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Abstract— It has always been the subject of interest and
research work to find out most efficient method to minimize
the fatigue failure and stress loss of any surface and any
mechanism. For this research work the design modification
and static structural analysis are starts, then still going on to
optimize its shape so that loss will be minimum. In this
project, a research has been done on the design modification
of static structural brake lever and to optimize its shape.
Brake lever is important equipment used for stopping while
they are riding any vehicle or machine component in which
is stresses are form due to engage or disengage of lever
system, and because of this braking system having the stress
values is to be determine and also minimize. The model of
brake lever is created by Creo parametric system, and then by
using ANSYS system to calculate the stress developed in that
model and also optimize the shape of hyper-mesh software
system. The validation of result in good as compare literature
N. Andrews which is also obtained the value of stress and
total deformation.
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. INTRODUCTION

The basic function of brake lever is to activate the brake
mechanism which allows people to slow down or stop while
they are riding a bike. There are two types of mechanism
mechanic brake or hydraulic, and both functioning and
effectiveness are really different. Then it has been also talk
about a mechanical mechanic brake lever system, if first of
all we need to push it. For this action stretches or tight a
metallic sane/wire that permits the two brake pads on
automobile, put pressure on one of the two types of wheel
rims. This type of brake is used on many types of vehicles
such as car motorcycle etc. their main advantages over other
type of brake are their ability to perform well in dry and wet
condition an under prolonged braking periods. The main
component of brake system is the brake calliper, which
houses hub and brake pads.

Fig. 1: Brake lever Nomenclature [4]

A. Lever Length (Lb.)

The lever length of the whole span length of brake lever that
to be applied the hand force or hand grip for this region.

B. Hole Point (Hb)

The hole point of braking system can be defined as that to be
a locking system for working condition of the brake lever
system in various automobile fields.

C. Locking Point (Hb2)

The locking feature of the brake lever can be configured as it
is to provide the total locking condition of the brake lever
system. For these system that to be protect the thief.

D. Groove Plate (Rb)

In the grooving system of brake lever that to be attached the
locking clip, in the locking condition of brake lever system.

E. Locking Clip (Lcb)

For the connection of locking clip that to be providing the
locking system of the mechanic brake lever, it is attached to
the grooving system after the locking condition are applied
they are directly connect to the locking mechanism with
various braking condition.

F. Clip Hole (Hb3)

Clip hole are those point of the lever mechanism that to be
connected the clip at certain braking condition. This hole are
providing to set or exchange the total braking locking system.

G. Wire Connection Region (Wb)

This point to connect the metallic wire and it to be easily
adjust to the adjustable screw. This metallic wire are directly
connect to the brake shoe, after the pressure applying to the
lever surface that metallic sane are stretch and while they are
stop riding through automotive vehicles.

H. Supporting Mechanism (Cm)

The supporting mechanism are support the whole locking
component of braking system. It to be support relay system,
locking grooving system, locking clipping system etc. For
supporting mechanism are very essential of the brake system
that to be support all working condition of brake lever
mechanism.

I. Relays (RLS)

The relays system is the most important component of whole
braking system. Its working they are providing the locking
release or engaged condition of applying hand brake system.
The relays in the form of metallic spring to applying force or
pressure that to be absorbs the energy in static forms and after
to release the pressure the stored energy will be released for
that system.

J. Relays Box (SBps)

The inserting all the mechanism of relays component like
spring, clip pin, clips etc. Are known as relays box. This box
are providing safe condition for all the component at the time
of applying braking system. For several causes, the relay box
are opened or closed in the working condition of mechanic
brake lever system.

K. Supporting Plate (Sf)

The supporting plate are providing the support of whole
braking mechanism, the component like relays, clip, clip pin,
relays box are mounting to these supporting plates.

All rights reserved by www.ijsrd.com 446



Design Modification & Shape Optimization of Automobile Brake Lever
(1JSRD/Vol. 5/1ssue 07/2017/106)

Supporting plate are presence in the upper side of handle
brakes, to applying hand force in the hand grip area of the
brake handle that supporting plate are operates the all
condition of braking system. In case of supporting plate are
not mentioned, if the whole mounting component of the brake
handle are disturbing and not working braking mechanism

properly.

