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Abstract It is well known that the Cu-Cr alloys are very difficult to be made by conventional sintering meth-
ods. This difficulty originates both from limited solubility of Cr in the Cu matrix and from limited sintering tem-
perature due to high vapor pressures of Cr and Cu components at the high temperature. Densification of Cu-
50%Cr powder compacts by conventional powder metallurgy process has been studied. Three kinds of sintering
methods were tested in order to obtain high-density sintered compacts. Completely densified Cu-Cr compacts
could be obtained neither by solid state sintering method nor by liquid phase sintering method. Both low degree of
shrinkage and evolution of large pores in the Cu matrix during the solid state sintering are attributed to the anchor-
ing effect of large Cr particles, which inhibits homogeneous densification of Cu matrix and induces pore gen-
eration in the Cu matrix. In addition, the effect of undiffusible gas coming from the reduction of Cu-oxide and Cr-
oxide was observed during liquid phase sintering. A two-step sintering method, solid state sintering followed by
liquid phase sintering, was proved to have beneficial effect on the fabrication of high-dendsity Cu-Cr sintered
compacts. The sintered compacts have properties similar to those of commercial products.
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Fig. 1. Microstructure of Cu-50% Cr compacts sintered at 950°C for 4 h. The compaction pressure of respective compacts

were: (a) 90 MPa, (b) 175 MPa, (c) 260 MPa and (d) 385 MPa

Fig. 2. Fractography of Cu-50% Cr compacts, shown in Fig. 1.
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Fig. 3. Microstructures of Cu-50% Cr compacts sintered at 950°C for different time: (a) 2 h, (b) 4 h, (¢) 6 h and (d) 8 h.
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Fig. 4. Microstructures of Cu-50% Cr compacts sintered for
4 h at the different temperature: (a) 1000°C, (b) 1050°C.
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Fig. 5. Fractography of Cu-50%Cr compact(Fig. 4(b)).
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Fig. 7. Fractogrphy of Cu-50%Cr compact sintered at
1100°C for 4 h.

Fig. 6. Microstructures of Cu-50% Cr compacts sintered at 1100°C for different time: (a) 2 h, (b) 4 h, (¢) 6 h and (d) 8 h.
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Fig. 8. Microstructures of Cu-50% Cr compact sintered by
two-step sintering method: (a) low magnification and (b)
high magnification.
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Fig. 9. Fractography of Cu-50%Cr compact sintered by
two-step method.



Cu-50%Cr S48 Ae] 243} 2 444 B4 225

< FAHA Ukt

a9 8 3 a9 M9 A adxAe 3
AaAe] An dafade] Ae] Az Anz
AT 5, 1000°CelA] 4 AZF 5ot 245 §
ekllE Cu 71| W] A71FEH A7A]) == Cy
Cu AlWe] 713& B3k THHE 4 712 9
3 Aks}Eo] FE 2] AR BAE Hy0 Tkx
AA| o] 7|FS Bl wiEdet. weid 24 W
o= B|EARY 71o] ALREFo] ulg- oAl 34}
427 AN AR FHF aFzAe d e &
713 EAsRe 18 49 FYsH 323 4(2)9
A& W 52 1100°C7H] 7Hdshd 2=
g 22 W3E ZAA "ok Cu 71X)7) 488t
HA}o] FHM F 71A] W} akge) o shs
Cuel F397} 78l Zleln o sl YAt
AL 2= Aol cu &8 A B3] IR or
RSl S vIH 2 AwiLE FES
O3 89t 2 T3t vl EA o] JAHA I 4
ot B3] f5Ado] E Cu AR AT B
A ARG 75 IR E8 S B2 Az
Well 713 A9A Dol A5 (liquid flow)sl] 2]
g 71 450 Aoz vaA AYPH= Cr
zte] Ade] At 71Fo] AR Aol PAH
A 23 eolMe) 22 Aal F A g
@23 4 (homogenization)).

3.2. Cu-50%Cr 24Ho] EY

3.2.1. Cu-50%Cr 47242 E4

AR 7 A x| AAF AlHe] BAL
® 175 9 F 2671 ER)e} v 2EA19] 4
E3E AL Qo] gl FAT Aol & el
Aot TAASAR AJHS 50 vgke) HV1000 =35
< Yehiie why dALZAE XSS 80 o]
HV1000 #%& vepiglel. 53] 2xkazdyel sl
AzF AZAE= 90 oJAke] HVI000 7 vehigl

Table 1. Result of hardness tests for Cu-50%Cr sintered
compacts

Sintering Temperature HV1000 HR15T
1000°C 41.0 40.4
1050°C 48.6 50.3
1100°C 84.1 75.9

2-step sintering 914 735

Table 2. Electrical conductivity of Cu-50%Cr sintered
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2-step sintering 29.3
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Fig. 10. Microstructures of Cu-50%Cr contact material
after arc-test of 8times at 12 kV and 50 kA.
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