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Fig.1 Binary phase diagram of Mo-Cu
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Table 1 Properties of Mo-Cu composites

R/ R R

~

w(Mo)/ w(Cu)/ %S/

as]

Ry, % (gem™) (m(Qmm)") (W-(mK)") HB
MoCul0 90 10 9.95 18 132 200
MoCu20 80 20  9.83 21 154 187
MoCu30 70 30  9.69 26 191 143
MoCud0 60 40  9.55 28 206 85
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Table 2 Composition and performance of Mo-Cu

composites in heat sink material field

IR TR

w(Mo)/ w(Cu)/ B/

Fedh % % (gem™) (10K (-(kgC)H™
MoCul7 83 17 10.00 6.5 165
MoCu22 78 22 9.90 72 175
MoCu28 72 28 9.90 7.7 185
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Fig. 2 Schematic diagram of Mo-Cu
electronic packaging material

R AR TLEA T Mg AR, KW
M H S A AR A HLI ik R B, REAR T 2
T HAR L T B R R R, BRIz N
HL T dsbe g T AR S Y USSR ARG 4
7 & T BT R K Mo—Cu &4 Ha T-EHE MR,
R BRAR N A H0h 5% A Ni T2 A & SR,
HSHREBNEHIE R 95% 1) ALO, FiZ AR H VAL,
DRI AT B AR S R 5 4

2) PR

UL IR AN Z BE PR B A A8 ik, 76T
W FIEAR R AR R, IR R
FRHAR S A A RERT DA FRAE R B e i B2 sl R A
PERADTR RN B3 B I TAE R B S
G A MRWE IR RIS, HA S, AWmEA
BARMIAREIKE REL, S T oo i SEA A T
Bedsb ety LA St DRI ELA BT 1 S e
ARG E A B Rk, B R R
] BRI R AR, S e — AT AT
Hbo ARCPRARAE PR 2 P ARMESS I, i — e AE S
B TR RN (B I — 218 M P2, DL AR
J1. G. E. Jang®" 5% TR A MR SERE, I
DL B 52 G ARV S B IO A Rk bz T 4 AT B

L. K.Tan 5§ "2 5% 45 J@ MR 18 56 WAL 1k K AL 52 18
%, W T AU R AR AR ITRE R, RSP
AR S DT REBEA T XS L, &Nk
3R

LEDAT
MCPCB
2

T

3 BAIEREE
Fig. 3 Schematic diagram of heat sink
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Table 3 Properties of W-Cu and Mo-Cu
heat sink materials
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Fig. 4 Electric contact made of Mo-Cu composites
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Fig.5 Schematic diagram of powder preparation by

spray drying device
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Fig. 6 Schematic diagram of the reaction mechanism of

Mo-Cu powders by electroless plating
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Fig. 7 Formation of gel in different sol-gel processes
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Fig. 8 Formation mechanism of Mo—Cu NPs with various

types of chemical ordering
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Heat sink W/Cu composite
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Research Progress in Molybdenum-Copper Composites

SUN Aokui', CHEN Qingrou', LIU Yuejun', WANG Haijun’, WANG Dezhi’

(1. School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;

2. School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang Sichuan 621010,

China; 3. School of Materials Science and Engineering, Central South University, Changsha 410083, China )

Abstract: Mo—Cu composites are of special merits because of excellent physical, mechanical and electronic

properties, such as high thermal and electrical conductivity, low and alterable thermal expansion coefficient, light

weight, nonmagnetic, good high—temperature performance and fair plasticity. These properties rendered Mo—Cu

composites widespread applications in electronic packing devices, heat sink materials, vacuum technology (electrical

contact), aerospace field and so on. Domestic and international research status of Mo—Cu composites was systematically

summarized such as spray drying process, electroless plating, mechanical alloying, sol-gel method, chemical

coprecipitation and powder injection forming method, with the latest preparation methods and research approaches

emphatically demonstrated based on their development of applications. The defects restricting its large-scale application

were detected as well. The development trend and direction of high performance Mo—Cu composites were also

prospected based on the limitations of existing researches in order to prepare the well performed Mo—Cu composites by

utilizing simple and green approaches with low energy consumption.

Keywords: Mo—Cu composite; performance; application; preparation method
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