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TOPIC:-PROPELLER SHAFT AND REAR AXLE 
Propeller shaft: The propeller shaft is a driving shaft which connects the transmission main shaft 
to the differential of the real axle. It transmits the power from gear box to rear axle with the help 
of universal joints. ... This changes the angle of drive between the propeller shaft and the 
transmission shaft. 
Main components 
Vehicle components and their functions. the essential vehicle components are: 
a)engines 
b)flywheel & clutch 
c)gearbox 
d)propeller shafts and universal joints (in RWD) 
e)drive shafts 
f)final drive 
g) steering 
RWD 
 
Engine Power Units engine is a machine that takes in a mixture of combustible air and fuel, 
burns it and convert heat energy released into mechanical energy which rotates then a 
crankshaft. 
 
Gearbox machine that takes engine power from a crankshaft and through a relay of gearwheels. 
allowing to change the speed of the vehicle. 
 
Flywheel the flywheel attached to the end of the crankshaft performs the task of absorbing 
excess energy while the crankshaft is accelerating on it’s power stroke and automatically 
transfer this stored kinetic energy to the crankshaft to overcome the resisting motion of the other 
cycles of the engine that will be described later. 
 



Clutch device that is used to separate the engine power unit while running from the final drive 
allowing the driver to change gears smoothly and bring the vehicle to standstill without engine 

stalling.  
 
Propeller shaft  a hollow shaft that is used to transmit gearbox output to the final drive. the 
operate in conjunctions with couplings known as universal joints. 
 
Drive axle shafts usually solid shafts which joins the final drive to the road wheels. 
 
Final drive to meshing gears that are not similar in size that change the direction of the drive 
through a right angle and provide permanent gear reduction which means slowing down the 
speed of the connecting shafts to the road wheels and increasing their turning effort known as 
TORQUE to match the road requirements. 
 
 
in some cases the final drive and gearbox are combined to form a single unit known as a 
transaxle unit that can be found in FWD cars. 
 
Steering system that allows the driver to change the vehicle direction when it is moving. it is 
designed to convert rotary motion of the steering wheel to a linear motion of steering link rods. 
 
Suspension suspension system is located between wheel axles and vehicle’s body or frame. 
they are divided to to main types that will be described DEPENDENT and INDEPENDENT. the 
function of vehicle’s suspension is to isolate the chassis and or the body, it’s load and 
occupants from road irregularities. thus reducing the risk of bumps and shocks being 
transmitted through the vehicle. 
 
Brakes the braking system is designed to slow down or bring to standstill a moving vehicle 
either progressively or rapidly. 
 
Engine,gearbox,final drive support mountings 



it is usual for the engine, clutch,  and gearbox combination (with FWD layout) to be supported 
on a three point mountings. these mountings allows the best freedom movements about an 
imaginary roll center axis. they are also necessary for the following reasons: 
 
to absorb torque reaction when power is being transmitted. 
cushion and absorb rocking movements caused by the unbalanced forces of engine. 
to absorb vibrations from being transmitted to the body structure. 
to accommodate any misalignment between the engine or transmission relative the body frame. 
2.TOPIC:- UNIVERSAL JOINT 
Universal joints allow drive shafts to move up and down with the suspension while the shaft is 
moving so power can be transmitted when the drive shaft isn't in a straight line between the 
transmission and drive wheels. Rear-wheel-drive vehicles have universal joints (or U-joints) at 
both ends of the drive shaft. 
USED:- 
A universal joint (universal coupling, U-joint, Cardan joint, Spicer or Hardy Spicer joint, or 
Hooke's joint) is a joint or coupling connecting rigid rods whose axes are inclined to each other, 
and is commonly used in shafts that transmit rotary  



 
TOPIC:-FINAL DRIVE AND DIFFERENTIAL ASSEMBLY 
The final drive is an assembly of gears in the back axle of rear-wheel drive (= with engine power 
going to the rear wheels) vehicles and in the front axle of front-wheel drive (= with engine power 
going to the front wheels) vehicles. The last set of gears in the drive train is the final drive. 



 

 
 
Parts Pinion Drive Gear: transfers power from the driveshaft to the ring gear. 
1 Ring Gear: transfers power to the 
Differential case assembly. 
Side/spider gears: help both wheels 
to turn independently when turning. 
Differential case assembly: holds the 
Ring gear and other components that drive the rear axle. 
Rear drive axles: steel shafts that transfer torque from the differential assembly to the 
drive wheels. 
Rear axle bearings: ball or roller bearings that fit between the axles and the inside of the 
axle housing. 
Axle housing: metal body that encloses and supports parts of the rear axle assembly. 
 
2 Power flow Drive shaft spins the Pinion gear. 
Pinion gear turns the larger ring gear to produce gear reduction. 
Ring gear attached to differential case, hence it rotates with the ring gear. 
Differential case spins the sun gears which are attached to the axles. 
Axles transfer the power to the wheels. 
 



3 Function Transfers power from driveshaft to the wheels. 
Provides final gear reduction. 
Splits amount of torque going to each wheel. 
Allow the wheels to rotate at different speeds in turns. 
 
