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a) Electronic fuel
injector b) Mechanical fuel injector.

Fuel Filter

Fuel Injectors

(ECU)
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1. (Water Pump):

(Mechanical), (Electric),
(Variable)
2. (Radiator):
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3. (Coolant):
Zvcgviv - °

4, (Thermostat):
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6. (Cooling Fan):
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(Water Jacket):
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(combustion)

Cam locking
surface

Pressure relief valve spring
Upper sealing gasket
Lower sealing gasket

Upper sealing
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Lower sealing

Overflow tube
surface

8


https://www.google.com/search?sca_esv=70a532a702b7bdb6&rlz=1C1VDKB_enBD1078BD1079&cs=0&sxsrf=AE3TifPjaOavcg8pA1pHxknBV5OuiEu-Fw%3A1758907716004&q=%E0%A6%95%E0%A7%81%E0%A6%B2%E0%A6%BF%E0%A6%82+%E0%A6%AB%E0%A7%8D%E0%A6%AF%E0%A6%BE%E0%A6%A8&sa=X&ved=2ahUKEwiavMns-faPAxWvxDgGHWX0MwAQxccNegQIJxAB&mstk=AUtExfAbjnRS-5SFfNPEXzXaL0RJTpgWdZ0xwOChVLKts6nLvoGcXDg-guA59UuZtvP5d58y6uHn2_kdBCzWOKcQRWz4G9sA6sunw24HniNxqSZYewpjaaFIpKF0sausACr9NkZQt8fT6tmF-hzuQ3ghewj9KuxBhkrlKxbnQXODXNgiYlY9dOi5FbAzJ2vexxKGqVxW7flVY5zwEtfw24RVdd7EPprMNEt1iS6F5glDAz-fYcb20qpl_ZrQx3p9jaHSK2wL9xifaDbVa6dwfMddSnk52p_vgFSwwS7-tK0FeEon_g&csui=3

Automotive Cooling System
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Ignition Coil
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Spring
Drive Gear

Ignition Distributor

Sob




fefEfRTea wist 8 Freicrs “iwrs:

dod



S QIIeSr=: —

QRGT fore: a5 2o/ ST On (OIEhes
ifE AN FIWT I |

=i o

, =ifE Ao
1% S.00 (ATF 3.20 W, @it wE@ (IG= 3feea
S |

(Ignitor): ECU

ECU

VVT-i

ddo




2o &l ST TR

=, PN FEm P wieq srfaw: T 72 Bras T 9F qwied 5w, SeE @ T I
CPYTE grEee) @ oefEre BT HIED 4 9dfive o w4 Irw) @9 (F) 41E9A 6 (%)
GLEeTal ATED | Ao, SOCEE WorE, Tfeew 7535, grzwar Fue, 7.9, o0, st
penfe AFNd WiFGa e fem s oeed $oe, @ba, TGa- e, orEE
T4, fEFGfAtoa 119 @32 =1F o1 Tenfe oueea ASHe waTs |

999



CWSITEE T A6 (reula Avst Aost R B awe wnteeera b e
FOAEE AEAT 53fEe-a A, waeE ., 4wt 93 FRears s @Gt Mo Az
FfEG i<l u af®b o= FfFwa Adras w1

