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Abstract— In recent days speed of motor cycle is much more 

expected, so that is why there is more requirement of power. 

An efficient braking system play an important role when 

vehicle has to run at higher speed. The conventional disc 

brake are not so much capable to stop the vehicle in less 

braking distance. The Perimeter brake configurations is a 

very promising solution for different vehicles. An approach 

to solve the disagreement of the design space instead of inner 

part of the wheel rim the use of inside-out wheel brake 

constructions is suggested. These are known as perimeter disc 

brake. 
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I. INTRODUCTION 

A disc brake is a type of brake that uses calipers to squeeze 

pairs of pads against a disc’s in order to create friction that 

retards the rotation of a shaft, such as a vehicle axle, either to 

minimize  its rotational speed or to hold it stationary. 

Compared to drum brakes, disc brakes offer better stopping 

performance because the disc is more quikly cooled. As a 

consequence disc’s are less prone to the brake fade caused 

when brake components gets overheat. Most drum brake 

designs have minimum same one leading shoe, which gives a 

servo-effect. By contrast, a disc brake has no self-servo effect 

and its braking force is always proportional to the pressure 

placed on the brake pad b’coz the braking system of any brake 

servo, braking pedal, or lever. Even having more stopping 

feature Disc brake have some disadvantages; brake squeal, 

break judder, less breaking distance. To avoid this problem 

perimeter disc is one of the solution for it. 

II. LITERATURE SURVEY 

It can be seen that peripheral disc brake need lesser brake 

force for same end effects, induce the rest bending and shear 

stresses in wheel spokes and lesser radial thrust at the wheel 

bearing. All these factors allow for a very light weight 

motorcycle front wheel. Lighter weight means more 

efficiency, reduced unsprung mass and a higher power to 

weight ratio[1]. The brake disc larger in diameter to provide 

more brake surface, cooling area and of course braking 

efficiency. The perimeter brakes can be very effective, much 

more so than small disc brakes[2]. A disc brake, preferably 

for motorcycle front Wheels, including a peripheral annular 

disc and arranged it such that its caliper reaction passes 

through a fixed axle coaxial with the wheel axis. The caliper 

is mounted at the end of a radial arm rigidly connected to the 

axle and the axle is torsionally keyed into at least one anti-

rotation seat at a respective cooperating portion of the wheel 

support[3]. Brake noise is due to brake vibration during 

braking. If change of friction force between friction plate and 

brake disc is too large and fast during the braking, it can cause 

the brake disc and the friction plate to vibrate. When the 

vibration frequency up to a certain value, they will produce 

different brake noise. In this paper, the author considers that 

Brake torque variation (BTV) is the main reason about brake 

vibration and brake noise. He also said that, it not only just 

replacing the friction plate but also should change the 

structure design and careful selection of brake friction parts 

in order to minimize brake noise. [4]. In this paper author told 

that, the conflict of design space inside the wheel rim is the 

use of inside-out wheel brake constructions. These so-called 

perimeter friction brakes. The perimeter brake concept raises 

questions for developers about it’s design space integration, 

but even more about which fundamental operational 

characteristics are to be expected when brake structure and 

connection are changed. The focus of this paper are properties 

of perimeter disc brake systems for use with during on-brake 

and off-brake periods, and especially investigation of scaling 

effects on these properties due to the principle of this brake 

[5]. 

III. OBJECTIVES OF PROJECT 

1) Experimental testing of the conventional wheel mounted 

disk brake system.  

To determine braking distance, Vibration (velocity and 

acceleration parameters—using vibrometer), and brake 

power absorbed at various vehicle speeds. 

Graphs to be plotted 

 Braking distance Vs Load 

 Vibration Velocity Vs Load 

 Vibration Acceleration Vs Load 

 Brake power absorbed Vs Load 

2) Experimental testing of the perimeter disk brake system. 

To determine braking distance, Vibration (velocity and 

acceleration parameters—using vibrometer), and brake 

power absorbed at various vehicle speeds. 

