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Abstract- Leaf springs are one of the most seasoned 
suspension segments they are still regularly utilized, 
particularly in business vehicles. The past writing study 
demonstrates that leaf springs are planned as summed up 
drive components where the position, speed and introduction 
of the pivot mounting gives the response powers in the body 
connection positions. Another part must be engaged, is the car 
business has indicated expanded enthusiasm for the 
supplanting of steel spring with composite leaf spring because 
of high quality to weight proportion. In this manner, 
investigation of the composite material turns out to be 
similarly imperative to examine the conduct of Composite Leaf 
Spring. The goal of this paper is to exhibit displaying and 
examination of composite mono leaf spring utilizing the 
composite materials, for example, Carbon/Epoxy, 
Boron/Epoxy, E-glass/Epoxy, and Kevlar/Epoxy to contrast its 
outcomes and existing material. Three dimensional Modeling 
is finished utilizing Pro/E Wild Fire 5.0 and Finite Element 
Analysis is done by utilizing ANSYS 11.0 programming. 
Advance the model is manufactured by the plan detail for the 
distinctive composite materials and the test examination is to 
be finished with reference of results taken from the limited 
component investigation for a similar load condition. The 
thought about outcomes are outlined for both the 
consequences of examination for better understanding. 
 
Keywords- Composite Leaf Springs, Carbon/Epoxy, 
Boron/Epoxy, Static load condition. 

 
I. INTRODUCTION 

 
 Expanding rivalry and developments in car segment 
has a tendency to alter the current items or supplanting old 
items by new and propelled material items. A suspension 
arrangement of vehicle is additionally a territory where these 
advancements are completed frequently. More endeavors are 
taken keeping in mind the end goal to build the solace of 
client. Proper adjust of solace riding qualities and economy in 
assembling of leaf spring turns into an undeniable need. To 
enhance the suspension framework numerous adjustment have 
occurred over the time. Creations of explanatory leaf spring, 

utilization of composite materials for these springs are some of 
these most recent adjustments in suspension frameworks.  
This venture is essentially centered around the usage of 
composite materials by supplanting steel in ordinary leaf 
springs of a suspension framework. Car segment is 
demonstrating an expanded enthusiasm for the territory of 
composite material-leaf springs because of their high quality 
to weight proportion. Hence investigation of composite 
material leaf springs has turned out to be fundamental in 
demonstrating the similar outcomes with customary leaf 
springs.  
 

Points of interest of leaf spring over helical spring are 
that the finishes of the springs are guided along a distinct way 
to go about as a basic part notwithstanding stun retaining 
gadget. This is the motivation behind why leaf springs are as 
yet utilized generally in an assortment of cars to convey 
pivotal burdens, parallel loads and brake-torque in the 
suspension framework. 

 
Fig: 1.1 Leaf Spring 

 
II. DEFINITION 

 
The straightforward level plates of ideal thickness 

that held together by methods for two U-jolts and an inside 
clasp having a basic development and configuration are 
known as leaf springs.  
 

III. LEAF SPRING BASIC DESIGNS 
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There are four essential plans of leaf spring that are 
utilized as a part of stock auto hustling. They are:  
 
1.3.1. The Mono-Leaf Spring 
 

The mono-leaf spring is normally portrayed by being 
a low rate, more slender spring that serves to find the backside 
fore to toward the back and along the side. It essentially 
replaces the trailing arms and the Pan hard bar utilized as a 
part of three-and four-interface frameworks. It offers minimal 
neither spring rate to hold the auto up nor much firmness to 
bowing to help control hub wrap-up. The plan of the auto must 
incorporate extra springs to help the auto in addition to a third 
connection or lift bar framework for controlling quickening 
powers that will attempt to turn the backside.  
 
1.3.2. Multi-Leaf Springs  
 

Multi-leaf springs are similarly as portrayed, 
comprised of numerous leaves of shifting length. These have a 
tendency to expand rate springs in knock and diminishing rate 
in bounce back and are valuable for supporting the auto and in 
addition controlling pivot wrap-up.  
 
