Innovation Cooling

Combined Thermal and Contact Tests

As a continuation of work to better understand the dynamics impacting thermal grease performance,
tests were conducted by users in four different forums using contact pressure film from Sensor Prod-
ucts The total span of temperatures in the sample group ranged from -5°C to +3.9°C, a non trivial
9°C spread. Results show that careful attention to contact and pressure can yield significant benefits
- as much as the difference between a stock heat sink and an expensive, high performance heat sink.
Forces over 60 Ibs will not yield significant performance gains
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The test involved inserting pressure sensitive film to record mounting force between the heatsink and
CPU after installing the heatsink on the CPU. The film records pressures on the IHS from 28 to 98

pounds, which is translated into data, two and three dimensional images by Sensor Products for analy-
sis.

The results below are selected samples; samples not included were multiples of the same heatsink
and CPU mount or those that appear to have been roughly handled in shipping and look to be over
exposed; others that were lacking complete thermal data were not included.

In most cases, improved performance is indicated by total force loads above 45 Ibs, averaging 53.6 Ibs
for 16 users. The contact images show broad, even contact with few high spots:

Improved Performance - Selected Samples
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8b- Moderate edge contact with better pressure distnbution combined with a high
force of 59 Ibs. As compared to 3b

37b- Broad contact pattern with well disinbuted force of 50.7 Ibs
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Three users experienced no change even though they had adequate force with an average of 50.8 Ibs.
Closer examination of the images show uneven contact, with most of the force applied on the edges:
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23b1-While counted as a zero result we had no before and afier baseline on this one
and was ICD7 only, and i1s shown elsewhere in a progressive lapping exercise
High/force (also high/spols) are the deep red areas.
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While almost all results fell into the pressure analysis comfortably, samples 14 and 24 did not. A pos-
sible explanation is that under marginal conditions, the accuracy of the internal diode or hardware moni-

toring program are at their limit, being only accurate to within a degree or so. Alternative speculation is
welcomed.

Mounting force over 60 Ibs indicates diminishing returns.
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Many thanks to those that assisted us in this effort.
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