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Abstract 

Springs are used to store elastic energy and to release it when required. There is a wide range of types of spring that are 

readily available from specialist suppliers or that can be designed and manufactured fit-for-purpose. The aim of this 

chapter is to introduce spring technology and to outline the principal steps in the design of helical compression, 

extension, and torsion springs and leaf springs. Springs are flexible devices used to exert force or torque and store 

energy. The force produced by a spring can be compressive or tensile and linear or radial, as in the case of a helical 

torsion spring clip used to hold a tube on the end of a pipe. Alternatively, springs can be configured to produce a torque 

with applications including door closers. The process of deflecting a spring involves the transfer of energy into stored 

spring energy. When the force causing the spring deflection is removed, the stored spring energy will be returned [1], 

[2]. 
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Introduction 

Springs classified in different types such as torsion, helical and leaf springs. The torsion spring is a spring that works by 

torsion or twisting i.e. flexible elastic object that store mechanical energy when it is twisted. When it is twisted, it exerts 

a force in a opposite direction (actually torque), proportional to amount of (angle) it is twisted. a helical torsion spring, 

is a metal rod or wire in the shape of the helix(coil) i.e. subjected to twisting about the axis of the coil by sideways 

forces (bending moments) applied to its ends, twisting the coil tighter [3]. This terminology is confusing because in a 

helical torsion spring the forces acting on the wire are actually bending stresses, not torsional (shear stresses). Spring 

often made up of hardened steel, although non- ferrous metals such as bronze and titanium, Chrome silicon, Chrome 

vanadium, stainless steel, other metals that are sometimes used to makes spring are beryllium copper alloy, phosphor 

bronze and titanium this are the typical material used for helical torsion spring. The torsion spring is designed for safe 

and comfort riding. The design procedure available in the books for torsion spring has specific orientation i.e. Angle 

between legs. For our design, as orientation of spring used is different. The present work has special orientation to 

satisfy assembly in vehicle body and provide suspension effect. Structural analysis refers to the determination of the 

effects of loads on physical structures and their parts. Structures subject to this type of analysis include buildings, 

bridges, vehicles, furniture, attire, soil strata, prostheses and biological tissues. Structural analysis makes the use of 

applied mechanics, material science and applied mathematics to calculate deformations, stresses, support reactions, 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 2, February 2018 220



2  

accelerations and stability. The results of the analysis are used to verify a structure’s fitness for use, often precluding 

physical experiments. Thus structural analysis is a key part of the engineering design of structures. Finite element 

analysis tools offer the tremendous advantage of enabling design team to consider virtually any modeling option without 

incurring the expense associated with manufacturing and machine time. The ability to try new designs or concepts on 

the computer gives the opportunity to eliminate problems before beginning production [4], [5]. 

= 

 

Conclusion 

This chapter has introduced the function and characteristics of a range of spring technologies. Design methods have 

been outlined for helical compression, extension, and torsion springs,leaf springs, and Belleville spring washers. There 

is no single design procedure that is suitable for all types of spring, and the procedures outlined here have not 

considered all of the important design parameters, which also include cost, appearance, and environmental 

considerations. Spring design invariably becomes a process of optimization in which various tradeoffs need to be 

balanced in order to provide the best possible total solution. 
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