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Abstract— For present generation Automobile is the main 

source of transportation for every person in the world. In 

hurry some will forget to latch the hand brake and that leads 

to roll or slip off from the road. To avoid that we prepare a 

project, Design and Fabrication of Automatic hand braking 

system. We use gear mechanism and locking mechanism to 

operate the hand brake for latching and to release the hand 

brake lever. The hand brakes are interconnected to the rear 

wheel brake which locks the car to avoid rolling or slipping 

on the road. When the car ignition on, then the hand brake is 

released automatically by the help of gear mechanism. When 

the car ignition off, then the hand brake is latched 

automatically by the help gear mechanism. 
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I. INTRODUCTION 

The main purpose of this project is to ensure the drivers safety 

through a modified handbrake in car. A handbrake is an 

additional braking mechanism installed on all commercial 

vehicles that’s completely separate from foot pedal-operated 

In cars the parking brake, also called hand brake, emergency 

brake, or brake, is a latching brake, usually used to keep the 

vehicle stationary. Most commonly used to prevent the 

vehicle from rolling when it is parked. Automobile hand 

brakes consist of a cable directly connected to the brake 

mechanism on one end and to a lever at the driver's position. 

Our idea of the project is to design and fabrication 

of Automatic hand braking system. When the car ignition 

starts, then the hand brake is released automatically by the 

help of gear mechanism and the brakes are released from rear 

wheels and car can move easily. When the car ignition stops, 

then the hand brake is latched automatically by the help gear 

mechanism and the bakes lock the rear wheels and the car will 

be in station. We use gear mechanism and locking mechanism 

to operate the hand brake for latching and to release the hand 

brake. The hand brakes are interconnected to the rear wheel 

brake which locks the car to avoid rolling or slipping on the 

road. The hand brake lever is fixed to car chassis with the 

help of the fasteners or with the help of fabrication. 

Assembling the gear mechanism to the handbrake lever and 

the gear mechanism is engaged to dc gear motor. Control 

board is use to control the lift and down the handbrake lever 

to a certain degree of angle.  

II. WORKING PRINCIPLE 

When the DC geared motor starts to rotate, then pinion also 

rotates in same direction, where pinion drives the gear and the 

hand brake lever lifts up. If the Dc geared motor rotates in 

opposite direction then the handbrake lever releases or moves 

down. Electronic actuator is used to lock the handbrake lever 

which prevents the handbrake lever not to move down by 

itself. Electronic control board is used to control the flow of 

current in the dc gear motor and for electronic actuator also. 

Gear is attached to Handbrake lever with the help MIG 

welding and pinion is engaged with the gear. 

III. LINE DIAGRAM 

 
Fig. 1: Line diagram 

IV. MAJOR COMPONENTS 

 Pinion and Gear 

 Dc Gear Motor 

 Electromagnetic Actuator 

 Control Board 

 Drum Brake 

A. Pinion and Gear 

Gears are toothed members which transmit power / motion 

between two shafts by meshing without any slip. Hence, gear 

drives are also called positive drives. In any pair of gears, the 

smaller one is called pinion and the larger one is called gear 

immaterial of which is driving the other. When pinion is the 

driver, it results in step down drive in which the output speed 

decreases and the torque increases. On the other hand, when 

the gear is the driver, it results in step up drive in which the 

output speed increases and the torque decreases. 

 
Fig. 1: Gear and Pinion 

B. DC Gear Motor 

DC gear motors are the ordinary DC motors coupled with 

speed reduction gear box. The function of the gear reducer is 

to provide a lower speed and a larger torque. At the same 

time, the gearbox with different speed reducing ratio can 

provide different speed and torque. 
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Fig. 2: Dc gear motor 

C. Electromagnetic Actuator 

The actuator is composed of a magnetic circuit with a 

permanent magnet creating a magnetic force in the air gap. In 

this air gap moves the coil linked to the actuation shaft. The 

current that circulates in the coil reacts with the magnetic field 

and thus generates a mechanical force which is transmitted 

through the actuation shaft. This force is directly proportional 

to the current, in direction and intensity. The yoke, also 

referred to as the shell or frame, concentrates the magnetic 

field. It surrounds the outside of the solenoid coil and is 

typically made from low carbon steel. The flux created by the 

solenoid can flow easily through this Ferromagnetic material. 

