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Abstract — In the present study, measurements of thermal contact resistance (TCR) were conducted for
joints of brass and aluminium cylinders of 30 mm in diameter, 45 mm in length, when their interfaces were;
i) under vacuum, ii) charged with a pure silicone grease and iii) charged with a mixture of silicone grease
and powder of aluminium (#325). Also the data were compared with analytical calculations using Fouche's
model. The data of TCR for joints under vacuum state varied in the range of (2~100)x10° (m*C/W)
depending on their surface roughness. When the contact surfaces were carefully ground, a reduction of 30~
50% in TCR was obtained. But the surface treatment with silicone grease gave rise to a reduction of about
5~10times more than that of vacuum state. The analytical prediction by Fouche's model showed a good
agreement within 10~30%, for the case of contact surface charged with silicone grease.
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Table 1. Test pieces.

2a 28

meterial  specimen (mm)  (mm) machining
Brass brl 0.005 0.005 grinding
k=129.0 br2 0.1 0.05 lathe
H=152 br3 0.25 0.085 lathe
Aluminum all 0.005 0.005  grinding
k=152.5 al2 0.1 0.04 lathe
H=150 al3 0.25 0.1 lathe

*H: Vickers microhardness, kg/mm*k: thermal conducti-
vity, W/m °C.

Ra 8um Rmax 38 Rmax 98
P profile  50m/10nm 50¢m/10mm

Fig. 5. Surface roughness of aluminam specimens.
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£5oz dXgle] ZUlslg). oA F A%e] AF A
OB greasec]] ¥I EFAY AME EHE s}
715 o189y AAA SHAN A7) g s
v B Hu ot o 790 Sl disiME 5%
ojgke] Agkel Fukg Ao =y 9AE A 59
£ TN F g Ae: AR oAl Sy
o 24 WAE AZIAZ BN 20~30%2] HHE 2§
#7}& %09 Fried and Castello(1962)2] Q7 Zs}sh
FARE Aoz e, s Fouched) o] &S 43}

ofXI=8t Msd M2 199941 63

e

100
T L 4
@ *
e . .
8 —
22 10t
o L A A
s A
B .E 4
© |
€2
8 x
R = -
[ Experiment € Vacuum
Morease
A5% al
0.1
100 200 300 400 500 600
Pressure, Plkpa]
(a) alt—br1
1000 Experiment 4 Vacuum AnalysisCvacuum
Mgrease [0 greass
o A5% al
: ‘
= <
3 5100 3 ]
@ ({:) (4
5o ¢ . . .
@ !
S o
v
°% 10
E ST
8 " ] "l g
=
1
100 200 300 400 500 600
Pressure, Plkpal
(b) al2—br1
1000
°
@ o
E ©
=3
o
B 5100
o
~ E .
g7 ¢ . .
=
s 1;. 10 o o o =}
«
@ a a a 4
% L] - n [
,f Experiment 4 Vacuum Analysis < vacuum
Wyrease O grease
1 5% al
100 200 300 400 500 600
Preassure, Plkpa]
(c) al3~br1

Fig, 7. Thermal contact resistance for aluminum-brass
joints with different surface roughness.

N A= AFAdEe] AFelMe AP vle) o
2~3u] Ax & 7S d=slgdok. 22t 100% silicone
greases =EZ AEHAME oF 10~20% HH2] w$-
A2E AAE 95 471 Ak

5.4d &

- AT AZeIA S ERS hEsA vt
W AR FFRle] EASel wlsled oF 5~ 109 o



AR

10

—-O—bn br2

- +br1 br3
@
g 8
a =
22
8L
5 £
g0 64
T =
8 X
— O
«
ET 4
@
£
-

2

0 5 10 15 20 25 30

Fig. 8. Volumetric content of aluminum powder, Vol
[%].

4e] dAEFAY LS & U9 £33 silicone
greaseZ FRAE] g A2 234 el vlsle] oF 10~20
wiel dAE} A4S 2L = wgdsh

- silicone greasesl] B8} al Bg 5% oW E A
71 A B 7 AR 896 deiMe
AAHEAE AE 4 ¢ U R Held a9
v ujEel BelME o3l dAIE A SR

- A 299 2= SHEAT o8l dREAF
= o153 Fouche®] siA3 o] &9 A= z134tel]
27 o 2-3) A= & AEE 3
silicone grease® E¥3 73-$2] &A%} oF 10~30%

Helel AR 232 9& 4 Usiek
£ 7
2 A7 e g Afe) sl o) F
o7l Addst
ABY|E
a : distance between contact spots, m
A : surface contact area, m’
c : width of contact spot, m
H : Vickers microhardness, kg/mm’
k : thermal conductivity, W/m °C
P : pressure, kPa
P profile : surface roughness curve of test piece
Q : heat flow rate, W
R : thermal contact resistance, m’ °C/W
R, : arithmetical average roughness height
R : maximum height
q . heat flux, W/m?
s* : ratio of actual contact area to nominal
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contact area

T : temperature, °C
X : distance, m
AT, : temperature drop at contact surface, °C
) : interfacial gap thickness at contact sur-
face
=0
c : contact
f : fluid
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