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	Calculate  the longitudinal  load transfer under 9.8 m/s2  longitudinal deceleration ax

 (
W 
rb
 =  
)




                                =       900 *0.46  * 9.81  +   100 * 9.81* 0.25    
                                                  2.45                               2.45 

   Total  Weight transfer = 1757.79 N  

Determine vertical  loads  Wf b    and   Wr b     acting on front and rear axles   when braking at 9.81 m/s2   assuming the static side to side  load distribution is symmetrical 

Front Wheel load = Static + WT
Wfb = ( 425+ 48) 9.81 + 1757.59
        = 6397.72 N

Rear Wheel load = Static – WT
W rb = ( 475+52) 9.81 -1757.79
        = 3412.08 N

Find the maximum braking force Ff b   and Fr b    that can be applied by front and rear axles and hence the ideal brake effort distribution for this car

µt = 1 

so  Ffb = 6397.72    and             Frb =   3412.08 N 

[bookmark: _GoBack]Ideal split =  65.2%   /     34.8%




Find the maximum rate of deceleration that could be achieved if the braking were distributed 47% front and 53% rear rather than the optimum distribution for this car on a µt of 1. 
You can do this by calculation or graphically. 

By calculation

Brake split = 0.47 front and 0.53  rear 

At any deceleration  total braking force = 1000 ax  N 

At rear force applied will be 0.53 * 1000ax  N 

Rear brake capability at any deceleration will be 

µt  ( Static load – WT) 


 = 1(( 475 +  52) * 9.81) – ( 900 ax 0.46/ 2.45 ) – (100 ax  0.25/ 2.45)

 = 5169.87 – 168.97ax  -  10.204ax

 
Then 

 0.53* 1000ax  =  5169.87 – 179.174 ax

709 ax   = 5169.87

ax  = 7.29 m/s2    or  0.743 g 
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	3e
	For front wheel drive the equation becomes:  	




Hc  =   ( 0.46 * 900 +  0.25 * 100) / 1000
Hc = 0.439 m 

b = 527 *2.45/1000 = 1.291 m

ax = 1* 9.81 * 1.291
     2.45 + 1 * 0.439

12.66 / 2.899

4.382 m/s2       0.446g 
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	Question No 4
	Question
	Marks



	4a
	 Calculate  the front and rear roll stiffnesses  and hence total roll stiffness of the car 
Kφt = (Tf2  x Kwf )  + (Tr2  x Kwr )  
	   	      2	                   2
                        =     1.452 x 65 000   +   1.512 x 85 000
                                        2                                    2

                           =      68331     +    96904       =   165235.5 Nm/rad
	











4

	
4b
	Calculate  the overturning moment produced by the sprung mass acting about the roll axis of the  car when it is cornering at a lateral acceleration of  10.3 m/s2   in terms of H, the height of the centre of gravity of the sprung mass  above the roll axis.

Overturning moment = Ms a H 

=  1020 *10.3 H  nm 
 = 10506 H  Nm 

	







2



	4c
	When cornering, the car achieves 1.2 deg  ( 0.02095 rad)  roll angle at a lateral acceleration of 10.3 m/s2 . Find the height of the centre of gravity of the sprung mass  above the roll axis that would have caused this roll angle to be produced.  

           ϴ= MOT/ Kφt 

0.02905 = 10506 H 
                   165235.5
             H= 0.329 m 
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	4d























4e 
	Using the centre of gravity height of the sprung mass above the roll axis found in c) calculate the load  transfers that would be produced at the front and rear of the car .due to the sprung mass acting about the roll axis at  a lateral acceleration of  10.3  m/s2  



	 and   



 0.02095 x 1.45 x  65 000      and   0.02095 x 1.51 x 85 000
                    2                                            2

Giving 

987.27 N         and       1344.47 N                        








Find the front and rear load splits for the car, due to weight transfer  caused by the  
 sprung  mass acting about the roll axis, at a lateral acceleration of  10.3 m/s2 .

As lateral load distribution is symmetrical 

Front load split  = 2 * WTf  =    1974.5 N

Rear load Split  = 2 * WTr   =    2688.94  N 
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	 4f 
	
[image: ]
Answer explains that non-linear characteristic of the tyre means that beyond the linear region there is increase in loss of inner tyre lateral force capability that is greater than the gain in lateral force capability of the outer tyre.  The lower the weight transfer and hence cross axle split the greater will be the lateral force capability of the whole axle.  In this case the rear load split is greater and so the car is likely to oversteer 
	




















4

	4g
	Ackerman steering angle = 2.5 /100  = 0.025   Rad    ie   1.432 0 

Oversteer when actual steering angle is less than ackerman 
Understeer when actual steering angle is greater than ackerman 
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Calculate  the longitudinal  load transfer under 9.8 m/s
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Total  Weight transfer = 


1757.79


 


N  


 


 


Determine vertical  loads  W


f b  
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assuming the static side to side  load distribution is 
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Front Wheel load = Static + WT


 


Wfb = ( 425+ 48
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