Ultrohm Plus
125 Vista Grande Dr.

Grand Junction

Test summary:  Thermal Shock per MIL-STD-202F, Method 107D, Test Condition B

This test consists of five cycles of temperature shock, preceeded and followed by a DC resistance measurement of the units under test.  One cycle consists of the floowing:


-55°C
30 minutes

 25°C
5 minutes maximum


125°C
30 minutes


 25°C
5 minutes maximum

263 units were assembled for the test.  All resistors were 10 kilohms, +/-0.05%.  Units were of standard Ultrohm Plus construction with no extra processing or pre-testing performed.  No power conditioning was performed on these units prior to this test.

A breakdown of these units with the summary test data is shown below:

Ultrohm
Number
Mean change
Standard deviation
   Style                  of parts               in resistance            in the group

   123

     45

     4.1 PPM
          14.7 PPM

   153

     51

  -72.0 PPM
          19.0 PPM
   183

     52

    -8.1 PPM
            9.5 PPM

   253

     56

     2.6 PPM
            9.5 PPM

   255

     47

  -15.1 PPM   
            7.8 PPM

   501

     12

    -6.7 PPM
            4.9 PPM

Although all of the units easily passed the 0.05% (500 PPM) change in resistance allowed by paragraph 3.7 of MIL-R-39005, it was decided to dissect several 153s to attempt to discover why the change in resistance was so ‘large’ relative to the changes shown by the other resistors.

Upon examination, the causal mechanism was very obvious.  The amount of wire wound on the resistor had totally filled the two pi sections.  This allowed an inadequate amount of space for the RTV cushion coat over the windings.  As a result, the shrinkage of the resistor coating during the -55°C portion of the test was able to impart an inordinate amount of stress directly into the resistance wire, resulting in the large negative shift in resistance.
This is another instance of the requirement of due dilgence in process to avoid ‘bad’ resistors, even though, by comparison, these would look very good by most any other resistors.
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