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Estimation of Thermal Contact Conductance of Metals
by Ultrasonic Waves

Toshio TOMIMURA, Toshihiro KUROZUM], Xing ZHANG

and Motoo FUJII

Experiments are carried out for heat transfer through a contact interface of two metallic
solids to clarify the effects of roughness and waviness of a contact surface on mean thermal
contact conductancel:,. The characteristics of an ultrasonic transmission are also investigated to
obtain a relation between the mean conductance and a sound energy transmitted for flat rough
surfaces. Using a proposed empirical correlation expression between k,, and a ratio of
transmitted to radiated sound energy E, , /i, canbe estimated within an error of about +-50% for

nominal contact pressure up to 1.67 MPa.
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Table 1 Surface roughness and waviness of test

specimen
G1 G2 G3 G4 G5
Finishing grinding
Ra [um] 037 | 063 | 090 22 | 38
033 | 030 | 0.39 1.1 0.9
4 [um] 0 0 o |[slightly uneven
M1 M2 T1 T2
Finishing milling turning
0.42 0.72
4 .
Ra [pm] 0.38 0.59 1.49 2.6
4 [um] | slightly concave 3 3
Load
(0.01~1.67MPa)
Pulser receiver
Transdutcer | ooold
Couplant :
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Fig.1 System for measuring transmitted ultrasonic
waves
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Fig.2 Relationbetweenh, andp,,
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Fig.3 Relation betweenE, andp,,
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