Mechanical Advantage and Motion of Belt Drives

1. Measure of Friction

· Disengage the motor from the coupler.  Disengage axel 3. 

· Add weight to axel 1 to the point where axel 1 begins to spin. (Note: axel 2 remains in connection with axel 1, thus the friction is shared between axel 1 and axel 2)

· Engage axel 3.  Determine the friction affecting axel 3.  Repeat for axel 4.
2. Manual determination of Mechanical advantage 

A) 

· Disengage axels 3 and 4.

· Add weights to pulleys 1 and 2, such that they balance.  

· If incrementally small weights are added to pulley one, Load two will begin to be lifted.

· The ratio of weights between the pulleys is the Mechanical Advantage.

B)

· Disengage Axel 2 from Axel 3.  Engage Axel 3 to Axel 4 only (Note: position the stoppers such that one hold plate 2 in position and one hold plate 4 in position)

· Determine the effect of friction on the secondary simple system.

· Determine the combined relationship of Timing Pulleys 3 and 4 and Loading Pulleys attached to the axels.

3. Find the mechanical advantage of (a) a simple and (b) a compound Belt Driven System

A) Simple System

· Measure the diameters of all the detachable pulleys and the teeth of the belt pulleys.

· Engage the electric motor.  Determine the torque (stall load) of the motor by adding weight to the pulley on axel 1 to the cause the motor to stall.

· Compare this value to the factory specification labeled on the motor.

· Using Axel 1 and Axel 2, determine the advantage by driving the motor while attaching weight to the pulley on axel 2.

· Determine the equation that describes the Mechanical Advantage for each case. (Output / Input) 

B) Compound System

· Activate axel 3 and repeat the actions for A. (Note: the second plate must be secured so that the belt does not slip.  Slide the rubber stoppers to the plastic runners and screw them tightly into position.)

· Activate axel 4 and repeat. (Note: the third plate must be secured so that the belt does not slip.)

· How does the mechanical Advantage change?

4. Velocity Ratio

· Wire the Encoder Digital to Analog Converter(EDAC) to the DAQ board positions 67(ground) and 68. 

· Open the VI in LabVIEW named mechboth.vi .

· Determine the rpm of the driving effort axel and the rpm of the lifting axel from the VI output. 

· The ratio between the axels is called the Velocity ratio.

· Compare the rated motor speed(100 RPM) to the output speeds from LabVIEW.

5. Efficiency

· Efficiency is defined as 
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6. Generation of Data


Using the sample tables, generate graphs of:

· Output vs. Input for simple and compound systems (4 axel)

· Efficiency vs. Load for simple and compound system (4 axel)

· Fiction vs. Load for simple and compound system (4 axel)

Data:

	Trial #


	Effort 

“E” (lb)
	Load 

“L” (lb)
	Velocity Ratio “VR”
	Mechanical Advantage 
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