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Abstract— The automobiles have airbag, transmission 

system, suspension system, handling system for safety 

purpose. The most critical system for safety aspect is the 

Brake System. Absence of brake system is unsafe for the 

driver and the vehicle as well. The disc brake model used in 

Chevrolet Cruze LTZ is subjected to transient temperature 

analysis which helps us to understand critical areas of failure 

due to heat dissipation. Factor of safety calculated by 

software analytical results is used to compare with calculated 

factor of safety by strength of material approach. This paper 

shows the possible areas of failure of disc rotor under variable 

braking conditions. 
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I. INTRODUCTION 

Hydraulic brake is a system which uses fluid as a primary 

working element. The driver should have a good control over 

the vehicle during panic braking. During the panic brake the 

vehicle should not skid. The brakes should have proper 

antiwear characteristics and their effectiveness should not 

decrease with application. The principle behind any hydraulic 

system is simple, forces that are applied at one point are 

transmitted to another point by means of an incompressible 

fluid. A hydraulic braking system is suitable only for 

intermittent braking applications, and a separate mechanical 

linkage must be incorporated for parking brakes. The 

hydraulic system offers the following advantages over the 

mechanical layout. This provides equal braking effort on all 

wheels. This requires relatively less braking. This is a fully 

compensated system so that each brake receives its full share 

of the pedal. The efficiency of the hydraulic system is greater 

than that of the mechanical layout. This system is suitable for 

vehicles having independent suspension. It is easy to alter 

thrust on shoe because the force exerted on a piston depends 

on the piston area. The larger the area, the greater the thrust 

on the trailing shoe, so a larger piston can be used. The most 

common arrangement of hydraulic brakes for automobile 

consists of brake pedal, a master tandem cylinder containing 

a piston assembly, hydraulics fluid transmission lines and 

push rod. As the lever is pressed, a pushrod forces the piston 

in the tandem cylinder, causing fluid which is generally 

glycol ether from source to flow in the rotor. This entire 

action increases the pressure in the cylinder which moves the 

pads displacing them against the rotor surface which 

generates the friction resulting in torque. Because the brake 

hydraulic system is closed, all the lines and cylinders are full 

of fluid at all times. The master cylinder develops system 

pressure and amount of fluid moved is in less value. 

II. LITERATURE SURVEY  

In paper [2], investigation of disc brake by finite element 

analysis. In this paper, the author has conducted a study on 

ventilated disc brake rotor of vehicle. This study is concern 

with heat and temperature distribution on disc brake rotor. In 

the paper [3], the authors have explained the investigation of 

new material which improves the braking efficiency and 

provides a greater stability to vehicle. The suitable material 

has lesser weight than cast iron and less Young’s Modulus 

which makes it more durable. They suggest us to use 

orthotropic material rather than isotropic due to uniform and 

mild pressure distribution and proper braking. They suggest 

us to use S2 glass fiber which makes the brake safe in strength 

and rigidity criteria. The brake pad is a carbon ceramic and 

asbestos based material which comes in contact with disc 

rotor during braking of the vehicle. It has a thickness ranging 

from 10-15 mm. When 50-60% of the brake lining wears out, 

the pad makes a screeching noise when in contact with the 

rotor, indicating that a change of pad is required. 

On an average for optimum and safe braking 

experience the weight transfer should not exceed 20%. In our 

case, we have not taken the scenario of hard braking in which 

the deceleration rate achieved can be as high as 1g to a 

maximum of 1.5g. The deceleration rate achieved in this case 

is 0.6g.In this paper the vehicle speed at the time of braking 

is taken in 3 regions i.e. 40 kmph (for city roads) 80 kmph 

(for open roads or national highways) and 140 kmph (for 

expressways) 

III. FLOWCHART 

 
Fig. 1:  

A. Brake Dimensions: 

Front Wheel 

Shaft Diameter=60 mm 

Rotor Thickness=26mm 

Hub Diameter=151 mm 

Disc Diameter=276 mm 

Rear Wheel 

Shaft Diameter=60.1 mm 

Rotor Thickness=12mm 

Hub Diameter=150 mm 

Disc Diameter=268 mm 
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B. CAD Model: 

As per the provided dimensions, 

 
Fig. 2: Front wheel 

 
Fig. 3: Rear Wheel 

C. Input Parameters: 

Temperature Factor Kd = 1  

Reliability Factor Ke = 0.702 (for 99.99 reliability)  

Miscellaneous Factor Kf = 1  

Corrected Endurance Limit Se = Ka Kb Kd Ke Kf Se’ 

Front Wheel (Cast Iron): 

Area of brake pads = 5000 mm2  

Friction coefficient = 0.42 

Tensile strength, Sut = 293.027 MPa  

Se = 82.36 MPa 

Rear Wheel (Cast Iron): 

Area of brake pads = 4000 mm2 Friction coefficient = 0.42 

Tensile strength, Sut = 293.027 MPa  

Se = 83.80 MPa 

D. Analysis Result: 

 
Fig. 4: Transient Temperature Distribution at 140 kmph 

(front wheel) 

 
Fig. 5: Transient Temperature Distribution at 140 kmph 

(rear wheel) 

IV. CONCLUSION 

On the basis of the current procedure, it can be concluded that 

the copper liner which dissipates the heat. The cast iron has 

the maximum temperature produced is about 122.3oC for 

front wheel and 125.49oC for rear wheel with copper liner. 

This shows that the Cruze can be accelerated at high 

speeds in the range of 120kmph to 150kmph by using copper 

liner for moderate temperature distribution. 
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