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A Study on the Thermal and Electrical Properties of Fabricated Mo-Cu Alloy by Spark
Plasma Sintering Method
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Abstract - Mo - Cu alloys have been widely used for heat sink materials, vacuum technology, automobile and many other
applications due to their excellent physical and electronic properties. Especially, Mo - Cu composites with 5~20 wt% copper are
widely used for the heavy duty service contacts due to their excellent properties like low coefficient of thermal expansion,
wear resistance, high temperature strength and prominent electrical and thermal conductivity. In most of the applications, high
dense Mo - Cu materials with homogeneous microstructure are required for high performance, which has led in turn to
attempts to prepare ultra-fine and well-dispersed Mo - Cu powders in different ways, such as spray drying and reduction
process, electroless plating technique, mechanical alloying process and gelatification - reduction process. However, most of these
methods were accomplished at high temperature (typically degree), resulting in undesirable growth of large Cu phases;
furthermore, these methods usually require complicated experimental facilities and procedure. In this study, Mo-Cu alloying
were prepared by planetary ball milling (PBM) and spark plasma sintering (SPS) and the effect of Cu with contents of 5~20
wt% on the microstructure and properties of Mo-Cu alloy has been investigated.
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Mo-Cu B2e 943 9=, B, 74N 542 Fx= B Q7olNE Mo-Cu B Az Al Ao w9
Z102 Z AHA At} 53] Mogt Cu TR wmat FF, Mo-Cu SHa¢ ¥ 9r, =8 9 2 849 ZAE gt
AR B} bsStis SRS AT o] WeKE, A 1 940 @5, B8, A8 B8E ZE Mo-Cu H2E A
7] 2 AANE 5 oSt 2880k %1 ArH1-6]. GHA] o] flell =2 (planetary ball milling, PBM) 5 &3
gt olgfst tiYFsl 54 JHKal = Mo-Cu =2 AESHE ZolRnt 4~ZW(spark plasma sintering)& 0]&38103 Mo-Cu
AL U OfFLL 1 019 Mool Cu AElEAN oA @ 1At BEE ASEIUCL Mo-Cu BE AIE Al R4RUYWI W
oAl 18I0l A9 glal Mo 880 Cul 71SFEHEL} =o} EdiEmnkadlEe AT olfe RUEBYUEHY 2 dut B
goll7t =71 MEoItHT-9]. 7I&E Mo-Cu a8 Aot & JEHEL =2 oUAE ARSI Bae AMZEsh7] ol o
Wome MRS BR Ugseol 7% S0 HEAZEA a7t © A BRAIZ kst #Eg /K1 dom A
EQl Zd W AZFA)Z|E Spray drying H, MSS &4 sloll 7 18H0] Ue MEESs =S Bol AREEY] wiE0]
HEIZ Fsto] Yote &g WEE Injection molding H, CH16-19]. 9 Egtxnt 4249 e AF 84 A9 48Ho
712610 YAT]E 0]&3H= Electrolyteless plating ¥ S0] 2 gut AZHMHEL AZAIR0] Bol £F & YAEEE &
T} SIAIEF oSt uEe ZAol EXsitls BES JIRT 2 4 Ad FHEY 24A MEo] Jhssitke 2de 7L
Aem Mo-Cu =€ AFSIRS Al a9l Yot 28 |H R ACH20,21].
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Table 1 Process conditions of planetary ball milling.

Pulverisette 5
Mo: 99.95% Cu: 99.9%

Equipment

Powder purity

Powder particle size Mo: 40 ym Cu: 25 m
Bowl, all material Zirconia
Ball to powder ratio 10:1
Dispersant content(stearic acid) 2%
Atmosphere Ar
Milling time 0~40hour

Compositions Mo- 5, 10, 15, 20 wt% Cu
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Fig. 1 Inside the chamber schematic of spark plasma
sintering equipment.
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Table 2 Process conditions of spark plasma sintering

Equipment SPS-625
Process pressure 2 x 10™Torr
Sintering time 15 Minute

Sintering temperature 1,000C

Sintering pressure 50 MPa

Powders compositions Mo- 5, 10, 15, 20 wt% Cu
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Fig. 2 Particle size analysis result
20 wt% Cu powders
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Fig. 3 EDS and mapping analysis result of milled Mo-20 wt%

Cu powders
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Fig. 5 Density and hardness of sintered Mo-5, 10, 15, 20
wt% Cu alloy(®30mm)
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Fig. 6 Coefficient of thermal expansion of sintered Mo-5,
10, 15, 20 wt% Cu alloy(®30mm)
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#F 3 Mo-5 10, 15, 20 wi% Cu AZAESN(@30mm) FA,
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Table 3 Thermal, electrical properties of sintered Mo-5, 10,

15, 20 wt% Cu alloy(®30mm)

Composition Mo-5Cu  Mo-10Cu  Mo-15Cu Mo-20Cu
Thermal
Conductivity >43 >71 =99 >123
(W/mK)
Electrical
Conductivity 8 14 28 31
(%IACS)
Electrical
ST 0117 0.081 0.049 0.044
(Q@mm*/m)
4.4 2
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