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Table (2) Values of input voltage affected by 
variation of e-pedal stroke 

 
e-pedal stroke input voltage ( ) 

¼ stroke 18 V 
½ stroke 20 V 
¾ stroke 22 V 

Full stroke 24 V 
 
 
 
 

 
Figure (7): SIMULINK model of the system with 

Voltage ( ) as system input and will be 
the Braking Force ( ) and Wedge 
Displacement ( ) as outputs 

 
 
Other parameters will be considered as constant 

inputs to the model (the wedge angle α = 12º, the 
coefficient of friction µ = 0.3, the wedge mass  = 
0.3 Kg, and the caliper stiffness  = 6800 
000 N/m) [5], [6]. 
 

 
Figure (8): Influence of input voltage ( ) on 

braking force ( ) 

 
Figure (9): Influence of input voltage ( ) on 

wedge displacement ( ) 
 

From braking force and wedge displacement 
curves it is clear that as the input Voltage ( ) 
increases, the output braking force ( ) increases as 
well and the wedge displacement ( ). In another 
words, the displacement will go to the stop end faster 
comparing with another displacement values for a 
lower input voltages. 

 
ii. The Wedge Angle (α) 

      In this model the input will be the wedge 
angle (α), it will have three different values 8º, 12º 
and 15º. Other parameters will be constant inputs in 
this model (the Input voltage VIN = 24 V, the wedge 
mass M = 0.3 Kg, the coefficient of friction µ = 0.3, 
and the caliper stiffness K I = 6800 000 N/m). 
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Figure (15): Illustrates the influence of the 

Coefficient of friction (µ) on Wedge 
Displacement ( ). 

As the coefficient of friction between the 
brake pads and the brake disks increase, it helps 
to build up the braking force quickly and by this 
the wedge displacement will decrease.   
We can conclude that as the coefficient of 
friction increases the braking force increases 
and the wedge displacement has a higher value 
and goes to stop end faster than the other lower 
wedge angles values. 
 
Conclusions 

This present paper has investigated the effect of 
design parameters of self reinforcement brake system 
on its performance.  

A mathematical model including a DC motor, 
roller screw has been used to simulate the full self 
reinforcement brake system. Different input variables 
that directly affect the system performance (such as 
input voltage, wedge angle, coefficient of friction) 
have been used in the mathematical model. The 
results of the output parameters which are the wedge 
displacement and the braking force are presented.  

The results show that as the coefficient of 
friction, the wedge angle, and input voltage 
increase the braking force and the wedge 
displacement increase, and as the wedge angle 
increases the wedge goes to the stop end faster. 
Increase of the braking force and faster reach of 
wedge to the stop end would improve the 
brakes performance by shortening the brake 
distance and the time of braking. 
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