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Abstract: In vehicles problem happens while driving on bumping road condition. The objective of this
project is to design and analyze the performance of Shock absorber by varying the wire diameter of the coil
spring. The Shock absorber which is one of the Suspension systems is designed mechanically to handle
shock impulse and dissipate kinetic energy. It reduces the amplitude of disturbances leading to increase in
comfort and improved ride quality. The spring is compressed quickly when the wheel strikes the bump. The
compressed spring rebound to its normal dimension or normal loaded length which causes the body to be
lifted. The spring goes down below its normal height when the weight of the vehicle pushes the spring down.
This, in turn, causes the spring to rebound again. The spring bouncing process occurs over and over every
less each time, until the up-and-down movement finally stops. The vehicle handling becomes very difficult
and leads to uncomfortable ride when bouncing is allowed uncontrolled. Hence, the designing of spring in
a suspension system is very crucial. The analysis is done by considering bike mass, loads, and no of persons
seated on bike. Comparison is done by varying the wire diameter of the coil spring to verify the best
dimension for the spring in shock absorber. Modeling and Analysis is done using Pro/ENGINEER and

ANSYS respectively.
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I. Introduction

The Shock absorber which is one of the
Suspension systems is designed mechanically to
handle shock impulse and dissipate kinetic energy.
It reduces the amplitude of disturbances leading to
increase in comfort and improved ride quality.
Hence, the designing of spring in a suspension
system is very crucial.

Design in an important industrial activity
which influences the quality of the product. The
Shock absorber coil spring is designed by using the
modeling software Pro/ENGINEER Wildfire 4.0.
In modeling the time is spent in drawing the coil
spring model and the risk involved in design and
manufacturing process can be easily minimized. So
the modeling of the coil spring is made by using
Pro/ENGINEER. Later this Pro/ENGINEER model
is imported to ANSYS for the analysis work. The
ANSYS software is used for analyzing the
component by varying the load applied on it and
the results are observed. A solver mode in ANSYS
software calculates the stresses and their relation
without manual interventions thereby reducing the
time compared with the manual theoretical work.

A. Applications

Shock absorbers are an important part of
automobile and motorcycle suspensions, aircraft
landing gear, and the supports for many industrial
machines. Large shock absorbers have also been
used in structural engineering to reduce the
susceptibility of structures to earthquake damage
and resonance. A transverse mounted shock
absorber, called a yaw damper, helps keep railcars
from swaying excessively from side to side and are
important in passenger railroads, commuter rail
and rapid transit systems because they prevent
railcars from damaging station platforms.

B. Structures

Applied to a structure such as a building
or bridge it may be part of a seismic retrofit or as
part of new, earthquake resistant construction. In
this application it allows yet restrains motion and
absorbs resonant energy, which can cause
excessive motion and eventual structural failure.

C. Shock Absorber types

There are a number of different
methods of converting an impact /collision
into relatively smooth cushioned contact.
. Metal Spring
Rubber Buffer Hydraulic Dashpot
Collapsing safety Shock Absorbers
Pneumatic Cylinders
Self compensating Hydraulic

D. Working of shock absorbers Spring:

Shock absorbers work in two cycles--the
compression cycle and the extension cycle. The
compression cycle occurs as the piston moves
downward, compressing the hydraulic fluid in the
chamber below the piston. The extension cycle
occurs as the piston moves toward the top of the
pressure tube, compressing the fluid in the chamber
above the piston. A typical car or light truck will
have more resistance during its extension cycle
than its compression cycle. With that in mind, the
compression cycle controls the motion of the
vehicle's unsprung weight, while extension
controls the heavier, sprung weight.

1. Objective
When a vehicle is travelling on a level
road, the spring is compressed quickly when the
wheel strikes the bump. The compressed spring
rebound to its normal dimensions or normal loaded
length which causes the body to be lifted. The
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spring goes down below its normal height when the
weight of the vehicle pushes the spring down. This,
in turn, causes the spring to rebound again. The
spring bouncing process occurs over and over
every less each time, until the up-and-down
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movement finally stops. The wvehicle handling
becomes very difficult and leads to uncomfortable
ride when bouncing is allowed uncontrolled. The
designing of spring in a suspension system is very
crucial.

