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50 Jo. g0 o), 38 VD | 2B,
DOzren Do
SrergS 1: 56 TD DY gD (Workshop Safety Practice)
1.1.01 28D S°D ea:)‘l &G (sections) :ooaogo& DA aBoog); QDo (& 9:HeS) Aot
(Visit various sections and draw the layout of ITI) 1
1.1.02 S6), TD B0ZFOS wavdOP é"éi) Baswey (Practice on cleaning workshop and
machineries) 3
1.1.03 bSZy D aogren B0k HBSTLR Mooty (Identify the workshop machineries 1
and equipments) 5
1.1.04 I.T.I &5°Q Z)cﬁo55 33 Dbo&rwb& ciedocscto. (Determine the energy consumption of
electrical components in I.T.I) 8
(38 woe WD), DD Srgrodd wdoew Babod (Perform different way of energy )
\conservatlon) y 9
QoecirS 2 QoxdBoh So¢ (Engineering Measurement)
1.2.05 (w&z,oﬁ Aané&y D &DArHOD @;éfo @oHoéd (Practice on using marking aids) ) 12
1.2.06 éJ"Ozjoﬁ 08T QQD&D / é.).)"esb EDBTAD S5 6009000 T BO3D Doﬁesb &
e Aaod (Draw lines and angles on metallic surface by marking aids/tools) 14
1.2.07 faob*’g Bod &DMDIA0D DS HE50 Feofosod (Remove wheel nut by using impact
wrench) 17
1.2.08 Dedes 552, A& JsTOd .Sésboxbm.bé @éi) Bood (Practice on handling
general workshop tools) 18
/236 200 $oIPE Sosed Hdakw D6 ::egoﬁ e3.‘f'3 PSodreyr(Make flare joints and R
\test them with flare fittings) Y, 26
(Q)eﬂaé D &Da3rHotoey (Perform handling of puller) > 1 27
1.2.09 DoE0E Trge S50 OAKD §°08 IR, TS R OAKD VYD Dedd T
Sodod (Measure outside diameter of cam and crankshaft, valve stem and piston
by micrometer) 29
1.2.10 D EWLE &OABIACD €505 00D b o Sewcioey (Measure the height of
oil pump rotor by using depth micrometer) 33
1.2.11 aveSS Y06 @ G§ Sewwoty (Measure the valve spring free length) 34
1.2.12 GO%ES &5°6 B WFooE 2Dockd €5°6 g 6 Lok LTS Eentioes
(Measure cylinder bore tapper and ovality by dial bore gauge) 35
1.2.13 038 R0CE0ED &DATAOICEo TPT° §Po§ ) 2% e 0&eS° cokoen
c:,SOo:bmf()(l Sodod (Measure wear on crankshaft and valve guide by using dial
indicator) 36
1.2.14 206 AEE PoES IED EDATAoSEo TT® RoRS & FEID 35 Badod
(Check ennge head flatness by using straight edge with feeler gauge) 38
1.2.15 2D B0fi Do& D BOA DR Bod DY 7S FaNBIYD B$ID Bavoddesd
DA (& (Check piston ring end gap and piston to cylinder wall clearance by
using feeler gauge) 39
1.2.16 TPEIRD BB GDAITAOD WOBR FPETID0 DOL JBErocsoc: (Perform engine
vacuum test by using vacuum gauge) 40
- J
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@50 o. g0 ), 38 VIR | .
POz | Do.
SersS 3 1 BDE (PO ) H&), ID @éﬁ) (Basic Workshop Practice)
1.3.17 65 :-’0835 pe) éJ’OZ)oﬁ 200030 &doh @%i} (Practice on marking and drilling in
metal surface) 2 41
1.3.18 EPgD &DArN0D Bob& S wossds ghoxw Dakwes (Cut internal threads in blind
hole by using tap§~ 46
1.3.19 & & grizy Soden Eatney (Cut internal threads in blind hole by using tap) 47
dordbryS 4 FAE dugEsS dasw doged8y (Basic Electrical and Electronics)
1.4.20 FED DGR ook 0003w Jeboh Sakciop 6y (Practice on crimping and
soldering of wires) 51
1.4.21 DB L0803 DATPoS bwbzsés,) vgwb‘l %bsOom@ (Verify the characteristic of
series and parallel circuits) 2 52
1.4.22 TE O3RE a8 D DWBL 03 Doy SO0 Bogo Bdaswes (Perform cleaning
and topping up of a lead acid battery) 60
1.4.23 T il erged $ e8ofl ey 0805w DBEotscto (Charge and test the lead
acid battery) 62
1.4.24 CABIG SPOPHISERRD 088.03¢o (Test diodes functionality) 66
Sk 5: 598 ook &oeg30°e38 (Hydraulic and Pneumatic)
1.5.25 5d8 &8 oy oo (Identify hydraulic clutch components) 3 69
1.5.26 8 37508 {odrbﬁes (Trace hydraulic circuit) 70
1.5.27 Db G5 ermroy (bdoscio (Identify air brake components) 73
ArergS 6 1 70 S0B0BD RS HPSes (Classification of Vehicle and Engine)
1.6.28 DA BP0 TPV (oo (Identify different types of vehicle) 74
1.6.29 ?ojdipé:q.% TR D0 B0 DHBosod (Read and interpret vehicle
specification data) 75
1.6.30 TSR VAT S 700:;)5:0.) mgoaao(VIN)(ldentify the Vehicle Information Number(VIN) | 4 & 5 77
1.6.31 QRS QoD e Bocsoc: (Identify the parts of a diesel engine) 82
1.6.32 2E°S R02S ermredd (hBood (Identify the parts of a petrol engine) 83
1.6.33 Q02D D F§ 000K Fd Bk @gfo(Practice on Starting and stopping of engine) 85
1.6.34 6 0 OB HABHIL HOIDoSco (TP $ID BoodTE) § ey /w08 Te
(Check the performance of running engine by observing the dash board meters/
warning lights) 86
1.6.35 DE’S 20050 GRS RS e Brrad HRottop AR BSased (Practice on
identification of difference in petrol and diesel engine components) 88
1.6.36 GRS QoS dIE), V0P FED Bosod (Practice dismantling of diesel engine) 90
dreeirS 7 : @02 grrren (Engine Components)
1.7.37 280 & B0, DAFB .Odsi)vozﬁao (é.;bgvﬁ)soﬁ) (Perform overhauling of
cylinder head) 74
1.7.38 ;)*’65 3¢5 S0Ba3w amfs G& D 8 Baswey (Check valve seat and valve guide) 94
1.7.39 TG 2)0f 00K TS e58), 20D 3D Bodcto (Check valve spring and rocker
Y arm ag's/embly) 96 )
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@250 So. g0 ) 398 o0 | DB,
POz | Do.
1.7.40 290¢b 3E 200D, IT’G & ABH DD TS BN FaHBDY & DG 6
Boswey (Refit the cylinder head assembly, manifolds and adjust valve tappet clearance) 97
1.7.41 2)785 PebloloutVy sag B To& 00D HdBEo(Overhaul the piston and connecting
rod assembly) 99
1.7.42 R08S &S oo 23{35 08030 ssg 3D & e.a?oog:)b Sofooey (Remove piston
and connecting rod assembly from the engine block) 101
1.7.43 206 68 & 0o & YD Bof PE FoPBOY D Fendty B8 PEFWLE & HRD
@53*’:0‘)’ &encioey (Check piston ring side clearance in groove by feeler gauge and
measure the piston diameter by micrometer) 103
1.7.44 3)‘«85 00030 Y 83.)635 33:85 806 Jo& B §0:1)35b 0 ey, 508 335&52)6%05
oré DA Dol 880h © OBy Sewchoey (Measure the piston ring end gap clearance
between piston and liner,clearance between crankpin & C.R big and bearing) 105
1.7.45 Dol ook Y ERo S3§ B or&n 3D Soswes (Check the connecting rod for
bend and twist) 107
1.7.46 5°08 3"%)& 20&¢0c (Overhaul the crankshaft) 109
1.7.47 SRS a"%a) DD, 8005 BEDE 2BA%D @.:\3 &00SerON 9D Sodwey (Remove
the crankshaft and check oil retainer and thrust surfaces) 13
1.7.48 5708 3";3 €56 200030 £aede en Sencoey (Measurethe crankshaft taperand ovality) 6 17
1.7.49 LS 237 Qof dasn ;gﬁes €380H D 3§ daswey (Check flywheel mounting and
spigot bearing) 119
1.7.50 DB oD BBAKD TRV X0 9P Saswey (Check the vibration damper
and camshaft) 121
1.7.51 9735.)3*’5350 3D So3wey 08I0 SN S 99 & Feodco (Inspect camshaft and
measure cam lobe lift) 123
1.7.52 g;véess 5r0§ Sx";—gm 2PEBoSEo (92308065 Baswey) (Assemble the crankshaft in block) 124
1.7.53 2Boctd g8 Bugio Wokwed odokn 3P Szt (Clean and check cylinder block) 126
1.7.54 20ocid ers a:abéo“.i’)‘l 3P Sobcto (Check cylinder block surface) 127
1.7.55 oS TPV BoZo Bokco HOKL A BT ¢S Bt (Clean oil
passages and descale water passages) 128
dorcbryS 8 : 269568 280k wrdIND ?o‘(gfn) (Cooling and Lubrication system)
1.8.56 FBOEBAD B3P Bocto HOAL ErD 9D Saciop Fred (Practice on checking
and topup coolant) 130
1.8.57 BAHEE 20005 O D e Fohod Srdoy Wdaines (Remove and replace the
hoses and radiator) 131
1.8.58 Seciend pubd so® Hwdakn 566&.?;6 aveS"é 398 (BE) Sodwey (Check the radiator
pressure cap and thermostat valve) 133
1.8.59 Baabed D 858y Hoh DES &° Bugio Saswed (Perform cleaning the radiator by
reverse flushing) 7 135
1.8.60 T8 D00 D &udTeS Waswey (Overhaul the water pump) 136
1.8.61 2302065 3385 S0B030 Q0D 3005 D SRUNS (Replace oil filter and change the
engine oil) 138
1.8.62 300085 09,3008 PO T oS Erod SO ANS §6 LTS B esaS
226 895 mess D Z8B03ey (Overhaul oil pump, oil pipe line, oil cooler, air cleaner
9 and adjust oil pressure relief valve) 139
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dreirsS 9 1 @038 B0t ag‘{g ?o‘(gfw (Intake and Exhaust System)
1.9.63 @63@%63 {ooago&(&gwé Kasned) (Overhaul the turbocharger) 145
1.9.64 Q02HS’D N ISESISEIEE 9P Saod (Check the exhaust system in engine) 8 149
1.9.65 Dg.‘:g br.‘()ifeg 20 ADY, :mz e.oa‘»d()od (Remove and refit exhaust manifold) 151
1.9.66 &GS (30DBE) S PE BRDY, 09 w6yod (Remove and refit catalytic
c&(ver’(er) 153
BoectrsS 10 1 @065 3533{3 (Fuel System)
1.10.67 eo6°e)r:3°g650 {ooago&(&gﬁ’é waswed) (Overhaul the turbocharger) 154
1.10.68 DE DosH Sidlatalett (Overhaul the feed pump) 158
1.10.69 Q0GR DYED BB JrdonBak  BBOKL DD Y& Satoes (Remove and 9
replace the fuel filter and bleed the system) 160
1.10.70 F.I.LP (:_qyzgod)é Q0BED H0D)D HHHD, a){,’f esaﬁod‘)o& (Remove and refit the F.I.P
(Fuel Injection Pump) 162
SrdrsS 111 2020 DB 084 (Engine Performance Testing)
1.11.71 G265 Q0RO TP 209 sonod (Reassemble the diesel engine parts) 165
1.11.72 29ocd 0PN HOLoW), TP BG o Aeddy Baswey (Test the cylinder
compression and replace cam belt) 170
1.11.73 Q02D FBoDow), em"zgm"ébé 6663’565 ;00 ;Smb‘l Qgoeren B0
(Start the engine and adjust idling speed in\p/neumatic governor) 10 173
1.11.74 208D HAHDD 8HSES H6300é (Test the performance of engine with off-load) 175
1.11.75 R0BID FFoDoD, SIES (6;563_56" ;03 émb‘l DGoeren Boo& (Start the
engine and adjust idling speed in mechanical governor) 176
1.11.76 DB DOoctd 03.13525 HDAHDX 3D BoBod 08030 :ooacoam (Check
performance for missing cylinder and rectify) 177
:mcf.rsé 12: egrd Qaodoges 555{8 (Emission Control System)
1.12.77 QRS QoSS s HOK. Dogarocoes (Perform smoke test in diesel engine) 180
1.12.78 PCV (28D 520880 Do8T0S) oreg &0 8D B Bogio Boscto (Check and
clean PCV (Positive Crankcase Ventilation) valve) 184
1.12.79 F)D Fesdo aeqoe EVAP (wﬁabaébé &6 oo H550) SPAPG D H5HH
9P Saswey (Inspect the EVAP (Evaporative Emission Control System)
canister purge system by scan tool) " 186
1.12.80 EGR (Dg.‘g n°550 6{06.)656’:.15) a°e55 20 BB, meg BN (Remove and refit
EGR (Exhaust Gas Recirculation) valve) 188
et 13 1 °Qofh Sodain g"goﬁ %gfw (Charging and Starting System)
1.13.81 DG 080k HEL e.egéleas (Overhaul and test alternator) 12 191
1.13.82 8,56555¢5 v e3§g §°35 2°¢d (Overhaul and test starter motor) 196
doecbrsS 14 ngréoﬁ (Troubleshooting)
1.14.83 A5 Q02DS° ngr&oﬁ 26030 (Perform troubleshooting in diesel engine) 13 204
@ag 58); (Project Work) 213
N\
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[ LEARNING / ASSESSABLE OUTCOME

)

On completion of this book you shall be able to

S.No Learning Outcome Ref. Ex.No
1 Check & perform Measuring & marking by using various Measuring & 1.1.01-04 to
Marking tools (Vernier Calipers, Micrometer, Telescope gauges, Dial bore | 1.2.05-11
gauges, Dial indicators, straightedge, feeler gauge, thread pitch gauge, 1.2.12-16
vacuum gauge, tyre pressure gauge.) following safety precautions
2 Plan & perform basic fastening & fitting operation by using correct hand 1.3.17-19
tools, Machine tools & equipments.
3 Test various electrical/ electronic components using proper measuring 1.4.20-24
instruments and compare the data using standard parameters. 1.5.25-27
4 Check & Interpret Vehicle Specification data & VIN and Select & operate
various Service Station Equipments. 1.6.28-36
5 Dismantle & assemble of Engine from vehicle (LMV/HMV) along with other
accessories. 1.6.28-36
6 Overhaul Engine and check functionality. 1.7.37-55
7 Trace, Test & Repair Cooling and Lubrication System of engine. 1.8.56-62
8 Trace & Test Intake and Exhaust system of engine. 1.9.63-66
9 Service Fuel System and check proper functionality. 1.10.67-70
10 Test Engine Performance and set idling speed. 1.11.71-76
11 Monitor emission of vehicle and execute different operation to obtain 1.12.77-80
optimum pollution as per emission norms.
12 Carryout overhauling of Alternator and Starter Motor. 1.13.81 to
1.13.82
13 Diagnose & rectify the defects in LMV/HMV to ensure functionality of
vehicle. 1.14.83

Scan the QR Code to view the video for these exercise

Module 1 Ex.1.1.04

Perform different
way of energy
conservation

Module 2 Ex. 1.2.05 to 1.2.08

Practice on using Make flare joints Perform handling
marking aids and test them with

flare fittings

of puller
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SYLLABUS FOR MECHANIC MOTOR VEHICLE

Duration

Reference
Learning
Outcome

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

Professional
Skill 115
Hrs;

Professional
Knowledge
30 Hrs

Check & perform
Measuring &
marking by using
various Measuring
& Marking tools
(Vernier Calipers,
Micrometer,
Telescope gauges,
Dial bore gauges,
Dial indicators,
straightedge, feeler
gauge, thread pitch
gauge, vacuum
gauge, tire
pressure gauge.)
following safety
precautions

Familiarisation  with
institute, Job opportunities
in the automobile sector,
Machinery used in Trade.
Types of work done by the
students in the shop floor.
(10 Hrs)

Importance of maintenance
and cleanliness of
Workshop. (10 Hrs)

Practice operation of
different workshop
equipment. (05 Hrs)

Demonstrate Energy
saving Tips of ITI electricity
Usage. (05 Hrs)

Admission & introduction to the trade

Introduction to the Course duration, course
content, study of the syllabus. General rule
pertaining to the Institute, facilities available-
Hostel, Recreation, Medical and Library
working hours and time table

Occupational Safety & Health

Importance of Safety and general Precautions
to be observed in the shop. Basic first aid,
safety signs - for Danger, Warning, caution &
personal safety message. Safe handling of
Fuel Spillage, Fire extinguishers used for
different types of fire. Safe disposal of toxic
dust, safe handling and Periodic testing of
liting equipment, Authorization of Moving
&road testing vehicles. Electrical safety tips.

Introduction to road safety and
Automotive emissions.(08 hrs)

Practice using all marking
aids, like steel rule with
spring callipers, dividers,
scriber, punches, Chisel
etc.(15 Hrs)

Layout a work piece- for line,
circle, arcs and circles.
(5Hrs)

Practice to remove wheel lug
nuts with use of an airimpact
wrench.(15 Hrs)

Practice on General
workshop tools & power
tools. (10 Hrs)

Hand & Power Tools:

Marking scheme, Marking material-chalk,
Prussian blue. Cleaning tools- Scraper, wire
brush, Emery paper, Description, care and use
of Surface plates, steel rule, measuring tape,
try square. Callipers-inside and outside.
Dividers, surface gauges, scriber, punches-prick
punch, centre punch, pin punch, hollow punch,
number and letter punch. Chisel-flat, cross-cut.
Hammer- ball pein, lump, mallet. Screw drivers-
blade screwdriver, Phillips screw driver, Ratchet
screwdriver. Allen key, bench vice & C-clamps,
Spanners- ring spanner, open end spanner &
the combination spanner, universal adjustable
open end spanner. Sockets & accessories,
Pliers - Combination pliers, multi grip, long nose,
flat-nose, Nippers or pincer pliers, Side cutters,
Tin snips, Circlips pliers, external circlips pliers.
Airimpact wrench, air ratchet, wrenches- Torque
wrenches, pipe wrenches, car jet washers Pipe
flaring & cutting tool, pullers-Gear and bearing.
(10 hrs)

Carryout Measuring practice
on Cam height, Camshaft
Journal dia, crankshaft
journal dia, Valve stem dia,
piston diameter, and piston
pin dia with outside
Micrometers. (5 Hrs)

10 Carryout Measuring practice

on the height of the rotor of
an oil pump from the surface

Systems of measurement, Description, care &
use of - Micrometers- Outside and depth
micrometer, Micrometer adjustments, Vernier
callipers, Telescope gauges, Dial bore gauges,
Dial indicators, straightedge, feeler gauge,
thread pitch gauge, vacuum gauge, tire pressure
gauge. (12 hrs)
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of the housing or any other auto
component measurement with
depth micrometer. (5 Hrs)

11 Carryout Measuring practice on
valve spring free length. (5 Hrs)

12 Carryout Measuring practice on
cylinder bore for taper and out-of-
round with Dial bore gauges.(5 Hrs)

13 Perform Measuring practice to
measure wear on crankshaft end
play, crankshaft run out, and valve
guide with dial indicator. (5 Hrs)

14 Perform Measuring practice to
check the flatness of the cylinder
head is warped or twisted with
straightedge is used with a feeler
gauge. (5 Hrs)

15 Perform Measuring practice to
check the end gap of a piston ring,
piston-to-cylinder wall clearance
with feeler gauge. (5 Hrs)

16 Practice to check engine manifold
vacuum with vacuum gauge. (5 Hrs)

Professional
Skill 50 Hrs;

Professional
Knowledge
08 Hrs

Plan & perform
basic fastening &
fitting operation by
using correct hand
tools, Machine
tools &
equipments.

17 Practice on Marking and Drilling
clear and Blind Holes, Sharpening
of Twist Drills Safety precautions
to be observed while using a drilling
machine. (20 Hrs)

18 Practice on Tapping a Clear and
Blind Hole, Selection of tape drill
Size, use of Lubrication, Use of
stud extractor. (20 Hrs)

19 Practice Cutting Threads on a Bolt/
Stud. Adjustment of two piece Die,
Reaming a hole/ Bush to suit the
given pin/ shaft, scraping a given
machined surface. (10 Hrs)

Drilling machine - Description and study
of Bench type Drilling machine, Portable
electrical Drilling machine, drill holding
devices, Work Holding devices, Drill bits.

Taps and Dies: Hand Taps and wrenches,
Calculation of Tap drill sizes for metric
and inch taps. Different type of Die and
Die stock. Screw extractors. Hand
Reamers - Different Type of hand
reamers, Drill size for reaming, Lapping,
Lapping abrasives, type of Laps. (08 hrs)

Professional
Skill 140 Hrs;

Professional
Knowledge
30 Hrs

Test various
electrical/ electronic
components using
proper measuring
instruments and
compare the data
using standard
parameters.

20 Practice in joining wires using
soldering Iron, Construction of
simple electrical circuits,
measuring of current, voltage and
resistance using digital multimeter,
practice continuity test for fuses,
jumper wires, fusible links, and
circuit breakers. (40 Hrs)

Basic electricity, Electricity principles,
Ground connections, Ohm's law, Voltage,
Current, Resistance, Power, Energy.
Voltmeter, ammeter, Ohmmeter
Mulitmeter, Conductors & insulators,
Wires, Shielding, Length vs. resistance,
Resistor ratings (07 hrs)

21 Diagnose series, parallel, series-
parallel circuits using Ohm's law,
Check electrical circuit with a test
lamp, perform voltage drop test in
circuits using multimeter, measure
current flow using multimeter /
ammeter, use of service manual

wiring diagram for troubleshooting.

(20 Hrs)

Fuses & circuit breakers, Ballast
resistor, Stripping wire insulation, cable
colour codes and sizes, Resistors in
Series circuits , Parallel circuits and
Series-parallel circuits, Electrostatic
effects, Capacitors and its applications,
Capacitors in series and parallel. (07 hrs)
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22 Carryout Cleaning and topping
up of alead acidbattery, testing
battery with hydrometer. (15
Hrs)

23 Connect battery to a charger for
battery charging, Inspecting &
testing a battery after charging,
Measure and Diagnose the
cause(s) of excessive Key-off
battery drain (parasitic draw)
and do corrective action. Testing
of relay and solenoids and its
circuit. (20 Hrs).

24 Test diode for functionality. (05
Hrs)

Description of Chemical effects, Batteries
& cells, Lead acid batteries & Sealed
Maintenance Free (SMF) batteries,
Magnetic effects, Heating effects, Thermo-
electric energy, Thermisters, Thermo
couples, Electrochemical energy, Photo-
voltaic energy, Piezo-electric energy,
Electromagnetic induction, Relays,
Solenoids, Primary & Secondary windings,
Transformers, stator and rotor coils.

Basic electronics: Description of Semi
conductors, Solid state devices- Diodes,
Transistors, (08 hrs)

25 ldentify Hydraulic and
pneumatic components used in
vehicle. (20 Hrs)

26 Trace hydraulic circuit on
hydraulic jack, hydraulic power
steering, and Brake circuit.
(15 Hrs)

27 ldentify components in Air
brake systems. (05 Hrs)

Introduction to Hydraulics & Pneumatics: -
Definition of Pascal law, pressure, Force,
viscosity. Description, symbols and
application in automobile of Gear pump-
Internal & External,

single acting, double acting & Double ended
cylinder; Pressure relief valve, Non return
valve, Flow control valve used in automobile.

Pneumatic Symbols, Description and
function of air Reciprocating Compressor.
Function of Air service unit (FRL-Filter,
Regulator & Lubricator). (08 hrs)

Professional
Skill 25 Hrs;

Professional
Knowledge
06 Hrs

Check & Interpret
Vehicle Specification
data & VIN and
Select & operate
various Service
Station Equipments.

28 Carryout Identification of
different type of Vehicle. (10
Hrs)

29 Perform Demonstration of
vehicle specification data (10
Hrs)

30 Perform Identification of vehicle
information Number (VIN).
Demonstration of Garage,
Service station equipments.-
Vehicle hoists - Two post and
four post hoist, Engine hoists,
Jacks, Stands. (05 Hrs)

Definition: - Classification of vehicles on the
basis of load as per central motor vehicle
rule, wheels, final drive, and fuel used, axles,
position of engine and steering transmission,
body and load. Brief description and uses
of Vehicle hoists - Two post and four post
hoist, Engine hoists, Jacks, Stands.(06 hrs)

Professional
Skill 50 Hrs;

Professional
Knowledge
10 Hrs

Dismantle &
assemble of Engine
from vehicle (LMV/
HMV) along with
other accessories.

31 Identify parts in a Diesel
engine of LMV/ HMV. (07 Hrs)

32 Identify parts in a Petrol engine
of LMV/HMV. (07Hrs)

33 Practice on starting and
stopping of engines. (07 Hrs)

34 Observe and report the reading
of Tachometer, Odometer,
temp and Fuel gauge under
ideal and on load condition.
(07 Hrs)

35 Practice identification of

Introduction to Engine:

Description of internal & external combustion
engines, Classification of IC engines,
Principle & working of 2&4-stroke diesel
engine (Compression ignition Engine (C.1)),
Principle of Spark Ignition Engine(Sl),
differentiate between 2-stroke and 4 stroke,
C.I engine and S.| Engine, Direct injection
and Indirect injection, Technical terms used
in engine, Engine specification. Study of
various gauges/instrument on a dash board
of a vehicle- Speedometer, Tachometer,
Odometer and Fuel gauge, and Indicators
such as gearshift position, Seat belt warning
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difference in components of
Petrol and Diesel Engines. (07
Hrs)

36 Practice on dismantling engine
of LMV/HMV as per procedure.
(15Hrs)

light, Parking-brake-engagement warning
light and an Engine-malfunction light.

Different type of starting and stopping method
of Diesel Engine

Procedure for dismantling of diesel engine
from a vehicle.

Petrol Engine Basics:

4-stroke spark-ignition engines- Basic 4-
stroke principles. Spark-ignition engine
components- Basic engine components,
Engine cams & camshaft, Engine power
transfer, Scavenging, Counter weights, Piston
components.

Intake & exhaust systems -Electronic fuel
injection systems, Exhaust systems.

Intake system components, Air cleaners,
Carburettor air cleaners, EFI air cleaners,
Intake manifolds, Intake air heating.

Gasoline Fuel Systems: Description of
Gasoline fuel, Gasoline fuel characteristics,
Controlling fuel burn, Stoichiometric ratio, Air
density, Fuel supply system, Pressure &
vacuum.(10 hrs)

Professional
Skill 175 Hrs;

Professional
Knowledge
32 Hrs

Overhaul Engine and
check functionality.

