PGS THERMAL SOLUTIONS

Thermal Straps & Conductor Bars

PGS THERMAL STRAPS

Thermal straps are used to cool sensitive spacecraft components by
transferring heat while reducing the transfer of mechanical loads.
The Space Dynamics Laboratory’s (SDL) Pyrolytic Graphite Sheets
(PGS) thermal straps provide several benefits over metallic foil or
braid thermal straps. PGS is six times more thermally conductive
than aluminum at room temperature and is only 72% of the density.
The mass-specific thermal conductance of PGS straps is up to five
times that of aluminum foil straps and up to eight times that of
copper foil straps, with the same design. PGS straps are the
ideal option for mass-sensitive spacecraft and applications
designed for temperatures above 80 K.

Features

e Higher flexibility than metallic counterparts
¢ Higher thermal conductance above 80 K than
metallic straps
e Lower density than metallic foils 2
e Proven fabrication processes
¢ Organic: no solders, adhesives, or additives
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PGS CONDUCTOR BARS

PGS conductor bar technology combines the superior
thermal performance of PGS with the rigid structural
integrity of aluminum. Many applications demand a
rigid conductor bar to efficiently remove heat from
multiple sources simultaneously while providing
structural support.

SDL PGS conductor bars significantly outperform
traditional aluminum conductor bars with more
than double the measured mass-specific thermal
conductance. Optimization for specific customer
interfaces can further increase performance.

Features

* Lower mass than traditional conductor bars

¢ Multiple mounting locations along the length of the bar to
enable simultaneous thermal sink for multiple components

e TRL-8

Mass-Specific Thermal Conductance

= 5r
4 L
2 + A
~ L A N A
s L ~£\ PGS Conductor
g F Bar, measured
e [ A
5 L
g of M
F] L
T L
c
8 =
2k : .
e I L W] — ‘AI' predicted
B = Al, measured
9 L
-
v L
(]
n L
T L
E Il 1 L 1 L L 1 ]
0 50 100 150 200 250 300

Temperature (K)

PGS conductor bar mass-specific conductance vs. temperature
as compared to solid-aluminum equivalent.

PGS-EMBEDDED RADIATORS

Embedding PGS conductor bars within aluminum
honeycomb radiator panels increases radiator
performance. A test specimen radiated 41% more
power than an aluminum honeycomb radiator of
equivalent geometry.

For more information about SDL's thermal strap
solutions, please contact:

thermal@sdl.usu.edu
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PGS-embedded aluminum radiator.

PGS-embedded conductor bar.
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PGS-embedded conductor bar with integrated thermal strap.

Al 6061-T6 0.020"

thick back face sheet \ A
/ PGS heat spreader

0.625" thick

honeycomb core
Thermal interface

Al 1100-H112 0.030" l
thick front face sheet

An example of PGS-embedded radiator layers.
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