Graphs to be plotted 

 Braking distance Vs Load 

 Vibration Velocity Vs Load 

 Vibration Acceleration Vs Load 

 Brake power absorbed Vs Load 

IV. RELATED THEORY 

A. Problem in Conventional Disc 

1) Brakes 

a) Brake Squeal 

Sometimes a loud noise or high pitched squeal occurs because 

the brakes are applied. Most of the time brake squeal is 

produced by vibration (resonance instability) of the brake 

components, especially the pads and discs (known as force-

coupled excitation). The metal to metal parts to move 

independently of each other and thereby eliminate the buildup 

https://en.wikipedia.org/wiki/Brake
https://en.wikipedia.org/wiki/Disc_brake#Calipers
https://en.wikipedia.org/wiki/Disc_brake#Brake_pads
https://en.wikipedia.org/wiki/Disc_brake#Brake_disc
https://en.wikipedia.org/wiki/Friction
https://en.wikipedia.org/wiki/Vehicle
https://en.wikipedia.org/wiki/Drum_brake
https://en.wikipedia.org/wiki/Brake_fade
https://en.wikipedia.org/wiki/Servomechanism
https://en.wikipedia.org/wiki/Servomechanism
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of energy that frequency is created that is heard as brake 

squeal, groan, or growl. Dust on the brakes also responsible 

squeal and commercial brake cleaning products are designed 

to remove dirt and other contaminants. 

b) Brake Judder 

Brake judder is usually perceive by the driver as minor to 

severe vibrations transferred through the chassis during 

braking. Hot judder is usually produced as a result of longer, 

more moderate braking from high speed where vehicle does 

not come to a complete stop. It commonly occurs when a 

motorist decelerates speeds of around 120 km/h (74.6 mph) 

to about 60 km/h (37.3 mph), which results in severe 

vibrations being transmitted to the driver. Cold judder, on the 

other hand, is the result of uneven disc wear patterns or disc 

thickness variation (DTV). These variations in the disc 

surface are usually the result of extensive vehicle road usage. 

DTV is usually attributed to the following causes: waviness 

and disc surface, misalignment of axis (run-out), elastic 

deflection wear and friction material transfers. 

Advantages and Disadvantages of Disc Brakes: 

B. Advantages 

 Being external to the hub, they don't impose special 

lubrication requirements like a coaster brake, or risk 

contamination by lubricants like an integral drum brake 

and overheat the hub on long, steep downhill runs. 

 They also dissipate heat without overheating the tire of 

special importance when used as a downhill drag brake 

on a tandem and cargo bike. 

C. Disadvantages 

 A front disc brake stresses one blade of the front fork 

very heavily, requiring a stronger, heavier fork, resulting 

in a bumpier ride with a non-suspension fork, and if a 

fork isn't quite rigid enough, producing 'brake steer". 

 A front disc brake caliper behind the fork blade generates 

a powerful force which tending to loosen a quick release 

and pull the wheel out of the fork. Special hub’s and 

fork’s designs are needed to surmount this problem. 

V. PROPOSED METHODOLOGY 

1) System Design and theoretical derivation of dimensions 

of conventional braking system. 

2) System Design and theoretical derivations of perimeter 

braking system. 

3) Design validation of the stress produced in the part of the 

conventional brake system Strength analysis will be done 

and results be validated using ANSYS software. 

4) Design validation of the stress produced in the parts of 

perimeter brake system Strength investigation will be 

done and results be validated using ANSYSIS software. 

VI. FEA ANALYSIS OF PERIMETER DISC BRAKE 

This paper include, static structure analysis is done with 

perimeter disc brake. The material used for disc’s brake are 

as below: 

Designation 
Ultimate Tensile 

Strength N/Mm2 

Yield Strength 

N/Mm2 

EN8 520 360 

Table 1(a): Material used 

The ANSYS results are as follows: 

 
Fig. 1: Disc Geometry of the Disc 

 
Fig. 2: Mesh model 

 
Fig. 3: Boundary Condition 

 
Fig. 4: Total Deformation 

http://sheldonbrown.com/gloss_st-z.html#suspension
http://sheldonbrown.com/gloss_ca-g.html#caliper
http://sheldonbrown.com/gloss_ba-n.html#blade
http://sheldonbrown.com/gloss_ca-g.html#caliper
http://sheldonbrown.com/gloss_ca-g.html#caliper
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Fig. 5: Equivalent Von-misses stress 

A. Validation of FEA 

Perimeter 

Brake 

Total deformation 

(mm) 

Equivalent von-misses 

stress (Mps) 

