Suspension Force and Performance of Damping Material
Introduction
The fabrication of a damping component is needed to alleviate the sound of metal-on-metal contact during suspension rebound.  The purpose of this laboratory experiment is to determine the amount of force that is subjected to the suspension rebound damper by the unloaded suspension of the snowmobile with the use of a calibrated load cell.  We will also determine if the damping material is capable of supporting the load and repeated loading and unloading. 

Equipment/Setup
· Load Cell 513939

· Hanging Bracket

· Weight Tray

· Load Concentration Cylinder

· Power Source HP E3617A
· Multi Meter HP 34401A

· I-Beam

Figure 1 shows the test setup

Figure 1
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Procedure
To calibrate the load cell, the hanger, the hanging bracket, the weight tray, and the load concentration cylinder are all weighed: 8.01 lb. Next weights are added and a voltage is output for each additional weight.  The added weight and voltage output are must be plotted against each other to find a calibration equation.  
To test the force of the unloaded suspension on the crossbar, the very same load cell is placed at the center of the crossbar then the suspension is unloaded against the load cell; a voltage is recorded.

Results
Table 1 shows the weight and voltage output for six different weights on the system; Figure 2 shows the plot of the points of Table 1 along with a best-fit linear regression applied to it.

Table 1

	Weight (lb)
	Voltage Output (mVDC)

	0
	0.029

	8.01
	0.124

	57.98
	0.588

	107.96
	1.094

	157.94
	1.614

	202.94
	2.006


Figure 2
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From this calibration, Force = (Voltage + .0348) / .0098
Using this calibration equation the voltage recorded from the force of the suspension can be converted to a force.  Table 2 shows the results of the suspension test.

Table 2

	TEST
	Middle of Rebound Bar

	Output
	5.685 mVDC

	Force
	576 lbs


From these results, the motor mount material used as the suspension rebound damper can be tested. The force of the suspension is exerted across the length of the damper so to test the material it is placed into a vise; it is then loaded with the entire load plus some extra force as a safety factor.  

Conclusion
The material held up under a force of over 600 lbs with 1/8” temporary deformation after unloading and virtually immeasurable permanent deformation (10 minutes after unloading).  Impact and fatigue was accounted for with a repeated striking test.  The material is subjected to a repeated striking after it has been cooled to operating air temperature.  The material shows virtually no signs of wear or deformation; the material became very warm during the test showing its great ability to change the force to heat.
Due to the performance of the motor mount material in the described tests, it is an ideal material for use in the suspension rebound damper.
