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Fig.1  The measuring apparatus of thermal contact

conductance
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Fig. 2  Principle schematic diagram of measurement

and calculation
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Fig. 3  The effect of interfacial pressure on thermal

contact conductance

MRS 25 11 A A 5 2 32 i K 7 L Bl 3 5 1 A
A B R SO0 2 T b A B AR Sk A g
IRVEARTE | S P i 1 AR K, M 58 1 B I Ak 1
AE 15 A1 by 7 42 i o A 1) 52 Z L TR AR 22 5
B 2 fih 3% T A o T R 0 9 T A 1 i%ﬁﬁi
AR TE 1 T RE AR RS DD o BEL A T A I 0 Y Y
T 5 50 it e 7 28k DX A f Fe K AR B vy 2
P B SRR T



5 43

% &%, TCl14k44 5 5CrMnMo £ EL 47 [8] 3 fb ¥ 34 52 B #F 5 511

2.2 S R ik 5 A 2R B0 5 )

i THT Ul B R 5 O i A PR B o) — A
2, 4 iR R TC11 5 5CrMnMo 1 A [ Bt i
A7 268 2 Ml B 4 Ml Ao A R K0 I R v O B 1 AR Ak
A LA H B ST TR EE 0 T v 4 A P R
P 1 BB . DT B R A A RO L IR T
155 — 7 T A R B S R G i, BT Ao R 1
s 55— D5 T AT Mk A i IR 5 R ik 2 T
R B AR B AR T 2 B kR B T S
B 42 fh T B L AN L 7E 350~400 °C Fll 475~525 °C
VA T DX ) DAY A T i 288 2650 /)N B 22 fl 48 44 3 4
Wit 303 3 T A S /N R R R A X e T
B R R R R T R A AU BRI R AR
BN T IREAS B 0, X R0 S BELASE LI B Y
2k Sz T = Ko ans 2 04 it im0 55 T SR R VR AL B
A2, KA AR 1 g, A R
UL 4 15 3.

120
—=—296 MPa R

100} ——6.16 MPa

g —+—9.12 MPa

& 80 —v—1224MPa

g 6ok —+— 15,68 MPa

z

éu 4ar /é‘
pPRE=——x==

0 . . . . .
300 350 400 450 500 550 600
t/C

W4 REfExEmieh ZENTw
Fig. 4 The effect of interfacial temperature on

thermal contact conductance
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Fig.5 The effect of surface roughness on thermal

contact conductance
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Fig. 6  The effect of glass lubricant on thermal

contact conductance
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Experimental investigation of contact heat transfer

between TC11 titanium alloy and SCrMnMo die steel

ZHU Zhi, ZHANG Li-wen”, GU Sen-dong

( School of Materials Science and Engineering. Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the steady-state heat flow method, the contact heat transfer between TC11
titanium alloy and 5CrMnMo die steel is measured using the self-developed thermal contact
conductance experimental apparatus. The effect of interfacial pressure, interfacial temperature,
surface roughness and glass lubricant on thermal contact conductance is discussed. The results
indicate that thermal contact conductance increases with the increasing of interfacial pressure, and it is
nearly proportional to the exponent function of interfacial pressure. When interfacial temperature is
increased, thermal contact conductance is increased generally. It yields abnormal phenomena that
thermal contact conductance increases with the increasing of surface roughness in the range of small
roughness relatively. In addition, glass lubricant decreases thermal contact conductance by 1-2 orders

of magnitudes, especially thickness of lubricant coating influences it clearly.

Key words: thermal contact conductance; TCI1 titanium alloy; 5CrMnMo die steel; experimental

investigation



