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The surface friction of the G-10 outer surface and aluminum can inner surface was improved experimentally. The objective of this work was to be able to use the existing hydraulic press tooling setup for larger diameter size coil inside the G-10 supports. The main goal was to improve the coefficient of friction between the outer surface of G-10 supports and inner surface of the aluminum can, which were in surface contact.  An increment in the deflection of the aluminum can was aimed. The acceptable deflection was 12-16 mil, which were under the yield limits of the material. (~ %75 of the maximum allowable deflection) 

A series of experiments were conducted. A master dummy coil was used to simulate the real one. Master coil was coated with layers of Kapton material to increase the diameter of the test specimen. Each layer had a 5-mil thickness. Five layers were applied to the test coil specimen. The coil diameter was increased for 20 mil with these extra five layers of Kapton coating. The experiments were realized with a hydraulic press, which has a max. 10,000 psi pump pressure. The test pieces were setup to the press and fixture. The free state diameter of the aluminum can was measured in three major locations on the can. The leading end, the middle and the rear end points of the can were marked which were equidistant from each other. A pie tape was used for measurements. Table 1 shows the initial measurements for the free state diameter of the can.     

Rear End : 
9.840 inch

Middle:
9.842 inch

Lead End:
9.840 inch

Table 1.  Free state diameter measurements of the aluminum can

First test was realized without any lubricant between the G-10 supports and aluminum can. A 9500 pump psi pressure was applied to the structure to put the aluminum can on the G-10 quadrant pieces. After the press reached its limits, the G-10 supports were 19/64 inch off the edge of the aluminum can. It was not also possible to take it the inner G-10 structure out with the press again after the process in this dry attempt. It is advisable to not use them again without any lubrication.  

Second stage of the tests was done with lubricant. VYDAX 550 fluorotelomer mixture liquid Teflon was used as lubricant. Inner surface of the aluminum can was cleaned with isopropyl alcohol and Teflon was applied with a brush to the surface. 3 to 5 coats of the Teflon were applied to have a smooth lubricant surface. The same process was repeated with the outer surfaces of the G-10 quadrant supports. 

3 tests were realized in the second stage. A 9750 pump psi pressure was applied to the structure. The diameter measurements were done with and w/o pressure when the G-10 supports were completely in the aluminum can. In all three tests, the G-10 quadrant supports were around 2 to 3 mil off the aluminum. The users reported this tolerance acceptable. Table 2 presents the diameter readings of these three tests.

Test
I
II
III

Pressure (PSI)
ON
OFF
ON
OFF
ON
OFF

Rear End (Inch)
9.853
9.854
9.855
9.854
9.857
9.855

Middle

(Inch)
9.855
9.855
9.856
9.855
9.855
9.854

Lead End

(Inch)
9.853
9.855
9.856
9.855
9.857
9.855

Table 2. Deflection values of the Aluminum can when G-10 supports were inserted

The results obtained showed that aluminum can structure deflected 14-16 mil in average when G-10 quadrant supports were inserted. Upon the results obtained from this study, there will be no need to modify the present press fixture and hydraulic press cylinders to do the job when the coil diameter will be increased. The present tooling setup will be sufficient to put the aluminum can on the G-10 supports if only proper lubrication with the specified lubricant mentioned above is used. It is also highly advisable to have equivalent gaps between the G-10 quadrant supports when the structure is pre-inserted in aluminum can on the fixture. 
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