37 Overhauling of cylinder head
assembly, use of service
manual for clearance and other
parameters, Practice on
removing rocker arm assembly
manifolds. (10 Hrs)

38 Perform Checking valve seats
& valve guide - Replacing the
valve if necessary check valve
overlap. Testing leaks of valve
seats for leakage - Dismantle
rocker shaft assembly -clean
& check rocker shaft-and
levers, for wear and cracks
and reassemble. (10 Hrs)

39 Check valve springs, tappets,
push rods, tappet screws and
valve stem cap. (10 Hrs)

40 Reassemble valve parts in
sequence, refit cylinder head
and manifold & rocker arm
assembly, adjustable valve
clearances, starting engine
after adjustments. (10 Hrs)

Engine Components: Description and
Constructional feature of Cylinder head,
Importance of Cylinder head design, Type
of Petrol and Diesel combustion chambers,
Effect on size of Intake & exhaust passages,
Head gaskets. Importance of Turbulence

Valves & Valve Trains- Description and
Function of Engine Valves, different types,
materials, Type of valve operating
mechanism, Importance of Valve seats, and
Valve seats inserts in cylinder heads, Valve
stem oil seals, size of Intake valves, Valve
trains, Valve- timing diagram, concept of
Variable valve timing. Description of
Camshafts &drives ,Description of Overhead
camshaft, importance of Cam lobes, Timing
belts & chains, Timing belts & tensioners.
(08 hrs)

41 Practice Overhauling piston and
connecting rod Assembly. Use
of service manual for clearance

and other parameters(5 Hrs)

42 Practice on removing oil sump
and oil pump - clean the sump.
Practice on removing the big

Description & functions of different types of
pistons, piston rings and piston pins and
materials. Used recommended clearances
for the rings and its necessity precautions
while fitting rings, common troubles and
remedy. Compression ratio.
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end bearing, connecting rod with the
piston. (5 Hrs)

43 Practice on removing the piston rings;
Dismantle the piston and connecting rod.
Check the side clearance of piston rings
in the piston groove & lands for wear.
Check piston skirt and crown for damage
and scuffing, clean oil holes. (5 Hrs)

44 Measure -the piston ring close gap in
the cylinder, clearance between the
piston and the liner, clearance between
crank pin and the connecting rod big end
bearing. (5 Hrs)

45 Check connecting rod for bend and twist.
Assemble the piston and connecting rod
assembly. (5 Hrs)

46.Carryout Overhauling of crankshaft by
referring service manual for clearance
and other parameters. (15 Hrs)

47 Practice on removing damper pulley,
timing gear/timing chain, flywheel, main
bearing caps, bearing shells and
crankshaft from engine checking oil
retainer and thrust surfaces for wear.(15
Hrs)

48 Measure crank shaft journal for wear,
taper and ovality, Checking crankshaft
for fillet radii, bend & twist. (10 Hrs)

49 Perform Checking of flywheel and
mounting flanges, spigot, bearing. (10
Hrs)

Description & function of connecting
rod, importance of big- end split
obliquely, Materials used for
connecting rods big end & main
bearings. Shells piston pins and
locking methods of piston pins. (04
hrs)

Description and function of Crank
shaft, camshaft, Engine bearings-
classification and location - materials
used & composition of bearing
materials- Shell bearing and their
advantages- special bearings
material for diesel engine application
bearing failure & its causes-care &
maintenance. Crank-shaft balancing,
Firing order of the engine. (08 hrs)

50 Check vibration damper for defects,
Practice on removing cam shaft from
engine block, Check for bend & twist of
camshaft. (10 Hrs)

51 Perform Inspection of cam lobe,
camshaft journals and bearings and
measure cam lobe lift. (10 Hrs)

52 Practice Fixing bearing inserts in cylinder
block & cap check nip and spread
clearance & oil holes & locating lugs fix
crank shaft on block-torque bolts - check
end play remove shaft - check seating,
repeat similarly for connecting rod and
Check seating and refit. (15 Hrs)

Description and function of the fly
wheel and vibration damper. Crank
case & oil pump, gears timing mark,
Chain sprockets, chain tensioner etc.
Function of clutch & coupling units
attached to flywheel. (08 hrs)

53 Practice Cleaning and Checking of
cylinder blocks. (10 Hrs)

54 Check cylinder blocks Surface flatness
visually. (05 Hrs)

55 Measure cylinder bore for taper & ovality,
clean oil gallery passage and oil pipe
line, Bore - descale water passages. (10
Hrs)

Description of Cylinder block, Cylinder
block construction, and Different type
of Cylinder sleeves (liner). (04 hrs)
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Professional
Skill 50 Hrs;

Professional
Knowledge
08 Hrs

Trace, Test & Repair
Cooling and
Lubrication System
of engine.

56 Practice on Checking &Top up
coolant, (5 Hrs)

57 Drain & refill coolant, Checking /
replacing a coolant hose, testing
cooling system pressure,
Practice on Removing & replacing
radiator/ thermostat. (5 Hrs)

58 Inspect the radiator pressure cap,
testing of thermostat. (5 Hrs)

59 Perform Cleaning & reverse
flushing. (5 Hrs)

60 Carryout overhauling water pump
and refitting. (10 Hrs)

61 Practice on Checking engine oil,
Drainingengine oil, Replacing oil
filter, Refilling engine oil. (10
Hrs)

62 Carryout Overhauling of oil pump,
oil coolers, air cleaners and air
filters and adjust oil pressure relief
valves, repairs to oil flow pipe
lines and unions if necessary. (10
Hrs)

Need for Cooling systems, Heat transfer
method, Boiling point & pressure,
Centrifugal force, Vehicle coolant
properties and recommended change of
interval, Different type of cooling systems,
Basic cooling system components-
Radiator, Coolant hoses, Water pump,
Cooling system thermostat, Cooling fans,
Temperature indicators, Radiator pressure
cap, Recovery system, Thermo-switch.

Need for lubrication system, Functions of
oil, Viscosity and its grade as per SAE ,
Oil additives, Synthetic oils, The lubrication
system, Splash system, Pressure
system, Corrosion/noise reduction in the
lubrication system. Lubrication system
components - Description and function of
Sump, Oil collection pan, Oil tank, Pickup
tube, different type of Oil pump & Oil filters
Oil pressure relief valve, Spurt holes &
galleries, Oil indicators, Qil cooler. (08 hrs)

Professional
Skill 40 Hrs;

Professional
Knowledge 08
Hrs

Trace & Test Intake
and Exhaust
system of engine.

63 Carryout Dismantling &
assembling of turbocharger check
for axial clearance as per service
manual. (10 Hrs)

64 Check Exhaust system for rubber
mounting  for  damage,
deterioration and out of position;
for leakage, loose connection,
dent and damage. (10 Hrs)

65 Practice on Exhaust manifold
removal and installation. (10 Hrs)

66 Practice on Catalytic converter
removal and installation. (10 Hrs)

Intake system components- Description
and function of Air cleaners, Different type
air cleaner, Description of Intake manifolds
and material,

Exhaust system components- Description
and function of Exhaust manifold, Exhaust
pipe, Extractors, Mufflers- Reactive,
absorptive, Combination., Catalytic
converters, Flexible connections, Ceramic
coatings, Back-pressure, Electronic
mufflers.(08 hrs)

Professional
Skill 50 Hrs;

Professional
Knowledge 08
Hrs

Service Fuel
System and check
proper functionality.

67 Practice Testing of MPFI
components and replacement if
necessary. (10 Hrs)

68 Check delivery from fuel Pump.
Replacing a fuel filter. (10 Hrs)

69 Bleed air from the fuel lines,
Servicingprimary & secondary
filters. (15 Hrs)

70 Remove a fuelinjection pump from
an engine-refit the pump to the
engine re- set timing - fill
lubricating-oil start and adjust
slow speed of the engine. (15
Hrs)

Diesel Fuel Systems- Description and
function of Diesel fuel injection, fuel
characteristics, concept of Quiet diesel
technology & Clean diesel technology.

Diesel fuel system components -
Description and function of Diesel tanks
& lines, Diesel fuel filters, water separator,
Lift pump, Plunger pump, Priming pump,

Electronic Diesel control- Electronic
Diesel control systems, Common Rail
Diesel Injection (CRDI) system, Sensors,
actuators and ECU (Electronic Control
Unit) used in Diesel Engines.(08 hrs)
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Professional
Skill 50 Hrs;

Professional
Knowledge
08 Hrs

Test Engine
Performance
and set idling
speed.

71 Reassemble all parts of engine in correct
Sequence and torque all bolts and nuts
as per workshop manual of the engine.
(10 Hrs)

72 Perform Engine component assembly
procedures- Testing cylinder
compression, checking idle speed,
Removing & replacing a cam belt,
Inspecting & adjusting an engine drive
belt, Replacing an engine drive belt. (15
Hrs)

73 Practice on Start engine adjust idling
speed and damping device in pneumatic
governor and venture control unit
checking (5 Hrs)

74 Test Performance of engine with off load
adjusting timings. (5 Hrs)

75 Start engine- adjusting idle speed of the
engine fitted with mechanical governor
checking- high speed operation of the
engine. (5 Hrs)

76 Check performance for missing cylinder
by isolating defective injectors and test-
dismantle and replace defective parts
and reassemble and refit back to the
engine (10 Hrs)

Engine assembly procedure with aid
of special tools and gauges used for
engine assembling.(08 hrs)

Emission Control:- Vehicle emissions

Standards- Euro and Bharat |1, 111, 1V,
V Sources of emission, Combustion,
Combustion chamber design. Types of
emissions: Characteristics and Effect
of Hydrocarbons, Hydrocarbons in
exhaust gases, Oxides of nitrogen,
Particulates, Carbon monoxide,
Carbon dioxide, Sulphur content in
fuels Description of Evaporation
emission control, Catalytic conversion,
Closed loop, Crankcase emission
control, Exhaust gas recirculation
(EGR) valve, , Controlling air-fuel ratios,
Charcoal storage devices, Diesel
particulate filter (DPF). Selective
Catalytic Reduction (SCR), EGR VS
SCR (04 hrs)

Professional
Skill 35 Hrs;

Professional
Knowledge 04
Hrs

Monitor
emission of
vehicle and
execute different
operation to
obtain optimum
pollution as per
emission norms.

77 Practice Monitoring emissions
procedures by use of Engine gas
analyser or Diesel smoke meter. (10
Hrs)

78 Checking & cleaning a Positive crank
case ventilation (PCV) valve. Obtaining
& interpreting scan tool data. (10 Hrs)

79 Perform Inspection of EVAP canister
purge system by use of scan Tool. (5
Hrs)

80 Perform EGR/SCR Valve Removal and
installation for inspection. (10Hrs)

Description .of charging circuit
operation of alternators, regulator unit,
ignition warning lamp- troubles and
remedy in charging system.

Professional
Skill 30 Hrs;

Professional
Knowledge
04 Hrs

Carryout
overhauling of
Alternator and
Starter Motor.

81 Practice on removing alternator from
vehicle dismantling, cleaning checking
for defects, assembling and testing for
motoring action of alternator & fitting to
vehicles. (15 Hrs)

82 Practice on removing starter motor
Vehicle and overhauling the starter
motor, testing of starter motor (15 Hrs)

Description of starter motor circuit,

Constructional details of starter motor
solenoid switches, common troubles and
remedy in starter circuit. (04 hrs)

Professional
Skill 30 Hrs;

Professional
Knowledge
04 Hrs

Diagnose &
rectify the defects
in LMV/HMV to
e nsu
functionality of
vehicle.

r e

83 Practice on troubleshooting in LMV/
HMV for Engine Not starting -
Mechanical & Electrical causes, High
fuel consumption, Engine overheating,
Low Power Generation, Excessive oil
consumption, Low/High Engine Oil
Pressure, Engine Noise. (30 Hrs)

Troubleshooting: Causes and remedy for
Engine Not starting - Mechanical &

Electrical causes, High fuel
consumption, Engine overheating, Low
Power Generation, Excessive oil
consumption, Low/High Engine Oil
Pressure, Engine Noise. (04 hrs)
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Help conserve
Energy
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Do. Dipewgen Sp5eo(8rE)y) (R eaegeSeS” BOD BT, TS & T TN Wik
Dos 28o0ctd 0855 xtepeleled

1| 7008 D | DA/ 0R800/ Trer
DN D/ rer D&/

RJ0D WY DDocE Sy Larddaed. pErd dSw o

- 300 2,88 Boch Harcd BIFoN oRHVD TA OIS 5 D Dhosed.
LOOT?) © VoY

D26 (D) AS8S° Pabd (288) Brdeacdved

98 Se2'8, b BES"D Dedo P Gotnrod.

#08: ooh e.u"525 Ag), VG DBIrEODH SFOD

D26 308, vey Trde H06HE 2200 DD BaoS.
DITeSBo Sobod = & e °

05 © B¢  wendy By, ook dG Dhowod. Vw6

26 265 2 DY Y B QrES DHoh P Gotod,
e ® oG & [ S0 6083 s

29PN 06 I 0 IGKeNS Bod A Tooe A eed Dok
b © 2

A DY) &DBTH0D DAoS0d. 8 esocics.
earegeS BE), w8 Do 2YocbH HE Ve & &HBTAD 830D 0B - 3
Ohodocs. (Fig 5)
.Do. DOTTge a°5a>5w(6m°62m)
Fig 5 CYLINDER VALVE V‘\)oa)‘ls
1| oo dods ENBZOD/ 200D /R0
R 2 | 538D oD DEONSDD/ 2000 /00160

TB SOBowGo

FLARE
JOINTS

REFRIGERANT
PRESSURE —

=

PRESSURISED TESTING

MVN1211Y5

Y6 J &dAArAcLe (Perform handling of puller)

VIGRD: & BTTHOV0 BETS fatYet) BENE'D eozren (Ddvew )
* P o H80h & Fohowwrd 6 D JowED,&DWAWPAOBLL JTyew Sawes
© D 200D B80h D FOABLLH WYSE D JowED,&DBTASLL Dovytn Sakoe.

FON0TOND HRD (oo, I 36 / &00h. iy So@ Wosds & pPE e’ wsd Fonomrdyd 16 /
Sotomdyd 86 / B00f cing, P& D ( voarmy) 000 & wf (w3 2 For 3) JocEod.
Dganotsodt. Y6 @) F0yoh KA Y T L DIYy.

oSAraD : W5 Arewd dIr3S (NSQF - 839 2022) - 845 2 1.2.08 27



QDYS g & o G ™ DEAADHST0

D6 dwg) & v 66 P Dgo &5° APDD Do TS
&5° eoso& (Fig 1)

Bardo & D Do, F0yoh Ry cIog), 9 >
Q65 esocsol. (Fig 2)

FByoh AT Dok Y & T HEL Dhotsoct
0P8 I g, B0 ol wpEto TG SID Sapod
@3PS Q6L wBBoLed (83¢Y) Sapod.

Fig 1

MVN1211Z1

°By0h Ry R0 16 IR Kol LD HBy HEL Dhotsod.

R ENCEOY
Dg:)_)bcﬁ' DD éséﬁé BEes DOLBIVH B$Botsod
(0 B8 Schotben, G wgren)

Y& SaEeds FETD) XD ET GDEPAOBIED.
Sarcio S AT By,

DPEH B¢ 3 08 Bwydotod,Ys FBE &
g0 BLYD HY DHVIVPBV0B.

Fig 2

((3(««(««((««(

[Z
««!(
S

—

T—5
..-."fi

(@(«(««(«

]

=

II
(@ (

MVN1211Z2
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¢’ 2°3D (Automotive)
52§ Arwd D385 (Mechanic Motor Vehicle) - R029806 o

D816 28 1.2.09

DED0E orqoe s BAIL Frof I;Y, TS YD WK DRD DD T
Sodod (Measure outside diameter of cam and crankshaft, valve stem and piston by

micrometer)

VIGRD:S: 92RO B0A05HES° Dy Sasesd

220983 PEEE GHBPAD D ISR Fenthes

20HE EWLE DTN SYIY 26) S T§I) Fevcow

2aDHE PEDOSE &1ATAD §rof I;Y 86) S T Fewches

2008 DEWE &DAEFAD TS Stotio TP Sencdw

2aDHE PEWOE &1ATAD HRD B8 & BYD DD T ) Fewches

S oren (Requirements)

FeTeen/Hogoren(Tools/Instruments)

© 2e0d EWS (0 - 25 ) - 1 No.
o Dend Ees (25 - 50mm) - 1 No.
Hd8orew(Equipments)

. ‘;556 Bod - 1 No.
* VerSewn - 1 Pair
Q02D rrren(Engine parts)

© Sy -1 No.

* 3po§ a‘% - 1 No.

. avés -1 Set.

. 33{8.5 - 1 Set.
20edoseSy(Materials)

° A -1 No.

* 8oh gradgo - as reqd
* SRTS - as reqd
. pbed -1 No.

Do (PROCEDURE)

PR 1: S0 oo 3D Saod

1

2

SRXY & iy L Srd 3D Sodod

D) WA SDAPAHED DIE B BOPDOS TS
'9503"%)& B0go Bo%od

(10 AJre5 0B0IL HSVOSD Bogo Saod

& Doed ™IS drgS FwDS Sapod PE M6
QdBtado DET) Fewiod

Fod SOOI B0, PELE W) Doh Greren
Sohed %oaé.)%a).) Z)g"@oz:ﬁ.)%s o&

ROV fozjé 8&0H 00030 Hoends BRoAD Os"é
Bood

S PR 2 Jo 3 0dTos’ £ (udodd
Z)w:):oégsés 165°§ Sosod.

©Y) SYVO T S o SIrET )
ENSREREE RS N

0 8, 9551)3"% adlé &adr., s°08 a»;;; adlé
cos., .'J°e55 ?853 codoe., 2)(85 S°g0 Sodosw ‘23‘(35
5D gasr woHe EDLYS Fodod .

E A6 &HWBrAOD), TP S°E Ao ol HdTeen
3e2065 1¢5° 05°6 Sood (Fig. 1).

MVN1212H1
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S8 1

wetso ood S dod g & 8dds 93 TobS(03 D%y | 0o

EoYed) 8&0hA Boend ) S JerhiA (div) Sod) R=a+ (bxc)
(2) (D) ()

o0 S 0.01

do = R

Q) 2: DB a'ig a6 &S 750

1 XY 86 S dE) 5o e‘éi)é(fabbbg ) B Gaggb Fig 2
302065 2 &5° SAPG Bodod (Fig)

2 28 265 & Tow bdorben SRHID FdA
Qg"Ooéo&.

MVN1212H2

T'-)égé 2
artio oo S oo g5 & €323 93 TosS(08 D%y | 0o
EYed) 8&06H Boend HYS erdd (div) Sod) R=a+ (bxc)
(*) (D) ()]
S0 TR 0.01
ez,d‘)_é
D"S{\)o =R

&) 3: gro a"% 26) & Ty 39D Sodod

1 EDOE & &DArded Soary 26)S G,
TR0 Toc & o PEH0 1800 AAD & wsd
zS“Q)Dé Sodod

Fig 3

2 s0rR M DV) B ,2ICRD Boedd §ofh grdeso
€3DAPS00) Bogo Babod

3 26 B2 &HDDrSed S G5 Babedd
BoganeesS” DALV 0D (BOD ) (L B0OOL BOED
Sohodoc.

4 Gogrodd wdG (Sopnd JmdS escod

5 300 EE & JocoEod

MVN1212H3

DE D06 vFahos 86)S I 12T & 4

58 Sodod. ‘1’ & ‘3’ Hdos» 2’ & ‘4 SRR )

L5798 aog), 8o asoNw. (Fig 3)

6 Berd 2TYD oakn T0h BTN © By VRTD 50
(B )0 odod .(Fig -3)

30 e r8D 1 IE s LSS (NSQF - 82D 2022) - 846 & 1.2.09



8% 3
®

2etio ood S o g & 8dds 93 So8(0d AB) | 0o

EYed) 8806 Boend JYS Drdd (div) Sod) R=a+ (b xc)
(2) (D) ()

sP08 .ﬁ"fg 0.01

20) &S casr.

Q) 4: S5 SPotio A0E) TFI)Y 3P Saod

1 86 &HBrAD, gy, TR FododTeSg
SP0cto B0 DO e 4e5° HATG BoBod
(Fig. 4).

8% 4
(5]
o HH | oEed dosn 93 30
1Y) o8 & Sot5(d [R=a+ (b
8S06 (J) | 82 ALY X c)

Aoends o)

S (>)
2HD %
(div (D)
.3‘955 0.01
SPocio
a°(R0

&), 5: .’a;g.% Ty 39D SoHed

1 806 GOArNod, RS DS Votd JIH wow 2 806 eDATHoD, DYRD DS L) ey THDY
Eeaoome , 00050 RS P& P Hod 52 mm (2.05 Eodod 00w DdTOw Gend 685 05§ Badod
in.) fgﬁéo 5 DS ;.)1’733*’3)3_ 9D DO €365 5¢5° (Fig. 6).
dAr Bodod (Fig. 5).

Fig 6

MVN1212H6

MVN1212H5
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HBg 5

(3]

aetio ood S Eod g & 8dds 93 So8(0d AB) | 0o

DO 8&06H Boend S Jrdd (div) Sod) R=a+(bxc)
(2) (D) ()

33}85 0.01

T°gR0

D88 6

artio oo S oD g5 & €923 93 FoS(00 D) | %o

EYed) 8&06 Boend ) S DA (div) Sod) R=a+ (bxc)
(2) D) ()

‘3)}85 D 0.01

T°gR0

32 e r8D 1 IE s LSS (NSQF - 82D 2022) - 846 & 1.2.09




e3¢5’ 2,83 (Automotive) 836 & 1.2.10
58 dred D308 (Mechanic Motor Vehicle) - @02808 Sed

2D EWLS &DAPAD) oS Hod Ferd ddodo Fenwoey (Measure the height of oil
pump rotor by using depth micrometer)

IR JULHEEA S B0 QB> Borsd
* o6 680 NS Do) AL IBOD $JD Sosow.

ddocen (Requirements)

FeTeen/Hogoren(Tools/Instruments) Zﬁ)é.Saoméb(Materials)

SV - 1 No. * 2300085 oD Bebd St - 1 No.

dgoren(Equipments) ¢ S0 DY - as reqd

. a5 D6 - 1 Set. = SENS - as reqd
B o OO esanes - as reqd

deedo (PROCEDURE)

RORE Fe6 680 es0065 Hod g, Stetodn Feochoe

1 a9 &6 aBoog); 58 6&0A 91D Bokod (Fig 2) Fig 2

2 &00%008 wowd Doy B erdd o
e&:@év"b‘l =300 b%a)o& . THIMBLE SCREWED

UNTIL ANVIL
TOUCHES SURFACE

CHECKING THE
ZERO SETTING

3 Soorddd 6, &00Svop D B B8D eod
00300 2 DB IS DEEd. (Do 1)

2R

R

v\/

%

2

%
\/V V\/

R
{oooooo

Fig 1 o~ cap
T
.~ THIMBLE ZERO READING
FRAME HELD
P FIRM ON FLAT
MACHINED
GRADUATED SLEEVE SURFACE : 3
STOCK . LOENy g V\
/_[\) I S
[ ~
I z
14! E
| | ROTOR TYPE
[~ oOIL PUMP Y
HOUSING 7 wanS Do) ITTVoH ) &Dd3vo Ko Sed
I
& g AGO RGD bcioh J Svdod
DEPTH MICROMETER E - =

4 S oS Feab 0D erd B0E), EDOBE) T8
B0 0208178 TFoB56 PoF NG Gorne & Fdyod . Flg3

5 Hoenes &5° £5e¢iD 9208 8R0h Brod.

D WFrIS Doty BoBIYE D Mol
DEDLED  argdm  dgod. IO Ay, A8
ey abd P God.

6 0Dl HDEN0 WosiBoeS T Dol  &HdSvo 065§
200050 Ferb &0 20y WP Bcoh D Evidod
(Fig 3)

MVN1213H3

w
w



e3¢5’ Are3D (Automotive)
5§ Arwd D308 (Mechanic Motor Vehicle) - R029806 S

D846 pE 1.2.11

S°S¢ D)ok 2 9 Sencey (Measure the valve spring free length)

VETHRIS EPHRI0 SN0 WG BoLEVE
© 5S¢ D)of  FEDD Fendowy.

eddoren (Requirements)

FerenHogoren(Tools/Instruments) baébobéb(Materials)
. Qf() eae5 &¢5 - 1 No. SN 92906,3 - as reqd
. oS o 6506 - 1 No. © s3] - as reqd
~ e 3BHS - as reqd
derdo (PROCEDURE)
1 2S¢ 206 &0 Bogo Bosok
~ Fig 1
2 2)0f 826 D sugio Badvodt (Fig .1)
3 2)oh (1 2)oh &6 o) Do
52‘3;0936 zﬁ.)"i)\r‘g DeSorr €&0%306.

34

ST 2300 (1)0 Trsrm Brciods

2)oh (1)033356 G (length) Beich&E 5066(4) pS)
(\b/goéo&.

TG 2306 o T (length) D6¢D SRS S° AN
(28R ) D628 & Dy Sorctod

MVN1214H1




e3¢5’ 20835 (Automotive) 836 & 1.2.12
52§ Arerd 3085 (Mechanic Motor Vehicle) - R02806 o

GoHS &6 dS DsaDed Ddocb £°6 g B06 B LIS Sewoer (Measure
cylinder bore tapper and ovality by dial bore gauge)

VETHRIS: EPHRI0 JNNODES® WG BoLIVE
s 2908 &°6 B Bogio Soked
*+ &8°6 ¢aDS A& DS VDo £°6 W) To5Ro ,8HE LS.

eddoren (Requirements)

FeTren/Hdgoren(Tools/Instruments) aaéacméb(Materials)

S SELSE S - 1 No. - 8 - 1 No.

¢ O30S QOAERD -1 No. ° 20D R0 - as reqd
° 9. -

. S0 DEDS -1 No. 8820 as reqd

o Eeui o OO esaes - as reqd

©0goen(Equipments) . w585 e300085 - as reqd

. m@ 2806 G265 QoD - 1 No.

Do (PROCEDURE)

1 g 008 & 2Docb e5°6:0 3ogio Bosod. 10 2 D)) Dorc BTVS” (7,8 200050 9) VTS0
2 &S00 el Sodod a8 & 656 aivg), TgRoREoesd £
&% (80 .2v.) 11 (5) & (6) Ducsg St a5epgro,dndo DD Ld. (7)
3 TR0 T (1) Thog), BB HOATTRYY JocsoS ol D 220080 (8), (8) 2000k (9) H0asd (7) gy EwsS'
D3 106 %085, (80.8 3)33)3) 555@5@0 ésobém 608008).

12 65053 £,:0°9 200050 €506 (120Jocsol. TS IFT DG
DOD Lot I €0t5,065°00h DT/ THE )
DBy, (Do 1 Doecdo

4 socto G FAACKY) TUED DEBosoGEaS DAL
s (2)

5 2yhsa& 20016 D& (3) Ssbo&e.‘f’ 00 PDIoS e5°6.

6 e5°6 BED 2Vord Fedd DATosEorT oS0l EQM (o
BED Sycio (2).

NON THRUST

IR SUIANROI ARt Bo300AE030e5¢5° LrdE (10).

/_\
8 &5°6 &S (6) H¢ Eore w80l LBOZE 16X . >§—_€g
9 ot B0’ 208 B0k (5) Bra&odBoeed H6:0. P

- ~6

7/ ::‘\

~

MVN1216H1

35



¢’ 2°3D (Automotive)
58 Arwd D308 (Mechanic Motor Vehicle) - R029806 Sod

D848 08 1.2.13

¢00S RoABRED &DBErNottio GPO° FPof I Bk TS FES” oRwen G8oBE)
Sodod (Measure wear on crankshaft and valve guide by using dial indicator)

VIGRD: & WITGR0 20A05HES° DB BSaES
* o), Y odidso 38 Sakoe

> o8 3"% do& H B35 Sasoe

* o6 36 vdbdow 38 Sakoe

eddoven (Requirements)

FTren/Hogoran(Tools/Instruments)

© BerS3S - 1 No.
o a0kt QS - 1 No.
o 50688 - 1 No.
° O3S DAY - 1 No.
© A B8 8 - 1 No.
Hd8oren(Equipments)

* D), Bod - 1 No.

280a0S(Materials)

20N T8 - as reqd.
SIS ;3.‘;23 - as reqd.
508 arQ - 1 No.
SN - 1 No.
2 DS - 1 No.

