	To: "Jim Chrzanowski" <jchrzanowski@pppl.gov>

Cc: "Irving Zatz" <zatz@pppl.gov>

Subject: Compression Test Data      6/20/03


Good Morning Jim,
 
I wanted to get this compression data to you on the single modular coil tests that we ran last week.  I’ve included a bunch of pictures for you to look at which will explain the failure modes that we have seen.  Failures seemed to be quite obvious since the strength significantly decreases once the insulation fails.   As you will notice, we only tested 4 out of the 6 specimens in the longitudinal direction.  This is where my questions come into play.
 
As you will notice in the test data, the compressive strength values at all temperatures show low variability with low coefficients of variation.  However, the modulus that we come up with shows much data scatter and does not make a whole lot of sense to me.  The modulus was taken from two, 0.125” strain gages mounted on opposite sides of each specimen.  The strains from these two gages were then averaged to account for any uneven loading, etc. due to the uneven cutting of the edges of the specimens.  Obviously, the values for the modulus are much lower than that for pure copper.  Going into this testing, I was expecting to see modulus values close to that of copper.  I have looked fairly closely at the data and cannot come up with anything that we are doing wrong and can only surmise that these values are a function of how the insulation is reacting during the compression test, with one layer moving relative to another layer.  I believe that we may be seeing some debonding of the Kapton layers at the lower temperatures and thus, the outer layer of the insulation that the strain gages are bonded to are not seeing as much movement.  This is the only way I can come up with to explain how the modulus of these specimens goes up as the temperature increases.  However, I wanted you to look at the data and see what you think.  My main question at this point is:  Do you want us to test the remaining two specimens at each temperature in the same (longitudinal) direction as the others, or would you like us to proceed as planned and test the other two in the transverse direction?   Any other comments on the data are welcome.  
 
I’ll be out of the office today and tomorrow, but will be checking my email, so please get back to me on this as soon as possible so that we can proceed.
 
The tension grips are being machined and should be delivered late this week.  We have also designed the flexure fixture for the single modular coil specimens and should see that fixture this week as well.  We will move on to the flexure testing once we have the fixture.
 
Also, you were going to send me the pictures that we discussed on the phone and I haven’t seen them yet.
 
Best regards,
Paul
 
Paul E. Fabian
Senior Engineer/Lab Manager
Composite Technology Development, Inc.
2600 Campus Drive, Suite D
Lafayette, CO 80026
Phone: 303-664-0394 x103
Fax: 303-664-0392
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