Test Report
Introduction
[bookmark: _GoBack]The requirements for the tests are for the device not to yield under the maximum load, however it is not intended to test to failure. The areas of interest in the tests is the step sub assembly itself, for the first test specific steps will be taken to eliminate the deflection in the truck body, in the suspension, and the deflection in the mounts and supports. The first test will only measure the deflection in the step sub-assembly. The prediction for the first test is that it will have a significantly higher yield load than the requirement. To test the step sub-assembly first it will be supported with two jackstands, one under each end of the step. This will eliminate any other sources of deflection. Then an appropriate load will be applied to the top while the deflection is measured by a dial indicator against the step. The second and third tests will be the same principle and procedure as the first, they will just be measuring different sides of the device. The third test is a simple weight test, the device must weigh less than 35lbs ea. The device is also required to not yield under a load of 994.58lbs on the top of the step. It must not yield under a load of 1356.1lbs from the side, and it must not yield under 1439.84lbs from the bottom side. The tests will be conducted during the weekends in April. A detailed schedule can be seen on the Gantt chart in the appendix.
Methods
The resources that will be needed have already been acquired. The resources required are the same for the first three tests. A dial indicator was generously donated for the weekend by Prof. Beardsley. Microsoft Excel will also be needed, the project manager has access to Excel almost anywhere. The project manager already has an extensive amount of tools including jacks and jackstands, and the load applied will be sandbags. The data will be read off of the dial indicator and then gathered in Excel. The test will then be repeated with different loads, but will still be significantly under the failure load. The second and third tests will be the same but on different sides of the device. The fourth test is just a weight test so a scale will be needed. The only limitations to this test is to keep it under the failure load to ensure the device will not yield. The dial indicator is believed to be incredibly accurate and it can hold a precision of +/- .0005”. This kind of accuracy and precision will be needed because the device will not deflect much. The data will all be collected in Excel and then analyzed and presented in the project report.
Procedure
The tests will essentially be applying appropriate loads to the step sub-assembly and then measuring the deflection from different sides and then correlating that into a failure load. The testing will happen this weekend, the weekend of the 7th of April and will probably last 10 hours total. The resources needed as stated above are a dial indicator with a travel of at least 1 in, Microsoft Excel, a scale capable of at least 50lbs, sandbags and miscellaneous hand tools.  The project manager already has an extensive amount of tools including jacks and jackstands, and the load applied will be sandbags. The only safety concern for this test is the device could yield and cause injury, but the probability of that is extremely miniscule. The test plan for test one is as follows;
1. Support the step sub-assembly with a jackstand under each end. The jackstands must be under the very end of the step sub assembly, 60 in apart.
2. Ensure that the truck is completely taken out of the test by lifting the step up slightly then resting it on the stands. This means the truck’s suspension and cab are not factors in the deflection because the load is applied in the middle of the device and supported under each end of the device.
3. Put the dial indicator on the ground under the middle of the step, 30 in from one side. Ensure that it is steady and zero out the indicator on the middle of the step (2.5 in from the edge) while the step is resting with no load on it.
4. Apply the first load of 60lbs to the middle of the step over the top of the dial indicator. Apply the load gently and slowly to not ruin the dial indicator.
5. Record the deflection from the dial indicator.
6. Remove the load slowly and ensure the dial indicator reads 0.0000 again while there is no load on the step.
7. Repeat steps 4-6 at least two more times.
8. Repeat steps 4-7 with a 120lb load.
9. Repeat steps 4-7 with a 230lb load.
The steps for test number two are as follows:
1. Remove the device from the truck by removing the 4 bolts from the mount of the device, and the 2 bolts from the bottom of the device.
2. Support the step sub-assembly with a jackstand under each end and arrange the device so the front side is facing up. The jackstands must be under the very end of the step sub assembly, 60 in apart. Ensure the device is stable.
3. Put the dial indicator on the ground under the middle of the step, 30 in from one side. Ensure that it is steady and zero out the indicator on the middle of the step while the step is resting with no load on it.
4. Apply the first load of 60lbs to the middle of the step over the top of the dial indicator. Apply the load gently and slowly to not ruin the dial indicator.
5. Record the deflection from the dial indicator.
6. Remove the load slowly and ensure the dial indicator reads 0.0000 again while there is no load on the step.
7. Repeat steps 4-6 at least two more times.
8. Repeat steps 4-7 with a 120lb load.
9. Repeat steps 4-7 with a 230lb load.
The steps for test number three are as follows:
1. Remove the device from the truck by removing the 4 bolts from the mount of the device, and the 2 bolts from the bottom of the device.
2. Support the step sub-assembly with a jackstand under each end and arrange the device so the bottom side is facing up. The jackstands must be under the very end of the step sub assembly, 60 in apart. Ensure the device is stable.
3. Put the dial indicator on the ground under the middle of the step, 30 in from one side. Ensure that it is steady and zero out the indicator on the middle of the step while the step is resting with no load on it.
4. Apply the first load of 60lbs to the middle of the step over the top of the dial indicator. Apply the load gently and slowly to not ruin the dial indicator.
5. Record the deflection from the dial indicator.
6. Remove the load slowly and ensure the dial indicator reads 0.0000 again while there is no load on the step.
7. Repeat steps 4-6 at least two more times.
8. Repeat steps 4-7 with a 120lb load.
9. Repeat steps 4-7 with a 230lb load.
The steps for the fourth test are as follows:
1. Remove the device from the truck by removing the 4 bolts from the mount of the device, and the 2 bolts from the bottom of the device.
2. Place scale on a flat level surface and ensure it is zeroed with no load on it.
3. Place the device on the scale slowly and gently so as to not damage the scale.
4. Record the weight of the device.
5. Remove the device and ensure the scale reads 0.0 again.
6. Repeat steps 3-5 at least three more times and record the average weight. 
Overall I believe this will be an easy yet extremely accurate and important test. It should go fairly smoothly and produce incredibly accurate and precise results.
Deliverables
The main deliverable for this test is going to be the deflection of the device under load as indicated by the dial indicator from the different sides, as well as a scale weight. The deflection of each side will be correlated into a failure load for every side. When the calculated failure load is higher than the requirement, the device will pass. The following tables show the calculated results for the first three tests.
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As can be seen by the tables, the device passed the first three tests with impressive numbers. The device can withstand a force of over 3000lbs on the top, over 4100lbs on the side, and almost 2500lbs from the bottom which gives the device a factor of safety of 3.04, 3.04 and 1.71 respectively. The final test was the scale weight, the scale read the exact same number every test which was 30.0lbs. That is 5lbs under the requirement so again the device passed with impressive numbers.
In conclusion, all the tests were successful in testing the devices ability. The testing gave good numbers that were used to calculate yield loads for all three sides. The calculated yield loads were all significantly higher than the requirements, which gave appropriate factors of safety. There is nothing that needs to be changed if these tests were to be repeated.


