HND Motorsport Engineering and HND Automotive Engineering 
Motorsport /Vehcile Technology B

Class Assignment to determine roll stiffness of front and rear suspension of LocoBlade
 The aim of this assignment is to compare the calculated roll stiffness  of the Locoblade front  and rear suspension with the values measured practically on a twist rig 
Tasks
1. Collect the required data to carry out the calculations including :
· Front and rear tracks 
· Front and rear spring rates 
· Front and rear motion ratios  
Calculate the roll stiffness using the equations developed in class   eg  Kφf = (Tf2  x Kwf)	
  2
2. Undertake the test in the workshop . 
3. The moment produced by  the lever  attached to the chassis  in  the workshop test  is intended to approximate to the overturning moment produced as the car experiences a lateral acceleration 
4.  Overturning moment for the cornering car is:- 
            Lateral acceleration  x Sprung Mass  x  Moment arm of sprung mass about roll axis Nm
5. When the car corners both front and rear suspensions react the overturning moment in parallel but because of the way the load is applied in the workshop test and the chassis flexibility we have to measure the effect of the moment on each end of the car in turn. 

Procedure for workshop test 
1. With the car mounted on the chassis  pivots ensure the front wheels are pre-loaded on the front scales.
2. Zero the scales 
3. Apply a load to the lever at the rear of the car and note the load on each front scale. 
4. Add the two values ignoring the sign of the value ( one will be +ve and the other –ve.
5. Divide by 2 to find average wheel  load 
6. Multiply this average load by track to find moment being reacted by the front wheels.
7. Note the angle of the chassis at the front suspension 
8. Divide roll angle by the calculated moment to give the roll stiffness of the front suspension 

Calculate the theoretical roll stiffness of the front suspension  and compare with the measured value.
Repeat the exercise for a number of loadings (but stop before you either destroy the chassis or ruin the scales!) Look for consistent results over a number of readings rather than an average value across the range of loads.  
Repeat the exercise for the rear suspension remembering to use the correct equation for a live axle rather than the independent suspension.:-

Kφr = (Tsr2  x Ksr)
    				      2


Where Ksr = rear spring rate ( which will need  to be multiplied by 1/cos the angle of the spring axis to the vertical)
Tsr = rear spring track 


Further work 

We usually get very good correlation of results at the front but less so on the rear.  See if you can refine the rear calculation bearing in mind  remember the following .

The rear suspension is a  ’de dion’  arrangement the rear springs are at an angle θ  to the vertical and so also at an angle to the  upper  spring mount to roll centre axis. 

Measure the suspension geometry and then try to work out what the theoretical roll stiffness of the chassis on the springs. This may be a possible way. 

· Use either trigonometry,  CAD or construct a WinGeo3 model   to  find out how far the spring compresses when the chassis rolls through 1 degree. 
· Multiply this deflection by Ks - that will be the increased spring load. 
· The moment produced will be the  increased spring  load x spring  track/Cos α ( where α is the angle of the spring axis to the upper spring mount to  roll centre  axis )
· Then Roll stiffness = moment /10  which will be the same numerical value as the moment calculated. 
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