1.7, 9 (contact braker point) @32 b7 RFERELT =med = «fawifFe &)
fEFafaEta ot g Fmrmess gt Afasfers om Fremsne <A g e aufs
(2:3) | 2fg w2 carn FEFEREEe =mable ©ya @) 1= STnrwha Ay FrraEd
AT AT (B52A, (%0 G arcas s TFafRehs =mwina @ s une oF A
1, [, 0t e & 99 79| e genfe G ane BREREsT et soif 93 @
FIITHA T W T @FTE WH-97 Jesd A0t O34 31, 2, AT = 7 wdie A=) Ao
fdqre. o1 J50éa oA 9% I UW @32 B R et me R @ g7 weefErs wefaea
FOEE S F1E0 S TR pare A0S o1 992 97 geR 6 FEEE s
TEfEe-g Tn sivbrera A i e Tl o, aMe G au 596 o6t o541
Grfsa=1tad IS 16 021 Tof== sraree e §3fe-a3 =13 ane bt @32 =1Ed i
4t 31 fag onersd Bifbe.aq w17 AIte 7Y 932 SIEF A6 4T ST =AY o8 @) @T
iRt B2f%i-9 Shooo T0E 3000 (SIEBCEY FB o0 Frs=ra BFEREEE, Trebim
FEMREEE 8o-ao D& (STP00Ed R 70 | 9% T% (S10 oo FTHe (Ut 2 e
T @3% OFhE 149 grw fofEfatte @bm am @ba feme o o9 opim 93a
fefafastran a1 GifareTa Arst = T3 v4=2 o712 s wfe & cestrbme wfae 7@
=1 Td A4 PO TERLR0ET WHTH @32 ~E Aed A% IEeheea mAew od 7w
AITHG 7ol w01 (A6 TFRAEcT e MY A 46

. [, A0 4fE Cers FSAE = 492 96 g8 =2 391 ST A 948 2 T
(STC5e (o R T HEIHR 61 B, A S0wh Yo ot A3 AG e R ofwrg 4iee
€92 #RE BTesA A 21 BT S Al A g sfaes o) 97 2e1d 73 932 @
MBI SITA B (SITGrea H8 ZH| SIZAa A ARTE Yo (ATF 33 (O 417F| ¥y
ISR #ABH Sooo (4T Y3000 (8196 1t B, R, A0S 192 Yo w4 (v w1 3R 2w
oTq FCE AT I fg Aele correbrew AR o AIWd Aiiw gv B [ S A4
AU F41, g FrHE QST (SI00% [A0s 4% F0F @01 T AZA04 A124 @92 &, [,
ATHG T TOTH TS (ATF T51 AW

9O



fBa: (%) TBIR = s afe

o, TN Bl e i

.

TG 2 25 9F 0 [ $7E 2R SS9 . 20faes 2% (@9 ol
2fEm) 3T 70 9B IF 20 T O (SIU0T (51 FACE I WIAEDT €32 G0
SIS aA1E FLE A @)

T 2oifeaa Bebw B «ff wae
&% oA seREa 4 fbfes 93h
o wed IR W @I
wfEa 2efew SrSera orae- 38
Y B = oY (4TS Ford T
iR tofa Tars W W
wffEee = Bey oA e 3,
efimtaa oo A wnd tefa
FA0S 9 W =& T3 gt #2
4T

5@ ()11 251 sy

TeohfEw i sefor rds:
rEahae e sy 2Eabfe AfE 0 94 o1& 303, N9as 92 NEE G

g7 o2 U afee = tefd Tace oma o7 Fafee o) 29 e s e e
s 92 TH-co1ehe =$ TefR 309,

999



‘@ -_1 ’v' ; ﬁ'.

IGNITION
SWITCH
- ->
VACY! BATTERY
ADVANCE
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ELECTRONIC IGNITION SYSTEM
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nition Control Module (MOM)
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Camshaft
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(faulty)
)
(wiring), | o | |

) (Repc':vir) | |

) (Replacement) |
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)
)
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ECUECM BCM /
\ ECU/ECM BCM

)ECU[ECM BCM- -

e ECU/ECM: , ; ,

(] BCM: ) ) ) ) ) )
) (Inspection) -

. ) DTC (Diagnostic Trouble Code) ,

(CANJ/LIN)

. : ( : , )
)

. /
) (Repair), -

. /

. / ( )
) (Replacement)

i : OEM

/

. I

)

e ESD (Electrostatic Discharge)
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. / ECU/ECM BCM

ECUECM BCM
Electrical and Electronic System ,

; / IC ( )
ECU, BCM, |
' IC

) (Transistor) -

* Base-Emitter

* (out of circuit)
) / (Capacitor / Condenser) -

) (+/-)

e IC- ,
e IC-
) (
* IC-
. IC ,

) ]
. (ESD)

