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Abstract 

Based on requirements of modern vehicle, in vehicle Controller Area Network 

(CAN) architecture has been implemented. Since then it is widely used in 

various automation industries including military, aviation, electronics, factories 

and many others. In order to reduce point to point wiring harness in vehicle 

automation, CAN is suggested as a means for data communication within the 

vehicle environment.  CAN was designed to allow microcontrollers and devices 

to communicate with each other without the presence of a host computer and 

avoiding extensive load to the main controller.  

The disc brake is a device for slowing or stopping the rotation of a wheel. 

Friction causes the disc and attached wheel to slow or stop. Brakes convert 

friction to heat, but if the brakes get too hot, they will cease to work because 

they cannot dissipate enough heat. An investigation into usage of new materials 

is required which improve braking efficiency and provide greater stability to 

vehicle.   

Structural Analysis of the Rotor Disc of Disk Brake is aimed at evaluating the 

performance of disc brake rotor of a car under severe braking conditions and 

there by assist in disc rotor design and analysis. This condition of failure is 

known as brake fade. Disc brakes are exposed to large thermal stresses during 

routine braking and extraordinary thermal stresses during hard braking.  

Keywords:  Vehicle Automation, Controller Area Network (CAN), Electronic 

Control unit (ECU), Disc Brake; Race Car.  
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INTRODUCTION   

In today’s world, automation is needed in many systems which provide better 

performance. Large numbers of systems are fully automated. Vehicle system is 

composed of automotive electrical architectures consist of a large number of electronic 

control units (ECU) carrying out a variety of control functions. The CAN system was 

developed as a serial bus with high speed, high reliability, and low cost for distributed 

real time control applications. In the early 1980s, Robert Bosch GmbH company has 

developed a new network controller in the automotive industries with the intention of 

replacing and simplifying the wiring system. The following few sections will introduce 

CAN implementation in various automation fields such as automotive industries. The 

proposed WCAN utilizes the modified wireless token ring protocol (WTRP) as its 

architecture.  

 

CAN have many good features:   

It provides faster data rate of communication. 1 Mbps if the bus length is less than 40 

meters.  

 Non-destructive collision detection by bitwise arbitration.  

 Any message has a specific priority on the bus.   

 Messages can be sent point to point or multi-casted.  Remote messages 

supported. A Functional Unit can always be prepared to immediately transmit 

the latest available data upon request from any other unit.  

 2032 (Standard CAN) or 536.870.912 (Extended CAN) different messages are 

available, each containing 0 - 8 bytes of data.   

 Powerful error detection and handling. If there is one corrupted message in 1000 

transmissions the total residual error probability amounts to 8.5 * 10-14.  

 Programmable transfer rate.   

 Programmable output driver configuration  

 

The disc brake is a device for slowing or stopping the rotation of a wheel. This is the 

part of the disc brake system that does the actual work of stopping the car. Disc-style 

brakes began in England in the 1890s; the first ever automobile disc brakes were 

patented by Frederick William LAN Chester in his Birmingham factory in 1902, though 

it took another half century for his innovation to be widely adopted. In today’s growing 

automotive market the competition for better performance vehicle in growing 

enormously. The passages are so connected to another one for bleeding. Each cylinder 

contains rubber-sealing ring between the cylinder and piston. In application would be 

more efficient comparatively. Compared to disc brakes offer better stopping 

performance because the disc is more readily cooled. An investigation into usage of 

new materials is required which improve braking efficiency and provide greater 

stability to vehicle.  
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Layers of CAN:-  

 Application layer   

 Object layer  

 Transfer layer  

 Physical layer  

 

Frames of CAN:-  

 Data frame: a frame containing node data for transmission  

 Remote frame: a frame requesting the transmission of a specific identifier  

 Error frame: a frame transmitted by any node detecting an error  

 Overload frame: a frame to inject a delay between data and/or remote frame  

 

LITERATURE SURVEY  

The technology of designing machines according to network architecture started some 

ten years ago. At that time, the first micro-controllers available in the market made 

possible to design the advanced electronics small enough to be integrated into 

mechanical machine parts, for e.g., a servo controller could be physically integrated 

into a standalone actuator[1].  

The network architecture has many advantages in comparison with a standard design 

using a central microprocessor to carry out the control work:  

 It is a flexible system. Functional Units can be added or removed in a simple 

way.  

 Simple maintenance. The electronics in many  

 Functional Units can be identical and fully interchangeable.  

 Each Functional Unit can be developed and tested individually according to a 

specification given from the system demand.   

 The network architecture is very well suited for project oriented development 

work[2].  

 

A complete machine system is then constructed out of several functional units 

connected to an information network, often called a Controller Area Network, and a 

power network. Through these networks, the Functional Units get all information and 

power needed to make them work. So that, their performance can be equivalent or better 

compared to traditionally designed machine [3].   
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Figure 1. CAN Bus Architecture 

 

Nowadays A disc brake has a disc that turns with the wheel. The disc is straddled by a 

caliper, in which there are small hydraulic pistons worked by pressure from the master 

cylinder.Rubber sealing rings round the pistons are designed to let the pistons slip 

forward gradually as the pads wear down, so that the tiny gap remains constant and the 

brakes do not need adjustment [3]. The aim of this paper was to investigate the 

temperature fields of the solid disc brake during short, emergency braking. In this paper 

transient thermal analysis of disc brakes in single brake application was performed[4]. 

Some racing cars and airplanes use brakes with carbon fiber discs and carbon fiber pads 

to reduce weight. Wear rates tend to be high, and braking may be poor or grabby until 

the brake is hot[5]. Disc brakes were most popular on sports cars when they were first 

introduced, since these vehicles are more demanding about brake performance [6]. This 

specification dictates the correct range of hardness, chemical composition, tensile 

strength, and other properties necessary for the intended use.   

  

 

Figure 2. Disc brake Architecture 
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 DIFFERENCE BETWEEN ABS AND DISC BRAKES  

Anti-lock Braking System (ABS):-  

 Anti-lock Braking System (ABS) is a system that helps prevent the wheels of 

your car from locking, thus preventing your car from skidding out of control.  

 ABS prevents your car from sliding and crashing as well as maintaining traction 

and allowing you to steer out of the way of obstacles.  

 ABS also allows you to steer your car while breaking strongly.  

 ABS also has many limitations.  

 When stopping you apply a constant even pressure on the brake pedal and you 

will feel the anti-lock brakes start to work and your car will continue in a straight 

line.      Disc brakes:-  

 Disc brakes provide larger cooling air volume and more effective radiating 

surfaces.  

 Disc brakes need less physical room and clearance for maintenance.  

 Disc brake systems can be inspected without removing your wheels.  

 Pressing the brake pedal in a car with disc brakes, forces brake fluid to fill the 

caliper.  

 Vanes are usually cast into rotors to increase cooling effectiveness.  

 

CONCLUSIONS AND FUTURE SCOPE  

This paper introduces an embedded system with a combination of CAN bus systems 

and Disc brake. Vehicle control is an important criterion of modern technology. The 

transient thermo elastic analysis of Disc brakes in repeated brake applications has been 

performed. With the rapid development of embedded technology, high-performance 

embedded processor is penetrated into the automobile industry. CAN is having low 

cost, high reliability and other features to meet the needs of the modern automobile 

industry. This system features efficient data transfer among different nodes in the 

practical applications. It also provides more security to the system and also increases 

system robustness. ANSYS software is applied to the thermo elastic contact problem 

with frictional heat generation. To obtain the simulation of thermo elastic behavior 

appearing in Disc brakes, the coupled heat conduction and elastic equations are solved 

with contact problems  
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