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Highly dense Mo/ Cu composites fabricated by
squeeze casting and their thermal conduction properties
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(School of Materials Science and Engineering,

H arbin Institute of Technology, Harbin 150001, China)

Abstract: Mo/ Cu composites with Mo volume fractions of 55%, 60% and 67% were fabricated by the patented
squeeze casting technology, and the microstructures and thermal conduction properties of the Mo/ Cu composites
were investigated. The results show that Mo particles are homogeneous and uniform, and the Mo/ Cu interfaces are
clean and free from interfacial reaction products or amorphous layers. The relative density of the Mo/ Cu composites
is higher than 99% . The thermal conductivity of Mo/ Cu composites is 220 =270 W/ (m * K), which can meet the
demands of high thermal conductivity for electronic package. The thermal conductivities of Mo/ Cu composites de-
crease with the increase of Mo volume fraction. The ROM model can well predicate the thermal conductivities of
55% M o/ Cu composites, while the values calculated by Maxwell model and H-M Model agree well with the thermal
conductivities of 60% and 67% Mo/ Cu composites.
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1.1 Mo/ Cu &R %
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e PRI AR B 1 38 7 Mk 24 T3 4E
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0.05%Sn, 0.1% 0, Z=FSHM/NT 0.3% . Mo M
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Mo/Cu composites
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Fig. Fabrication process of Mo/ Cu composites
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Table 1 Properties of Mo and Cu

T el T hermal Elasti Shear Bulk
. . L astic
M etal Df:n51tzf/3 exlf)fa%n.smf/ conductivity/ Pmsstlion 5 modulus/ modulus/ modulus/
(g em™) (‘3‘;8 ‘6‘3;“1) (Wem™ 1K1 rate GPa GPa GPa
Mo 10. 22 4.9 145 0.32 324 123 300
Cu 8.96 17.0 392 0.33 110 41 108
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B2 Mo/ Cu A EAHAL
Fig. 2 Microstructures of Mo/ Cu composites
(a) —55% Mo/ Cu; (b) —60% Mo/ Cu; (c) —67% Mo/ Cu
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Fig.3 TEM image of

Mo/ Cu composite interfaces
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Fig. 4 Relationship between
volume fraction of Mo and

relative density of Mo/ Cu composites
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Fig. 5 Relationship between
thermal conductivity of Mo/ Cu

composites and temperature

A MARGER; x WS E; Thieom op 22
AARREAMEL  FERFIBURL 584K, r b 3 A
TR IRAR RN E .

— i, AR Cu AT E N 398 W/ (m * K),
Mo MR # T2 142.3 W/ (m * K) . 3l &
MUAHERARSHMERT R, JFFHLWEETT
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Table 2 Predicted and experimental

thermal conductivities of Mo/ Cu composites

Thermal conductivities/ (W * m™ !« K~ 1)

Material Mnfzge‘iu Ifo 2:[31 ROM  Experimental
55%Mo/Cu  250.1  249.3  266.7 276.2
60% Mo/ Cu  236.9  236.7  252.9 927, 1
67%Mo/Cu  219.1  218.3  233.5 223.8

M2 FH[EH, RE Maxwell #7515 H-M
BEAL ) R s AN TR, B 45 SRR AHT . H 55
DA Le BT LRI, IR PR (1 5(E 5 60% F1
67% Mo/ Cu 5 & M KL T 2 1) 52 B (B AR 75, 1
55% Mo/ Cu E A B # T 2 52 ME 5 TR & w8 3
BONFAR . ABRH, SEE S B E BN HE 1
FERREHTEAMBARAL Y, BxEm, H
Mo/ Cu ST « I, AAFAEATAT F1H = N4 A
JEFRJZE o X H B ORE 3 SR 4 R R A M R
MERMEERFE.

3 e

1) KB 8538 75 15 7T LU 4%t Mo FIURL 73
AYIE) B E N 99% LA b m AR AR 43 2 Mo/ Cu
HEMEL H Mo/ Cu Fl+4 P, AEAEAEM
FH1H N AR E .

2) 60% FH 67% Mo/ Cu 5 -EW R Z 3 N # F
Fo1h 227. 1 W/ (m » K) F1223.8W/(m * K),
FESEIME S Maxwell #EALURT H-M A2 1) 7+ 5AE W)
A5 55% Mo/ Cu A& MBI #FF &E 276. 2
W/(m*K), 5REGERITEERAEL.
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