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Abstract The thermal contact resistance (TCR) is one of the important resistance components in cryogenic systems. Cryogenic
measurement devices using a cryocooler can be affected by TCR because the device has to consist of several metal components
that are in contact with each other for heat transfer to the specimen without a cryogen. Therefore, accurate measurement
and understanding of TCR is necessary for the design of cryogenic measurement devices using a cryocooler. The TCR occurs
at the interface between metals and it can be affected by variable factors, such as the roughness of the metal surface, the
contact area and the contact pressure. In this study, we designed a TCR measurement system at variable temperature using

a cryocooler as a heat sink. Copper was selected as a specimen in the experiment because it is widely used as a heat transfer

medium in cryogenic measurement devices. We measured the TCR between Cu and Cu for various temperatures and contact

pressures. The effect of the interfacial materials on the TCR was also investigated.
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Fig. 1 Schematic of thermal contact resistance
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Heater 2
| L |
I Specimens '\
N
Copper
]ImII Block
o <.
. . . [}
T3 | T4 TS| T6
e—L 5
|:| Heater 1

Fig. 2 Drawing of copper block and specimens.
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Table 1 Specification of test sample, heater, and
temperature sensor

Part Parameter Unit Value
material - copper
Test specimen diameter mm 10
length mm 10
contact area m’ 7.85x10°
material - nichrome
Heater 1 length mm 70
resistance Q 2.4
Temperature model - PT100
Sensor current A 0.001

33



tech instruments 382202)% ©]-&3}o] AHS AN
o, 0 WHE 1 WZHA] 02 We] 7t o2 Aj#Ho] d&
Firateinh o8 2 94 29 4% A9 3
Technologies N5772A)5 ©]&3le &S %=

o AJ2El 255 35~100 Ko2 =4 })ir/}. Fig. 32
d HEAY SHS gk AHY
= 4117\17P

_vi
ﬂllu:
&1'
i)
M
AC)

o
r}om

Aolth. LEAA) LEZA 2 dolE FHE e
218 temperature monltor)—‘ A}
galglth 43S 58] S99 Gk Labview ] GPIB

Al 58
Fig. 3 Fabricated specimens and copper block.
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