A Ferromagnetic material can also intensify the magnetic 

field. If the yoke did not exist, the flux lines or magnetic field 

would be loosely spaced, and the actuator would be 

inefficient. 

 
Fig. 3: Electromagnet Actuator 

D. Control Board 

 
Fig. 4: Electronic circuit board 

Circuit diagram is used build a control board to supply the 

power from the battery to DC gear motor in a proper way. 

Circuit diagram is design to supply only some power DC 

motor and after that the power should not supply to the motor. 

When ignition switch is ON then the power will supply to 

motor and the power will cutoff after some rotation in the 

motor. Circuit is designed in a way that there should be no 

damage to the motor as well as to the handbrake lever. 

Control board is prepared in a way that the ignition switch is 

signal sender or power supplier to the motor from the battery. 

E. Drum Brake 

Drum brakes have been in use since the earliest days of the 

automobile; some very early vehicles used a constricting 

external band around a rotating drum to slow and hold the 

vehicle in place. As self-propelled vehicles achieved faster 

speeds, increased braking was needed. This forced 

manufacturers to move from the external band brake to the 

internal expansion brake, called a drum brake. Drum brakes 

are simple in operation and can, by using leverage, apply 

more braking force than what is supplied by the driver. 

However, the contact area between the shoes and drum is 

large, much larger than the contact area between brake pads 

and the rotor. Drums are usually cast iron, but some vehicles 

use a composite aluminum outer shell and an iron friction 

surface to save weight. Many larger drums have cooling fins 

cast into the outer circumference to aid in heat dissipation, as 

shown in Figure. Parking brake lever and strut are used to 

force the shoes apart and against the drum with the parking 

brake applied. 

 
Fig. 5: Drum brake 

V. MODELLING 

 
Fig. 6: 3D model of automatic hand brake system 

VI. CALCULATION 

A. Hand Brake Lever Calculation 

Testing Hand brake lever force in car 

 
Fig. 7: Testing Hand brake lever force 
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B. Trial 

 2.8KG 

 2.83KG 

 3.1KG  

Force=2.91*9.81 

F =28.5471N30N 

1) Torque 

T=F*D*sin =30*280*sin (26) =3682.31nmm 

T =3.68Nm 

2) Power 

P = (2NT)\60 = (2**120*3.3)\60 

P =41.468W 

C. Calculation for Gear and Pinion 

Power: 12V, 8A= 96W 

Z1 =28, Z2 =84, 

n1=120rpm, =200*103N/mm2 

Module m=2mm 

Face width b = 10m =20mm 

Tooth addendum= M=ha=2mm 

Tooth addendum Hf=1.25M=2.5mm 

Whole depth h=2.25M=4.5mm 

Clearance C=0.25M=0.5mm 

Diameter of pinion D1 =MZ1 =56 

Diameter of gear D2 =MZ2 =176 

Outside diameter D1 =(Z1 +2)M=60mm 

Outside diameter D2 =(Z2 +2)M=180mm 

Tooth thicknessS=\2M =3.1415 

Working depth H=2M=4mm 

Circular pitch P=M=6.28318 

Base circle dia D1 =d1cos=51.683mm 

Base circle dia D2 =d2cos=165.23mm 

Root dia D1 =d1-2hf=31mm 

Root dia D2 =d2-2hf=91mm 

Centre distance A=M *(Z1+Z2\2) =112mm 

Diameter of pinion D1 =MZ1 =56 

Diameter of gear D2 =MZ2 =176 

VII. TESTING THE PROJECT IN THE CAR 

 
Fig. 8: Testing the Project in the Car 

VIII. CONCLUSION 

 When the ignition is turned on the hand brake 

automatically releases and vice versa with a manual 

option as well. 

 In hurry some will forget to latch the handbrake lever and 

that time the car will roll or slip off from the road which 

makes accident or damages the car. Automatic 

handbrake will avoid the accidents or damage of the car. 

 In some cars power brakes are used for braking, when 

ignition turned off power brake does not work, so that 

automatic serves to stop the vehicle. 

 When there is an emergency and hurry, hand brakes 

works without the driver interaction. 

 New designed parking brake system has complete 

automatic operation for easy drivability and safety. 

 As we have observed scope of project in the future may 

extends to more effective as point view of safety. 
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