1.3.3. Illustrative Leaf Springs  
 

Illustrative leaf springs can be a solitary leaf or multi-
leaf outline though the leaves are thicker close to the hub and 
have a decreased thickness configuration out to the eyes. 
These too bolster the heaviness of the auto without the 
requirement for additional springs and complete a reasonable 
activity of controlling hub turn under speeding up and braking. 
They can give a much smoother ride because of the way that 
the leaves don't build up the erosion related with standard 
multi-leaf plans.  
 
1.3.4. Composite Leaf Springs  
 

Composite leaf springs are a genuinely new item in 
dashing that has been additionally refined as of late. They're 
made of fiberglass rather than steel. The mounting partitions 
are made out of steel that is rushed to the fiberglass leaf. These 
leaves come in different rates and, with the lower rates, may 
require extra curl springs to help the heaviness of the auto. 
  

IV. FUNCTION 
 

The primary capacity of the leaf spring is to manage 
the stuns that are following up on the vehicle in order to give 
most extreme solace to the driver and keep alternate materials 
in great condition that are being transported starting with one 
place then onto the next. The steel plates or leaves that are 

heaped together and held by methods for two U-jolts and a 
middle clasp take up the stuns and give a smooth ride of the 
vehicle.  

Leaf springs are otherwise called covered or carriage 
springs and is one of the least complex types of springs. 
Contingent upon the kind of vehicle and load attributes, the 
quantity of leafs made up of spring steel with rectangular cross 
segment is utilized.  
 

These leafs together structures a curve with an inside 
joined to the pivot. The two finishes of the springs otherwise 
called tie gaps, are intended to be appended on either end of 
the body. It isn't vital notwithstanding; to join both the 
closures of the leaf springs to the edge as one end of the spring 
can likewise be associated with the shackle. These leaf springs 
separated from giving springing activity, additionally gives 
damping to some degree.  
 

Despite the fact that leaf springs were utilized as a 
part of the greater part of the early cars, one of the cutting 
edge usage is with the allegorical leaf spring. With this 
outline, quantities of leaves are few, with a thickness shifting 
from focus to closes with an illustrative bend.  
 

This outline guarantees that an undesirable bury leaf 
erosion is kept away from as the main contact focuses are at 
the finishes and at the middle. Illustrative leaf springs are 
similarly more adaptable and furthermore spare significant 
measure of weight contrasted with conventional leaf springs.  
 

V. TYPES OF LEAF SPRING 
 

There were an assortment of leaf springs, as a rule 
utilizing "circular". "Curved" or "full circular" leaf springs 
alluded to two round bends connected at their tips. This was 
joined to the edge at the best focal point of the upper curve; 
the base focus was joined to the "live" suspension parts, for 
example, a strong front hub. Extra suspension parts, for 
example, trailing arms, would be required for this plan, yet not 
for "semi-circular" leaf springs as utilized as a part of the 
Hotchkiss drive. That utilized the lower circular segment, 
consequently its name. "Quarter-elliptic" springs frequently 
had the thickest piece of the heap of leaves stuck into the 
backside of the side bits of a short stepping stool outline, with 
the free end joined to the differential, as in the Austin Seven of 
the 1920s. For instance of non-elliptic leaf springs, the Ford 
Model T had numerous leaf springs over its differential that 
was bended in the state of a burden. As a substitute for 
dampers (safeguards), a few makers laid non-metallic sheets in 
the middle of the metal leaves, for example, wood. 
 
