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A simulation-based leaf spring model was created to study the effect of leaf
spring suspension parameters on vehicle ride comfort. The main objective is to
build a simulation model for ride comfort prediction from leaf spring parameters
which can be used in design process. In this research, an experimental leaf spring
model was verified by using a leaf spring test rig that can measure vertical static
deflection of leaf spring under static loading condition.

The verified model was then used to study the effect of leaf spring
parameters on ride comfort of a light truck, using a simble 2-degree—of-freedom
quarter—car model. In simulation, some design parameters of leaf spring, including
the effect from shackle was applied, and the relationship between ride comfort
pe;fo-r;nance (1S02631-1) and variations in leaf spring design parameters were
obtained upon different types of synthetic road irregularity profiles at constant
velocity. The overall results show that ride comfort is better on smooth road with
gradual changes from “very good” to “poor” road and sudden increase for “very
poor” road. The values obtained from the proposed leaf spring model are different
from those of the linear leaf spring model’'s. Hence, it can be concluded that the

proposed leaf spring model has significant effects on vehicle ride comfort.
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Terms, Abbreviations

and Acronyms

Meaning

CG

Centre of gravity. The center of gravity is the average
location of the weight of an object. The point at which a
body’'s mass may be said to be concentrated for

purposes of determining forces on that body.

Frequency (Hertz)

Acceleration due to gravity at earth's surface (9.81 m/sz)

The distance between leaf spring eyes, representing full

span length of leaf spring subjected to zero loading.

m, /Sprung Mass

The sprung mass is the portion of the vehicle's total mass
that is supported above the suspension. The sprung
weight typically includes the body, frame, the internal
components, passengers, and cargo, but does not
include the mass of the components suspended below
the suspension components such as wheels, axles and

brakes.

m,, /Unsprung Mass

The unsprung mass is the mass of the various parts of a
vehicle that are not carried on the springs, such as

wheels, axles, and brakes.

PSD Power Spectral Density

Ride Ride or ride quality is quantified by acceleration
measured at vehicle body while traveling on road.

RMS Root mean square value

SAE the Society of Automotive Engineers

Shackle Shackle is a swinging link that connect a leaf spring with

the vehicle frame to provide more degree of freedom

when the leaf spring is moving under applied load.
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Terms,Abbreviations

and Acronyms

Meaning

(04

Shackle angle (rad)

x4/ Suspension stroke

The approximated suspension stroke or suspension
displacement applied in this research is the absolute
displacement of the sprung mass compared to the
unsprung mass which represents vehicle ride's height

upon different type of road irregularities.

x/Spring Deflection

The distance that a spring travels under a compressive

force, measured at CG point of the leaf spring

Y/Camber Height (cm)

The leaf spring’s arc length measured at axle’s seat






