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Design of vehicle gearbox 
Example 

Determine the gear ratios of each gear and car. Consider the number of gears z = 6, and for 

the maximum gear ratio, consider stage iVI = 1. 

 

Define: 

P = 75 kW   Maximum power 

nPmax = 5600 rpm Engine revolutions at maximum engine power 

Mmax = 148 N.m  Maximum torque 

nMmax = 3800 rpm Engine revolutions at maximum engine torque 

 = 0,8   coefficient of adhesion 

c = 0,9  overall mechanical efficiency (clutch, gearbox, gearbox, bearings, ...) 

 

When calculating the gear ratios, we consider the torque speed characteristic for the 

maximum fuel supply to the engine. 

 

 
 

The maximum vehicle speed will be vmax = 190 km / h When calculating the minimum speed 

vmin, consider that the maximum adhesive force must be transmitted at maximum engine 

power.  

We calculate the maximum adhesive force as 

 

113808,081,91450max  gmFk  [N] 

 

Then power is applied: 
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286,206,3635,5min v  [km/h] 

 

Vehicle control range (expresses the ratio of maximum and minimum speed): 
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Engine control range (speed ratio at maximum power to speed at maximum torque): 
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Then the required control range of the gearbox (ratio of maximum and minimum gear ratio of 

the gearbox) will be: 
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With an even distribution of gears, the following gears should apply: 
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Applies to the control range of the gear unit: 
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when: 

iI 1st gear ratio 

iz  Maximum gear ratio 

 

It will apply to the quotient: 

i

z Rq 1  

 

447,1354,651  z
iRq  

 

 

 

furthermore, the condition must be met: 

Mmax  R qq  

474,1447,1   

If this were not the case, we would have to change the minimum or maximum speed or 

increase the number of gears so that the condition is met. 



 
Vehicle propulsion systems 

Part: 9                                                                       

Study year: 2nd - Bachelor´s degree 

Applies to the maximum vehicle speed: 
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when: 

ir Permanent transmission (gearbox transmission) 

then: 
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We can now calculate the individual gear ratios of the gearbox: 

1VIi  

448,14475,11  qii VIV  

095,24475,11 22  qIqii VIVIV  

033,34475,11 33  qIqii VIIVIII  

390,44475,11 44  qIqii VIIIIII  

355,64475,11 55  qIqii VIIII  

These are theoretical values. When designing the gearbox, it is necessary to select such a 

number of gear teeth that the actual values are as close as possible to the theoretical ones. 

Graphical representation of the speed dependence on the engine speed and the engaged gear. 

Saw diagram. 
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Graphical representation of the magnitude of the wheel force and the total running resistance 

at the vehicle speed and gear engaged.  

We substitute the torque from the torque speed characteristic of the motor and the speed from 

the saw diagram. (only values for 2000, 3800 and 5600 rpm were used) 
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The engine power reserve (the difference between the maximum driving force and the running 

resistances) can be used for acceleration or as traction at a given constant speed and incline. 
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