Do (PROCEDURE)

erQ) 1: 5) D wdrbse 38 Soswe (fig 1)

Fig 1

MVN1217H1

1

2

3

36

ot g8y (1)%0 2Ty Bewd (2) esodoc:.

a"% (3)d v —g._g"éb D &0, V-grg Q0csg Sroey aogg
g, LD6 Fofh XY dwgo FEDS® 1710 S Hock
DoPE0T Eoleer QGoeen Josgoc

GoS QodERE (2)20 Do B8 BH(5)E €D SRS
3808 D &owdot.

a»g 2086 (3)&0 o305 QoldEerd agsaéxns)oo&

G030 R0AEE ES (4)%0 I S Foswdvd V&S
§od $EDS Brrcidcidy

GODES D GED® TO° RoASE A0, AAS B WY
85635.) LOBADELOD

PR(3)%0 B Gy AAS SV FaDod. Wd IY
WBoog); Bocd (205 ) oo

P g, Ago FED T red S wd Do
DO,

) § SRS VAMHERD Fraod

SAIPETED Wrodd IS D aosbts’ea ORI
Ior )5 S M Boddd (H02) EIVoDDS’ >
m‘(")od




erfozj 2: géb &53 do& 3 Bk (fig1)

1

Do) B8 B (10) 2Bocd grs (1) ady DES
32065 D B30l

SO Exogg .;mg (13) D oS B (12)0 285 Bodod
(0:306y08 )

CaBS T8 B0 %) & 8 Basod

9256 (14)30 &0ATHod 58, aogg R0 B0 DISLH
&¢5008

58, PR & P 0 TR IIrETr DGIDD IS
Oy ot

&rR); 3: eSg GGy e HEOR 38 Sood

1

2

206) BE BO S oS RATWE & B0 & DD P
e&oc30& . (Fig-1)

oS QoldEE &8 DAS & SUS Y .g*’éaﬁaoés.) 2¢5
B0 (eassod‘)o& )

Fig 1

P

i
MVN1217X1

Fig 1

12
Guung) \

o
%
MVN121741

TS R oS QoATWE O FEPOD0S  BrdorT
BAODS &% DDILD 6ot

03085 Qoc3erd CVVER T8 2P0 065 & 9ot
D ool

T & CoDS RGBS L Jes[DOVOS SHST BEoDS
B% DRI E6osod

03065 QolERE S° £HdD aroedy 3¢5 Sodod

TG G S TS WHBE TV ET7) LD Grbo
T*SG GE D B°Gy0c. AID T8 EHIHEL Wotd.

SE 1 S DS wshy0H B0k RS oAk
DBSE oS5 & © D o & wrdSe Awdo
SofoSIT.
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¢’ 2,83 (Automotive) 86 28 1.2.14
52§ A D308 (Mechanic Motor Vehicle) - R029806 Sod

D06 ASS Jowes IED &DArAotio TPIO° WRD & PEIV 38 Sabod (Check
engine head flatness by using straight edge with feeler gauge)

VIGRD: & WIPGR0 B0A05HES° DB BaEeSd
* 283D g, P D R I obokw Db A4S & 3 Sasww

S oren (Requirements)
&éa;w&bgww(Toolsllnstruments) 2583805 éb(MateriaIs)
T EYerSy S S e . 2BocbE -1 No.
* ?@)/o,nes DQ’ - 1 No. * oS T8 - as reqd.
* DEAES - 1 No. * o ary - as reqd.
+ erof OH Heb A - 1 No.
HO8oren(Equipments)
© VDY - 1 No.
dedo (PROCEDURE)
&) 1: Db A& dirabod @oad & P D 35 Sadow
1 B8 SoHd0D DBockd & & §S Bosged (Fig 1) 3 6 G (2)30 BBy D &od B P IE ey

: o DG &0
Fig 1 @

4 R & (2)200080 WBYD © 205 DO AE (3) OSy
5%)0&

5 35 & (2)00080 WBYO © 25 Db GE (3) 8Dy
D DY BFGNLED wIBE oo 8D 2o &
Bood.& oo @8 OIS WBOE  LHOAGV
SLIEES IR

MVN1218H1

6 A Twd %S DITOBo BD AR

2 3§ (120 2O 28y P 36 SabSOBD &DOSLZVW DGO e SISO,
28 esolier e0w°d 79 wg) 6% S wonm Soirbmd DD T STy
NESREC a1 ‘acsbé,a bvg (1) & 8 ‘{oébi) S
B ENBIDOLOET Do ST

38



3¢’ 2,83 (Automotive) 86 28 1.2.15
52§ Arwd D385 (Mechanic Motor Vehicle) - R029806 o

D06 A& &HATAD YD Bofi Jo&k D WK VYD ol DYoss S aLIDYD
&9 Sabod (Check piston ring end gap and piston to cylinder wall clearance by
using feeler gauge)

VIGRD:S: 92RO B0A05HES° Dy Sasesd
* 2D Bofh AwhoRD 209 8D Sabod
* 2doc6 't §oTDYD DPDD 3P Sodod.

eddocen (Requirements)

FrTrenfHogoren(Tools/Instruments) 2086036 (Materials)

. Q«&) wéb = - 1 No. . 33;85 -1 No.

6B - 1 No. * 2% Borben - 1 No.

dgoren(Equipments) * SR6E Qo ers -1 No.

. oo -1 No. * 20 T8 - 1 No.
© 00D - 1 No.

Do (PROCEDURE)

&R 1: DOE AES YD Bof ALY Jo& §oHBDHY HoBak HYD ol JYotks TS §aHBDY $JP Sadod

1 200c6 e5°6 (1) &0 Lrome Bugio Saod Fig 1

2 280cb &5°6 S°0rv DY BohRL SAGYOM Fyotsod.

3 G26/85°6 S0 DR 60k Qs ™ dRo0D e5°6 RS
QO Tr¢od

4 50668 (3) Sﬁ)‘ho& 806 Do& ﬁ‘;sf)c‘é.) Sobdod

5 280cd gr§ €5°6 Boggo Badod

6 DR dog), W6 coIrR TEdd wH veb G
Sﬂ)bodod

MVN1219H1

7 &6 DD B P8 306 EQIB VG & s6dosods
(036 1)

& oto YD od DJoks HE Fobddy ©

28 88 otl, Hod dog), Hommd) Bfosod RAFSOM Gotnod OARD EodH VyHDERS ©
56 DPHS’ Fodod WA ¢yDEBood. 20V H

&6 DY e DSy Sedendoos, Db A8 oo

ool

8 £ wAAS DY adog), D wly Vb A& cog)
mom"e‘()‘l Géboéod.éa oo 33'85 B00& 2o B¢
§01)653 & DATPIOT &otod.

39



¢’ 2°3D (Automotive)

d8y6 08 1.2.16

58 Arwd D308 (Mechanic Motor Vehicle) - R029806 Sod

TeEr{ 128 &DALH0) QOB J°EPID 8L degarooc (Perform engine vacuum

test by using vacuum gauge)

VIGRD: & LTGRO 20A05HES° DB BSaES
* 02D TEPiDO HBLIL 3P Sabed.

S oren (Requirements)

FTeen/Hogorwn(Tools/Instruments)

© B rS S - 1 Set.
¢ TErE0 BB - 1 No.
Hd8oren(Equipments)

© 6)oh Road 'S / G - 1 No.

20e80seSy(Materials)

* Gen® 8’%30 - as reqd.
L =L ;55;:)3 - as reqd.
o 006 - 1 Sheet.
. bbbé - 1 No.

dedo (PROCEDURE)

1 é(wéoé‘l Q2D D D& IE),V508

Fig 1 TESTER

AIR
CLEANER

HO

INTAKE
MANIFOLD

ENGINE BLOCK

MVN1220H1

2 98 2D DS & DergSo B8 D €3 Batbgod (SeoryDo
(5] [~ [A)

a6 @aln? 838y S SdDawod

3 2020 DAS DYE PGS & D00 T DyE DG

e BE 8cioh D g Sadod

4 026 BDD (EOAS ) 6coh 8 o ST 088

DB FPo%od

QI AES  EeEDorr wendpm 8T wod
DD GE EoD6 D HéSaod

ELES Boh :AES 15 &0l 22 Jocsges” R0 3R N

(036 2)

an$ 95 :Dand @D OIS DS S>> 5260856 SFCodoh
S b4 AN

A2 665 S D5 DO POPD B D B0 DiSoNR0

40

Fig 2

MVN1220H2

£5 26 48 66 'S 06 65 <65 o E g5 w0y

o

&S° Asen S (odhenm™ B\ DD Jorde Soe o

DS’ 8&oh S0

0O dowy DO IPDH w8 RS (Worb¥o )
égoéoc’. .




3¢5’ 2,e3 (Automotive) 836 28 1.3.17
2578 drwé D286 (Mechanic Motor Vehicle) - 828 (F6og) 56 Fd Fgd

00S ;()6353 D &uB) 06 AL &oh @;eéai) (Practice on marking and drilling in metal
surface)

VETHRVIS eTHRI0 NN G BoLEVE

¢ &DBere & +0.5mm D B0 & DB PAoh Sak
* Srrsed GD8SBVOR Poh Sokoed

* 90O DTS DAoh Sokot

o DEIESTE EDBGVHVOVI Poh Sokoe

* 058 &DOSVIVOIO PIoh Fokoed

* oo ot &&5 BSokol.

7 -
b

N\

15

35

55

80

45°

2.
10

1

65ISF12x85

Fe310

NO.OFF

STOCK SIZE

SEMI-PRODUCT

MATERIAL

PROJECT NO.

PART NO.

SCALE 1:1

=&

DRILLING AND FILING RADIUS

DEVIATIONS #0.1

CODE NO. MVN1322E1

41




Do (PROCEDURE)

1 26), 0D g & ew 3D Sadod

2 &°§ 55 x 10 x 80 & éo@éﬁbobainfobsdiwggé
Bosrgd

3 ©rooh HSPE0 Bo@snen WL Sold DotV
0BoLS0s .

4 DN B D &OBrAcD Sosed  dehwod
ool

5 growoh Os°Go (concave )dodoosn

0BoS0G.

DEFsE

Qeago o (Skill Sequence)

Gogo & &6 Saod. (Drill through hole)

6 Goganen BoINLIL Votrd HDod & EogDotrH
7 SPodDND 258 ?wb& 399 Baod.

8 2Erses Tpes o poS Gogo Hodod.

9 TS Fo ) kS FOASERIS EE5 SrDob.
10 2re5 PSE RGP PS BoE.

11 s TpS Eho Fob PSE S Sood L0BosL
AES 3D Bosod.

121 20.00 Deseny o g8 otowm &rond Bosod.

13 &&5 Sogrer Aol &)‘6’3 Soho3od.

VIGRD:S 92RO S0 QB> VoS
* SPHVDD HDOATEFDS B'Q_)"g GoB a0 So0e.

680h 283

QDY DB DD PE D VOIPCEd . BODDVDD BoGIVOL
B8N0V (1DBo30.

IO DD P Db 0By (dArodTUR ) DD &S VD
e0S D LB Sody & DAotod (Do 1)

Fig 1

PARALLELS

MVN1322H1

20 D e D EdDT GS D 1A HE) e D fig
2 & PR Do wTeyd (e5 B3akrgd)

Fig 2

i

MVN1322H2

E8oh A0 IS D owd &S DAod &S PO o
Do) & DvTDo (align) 501)50&

2006 &S5 & Bogo Bk Sewxw B0 of Bobod

2085 &S D BVDD  pos 'S Sotoerdd 8 mm &S D
Dhodo.

&S 200D F§ Bawgod
&S D D& S g dog.‘()‘l aodo50& (fig 3)

Fig 3

diminie ] —

I

MVN1322H3

(5300 rpm €O SHBE G0 DD DS DyE D A6yl
(2265 Sasgod )

V=1td=xn/1000
20D  E6H%0Ee GDoh DD Ko S D Bwhokod
14.5 mm &S D DHhod g Sogdo Badoc

&Qoh 3% Daawo & 0B (880h Yrawd ) Tced

42 WEr8D : W8 dred 23S (NSQF - 83 2022) - 846 28 1.3.17



680h SDOE €80k Bdo &DArAoBod.

SO GBS D Bogo Aot YT Potl &5 oD g D
880h B0 TT® LIOHLDH Tdood.

0D 2 A0 2°eS B3 &S5 D FRodSL. (Figure4)

Zo& Gogo Sdocso (Drill blind hole)

Fig 4

N H/

~=—PARALLEL BLOCKS —

MVN1322H4

VIGRD: & LTGRO 20A05HES° DB BaESd

* 82 IO &DArAD Gob S0 VBVEWD B B & Sabdso.

Bo& FFSy B0 DaoBos Doedo

Po& S BoL BDYET® S & D AoHoGoSIT.
Tor whO w &Y PO wH0ss Gotran (Igo 1)

T G PO AT TrEIEHANVR €A Gotran.&
TPO° E6E AB0E), DEEB (0Docsdehdy

erdreorr ol FS S0 &0y ew (tolerences)) 0.5
mm SD\BS0 HOEHR

Fig 1

HEAD — LOCK NUT

STOP NUT

QuiLL
\ o ARM

- SCALE

—t—— SPINDLE

MVN1322J1

ok S Sttt 92004 (280h)

;g_o& FS S’ 008 B, o HE) D 2D
2 &od Sogrl) BOBVRD Fr) (HYoed.

Gogdo Dosey dwgen DY 0 &)"5}’003 Sogo
ARJOBL BOIRGD. & PRo DG ¢ WE 8ok J BesodHd
oeruERST0(fig 2 )

BODDVVD Fo& B S'BOLH FEWE 8doh D SLDHT.
TS0 3ok +5°S BR=Eoh

S Ard5 : 508 Arwd 3L3S (NSQF - 829 2022) - 2846 & 1.3.17

Fig 2
DEPTH OF HOLE

INITIAL READING

MVN1322J2

gnsa D HOVD DYoh & BLTS & S D &DArAD
20B0DSIT L.

Doh 20 Lot o8 D D BE5 BoLISK.

A D PG B> &S DE BT FD IS ) D B
DBL DA @Y SPHVVD Jo& F'S I6ycosvos. (fig 3)

Fig 3

WHEN STOP NUT
REACHES THE ARM THE
REQUIRED DEPTH IS
OBTAINED

d DEPTH OF HOLE

MVN1322J3

H
w



g80h gdo & Jrew G0 20 e woLLH FPHeH
B S50 e Bobod.

398 SpPHod Fodoh IabHome &S IaLTE.
ver 33 208 &S & HF 38 0.

€80oh aDog) GDATARLD) Y BB rFdo ©DBood (Follow the safety

precautions while using drilling machine)

VIIRD: & WEP(RI0 J0N0DES” W Bt
. BEANS BESH RDBoBEE

* G9oh WAD PGPS Z0DBos0d

* 3E) DD BEBXO WODVBoSE

o &S DS PP ¥DBoBR.

DD 3D R $BoS0d

2yodS E oo S O s Sobedosd
DBossEod. H); DR L0 S BYEDL T ocseatorsd
DFBocdE 0l DTS S D DHE 8 Bosod.

&OAIPAODD BTG 0DoZF) Bogo DD QD DA
DDy 226050 256y g FALEIS W EODT Aol

BORES &)Q S%}oﬁ ?bbti D dotEed.
20BO0S 2 WP EQoh By docoEod.

), DO SPLED BTG gD Fohomrd Jor &roh &
Sosrd.

VS Tor 9O & &S DNoBSBDN &roh ertio 5 &°
DT D0 (align) Bdaod. (Degdo 1)

Fig 1

MVN1322X1

&S D D S Dhocioerdd Do 2 & Do BOSHG.
(Dgo?2)

22D YIS 00 &S 080 IS v FohoweH &
0 &DABrhoed (fig 3)

Q&S S “?35 Q00D &S D eS"oﬁoCSeoQ)Dcﬁo e P ™D
275 2 TP DELTE P Do (Fig 4)

Fig 2
g
8
3
z
>
=

Fig 3
2
S
3
=
>
=

Fig 4

WRONG
RIGHT &
WOODEN

Proe —k 3
o
B
REMOVING A TAPER SHANK DRILL s

GOOR & DAV DEDNE DBIEBOIDOVDD a0

G5 D JesDodod S D G Baird. §Boh oo
DR DEOLL DBDES JrFDd Fohowed.

0toRD AKEM Dyoh ow &) &S Ok (D O
DS & O™ SaDSSL. (5 5)

44 B Ar8D 1 IE Irwd LSS (NSQF - 82D 2022) - 846 & 1.3.17



Fig5 ROUGH GRIND DISCARD SPLIT
TO REMOVE OR CRACKED
CHIPPED EDGE DRILLS

V1]

MVN1322X5

DADS Jor D)6 g5 AT DA DLTCD.

&8 &6 218 w3 o DFBoSHT.

DS HD & §B3BLorr Eotto 2.3E SDATTY. S 90
A8 DS HD D Fofoeed. & D3ore Bacio DD V&S Kod
DB O Hairo S Frawots D weradocoa. (fig 6)

\
\*%

LIFT DRILL CLEAR TO ALLOW AIR
STREAM TO COOL POINT

Fig 6

MVN1322X6

S8 dBS’ SpedSdo oo G Srore

BRGS0 Ho E8oh A& DL bdbdéﬁ)‘)
© ® 2 hd

TR ) GS VX0 DEO DEVLLD Fy JYEsYID P8,
76 580h D €0 VEVGSRLD T DE BOD Desorr EQIS
858 @d.

DS 25 200D 30 Qg sdoh Defo Podter ¢hoh
22D 23S Jry doeyen Bawod.(fig 7) WOIP DD
DRES &S & EB0h BRIDD

DIAPHDD HoEE DDy VB0, @erd DSPD wAEE
o0& @Y POV DH.

&S dveur FHore DAcsedd (fig 8) £&3oh Qg, (3%}
200050 Feren DITID 9o, G PE & VAPID
Bogo DB

Fig 7
9 EQUAL
A.CUTTING ANGLES
B.CUTTING EDGES (LIPS)
C.LIP CLEARANCE ANGLE
|
» 4
o
g
TWO EVENLY SHAPED CHIPS §
z
>
=
Fig 8

DRILL NEATLY
FITS IN HOLE

I
CORRECTLY SHARPENED DRILL

MVN1322X8

Bo@08" G SR D) & Woth EQoh IE L0 WIITD
(et} DR 0T BeALVRD. (Fig 9)&¢5 8% PG 2% Go@o
ABYEIRD. ABPD Taw e L) §aBRY B LIED &S
D00 &8oh

Fig 9
DRILL LOOSE
! IN HOLE

= =

™~ | 24N\

CHARACTERRISTIC STEP AT BOTTOM CAUSED
BY UNEVEN LENGTH CUTTING EDGES

MVN1322X9

w285 1 A8 2rwb dIrES (NSQF - 82D 2022) - d8y6 & 1.3.17 45



e3¢5’ 2,83 (Automotive) 836 25 1.3.18
25°AE drwé d2r4&S (Mechanic Motor Vehicle) - 828 (F6og) 56 Fd Fgd

&g D &DATA0D) Jo& FFSS’ wottdes gEeoxw Sasww (Cut internal threads in blind hole
by using tap) =

VIGRD: & LTGRO 20A05HES° DB BSaES
* 8ol Sogrod® Wodds Sogrodd Sakow.

8 Zol& Bogo Gofh Bosoe

Fig 2
£3°00f 3208 &° @D DeIor™ oo BAVIL 3D PE K
tedosod. & T (fig 1)doryen & Gob S &S Sawod.

erg0h 55 qing) S°B0 WBVERVD & A S0 ol
§odo OS.)Z’.;.‘)W &otd.

7Z e |

THREAD DEPTH OF

REQUIRED TAPPING
' HOLE

‘ DEPTH OF

A
| ; THREAD

Fig 3

Fig 1

MVN1323H2

MVN1323H1

m

o= ||| =

SHoden( @doh)Boin Derdo

Dol S & oS DDy P &0t FRoLD TAD
Bodocentr 8oy B D O FLDT.

DD D TS erdd 8¢y mabschy HITSo &od.

GR PO o0 DIBAVLH DOVE DS D DG D P
DNozd. (A 2)

265 D6 D SBod H6D Bob F'S & &6 Food. HUBD
200080 50D D6 & SBEF Gogo K0D DDy Fohotsod. /
Q0B A0IE 0BaED ertddoh D E BB Fosuw
r0 Bood. 6(BE) S'H ER) BoiweddH &5 D

egé,)d()oé, (6 3) TAPER TAP INTERMEDIATE TAP BOTTOMING TAP

MVN1323H3

46



¢’ 2°3D (Automotive)

25°A8 drwé d2r4&S (Mechanic Motor Vehicle) - 828 (F6og) 56 Fd Fgd

D846 28 1.3.19

& & arory ororen Satow (Cut external threads by using dies)

VETHRVIS: EPHRI0 NN G BV
* & & ey b Satow.

grof DOJrrE) P Bosoe
gro§ DBIe0 = & DOBe0 - 0.1 X FE DD

g O HNSA0 PV & T8 RD DAL Goker DY
a §°§ 58 & Dhotsoc. (Dgo 1)

Fig 1 DIESTOCK

'%n DIE

DIESTOCK

MVN1324H1

TAPER LEAD

20 & HBM DEDEWOD J Sy e GHArAoSed
SHODD W6 FEL H6E grof D 2O pS Fa§ S

60’5)506’..

& DAY DB DD 56), cBg), KXY Workoew P

a

&odoc. (fig 2&3)

& I8 g, Dot R0 Dotstio TT® & O™ B8
&0t .Sg%oméﬁo&. (Figure 4 & Figure 5)

& doocen DY 8°S A5 TS & DIrodCorr Baod. &
FE 2 Do 2,98 DAY DAy BF S GOy &'
gro§ G & D WA, DDy DeorHessd ddoy o Er
DR Gy HTX.

8806 B0 &DOBrAoeed

20 WO DGer B B S'B0 DoSITD.
2OV°S 5 & B0 B8 Baod.

3¢5 & H0D°S HBLH FoBod

280 S0 JLD 8D HPS 206 JeoD.

8D &roe e Saod. DDy VOO Do
JeOSaDLH0ne SEST & D B0go BSoird

Fig 2

KEEP THE DIE SQUARE

/_ WITH THE ROD
Nl )
. I .
K N

N/

MVN1324H2

Fig 3

PRESS DOWN
WHILE TURNING

O20TT0T0%eTTe

11
SOYOL S0 —

MVN1324H3

Fig 4

MVN1324H4

Fig5

SIDE SCREWS FOR
CLOSING THE DIE

CENTRE SCREW FOR
OPENING THE DIE

MVN1324H5

47



QQeago o (Skill Sequence)

Sogre GO 8 Sovod& (Ream through holes)

VIGRD: & LTGRO 20A05HES° DB BSaES

* DBA S°00 ogre oo 85 Sapod BB Ardss 2B0& 85 SDD Sogrod $JP SoDod.

800f E0 &S HBITE) dgowostso
703"@“3{){ &DPA0N0S,

&S oo = 80 BID Gogo DB1re0. (WoctbpE +
5628 )[6200h Edo &S pHER Voe0de BODOES Dy
BaDerdd eocd P& S0 52065 wrciod. (Deewds 1.)]

#505 8oh Jdpedo

8oh o QPaedd DOITETFL OS°C0 FS D &S
Xood.
WAD PO P VMBI D6 D DESy D DEDTIO
Do 1).

Fig 1

PARALLELS

MVN1324J1

BoBANL DHED BoHNd aoar5€). 28 &l (burrs )
SOA0D 06 JEFEOIT ot DIFOHEIRD. Bod be
S HE); D Dhored. LY WD WO VXY PR Fod © &
6560 ED\0B0d. 2P VAFOIBOM €0k WPRNE DT
(fig 2) (Do 2)

Fig 2

MVN1324J2

TDVEUTT &) PR D &rDd Tod 0 Do 808 D
Derore S &° gossodt. & Qps® & 02008 (dgJY05) D
B8 B BVEDB BrEdy BaS0C. €D Tod J FQMT SobdS
2 SDAYT DIFOIS” FDYOTD. €D Tod Tocd VDGV
RATORD wVo ABIT. SBoh PYraws FosroT.
O Bod D Aoedorr Hudasn QB BT GRS S0
aae:mb‘l QYT E0CDT (D65 3)

Fig 3 ﬂ ﬂ

C T | T T D

MVN1324J3

HABE O3S GDNDS BVD Gogo & Aden DA D
(fig4)

S evoe BDoh Bosegd.6:06 qg) 806 Yo Ty
R0V LOHBS DB e SO050 HE), §o&d PR JByer
Soeeed.

Fig 4

CORRECT

MVN1324J4

| 8206 D38 ario DO § drfwome Sred

806 Q8™ Sogo XoC LAES HRNHCLH P errrd.
(265)

DEO B Bogo o) Edew (burrs ) $o¢s 0o Fohotsod.

Bogo D 30go BASTFD. RVEIED Ferse DOy & D desco
& 60&)50&.

Fig 5

C T T ] 1 T >

i i

%

MVN1324J5

48 B Ar8D 1 IE s LSS (NSQF - 82D 2022) - 846 & 1.3.19



D 80I0 HE &DdSeros 3P Sabdéio (Scrape and check curved surfaces)

VEGRDIS RO L DIFOH DD
+ O &DBBrO A8 BN $D Sasoe .

DY &DOBLrO 3"5@ BADErAS dffo ok 3"5@5(&96
HoseGo «oz,oé) z:S°U° 29RVETVOIT  $9H0CIRD. éa BEOD
006 .§°e5 006 & Br oI,

oga

DoY) &DOBreD .3'2,0305 IOV VRIS .og,coS g, TodS
D BAS DL oy b@éso gSONOT0. (fig 1)
(Do 1)

Fig 1

MVN1324X1

E80H L SIS werd) To§ P HATNBHT.

6D poh BoowHd WHE FE & D werd)
ROHOAH0. -

RIS ?og_,?ooﬁ 8 B D T $3°§ & 2erd) 3hod 2°(d.

S N R S Y sb‘éb( DAELH D sb‘éb)
aoes S0 2. (Dgo 2)

N

Fig 2

MVN1324X2

FOE 2rODtS D2 w8 Eoh A§ DBV,
200030 006 gées“, TS $Boh G DB, VS
80Dg S0 B3 20y $oh BaITED. @G 2IDSDOD
S DB, (DI6 3 & 4)

S
=

2y D B2D derd) 2rd erd & DB BE Soird.
(fig 5) (Figure 5)

Fig 3

MVN1324X3

Fig 4

MVN1324X4

Fig5

MVN1324X5

T NOD D Mo VeI HYAHD g &
QS QPOLIT

DY D & D& éw (sharpening scrapers)

VIGRD:S: 92RO S0 QB> BoEBd
o 08 HTSPE DYy D& K DA DEVE
-t N )
) D)8 Dy 06 H DB DL
SN e

dtfo ol ApdELD DED YO

2o Fo& Jmyd8w E0 Hog DS aeioesS” (Fig. 1) oo
S&of 0O (1BotsoC:.

$od SV P Dq)&b 880h A& L B BoDod. 0850
(00T €062 DAY PIDD LIV SLAVLOTP Woberd
Gocoo (fig 2).

BD &D0derud Eodo HEB(S6()E  B3E) ST(Jo&
BODOGR). AADVD WD BSOSV BO1W & ST
e 30O DIFODNEIRD. (Fig 3)

209 D Yo ERo oS P T°8oh DrADSE BD
ea’aééu’fotl docgoé,. (Fig 4)

e’ 8D : eIE s dr4S (NSQF - 89&) 2022) - 0935 2% 1.3.19 49



Fig 1

CUTTING EDGES

MVN1324Y1

Fig 2

CUTTING ANGLE
(BETWEEN 45° AND 65°)

SECTION OF HALF - ROUND SCRAPER

MVN1324Y2

N
MVN1324Y3

Fig 4

MVN1324Y4

E8oh D& o DER(TE) oD 30H Fo& B
DR DEDTXD.

& o Jok Babtio JeFRODBDBEL 08 0d.
(Moo dE PO P& :oébia D DdoHme
Podod.)