Appendix
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image1.emf
Max LoadYield LoadS.F.

0 60 120 230 994.58 3027.865 3.04

1 0.0115 0.0220 0.0400

2 0.0115 0.0220 0.0400

3 0.0120 0.0230 0.0410

AVG 0 0.0117 0.0223 0.0403 0.1702 0.5310

Test Load (lbs)
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Max LoadYield LoadS.F.

0 58.6 121.8 231.6 1356.10 4117.333 3.04

1 0.0035 0.0080 0.0140

2 0.0030 0.0070 0.0135

3 0.0030 0.0075 0.0130

AVG 0 0.0032 0.0075 0.0135 0.0592 0.2400

Test Load (lbs)
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Max LoadYield LoadS.F.

0 58.6 121.8 231.6 1439.84 2461.822 1.71

1 0.0170 0.0335 0.0570

2 0.0160 0.0315 0.0570

3 0.0150 0.0300 0.0550

AVG 0 0.0160 0.0317 0.0563 0.3410 0.5988

Test Load (lbs)
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Projected Completed Dates
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Completed Ahead of Schedule Sep
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Actual Time 
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2/6/2017
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3/6/2017
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4/3/2017

4/10/20174/17/20174/24/2017

5/1/20175/8/2017

5/15/20175/22/20175/29/2017

6/5/2017

6/12/2017

G Testing Devices 13.9 13.5

Projected

Actual

Projected

Actual

Projected

Actual

Projected

Actual

Projected

Actual

H Presentation 2.3 2.7

Projected

Actual

Projected

Actual

Projected

Actual

Present Test 2 & 3 to Class 0.3 0.3

Test Side Load 1.7 1.8

Write Abstract / Submit to Source 1.8 2.2

Calculate Correlated Data 4.8 4.5

Test Bottom Load 1.4 1.5

SPRING QUARTER

Write Testing Plans 2.3 2.3

Present Test 1 to Class 0.2 0.2

Test Top Load 3.7 3.4
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SPRING QUARTER

Justin Wies

October November December January February March

94 F-150 Running Boards

FALL QUARTER

WINTER

BREAK

WINTER QUARTER SPRING

June April May