1. Elliptic 
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Fig: 1.2 Elliptic Leaf Spring 

 
2. Semi-elliptic 
 

 
Fig: 1.3 Semi-elliptic Leaf Spring 

 
3. Three quarter-elliptic 
 

 
Fig: 1.4 Three quarter-elliptic Leaf Spring 

 
4. Quarter-elliptic 
 

 
Fig: 1.5 Quarter-elliptic Leaf Spring 

 
5. Transverse 
 

 
Fig: 1.6 Transverse Leaf Spring 

 
Leaf springs were exceptionally regular on vehicles, 

straight up to the 1970s in Europe and Japan and late 70's in 
America when the move to front-wheel drive, and more 
complex suspension plans saw car producers utilize loop 
springs. Today leaf springs are as yet utilized as a part of 
substantial business vehicles, for example, vans and trucks, 
SUVs, and railroad carriages. For overwhelming vehicles, 
they have the benefit of spreading the heap all the more 
broadly finished the vehicle's case, though loop springs 
exchange it to a solitary point. Not at all like loop springs, leaf 
springs additionally find the back pivot, dispensing with the 
requirement for trailing arms and a Pan hard pole, accordingly 
sparing expense and weight in a basic live hub raise 
suspension.  
 

A more present day usage is the allegorical leaf 
spring. This outline is portrayed by less leaves whose 
thickness fluctuates from focus to closes following an 
illustrative bend. In this plan, between leaf erosion is 
undesirable, and in this manner there is just contact between 
the springs at the finishes and at the middle where the pivot is 
associated. Spacers anticipate contact at different focuses. 
Beside a weight sparing, the fundamental preferred standpoint 
of explanatory springs is their more noteworthy adaptability, 
which converts into vehicle ride quality that methodologies 
that of loop springs. There is an exchange off as diminished 
load conveying capacity, be that as it may. The normal for 
allegorical springs is better riding solace and not as "firm" as 
ordinary "multi-leaf springs". It is generally utilized on 
transports for better solace. A further improvement by the 
British GKN organization and by Chevrolet with the Corvette 
among others is the move to composite plastic leaf springs.  
 

Commonly when utilized as a part of vehicle 
suspension the leaf underpins a hub and finds/mostly finds the 
pivot. This can prompt taking care of issues, (for example, 
'hub tramp'), as the adaptable idea of the spring makes exact 
control of the unstrung mass of the pivot troublesome. Some 
suspension plans which utilize leaf springs don't utilize the 
leaf to find the pivot and don't have this disadvantage. The 
Fiat 128's back suspension is a case.  
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1.5.1 CHARACTERISTICS  
 
 
1. The leaf spring goes about as a linkage for holding the 

hub in position and accordingly isolate linkage are a bit 
much. It makes the development of the suspension basic 
and solid.  

2. As the situating of the pivot is completed by the leaf 
springs so it makes it disadvantageous to utilize delicate 
springs i.e. a spring with low spring consistent.  

3. In this manner, this kind of suspension does not give great 
riding solace. The between leaf erosion between the leaf 
springs influences the riding solace.  

4. Speeding up and braking torque cause twist up and 
vibration. Additionally twist up causes backside squat and 
nose-jumping.  

 
VI. THE METHODOLOGY FOLLOWED IN THIS 

PROJECT IS AS FOLLOWS 
 

 The itemized investigation of the leaf spring for its 
stacking and working conditions.  

 Obtaining 2D illustrations and stacking conditions 
from plan details.  

 Obtaining limit conditions required for examination.  
 Creating of 3D Pro/E show utilizing Pro/E-Wildfire 

5.0  
 Preparation 3D FEA display utilizing Ansys 11.0  

 
Trial Setup : 
 

 
 

VII. CONCLUSION 
 

By leading investigation on three distinctive 
composite materials.Leaf Spring with Carbon/Epoxy material 
has 0.61% diminishment in instigated pressure when 

contrasted with steel material however it has 49.13% 
increments in misshapening than Steel material. Leaf Spring 
with Boron/Epoxy material has 24.35% diminishment in 
incited pressure when contrasted with steel material and 
furthermore it has 28.77% decrease in misshapening than Steel 
material. By the got comes about it can be reason that the 
burdens incited in the Leaf Spring utilizing Boron/Epoxy 
composite material is low and the distortion amid the stacking 
condition is likewise diminished while contrasting with the 
steel material. 
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