Base—Collector
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Micro3 fuse  Micro2 fuse Blade type fuses

Maxi fuse
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) ,
() (Pressure Plate)
(Warped)
() / (Coil Spring / Diaphragm Spring)
(finger type) ,
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(spring tension),

() (Release Bearing)

() (Slave Cylinder)
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(Adjustment) (Bleeding)

) (Clutch Adjustment)
- (free play)
1. -
- ( - )
2. /
3.
/ ing
4, :
/
) (Clutch Bleeding)
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~wbhE

(Brake Fluid)

- (clutch slip)

/ (Replace)

?

Clutch plate / Friction plate
Pressure plate

Coil spring / Diaphragm spring
Release bearing (Throw-out bearing)

(Test)

N0y



© ~N oo

Master cylinder & Slave cylinder
Clutch fork / Release lever

Pilot bearing/bush ( )
Flywheel surface ( )

?

) Clutch plate (Friction plate)

(Iin.ing)
/

Iwarped
(hub spline)

) Pressure plate

/
(blue spot)

/

) Release bearing

(play)

009



) Slave cylinder  (Hydraulic clutch)

(Step-by-step)

1. (. )
2. ( , )
3.
4,
5. /
?
. I
. /
. /
(Clutch Servicing Procedure)

(Steps):

1.

20



(Release Bearing)

(Reassembly)

(

10-25

)
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Clutch Plate
Pressure

Diaphragm
Spring
Clutch Plate Assembly

d80




a x> wnh e

© ®~N o

(Self Check) - .

o8>



10.

Do

(Answer Key) - 4.1

o8



© oo N OAE WD

[ T
NP O

(

(Job Sheet) - .

10-25 )

(Specification Sheet) - 8.3

289



>88



(Information Sheet) - .

(Contents):

8¢



()

()

()

()

/ (Input Shaft/ Clutch Shaft)-
(Power)

(Functions)-

/ (Lay Shaft/ Counter Shaft)

(Functions)-

/ (Main Shaft/ Output Shaft)

(Functions)-

(Synchronizing Unit)

(Output shaft)-
(Functions)-

(Gear clash)
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() (Different Gears)

(First Gear)
(Second Gear)
(Third Gear)
(Fourth Gear)
/ (Fifth Gear / Overdrive)
(Reverse Gear)
(Functions)-

. (Forward/Reverse)

( ) RPM (

(Teeth)

, CVT, AMT, DCT-
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1st gear 1st-rev. synchronizer
(1st gear engaged)

2-3 synchronizer

Input gear (3rd gear) Reverse gear

Counter gear Idler gear

mph km/h

Manual Transmission Fluid (MTF)

SAE 75W-90 75W-85

, APIGL-4 GL-5

28V
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(DCT): ,

Intermedia!e Oinput B Output
clutch applied One-way clutch EHold — Power flow
overruns

Override
band holding

Direct clutch
applied
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) P e | L AV —~
0 —:“ - AL%;‘ = &_;I ! S~
e { : N ) — T— ! '-_l,‘ = ||

- —> —> —> —> —» (o 1.0 turns
= output

Direct Ring gear and
clutch output shaft

Shell and
reverse
sun gear

Cover

Turbine shaft
Ford

I. Power flow in high gear of a four-speed automatic with overdrive.

"ATF" (Automatic Transmission Fluid)

ATF
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Service Gear Box
(Testing) (Replacement)

) (Gears)

) (Input, Counter & Output Shaft)

. | (bent)

) (Bearing & Bush)
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(Oil Change Service)
(Inspection & Cleaning)
(Leak & Seal Service)
(Adjustment Service)
(Overhaul Service) —
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(Preparation Stage):
(Draining Old Oil):

(Inspection): :
(Refilling New Qil): ( SAE 80W-90)

(Finishing & Testing):
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) (Gasket)

. (Gear Qil / MTF)
. (Oil Seal)

) (Teflon Tape)

(Grease)

