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Presentation Overview

1. Bulk Thermal Conductivity

e Determine a range of thermal conductivity to expect from samples sourced from commercial
vendors

2. Thermal Contact Resistance
* Determine the effect applied force has on thermal contact resistance




System Overview
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Thermal Conductivity Experimental Setup
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Qis the heat input

kis thermal conductivity

Ais cross sectional area

ATis the measured temperature difference

Axis the distance between temperature measurements
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Thermal Conductivity Results
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Thermal Conductivity Results
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Thermal Contact Resistance Experimental Setup
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Q - Q fixture

Ris contact resistance

AT is measured temperature across point of contact

AT,,;.is the temperature drop in bulk material
Qis the heat input

QgvrureiS heat flow through fixture
Ais the sample cross sectional area
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Heat Flow Through Fixture
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AT e 1S the temperature
drop through the fixture

Reivture 1S the thermal
resistance of the fixture
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Temperature Drop Through Bulk Material

(Q _ inxture)L
ATpyik = 1A

L is the distance between temperature
sensor and point of contact

k is the conductivity of the sample
Q is the heat input
Qgiviure IS heat flow through fixture

A is cross sectional area
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Force Application

#8-32 bolt

Hand-held multimeter used to detect
continuity to determine contact

Hooke’s Law

Fspring = kspring (Lfree — L)

Point of

Contact Fepring IS the spring force
Kspring 1S the spring constant - 18.6 N/m
Lt..e IS the spring’s free length - 2.54 cm
L is the spring length




Thermal Contact Resistance Results

1.00E-04 i éi ; :
M 1T
11 i .
SRR o
i } i { } F=138N
F=161N

Contact Resistance (K-m”~2/W)

1.00E-05
0 5 10 15 20 25

Contact Interface Temperature (K)
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Thermal Contact Resistance and Force Relation
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Conclusion

Bulk Conductivity:
* Samples from the same vendor have very similar values of conductivity

* The conductivity of OFHC copper sourced from commercial vendors is
expected to be in the RRR range of 50 — 75

Contact Resistance:

* Generally, as force at the contact surface increases, contact resistance
decreases

* At higher forces, contact resistance begins to converge to a constant
value