I11. Design Calculation For Helical Coil Spring Of The Shock Absorber

Material: Sprmg Steel (modulus of rigidity) G =
78600N/mm? Mean diameter of a coil, D=33.3mm
Diameter of wire, d = 6.7mm

Total no of coils, n1=17

Height, h = 210mm

Outer diameter of spring coil, DO = D +d =40mm
No of active turns, n= 15

Weight of bike = 131kg

Let weight of 1person = 75Kg

Weight of 2 persons = 75x2=150Kg

Weight of bike + persons = 263Kg

Rear Suspension = 65%

65% of 263 = 171Kg

Considering dynamic loads it will be

double W = 342Kg = 3355N

For single shock absorber weight = w/2=1677N = W

We Know that, compression of spring (8 ) = WD n

G.d*
C=springindex=D =5
d

(6)=46.91
Solid length, Lg =n1xd=17%6.7=113.9mm

Free length of spring,

L¢ = solid length + maximum compression + clearance between adjustable coils

= 113.9 + 46.91 + (46.91 x0.15 ) = 167.8mm
Spring rate, K=W = 35.74

0
Pitch of coil, P=Lg-Ls+d
ny
Stresses in helical spring: maximum shear stress induced in the wire
T=K X 8WD
&
4C-1 +0.615 =1.3105
4C-4 C

T=619.62

Buckling of compression spring:
Crippling load under which a spring may buckle
K = 0.1 (for hinged end spring)

The buckling factor for the hinged end and built -in end
spring W¢, =g x K_x Lf=35.74 x 0.1x 167.8 = 599.71N

V.
Introducti
onTo
Pro/Engineer
Pro/ENGINEER is a feature based,
parametric solid modeling program. As such, it's
use is significantly different from conventional
drafting programs. In conventional drafting (either
manual or computer assisted), various views of a
part are created in an attempt to describe the
geometry..  Another  unique attribute  of
Pro/ENGINEER is that it is a solid modeling
program. The design procedure is to create a
model, view it, assemble parts as required, then

generate any drawings which are required. It
should be noted that for many uses of Pro/E,
complete drawings are never created. A typical
design cycle for a molded plastic part might consist
of the creation of a solid model, export of an SLA
file to a rapid prototyping  system
(stereolithography, etc.), use of the SLA part in
hands -on verification of fit, form, and function,
and then export of an IGES file to the molder or
toolmaker. A toolmaker will then use the IGES file
to program the NC machines which will directly
create the mold for the parts. In many such design
cycles, the only print created will be an inspection
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drawing with critical and envelope dimensions
shown.

A. Summary of capabilities Like any software it
is continually being developed to include new
functionality. The details below aim to outline the
scope of capabilities to give an overview rather
than giving specific details on the individual
functionality of the product. Pro/Engineer is a
software application within the
CAID/CAD/CAM/CAE category, along with other
similar products currently on the market.
Pro/Engineer is a parametric, feature-based
modeling architecture incorporated into a single
database philosophy with advanced rule-based
design capabilities. The capabilities of the product

C. Model of the Shock Absorber Coil Spring
1) Present Design of the Coil Spring
Spring Dimension

can be split into the three main heading of
Engineering Design, Analysis and Manufacturing.

B. Engineering Design Pro/Engineer offers a
range of tools to enable the generation of a
complete digital representation of the product
being designed. In addition to the general geometry
tools there is also the ability to generate geometry
of other integrated design disciplines such as
industrial and standard pipe work and complete
wiring definitions. Tools are also available to
support collaborative development. A number of
concept design tools that provide up-front
Industrial Design concepts can then be used in the
downstream process of engineering the product.
These range from conceptual Industrial design
sketches, reverse engineering with point cloud data
and comprehensive freeform surface tools.

Fig 5.1 Isometric view of Spring with dimension 6.7
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2) Modified Design of the Coil Spring
Spring Dimension

Fig 5.3 Isometric view of Spring with dimension 7.5
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Fig 5.4 Part drawing of Spring with dimension 7.5

V.  Analysis Of The
Shock Absorber

Coil Spring
Static analysis calculates the effects of
steady loading conditions on a structure, while
ignoring inertia and damping effects, such as those
caused by time-varying loads. A static analysis,
however, includes steady inertia loads (such as
gravity and rotational velocity), and time-varying

loads that can be approximated as static equivalent
loads

A. ANALYSIS

Designers and engineers primarily use
structural simulation to determine the strength and
stiffness of a product by reporting component
stress and deformations. The type of structural
analysis performs depends on the product being
tested, the nature of the loads, and the expected
failure mode. A short/stocky structure will
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most likely fail due to material failure (that is, the
yield stress is exceeded).For the given below
specification of the allow wheel, the static analysis
is performed using solid works to find the
maximum safe stress and the corresponding pay
load. After geometric modeling of the alloy wheel
with given specifications it is subjected to analysis.
The Analysis involves the following discretization
called meshing, boundary conditions and loading.