DTDoh HOL ot Fodoh BobLT ool
(0gd DS 2rrioes” ES edddL dv.)

S0P ER-BBELD) V)b DO bgcﬁo

& D6 e GrSE odtd e.asvo".‘i);(cross section) D
£0H £ DQID &é‘le\)&(taper) o, (fig 5 )

0O LA P S*oo Eo(hollow)™ oty DD DEIKL
DGO ROV Soco.(fig 6)

Fig 5

T

SECTION

1 —— DO

THREE SQUARE SCRAPER

MVN1324Y5

Fig 6

CUTTING ANGLE 60°

HOLLOW

MVN1324Y6

2.8 880h & ding) E'rso 60 Ao Gocdr. oS T
2 DB DR DO B [T 6 & Basw
DGS S Boercoo.

Job& BoswdDE §d IDH w8 Do
BoDSHT.

B

1) D8 D6 g, $Goh I e DOV 0ol BB
SO DE L) R.

QIS 2AC HTGI0 DG

880H & Deteoyo 3 mm &odertn Soeeed. (fig 6)
(5] £ e

8 D Db wrer RIS, S g
TEITR.

DEJID T30 orord) 1 mm H6H S e S
SRS RS e PHocko(fig 7)

Fig 7

MVN1324Y7

50 B85 1 W8 drwd dr8S (NSQF - 82D 2022) - 2845 2 1.3.19



3¢5’ D83 (Automotive) 836 & 1.4.20
2058 e d2r8eS (Mechanic Motor Vehicle) - P@ g VLSS B0 JOFTISY

D¢ 8odof 2Bk FPBoh p gD Sawod (Practice on crimping and soldering of
wires)

VIGRD: & LTGRO B0A05)ES° DG BaESd
* & Fod & &DArAD D edoh Bakwes
* DTEE BB 06D & D¢ FYboh Sakwes

eddocen (Requirements)
JeTren/HBgTrev/alogren (Tools/Equipment/Machines)
o BDD e 38 - 1 No. * sl Th - as reqd.
. zog)ibmé -1 No. © Y, Fos - as reqd.
5 + Q%06 - as reqd
© b - 1 No. 2 qd.
o SEC -1 No. ° g - as reqd.
. ‘:'.3605 - 1 No © R0yF8oh 95 - as reqd.
¢ S0DIND Ho0d -1 No. SN - as reqd.
2880Sy (Materials) " 0h S8 - as reqd.
aterials
N * T8/ 8 - as reqd.
RS - as reqd. * & Tob&nd - as reqd.
"R - as reqd. * T°h O3 ool Socgdd - as reqd.
° QBOD - as reqd. . w’zgeoé - as reqd.

Do (PROCEDURE)

&) 1: J0EE TEE F08oh 06D & Zewd B0 Fod Fedoh Bakves

1 fgo&b(éoéoa@)om) Q FBOFDOW 5PDH6 HWo D :oefbes 4

1000w /220 v S‘gcoﬁ DEOJ . DIP S
D BDDoRE. -

892,069 D @ews P berd.

2 26 QD6 DGosS” tardRd Desorr &°HOS Deyods. D65 D dwd 3& Soboeekd. LD BE BdHS

26D S PRO.

Fig 1

5 @IDoDD Vb & D160 Fod dwzo & b
BOLIT.

6 oD D 2ATodBore D D5 D Jeb B2,T'wb &
Ha3ea3rd.

7 305 D Do 13 &° PO Do DEVOHL POy
SN ot SewdS oty A6 BoDHT.

88A0° ot &S VYBoh DO ANTAD
weI8aHS L $& OGS c0grd.

D Bego ROYTFES Sosgd
RESINFLUX

MVN1425H1

DD D Tenged DD P © IS W LBEVDHID. &
3 DD &’ Tochd BE) gL 20 §od &° DEJS HAD O v BBISy VY80 BaHEAS Jwod 1DETD.

n&‘aoaastma.

51



e3¢5’ 2,83 (Automotive) 836 28 1.4.21
205§ e dr4eS (Mechanic Motor Vehicle) - P@og QVLES 280 JOFTISY

DB BB HDAToBE "codrbzse‘g oéwb‘l aabsaoauea (Verify the characteristic of series
and parallel circuits)

VIGRD: & LTGRO 20A05HES° DB BSaES

* DC 285 267 Soi Doyt DA oD 0LEo $D880500

* DC 257086 1), o Doy0ime H08aid D L@ D880
* £0 DODAF) DTS Sol (5 DEB0E .

eddocen (Requirements)

JesTren/HBgoren/oHogren (Tools/Equipment/Machines) :‘néboﬁoéb (Materials)

o 85D 35 &85 -1 No. e SP ?055 6 A250V - as reqd.

=
« Suows MC 0 - 300 V - 1 No. * PVC 220 y38G 5706 Send
. esi’)oéeoé MCO-5A -1 No. 1.5 sg.mm 660 V g& - as reqd.
* Rheostat 200 ohms 3.7 amps - 1 No. * S&-s g 16 A 250 V - as reqd.
* Rheostat 50 ohms 4.1 amps - 1 No. * 28e0S PVC a0yGe Send
e DC 8D 220V 5 A -1 No. 660V g& 03‘)‘)525 14/0.2 - as reqd.
.+ ereb -1 No. * B R85 A - as reqd.
© S JUZES WO 5 - 1 No.

] D

Do (PROCEDURE)

er), 1: DC 28D 200w 50 83§ Sawod (Fig. 1) 28 & 08md) ,DEBos0d

1 80cs DBoDh 1 &S° Srdd  Desorr :oosobéesfm

Fig 2 .
BT odotsods A6 1. il |
Fig1 B s
JH ]
Ry Ry U R,
—— 1 | B A
H Fig 3

N

DD ‘S7 D B €G0S 1 ¢ @Oosw Sgé Ve
0.

3 &Seed $0.165° EADD DenHdodd HAFE Badod

4 ¢S ed eaé’béeos 08030 Seg e w0 D56 2 &°
ST SO0, DS 8D B Sggé V1 208030
&8ot5S 11 o0 R1 o odod

MVN1425J3

5 S e 3D 96 Duoakn S Aed w0 D6 3 6 <305 13 ooy SGE V3 oo R3 rhor
SO Do EI§ B2 DS @ BD IPE V2 06080 Feosoer® , ‘A’ 20005 Vo Frro Srdr
&8085 12 00 R2 &° Sosdod. “wbses & Acod

7 13 00050 V3o R3 doze 95 Swdod

52



8 £IDD JenHO 3065 1 ¢65° DA Do,

9 &BoeS Sggé 08030 AT SES Ao VEEFORL

&3yDBoLS0S
denden Awdo 36?6595 ©61=10 62=20 63=10
QR0 |= l,= l,= 13=
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wod Pab & ) wabier Srd ool oL S0
TR 068 80S D X Badod..

Aowd FER SIL 20D DY B0 D HdaDod.
@636 pa(Fig 7)
e3H0880h 906 (1) L0dasw 38 Lwews)™ SEoBOD) &

Fig 7

MVN1636H7
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DE); D DB I8 DDEBR0D 380 HROBIF DG
598 2 (Fig 8)
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200 THS (1) D RE BJ IVEB 3°5ed8 esod
DoDoG

erd8 P e DIBALD (TP Y Do)
200050 OEE en 89S Sood

290¢6 Do2d 89E e5(2) D s Sobod
25 D begb ST Hoad(6) oot BE(4) © Blaly o

100Mmm Hodier HBE(4) O SPIHVVD IBOL HBBAOR
25°ed PS°Go .0356 (5)d es.bodbo&.
0356 (5) &8 D Zaeego&.

29/e00 D T8 B 96 e D TPELOTR DT ERDY
DD D o8l (Ho2b(6) 0L ARDY DA © A
&0 10 mm 529 Hored.
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D SE D 2830 Bodosod. &S LA HRod ©
DT00E0d. DGD S°E ET7) DONS &) cto 80G.
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1 €3806 &0 erotd DB 2T DAT 2PTrY A0G B80d0.

2 DDY P wond SIS poad 695 5(2) &
S (s ) dokod

3 eeS D & Bogo Bood.
e 85 0 Fowd
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1 Dejg 205°IES § B0y &S° T dedod
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fDU"De.D WO

5 Js7y 22 565 D EDBPASS.

6 355 D 35 3D DRPoh B D esBES Sowod.

7 ) 6L dosdoh é‘gb D (fig 9) &aronfocsod
T6 (Trenrd) e (A 10)

1 &6 Y 9 O, VAFodS Tod Pd TP
DDA,

2 BoDd P TP WOMP FE) B0k SO BE B> B3
Qo PO o° Ded

3 DrdS &6 en D en B, iro& B8 D P ertiod

4 JGorrB306s rErdS HVocs D &5 Sawoed
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e3¢5’ 2,83 (Automotive) 836 28 1.6.31
58 ared d2rde (Mechanic Motor Vehicle) - a°r&d0 08030 Q03 55§56ea

A28 2080 rredd thdowsod (Identify the parts of a diesel engine)

VETHRDIS EPHRI0 SN0 G BRIV
o 326 @oad o Hiowsod.

S oren (Requirements)

e/ HOSorew/ (Tools/Instruments) a)e.'&ao:‘uéb(Materials)

. Qb g5 8¢5 - 1 No. © 00 B9 - as reqd.

© ey 513:66 265 - 1 No. o 3815 - as reqd.

*  Boh %06, Boh awbbocéo"s RSN - as reqd.
955 8;35 - 1 No each. e 8 - as reqd.

HOgoren(Equipments)

. bo;ba 25806 325 Qond
&85 28965 doeeied - 1 No.

deedo (PROCEDURE)

1 D8 B0 P 865 0ED ArcS ARS RoBD iod

2 BAciwb, FIP, 90886, Jowb §06, Qrjohs D&
D0, WrjoS SE, 035 026, Sy Fgb, 06 209,
GD 8, 2R & IR WIS, WS h & e
209, o°86 eb), TS €56, DR, BAoh {16 e300
20D, P IS & TR0k, 30k ToE HOKW Fo§ XY
QOSTHD E0F Do

3 fig 1,fig &fig 3 &5 AR $65 DD S QRS ),
PP (OO0,

4 e 1S grrre DY Traod

Fig 1

MVN1637H2

Fig 3

MVN1637H1
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| 0000
© 3

%.9o0. Fee5 So. 250 D

N =
,/E
MVN1637H3




e3¢5’ Are3D (Automotive)

D846 2 1.6.32

258 Ared d2rdeS (Mechanic Motor Vehicle) - aedrdo 08050 Q03 ééédea

PE'S @o2d o Hfood (Identify the parts of a petrol engine)

VFTHRIS: EPHI0 JNNODES® WG BV
¢ DE'S 208D ol Hfotod.

eddoren (Requirements)

Jrgren/ Hégoren/ (Tools/Instruments)

© B3 e 86 - 1 No.
=4

DOEoren(Equipments)

o &85 LIS et
308 280cb E'S @owd - 1 No.

288a0S(Materials)

° TR ;35;\3 - as reqd.
o 38D - as reqd.
° {owa AP - as reqd.
L) - as reqd.

deedo (PROCEDURE)

1 3ad3ebo fdoctod (1) (Figure 1)

2 &?gwseaé (2) 08050 raﬁ‘l:ﬁ seoeS (3) (Figure 1)
d)\_/Qo::ﬁo&

3 dowd §6%0 bocsod (4) (Fig. 1)

>

Q0GP PIDO Aocsod (5) (Fig. 1)

(9]

(08030&AS (6) (Figure 3)

6 Q06D :ac::@m 8ocso& (7) (Fig. 3)

7 s%oaséeo&ﬁ) 8030 (8) (Figure 3)

8 5 BGRD ocsod (9) (Fig. 3)

9 @dAT Pocsod (10) (Fig. 2)

10 26y-F86:0 thgowsoc (1) (Fig. 2)

11 D& D0 20D (bocsod (12) (Figure 3)
12 .3'362; DhO MYocsod (13) (Figure 2)

13 @3¢5 (14) (Figure 1) 208050 e &rdY'S (15)
(0030 (Dgho 2)

14 &°6q 8562 (bowsod. (16) (Figure 4)

15 o°&d 29700?;) (17) 208030 200 & ﬁJQoéo&(ZO)
(Figure 4)

16 2@ &R0 Moo (18) (Fig. 4)

17 2080 gr8eS” e P& 560X WBotsod:.

18 e:°51>e59m ool (19) (Figure 4)
19 2®0csd &0 (108otsod (20)

20 tbgocsodigro8 ary 8 (21) (Figure 3)
21 @02S 06 BA0H EH65 HGoSed

22 8ooh B6 000 B oo (22) (Figure 4)
T8 DB0aD Mogben.

23 svéoa%)m 8ocsodt (29) (Figure 4)

24 30008 20D (ool (23) (Fig. 3)

25 3008 Do) (bosod (24) (Fig. 4)

26 e300 ‘Zpg&m docsod (25) (Fig. 1)

27 Sbg 3D & s:gf)vm Bocdod: (26) (Figure 4)

28 9020S” DY 200K $I§ D TE& Botsod(27)
(Figure 4)

Fig 1

MVN1638H1
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Fig 3
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¢’ 2°3D (Automotive)
25°E ared d2rde (Mechanic Motor Vehicle) - a°r&d0 08030 Q03 égsdea

d4\6 & 1.6.33

2020 D J6 8ok O Soswey ¢S (Practice on Starting and stopping of engine)

VETHRVIS: EPHRI0 NN G BV
* @oRX0) Froododod
* Q0RO 8Dod.

eddocen (Requirements)

Jrren/ H8Soren/ (Tools/Instruments)

© 80 S 36 - 1 No.
. §&D953e56 D& asrDdE erad 12 V - 1No.
DOEoren(Equipments)

© 20800006 6 5 dad goad - 1No.
AR DCoRVD) DORD LMV Sriedo -1 No.

88aDeSy(Materials)

* 8 - as reqd.
* SO T8 - as reqd.
o 8825 - as reqd.
. &aS - as reqd.
° ;’o&na APD - as reqd.
° Q0B esanS - as reqd.
°  ABOECE - as reqd.

dedo (PROCEDURE)

éJ"cFozj 1: Fr60DoSe>IS Q0R0) c’ogo @abod

1

SJHIY o ROBBACLLE BOAE ErDH-PEeBC0
0

208D oS Fan 3D Bobod HOCH WIVERS
£3°-29ad TWO300C

er(0S™Y JUEGED 3D Bood O ARG
TES DD B0

Q020) ALY

S5obBE T 6 B8 @l &osd bgOowé‘fo&
SHH & OIS Bdew, c:ofaas°§ G565 S0 Dol
(Frgeoeeorm D ByGosS” IR eE\TiEso DK “I7)
JPRHS 6 T S’ RE s Eo 6 Eo
55&3"53 ée.)é)on" 0B 38‘00:1)%6 od

A Fod §6 DES I ol (2 JrRogdeST™
€063)

B5 DUS D& Fo8 T ol (estS'OE DO
wmpé )

0SS DD D AN DD G0, S S odorer
SP00 D QORD FBoDoSErIS DOV BVod

G D003 PHN0E TGO 3D BadodTsrdo
DPod T B0 S“fgg-«g"é 28 Toe. Q) TN08

Ot 0T’ , 2,88 €03 BDYIINBRVOO QOB QoS
DT €0d.

Q02D WD DoLIBDHDBE DS, Dew & dFyod.
(S 98h PTAY Bcohotnod) dew BY GBosod
(s 38 50 )

Q08D e8do

§5 D T8),88 D (v w06 )88 D sree S ol
b 85 Sor 8 B85 6d S° vyod

BPYHS 506 owd (6 ey APRS &SP ,e985° DS
526 evondd 5"625 IS 8o

ol B8/ F6) B T B DRVHARD T D 3§
X0

3 aM DD DY) O vy @d '8 GOy Ty
£200BE Aaod.

56 4 3D LD AN A DD PR TN S° <A
20D D S B D FO Bawod.

2D DEPD) B DHVOXO AV BotoFEH Sabod
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e3¢5’ 2835 (Automotive) 86 0E 1.6.34
258 Are)d d2rde (Mechanic Motor Vehicle) - aedrdo 08050 Q03 égédea

Q8§ 6/5°8) 0h FEXD H0Vowstio TIT° HEIRVD) 208D DABKXL 3P Sabod
(Check the performance of running engine by observing the dash board meters/

warning lights)

VIGRD:&: 92T5R0 AR’ D BoBEOSd

s FBoDoeIS Q020) ’.ogo Saod

* Q08D Fbodosod

© GRS E Dergh B0 )88 TR VoSl
° Q02D 8Hod.

ddoren (Requirements)

FeTeen/ HOEoeew/ (Tools/Instruments)

. Q.‘o eareS 3¢5 - 1 No.
. éweSbeSs & asrdE erged 12 V - 1No.
HOgoren (Equipments)

© 2080006 I F'E ABS oad - 1No.
+ Aa ey HORS LMV aeirido - 1 No.

288a0Sy(Materials)

e & - as reqd.
* SR PO - as reqd.
o 3825 - as reqd.
. &8 - as reqd.
¢ Ry A - as reqd.
* Q02D ewand - as reqd.
¢ HOESE - as reqd.

deedo (PROCEDURE)

w-%b 1: @022 D gvg Soi0eE SairddSaine

1 BABHSE &S° o6 SHS BE B VDS Vool

2 0B 3008 THS BE B VHVED Dodod

3 ergebd & oagges BE B> DB GRS Jodod:.

4 Twd) o0 DS S DY ) @d Taod 3
Boyod

eo§® 8°6 &°D 5°8) ofs G5y D HT B I Sood

a ergd g5y 86 s0b S* D9AS (e erged & =§
e.oocozgoé)(fig 1A)

b @02 wand Gy 8& g0 S° DOAB (S esoeS
SEVRS S S )fig 1 B

c bvoboﬁ g5y 86 s0b S* 29AB (e 5°Ob°5 B8 B
06)(fig 1 C)

d D5 BY g6 0& b 20NB(0dmr 56 D BY
DenE'Geo) (fig 1D)
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Fig 1 DASH BOARD METER

WARNING LIGHTS

rfjanf.@é

MVN1640H1

(D)

5 Fopof 85 008 Sabod(mipy> O6 B& seb
BTDOSED)

6 e BG 2O GBowsol (WD TE G Bor$es®
BIPDHLIGERD)

7 B630 S0 DS A6y 0.
(Al a)

8 oS A& 8&oAd o o WPDSEY
30QotIos.

9 aos Al 99 aaso wrb 8Gohdd (dJocsod.




eJ"«Fob 2: QoBX0) Fr8oDocsod (Fig 1)

4 & Hod w;géoé &?‘)g 2900 B3 ;Sasgzjéooé

6 Sbezp> D86 B6 S8, god

5 e35. 2. D0 Db S e36. . D0 BE Bood.
1 266 D ewd S od fig.2 Soo amnd § Rooso

= 0 :

000 QRS D& Oéboéo&.

2 080 P ITD FE6  e0d/amnd )
SEODOAE. Fig 1 SOLENOID
— JPUSH-

BUTTON
SWITCH

QoRD Gobmr HT 0BBoD DTS SabodI¢s
20d /8.

MOTOR

J CRANKING

3 @R oD FE sENB FE6 wedn  (Jo)
[ ] e & BATTERY
83Dy (S) 8 10 2EHEH o) es0uHED. ! !

STARTING CIRCUIT

FLYWHEEL

MVN1640J1

&R, 3: @02 Bed wdbyph @§Q '8 s w/T0) ol g& e Hwdosod

1 epged o°0)oh O éoﬁé@éwb& 50oed (e 5 er€a0e6 8&0h (0Dociod

g0 5°Q0fh DB &) 6 Tirdo (S68) DR SEDE Sdohid
2 02006 &8) ofh o SULEN I 0o
(350D0tI0C (99T €8020€5 D0 DV D BB 7 85 D66 BRobd> BoDoS0d

3 26 38 D d0dosod.

4 SoHBHE BE S° Tob B3B38 D (30JoB0E.

wfozj 4: 08950 8Dl

1 o3 0Bed DS dwod .avcsoal ADDHAE 2 20208 0EAS AN DD & e3H .gvaoaé SUENS

e ArAD : IS Ared &S (NSQF - 82D 2022) - &5 p& 1.6.34 87



e3¢5’ Are3D (Automotive)
258 Are)d d2rde (Mechanic Motor Vehicle) - aedrdo 08050 Q03 é§§6ea

d4y6 & 1.6.35

DES oo A2S R02D wrrud dordo Hfostod IO Sapoed (Practice on

identification of difference in petrol and diesel engine components)

UL SRR S A0A0DES” Do BoBrwsd

* DE'S oA dRS Foad Y DG O Dlosed

ddoren (Requirements)

FeTeen/ HOEoeew/ (Tools/Instruments)

© 80 erS 38 - 1No. © 38, Bod - 1 No.
Hdgoren(Equipments) mé&oﬁaéb(Materials)
o 55 Road - 1No. * TS TS - as reqd.
* A2S QoRd - 1 No.
dedo (PROCEDURE)
Q) 808 OB PO 1o H8VVyod
%.9o0. P b DE'S @080 rren | A2S @o2d armren Segagen
(Figure 1) (Figure 2)
. [ 9,
1 RS ésb?a) 1. S°c$.>a58ea5 1. DD.0.D
2. ‘aoﬁg5
3.2065% @O D GO
4. 856 2O
2 B DO 1. oD 20D T30

3. 2O sPo0eS

4. HT 9500

3 ATYD DY D¢ dasoges TS EGRoSg

4 Dod RS BP0 26 286 a&‘awdé
e e (] ()
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e3¢5’ Are3D (Automotive)

ngs :«2&% 1.6.3

258 Are)d d2rde (Mechanic Motor Vehicle) - aedrdo 08050 Q03 égsdea

6

GRS R0aD MY &dIIERM S Saboed (Practice dismantling of diesel engine)

VFTHRIS EPHI0 AN MG BV
s d2S 20255 D&,

ddoren (Requirements)

Jrgren/ Hdgoren/ (Tools/Instruments)

© 80 erS 38 - 1No.
. eJ“SZ7 Bod - 1No.
* 8 - 1No.
Dd8oren(Equipments)

o 22 RoRd TrErDdo - 1No.
LI TEAS) Q:)oﬁ 89 - 1 No.

80a0Sy(Materials)

* T TS - as reqd.
° rowa AP - as reqd.
o 3FVS - as reqd.
QRO ?;o& - as reqd.
* DS IS - as reqd.

dedo (PROCEDURE)

1 &R Hodod (eodd)

2 DB Botdco (906)

3 BAHEE HVDADE (9063)

4 Dy $ILJVN0 AREJS Botod

5 Q06 DED POV AREI§ Bosod (5) (Fig. 1)

Fig 1
4 5
3
12 {
1 14
&
9 L — 2
8 [ o
= o o ©
@ OH .
O O ©
o~ U o O?(
/ /

o )

MVN1642H1

6 dobd 36 (4) BVDV D™ &odod
7 oirdyedes DoSoid AHERE Saod.
8 FIP (2) 200050 2085620 (3) Sefocsod

9 Rrgod vybd @208 (8) Sohotod

90

Fig 2

MVN1642H2

10 2JS5(6)0 Fohossod

11 5»755 B8S(9) Sofosod

12 2200 / 993 ©6(10) S2dapoc:

13 besb—gogé(n)m ADDaod (Fig. 3)

14 D& Do) 820D (12) S1daod

15 2e5 (4) 0005 PR (15) rAV'S 0 SdDasod
16 S&q 856 Sohocsoc (16). (Dgo 2)

17 28068 3°&  R0od 0086 @200 (17) Sofotsod.

18 2p0-07¢(18)% Sofotsod

19 &N D& 8560 Fohodod.

20 egneS(19) od AVHaed




Fig 3

~
=

MVN1642H3

21 2806 & B3P0t eS‘ggoaso AVDY, 200 @& (20)
20 BVDaed

22 2806 & BROVES (Seayd ;:eg):) A0S

23 PB(8 WYE SOAFACD §708 Y WD Fefosed.

24 8B0h 5620 VDAl

25 B8ooh f6 00030 R (22)F0hotsod (Boh (odde
3¢5 Sodod)

26 5708 D Fohowsod.

27 300085 H0H(23) o Svhodod.

28 e300 D05 Aod oS PXHO cifoébg Bood
29 e300085 Hod SBAID ;:}3:65 (24) Sohohod.

30 eso0es 23%))5 & oﬁoaovd.

31 Sbg 3D & S°55)Uéo Sofosod. ( ?553 VP DI
BP0/ Doradd 3¢5 Sabod.)

32 i)‘c85 (21) So8030 55555 3D & (27)D QoS dod
AVDo0E Ao, (DR v DI e/
Do 3¢S Sood.)

33 oS 8360h '3°55:> O Fohotiod. (9553 VP D)
BP0/ Jordd ¢ Sabod.)

34 DS F=00h(25 )20 Fohotod.

35 zro§ @%(28) FeoAodod

w&3r8D : W8 dred d3S (NSQF - 83 2022) - 846 & 1.6.36 91



¢’ 20°3D (Automotive)

D848 p& 1.7.37

258 ared d2rde (Mechanic Motor Vehicle) - @023 2rrren

Dot & D), PGB JB(rotio (8:59°dq0h) (Perform overhauling of cylinder

head)

VETGRD! & WG WY AND BETS D BADALE
o Q08D o0& Dok ED HIDaD o
* 29066 &R A5 RE Sodcso

eddocen (Requirements)

Fren/Hogoren (Tools/Instruments)

méoméslwmw (Materials/Components)

© 8D erd a8 - 1 No. * 8 - 1 No.
. wéb .5*’3‘66 065 - 1 Set. * TS - as reqd.
* &) Bod -1 No. o &S - as reqd.
© D6 D, IYPdd - 1 No each. * R0y A - as reqd.
Hogoren/abogren (Equipments/Machineries) * s esons - as reqd.
* 3, g8 - as reqd.

© 208 280 dad qond - 1 No.
o 28 §95/Q08 :3500053 - 1 No each.

derdo (PROCEDURE)

1 dowb $06:0 BB 0008 Dot EotitrdS Fo W

19

ED0HV0 D DL E0tIot.
2 0955 856 Sohosol.

3 gowd D) 9 AD €§ dadged. S°H® 25 (1)
2 ¢S o0& Dy 6(2)E DO LoHB HES (3)
Q88 oI5 Dok Dy 6 (5) & ard (D0 )Bo%0s.
(fig 1)(Dgo 1)

MVN1743H1

5

4 Q}"’so&é 2D O B3 QoBLD Sohotsod.

5 ‘@”503)95 QOBES Do OF0hH D5 e wrd 605050&.
D5 e I ¢ DI EOT® oIS a%‘b 27y D Botd
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Fo&(5) P gy (Fig 4)

16 W8ocib 3& mrRpes D 82 #8200 S Deyod.
17 290cib 36 D DR PGS A5 D Sfosod.
18 S0k 5"650@5 & 280c6 & D Bogo Bobod.

19 28ocb & & T EE e DA D) cHIT
AP B8 Bood.
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3 86 aogg ) :oifgb & DO DAFoSSorr (335020treS
P20D) 500BS Hood
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BOPDBBLDE TS e O FEb s e EE
OB T 3(55&0@’3))

Q) 2: Docd & Hood BYE H08050 AR 33.0&_’5‘&2' D S (dDA.1)

%
&3

IT’G P D5y 06050 e5°e5. D Swhosod
G e &)

[\
&
&3

DD GO D D HJVS ol G2Y,D§ Badod.
a— a— 2 G e

w
&
&J

;Sobﬁg SFo8doh es"gD DHEL BO%0E.

TN TAL T s

»
&
3

53«3@56%? $§3"o€305‘3 D0 BODEEIS  HDoED
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H6); Bod P BoC.

6 dawd $36 So Jowd 238 2D S Q0TS &oct
Ffotod

7 e 20DY'S B otdohy D Heoew Batod.

