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a) Electronic fuel
injector b) Mechanical fuel injector.

Air Cleaner

Fuel Filter

Fuel Injectors

(ECU)
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(Self Check) - .
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10.

Do

(Answer Key) - 4.1
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(Contents):
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() / (Input Shaft / Clutch Shaft)-
(Power)

(Functions)-

() / (Lay Shaft / Counter Shaft)

(Functions)-

() / (Main Shaft/ Output Shaft)

(Functions)-

() (Synchronizing Unit)

(Output shaft)-
(Functions)-

. (Gear clash)

28y



() (Different Gears)

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

. (Forward/Reverse)

( ) RPM (

(Teeth)

, CVT, AMT, DCT-

5819



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

(Change of gear oil is carried out):

S8V
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(Torque Converter Automatic): ,

(CVT): ,
(AMT): ,
(DCT): '
Imermediat_e Oinput @ Output
clutch applied One-way clutch EHold — Power flow
overruns

Override
band holding Direct clutch

applied

] i

, : e o ——

et = i “’ﬂﬁ p
= ) - z e

=_———————— | 1.0 turns

output

Direct Ring gear and

Shell and
clutch output shaft

reverse

Cover

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

deo
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"ATF" (Automatic Transmission Fluid)

ATF

1. -

2. —

3. —

4. —

2.
. (engage )
() , :

Service Gear Box
(Testing) (Replacement)

) (Gears)

) (Input, Counter & Output Shaft)

. | (bent)

MY



) (Bearing & Bush)

Service Gear Box SERVICE POWER TRANSMISSION
SYSTEM

2R
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(Self Check)- .

(Answer Key) - 8.3
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(Oil Change Service)
(Inspection & Cleaning)
(Leak & Seal Service)
(Adjustment Service)
(Overhaul Service) —

xee



(Job Sheet) - .

(Preparation Stage):

(Draining OId Oil):

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

(Finishing & Testing):

(Specification Sheet)- .

h(q\)



) (Gasket)

) (Gear Oil/ MTF)
) (Oil Seal)

) (Teflon Tape)

(Grease)

GIEARBOSS TEL CANVRENENE

Fill Plug

New Qil In Argsds

Drain Plug

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
CorrechlilLeta ——» 6. Pour new gear tt.al oil

6. Pour new gear oil
0ld Out 7. Check oil level

8. Torus oil deain pluan

Correct Oil Level

%A



(Information Sheet)- .

(Contents):

Service Differential Gear Box

(Crown Wheel), , : : (
), : : :

Advance Auto Mechanics

e



(FWD): (

(RWD):

Case bearing Axle or side gear

Adjusting
nut

Pinion (spider) gears

Axle (spider)
side gear

4 Gasket

Pinion
bearing

Spacer Shim
Shim Differential
case

Adjusting
nut

Oil seal

20D



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

Mo



Drive
shaft

Pinion
drive  Rear axle
gear  bearing $

Differential
case assembly

housing

e uggish

Galled
cone or race cone or

Cracked

Scoring of teeth
from lack of
lubricant

roller Damaged
A rollers

MM
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(Self Check)- 4.3

?
?

?

?
?
(Answer Key)- .
?
?

?
Hypoid Gear Oil SAE 80W-90 SAE 85W-140

SV



10.

: SAE 80W-90
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(Caution):

(Job Sheet)- . .

(Specification Sheet)- .
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Match
/ marks

Holding
/ fixture

AT\

Carrier cap Carrier

e



(Information Sheet)-4.4

(Contents):

(Propeller Shaft)
(Power)

: (Hollow)

QY



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)

29



/

/

(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

Drive shaft

A Rear yoke

Int:?rna|f ;:> Rear U-joint
splines for ) Rear U
transmission - Spider or cross y
output shaft
&~ Bearings and cap
(Slip Yoke):
(Misalignment):

° 1

o

o

(Excessive wear):
O -
O

LY



. (Fracture):

o )

(Failure):

Universal joint
Propeller

components are described)

smaller
than cap

(Functions of major

Y90



(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)

(Major components
are tested and replaced, if hecessary)

(Testing) (Replacement)

(Testing of Propeller Shaft Components)
) (Visual Inspection)

24



(Vibration Test)

(Balance Test)

(Slip Joint Inspection)

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

(Rotation Test)

(Grease Check)

(Snap Ring Check)

(Replacement if Necessary)

: (W)
U3

4R



(Final Check)
(ON

299
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(Self Check)- .
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(Answer Key)- .
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Scribe marks for
%\realignment

e [\

Differential
flange

Rear yoke

549
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(Information Sheet)- .

