P08310 Test Plan
Mechanical Design Validation

I. Bench Testing
A bench test will be performed in order to test the functionality of all mechanical components.  This test will focus on the following:
i. Individual Component Functionality Verification
ii. Individual Component Reliability Determination
iii. System Performance Evaluation
iv. System Functionality Determination

To be completed during week 4 of Senior Design II, the bench testing will provide feasibility information of our design.  The detailed test plan can be found on the proceeding pages.

II. System Testing
The system test will focus on a means of comparing the initial, pre-modified, ATV versus the post-modification version.  The initial and final testing will be performed as consistently as possible and will serve as a general comparison between the two designs.  A more detailed testing procedure can be found on the proceeding pages.












Procedure:
I. Bench Test
1. Power up the air pump and verify that it performs appropriately
2. Verify that the air tank is capable of storing the required psi levels; use a pressure gauge to verify the tank pressure.  After 15 minutes, verify that the pressure remains.
3. Verify that the solenoid valves actuate as designed.
4. Verify that the cylinder will actuate in the push and pull directions.
5. Verify that the cylinder will travel the required distance.
6. Verify that the air lines are sealed properly.
7. Pump the reservoir to the designed psi level and begin performing “shifts” until the cylinder cannot perform a shift (with no loading).
8. Run the pump continuously while performing “shifts” to verify whether the pump can keep up with rapid shifting.  Perform a shift every 5 seconds and record how many shifts can be performed before malfunction.
9. Use either a high speed camera or a DAQ program to record the time required to “shift” the cylinder under full loading.  Take as many samples as possible.
10. Make any other observations that would require further evaluation.
*Record all data on the attached Analysis pages.

II. System Test
1. Begin by creating a closed course which is a straight as possible, and as level and possible.  The longer the track, the less error will appear in the time measurement.  Also, the longer the track the more shifts can be performed.
2. Begin the system evaluation with a full tank of gas and check all other fluid levels.
3. Perform the test with the same person riding the atv and the same person timing the race.
4. Begin the race at rest and complete the course as fast as possible.
5. Perform the test as many times as possible (the more measurements the better the statistics). 
6. Repeat once the design modifications have been made.
*Record all data on the attached Analysis pages.


Analysis:
I. Bench Testing
1. Is the pump effective? ______
2. Can the tank hold 100 psi? ______
3. Can the tank hold 100 psi? ______ What is its pressure after 15 min.? ______
4. Do the solenoid valves actuate properly? ______
5. Will the cylinder perform a push and pull motion? ______
6. Does the cylinder travel the required stroke distances? ______
7. Are there any leaks throughout the system? ______
8. How many shifts can one tank of air perform? ______
9. Can the pump supply pressure to shift rapidly? ______
10. How many shifts can be performed in 5 sec. intervals before malfunction? ______
11. Determine the average shift time and determine the standard deviation along with how many outliers occur and their frequency.  Record shift times below.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



		Average: ______
		Standard Deviation: ______
		# of outliers: ______ frequency of outliers: ______












II. System Testing
1. Record all time trials below for the pre-modification testing.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



2. Record all time intervals for the post-modification testing.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



3. Perform a statistical analysis of the trials and compare the design outcomes.
