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Abstract

Densification behaviors of mixed metal powder under high temperature were investigated. Experimental
data of mixed copper and tool steel powder with various volume fractions of Cu powder were obtained under

hot isostatic pressing and hot pressing. By mixing the creep potentials of McMeeking and co-workers and of
Abouaf and co-workers originally for pure powder, the mixed creep potentials with various volume fractions

of Cu powder were employed in the constitutive models.

The constitutive equations were implemented into

a finite element program (ABAQUS) to compare with experimental data for densification of mixed powder
under hot isostatic pressing and hot pressing. Finite element calculations by using the creep potentials of
Abouaf and co-workers agreed reasonably well with experimental data, however, those by McMeeking and
co-workers underestimate experimental data as observed in the case of pure metal powders.
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Fig. 1 Variation of logarithmic creep rate with
logarithmic stress for solid copper during
uniaxial compressive creep at 600 C
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Table 1 Power-law creep properties of copper and D7 tool steel powders at 600°C

P?rztlr;zr McMecking Abouaf
Material .
Temp.(C) €g(sec™) S, (MPa) A(MPa,sec)
o 600 3.61x107° 23 1.05x107"2 48
D7 Tool
Steel™ 600 132¢107 92 2.47%10°% 75
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Fig.2 Finite element meshes and boundary

conditions for mixed powder under hot
isostatic pressing

HIP, 600 °C, 50MPa
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Fig. 3 Comparison between experimental data and

finite element results by using the model of
Abouaf and co-workers and that of
McMeeking and co-workers for the variation
of relative density with time for mixed
powder compacts with various volume
fractions of copper powder under hydrostatic
pressure of (a) 50MPa (b) 25MPa during
HIPing at 600C
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Fig. 4 Comparison between (a) experimental result
and finite element calculations by using (b)
the model of Abouaf and co-workers and (c)
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Fig. 5 Optical micrographs of mixed powder compacts with various volume fractions of copper powder after 20min

during HIPing at 600C under SOMPa
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Fig. 6 Comparison between experimental data and finite element calculations by using the model of Abouaf and
co-workers and that of McMeeking and co-workers for the variation of relative density with time for (a)
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