B. About analysis with ANSYS

The reliability of ANSYS software proved by
doing valediction problem in simply supported
beam, which is shown appendix 1. The theoretical
values of simply supported beam compared with
ANSYS values and its almost same. So we
consider ANSY'S software for our analysis to get
accurate results. The ANSYS computer program is
LOAD: 113kg

ON APPLYING LOAD:

000 =
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a large-scale multipurpose finite element program.
ANSYS is used for solving several engineering
analyses. The analysis capabilities of ANSYS
include the ability to solve static and dynamic
structural analyses, steady-state and transient heat
transfer problems, mode frequency and buckling
eigen value problems, static or time varying
magnetic analyses and various types of field and
couple field application

C. PRESENT DESIGN

Structural Analysis for bike weight (113kg)
Material: Spring Steel (ASTM A2272)
Modulus of Rigidity G = 78600N/mm
Properties:Young’s Modulus (EX):1 965x10°
N/mm?

Poisson’s Ratio (PRXY): 0.25
Density:7.86><10'6kg/mm3

Z
90.00 (mrm) \<x

Fig.6.1 Load applied on tetra mesh model

VI. Result After Applying Load

0.00

I
90.00 (mm) "
| |

Fig.6.2 Displacement of the spring
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Fig.6.3 Von misses stress

D. NEW MODIFIED DESIGN OF THE SPRING

Structural Analysis for bike weight (113kgs)

Material: Spring Steel (ASTM AZZYQ

Modulus of Rigidity G = 78600N/mm

Properties:Young’s Modulus (EX):1.965><105 N/mm
Poisson’s Ratio (PRXY): 0.25
Density: 7.86><10'6kg/mm3

LOAD: 113kg

ON APPLYING LOAD:

b

.
0. 90.00 {mm) <
) X

45.00

Fig.6.4 Load applied on tetra mesh model

Result After Applying Load:

b

.
0.00 90.00 (mm) i<
| X

45.00

Fig.6.5 Displacement of the spring

Available online: https://edupediapublications.org/journals/index.php/IJR/ Page |172




International Journal of Research e-ISSN: 2348-6848

_® 1SS 2348,
— Available at https://edupediapublications.org/journals P-ISSN: 2348-795X
Volume 05 Issue 06

UR Special Issue on Conference Papers

March 2018

255.28 Max
22691
198.55
17018
14182
113.46
85.002
56.728
28.364
1.6834e-11 Min

0.00

45.00
Fig.6.6 Von misses stress

«
90.00 (mrm) i<‘
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VII. Result and Discussion
Stress analysis values for the present and modified design of the shock absorber coil spring

Table 7.1 Stres analysis comparision

STRESSES ON THE SHOCK DEFORMATION OF THE
LOADING ABSORBER COIL SPRING SHOCK ABSORBER
(Mpa) COIL SPRING
S.NO mm)
NEW NEW
DESCRIPTION | LOAD PRESENT MODIFIED |PRESENT MODIFIED
DESIGN DESIGN DESIGN DESIGN
L |BIREROAP 113kg | 307.56 255.28 10.936 6.9028
BIKE LOAD+ | 188kg 512.6 425.46 18.227 11.505
2. |1PERSON
BIKELOAD + | »g3yg 716.78 594.94 25.488 16.087
3 2 PERSONS
VIII. [1] Pinjarla.Poormohan and Lakshmana Kishore T,
“Design and Analysis of a Shock Absorber”,
International Journal of
Qondu Research in Engineering and Technology, ISSN:
sion 2319-1163, Volume: 1, Issue: 4, pp.578-592,
We have designed a Shock Absorber used December 2012
in 160 cc bike and we have modeled it using 3D [2] Kommalapati. Rameshbabu, Tippa Bhimasankar
parametric software called Pro/Engineer. The Rao, “Design Evaluation of a two wheeler
shock absorber design is modified by reducing the suspension system for variable load conditions”
diameter and stress analysis is performed. The International  Journal - of  Computational
. . . . . Engineering Research, Vol 03, Issue 4, pp. 279-
stress value_ls lesser in our designed spring _than in 283, 2013
original which adds an advantage to our design. By [3] Gajendra Singh Rathore and Upendra Kumar

comparing the results in the table we could analyse
that our modified spring has reduced in weight and
it is safe.
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