8 = 53356%? Sﬁ3“oé305‘3 eS° %;3 D DD 2Ooctd &
Mod FTohod 55527 Bod D bggo&
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Fig 1

MVN1743J1
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11 Do EDE e Dokl 606 B § Badod.
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¢’ 2°3D (Automotive)

3535 :«25 1.7.38

58 ared d2rde (Mechanic Motor Vehicle) - @023 2rrren

SN & 8% o°S¢ §& D 3§ Sajwey (Check valve seat and valve guide)

VETHRD: & ETHRI0 NN G BoLIVE

© TG DE 20a%0 DE AIy§ BE Satwe

+ oS¢ G 38 Satoe

* 0858 F3do8 &g bew DILD 81D Sawvod

- B85 3H 2080%0 D38y S SBAL DbV 38 Jokwe

. 846 a»g 208050 dHEY BBA gLDOd HES

@ddoew (Requirements)

FTren/Hogoren (Tools/Instruments)

. gb gaeS 8¢5
. Dvess LS 635;23 &5

- 1 No.
- 1 No.

Hd8oren/oAd8en (Equipments/Machinaries)

. :356 Bod - 1 No.
© B e§ - 2 Nos.
o 225 Rond - 1 No.

288aDSy/aerren (Materials/Components)

e 8 - 1 No.

* O TO - as reqd.
° &wa AP - as reqd.
. a°e55 Fodoh fgé - as reqd.
. 51’955 @53305 ﬁag) - as reqd.

Jedo (PROCEDURE)

PR 1: TSG DS aRE Hodak TSg FE 38 Saswes

1 S 5 QNG D YOS e & 0B Sobod

2 DS 000 & §Y oSG DS adNG D dgr o
TS &°8 Sangod

3 S) QS & R0y B DBoES & DT
JeB0 D BT T B 3P Saod

Fig 1
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MVN1745H1

4 B DD E DB J -GE ool
5 0955 DD 28¢5 P Foh ook Faod.
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@'bbo&

94

7 o ™ S D000k TS S IBYE HOLH o
260 Sabod

8 F20h sl D &FHD & FTodod) BP0, a"es‘s 25¢5
08030 065 IR ) }’0535 e B8 Bood.

9 DS S 0B TS GE S DO EHE W EIDY

10 @65 ?853 g0 SodHod
11 ¢ 0& &0 o0 Ewdods

12 eS¢ fE 0000 TrOd P O Gy OBy
BAIPEEPEd BV DOB ET°) ) D S0 TS
80d oo & é.'!"dl)o&.

13 3 5265 F& D 2o 3E M00d 2ODE & & eaDHrd
Ao,

14 §& o6 BE(1) D 2o & P Deyod (DA 1)
15 &5 06 &9 (3) 6 06 P 1O TS 08 D g0l

16 65 0& Do (2) 2306 BBl WBYD dod Evdod
(@5 B ©0 SHEFAD).



ey, 2: &g DESD 8D SFob (Fig. 1)

Fig 1 = 1
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MVN1745J1

03[ P &DATND TS HIED 31D Bosvod
(Fig. 1)

S edy (2)8 e &y (1)D werd Sabods
S08a3 Ddocd S a*’éa"’S&o a& (3) (4)
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e 8y (1) (Bey®) WiFaed Teriy edy)
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a°9.5°55>e5° BT &0 o, TS 560 (5) sed0d
Petlolonth) o‘;siaoﬁ 295030.

TS S50 gD B2D ST VD 2EBoS0E

&) 3: 086 QD DeBaDod, GOHRVLD, DIF BB 209 S00a) $JD Savod (Fig. 1 & 2)

1 a3og), Bock DHYES” erE -2y /200HOR (1) Sohosod

oesd 3‘{3.(2)

2 86 B1gR0 Sohotsoc. (3) oo8d 856 eSS (4); yofy
(5) 206080 T°E6 P ol Dy, (Do 1)

Fig 1

Fig 2
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4 Dy g6 b 92008) TTPORL 0o B
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Sy (9)(fig 2) © w208 & B Sabod.
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e3¢5’ 2,83 (Automotive) 836 28 1.7.39
58 ared d2rde (Mechanic Motor Vehicle) - @023 2rrren

&1‘55 d)oh das ToEd esSé ea?ooa;):) &9 Sapco (Check valve spring and rocker
arm assembly)

VIGRD: & LTGRO 20A05HES° DB BaES
* 2306 8268 Dyoh SRV BID Sadbiso
* ergHDE e, DATEW, LSy Ay DBk T0S] RDo &P SoPcko .

@ddoew (Requirements)

J ol owegen (Tool/Instruments) baébcméb/wn"w

© 80 erS 38 - 1 No. e N -1 No.

. a°e55 .oboﬁ Sodb - 1 No. . 9025 302065 - as reqd.
- bobdd - 1 No. © 6 TR - as reqd.
Dogoren/20H0 .« e oy - as reqd.
* i‘°_§°5 &6 - 1 No. e & g?:s@eS e - as reqd.
* e Bod - 1 No.

* owd 570 - 1 No.

derdo (PROCEDURE)

1T 8 BoDHVRD DYoh D Bogo Woodk.
® ~ 6 @305 2 09 0050 BRoh & 3¢ I (T &

2 230f 6536 D Boglo Sabod. Botiol Sar U8 288) Sairbmdd ardedd S5
3 ,oboﬁ(1) D ,oboﬁ BR6 P AT Dothod. (DA 1 )68 DOD ST BEY D Dokl 3\3905 Q AGyod.

03365 (2) m :obof) (1) D orgr0t Hodier oeood

DG D208 (1) o0 HVoSod DL S°E.

Fig 1
7 86 D06 vy o S0k 8D P hoten EBL
y35a o 3D Sasods (fig 2 )

8 oS R0 D Hocdertd D-gr§ BV B K DFOo
& goc.

9 Swb Sboko RDO §d ERE 0 B8 Batod.

10 @65 ?853 8 esoeS b%))o&.

11 ¢ 06 & ore5q D 8D Sapod.

12 300 T°6 @0 08050 e o,k 38 Sabod.

MVN1746H1

Fig 2
4 foboﬁ o 0 erh S (4)p 3¢5 Sool. ad CQDOE
033356 @ O .
5 868 oo (2) D 3omd S0 )oh(1) J S od.
6 —
BE(3) 2)0f 2 '€ D ordocsio. Fom (2) D 606
SE D Tl HE SERIAG C A TRS R ;Sooso)

MVN1746H2
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¢’ 2°3D (Automotive)

D816 2& 1.7.40

258 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

290ssb & 02009, 2IP’S VX 30H Dhod TPS] BDE aHTDY & DEETED Saoe
(Refit the cylinder head assembly, manifolds and adjust valve tappet clearance)

VIGRD: & LTGRO 20A05HES° DG BaESd

* TS e HAEBocswo 8K Dot rE B BBA DAooe

. a*és €565 a3 D Hheren Sakoed
Al A )

eddo*ew (Requirements)

&ééola"o:oa'zgw (Tool/Instruments)

. Qf:) eaeS 8¢5 - 1 No.
* &r§) Bod - 1 No.
¢ RN 6 DS - 1 Set.
o »Hob s - 1 No.

Hdgoren/Nd8en (Equipments/Machinaries)
© 2002Bocb GBS R0d - 1 No.

:‘uéaoﬁ:ébla,rmw (Materials/Components)

28octd & RS - 1 No.
éobbes 856 rw?obes - 1 No.
SIS 5§ - as reqd.
wns‘eg e - 1 No each
RS - as reqd.

dedo (PROCEDURE)

&) 1: @doDoh

1 rSg ) 30 DY

2 oSG eSg 06 & 38 Bapod

3 TS Ty D od ¢S o° (R D PHoder DA'G
wadodk.

4 29ocd & P TS Dyofh TeRd D DAosod
5 D"ess 2)oh D F ?oboﬂﬁo&.

6 D"ess 2)oh BB D doh Zaée\a)o&.

7 0SS & &S 93905 D T 0

8 =0by D SO T D) $obd DY TS "’3;063
(6)3:0 6 p2b D Dekdod. g (9) & vy am
a°e55 ?.85)(11) o) §°§)> S°e.)63(8) a°e55 S o3
"‘Sgoﬁ B88IE(10) er§ dder  Badod. sveosb Boc
B0 e 2es(S” er eodlxyer Sabod(fig 1).

9 o 9L 3D SaDod (&oe. Ho. 45)

10 &008erdy Bogo DD TE TrRYES DEYC

Fig 1

MVN1747H1

083 TerD” P o od.

2006 & {8& O EME Vo DOocd *E D
1)%3)0&

12 @) 2octd & as‘gg /N e PGS DIDoDD

63°525 £ 88 505)0&(63"56 God %33033"6065“@-}’0555
:D'%é.)nges SoBasw fig 3 O &)

13 &r6), Bod 206 2 &S° 200030 4-290¢b © Q02D 2ot

GN6 3 5° T R0ESRIGEO0

14 29066 & & 25 S8k AFQ W'Y V> T

o8 DAoB0A.

Fig 2

TORQUEWRENCH
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P ¢ 9 9

® ©®© © o o

TIGHTENING CYLINDER HEAD

MVN1747H3
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15 86 &b D @) &S DIy D HEy Badods

16 86 b >y (2) ° DR) Fb > G e (4)
O 5 BRS(3)FY F6 D96(12),206(5) O
SDyocsod -

Q) 2: TeSQ D35 §aHTDY D DdYeren (.Dc;.fg) Sokoe
1 226 oIS Hhoeed
2 IR IS DHhoeed

3 508 R D D563 & Gy IS TDC 1/6 S 1/4
2r8), D DS T0h Fowotrd & goBITD. S
280ci6 D Sopd P& &° Hoder Srd.

4 BN IG[oh Wy D od wpEHs & €D,

e > NS e
(H61)

Fig 1

OVERHEAD VALVE

MVN1747J1

5 0ofi y0)6 & o8 3¢5 D Heoen DN0G.

6 e RO oAk Fg6 dH(4) © 20685 AGIoDD oo
fo Db 35(1) D Si)bozf)od.

7 Dg%})oﬁ 20;(5 ) D c“oo“bgb5 (2)3@&5 IR 5H0b 85 D
A0EE DLOEL EEID.

8 Db BE Fodo B QO 0T SEIRVBOV) DN
e:R0h WYy D 3¢5 Socio et

9 DA TE D Gdyod. @0 &ree Eodo E & wdo
seP05e DGO,

10 2 E06 & dGioh Wy D AR DENDH Bofi YD) 6
S8 5 D B Sosod.

11 erdoh & 2360651‘9@36@) Qc%ioaoﬁ 2oy BT
WP OS

12 H06 68 85 D 6D & saxpar G, o8 sw 35

g
B 2B TE D ool

13 2006 386 5760 WADD TS L TWS Doerodd
Sopd T8 & TDC 8 S8y 2 ROy D 8¢5 Sy
By Sa0HY D DG Bowod.
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Doctd & p DAY 86 T ATE  rsS w
(4),2¢0(13)/65°S a0 B8 SHDED DA T°& e Do
0% DTS &S 2 (10) Hew Dvew ool

DADD TS VR IED B §obd BeneS &S° B
D30T 90800

No.4 29068S°D ADTE oS Lrde 3BDDYE,
No.1 29ocd aDSE oedg e Jrdabved
Goto8 -GS¢ $oLBHYVR $ID  BHOYW
DHoDEDE IS & HDSE SDBFHDEOS08.
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N0.83 815Dy No.T oee¢ J Dgveren dasoc..
N0.7 839 No.2 7S¢ Q 0gerren Bt
No.6 dgercida)yed No.3 ordg &0 dgberen Bosod.
No.5 Qs No.4 oedg &0 dgberen Bosod.
No.4 dgercds)yed No.5 ordg &0 dgberen Sosod.
N0.3 B N0.6 &7Sg &0 DEoeren Bood.
NO.2 DN D0.7 eS¢ D DEeren BosoCe.
NO.1 DZeEIEDNE 0.8 eS¢ D Dderen Bosoc..

8,06 & g ] P FaHBDY wheren o
8,06 & S0 BoRdE T, VT BP0 Basod
300 EBOS P BV VO Botod. (Do 2)

Swocard: o886 BSad &oisd JgrBouEoldesd
[~ svoamfg Sooren. R0 9‘6‘) TS DdYerend
€9:0080e°9.-

16

17

856 26 S50 2 59AD 056 & ] Sy 008y
DGR Bosowd §0b rERE P PDY D e (62¢5)
Wodod

Q02 D Q"Q XD p&S 5@35, &S° Hocsod €3304¢5 B30 B
3. #80 Hok3 «Dgfg BV HBIAR.

Fig 2

FEELER GAUGE

OVERHEAD CAMSHAFT AND VALVE

MVN1747J2
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¢’ 2°3D (Automotive)

D846 pE 1.7.41

258 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

DY Sodatw EJ§ JD & ®08)D HdSaweo(Overhaul the piston and connecting rod

assembly)

VIGRD: & LTGRO 20A05HES° DG BaESd
* 2HD B0k $I§ I T°& WD SdDaved

. éomaﬁa 08050 RBG Jrordve o ‘{0655 &5.?«‘6.)5&.‘)253 &HArAotod

®

. ‘b‘(g e)cooa:) DEBoSA.

ddoren (Requirements)
&déola‘o»cs"sw (Tool/Instruments)

© B80S 38 - 1 No.
o B 6 0 - 1 Set.
* &) Bod - 1 Set.
. i)‘{g.% 8oh «DS"DDOQB - 1 Set.
* G - 1 Set.
o oo - 1 Set.
* &5 DOV WY - 1 No.
* B0h (D §36 - 1 No.
* ©odds {oézgfa Had - 1 No.
¢ 206 BE - 1 No.
° Bod DO - 1 No.

Hdgoren(Equipments)

* dowd Koaddd - 1 No.

o S @oad - 1 No.

© o862 - 1 No.
B8aDeSy (Materials)

o {owe) AP - as reqd.
o 882D - as reqd.
* 0 6 - as reqd.
. wseS e300085 - as reqd.
o D6 ¢S - as reqd.
. 3378.5 80A - as reqd.

dedo (PROCEDURE)

—_

Q0B ErSTotS D HDHoRE ( QOJJS BO300&)
Q0B €300 BVDH 30085 DO FONoHIE.
2906 & HDOE

HowWoN
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=6 & dhowod

Sbgoﬁ ool S0 8606 EH D BHO%SE
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(9]

6 RS 200k E3Zoh T°& @00 D P Fodgod
7 sPoS 3%:% 26)S5 D Serciod

8 2R 00 E3Z0h To& 900 D BBockd & P arcio
008 220HBS dodod

9 RS @208 D S6), Bod P DYl

10 23:35 abé B00c VESD .3*")'03 80h D é*cho Bof A
& &Hadod

11 DRSS DS D osbé 200 D ‘:‘3‘5 o0& D ‘:‘3‘5 od ébéoﬁ
ool D DDA

8

12 220 2008 RS Bofiy D Aol
13 DR &, Q) G900 FFSy ook @rO © &Aook

14 00 2 el &od: ¢§(2008) AT'2S D Bdadoed
15 2RO FG w0 005w E3Z0h To& F'Sy D §9 Bapod.

16 ED S0Nodd RS ,E°G /00Dy o0 DED
o 8 3
E3D dodod

17 DR 020 ermro 80N &DATRoIL DO
BP0§HS S° DTy & POy Srctod.

(RS ES0 B00hy 0HD DRS DO © BFPS HOAK
rogoh §6% g Swfod )

18 €3%0f °°& 50&6 ao&(z:’)a; §3) & DR D DAosods
19 29 3 YD 00h © GO D 90 &fe Brdo & bEd.

20 RS 200050 §3Z0h T°& 0D D Bofh LoRd Mol
3P0 0B HBNDCLH Dol

21 5708 .ﬂ"o a’,dies(?oé D) P D
SJ"dJ!)ﬁU" 5%)30&

PDND w0 Lo
e © (o]

22 860h 82 (Doexd ar8); Ps°Go) ©B L) Dhood

23 €306 To& 5°5. D DAosod (2 Baberdogw)
) 5N &
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24 505 1O P €336 TE PE 00Dy D BE B WAD 27 oW oD D a6 & Dhotsod

JR0§0S &5° BODD Desore PDORFCE
25 20octd & J EG NS & DAosod

26 86 b @00 DD By D VOBoDE (G
Bdaod)

28 5008 PR ANFS B0k
29 DFPCRD BADLED 300G D DFD TIS & HBA Dodod

30 EowS 308 e R (DAD)) DG B2S esoeS D
QoDok.

Draw chart

REMOVE
PISTONAND
CONNRCD
ASSEMBLY

LY

DISASSEMBLE
PISTONAND
CONN.ROD
ASSEMBLIES

Inspect piston and connected rod assem-
bly

(Refer to each comrponent for full inspec-
tion) /D

A ——

|

|

|

DAMAGED

| DAMAGED NO DASED & NO DAMAGED
|

|

|

|

PISTOM —= ROD | I ¥ CYLINDER

COMPONENTS COMPONENTS SLEEVE

REPLACE REPLACE REPLACE

W

ASSEMEBLE
PISTONAND
CONN.ROD
ASSEMBLY

INSTALL

CONN. ROD = Connecting ROD
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e3¢5’ 2835 (Automotive) 86 & 1.7.42
58 are)d d2rded (Mechanic Motor Vehicle) - @023 2rmeen

Q08 &r§ Hod 2.)(855 S0dain sag WD ook es?ooe;):) Sofoe) (Remove piston and
connecting rod assembly from the engine block)

VEGRD: & LTGRO A0A0DS® Do BoBrsd
* Q0B o) 0V Hod D FVHoHL
* Q02D Hod) oNS HDod D Fuhoty
. 3)«‘85 d00d €3g0h T°& D Fofocob.

eddo*en (Requirements)

.3‘45:‘60/:)‘0.1)5‘52» (Tool/Instruments) baéacméblarmw (Materials/Components)

© 800 ard &6 - 1 No. e 8 - 1 No.

© Sy 06 0 - 1 Set. * 500 T8 - as reqd.
o 506 BS - 1 No. o 3BHS - as reqd.
* T S - 1 No. © Ry D - as reqd.
Hdgorew/aogren (Equipments/Machineries) ¢ w535 oS - as reqd.
© 208 2Bocb dad Road - 1 No.

deedo (PROCEDURE)
Q) 1: oS 20D J Sofoder (DA 1)
1 02 806 Do dg); GO A D S Jokoc 5 e500065 00D Gowd DE D DAosod

2 8D %00 ot DK 6 €008 oD EFotdoh &°S e wrd Bokod

3 Gond 26 O Suhfod) Vod A0k oS Rrem Lxaieds 7 500 0D aFotdoh 5°S en 0y Shawod
e

bi\s)bv" S0
8 e200085 D0 D Fvhod) abéb Bod D ?o%s)o&

4 ADD o0 e oS TeAEEIS o2 D Fos
Bood
Fig 1 10 B2),¢5 Hoh 70335 Q 300 daod

9 Ko od ﬁ’.obés D &HaBed

/ OIL PAN 11 %05 D &88H5 & 0o B0t

12 gowod 0f & HHOHVond ¢ (2w008d) D Bogo
IR ToubleTes

MVN1749H1

13 300085 0 &S° DO T DOADD TR Hot3 DAS 60

Bood.
er.i)b 2: Q02D Aok oS HDod J Swhod.(fig 1&2)
1 e500085 00D &Fooh L& Hocsod 6 €000 Hod FrTren DEAD §0 Basod(fig 2)
2 @0nS 20D BFoBoh e FONoLL 30D LrSy D 7 DEAVD e 33 B0, dPT FE oS D0y
docofol. Basod.
3 e500085 90D ST ooh LKL L (Hewen) Bood 8 30H ) e HER & Dhodod
4 goamé & $d2 3000685 00D D Ao 9 D @RPYe Wwrsdod wond Dod pab 6y 33

5§06 200030 $IS E6H oS 00D J & S° Dgod Sotbocs

101



Fig 1

MVN1749J1

&R, 3: DRD D 830f T°& R0 Mod Dedatow

1 230008 %00 D Fwhosod.

MVN1749X1

2 oS Dod Mok oS PD OV JEAD eand
Qodd D sree Sohosot.

3 e3008 D0H J BHoBE
4 202 gr§ D Howdols
5 ) 2Docb 0 IE\ED 05 D 38 B §9 Sotod

6 o8 FH (4) D Ta0S (1) D D. &. H SO SB e
@‘&JQO&

7 838oh TE (2) g ' Mook B (9) 0
DDA

Fig 2

MVN1749J2

MVN1749X2

8 $3oh Ty (2) ED o HgE & £8 85 (6)ow
83606 2¢54(10) & 0% 8380 T°& &0l BHo%0d

9 o5 FH(4) D TRAd (1) D 8. &. D I dSyer
8,830 T°& (2) D BE), 20, (3)E Egolt.

10 Sbgoﬁ oc& 80 D HoA ef)ﬁo:f)ea:g)bcb mismatch
OD(EOT" PoErIS SD P HG DoBedd Doedyoh
Doerd TPRLE HHT

11 D Sodado éod £380H ?025'3 Q 55%05 oo 08030 80
(6) ©5° & cg*’éam)éé DYoc. 8380h T°E P ED D
Dhocsods (fig 1)

12 00) DS e FON0SIL Voeoded DY 8¢5 (6e)
Saod (fig 2)

13 8380f T°& L0BaKD DYS e §9 Bakods

102 W80 : W8 dred 23S (NSQF - 8 2022) - 2846 & 1.7.42



¢’ 2°3D (Automotive)

D816 28 1.7.43

258 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

D06 A8 & grd & DRYD 8ok PE oTDY D Fever oI PEWLE & 1D
av,sb":)‘)’ Sencoe (Check piston ring side clearance in groove by feeler gauge and

measure the piston diameter by micrometer)

VIGRD:S: 92RO B0A05HES’ Dy SasKesd

. 33'{35 8of en Hdokw i)igi': DO v 33‘:85 o ooy

. 53%05 ocr& o i)égfo D FohothHed

. 33‘{35 8oh 5033653 D 3§ Sodoe :):85 E()bg S080iL § © WEHHEV 3§ Soke).

ddTcen (Requirements)

3‘(}5360/5‘0.1)(:5‘503 (Tool/Instruments)

baéaoméblwn‘w (Materials/Components)

. gb eeS 3¢5 - 1 No. R NSRSIS - as reqd.
. Db Ad -1 No. o &FDS - as reqd.
© 220508 E S - 1 No. * RS doren - as reqd.
derdo (PROCEDURE)
1 266(DA 1) &° S Do DY 8oh dsey066 & _
® N) Fig 2

RS 80h (5) D AHood

Fig 1

@3, MVN1750H1

2 ‘23735 ;“’.35(10)031)Szy DO (9) D YD Howd
ADoK

3 %5 55 (10) 2 &5 (11) M6ake wd (12) © wiraiso
& Sohokod. ) VRS 0L BBIS DS
(056 2)

4 RS 00l €30h To& D AHaod

5 2R0,2R0 O,2YD 0ofi D ew,300S oft TSy D
$S dapgod 16 2

6 RO 0ok (S © ol °6yS AR e Sbatod

7 RS Goh e @003 €30k TE e SBRD & Bgo
B03008

— - —

&

7

MVN1750H2

8 33‘;85 {obg HBAs £ D §°eén§°meo,;>mgo 0do3w

(1008280 DA £)os3 3D BSaBod

9 2R S DYD DD VD GO e ERE $IP Botod

Fig 3

MVN1750H3

10 299 ¢rd &' DY 00h P& o8y (A)(Fig 3) D

5506 A8 & 39D So%od
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11 ‘237‘35 g0 (265 3)easdrdcded DA «g*’a*’e) 5¢ 3D
B03008

12 580 B0 S en DB wrob MG 3JP
X038

13 DR TgR0 &0 DD ooty D8 Fudod (DA 4)

Fig 4

ACROSS THRUST FACES OF SKIRT

OUTSIDE MICROMETER

MEASURE THE PISTON

MVN1750H4

104 oS AraD : w5 Arwd dIr3S (NSQF - 83D 2022) - 845 & 1.7.43




¢’ A°e3D (Automotive)

d8y8 08 1.7.44

25°E dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

‘3.)(335 PebloTorbb) Qés 81)(55 2)285 80h do& n"'sfa éoﬁoaﬁb, 5°0800 datvy M.R 3.)605 EebloTorbb)
83806 B0y §oBIN Swdod (Measure the piston ring end gap clearance between

piston and liner,clearance between crankpin & C.R big and bearing)

os:zgm'éa (R0 J00N0HES” D Botrfd

* YD Bofi §8 4D Sewwdoe

DD 208050 Vot TSy Ducsy §o03Dy Sewcioe

* 5708 DD 80t DA Jo& B8oh © sy oIy Fevcioe.

o (Requirements)

bééo/avo.»ngw (Tool/Instruments)

. Qb eareS 3¢5 - 1 No.
¢ HobAS - 1 No.
. eréb Bod - 1 No.
Hogoren/oogren (Equipments/Machineries)

© 209 2ocb &ad Road -1 No.
© D) Bod - 1 No.

@ébobéblwmw (Materials/Components)

* S TS - 1 No.

* ey D - as reqd.
. 3)785 80h - as reqd.
* DA Jo& e360H - as reqd.

Do (PROCEDURE)

Q) 1: DYD 8ok £ 4D Seocoes (Fig 1)

1 2Qahe 56 & 29ocb £5°6 D Bogio Baod

2 DoERY DRSO B0 D Fendotrsd 3ogo Saod
3 28ocb &5°6 & HHS Boh D Syocsods

4 280cb 5°6 ° ng%&a TS S° DR Bof D
Dg"@omg’o&(?o@odé S’ 80 VO Boh e S 2)}8.5
e S Aol

5 HbaE & DR Boh €8 85 D Fodod

6 Db B& BD 8o S BrwLD WED ArS &
BeDLEH TIE Oy ool

PR, 2: DYPD 208050 TE © Hes5 §oTDY D Fencioe
1 :35 2 00S B0 &R D 3D & Bogo Bobod
SISSIRN

2 Sopn& ™o HBasn IoHS TE & Bogo

53030“&)
3 280ctb €5°6 D A 528 & Bogio Baod
4 20 J(00h e FHot)0Dockb 6576/ THE &S°8 Syotsod

Fig 1

MVN1751H1

5 DR AGOLD DO Fod arfo ook JN6 © B
$aBAN D o0b A& & Sodod

6 Db A% D 6doh S JD WED  BrRHS &
BeLHED IS S“% Ao
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&rQ): 3 5708 DD H0B0Kw EJZ0h T°& DA ok BB © Lucsy oDy J Sewcioe

1

2

106

5708 2D H0003L DA Jo& E80hH VL BV Wood

8380h T°& 00k DA ok 8D ©e5° 2¢5 85606 L
2935\)(5‘)0&

508 DO 800H & TS &od Deleny wore Be2oh é"fgé
bgo&(e.eowé s:)*’li)g_ HOS0300R)

83806 T°& $0b 8D D 'aocg"es B D 0 §ots BIDD
Desore S Dhosod

@) 8D e 33E Dhocsod

QBIoDD €rf); P50 L Dhood

) $J3%0h T Dok Sy D eB Dorr DAocsod
DADD €rE), D Ho6w SID Badod

5 DA ok 8380H d FoRod DeEGd Fd0 O T8 B2oh

200030 2)S(3008Sy ) Sodod. 003Dy VLA
QoDIGD §Y Jordes P& B00H D &DAATAD 6L
To8 DO 200030 $3Zoh T°E DB Jo& B00h ©BOG
30005y D Swdod

§O Jorde & B00hH D &HOBIAoD BTG Eree
300Dy DO 5°8 T’ 5708 DO D LEURISER
600& 3 0 .25mm S&) 5 2& B00f Tciod

003 Rlnls) D RBE P08 DO B3 Sbéoﬁ or& 8380A
L 90000

BaNS Sogre PI MG FIS GED GowdG

e Ar8D 1 IE Arwd LSS (NSQF - 82D 2022) - 846 & 1.7.44



¢’ 2°3D (Automotive)
258 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

D8y pE 1.7.45

Bo& Hdatn e35§3 §o ébg 35 oréd 999D Soswe (Check the connecting rod for
bend and twist)

VIGRD: & LTGRO 20A05HES° DG BaESd
* €38 3% 0°& Bo& 208akL BIRD $IP Saow
* DHD B0k E3Foh ToED DB,

eddoren (Requirements)

&ééolavo.nw‘,sw (Tool/Instruments)

. gb eare5 3¢5 - 1 No.

