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A Study on the Thermal Properties of Mo-Cu Composites as a Heat Sink
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Abstract In Mo-Xwt%Cu compound, physical and thermal properties were systematically evaluated in terms of
Cu contents and sintering temperature. Typically Cu contents were varied from 15 to 25wt% and also the sinter-
ing temperatures were changed from 1115°C to 1350°C. In physical properties, Mo—-15~25wt%Cu has the maxi-
mum density of 95% while Mo—20wt%Cu has the maximum thermal conductivity of 165.179[um/m°C] at sintering
temperature of 1300°C. Especially, Mo—-25wt%Cu has the maximum hardness of 173.4 at sintering temperature
of 1150°C and the maximum thermal expansion of 9.0{W/mK] as the specimen heated in the range of tempera-
ture from 50°C to 400°C. Based on electrical conductivity measurements, the relative density increased with
increasing Cu contents and the values were in the range of 100~150[W/mK].
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Fig. 1. Micrographs of sintered Mo-15~25 wt% Cu
specimen,
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Fig. 2. Density measurement of Mo 15~25% wt% Cu
specimen
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Fig. 3. Hardness measurement of Mo-15~25 wt% Cu
specimen with different Cu addition

A3 = AYTh 1250°CAlA AAAZ A Hoe=
1350°ColA] 2AA] Cuddo] 5718 A 0E HoA]H,
FU3 AL EoME Cudl Hrlek] Z1EE
Cu¥e] Z715hs 8RIg 4= ST

Fig. 29} 32 Mo-15~25wt%Cu®] A 2L =9}
Cu 7}kl uls drwsls Jehiglt) e
1200°C &4 & Adky o= o|2Y% tH] 80% ©]
AR JERSITE E3] 1300°Colde] &xojx= o
2 95%9] H& UEXE B o} 1350°CoM A
ZA] 1300°CollAe) d=gide d o zolg B
o] ¥kt

Fig. 32 Cu9] H7}ed wE Zxrisls vehd
Aotk Mo-15~25wt%Cu®] A=z Cuo] &
7Vl wel Zze]lal 1200004 1300°ColA 3417
dxgA] 120~175 A= HeERI o™ Cug 25% 3
7} & Mo-25wt%CuS 1300°ColA] AZA310E Al
17349 71 =& Ax ks eIl AdR s
9} Cu F7lgo) ol d4E Axgl w3 371k
gelg 4= it



Heat sink® Mo-Cu 35 &2 945 EA 313

23Lx9) Cu F7io] 2848 Uxst =gk
o] 2718k Kim[9]e] Aol xe} o] AF2wr}
FoAEA Mo 94 F99] Cwt 7138 AHA
Uxe} Hmel IS VPR AoE waE)

Fig. 45 Mo-15~25wt%Cu®] CuZd7}eol ute
AHFE-S VR Zlolth 50~200°CY] &%= H
oA 71dEHS W EHHE 2 6.0~-8.04019 Fk
< Yeiiiglen Cudl F7lol WM 3RS
Z74t . HI A= 1200°C A 223 Mo-
25wt%Cu7} 8.09] & YERNITE 50~400°CS]
L= HeolM 718EIHE AT 7.0~9.08 019 3k
yelgigleon Cwt 71l webs E933E A
Z7lslact. R BE &5 Mol 43 %59
& FUAE] F3de Ve ettt Ha g
BAE ke 1150°CE 243 Mo-25wt%Cu®
9.09] k& JERNRICE.

2] (1)2 Turner[11]e] &30 At = AIS

8.0~
7.84
764

7.4+

7.2+

70 -
~m-—-1200°C
—e—1250°C
—&—1300°C

6.8

6.6+

6.4 4

The Coefficient of thermal expansion(W/mK)

T T T
15 20 25
The Content of Cu(%)

(a)

9.0 4
8.8

8.6

8.4+
8.2+
8.0+
7.8

7.6 4

—m—1150°C
7.4 —8— 1200°C
724 —A—1250°C
704 —w—1300°C

The coefficient of thermal expansion(W/mK)
@
®

The Content of Cu

(b)

Fig. 4. The coefficent of thermal expansion measure-
ment of Mo 15~25% Cu specimen:

(a) heating in the temperature range of 50~200°C

(b) heating in the temperature range of 50~400°C
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Fig. 5. The thermal conductivity measurement of Mo-
15~25 wt% Cu specimen with different sintering tem-
perature.
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Fig. 6. The thermal conductivity masurement of Mo-
15~25 wt% Cu specimen with different Cu addition.
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