GIEARBOSS TEL CANVRENENE

Fill Plug

New 0il In Argsas

Drain Plu
- 1. Gaidrr iintuhe tel dren pan rokun

Place oil pan under car
2. Unsrcew drain plun
3. Drorrew drain plug

—  Allow old somplitel exain to drain
completely

5. Drten plug pon renuair & snys lagan
3. Unsrcew drain pluan
4. Replace fill ogan
P —» 6. Pour new gear tt‘3| oil

6. Pour new gear oil
Old Out 7. Check ol level

8. Torus oil deain pluan

Correct Oil Level

Mgl
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Flange

Oil seal

(FWD): (

(RWD):

Case bearing Axle or side gear

Adjusting
nut

Pinion (spider) gears

Axle (spider)
side gear

V4 Gasket

Ring
gear

Pinion
bearing

SDacer Shim
Shim Differential
case

Adjusting
nut

N (¢



Ring
and
pinion

Differential Bearing cups

Threaded
bolt holes

Spider
gears

Differential
case

Companion
flange

. SAE 80W-90

: Acceleration deceleration

: Acceleration ,

Axle housing
machined
surfaces

Yo



e uggish

Scoring of teeth
from lack of
lubricant

Drive
shaft

Pinion
drive  Rear axle
gear  bearing i

Differential
case assembly

Axle
housing

Galled
cone or race

roller Damaged
A rollers
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Match
/ marks

Holding
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Carrier cap Carrier
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(Contents):

(Propeller Shaft)
(Power)

: (Hollow)
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SERVICE POWER TRANSMISSION SYSTEM

@ Transfers rotational power from the @ Located at both ends of the propeller @ Telescopic design, has internal splines.

gearbox to the differential. shaft.
e FhEe oo iE @ Adjusts the length of the propeller shaft.

@ Long, cylindrical, hollow shaft. @ Allows flexible transmission of rotational
— power at various angles. ® Compensates for suspension movement

® Transmits power to the rear wheels of

—— = and vehicle travel.
the vehicle. @ Reduces vibration and compensation.

(Universal Joint / U-Joint)

1

. (Cross)

(Slip Joint)

. (Splined)

UL



/

/

(Propeller Shaft Tube)

(Slip Joint/ Slip Yoke)

(Flange Yoke)
/ (Center Bearing / Carrier Bearing)

(Balancing Weight)

(Cross/ Spider)

(Yoke)

(Needle Bearing)

(Snap Ring/ Circlip)

(Grease Nipple)

b



(Propeller Shaft):

- (U-joint):

Needle bearings Center yoke

Housing

Two cardan
universal joints

Grease fitting Pin

Cross-and-roller or Ball-and-trunnion (housing) Constant velocity
cardan universal joint universal joint universal joint
(Slip Yoke):
Drive shaft

Rear yoke

::> Rear U-joint
assembly

Slip yoke

Internal

splines for ' )
transmission - Spider or cross

output shaft
o~ Bearings and cap

R



. (Misalignment):

. (Excessive wear):

. (Fracture):

o ]

(Failure):

Universal joint
Propeller

smaller
than cap

d9o0



(Functions of major components
are described)

(Propeller Shaft Tube)
/ (Slip Joint/ Slip Yoke)

(Flange Yoke)
/ (Center Bearing / Carrier Bearing)
(Balancing Weight)
(Universal Joint)
/ (Cross/ Spider)
(Yoke) |
(Needle Bearing)

/ (Snap Ring/ Circlip)

(Grease Nipple)

B



(Major components are tested
and replaced, if necessary)

(Testing) (Replacement)

(Testing of Propeller Shaft Components)

) (Visual Inspection)
3 o
) . (Vibration Test)
. /
) . (Balance Test)
) . (Slip Joint Inspection)
3 /

. (Testing of Universal Joint Components)
) (Play/Loose Test)

) (Rotation Test)
) / (Grease Check)
) / (Snap Ring Check)

(Replacement if Necessary)
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(Final Check)
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Scribe marks for
realignment