* &) Tod, Bohh IENIocid - 1 No each.
A, é% Hod - 1 No each.
¢ b BE, 2OYD a6 Botrs) &S - 1 No each.
* 83g0h ool 0P 6 - 1 No each.

H8goren/oogren (Equipments/Machineries)

© 208 2Bocb dad @ond - 1 No.
méboﬁaéblwmw (Materials/Components)

* 8 - 1 No.

* S0 T - as reqd.
o 3BRHY, Ry AP, S oS - as reqd.

Do (PROCEDURE)

1

§3%0h ToE @00 D HE) Bod P DY RS D E3Foh
o°& H00d B

DD DHD 060k ERFoh T°E V> Bl Batod

83%0h TG avées Do& 20N 860H G B0
Acsen (scoring) HAEDD 3P Bood

83800 T°& 0TI ot5 D Doz ook D FEL SXE)
B03008

dgofoé D 706353 2 mraR0d(any injury) 3§ Basod
8330h To& 2962)20}095 DE6(1) 2 8380H To& D DA
() o a— (3] (53]

6%0&)5 DO D 5"&6 Dok 5°6 &° Oéboéo&

Fig 1

CONNECTING ROD ALIGNMENT FIXTURE

MVN1752H1

?02555 & (2) 5 BEA0R DS ?0656 28306 D B8 Bobod.
83306 O°& HoR) T AR 0D AGOHS DS 5°6 &5°
5“)656 ™ SJ"&G()C&S@%OS o Ho) To B 9005’
:mé‘)oé.)o&

DR 4D & 28 DOD D I oS0 (Fig 2)

Fig 2

SOLID PART OF
CIRCLIP UP

CIRCLIP FULLY
SEATED IN
ITS GROOVE

INSTALL CIRCLIP

MVN1752H2

10 8380 0°& aoées Dok €5°6 SBa3w DR Boog), HGODD

95 5% 00 ©9S Sawod

11 SE & (AP DO D 22O 1D 89)0 S°8 Se30d.
® 2 e e

SN 8380k To& 2D FPC 9NDK0T DTS
FYS Do& 82 0 T B Poeed. LY DO D (S
5’8 &) 0ts0s. D) DR e LoD EJ%0h TE e
RN 0TP Qébodﬁo&(fig 3)

12 299 80 D Boh 5y 066 & HDENDD DD o
e N) & e ¥

&' D) ocod Boh DI P PO D BNGoBLEHG P
Doder dEer IFooEd. @) Boh W RS &°8
Oébowﬁ) (Fig 3)
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13 0) €3%0h ToEL O SYDNS® D oK Fig 3

AMD 3808 0SORD &otIot B0 TP HOA SN0
E0 WBO §00S" &ood.
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ST ArSD 1 °IE drerd 4S5 (NSQF - 83 2022) - 846 2& 1.7.45




3¢5’ D83 (Automotive) 836 & 1.7.46
5°A8 dred D34S (Mechanic Motor Vehicle) - @02Q 2erren

sro§ I, P88G0& (Overhaul the crankshaft)
VETGRVIS eTHRI0 JNNOIDES® G BoLEVE

* 28D draogdS a0

* 5708 D AE) §o0TDY D BID Sokwe .

S oren (Requirements)

bvéx)o/avo»avzgw (Tool/Instruments) Hogoren/oogren (Equipments/Machineries)
© 80 Sy 36 - 1 No. © 58 Bod - 1 No.
* Q0B JrR0gDS RS0 - 1 No. ° 0¥ DDocd RS - 1 No.
* ‘5"% 06 - é"‘f’gé - 1 No. mébaﬁaéb/wmw (Materials/Components)
. ;gwé - 1 No. . “1 No.
) ;:;’6 o -1 No. * A0S 6 - as reqd.
@ '85 a2 - 1No. * Ry A - as reqd.
° eJ"SG God - 1 No.
. wlges eso0es - as reqd.
cae ae - 1 No. * & &380h - as reqd.
¢ SO0 TS - 1 No.

derdo (PROCEDURE)
1 5606 SOAoH0AES eS°ge§ (10) (Figure 1)

Fig 2

Fig 1

MVN1753H2

Fig 3

MVN1753H1

2 8360f 85 L1 AVODE(8).

#2008 g0 Y H80f oDy Frod Bavadd
Dopgod hHfosegron. PBAD G P &od
£580A &1 Sohotod.

3 Zof I,y B00h EDy(9)woakn S'abd @Y &B0oh (7)
O FodAoNdod

MVN1753H3

4 83600 8D 0A(9)d00d 8360A 20e5(6)D Fehood

(25 2) 8 e n°506 D et Bugo Wodod
5 o a"ga) D ohosod (5)(Fig 3). 9 Seed D ¥RVVBD DB § E360H ZJQSD  docwoEod
6 D g«g 83800 O oot (4).(Fig 4) 10 §¢& &60h 3363 D 300065 T°D 5°08 8D S°8 Qébo& 5°08

7 2 B00h 1Sy (3) D 506 8% Bood Slawod g 80of 85y '8 23 0080l

109



Fig 4

MVN1753H4

SBo:p W8a $o&s gl AP B8oh Sy

CHRITW oy

11 25006 $5°Co B00h 8Dy D I 0D 12-p& @Saég D
Dhocsol (Fig 5) -

Fig 5

MVN1753H5

aT)Jad I8

55 N.m(41 Ib-ft+90 &89

B60h e6),

DBND EoDdE PE doedd .1(fig 2)
12 5708 g 800h Tgo (E) O caes 6& 00 vdos»
AEYBRS wFawo & Evdod(Fig 6).

13 3 2w’ (A, B 208050 C) 8D B Hvdasw C
© VOB D Jed 5&)‘& é&b&‘) 0003w B Hodosn C
© DTPI0 Jewd @ Jend SSOY Qs;bb,fb a3oog); Dewsd
e Dewd(Ffig 7).

14 zro§ 3*’533 £380f 2:6) &S 50 X Sdod (F)(Fig 8)

S35:0 200050 D e FIDIL b 0.010
mm $3°) Q) &okoeddd (Fig 9)

15 570§ Iy B0oh (G) g BaobeS ooy &
Sodod.

gok0oDy ‘@’ 0.027-0.051 Do.2o

(&rs3683) DS Dewsd ‘E’ = 57.700 mm

E9DD Jewsd ‘F' = 57.659 mm

MVN1753H6

Fig 7

N

MVN1753H7

Fig 8

MVN1753H8

$a0Ry ‘G’ = 0.041 mm
16 5708 .ﬁ"% 800h 8D D EwNotsot.

17 &3 8006 &6)&S dceny (H) D EID 235 8 B00hy
& 20300& (fig 10)

MVN1753H9

SBD: @Y B0ohH W) Both PR w8 Motso SAAD &
T & e.‘)éodbo& IhToublote

ey

110 S Ar85 : 508 Arewd 33S (NSQF - 829 2022) - 2846 R 1.7.46



MVN1753HA

Fig 12

MVN1753HC

18 » gf:g 8300H(4) & esaS TrPD o o ew TPos
2)853(6.3"830) DIDILH odier sPos 8D S'8 Qéborbo&
(A 11)

Fig 11

MVN1753HB

MVN1753HD

Fig 14

19 $0& gg 8380A(7 ) & e20006 Trd oS rod e geos
D5(03rE) POL Podier grob Y B00h 8O &3
Déboeﬁoé(i_aﬁ 12)

SBz0: 08J0h hy & comrd Tedd SAyew
(e°€90).

$208: (OQo™ oll. essgge) ey (L) 63.8mm Eoes
os:b:o, T 36 dobod: (Fig. 13).

20 8% sPo$ &’%3&) Q080 oSS FD P &osod
§°o§zjfo.
21 drg) ot Pseo o8 > 3606 8Dy D A 00 e5°5. D
& &)
DAoIod

Q) Fad I48%

55 N'm (41 Ib-ft) + 90°

B8k e3°5b

Doeb .1 8D ol FYS WBood

22 g8 rQ D 308 By B P AEOOBE FE
238 BoBod. 5208 a»gg D DIVEL BVoBL ESDTAS
D WY oA P wé/{qzz/, D &OBrAo3S
(Fig 14)

MVN1753HE

23 E0d wof > #00h wEDowol §oBDy TorgR
308Dy coeS & b0k o & FFeb (Fig. 15).

0.100 - 0.245 .2

205005y

S8 @Y §o0Dy A D VO JrRogS &
Sewagso&

335: B8R 800H B Boch PIYR 2.8 Pocso EHARD
8 T°A o AGyoc

SB5:30000y Faredso dDNOGS To§ I 00H
QIPEYODHS D G TR D0y G Bobod.

Fig 15

MVN1753HF

w3r8D : W8 dred d3S (NSQF - 83 2022) - 846 & 1.7.46 111



24 88 83306 To& 800k DSy D €3Z0h TE S°8 oK
8380H T°& 800h DSy D 8380h TE S°8 Lwdasw 12-
REE PO 5°G e (1) v DAocsod:.

2_FFAD Sedco

S%a)c?. e:i"5zI 55 N'm (26 Ib-ft) + 90°

MVN1753HG

25 83306 o°& £60h Sel)) ‘31’5‘3”‘3‘), Sed0é.(Figure 16)
26 o°& £360H ae,d‘le.? g0 (k) Sbg SHod.

53008: B OB Srctodgros Y H80h 26) S
TgR0DBE” BIR0gHES.

27 83306 TE E360h SEaDS a8y (L)D Swdod.
(&iroe) §ODD Jewsd ‘E’ = 47.700 o
EODD Dewsd F' = 47.653 o
gom&%') ‘G’ = 0.047 mm

Baabe §a00Sy L' 0.026 - 0.068 mm

S6: 380hH TE B0oh TAaHS GBIy D B
0SS & Ty Sorciod

SBD:30H00y Jewd e Jewsd OGS,
$3306 T& B0k DSy D Brxy 3D €330 TE ook
B30S 3aHdDy D AT Sabod.

28 8§ B T8 800h 8D D Fofodod:.
29 b§5m rasgves Bood.

(B20DE: aDHES &S 05rEyd de €008 ST S0l T
D806 e DG 6570 2 Fosws® FRE ddew.
(Fig 17)

30 g7of kRO 308 ol BOSL WO &o8 SE 39D
BA0E FaTT ADASVB.

Fig 17

MVN1753HH

112 B Ar8D 1 IE Irwd LSS (NSQF - 82D 2022) - 846 & 1.7.46



3¢5’ 2,e3 (Automotive) 836 08 1.7.47
58 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

g8 Y BIDD, oS 8BHE i Y &vOSTrVI 9P Sasoe (Remove the
crankshaft and check oil retainer and thrust surfaces)

VETGRVIS eTHRI0 JNNOIDES® G BoLEVE

° &oDdd 5:33 08 Q:boﬁ 360 HBDatoe

* Q02D Hod ;32)686.) AvDanod

* Q02D Mok §°o§ a‘gg ©20D) HDBoswe.

* 508 D ), NS BBHEM S Sakow

S oren (Requirements)

JBTren/H8goeen (Tool/Instruments) 288a0Sy/mren (Materials/Components)
© 8D erd 8 - 1 No. * 8 - 1 No.
* &) Bod -1 No. * S0 6 - as reqd.
© DT, 3 Dod - 1 No. © 38D - as reqd.
Hogoren/oDogren (Equipments/Machineries) ¢ Ry D - as reqd.
* e esand - as reqd.
© 208 2Bocb dad Roed - 1 No.
derdo (PROCEDURE)
&R, 1: BDooh B8 B8ak E08 WY J Sehower
1 @020 D @3’3 Booh é)"éb en(1)00a30 B0k
Fig 2 _

ooedd(2) oo SUbbmsi) (Do 1)

Fig 1

A

o

8 b oo & Eovd Y (11) O Sohowod.
5 0t30f Ao Gosr) S 8 HEBBSorr DDy Bk
€56 (11) D Fofood.

MVN1754H2

MVN1754H1

2 Faword(2) ciwg) FT) Boh  £36(3) .
eS0T 35"52; Sosood 9 B (12) 00050 esoes D5 (17) o SHDaod

(Fig 3)
10 B0oh 16 g SFotdoh €578 &0 Ddyod

(0%

3 P DS 00h G5 2000k 5708 8D © Doy BE), AL
28 p DS AoriHor WBosod

4 o8 3P ph B6(4) D bowod ro?

5 zro§ a"o:g ?Q)%)(G) 2 DWE(5) D DHotdod. &?853 29(7)
D grof XY H60S° s )Eo0T S0l

6 6y F(9) D Y(6) & varostor Hoder WYE
23'53 (8)0 osod.(Fig 2)

7 08(6) 08 AP(10) K¢ LALBS HByod JOL
DAoS

MVN1754H3

-
-
w



11 6 (13) & 3 Iy BAooh B6(14) 2 Deyod. Fig6

12 6 &2(13) D B8ooh B6(14) & LAToBBore Dotier
206 &°G(15 ) D Dosoc(fig 4)

13 80oh B6(14) 0 I Kool LIOBS HBYHEL Dotrd
e5°5(15) D Docsoc(fig 5)

Fig 4

MVN1754H6

17 2206 205 e5°¢ (1) D 2306 (2)0 BHS SADCE® Dyod
& NG IS} 0

18 38 00d BS(3) D D>y Sdawod

MVN1754H4

19 800h B0 BYI6 (1) D Dy DD BIVE sTotr§ ok
8206 D Sohod BO(2) J B Mol Bdadod(fig 6)

Fig5
2 20 B 8RI06 1T otdof €578 w0 wrd Sadodi(1).(fig 7)
% 21 &5°G D Sdawods
14 HESD 4D d1DoDod. 22 306 D &ood
15 86/ )86 0d 33/8 0 SdBowod. 23 8326 HE D Sdoed
16 830 €A BD/BG D S_Dawod. 24 50 TY 86 ol B (2) woDés Soboc:

Q) 2: DS D Sbavod

1 P DS 20050 §708 P © Hc§ B, BwE), D Y o
DS QS D DHAFAD A P DS  er§ B2 DS
BB SobHod - -

Fig 1

2 o8 DSy (3)/er306 26 020D D5 SFooh aS‘gg en(4)
d0oc 0§ Wododi(fig 1)

39 9 D0 «.5‘78-005 ?Ssgg e Dbbo& B0,

4 3 DS 20030 RS DRE P erd For FRS ge(6)
3 HBrAed R DS D Ddnod (fig 2)

MVN1754J1

5 S D Fonod adNES Be0eS D Déod

114 e Ir8D 1 IE Irwd LSS (NSQF - 82D 2022) - 846 & 1.7.47



Fig 2

MVN1754J2

erQ) 3 : gob a*'fg W), Fohol)

1 202080 sodocent B QoD DS eodod BE) 6 B BH§ vOfahoS o8 FH (4)D Igod/ 9B
g8y, DB DEEBco oo T8 (5)D ko oAk

2 oS 8360h ?55)3 (2)8 %0220600) ool goébfb & Govscio SID §°°&' (Dgo 2)

(3). 7 8060h sgHoR0 T8 {8&7“0955 &otiod B eSegw.

3 2o B00h So5DdY ) eS°Gen/deTod Dy (2). Fig 2
4 §°§3§ o0t5E oD £60A S50y (2) Sgyod.

5 £00h DSE Frew B00H SOy (2)D Dol VAP,
EDSy dorrorr SRSl wE BolS EDS Do
S5y G0, BRDYT VG\DEy 800h D6/ Fros I
206y, (Dgo 1)

MVN1754X2

MVN1754X1

w3r8D : W8 dred d3S (NSQF - 83 2022) - 846 & 1.7.47 115



&) 4 1 o8 Y cIY) wanS 8EHE &P Sood Fig 1

1

2

3

10

"

12

5°0§ Q)§) D Shodoed

) $1goh T°& 8Dy D DedD Sohowod.
50§ aegg ST otdofh D Ddyol

Q080 H0& Toos 3953 D Sofodod

56), Bod P & &° 508 FQ D vEod

§Po§ R D Bugio Bawod

8 T N6 e oot eand 086 L BoFo
Baod (fig!)

BR TR0 © WAMHEL DO ERE VL SP Botod

5208 b% 230008 886 (1) © E20E L& $JP Baod

MVN1754Y1

5708 I 0 D g8y P D 508 Y T Bofer Srciod

8] B0 D coDS RoEBLE LR VS BN g8 > 13 89 roabia ML IGI0DD DOD Lots JL)H ot
D @Dy wbAGOR Evdod 800coh Exo 2ty Bobod

VOMEL 8Goh D DO A0S 8doh & IOy 14 89 D o6 e 00k BowS 8EH6 VO DT
Aol GaE )ot3 Boeddy ool

116 e Ir8D 1 IE Irwd LSS (NSQF - 82D 2022) - 846 & 1.7.47



3¢’ 2,83 (Automotive) 836 28 1.7.48
258 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

s°0§ a";g 56 08050 L3798 en Fencioer (Measure the crankshaft taper and ovality)

VETHRVIS: EPHRI0 NN G BoLEVE
* 508 AP 20) S VBHEV,BD6 2B LTS e Fenow
* 508 AP DYE >o§Ago 31E Soswe.

eddocen (Requirements)

A STren/H8STeen (Tool/Instruments) mébo&:éblzrww (Materials/Components)

© 80 ers 8 - 1 No. © 8 - 1 No.

© a0t Eoe6 - 1 No. * SO TS - as reqd.
* Vers - 2 No. o &S - as reqd.
© A0 08 SO cod B8 - 1 No. ¢ Ry AFD - as reqd.
Hogoren/oogren (Equipments/Machineries) ° w"595 30086 - as reqd.
© 208 2B0cb dad Roed - 1 No.

¢ &0BBL DS - 1 No.

dedo (PROCEDURE)

erQ); 1: gro8 arp 26) S o) Soddo

1T 208 g8 ol 5708 a"gg D Sohocody Fiafl

2 zro§ a"o:g 02008 D §of 3"&350&5 & $0go DA

3 5o IR D CopRs dowd @B oD T8 g
Bogio Bood

4 5708 PR DALY HO0KL dFFL o ¢5)BHICST $ID
B0

5 08 P& EWwE & 26)S oo o T2 &
4.0 3G Fodod. 1 & "3 &bokw 2 & "4 8doh ©
S[ErsR0 LD D B0 T & T2’ G086 D @iy,
(2086 1 & DA 2

MVN1755H1

6 €556 20801 LT DS e AFIDD VWS 7y ILND | !/
DD BB WD T8 FY D SO P& & OF 0l 3 4 4
BOHST \ /']

e

N

N
MVN1755H2

7 o8 Y Dowd 26)S Hdakn B0k S © By e ~o_
2200085 §o§3653 Sobdod

&R 2: o8 I DS T go IS Sakwed.

1 «,0335 See(1) 2 Bocd> 'V’ oo (1)ew deyod 3 oS Rodded J dorr) &S &a (5 )& €9 :oégfa €3e0e5

2 206 (Do 1)
2 508 3P (3) DDV gr8 © p DY ViDL 1/10 8

B0y ST IS Dercivore Poder Botd D grE © 4 &0o3085 Q086 (4) «ﬂ";g (3) Sogseo ARVLG0G

D) ArTY) VoSaoc 5 Gabe @ddeb (4) cog) DES D 1 ps &% S

S5O0 TP

117



9 WA BB EJgoh TE 26)Sy A DTS
@5.5vgo 38 Sood (Fig 2)

Fig 1

0D) FG'D WSO H0DD T¢§ ool

Fig 2 %
’% CHECK FILLET RADII %
6 R0A306 AES D oS D Gpydr 0 § VOBLOS
7 R (3) D 338 8by AAS 8D TS Bodod.ad BT w8 Pdo 38 T JMD PO DG WA
T S S’ HoXDD (Bo&) D BeHY dop Sarbordd JFWDD T &) D
&,
8 D e O e XD (3)dhog) P DT LDIT BB D3)83 g D Fofedr/arddy Sabsdio

Bood

118 B r8D : I Arwd LSS (NSQF - 82D 2022) - 846 & 1.7.48



¢’ 2°3D (Automotive)

D816 28 1.7.49

258 dred d2rde (Mechanic Motor Vehicle) - @023 2rrren

IS BTt BAKD e B80A 8D Sasod (Check flywheel mounting and spigot

Béaﬁng)

VIGRD: & LTGRO 20A05HES° DG BaESd
* PIS S8 JF°0ew PFooBD SIP Sasoey
« 5\#6 88062 83D Sasoe.

eddocen (Requirements)
ol ranegen (Tool/Instruments) a)éboﬁaéb/wmw(Materials/Components)
® Qb é&)"es éés - 1 NO. ° @ _ 1 NO.
* &g Tod - 1 No. * 500 T8 - as reqd.
© w8y ‘31’3‘66 86 - 2 No. o 3815 - as reqd
8060 Y6 - 1 No.
DHgoren/ohogren (Equipments/Machineries)
© 20 2ocb dad goad - 1 No.
derdo (PROCEDURE)
2 DS 20050 SToB0h PP VL BIS Sakwes -
o ig

1 D DS DBy D 30z Bosow

2 RE G (1) 6050 D06 A& (4) 0 PHAFHED
2 DS VIS VB \D(TDE &003er)) (DF 1) D
Gygadom 3D BSatod

Fig 1

MVN1756H1

3 3 DS 3°5yE 3036 60 AFFoDD DO &) LD
2065 200J0h BOIVLLH DS B0DOSKD

™

4 00oh BRD SIS D DS Hoddo DG0DD o
S B FHore ATE DT

5 508 I FH 000 P IS oF W6\ D Bogo
BoDT -

6 P DS IFooh PP D EE 00 DAY

™

Bygmdone S Sosod

7 5008 arD 2 D &5°S en DAood
e = © & (3]

9 [MVN1756H2

8 5708 rH/P DS DY P ol Py B0k
Seofosod

9 £00h FoHTDOY O B BoFo B 3D Bood
(06h D’ § e360h Dodod )

10 g0 > D08 P  'ES &5°8 DeeS 800h D
DAodod

11 ¢y H & B00h D IS Sotod.

12 3 S sTm)en 200k FP 'S w/EDS DI(5) ew
g5 Bood (RSO HBoGE 3 Bk H7E) ©JS
esdiazger Qdrciod (fig 3)

13 5708 D HoES® HIS (1) AOPS BSao
14 3 DS (1) D 5708 Y 9 2 Dhosod

15 3 DS 861 Lot erE Sabod (RS e wiFao &)
@)

16 DS 3Fodoh €57 e /HE5 L Caird) &S T JBasw
D0 DD &rb), H6% Ddowsod

17 3OS rdoh 5"63:)"3& DOAFHD DIy
DB Ao

119



Fig 3

MVN1756H3

MVN1756H4

18 2 DS 20 6D DS D B8 Bood (DA 4 )

19 DD 65 wDE  IFIDD HOWY ) YD Do
2J0h § DAGRD BoDoc. RAVohH BAD BTG D
DS Bvocso FAD D ST SEYS oo See
ST0.

120 B Ir8D 1 IE Irwd LSS (NSQF - 82D 2022) - 846 & 1.7.49




e3¢5’ 2,e3D (Automotive)

846 & 1.7.50

58 ared d2rded (Mechanic Motor Vehicle) - @023 2rmeen

DBAD GoDS Hdaw s*’zgf)aa‘{g 20 8P Soswey (Check the vibration damper and

camshaft)

VETHRVIS: EPHRI0 JNNOKDES® WG BV
© DBAD GoDd S'Fros BID Saswe
* SEVrHD A2Dabcto dasn $D Saiso.

eddoven (Requirements)

J 3ol owagen (Tool/Instruments)

mé&qbesblwmw (Materials/Components)

. waéées - 1 No. e 8 - 1 No.
o6 81y R0 I8 Jy06 - 1 No. ¢ S T8 - as reqd.
1 R STS - 1 No. o 8825 - as reqd.
* RBAS CoDdd B8RO - as reqd.
drdo (PROCEDURE)
Q) 1: DBAD €oDED BBDD, 2P vyl
1 55 85(7) D 5D 2D 0 od Sohosow
< Fig 1
2 Eond H5(1) D AT By016 & e B EoDb HE D
Soﬁoéod FAN BELT @
3 2pE R DR ES Y (8) p ANod Sehosed @ russer oiscs 3
4 b5gb@§a@6‘bgo&
@ PiLOTRIVET ——=
5 DERS Godb 6030 DO E5 DY v 3ogo Saed CRANKSHAFCT@

6 DPAS Gond aBoog); ‘5%5 &56 en (3),200¢5 8¢5 (2)
0003w o8 HE (4) LR WD B8 Bobod
7 DEAS GoDdd  Desdasod

8 ), BoS PGS Pt 6IE AT w0 T8 e, DS

a T n

55 :g)§ er§ 28,8000 HE e o%))o&
9 DEADD DEAN GoDNd Tren Fogo Wodod

10 DEADD e MG 803D Gand o §6H
&8 BoBod

11 GE and/0h Fand ermrodd dod §8 o8BS
SﬁJ"d{)Od.

12 DB Gond aBoog); e.‘)b; 2rend)Notdols (90082085
B0od)

&R 2: SRR Do Bk BIP Sawcio

185 {85 H 08h S°G, (1) vxo Sohod 8 b5
D HHaed (fig 1)

——

i |

FAN DRIVE
PULLEY

@ DAMPER NUT /

@ LOCK PLATE —/
PULLEY HUB @

@ FLY WHEEL ———=—77

VIBRATION DAMPER

MVN1757H1

13 5708 2 P PBAR GoHNd D Dhotsod

2 320 xR D VG Bd @6)Sy J wpgm w8 B60h
TO° 26y DT . T &5 & BYA D ersore S0
> D erdoct (Fig 2)
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3 8 &53 Q e Bogio Baod.

4 8 S\*’% 26)Sy P Adsen, e, (oden e dhodoe
38 Sood

5 aé‘b 206)S ) 5,008, 6506,200030 9EGY &

Sodod.

6 oS BY WS 8 & aogg Hog BOK B VR

B8 dadod

MVN1757J1

Fig 2

[(sq

MVN1757J2

122 S r8D 1 IE Irwd LSS (NSQF - 82D 2022) - 846 & 1.7.50



¢’ 2,835 (Automotive)

D816 & 1.7.51

25°§ dred d3r4S (Mechanic Motor Vehicle) - @02 arerren

955)&533 $DP Satoe Hdat s:sfa.) S°eS 3% & Seodeo (Inspect camshaft and

measure cam lobe lift)

UL JULHERETA S A0A0KDES” D Barwsd
*© DVIPID TDIHD 3P Soswe
* DY §aH0DY D 3D Sapcio.

eddoren (Requirements)

&aéolmwu‘;sw (Tool/Instruments)

. gb e &¢5 - 1 No.
* 200t S - 1 No.
o 506 B8 - 1 No.

DHogoren/obogren (Equipments/Machineries)

o 2265 Qod - 1 No.

288ahSy/armren (Materials/Components)

* 40h mrogo - 1 No.
* QTS - as reqd.
* o8 ewond - as reqd.

deedo (PROCEDURE)
Q) 1: SER DD, 2P wM0Gyod
1 308008 ragod SRR 30go Babod

2 988D P a6\S D &06,.598 0050 wdRGw
65 @D DE EDLE & Sudod

3 3 SSe DTS (08d0B0 Jed 38 Bodod.(fig 1)
DE0E & 820 > diwg), BD VO S(urv Bydo)
5“5700 (1) Sodod.