Il. PROBLEM IDENTIFICATION

Brake lever which are very high stress concentration during
the force acting or release of clutch. Due to these high stresses
and friction between nut and bolts contact point there is a
higher possibility of fatigue failure at these regions. There is
possibility to design of lever by including some stress relief
features, stress relief features are providing flexibility and
also useful in reduction the point of stress concentration. A
study is done for brake lever with increasing thickness for
effects of stress relief feature, and fillet surface as stress
reduction to improve the fatigue life.

I1l. METHODOLOGY

The most important working condition of brake lever is to
stretch the metallic sane while they are stop or riding a bike,
for working condition to apply hand pressure on hand grip
area on the lever surface the tensile stress are developed to
the upper surface of brake lever and the compressive stress
are developed to the inner part of lever surface, due to these
stresses are reduced the life of brake lever. For the pivoted
region, some frictional force is acting for the working
condition of brake lever, these frictions are failed to the nut
and bolts connection points.

Fig. : Law o brake lever [6]

A. Failure Theory
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Fig. 3: Stress strain curve for brittle material
If all the body/structure where loaded stress in many
directions, if would be easily to predict the failure stresses.
All that would be needed to calculate an axial test to find the
yield stress and ultimate stress level. Now if it a brittle
material, then the ultimate stress will be determining failure

and for ductile material failure is assumed to be when the
material starts yield point and permanent deformation.

B. FEA Method

To calculate the stress distribution in the brake levers, the
finite element models can be used. For creation of FEA
models they can be followed by the different stages: part
creation of brake lever, generate meshing of part, applying
boundary condition of lever models, application of loads, and
finally finding the stress developed and total deformation
occurred to the lever models.
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Fig. 4: FEA 2D model of brake lever

C. Material Selection

To select the suitable material of designing the brake lever as
shown in the Table 1.

Parameter Value
Young’s Modulus (E) 200 GPa
Poisson’s Ratio 0.34
Tensile Strength Ultimate | 2070 MPa
Tensile Strength Yield 550 MPa
Density 2700 kg/m3

Table 1: Brake lever material (Alloy Steel) [2]

IVV. RESULTS AND DISCUSSION
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Fig. 5: Graph plotted between stress and the design

modification of brake lever
In the optimal shape condition, for shape optimization chapter
we should see that firstly designed lever models the
equivalent stress values are 4.824 MPa, and then after to
modified the shape of brake lever the equivalent stress values
are 4.609 MPa and again for using design consideration to
achieve the objective of this thesis the modified optistruct
analysis of brake lever and its equivalent stress values are
3.65 MPa. Now for modifying the design of brake lever and
that to be reduced the failure stresses, hence lever life will be
improved.

S. | Analysis Desian Parameter N. Andrews [1], B. | Finite Element Analysis | Percentage Reduction
No. | Parameter 9 Jordi [11] Result Method (Ansys 15.0) Stress values
1 Initial design calculation 7.259 Mpa 4.824 MPa 68%
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2 | won. | Modified lever design 8.326 MPa 4.609 MPa 55%
: calculation
Mises Shape optimization
3 | Stresses Pe optim 7.057 MPa 3.65 MPa 50%
analysis

Table 2: Percentage Difference between N. Andrews [1], Jordi [11] and Ansys15.0 Software

V. CONCLUSION AND SCOPE OF FURTHER WORK

A. Conclusion

As per the previous chapter 5, presents the results obtaining
of brake lever using analytical method of stress calculation
and the same as FEA analysis method finding the stress
values, and also comparison the results of failure stresses.

The analysis of brake lever which has shown the
convergence point of brake lever there is a tensile stress of
upper surface and the compressive stress of inner surface will
be done. It’s concluded from the stress relief study they are
provided the fillet surface so that lever performance will be
increased.

For the second stage stress concentration point that
is nut and bolts pivoted region also mention, in this region
related to stress relief feature and optimization technique
providing some consecutive holes, and increasing the surface
thickness of wire connection zone. For performing those
technique of brake lever model to get the optimized results of
another once, and also performing shape optimization of
automobile brake lever.

B. Further Work

The following investigation of future numerical technique

should be conducted on:

— The shape. of fillet surface can also be studied for
relieving stress.

— Different shapes of providing consecutive hole can also
be studied for relieving stress.

—  Future will optimize the various design parameter such
as design consideration of the brake lever and material
selection of brake lever.

—  For future, the automobile industry to use these types of
lever system.
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