Differential
flange

Rear yoke
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(Sensors) :
ECU (Engine Control Unit) TCU (Transmission Control Unit)-

Service all sensors

(Crank Position Sensor)

. RPM ECU-

(Cam Position Sensor)

(Water Temperature Sensor)

. ECU-

(Air Temperature Sensor)

. ECU-

b



()

(Throttle Position Sensor-TPS)

(Manifold Absolute Pressure-MAP Sensor)

ECU-

(Mass Air Flow — MAF Sensor)

(Oxygen Sensor / O, Sensor)

ECU-

(Knock Sensor)

ECU-

(Idle Speed Sensor / Idle Air Control — IAC)
RPM

29



MAJOR ENGINE SENSORS

MAF Sensor ___
MAP Sensor a

ECT Sensor

CMP Sensor %
Knock sensor ’ .

Oil Pressure  Oil Pressure
Sensor

Fuel Pressure

Service all sensors

(Symptoms of Sensor Faults)
(Check Engine Light)

(Methods of Checking Sensor Faults)
(Visual Inspection)

(Diagnostic Scan Check)
OBD ECU/TCU (DTC)

Yo



(Electrical Testing)

(Functional Testing)

(Comparison Test)

/
SERVICE POWER TRANSMISSION SYSTEM—
ECU/TCU :
(Servicing)
(Replacement)

(MAF)

(MAP)

obrd



(TPS)

(O Sensor)

(VSS)

(Replacement of Sensors)

ECU/TCU

(Final Check)

Service all sensors

SR



(Testing)

) (Electrical Testing)
) (Scan Tool Testing)
. OBD ECU/TCU
) (Functional Test)
)
. (Warning Light)

b9
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(Answer Key)-4.5

: MAF (Mass Air Flow)

: ECT (Engine Coolant Temperature)

: TPS (Throttle Position Sensor)

(O, Sensor)

: MAP (Manifold Absolute Pressure)

: ECU (Engine Control Unit)
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Throttle HVAC Steering
Corsriggnsre;_sor Position  Sensor Sensor Fuel Level £

Differential torque Sensor 5 Sensor
Non-Contacting K R /
Angle Sensor SIS

Motor
Position
Sensor

,p
L 3

[/
Chassis I‘
Level '
Sensor

Wheel Speed
Sensor

Mirror
Sensor

Accelerator Pedal
Angle Sensor

Headlight >
Range ‘é} Transmission
Sensor Sensor
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Brake pad
Caliper

Ventilated disc —™

Carbon-ceramic
rotor

Bleeder screw

Support spring

’ Retaining
Piston seal / sirov
Friction lining

Support key
Dust boot

@‘\ Anti-rattle clip

Outboard
brake pad

Inboard
brake pad

ypo
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Hydraulic Flukd
from
Brake Master Cyfinder

Support .
i \ "/ Retainer

Caliper anchor

%‘\ screw plate
Brake Support key i Splash shield
Slipper
hose S~ Machine o
screw
s Hub assembly
eeder Caliper oy,
screw 5
assembly Disc
Seal
b Piston Washer
Anti-rattle —VO s Dust S
clip 0/ seal ‘ etainer
Inboard Outboard it /
brake pad brake pad ‘
A Cotter pin
Backing plate
Hold-down pin y shoe F
Primary springs
g,, shoe &, Parking
Wh i 4 ] brake strut
eel cylinder assembly A [ X
Parking brake : Adjuster cable
lever . Adjuster lever
Lining p
<o 5 o
Hold-down spring /'.0 /éy
Adjuster Tension Brake
B star wheel springs drum

B -
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(ABS)
(ABS)

ABS

ABS-

: ABS

ABS
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Rear wheel
speed sensor

Brake booster
Master cylinder

speed sensor

Front wheel

ABS control

ABS motor
relay
Modulator
unit

(ABS)

'‘ABS'
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Brake System- - ( ) (
)
(Brake Adjustment)
/ /1
.
. /
. /
° / — /
2.
. / ,
. /
. / /

(Bleeding of Brake System)

(Air Bubble)
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- (FR, FL, RR, RL)

