Lightband Helicoil Insert Pull Test



MS-TR-1
On 27FEB2006 a test was conducted to determine the suitability of using a form tap vice a cutting tap to thread the holes to accept helicoils and the bolts that will attach the Lightband separation system to MidStar-1. The test was performed on a piece of 6061 aluminum stock. This is the same material as the flight structure. The Instron Tensile test machine was used during the test. The bolt to be tested was put through a disk that was then placed into a grip on the upper section of the machine. The aluminum stock was bolted to the lower section of the machine. The setup is shown in Figure 1. 
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Figure 1. Pull test setup
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Figure 2. Pull test during test
The upper and lower sections of the machine were separated at a rate of 0.20 in min-1. The force continued until there was a failure of either the bolt or the helicoil insert or the aluminum stock. 
The test was run under the following procedures.

Lightband Heli-coil Insert Pull Test Procedure

1.  This procedure will determine the suitability of form tapped holes vice cutting tapped holes to attach the Lightband separation system to MidStar-1.

2.  The inserts will be tested using flight hardware. 

3.  The test will be carried out in the following manner:


a. Place bolt thru hole in jig.


b. Place bolt into threaded insert in test piece and torque to 87 in-lbs plus running torque.


c. Apply force to bolt until threaded insert or bolt fails.


d. Record value at failure in data file.


e. Repeat steps a thru d for remaining holes. Total will be five cutting tapped holes, and five form tapped holes.

4.  Record any changes to the procedures.

The test was run on a total of eight bolts. Four were placed in holes that utilized form tapping and four were placed in holes that utilized cut tapping. The results of the test are shown in Table 1.

	Method of Tapping
	Bolt Number
	Force at Failure (lb)

	Cut
	1
	7014

	Cut
	2
	6911

	Cut
	3
	6959

	Cut
	4
	6707

	Form
	5
	6744

	Form
	6
	6999

	Form
	7
	6982

	Form
	8
	6891


Table 1. Results of pull test
In each of the eight tests, the bolt failed before the insert or the aluminum failed. We feel that this adequately shows that the form tapped holes will provide more than enough support for the Lightband. Figure 3 shows the break on two of the bolts. Figure 4 shows the test plate and the jig that was used in the testing.
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Figure 3. Two bolts after failure
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Figure 4. Test plate after testing

Test information


Date: 27FEB2006


Location: United States Naval Academy, Rickover Hall, Room 247


Equipment: Instron 5884/P8856




Certificate number – 686968-2




Serial number – 43738



        Craftsman Torque wrench
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