Fig 1

MVN1758H1

4 EeES SSH &S%5 A (2) Swdod.

5 s '8 de0(2) 00050 B 2O)S degRo (1) Do
g0 & 9553 8.);_'3 €900

6 e300 Hod gb 036 & (o3e,9BHGL B0 GE
e 38 Baod

7 350006 00D Eoh FEL AR0yoBDS D 38 Bood

8 3o a»g; £560h e 3J& Bood. DT EDE e ot3
wé‘)o:i)o&

9 @R T06(1) 0003 B0 Iy wwcsd 26) S(2) © Doy
80380y D Ewadod. (fig 2)

10 Bairdord 39D (VFANRD) Ys*do OBy SIS
8 06 D 6yl

Fig 2

MVN1758H2
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¢’ 2°3D (Automotive)

ey 2 1.7.52

58 ared d2rde (Mechanic Motor Vehicle) - @023 2rrren

e8S° 5r08 a";géo DAEBoEo (V02w Saswer) (Assemble the crankshaft in block)

VETHRDIS EPHRI0 SN0 G BRIV
* 2ocsb grES” Boohodd WHEyEo

* 508 3D 0 DYosiS grES® wvByto

. éb% B2 o°& 8806 8D O w8 to

e 50§ a-% doé& H D 8IS Sawvcio

S oren (Requirements)

&ééo/mo»wzgw (Tool/lnstruments)

© GO GES 2oy B8 8D - 1 No.
© 8D ard, &8 - 1 No.
¢ D argd Ry gob/erb - 1 No.
. e.réb Bod - 1 No.
. a:wéb ‘3:)(66 - 1 Set.
. 3.){85 00 K06 - 1 No.

Dogoren/ohogren(Equipments/Machineries)

. :»g 2906 &5 Rond - 1 No.
© D), Bod - 1 No.
- A - 2 Nos.
© wand 0 - 1 No.

boesacméblwmw(Materials/Components)

LRSI~ ) ez,dc)‘é 38068 - 1 No.

* DGO 2083w 00k - as reqd.
. 33735 DD - as reqd.
o e Sy - as reqd.
LI =TS é)% - as reqd.
* 20D Do - as reqd.
. {o&x)a :&:va - as reqd.
. w"zges esaes - as reqd.

derdo (PROCEDURE)
1 202 gréio 3% gr8p esowod (Fig. 1)

Fig 1

6

o6 030f TBES 6 . D E7°) LD Yotk T°.6
Q. D LD 08, EBRY Fetey EQBocsods

8 06 Vo T B0k S I ool §5 RoRD
e300 & 5606 RBYD e DS Sosrd. 2Vocd s
&S° zr08 a"o:g Q > eg"c‘bo &S° bggo&. 8380H &S L
T 800 8D 0 DG, Booh 1S © Detewy & 38
Bodod. F'oh oL ED o VDG D IO
BSosod (Fig 2)

MVN1759H1

1%
®
o
£
on
g
o
G
3]
g
o
Sh
o
(o]
S
Y
o]
(o]
(52}
g
on
3]
0
o
o
o
N

9, S,
2 ©

3 Bot5 &5°6 &°D @wézﬁébbéSémo&

DoV B560A 25 D T BoeS €5°6 SIS 80¢.83006
S 90008 S 20005 HTotS &5°6 e KDDL (TD)
0003

goéa‘{gbms6005?06(@013%6)30%6060&(faavbé).
daaaé 280hH ((Saoaé or&) D 8360A 80 003D DOokd
&8 © Vo) aébocﬁod.

124

Fig 2

HOUSING BORE PLUS 0.5MM MIN.

HOUSING BORE

-/

CHECK BEARING SPREAD

8

&N |[MVN1759H2

00 8300h ED e LB DD IF) odoc. E80h 8

0 T ODTSEG Fdo &S &) otsod.
9 VoS £60h 8D essgg e 3AE DAodod.

10 20655 B00h 8D D DG er8); & DAY P05 ao.g;
™ HORr ROVl

5
2



11 28 D) oW £60h 8D en BBAZD zs°§ e Ord
B000&.

12 29066 g8 DTN 00080 Ao E00h 8D © Loy
89 D dob AE & 35 Bood. & AD B0oh 2 D
STV

L7

0.002" BEARING PROJECTION
| BEYOND SURFACES OF
ROD AND CAP

BEARING

MVN1759H3

FIT OF BEARING IN HOUSING ALLOWS A SLIGHT PROJECTION OR CRUSH

13 20826 83606 & DE 208 DY oo E380h 8Dy D 288
Qg%’og)c‘é er8); & Dhosod.(Fig 4)

Fig 4 5

TIGHTEN MAIN BEARING BOLTS IN SEQUENCE

2" | MVN1759H4

14 28 B00h 3D AE); &°G D DDV THOITBET0E Y
2 T S B0 6 FIG 3P Badods

15 5708 aPY do& & D Bosod (Fig 5)

Fig 5

AP
LN

MVN1759H5

MEASURE CRANKSHAFT END FLOAT OR CLEARANCE

16 Qo0& 3 Dot DD 0 Shothoty BFD0 Forele)
Q &DArNod

17 290&b g8 c’oébi) Q Bogio Waol

18 280¢b erE D HoDD DAS® & BE), DD ESINN)
™ [ e a— (5]
B000d

19 S03PETPEd BP0 Do 33735 BorHOR Do

20 @D  eons & sof 335'3,?35 Jo&  8360h
2B, DR0,00rben 00k BBocb Faot erdsES
Bood.

21 o0& 0of 2Oocd ers D ey =8 Do DOoctd
S 2RO D DG SIrETd BODD B3S” DYockb &
2R Q0D AgrBocidE ol

22 2080003 E000END D A, &. . & H:LHGoE. Boh
Sondb & VP Bofh e Ko Badoc..(fig 6) EJ1§oh
oo& DB ok 360h Tros DO P EPWYD H6H RS D
BEANEY S Ecodr dgod.

23 Boh Sopb SN 3)?85 Bohon LH&osod. (Fig. 6)
8§ ey HOLH DROW0 BE), grEE ol To& DA Dok
3006 5°081DIP &1y 0d

Fig 6

WOODEN BLOCK

RING COMPRESSOR

o T | |

MVN1759H6

24B.D.C & JB\O6L go§ Y D Jsse00es” N
VRO D oG 708 FY D BX)YBDY D\ E3Z0h
& 203008 DB\ Brciod. (Do 7)

Fig 7

MVN1759H7

25 Sbgoﬁ o°& 85006 8D D $0d £300A 1S & O DAodod.
26 £360h 8D €57/ D IGIoDD &b, & Dhocsod:.

27 5908 PR D By T (Hesoenrr) AdHSD) o o 38
Rood.

28 5B ) DRDY Bk EJg0h ToE ©92008) OO
DAodoR.

w&r8D : W8 dred d3S (NSQF - 83 2022) - 846 & 1.7.52 125



¢’ 2°3D (Automotive)

D846 2 1.7.53

58 ared d2rde (Mechanic Motor Vehicle) - @023 2rrren

280es6 gr8X0 B0go Sosner LBon D BSaswes (Clean and check cylinder block)

VETHRDIS EPHRI0 SN0 G BRIV

e 2docsb gr§0 Bogdoe Sdoko Ddbc‘.c'é DY O oo,

S oren (Requirements)

bvqsa‘)o/a‘o»a'lgw (Tool/Instruments)

© B80S 38 - 1 No.
o JYPDb - 1 No.
:::Os;wloﬁoog'w(Equipments/Machineries)

© 208 2Bocb dad Rond - 1 No.
* dawd g0, Tred Trnd - 1 No.

baébcméb/a'mw(Materials/Components)

&8 - 1 No.

S0 T8 - as reqd.
8829 - as reqd.
{o&na AP - as reqd.

wses esaeS - as reqd.

derdo (PROCEDURE)
Q) 1: DDk g BogdOBto

1 a8 awHhep 00ocb gr&o bgo& (Fig 1)

Fig 1

MVN1760H1
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0Bocid er§ D 3”650&5(@".350) S 0 &  Bogo
Pood

28ocb g8 S°D esandS Sogromy wd & Bogo Bood

5708 895,200¢6 Bcten &0dasw TS Trowd TSR]
S°E)R ATV Bugo Dok

290ctb &8 &' S WwhORL Fofotsed

68 2630 dow N6 & Sofosed HO
T DD BODLERD VBYDA VR IJYoh BRI
P SPE0Te Wrknod

280cb gr8 D Sopiad ™d & Boggo Bood
280cb g8 &° 55 en EE e Srd 3 Bobod

2Bocld gré Eod Wond Hrdyodod



e3¢5’ 2835 (Automotive) 86 0& 1.7.54
58 ared d2rded (Mechanic Motor Vehicle) - @023 2rmeen

09ocsb g§ 6008y &9 SoPo (Check cylinder block surface)

VETHRIS: EPHI0 SN0 WG BoLEVE
* 2ocs6 g8 B, DAY B0 FEIDD $ID Sawcto .

S oren (Requirements)

&ééo/mwc‘gw (Tool/lnstruments) a:aesaabesblwn‘w(Materials/Components)

© 80 ers & - 1 No. ° 8 - 1 No.

© Rone A, Hob AS - 1 No. © RadS - as reqd.
o 56 cosS BE - 1 No. © 382D - as reqd.
Hogoren/oogren(Equipments/Machineries) * Ry QXD - as reqd.
* 2020 2docb grs -1 No. * o sand - as reqd.
* dowd KoRb, Tb TG - 1 No.

dedo (PROCEDURE)

Q) RS IE & 2Boci g8 PS I (PB00)BIS Sakow
S

1 Boch &), S0 D 2octd g8 D Deyoc Fig 1
2 280ctd gré p Berd) Bogo Babod
3 20ocd grs RS WD D oS & & docdod

4 2006 grE DT D RS IE D 1Y By & ek
368 0o dYod

5 R § B00a%0 2Yockb grs WBYH © sy Db BE OD
00 Fyousod (fig 1)

6 R DE 208050 2B g8 BBV © e S0
BSOS Hoco (o OD g, Fossy T6 Sabod

7 280cib 0ByD D DI PV DY D Desore 85 B
@) B3 LHOAGL BB 6coh e S Sosod

8 038D bg—?oz‘bé Sodhe S5 as;ba 2ot g b1 1)
@'6&‘56 88y0f Bocto &0 JFdy oo gr§ D
LRI IEEY B0 Bo%od

MVN1761H1
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¢’ 2°3D (Automotive)

D8y 2 1.7.55

58 ared d2rde (Mechanic Motor Vehicle) - @023 2rrren

DA SO 0P Sood Sodosw D3 Jorgro dhotod (Clean oil passages and

descale water passages)

VIGRD: & LTGRO 20A05HES° DB BaES

* 29066 5°6 g 6 280D LT AL BIP SaDcto WBAK BONS BITOM Bogo Saw.

* 29066 g8 o6 Sogren Al S Satoe.

ddTcen (Requirements)

&ééolawagw (Tool/Instruments)

. gb a5 8¢5 - 1 No.
. go.).)es ag,, e 68 - 1 No.
o &5°6 caeS BS - 1 No.
DHégoren/ohogren(Equipments/Machineries)

* Q02 DDocd g8 - 1 No.
* dowd LoRb, Td TG - 1 No.

mébabéblwmw(Materials/Components)

e 8 - 1 No.

* 0D TS - as reqd.
o 38D - as reqd.
° c’owa AP - as reqd.
. wses esaS - as reqd.
© GG FIES RS DS - as reqd.
3G dw - as reqd.

dedo (PROCEDURE)

&) 1: 88, L5798 20dakd §5 s FHED
1 2806 576 D 58 2w & Bogo Bosgod.

2 %6 ) S0 T AdYE EL6 (80 .2v)
& Sod HT0

3 owdoh Frow (80.8) 870 D Swdre WTRD pew
o 8y 8IS & (1) & Sood

4 oS esg Q04866(2) aBoog); ':853 ) Qéb e&g.% &
(1) ea?obo&né Xo3rd

5 &°6 &' ¥y dew ™ V)oh S°E Howd ED &
Sg0 -

6 B (EQT) 8(2) D xpydo 6 68 D 2Boch
Feeo parodGom owed

7 oS odEes (10) &S° HAS D R0y 8 85 Bakrd

8 dowotS 6 3¢ 56 55 & Tod 308D 88 I
3037

9 G IS woeo RoFE 8Eoh (5) M H:E 0O
10 P 8Gorbhen Hurcd $(7,8:200080 9 Hg) w8l

11 o) S 5 200k 6 © G Evse JorgRo L8
(HRD.7 B0 8,8 2B 9,9 S0d0iL 7 © S§TPiRe
€306 eortodd
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12 a0 L8 0005 06 Soden T Saod.d
8); 8cofh o DFIB Dewd S7°) JLD DS 8
e5°00f T 637085 8 WrowsHTV (216 1)

13 D6 @ wifao & wad o Fod D o
S03°d.

14 e200065 2O GO D &b Jowd & §3 Bosrd

Fig 1

MVN1762H1




Q) 2: DYocsb g8 06 Sogren Al S Sosoe

1
2
3

ot BE); A O D BRI oSl
BSOS TrOSoE R0 grEL Bugo B0l

WO DEDo DG B 3D THgo & QoB§ Sotco
TGO A ST GRS Baboed

S0P ™Y Dewth &DAAD dBocd grsn g
Basod. (Fig 1)

Q0B DY ERo P 3D Bakods ¢5yBFHESOrT.

2000cb Bendd gEd S D (1) w0y T06
2B TRV DO DEE DOV ADer Dok HES
R0 Borood.

orRbS Dhoh PE (2) D g8 Doy Bwop
060l SOOCK Beydd Fggo (4) X0 28 B3 HIBD
Do) ()0 DA DY oBd6S 7082 K00d806,C
&S HOL S Bawod .

290c8 &°5e° DI 20deddre 5 §°ew./ 20.202 D0d
BSodod 2080k HFE o 2P &rED WorE BID
Bo%odk.

MVN1762J1

9 28ocb grES” OSL sIDY 66/ drtyy Botod.
10 290cid gré esad mriod dorgroky Fugo Bood

11 oS dhug), AR PRT 2 30go Jood

s r8D : seIE dred d28S (NSQF - 83 2022) - 846 2& 1.7.55
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¢’ 20°3D (Automotive)

°IE dred D38 (Mechanic Motor Vehicle) - 369866 08050 e

46 2E 1.8.56
S 25

FB0EC3D B3P Sobcto HBAIL erd 9D Sobod ¢S (Practice on checking and

topup coolant)

VETHRVIS EPHRI0 SN0 WG BoLEVE

* Saches caog) 08663 3P Sood 80k YBVEBBD erd ©H Sabod

eddocen (Requirements)

&déola"o»cs'gw (Tool/Instruments)

. gb eoeS 8¢5 - 1 No.
DHégoren/ohogren(Equipments/Machineries)
© 208-200cb ABS Boad - 1 No.

b.)éSbotSoeSb/a;"n‘w(Materials/Components)

° QBOESE D / DD - as reqd.
* SR PO - as reqd.
* Baadherd S°5§) - as reqd.

dedo (PROCEDURE)

1 S0 €000 TP 6 Baod.
2 BEcDed 8D J B8Hod
3 BachHrd cog), IBLEES Fand SJP Sabod

4 QHESE gvo» SOOI o, DE) ) Dgorr
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e3¢5’ 2°e3D (Automotive)

d4\6 & 1.9.63

258 Aared d2rdé (Mechanic Motor Vehicle) - 20838 08030 agw‘f'g DY

eogbavg&‘b 288G 0c (&97S Sasoe) (Overhaul the turbocharger)
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¢’ 2°3D (Automotive)

D816 28 1.9.64

Qe

258 ared d2rdé (Mechanic Motor Vehicle) - 20638 08030 Dg"g: DY

e

Q20298°D Qg'fg SIS @99 Babod (Check the exhaust system in engine)
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2 © ®
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&ééo/a‘o»a'zsw (Tool/Instruments)

© 80 rdy 38 - 1 No.
o a8y 6 e - 1 No.
Hogoren/oogren(Equipments/Machineries)

238 AT IS0 - 1 No.

20838086y /arrren(Materials/Components)

SIS 5%3 - as reqd.
) - as reqd.
{owe) AP - as reqd.
g’fa - as reqd.
QIPS) 2)205 ot - 1 No.

28oh D6 - as reqd.
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3¢5’ D83 (Automotive) 836 & 1.9.65

5°A§ dred d3r4S (Mechanic Motor Vehicle) - 0638 08030 agé SIISY

ig"fg w.‘biﬂé 0 2D, 29 ©6yo& (Remove and refit exhaust manifold)

VETHRVIS eTHRI0 NN G BoLEVE
© BIPPS, PTHY5, SaNS PO VDD Bogo B, WP VBNl

S oren (Requirements)

avqsx)o/avo»avlgw (Tool/Instruments) boéaojaéb/wmw(Materials/Components)

- 895 ardy 36 -1 No. LN - as reqd.
o 5“25;35 -1 No. * Ry A - as reqd.
. 2008 & - 1 No. © 806 & - as reqd.
R %e)é 3?5& -1 No. e A DDHE - as reqd.
Ddgoren/oogren(Equipments/Machineries) © A6 T - as reqd.
o EaS Q088 oo -1 No. © §g a8, - as reqd.

Do (PROCEDURE)
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¢’ A°e3D (Automotive)

d4\6 & 1.9.66

258 ared d2rde (Mechanic Motor Vehicle) - 20638 08030 Dgé SIISY

&3)08(8098S) 8385 DD, aﬁovg e 0yoc (Remove and refit catalytic converter)
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© BI% erdy 86 - 1 No.
o

¢ AYPDb - 1 No.

o 008 & - 1 No.
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* d8 rE - 1 No.
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A e - as reqd.
SPAV'G Seand z)%a%w - as reqd.
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e3¢5’ 2,83 (Automotive) 836 & 1.10.67
578 drrd D286 (Mechanic Motor Vehicle) - @065 550

MPFI 2rmren 208050 & dygdo H84owod (Test the MPFI components and its
sensors)

VIGRD: & LTGRO 20A05HES° DB BaES
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@ddoew (Requirements)

F ol oneegen (Tool/Instruments) b)éaoﬁaéb(Materials)
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DOgoren(Equipments)
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dedo (PROCEDURE)

Q) 1: MPFI 08050 2R°y8 Bng); DIE errrod thowsod (Fig. 1)

1 ECM (1) thHgocsol 6 Degd Bocsd Doz (6)d ool
2 gi’)é 200040 5708 Ty Fdo PIRyG (2) D howsodt 7 @063 YE(7)R0 ool

3 eS8yl / 23°y6(3)&0 ool 8 Jrordes gen(8)0 (bocsod

4 2o stad(4)20 (hlodod 9 Q& Joogs* (9)D (bosod
5 R0 €505 (5)d HQocsod 10 @063 @d36 G5(10)%0 HGocsod

11 2’5 Q08g6(11)&0 Agocsod

Fig 1 5
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Fig 1

A LOCATE THE DIAGNOSTIC LINK CONNECTOR IN THE VEHICLE

MVN11075J1
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Fig 2
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¢’ 2,e3 (Automotive) 86 28 1.10.70
578 drerd D286 (Mechanic Motor Vehicle) - @065 550
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Injection Pump)
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2528 Arerd d2r8S (Mechanic Motor Vehicle) - @02 HIHG H8L

D848 28 1.11.73
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engine and adjust idling speed in pneumatic governor)
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¢’ 2°3D (Automotive)
2528 Arerd d2r8S (Mechanic Motor Vehicle) - @02 HIHG H8L

D848 2 1.11.74
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D848 28 1.11.75
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B50& ok HBELo 23FaHoE MO D QoS °5°§
Hod e;)& So00od

8

FGO BS BIDD 3P Sodod BB BB
DGoeren Bosod.
F1 20D Py 00050 F5700h

D Boh Jurd v
0Docsod

2O & 2P0 20D D¢ D D Bafod.

9 JGozio To@ LD WFooE Q020 FSoosod.

Q020 D %‘g BoHEeIS .g“gS DO LY DI
DRE B
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10 2020 FCoPONS oD FEE LD Do
Bood

11 98\ G0b 056  23Faod @02l Jmr) e
DoHos.

12 37 Ben 0050 G Shote VDM 02D DY
W0 QF0oE'D Q0B DY) (100G

13 o3 oBed 8560 Decsw Basodt, WYY 02D Q°
NES DEoTob.

14 2020 ABE); IBT VTS DBV (120Dotdodt.
15 ©Gofh Frd WD Jryd6 BwBa Ky G ke
080 a0 5(7"3‘)‘ SAIrOTrIw DHGE Ps°Co (Soe)
BPR§9S e Sodods
16 202030 B0, ;0 HOAS S Do BHBAD
DABBD0 3P Baod

DapoHd DY) dPeren BV Sod @Y
B9, ©¢oh %35 oE B SO erd

F2nDS’ Sorrd

17 ‘e8dy gocm (So>) ,gvfa THS DIP000S Q0RO 50




¢’ 2°3D (Automotive)

D848 2 1.11.76

2528 Arerd d2r8S (Mechanic Motor Vehicle) - @02 HIHG H8L

DIABADD DOocsd ABooE), DB 3P Bood 0803 288> (Check performance

for missing cylinder and rectify)

VIGRD: & LTGRO 20A05HES° DB BaESd
+ 202D PBADI 31D Sakow
* ROBEE 3P Sood HBakd HELooe.

S doren (Requirements)

Feyren/ HOEoren/ (Tools/Instruments)

© 80 erS 36 - 1No.
. "é?oa?.»esaé $oh 8¢5 - 1No.
DOgoren(Equipments)

© 2090006 P6 'E ARS oad - 1No.
. "9053535 93?805 DOAD - Iset.
° dawd Kodd - 1No.

e88abeSy(Materials)

c 8825 - as reqd.
 2aS - as reqd.
° ;’o&na APD - as reqd.
TP ZS‘E)) - as reqd.
° @oaggo - as reqd.

deedo (PROCEDURE)

Q) 1: Ro2D BE), SDIrany RoBYE B hotoe

1 Q089 PBoDoSEeIS @wochd DA ‘g’oo.) Q02D 302085

39D Saod

2 Q0B FG0DoD), ;00 308 CS"Z)Q{ 2953000 BWO0G

3 @035 RPM D OS"Q Rl

4 02 BE); T8oh ok /DB (Dot

5 008 ED P Sy D 15 2Docd RS H0d

ST BRT° 2088 HDOE

6 0B PIc[o ALY rPM D 3D Bosod

7 D R08EE B WED IO AIEDE WAV QRS
DIBGH APy BAVEV'B @086 SvgrowPeT

€0 edo.
()

8 &S’HErong ReBLE 0B F6oz 6Goh D AFDY® B

T3O300RD

Q) 2:de8odcso (Figure 1)

1 &6 S8 @o8ggdn Fohotsod.

2 068 DED G 0 Sofotod. P Bob Tome

Goder rinEod

Q0B 9, esﬁzawong QoBZE 2Docd & o
AHaod

28 85" 6od QoBZEL DekBood O DEBVD
Q0BEE e Bogo B 3D Sapod.

Ben Ay S 2980 0VD TP 206y B0

faoa?:gS aBo0g), BTTe e.‘)bboeaoé XD A Yo
BO0oR.

Q08EE 008 ahogod RoBEE HDOEocsd
v 2. -,
Qgg 0806 ’ao&_’}g&‘m e.*)é.‘).)d‘)o&

Q08D D PBoDo30GEO0D QOB r.p.M LBAL T°d
20yC0RD 8) 0h D 1oVocsoc.

"&’0355 :"3“’053 D Fohodod.
280¢b r&E ool QoBLE Sofodod

2 (20BEE DBoh) D803 HE-eD L>Vofw HA
WYodod.
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Fig 1

Mo

MVN11184H1

6

7

SRS BD(ER)  Bogo Bobod H0OAIVRBLE
20889 SoADDAE.

QoBEE DS g»ao(e‘:aoﬁ?o)es" :J%.J).)%God

&) 3: BPDESLo 2BakD $JPH Saswes (Figure 1)

1

178

w8 FAPBE DD § g sobvgéog.p &S Dooded
TPV €50906.

89 CBS &° RS D 0YBD RS WS D TES e
Q08 AD Habod.

DBV, EDLOBD0 O Ednd Eho RS

2O 9D B0,
EHE Eho e erd (7)D 3D Badod.

TRED ™ estitio T T RS D BOPROD B
& $0go Saod . éboﬁ 6 (1) TgR0 &ot® f\o_; Sogo
B0E), 750 S0kl D) AT E:0L008. FOFDBW DY
Bogio S0 D6 DBAV L 9 Qg‘éomg‘fo& (Fig. 1).

80 B30h BaNSE TS Wrd WO RS Bgo
P03l

Te2e5 &0 e b%awgso&, TPe2e5 PR L0 O
&) DS’ 1/3 HOL eriod S0BA3D TeeS PO
DL BooG. B8 DT Tod DS
TS O T e S°S 2roed) .

w0 osd'B, DY & RS erd H00030 PO LD
oD (98508 &0)B0H™) BosoC..

8D HE5 o), %09 H0O03D LoD &HBSeTD Hod
52630 AEFO BP0

8

RS 50 IS (1) Dy =D e BVDoS
(Fig. 1).

S (2), otaby oS 06 (3) 20a 57 (4), 2yoh
(5) S08a%0 250y (6) 0 Fefosod. -

Fig 1

MVN11184J1

10 QBT DY/ ERE o 595D HE5D 3JP Bosod

"

12

13

14

15

16

DWW  Tor R EE Foo oh D D B
OBVG0 DB JIGyoC..

D)oh SPES” Byoh BHD 3D Badod. Brddy
BaDod50S Gols BBHERD.

BOFRD 300 S° erd SB0KD TR Dol

025 SO0 RS LDrd K)d‘{obdo m"d‘)&)d&jc&)
eoZ)Z)g"Oodo&.

DS &° DO Qe RS e & DEEE. 280, DYoh,
D26 &° S, R0 E0E TNE RS o RS ePad
DaS & D&,

RS 5O 5 & B DN, RS & ZodE0oBl.
RZDYE RS X0 BD DS 0 V1Y BoDRIED ) &
Aot

e’ 28D : eIE rerd D2r8S (NSQF - 6953 2022) - 3535 2% 1.11.76




esvfozj 4: H6¢

"aoe?.»gs (5) '90855 &{85}3 ¢ Badod  (Fig. 1).
50@.6666 63‘::3) 2302065 Qoo (1).
SAATPDDD 0'65 5 (2) S0 DoordDARE.

Sfgol BH6 (3)] DPVod Driorr DB Botod
20000 DO wand TRS TTE ) BoecdIed
2 0dotsod .

ENeEE QoﬁgS 3065
&od8od.

DOZoBLIPY® D BAD

285 €9 a°e55 0500 BEH0R.

BB 056 €508 Sadod LBk (10 wBE KBS (4) 1
00L. 0SS TRS ok LS ) WO,

& 283G SAPETED DIy & 0VVEN'B, e A

DE DPeren Bood/Dertn WY W DD

& odcio/57R0 DA wAED oS,

8 wond TR A dogren ©d)oth Mod )
(5]

Baedord (doded. SETS winyh TRS Gogo
B0gio Bododk.

10 83 e500S ) VD BT°(S GHoh WA (0Jodod.