Maximum 2.3075e-7 0.0024328 

Minimum 2.5639e-8 1.0134e-6 

Table 1: FEA Result of Perimeter Brake 

Conventional 

Brake 

Total deformation 

(mm) 

Equivalent von-

misses stress (Mps) 

Maximum 0.00027137 0.45426 

Minimum 3.0152e-5 0.00060 

Table 2: FEA Result of Conventional Brake 

VII. STEADY-STATE THERMAL ANALYSIS OF PERIMETER 

DISC BRAKE 

A. Maximum brake power absorbed is 33 watt 

1) Measurement mass properties 

a) Displayed mass property values 

 Volume = 74082.289063383 mm^3 

 Area = 64489.043196564 mm^2 

 Mass = 0.580111736 kg 

 Weight = 5.688957889 n 

 Radius of gyration = 117.505436611 mm 

 Centroid = -0.000000000, 1.085480177, -98.500000000 

mm 

2) Detailed mass properties 

Analysis calculated using accuracy of 0.990000000 

Information units kg – mm 

 Density = 0.000007831 

 Volume = 74082.289063383 

 Area = 64489.043196564 

 Mass = 0.580111736 

 Area in contact with disk pad = 15x 15 =225 

Heat Flux = 33/225 =0.146 w/mm2 

 
Fig. 6: Boundary Condition 

 
Fig. 7: Heat Flux 

 
Fig. 8: Temperature 

Maximum rise in temperature of disk on absorbing 

the maximum brake power is 33 0C  which is hardly 3 degree 

above the room temperature thus indicating that the disk is 

not overheated hence the disk is safe for given application. 

VIII. EXPERIMENTAL ANALYSIS 

 
Fig. 9: Schematic diagram of testing of both the braking 

disc. 

From Figure 9 Shows the setup of test rig for testing of 

Conventional Brake and Perimeter Brake. It consists of AC 

motor which runs the flywheel by transmitting power through 

the belt. Conventional Brake and Perimeter Brake are 

mounted on input shaft whose fitted in between to the single 

deep groove ball bearing. The braking will be adjusted 

according to the testing. Force dynamometer used for 

measuring force, tachometer is used for measuring RPM. 

A. Procedure 

1) Start motor 

2) Maintain speed of shaft @ 1300rpm 

3) Note no load speed 
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4) Load 0.5 kg in to load pan 

5) Note speed @ 0.5 kg load. 

6) Add 0 kg load… upto 2.5 kg and not the reading of speed 

 
Fig. 10: Assembly Set-Up 

B. Test and Trial on Perimeter Brake 

1) Observation table 

Sr. 

No. 
Load 

Speed 

Actual 

Speed 

Theo. 
Torque 

Brake 

Power 

Absorbed 

1 0.5 560 564 0.55 32.257 

2 1 278 281 1.11 32.3 

3 1.5 186 189 1.56 30.57 

4 2 135 139 2.23 31.527 

5 2.5 115 119 2.78 33.48 

(a) 

Sr. 

No. 

% 

Slip 

Break 

Distance 

Vib-

Velocity 

Vib-Acc-

N 

1 0.70 4.46 0.405159 1.00412 

2 1.06 3.35 0.747716 1.849342 

3 1.58 3.35 1.044453 4.279816 

4 2.87 4.46 1.306193 3.048947 

5 3.36 4.469 1.540327 3.735268 

(b) 

Table 3: (a) & (b) test and trial on perimeter brake 

IX. VALIDATION OF EXPERIMENT ANALYSIS 

 
Fig. 11: Chart I: Torque Vs Load 

Perimeter Brake is increases. The TORQUE of Conventional 

Brake is also increased with respect to load but less than 

Perimeter Brake if compared. 

From Fig. 12 Chart II, As load increases the % SLIP 

of Conventional Brake also increased. But on the same time 

the % SLIP of Perimeter Brake is less increased compared to 

Conventional Brake. 

From Fig 13 Chart III; the Brake distance of 

Perimeter Brake is less as compared to Conventional Brake. 

Hence within few seconds the bike may Stop. 

 
Fig. 12: Chart II: % Slip Vs Load 

 
Fig. 13: Chart III: Brake Distance Vs Load 

X. CONCLUSION 

Perimeter disk brakes provide larger braking radius, less 

braking distance, relatively less slip percentage and more 

surface are for dissipation and better stability as compared to 

conventional disk brakes. 
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