8.0 29 24 3 8
35 7to8 1.8 9.5 32 30 4 10
45 8t0 9.5 1.8 11.0 38 31 5 12
55 9.5to 11 2.0 14.0 48 40 6.5 16
65 11to 13 2.0 16.0 54 41 6.5 16
FIARS FGGIRIAEN o s R
15,20,25 2.64
27,35 3.25
45,55,65 4.06
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61 1

&Mt 'V’ (I8 AT AFSTBT (I569 A (o fIpyfs g«

V-Belt cross | Small sheave Speed ratio Recommended deflection
section dia. range range force Kg
Min. Max.
A 7.62 - 8.13 20-40 1.08 1.54
8.64 - 9.14 1.14 1.68
9.65 - 10.67 1.32 1.91
11.68 - 17.78 1.59 2.26
B 11.68 20-40 2.00 2.86
12.67 - 13.71 2.22 3.22
14.22 - 16.25 2.45 3.53
17.27 - 23.87 2.81 4.08
C 17.78 2.0- 40 3.4 5.00
19.05 - 20.32 3.81 5.44
21.59 - 25.4 430 6.36
26.67 - 40.64 5.00 7.72
D 30.48 - 33.02 20-40 7.71 10.91
34.29 - 39.37 8.6 12.27
40.64 - 55.88 10.00 14.09
E 54.86 - 60.96 2.0-40 14.54 2136
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f$ (36 = 2R Eﬁ'ﬂT, E@:ﬁ&ﬂ (Vee belts and their advantages,

disadvantages)
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2% WP
1-6 6-12 12-18 28 - 40 40 - 60 > 60

ICEIS) ICE|S] ISR ISR ICE|S] ICEIS) ICEIS)
1-5 0.031 0.047 0.051 0.067 0.078 0.098
5-10 0.039 0.051 0.059 0.078 0.090 0.110
10- 16 0.043 0.055 0.063 0.087 0.098 0.118
> 16 0.047 0.059 0.078 0.098 0.118 0.137
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(I*61 1669 | 1350 WC© 900 1050 1200 1350 1500 1650 1800 2100
SANS (SRl 1050 1200 1350 1500 1700 1850 2000 1300 2400
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200 100/315 21 18 16 13 10 10 9 8 7
250 110/400 30 26 23 19 16 14 13 12 10
315 120/400 45 37 33 27 22 20 19 16 14
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V, = Belt speed

(B )

TIGHT sipg
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Span all

C Note: D, D, are
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Center distance
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PIE NP HIBT] (Clutches and types)

500 140/500 80 70 60 50 41 35 35 30 75
630 150/500 100 90 80 66 54 45 45 40 35
800 160/630 119 119 105 86 70 60 60 50 45
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BIN 3699 T FOA (Deduction for pull force)

IGECH (Push force)

i i YLIN-
Piston | Piston ¢ PISTON | REDUCTION IN FORCE (N) AT
rod rod REDUCTION IN FORCE (N) AT DER ) .
. . R Area various Pressures in Bar
size Area various Pressures in Bar Bore
2 H A
(mm) | (mm?) size rea2 1 5 7 10
1 5 7 10 (mm) | (mm?)
6 28 3 14 20 28
4 13 1 6 9 13
8 50 5 25 35 50
6 28 3 14 20 28
10 79 8 39 55 79
8 >0 > 25 35 >0 12 113 11 57 79 | 113
10 79 8 39 55 79 14 154 15 77 108 154
12 113 11 57 79 113 16 201 20 101 141 | 201
16 01 20 o1 s 501 20 314 31 157 | 220 | 314
25 491 49 245 | 344 | 497
20 314 31 157 220 314 > 504 50 20 | ses | soa
25 491 49 245 344 | 491 40 1257 | 126 | 628 | 880 | 1257
2 504 50 102 . 504 50 1963 | 196 | 982 | 1374 | 1963
63 3117 | 312 | 1559 | 2182 | 3117
40 [ 1257 | 126 | 628 | 880 | 1257 80 5027 | 503 | 2513 | 3519 | 5027
CTIF (stroke)(R(R JBIR WOFN F1 {I] JFOGI 100 7854 | 785 | 3927 | 5498 | 7854
SIS | GRBT BT CHfFT SN (OrY AFTOTA. . 125 | 12272 | 1227 | 6136 | 8590 | 12272
(BT (stroke) R eI PIIFIYR (I JfFTOBIT SGH
T Y B9 A1 I [N 0 TR IR ([TT Y) 200 | 31416 | 3142 | 15708 | 21991 | 31416
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TABLE 1
Washer sizes

Nominal diameter D D1 S Weight kg/1000 pcs
M3 3.2 7 0.5 0.12
M4 43 9 0.8 0.3
M5 5.3 10 1 0.44
M6 6.4 12.5 1.6 1.14
M7 7.4 14 1.6 1.39
M8 8.4 17 1.6 2.14
M10 10.5 21 2 4.08
M12 13 24 25 6.27
M14 15 28 25 8.6
M16 17 30 3 11.3
M18 19 34 3 14.7
M20 21 37 3 17.2
M22 23 39 3 18.4
M24 25 44 4 32.3
M27 28 50 4 42.8
M30 31 56 4 53.6
M33 34 60 5 75.4
M36 37 66 5 92
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