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Suspension system
A suspension system is on integrol port of o vehicle.
It serves three moin purposes nomely

r to protect lhe possenger s ond
loods from rood shocks,

o to reduce ihe stresses due io rood shocks on the
mechonisms of the vehicle ond

o to mointoin the vehicle on on even level when trovelling
over rough tenoin or when cornering so ihot rolling,
pitching or verticol tendency is minimised.

Suspension system consist of the following ports

o springs

r dompers (shock obsorbers)

. bushes

o stobilisers/ontiroll bqrs

r ond/or other electromechonicol device controlling
ride height, etc

These doys outomobile springs come in vorious forms. Since the
olden doys leof springs hos been used on coris, trucks, ond ogricul-
ture vehicles. Till todoy, leof springs ore still in use by trucks busses
ond heovy duty 4WD vehicles. Coil springs emerged some time
bqck os on olternolive to obsorb shocks by compression ond
provide o more comfortoble ride. Both leof ond coil springs toke
up o consideroble spoce.
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On the controry torsion bor springs ore compoct ond serve the
some function, mosily used ot the front set-up of independenily
suspended vehicles. Air-springs ore the most recent oddition to the
spring line-up, used mostly on Europeon luxury vehicles.

In this series of orticles on suspension systems, we will look ot the leof
springs first.
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Leof springs ore mode of long, flot strips of spring sJeel' Severol

str ips ore ptoced one on top of the other ond held together by

meons of o centre bol i  ond clomps. Eoch str ip is col led o leof '

There is one leof which extends the ful l  length of spring ond usuolly

contoins eyes ot both ends for moking connections with the

chossis ond is col led the moin leof. Eoch succeeding leof is shorter

thon the preceding one. Leof springs ore of ellipticol shope' lts

comber ond degree of 'curve' is o predetermined foctor which is

set of the time of monufocture. Leof springs combined with rigid

oxles offer the odvontoge of forming o simple yet complete

suspension system.

The simple structure ond smoll number of ports moke leof springs
eosy ond inexpensive to monufocture. They ore strong ond eosy to
moinJoin. For the rough ond unpoved roods, they ore odequote to
obsorb the stress ond shocks it is for these reosons thot leof springs
continue to oppeor. However, leof springs odd consideroble
weight to the suspension porticulorly the unsprung weight, moking
them no longer procticol in independent suspensions which use
coils or iorsion bor springs.

Furthermore, os the leoves bend ond rub eoch other, they ore no
longer oble to obsorb oll the smoll vibrotion from Jhe surfoce'
Hence why leof springs do not provide the most comfortoble ride'
Leof springs obsorb shocks by bending. As such ihey do not
provide good orticulotion. Noneiheless, combined with the shqck-
les ond bushes, they work together to ollow both bending ond
slight twisting giving more freedom leoding to belter orticulotion'

In theory, leof springs should not be modified os they hove been
designed ond monufoctured to provide specified siiffness fqctor
for specific vehicle. In oddition, eoch leof spring pock hos olso
been designed to withstqnd o cerioin lood limits. However mony
people hove modified leof springs to suit their needs. Mony hove
odded extro leof or leoves. Some hove thickened the spring plotes
while o lorge number of offrooders reploce the stondord shockles
with longer ones. All these modificolions leods to o firmer ond
rougher ride olbeit with qn increose in lood corrying copocity.

Modificqtions of leof springs odversely offect the chorocier of ihe
host vehicles. During cornering, the oxle Jends to drift diogonolly
rother thon holding its course. This phenomenon of "oxle steer" will
exoggerote itself when driven on uneven ground. Further, quite o
nu.Gr of owners drosticolly chonge the locotion of their springs.
Insteqd of being mounted below lhe oxle ossembly, the leof
springs ore relocoted obove the oxle so os to give o higher ride
height. This olters the cosler ongle ond homper the steering move-
ment, leoding to o'deterioroted steering effect.
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