(

(Testing)
(Replace)

| (Brake Pads/ Shoes)
/| (Brake Rotors/Drums)
(Caliper)
(Master Cylinder)
(Brake Lines & Hoses)

(Brake Fluid)
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02. , 4

03. / 5

04. / oy 500

Brake assembly

Bleeder
screw

Trapped
air

Can use

pedal
instead of

B
Bleeder screw

Pressure
bleeder
tank

Clean brake fluid
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Universal

Steering
knuckle

Flexible

couplin
Clamps P 9\

Steering

Wheel
spindle

Steering
knuckle

rubber boot Ball socket

Steering
column
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?

(Wheel Alignment)
Suspension-
(Caster) —
(Camber) —
(Toe) —

(Exclusive Steering)
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https://www.exclusivesteering.com/blogs/news/the-importance-of-properly-calibrating-your-steering-system?utm_source=chatgpt.com
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'3 /
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(Testing) -
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. ?
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. (tpub.com)
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. - (looseness) (sts.parts)

?
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*

. - (tpub.com)
L 2

(Replace) ?-

v
v
v
v
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02. , 4
03. / 5
04. / Sy 500

Loose

column
Deteriorated bearings
rubber

coupling

Loose gear
assembly
mounts

Worn outer tie-
rod socket

Internal
gear :
[ problems &g

Leaking

fittings

Low pump
pressure part wear
Hose
restrlctlon

Hole in //
boot causes

\ Loose power
"~ steering belt

o — o S
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; (Independent Suspension)
(Dependent Suspension)

Upper
mount

Dust
tube

Piston
rod

Seal
assembly

Oil
chamber

Piston/valving
assembly

Piston/valving
assembly

Diaphragm

Pressurized
gas chamber

Lower
mount

Ve



(Independent Suspension)

: (MacPherson Strut) (Double
Wishbone)

(Dependent Suspension)

(MacPherson Strut)

DY



Strut
damper

Coil spring
around strut Spring on lower control arm Coil spring around strut
A (front-wheel drive) B (modified MacPherson strut) (& (rear-wheel drive)

(Oil Leakage):

(Excessive Vibration or Bouncing):

(Unusual Noise):

(Venhicle Tilting to One Side):

(Nose Diving):

(Uneven Tire Wear):

(Poor Handling or Stability):
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(Bent Rod):

- (i) Air type (ii) Qil type shock absorber

(i) Air Type Shock Absorber ( ):

Figure Bellow type air spring l

(Compressed Air)
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(i1) Oil Type Shock Absorber ( )

— Ill( ABSORBER DIAGRAM [—

Top Mounting Joint

b

i QBB BAR055 %% ).,
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Shock Absorber— (Functions)

g PENSH
HOW CAR SUSPENSIONS WORK Twin-tube Shock

Absorber

the piston Neserve
Cytinger

Qil flow through
the base valv i

Pressuce
Tabe

Qil reserve

Base
Vabve

Qil flow through
the piston

Qil flow through ik
the base valve Mount

EXTENSION COMPRESSION
CYCLE CYCLE

(Bouncing)

Shock absorber

(Testing)
(Replacement)

MACPHERSON STRUT

- STRUT
MOUNT
FRONT
Coil
STRUT e
—SPRING

" STABILIZER
» I,// BAR LINK

CONTROL ARM
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Strut assembly

Manual
strut

spring
compressor

coils
together

Air operated
spring compressor

Strut spring
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- (Components of Leaf Spring):
(Main Leaf)
- (Eye)
(Secondary/Graduated Leaves)
(Eye)
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(Bush)

(Center Bolt)

(Clips / Rebound Clamp)

- (U-Bolt)

(Spring Seat/ Saddle)

1

leaf spring

Frame Shock
absorber

Spring bolt
and nut

\ Spring
eye

Lower
control arm
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- , , (shackle)

(shackle) : -

(helper spring) :

- (Types of Leaf Spring):
(Semi-Elliptic Leaf Spring)