4 Hypoid gear Most of the modern differentials have Hypoid Gears. 
Pinion gear sits offset, lowered from the 
centerline of ring gear. 
Improved gear mesh because of larger gear tooth contact area. 
Improves gear life and reduce gear noise. 
 
5 Pinion Gear 
One side is attached to the ring gear and the other to yoke(drive shaft). 
Either a crushable sleeve or shims are used to preload the pinion bearings. 
Preload: a small amount of pressure applied to the bearings to remove play and excess 
clearance. 
Ring gear and pinion gears are a matched set. 
 
6 Differential carriers 
Removable carrier: 
can be serviced at a workbench. 
Integral or unitized carrier 
formed as a part of axle housing. 
 
7 Limited slip/posi-traction Differential 
Provides driving force to both wheels at all times, where as conventional differential will loose 
traction on slippery surface. 
Transfers a portion of torque to both slipping wheel and the driving wheel. 
Under high torque, pinion gears push on side gears. Side gears push on clutch discs, 
thus locking it. 
Under normal turning the clutch discs slip. 
 
8 Breather tube 
Breather tube vents pressure or vacuum in or out of the rear axle as 
temperature changes. 
If blocked lubricant could blow out the axle seals or pinion drive gear seals. 
 
9 Differential lubrication 
Uses 80W-90 hypoid oil (distinct smell). 
Remove fill plug (mostly with 3/8” ratchet) insert finger; 
if you are able to touch oil, level is good. 
 
10 Removing rear axle 



Integral carrier: remove the center pin, use a magnet and remove the c-clips 
holding the axle on to the sun gears, and remove the axle. 
 
11 Removing rear axle 
Removable carrier type: Remove the bolts holding the axle flange to the 
drum/disc backing plate and pull the axle. 
 
12 Differential Problems 
Caution: when using stethoscope to listen for rear axle noise, stay away from 
the spinning tires and axles. 
Bearings (humming sound gets louder with higher speeds) 
Lift the vehicle on the hoist. 
Put it in gear and spin the 
wheels at approx. 50 Km/hr. 
Use a stethoscope to listen for a 
humming sound by the carrier bearings 
and the pinion bearings. 
 
13 Differential Problems 
Caution: when using stethoscope to listen for rear axle noise, stay away from 
the spinning tires and axles. 
Ring and Pinion Problems 
Will show up as whining or howling noise 
that changes when going from acceleration to deceleration. 
Lack of service or low fluid can cause this problem. 
If backlash (clearance) between ring gear and pinion gear is too great, a clunking sound can be 
produced, especially when an automatic transmission is shifted into gear. 
 
14 Differential adjustment 
Ring and pinion gear backlash refers to the amount of space between the meshing teeth of the 
gears. 
Backlash is needed to allow for the heat expansion and lubrication. 
Too little back lash will cause the gears to jam and too much backlash will cause gear noise 
(whirring, roaring, or clunking). 
Hydrate ferric oxide (yellow oxide of iron) is used to check the contact pattern between pinion 
and ring gear. 
To increase move the ring gear away from the pinion gear. To decrease move the ring gear 
toward the pinion gear (controlled by case bearing nuts or shims). 
 
15 Transaxles 
Combination of transmission and differential in one unit is called transaxle. 
Transaxles are found both front wheel and rear wheel vehicles, but are common on Front wheel 
vehicles. 



Transaxles are both automatic and manual. 
Advantages include: 
Reduced drive train weight. 
Improved traction. 
Smoother ride. 
Quieter operation. 
Increased passenger compartment space. 
 
16 Transaxle Axle Shaft 
Inner Sub Shaft a short shaft splined to the side differential gear and connected to the inner 
universal joint. 
Outer Stub Shaft a short shaft connected to the outer universal joint and the front wheel hub. 
Interconnecting Shaft the center shaft that fits between the two universal joints. 
 
17 Universal Joints 
Universal Joints in the front drive vehicles allow the front wheels to turn and spin. 
Are normally called CV Joints (Constant Velocity Joints). 
 
18 Universal Joints 
Rzeppa (ball-and-cage) is normally the outer joint and is a fixed (non sliding) joint. 
Outer CV Joint transfers power from the axle shaft to the hub assembly. 
Locking nut is used on the hub side. 
 
19 Universal Joints 
Plunging (sliding) tripod Joint is commonly used on the inner joint. 
Acts as a slip joint in a drive shaft for rear wheel drive vehicles. 
As the front wheel moves up and down over the humps, the axle shaft must change total length. 
The plunging action of the inner CV Joint allows for a change in distance between the transaxle 
and the hub. 
 
20 CV Joint Boot Tools to install clamps on the CV-joint Boot 
Boots are used to keep road dirt out of the CV-joints (made of rubber). 
Prevent loss of grease. 
Flex with movement of the joint. 
Once damaged, will make a clicking sound while accelerating and turning. 
Tools to install clamps on the CV-joint Boot 
 
21 Removing Axle from Hub 
In order to remove the axle (splines) from the hub sometimes special tools like a puller or a slide 
hammer is required. 
Often a prybar is used to release the inner joint (held by a C-clip) from the transaxle. 
Caution: Oil might spill when inner joint is removed from the transaxle. 


