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Figure 8. Cryocooler mounted to the shake fixture.

After the random vibration testing was completed the cooler was subjected to a range of load
lines along with the specified temperature cycling. The results of these tests are summarized in
Figs. 9 and 10 for both the cooling load lines and the specific power at various rejection temperatures.

Figure 9. Cooling load lines at various rejection temperatures

Figure 10. Repeatability of load line prior to and after vibration and thermal vacuum cycling
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SUMMARY
A micro cryocooler system weighing 328 gams (without electronics) has been developed
from scaling from our previous space flight cryocoolers experience. The system is compact and
can provide cooling loads of 0.85 W at 150 K with 10 W of power input.
The thermal mechanical unit (TMU) was successfully subjected to qualification levels to
TRL6, which included thermal performance testing, random launch vibration and thermal
vacuum testing environments supplied by JPL in support of their Ultra Compact Imaging
Spectrometer instrument. All testing was successfully completed with no degradation in
performance. A motor module has undergone continuous life testing and has now accumulated in
excess of 7000 hours. Future work planned for 2014 includes additional life testing on a
complete compressor, measurements of induced vibration, and operation with candidate
electronic drivers.
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