(Quarter Elliptic Leaf Spring)

(Three-Quarter Elliptic Leaf Spring)
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(Parabolic Leaf Spring)

(Transverse Leaf Spring)

( )

(Types of Coil Spring):

(Constant Rate Coil Spring)

(Variable Rate Coil Spring)

(Progressive Coil Spring)

(Barrel Type Coil Spring)

(Tapered Coil Spring)

(Functions of Leaf Spring):
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(Functions of Coil Spring):

(Ride Height) -
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Advance Auto Mechanic

(Reassembly)
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(Testing of Leaf Spring):

(Sagging), )

(Testing of Coil Spring):

(When Replacement is Necessary):
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(Replacement Procedure):

S



© oo N~ wWwNhE

[EEN
o

[EEY

© oo N OAE WD

|
o

(Self Check)- .

(Answer Key)- .

08



© oo N AW

— -
= o

B~ w N e

(Job Sheet)- .

(Specification Sheet)- .

O



QOY



(Information Sheet)- .

(Contents):

09



—— ROTATIONAL FORCE
TRANSMISSION

WORKING OF TORSION BAR

O



* 1 (torsion bar)

(turn ),

¥

W Bushings & Brackets mSway Bar End Link \ "'
H Fixed Mounting Point MAdjust Proper Length
, rattling
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. : (bushings)

(Wear and tear):
(ball joint), (bearing) (rubber bushings)
. : (oil seal)

Torsion Bar Stabilizer Bar-
Torsion bar stabilizer bar , ,

. Torsion Bar- -
Torsion bar ,

torsion bar- ,

. torsion bar-

. torsion bar

. Stabilizer Bar-
Stabilizer bar ( sway bar) (Body Roll)

stabilizer bar- ,

torsion bar stabilizer bar —
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Torsion Bar Stabiliser Bar
Torsion bar stabiliser bar

(Replacement)

Wheel hub

Torsion bar

. Torsion Bar -
Torsion bar
e Torsion bar- ,

. - (spring action)

Torsion bar

. Stabiliser Bar -
Stabiliser bar
e« Stabiliser bar ,

Stabiliser bar

torsion bar

. bar,

stabiliser bar

(Testing)

o

by > .
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(Self Check)- .

(Torsion Bar) ?

(Stabiliser Bar)
?

(Answer Key)- .
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(Bush): - (shock absorber)
1.
2.
3.

(Rubber bush)

(Polyurethane bush)
(Metal bush)

1.
2.
3.
4, )

.
&
|
y &

COFOD
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OIS .

(Mounting):

(Engine mounting)
(Gearbox mounting)
(Suspension mounting)

(handling)

384



Bush Mountings
Bush mountings :

(Testing) (Replacement)

. Bush Mountings

bush , ,
e bush mounting- ,
control arm, stabilizer bar, shock absorber subframe mounting

. [ - (play)
bush mounting-
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bush , mounting ,

bush mounting
bush/mounting

bush/mounting

bush mounting

(OEM)
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(Metal knocking sound)

1] 7

(Maintenance TIips):
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10.

(Self Check)- .

1. (Bush) 2
2. (Mounting) ?
3. - ?
4. - ?
5. ?
6. ?
7. ?
8. ?
9.
10.
(Answer Key)- .
(Bush) : -
(Mounting)
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Dust cover S a‘/ Body-to-strut nut
Torque /76

rod nut Upper strut
mount assembly

Spacer Spring seat
Bumper /
Dust cover
Rod Spring
Rod Shock cartridge
guide
Strut shock
absorber
assembly
Knuckle

Knuckle
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(ICE)

(ICE)

(DTC) ECU (

(soc)
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22.
23.
24.
25.

