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A Study on the Yield Criterion of Metal Powders

Seong-Jun Park, Heung Nam Han, Kyu Hwan Oh and Dong Nyung Lee
Abstract

A new yield criterion for metal powder compaction based on continuum mechanics has been
proposed. It includes three parameters to characterize the geometrical hardening of powder
compact and strain hardening of incompressible metal matrix. The elasto-plastic finite element
method to describe compaction of metal powders has been formulated using the new yield
criterion. The values of parameters in the yield criterion can be determined using cold isostatic
pressing(CIP). The finite element method can simulate compaction behavior of various copper

powders.

Key Words : Yield Criterion, Powder Compaction, Geometrical Hardening, Strain Hardening,

Cold Isostatic Pressing(CIP)
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Table 1. Characteristics of powders

Fine Water Coarse Water Fine Coarse
Atomized Atomized Copper Electrolytic Electrolytic
Copper Powder Powder Copper Powder | Copper Powder
Apparent Relative _
Density 0.395 0.356 0.203 0.161
Tap Relative
Density 0.449 0.427 0.239 0.24
Purity Cu 99.92% Cu 99.88% Cu 99.86% Cu 99.95%
Particle Size
Distribution
(U.S. standard
sieve, wt%)
-140 1.0
-140 ~ +200 1.4 20.8 0.7
-200 ~ +325 233 34.1 1.4 322
-325 75.3 44.1 98.6 67.1

Table II. The values of K, n, m, Rc and Ry for four different copper powders

Copper Powder

K n m Re Ry
Water-atomized Copper Powders
. 538.7 0.1996 2.000 045 -
at high pressure range
Electrolytic Copper Powders
) 401.5  0.0731 2.000 0.45 -
at high pressure range
Fine Water-Atomized
5387 0.1996 2.026 - 0.449
Copper Powder
Coarse Water-Atomized
5387  0.1996 2.148 - 0.427
Copper Powder
Fine Electrolytic
401.5  0.0731 3.255 - 0.239
Copper Powder
Coarse Electrolytic
4015  0.0731 3.464 - 0.240
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