(Contents):

(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-

Sy



()

(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

295



MAJOR ENGINE SENSORS

MAF Sensor ___
MAP Sensor a

ECT Sensor

CMP Sensor %

Knock sensor

Fuel Pressure

&g

Oil Pressure  Oil Pressure

Sensor

Service all sensors

(Symptoms of Sensor Faults)
(Check Engine Light)

(Methods of Checking Sensor Faults)
(Visual Inspection)

(Diagnostic Scan Check)

OBD

ECU/TCU (DTC)

o



(Electrical Testing)

(Functional Testing)

(Comparison Test)

/
SERVICE POWER TRANSMISSION SYSTEM-
ECU/TCU )
(Servicing)
(Replacement)

(MAF)

(MAP)

oD



(TPS)

(O Sensor)

(VSS)

(Replacement of Sensors)

ECU/TCU

(Final Check)

Service all sensors

o



(Testing)

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

50
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10.

(Self Check)- 4.5

(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)

28
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(Caution):

(Job Sheet)- 4.5.

(MAF, MAP, TPS, ECT, O,, CKP,CMP

OBD

(Specification Sheet)- 4.5.
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Throttle HVAC Steering
Corsriggns:g_sor Position  Sensor Sensor Fuel Level £

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

Motor
Position
Sensor

@
L 3

[/
Chassis /‘
Level ~
Sensor

Wheel Speed
Sensor

Mirror
Sensor

Accelerator Pedal
Angle Sensor

Headlight >
Range ‘éﬂ Transmission
Sensor Sensor

oY
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Brake pad
Caliper

Ventilated disc —

Carbon-ceramic
rotor

Bleeder screw

Support spring

Y Retaining
Piston seal / screw

Friction lining

Support key
Dust boot

@‘\ Anti-rattle clip

Outboard
brake pad

Inboard
brake pad

hY:Yo)
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Hydraulic Flukd
from
Brake Master Cyfinder

Support Retai
e \ "/ s;ee::vner
§; ~— Support key

’*— Machine
screw

Brake
hose

Bleeder }

Caliper
assembly

Caliper anchor
plate

Slipper
) 'g

Splash shield

Hub assembly

@y

Disc

screw
i Seal
i Fiston Washer
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(Battery Charging & Energy Recovery)
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(Combined Power Operation)

( ! )

(System Control & Monitoring)
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Motor-generator HV power
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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
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- HCU

(HCU)

(Answer Key)- .
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(Caution):

(Job Sheet)- . .
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(High Voltage) —

(Specification Sheet)-a.».

(Hybrid Diagnostic Scanner)
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(Information Sheet)- .

(Contents):
v
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v (ICE)
v
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(Purpose):
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DTC (Diagnostic Trouble Code)
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SoH (State of Health):
SoC (State of Charge):

(Inverter/Converter)
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ECU (Engine Control Unit)
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.DTC ?
DTC

. ECU DTC
ECU DTC
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e OBD-II
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()DbTC
ECU- DTC

()DTC

(Error Code)

ECU

(DTC)
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() (SOC)
« SOC (State of Charge)
() (SOH)
« SOH (State of Health)
. SOH
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(Inverter/Converter)
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(Health)

: SOC (State of Charge)
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(Voltage)

. SOC (State of Charge)
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« SOC

SOC :
. SOC (BMS)
. SOC
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(Health)
(Voltage):

(Level of Charge):
SOC (State of Charge):

. SOH (State of Health)

(ICE)-

(ICE)

(Performance Tests)

(Compression Test)
(compression)
— / /

—

(Power/Acceleration Test)

SOC

(ICE)-
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(Mechanical Inspection)

(ICE)
(Mechanical Inspection)
(Performance Test)
(Compression Test):

(Dynamometer Test):

(Vacuum Test):

(Performance Test)

(BP)
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(Specific Fuel Consumption):
(Mechanical Inspection)
: (Oil Leak)

(Noise and Vibration):

(G )

- , (ICE)
(hybrid-specific)

(Motor Generator)
(Planetary Gear Set)

(TCU)

(TCU) (DTC)

MG (Motor Generator)
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( ) Motor Generator (MG)
. /
. /

( ) Planetary Gear Set

. /

( ) Hybrid Clutch/ Coupling
. /
() TCU (Transmission Control Unit)
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?
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(Information Sheet)- .

(Contents):
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: () ,

(Nickel Metal Hydride-NiMH)

(idling)
(performance) :

- (NiMH)
- (Lithium-ion)
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(Lithium-ion)
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(Battery Condition Assessment)
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(Overheating)
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(BMS)
Battery Management System (BMS)
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(Coolant Level Check):
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