26.
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28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

(BMS)

(Examine)
(Test)
(Check)
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(ICE)

(Hybrid Engine)

— (Internal Combustion Engine — ICE)
(Electric Motor)
(Working Principle):

(Main Components):
Internal Combustion Engine (ICE) —
Electric Motor / Generator —

Hybrid Battery Pack —
Inverter / Converter —
Hybrid Control Unit (HCU) —
Transmission System —
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DC

AC

(PCU):

(ICE)

ICE

(Regenerative Braking)

N(e)



(Types of Hybrid System):
1. Series Hybrid: ,
2. Parallel Hybrid:
3. Series-Parallel Hybrid: ) ,

control control
Battery module Battery module
pack pack

Transmission Transmission

Engine Engine

out

Parallel Hybrid Series Hybrid
Power
control
Battery module ‘
pack

Transmission

Engine

Series-Parallel Hybrid

(ICE) - ,

Vo



(Mild Hybrid System)

(Full Hybrid System)

(Plug-in Hybrid System)

(Series Hybrid System)

(Parallel Hybrid System)

(ICE)
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(Advantages):

(Disadvantages):

(CO2)

(acceleration)

RO



(Vehicle Propulsion)

(Assist to Engine)
(acceleration)

(Regenerative Braking)

(Engine Starting)

(Battery Charging)
/

(ICE)-
(ICE)
. ICE

ICE- -
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ICE

(acceleration)

ICE
ICE

ICE

ICE

ICE-

ICE

(ICE)

ICE

; e-CVT,
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ICE

e-CVT :

(ICE), : : / ,
(PCU)

% )

(Smart Energy Management)
(PCU) ,
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(Combined Power Operation)

, CO,, NOx

(Energy Source Selection)

(ICE)
(Battery )
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: +
(Regenerative Braking)

(Battery Charging & Energy Recovery)

— (Start-Stop)

(Combined Power Operation)

( ! )

(System Control & Monitoring)
(PCU) (ECU)

( ! ! )

Transmission
Motor-generator HV power
control module

HV power cables
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SERVICE HYBRID SYSTEM

Hybrid System Components, Types,

Benefits, Functions & Faults

e What is a Hybrid System?

e Fuel Efficiency
® Reduced Emissions

\ e Improved Performance

e Internal Combustion Engine (ICE) + Electric Motor

Ki. Key Coﬁpor;;nts

‘

=

v Fuel Efficiency on
v Reduced Emissions ”\
Al g

v Regenerative Braking_E m

v Smooth Performance :T/:"‘k‘f
_ =

Intemal Combustion Electric Motor Battery Pack Power Electronics
Engine (ICE) J
N B =
3. Benefits ) (3. Benefits \

v Fuel Efficiency &
v Reduced Emissions ‘\@

v Regenerative Braking __, f’/‘f\’}
—_—d

v Smooth Performance ﬁ

N

v Low Speed Drive

v Regenerative Braking

v Assist to ICE

v Silent Operation

v Primary Power @ —
v Battery Charging )

v Assist Motor

(7. Common Faults

k ICE Faults | Motor Faults

L

|

S
/6. Role of Transmission

Plug-in Hybrid

v Regen Braking

v Energy Management Y& \ RS

 Smooth Transition

v Regen Braking

+ Energy Managemen

=

SN
ek 2 B
e ICE + Electric Motor work together

v Fuel Efficiency

v Reduced Emissions

v Improved Performance

v ICE + Electric Motor work together + Improved Performance

8 ol S - NS =
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07.

08.

09.

10.

(Self Check)- .
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(Answer Key)- .

:HCU

(HCU)
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(Caution):
(High Voltage)

(Specification Sheet)- .

(Hybrid Diagnostic Scanner)

HCU)

295



Compound Motor-generator 1

/7 gear unit

transaxle - - Rear

\', S leoueees B e e transaxle

Motor-generator 2 / Motor-generator 3
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(Contents):
v
4 (DTC) ECU
J 1]
v , (socC)
v (ICE)
v
. OBD-II (On-Board Diagnostic Scanner)
ECU (DTC) — ) ,
[ ] / ) ’
. (Megger)
. /
( , , )
()
OBD-Il
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PPE

(Purpose):

(Isolation Testing)
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(Steps of Fault Diagnosis):

DTC (Diagnostic Trouble Code)

H i)

(HCU)
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