06 Goll, WDy TRS DS D fok Batod

Fig 1

MVN11184X1

11 20886 626 doct 2086 (5) AVDaDE.
12 8¢ 538308 TPNndS ’aoa._".ng Q RORDR D¢ Wodod
13 008 28C P $I§ Jood

14 TAT GBSO 23D 8§ Sodod.

&’ 8D : eIE s dr4S (NSQF - GQ‘E) 2022) - 0535 2% 1.11.76
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e3¢5’ 32835 (Automotive)
578 drrd D8S - (Mechanic Motor Vehicle) - &gr6 daboges S92

D848 2 1.12.77

A2S R02DS® JKf HOL, sgarooey (Perform smoke test in diesel engine)

VIGRD:S 92RO B0A05NHES’ DB BSasrsesd

415 g 3G edArrio

415 g ddGeb oY) ;()o.gv:)x)

&Er6 DoPAD §IF DO A, PVOD
CO, HC, CO Sooo0c 2, 02, X, AFR/NOx
I H8Docow

98 H8L DogArowe.

ddo e (Requirements)

FeTren/Hogoren (Tools/Instruments)

© 80 rS 38 - 1 No.
* 475 iR DIDEeD - 1 No.
* Ry Eob - 1 No.

Hogoren/oogren (Equipments/Machineries)

Q265 QoRD TeETo - 1 No.

dedo (PROCEDURE)

&), 1: 415 50 dDgBE AdFTAD

H0JE: PFPoe drdden - Ad Jeedo 4/5 0‘55
886 Fe5d0 O 587008

& 3g26 (Figurel) a8 08860, &'Ar8D o)
TP08 &GRS Jrogd & D Bwocdre M stenyo
I oIS e 23D 29 dgrdowsardS dad
oD DG DGR ©oBoSEISE Dew EdyXos.

Fig 1

MVN11285H1

1

EOS TeSe5’8 I'eS o DG waByod O Féo
g, TE DDG JVT2E DS efos” TS ADTES"S
De0d (Fig. 2). DBoh 20 TET'apey DD exahd
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08 ™Y SDBE VIR , Sy FIDD Dewdaw
0OJBY. WOVDY, GBO0BD EDATAOVTIS S00Ed
$80h Jer €0l ST 3D Botod

Fig 2

MVN11285H2

DG DB UDd B, &P DBIS Srid JvJad DY
2505 60) DHE FBELH EIF Badods

EOS TS cvg), DYPE O IDT2E DY wrcfods”
€5:9) DD DYERD WO VO T7) AP E5HAEBS0C.

dPR6 g, EED W VO &T oD P
$)DE00DD BTG DG VS S Botod.



erfozj 2: S0
Sod dré&

1 082 DSRPorsemIS TS RENDOD ™OS° &ocdod
[£8 s08a0].

2 TP AIE) TR :)E55¢5e5°8 S S°tore 8,
PR T30 FvdodEos S&) co & (D6 1 & 2).

&— Buissasold ollewoiny

Fig 1
5
wn
=}
o
z
>
=
Fig 2
A ESC
SELECT
PURGE STAND-BY
HOLD v
N
PRINT ZERO MEAS %
N
=z
>
=

3TN0 Q) AR DSOS S8 S D
TS PR YD X0 FodredS eyt ) Seoc
Sod 30 JdwTo Fen DIBROoS HBAkL L)
goirdos 38 Fa) ré TPLO® 203 D ODoTTVET
DDDDODCOS00. MEAS(2r8 IEFIE 9230
2550 ) & 60 S, AP S 230 WAV So
BEVRS ) Swdod.

), 3: 98 83

JIPT DS od AR O dFRS reygoaddy R
DoLDY gpﬁ)‘)é@e‘é ‘@@G"a‘l PR oS

1 (Fig 1) 2836 Fo& B ar& & 55 83 aréd
o8 He8 SELECT 89 &) 0d

2 ps (Fig. 2) & ards Do arss Dol p 05 6F
@D DoBBo Ardoswdd 5 6 85 & T © Hwow
DX B0t dododk.

Power ON

Initialization process (10
second)

N

Self diagnosis

|

Warming up (between 2
and & minutes)

i

Zero calibration
(20 seconds)

N
STAND -BY

|

Measurement
ready state

TS D orirdo WY TR WPSTE Aol il
0 & VAFAD  H6L DY ey D 3 [ o
TGO DD IS ddPwb SDO Bgo Bodod.
(Fig 1)

©d) Soden 03 SHS g0, Job B &S’ HOSTY
QE@ETosteS Frob B & S 0.

5865 oo 2020085 0388 S 0.9, 2,3
& 4 HdTOyo Wood.

Fig 1

A ESC
[SELECT | I ———
- PURGE STAND-BY

HOLD v ENT
PRINT ZERO MEAS

MVN11285X1

S Ar8D : WE Ared DS (NSQF - 82D 2022) - 845 2 1.12.77 181



Fig 2

co,

0,

AFR/NO x

MVN11285X2

éJ"f:)ZI 4: 060 JodE

1 OPrdo & HBE Bz "aoq')a‘hb‘l DoDE Voo
€0 RO 28 DoLD.20 O e Bew (? )dwdoin
AFRD G8)03t8 003 Aotdercddood. & ddT20
& Mg, LPG, CNG 00050 @50 5565 908 9oy
o8’ Heidy. (Do 1)

2 Doé.)é)&"‘l Q06300 2 3)8’5‘6‘)‘ D30T LDIPD0TILICIB0H.
JocEHORD D6 Sew
&DABrAo0R

fzaoc;a"f()tl Dot

Fig 1

co, 0,

o

AFR/NO,

MVN11285Y1

&), 5: NO Xoded

@8 NOD JE) ¢ trd Baires” Jodg BB DoLAXDAT
Bo HOEGA.

1 ol B Ar&S” 255 8D D6 g T 0l

2 Sog SPEYD WP Tor YO ocseacron TO .

3 NOX &2% & §%0 )& dosoSod (D6 1), NOX
= A% & E%0 NO docho€lod, s ENT Sgod

4 AFR(Q006/3r5o0 B85) Ay &S’ Sodd BPDD
desore “A” EGoserdod (D6 2) S06akw  NOx/
AFR & & edy3odoes v ar&S” ENT 8
Sébaoma NOx/AFR 253& m° H0rco.

3 ENT § Sgod. 00D HDIB000 Sooakn 20-08d 8§
068 &1 o0& 20 oS Dewdew Srbaron

4 065 20 RSP SUNG dewdod OS5 Svow
FLERIOM  Hr0d,  wE  Doddo  ‘PASSTP
Droecddod. D8 MHBokdd, DodFo Do
QAP 0ILIEIEI0R.

3 A& ENT &9 &), o0 oS 5 D Babod .

4 &oriron®, ‘LPG” @060 Jodd Sobedd, §os
B0 Desorr Dol wrrdiwod (Figure 2)

Fig 2

co, 0,

/!
__

A AFR/NO

.—
-—
MVN11285Y2

NOx, CO Soddo @rqor2, 8ok 02, HC wdasw
CO Eoddo & e A5 QoS e 50:»8»5:)3’
e Srrdd.  (Fig 3) o8 2wdosn BS pdvrere
05700 TrasnYen (105 DOSveL  doogee TrgT® DS
DODLCIRD. BO IYLINET Te0rDd S0 dgro SO
€060 30008 ST D T TPV ) VOB
St

IR S°D oo 8Eohew ﬁé&i}o:bSm gé-oe‘.’)é)&
RBVVFEL TBBF 0.
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HC

pd
=)

AFRINO

MVN11285Z1

HC

AFR/NO i

MVN 1128522

Qaxy;oH 2500 RPM | dozrdy se8ee0
HC ppm 0-150 0-75 Ferses DBDo
CO% 1-15 0.0.8
Co, 10-12 11-13
0,% 0.5-2.0 0.5-1.25
NO, ppm| 100-300 | 200-1,000
HC ppm 0-150 0-75 B8 g0
CO% 3.0+ 3.0+
CO,% 8-10 9-11
0,% 0-0.5 0-0.5
NO, ppm| 0-200 100-500
HC ppm | 0-150 0-75 99 30
CO0% 0-1.0 0-0.25
CO,% 8-10 11
0,% 1.5-3.0 1.0-2.0
NO, ppm | 300-1,000| 1,000+
HC ppm | 50-850 50-750 95 o3y6
CO0% 0-0.3 0-0.3
CO,% 5-9 6-10
0,% 4-9 2-7
NO_ppm | 300-1,000| 1,000+ X
HC ppm | 50-850 50-750 9 p6
CO0% 0.1-1.5 0-0.8
CO,% 6-8 8-10
0,% 4-12 4-12
NO, ppm | 0-200 100-500
183
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e3¢5’ d,83S (Automotive)
578 drerd D286 (Mechanic Motor Vehicle) - &&r6 daodes S5

d8\6 2 1.12.78

PCV (285 570580 2o8500) o 0 8D S sugio Sabo (Check and clean

PCV (Positive Crankcase Ventilation) valve)

VIGRD:E LTGRO 200059)ES° DB BaES
* PCV F¢rd) 69 Saswoe
* PCVD &5 D 3D Basoe .

ST (Requirements)

A oTren/HBETren/HOST (Tools/Equipments/

Instruments)
© 80 erS 38 - 1 No.
© Gaed 2w - 1 No.
o 12V 83°5é36 - 1 No.
© YD o - 1 No.

Hogoren/oogren (Equipments/Machineries)

o AR Trirdo - 1 No.

288a0Sy (Materials)

PCV grdgo/08) D - as reqd.
L0 Do - as reqd.
PCV :yésv - 1 No.
EVAP - 1 No.

deedo (PROCEDURE)

B0E: 903D DAS  Hr5o/IAC DB 3P SoHeeIS Swod PCV F&g So o Feren S denHotd wgoHen FH
dFdoEod,08 @god Eo PCV &g S &0 oD PDNSD0D 3dDD ©EI08008.

&) 1: PCV 0 82

1

PCV a°e55 S0 QoSS 3o &)“65 &56 KJSGFS,
S ade3s E&J"Q@ES S° o080,

DB TAD SO HPoSTEN'S, HE), I BPRVGIS
& 83D Saod.

&rQ), 2: PCV o6y E3Y)

1

5

6

'aﬁQ‘l5 3D B RoBOX FBoDoos. RS DA &S
, PCV & &&odd Ferd) A8 S8 oSy wrqoe ™D
RODTPR DEPRDOEEIE DO cher T HEEd
2EDY & TG ROTP DD B, WG AP DdEOF®
20D o :)%cm ffo SEHAE

T 20066 & 856 o0& PCV a°e55 ) &fosag IR
& 856 Gogrdd DA ayS Badod (Figure 1)

D203 DIoE BB IeEDOG.

TER5R E00 3D BaheedS PCV 65 (1) d3oog), D16
D D Dew DA 2 S SrHeED Gosod. (Do 2)

TERYR SH0B, ST ENEL® 3P Botod.

DY B Howd &IV PCV grodge Sor erg) b

184

3 8245, 888, gh ooty FEd T Sho Fgros

3D BOOG. WBVEROD Do JFdy Botod

MVN11286H1

826 S S 560y 56 §96¢° Hw0d T Bogo
BoEeAS LODS) oot (A GFRkD Tor BFRD
TS D Gord AScio EottErEd.

2 PCV &r65q 0300 §¢ ae5q & 20°¢dy SSosods.
FITQ) BB, T FooS” ESmrR) Fyocsod




Fig 2

TS 80 BoDES, Q) Hddy BaDG.

8 Tergod 3D B1D TS R0V &8VOC OO
PCV o¢5¢ 6 3 (1) S2Basod 605 b ey
AOE 80D Ddod TS S*H0 DAS D 3IE SoBodk.

! 9 S E0D ST, DD BVBD, PCV 6 20 2OFES

IhToubleTes

Fig 3

MVN11286H2

MVN11286H3

&’ 8D : eIE s dr4S (NSQF - GQ‘E) 2022) - 0535 2% 1.12.78
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¢’ 20°3D (Automotive)
578 drerd D286 (Mechanic Motor Vehicle) - &g daboges S5

D848 2 1.12.79

3*'2,53 ArB3do aqoe EVAP (wfabééé &gr8 daboges D§OR) s*ub(gé :ag SIS &P
WSawe (Inspect the EVAP (Evaporative Emission Control System) canister purge

system by scan tool)

IR JULREA S B0 QB> BorBd

« TErg S0 P Sosoe

© TErgy PHEJ 33D Sakoe

* EVAP 52036 0§ or6g g, 983003:0 Soddo
* 39D 0 12V ergrdd ed>AAFAoS o

©ddTcen (Requirements)

FSTen/H8goren/H8goren(Tools/Equipments/

Instruments)
© G2eS 206 / LSwb - as reqd.
* 12V w’ééoé - as reqd.

* R a6 - as reqd.
. fobéé 0¢5 - as reqd.

dedo (PROCEDURE)

e 11 s FHED 3D Sobhto

1

2

36 25 dD6 JrgsS TRNDS” o ::)goooaué"o&

e3¢5 &P OYAD (A/T) 2rces Diachoes”, 2TEE d16 D
“P” Bo& &5° &ocsod

006 85 896 P ertiod.
o 500800 GIEAL L 202 J Da) ocsod.

EVAP ciewy (s°06) vod (Fig 1) (1)e5° 50 Degore
Ferd) AHSRS Sawoed

AREIE Bahedd DHBL g™ D 59D &osod.
fégo 206a%0 @RS b’?\.agojo Do &)Y Vg &
TE5R0 oSTED 3D Sosod

Q08D 2)me 3000 rpm &oé3 NEURS bo:‘.’)é@bc‘g
TEP(R0 OB BoBoE TE 3D Botod.

&), 2: TErg HE 3D

QoRA) FGoDoD) 08 Defod B HEDC.

EVAP ?.3)785 :Jg 0’955 oé ;.PSJ"Z@J ﬁ"gi)g_ &i)sbeéa
B0300&. 065 (Fig 2) (2). &55§§ DD fﬁ"ée.go 0 eogorr
29 23%33 mérzgéo 99D Saod

186

8 B8 BY PIBo VoBHECor TEF'B, TErid FB,
8°ég°e», EVAP 92)@5 tbg a‘é& 26 ogen  Hodosw
ECM (PCM) 99 Ba0d.

Fig 1

MVN11287H1

3 28 9dDoNEYS, TETED FDELD  HOBIED
g5°000f d & B0go Bood

4 538, 838, wh ook Snd Sro Fgrodn 8D
BOOC. 9BDDEDOD D30T HIPEdy BosoC..



&) 3: FYD PS>y edABrAoSEo argoe EVAP s:)‘(gé :ag S 399D Sosoed

1 a)‘své 9'055 [Tre) 2)033,5%)6(6.) EVAPS"Q}SS ‘&)g ;)965 4 éo%ﬁ)zgéé 66 338’666‘)’ QOOU" 366632‘3 %Oés, SE0D0

200d AHEIS Badod DT SID EIJcfod
e
2 EVAP =926 06 arec g, Boch B80Sy @0 5 =8, EVAP 5206 0§ o6 &0 &oddy wodod
° 2 S b AR )
DB a0 3P Sasvod. (Fig. 3) 6 @088 2rIPS Mol TErD Fgrot ARES
3 EVAPsR6 0§ o DBsse 20°C ¢ 30-34 Sasoc..
7 (Figure 4)&° crdo deomre “A” Feos8 ewcsod “B”
Fig 3
9 2S5 08 TP LI TEPED.
Fig 4
é
&) 4: 3P o 12V ergedd addrhoustio
1 EVAP 32006 06 a°e55 50&&6&)& 12V—w°5e)6:0 835 _
e & e Fig 5

B0, & ?8&&3‘ ,5"%)0 “A” o &33od. O ﬁ"%)o “B”
20838 oraed. (Figure 5)

5y 08: S o A bwaé‘a‘)g). BN oY)
Q0650 8D HEJEGo0.

2 B8 B2 PGB0 DdBoD Jesorr TEI'S, LS o I
200 26 SVDBTD. B B0od) PBS’ &) HanS,EVAP
SRRE HE TS & Ardyy B, P 3D Sabod

MVN11287H5

3 a°915°55.> ﬁ"égom s:;g Kool

4 EVAP ?3{85 :Jg ave55 EH6 L hore Sbeéa Ba30d

o r8D 1 IE drewd L3S (NSQF - 83D 2022) - 846 28 1.12.79 187



3¢5’ 2,83 (Automotive)

D86 & 1.12.80

578 drerd 3286 (Mechanic Motor Vehicle) - &g dabodes S5

EGR (dgrQ m§d 6(0632,527‘&1.‘5) TS &0 DIDY, 209 ©&0de (Remove and refit EGR

(Exhaust Gas Recirculation) valve)

VIGRD:S 92RO S0 QB> BoBESd
* EGR &8¢ & thBochoe

* EGR o6 §2£5 326§ Saioe

* EGR o8¢ I8 ¢sgax0 Sendoed

* EGR o&g &0 2ok

* EGR o655 & 89 Satoey

* EGR or65g & 860y Soiwoes

S oren (Requirements)

FSren/dH8gren/H8goren(Tools/Equipments/

Instruments)

. gb eare5 8¢5 - 1 No.
* Ay gbé 0¢85 - 1 No.
° 83"53 3*3:65 0¢85 - 1 No.
© GRS 2YM0E /L 0E - 1 No.

Hogoren/oogren (Equipments/Machineries)

o &2 Tvrdo - 1 No.
288a0Sy (Materials)

c 8 - 1 No.

* SR DY - 1 No.

o &BHS - as reqd.
. J’SJ“Z@J 8"%3)0 - as reqd.
* EGR avess - 1 No.

Do (PROCEDURE)

1 EGR a°e55 0 8ot (Fig 1)

Fig 1

MVN11288H1

2 w°75é.)6 008 DD &6&@&5 S &552)6;55 Kool
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¢’ 2°3D (Automotive)
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© 12 3 S& airRdé ergead - 1 No.
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258 Ared d2rdé - (Mechanic Motor Vehicle) - :?goﬁ S0808 g*’goﬁ DV
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e3¢5’ 2,83 (Automotive) 86 0& 1.14.83
578 drrd D786 (Mechanic Motor Vehicle) - evesedoh

A2S 20858’ Senerrtdoh 26dYSw (Perform troubleshooting in diesel engine)

VETHRD: & ETHRI0 JNOINES® G BV

* QoD .g"g SET IS o SO DBSADS (DegS)
0 RGBS IS o SPEErO VBAGC

* 202 DG, o seEErO D8SAC

BSOS DS G883 sPEETOD DOAGC

° QE Q02D 2006 DIAITMPIS e SPEETPOD :oocsgoc‘.
B 5/0HE Moud waNS wAAS i SO HBAGC

* 2080 380 E0 SOV DBAGE.

() Engine does not start (electrical causes)

Check battery terminals for
looseness/corrosion

Loose (Tighten terminals) |
Corroded (Clean terminals) (

OK. Check starter switch

Defective. (Replace Switch) _ |
( OK. Check battery
Discharged / Weak (Replace) )—/ l
( OK. Check starter motor
Defective (Overhaul) )//

(Il) Excessive oil consumption

— Y S

N N N )

( Check Qil level

OK. Check for external leakage of oil

QOil level high. (Remove excess oil)

No leakage. Check oil grade

ow Viscosity (Replace by correct grade [ OK. Check valve guide clearance

( Leaky. (Rectify)
(L

of oil)

( Excessive Clearance. (Replace valve OK. Check ring clearances

guides)

Excessive clearance (Re-ring)

—_ — U L

OK. Check piston/Cylinder bore/liner for
wear

Worn out piston/cylinder bore/liner
(Overhaul engine)

204



Check fuel in tank

No fuel
(Fill fuel)

o

K

Check fuel pipes for blockage

Blocked
(Clean pipes)

(o)
Check vent ho

K
le on fuel tank

Clogged
(Clean it)

o

K

Check fuel filter

Clogged
Replace (Filter)

(o)

Check silencer and exhaust manifold

K

J

Clogged
(Clean it)

(o}

K

Check injection timing

Improper
(Re-set)

o

K

Check valve timing

Improper
(Adjust)

Clean
Check injector

Defective

(Overhaul injectors)

(o)

K

Check fuel injection pump

Defective

(Overhaul and recalibrate)

o

K

Check compression of engine

Weak compression
(Overhaul engine)

e’ 8D : I8 rerd D2r8S (NSQF - agg 2022) - 0535 2% 1.14.83
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(IV) High fuel consumption (diesel)

Check leakage of fuel

Yes. Rectify leakage No. Check air Cleaner

Clear. Check tappet clearance

According to specification, Check
injection timing

OK. Check Injection

Clogged. Clean air Cleaner

Not as per specification. Adjust

Improper. Reset

Defective. Overhaul Injector OK. Check fuel injector pump

Defective. Overhaul and recalibrate OK. Check compression pressure of

engine

— M N/ N\
) U —— U U U

Weak Overhaul engine

TN N N N N YN Y

(V) Low Oil Pressure

( Check Qil level

Ok. Check Oil Grade

LOW (Top-up)

%

Low Viscosity. (Replace by correct grade
by oil) OK. Check oil pressure gauge

Defective. Replace Pressure Gauge )/
OK. Check Qil Strainer in sump

OK. Check oil pipes for crack/blockage/ )

:

)

Clogged (Clean It)

looseness

OK. Check pressure relief valve
assembly

Defective. (Repair valve assembly) )/
OK. Check Oil pump

OK. Check crankshaft and camshaft
bearings

|

Cracked (Replace). Blocked (Clean it)
Loose (Tighten it)

|

)

Defective. (Overhaul Oil pump)

:

Worn out. (Overhaul engine)

CY N Y Y Y Y

|
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(V1) Engine over heating

[ Check water level in radiator }
Less OK. Check external leakage/radiator
(Fill up) hose for collapse
Leaky/Collapsed oK
(Replace) Check fan belt tension
Loose OK
(Adjust tension) Check thermostat valve
Defective OK
(Replace) Check cylinder head tightness
Loose OK
(Tighten) Check tappet clearance
Not as per specification OK
(Adjust) Check injection timing
Improper oK
(Re-set) Check radiator pressure cap
Defective OK. Check radiator cores for internal
(Replace) and external clogging
Clogged OK
(Clean) Check water pump
Defective OK
(Overhaul) Check exhaust manifold and silencer
Clogged OK
(Clean) Check injectors
Defective OK
(Overhaul injectors) Check fuel injection pump
Defective OK. Check cylinder block for scale
(Overhaul and recalibrate) formation/blockage of water passage

s

N N N N N N T T N Y Y Y Y T

Blocked
(Overhaul engine)

e’ 8D : I8 rerd D2r8S (NSQF - agg 2022) - 0535 2% 1.14.83
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(VIl) Low power generation

[ Check external fuel leakage/fuel pipes

Leaky/Clogged

)

o

K

(Rectify) Check fuel filter and overflow valve
Clogged OK
(Replace) Check air cleaner
Clogged OK
(Clean) Check cylinder head tightness
Loose OK
(Tighten) Check tappet clearance

Not as per specification

o

K

(Adjust) Check injection timing
Improper OK
(Re-set) Check exhaust manifold/silencer
Clogged OK
(Clean) Check injectors
Defective OK

(Overhaul injectors) Check fuel feed pump
Defective OK

(Overhaul feed pump)

Check fuel injection pump

Defective
(Overhaul and recalibrate)

o

K

Check compression pressure

Weak
(Overhaul engine)

s’ 8D : eIE drerd dr4S (NSQF - BQ.E:) 2022) - 0535 2% 1.14.83



(VINI) High oil pressure

( Check oil grade )
( Dirty engine oil. CHANGE ol ( OK. Check relief valve )
Defective relief valve.Clean and refit or ( OK. Check oil pressure gauge ]
replace
i i OK. Correct oil pressure gauge
( Defective oil pressure. gauge replace

(IX) Engine noise

( Check fuel quality )

( Incorrect quality of fuel (replace it) ) ( OK. Check piston carbon deposits )
More carbon deposits on piston head ( OK. Check engine bearing )
(DC carbonise it)
Bearing is worn out. (Overhaul the -
engine) ( OK. Check Injection )
( Defective injector. (overhaul it) ( OK. Check crankshaft and play )
More end play. (Overhaul the
engine) OK. Big and main bearing
lubrication

( Poor lubrication. (Rectify it)
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Fault Finding chart - All Applications

quired

S
()
o
e
g —
S | 3
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o 5 o @
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c 7] (72}
o Q c Qo ) o
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°o| o | o X |5 P o | £
T | o S g/l 9|22 g  E <2
o)) 14 [*] n 1= 1= (e} e o) 5
€ = o o on 3 E = | O | F
€| o 21 8 %8| c| o T E|E
S| » o ®8 3|0 @ 5| o0
S [ © = © (&] © o i) &=
' s 4| X% == x | x
— w 3 = N
Q| = o O | 6|9 ¢ 8w
€ Tl x| £ x o| L o o
S5 6|l | »| | e || 2| F | 4|4
© =) o) = — —
c|l o E|l | 8| 2|2 5 > ==
w o o | w @m @m T | O 0|0
Dirty air cleaner
Clean or replace element accordingto manufacturers @ @ @ @ @ | @ @ o
recommendations
Restricted compressor intake duct
Remove restriction or replace damaged parts as re- ® o o ® 6 o o © o
quired
Restricted air duct from compressor to intake mani-
fold ( ) L) ®
Remove restriction or replace damaged parts as re-
quired
Restricted intake manifold e o e o ®
Refer to engine manufacturer's manual and remove
restriction
[
Air leak in feed from air cleaner to compressor
Replace seals, gaskets or tighten fasteners as required
e o6 © 06 06 © 0 O
Air leak in feed from compressor to intake manifold
Replace seals, gaskets or tighten fasteners as required
[ o 6 6 o o o
Air leak between intake manifold and engine
Refer to engine manufacturer's manual and replace
gaskets or tighten fasteners as required
e 6 o o o o
Foreign object in exhaust manifold (from engine)
Refer to engine manufacturer's manual and remove
obstruction
[ ) o o [ )
Restricted exhaust system
Remove restriction or replace damaged parts as re-
e 6 o o o

Exhaust manifold cracked, gaskets blown or miss-
ing

Refer to engine manufacturer's manual and replace
gaskets or damaged parts as required
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Gas leak at turbine inlet/exhaust manifold joint
Replace gasket or tighten fasteners as required ® o 0 o ®
Gas leak in ducting after turbine outlet ° °
Refer to engine manufacturer's manual and repair leak
Restricted turbocharger oil drain line
Remove restriction or replace damaged parts as ® o e o
required
Restricted engine crankcase breather ® o e o
Refer to engine manufacturer's manual, clear
restriction e o o o
Turbocharger bearing housing sludged or coked
Change engine oil and oil filter, overhaul or replace
turbocharger as required e 0o 0 o
Fuelinjection pump or fuel injectors incorrectly set
Refer to engine manufacturer's manual and replace or
adjust faulty components as required
] y p q e o
Engine valve timing incorrect
Refer to engine manufacturer's manual for correct
settings and adjust as required ® © o o o o
Worn engine piston rings or liners
Refer to engine manufacturer's manual and repair as
required
a o o o o o o
Burnt valves and/or pistons
Refer to engine manufacturer's manual and repair as
required ® o 0 00 0 0 o
Excessive dirt build up on compressor wheel and/
or diffuser vanes
Contact your local approved dealer
Turbocharger damaged e & o o o e o
Find and correct cause of failure, or replace turbo-
charger as necessary
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Fault Finding chart - Wastegate Applications

1o
()
o
P
_‘:“ —
S | 3
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e | V|
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I = 7 4
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el x| £ x o 2 o o
c|l o |  E|l | 8|2 2 |5 > ==
w| a o | w o o T | O | 0| O
Failed actuator diaphragm
_ o L o
Replace using correct Actuator Service Kit
Seized waste gate valve (in turbine housing)
Free valve in accordance with details in the appropriate o o
Holset publication replace complete turbine housing
sub-assembly
Leaking actuator hose
L [
Replace hose and clips
Waste gate mechanism set incorrectly
Contact your approved Holset agent for correct setting e o o o o
procedure
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