UIT Report Vol.12, No.2, pp.249~255, 1981 T4 Al129 2 235 pp. 249~255, 1981

FR RIEMS] MRl whete]

4 o =
Aq 5% s
(1981. 4. 10 4

2 o
WA ARAS 24 FEelpdel WAL $BYR, 4G5 D Yo due 2An 4
Aol et F3ue) A%g 2sigicl
Codic JoAel A 2T 2 JYAeIA £2o] Aol e S3u0 Al ool Axa
s e A ekl kg el Fich

2
g
2,
2,
(O™
int
=
B
B
4
I

ot AJBCH 2 Cu-Sn 4 &) 9
Lot gl whel sl oA

24 Y] AQD P4 d adwAe] e 2, A SR AT F4RA ASel

Sovlol el A& A e =osch,

Anisotropic Shrinkage of Cu-Powder Compacts during Sintering

Y-S, Kwon
Dep. of Materials Science and Engineering
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{Abstract)

The anisotropic shrinkage during sintering in compacts made of Cu and Cu-Sn powders with
irregular shape has been investigated as function of powder particle size, compaction sressure,
compaction method and sintering time, The behavior of radial/axial(R/A) shrinkage throughout
the sintering process has been studied.

In the case of coarser powder die compacts of copper, the R/A ratio was found to be strongly
affected by the sintering process and the compacting pressure; e.g., the lower the compacting
pressure was, the higher the R/A ratio was observed. The isostatic compacts and Cu-Sn powder
compacts showed more stable value of R/A ratio. The influence of compacting pressure on R/A
ratio for isostatic compacts was pronounced in the eary stage of sintering but become negligible
in the late stage.

The possible morphological change of residual pores in the early and later stages of sintering,
such as anisotropic and densification due to compaction pressure and rearrangement of particles,
were discussed together with other factors to explain the phenomena.
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Table 1. Particle size distribution and composition.

material metal apparent ' screen analysis(mesh), %
contents | density ‘ 60/80 80/100 100/140 140/170 170/200 200/270 270/325 —325
Copper | >99.9 zw&7; 15 15 10 15 20 25
PMB-g | Cu: 90| 4o o« 15 15 10 15 20 %
{ Sn: 10 5 15 80
Spherical | Cuz 90| 54 55 | 19 75 15
PMB-8 Sn: 10 i
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Table.2 The relation between compactmn pressure and green density of Cu and Cu-Sn powder

for varicus particle size.

materials ‘ Copper !
—_— < ‘ PMB-8
compaction pressure—— v | 100/140(mesh>[ —170/200 | -325 |
1 ton/cm? ! 5.80(6.38) |  5.40(6.00) |  4.50(6.00) |  5.41(5.88)
2 ton/cm? | 6.41(7.22) | 6.25(7.06) | 5,15(6.88) 5.74(6.73)
3 ton/cm? 7.05(7.76) 6. 80(7.67) ' 6. 08(7. 49) 6. 08(7. 22
4 ton/cm? 7.41(8.05) } 7.25(8.02) | (7.55) 6. 35(7. 42)
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1. sample and mold
2, pressure vessel
3. pressure medium

4. press yoke
5. piston
6. motor driven

Fig.1 Isostatic compaction apparatus.
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Fig.2 A plane figure of cross-sectioned pore.
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