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Abstract

This paper reports on the finite elements analysis for die compaction process of cemented carbide tool
parts. Experimental data were obtained under die compaction and triaxial compression with various loading
conditions. The elastoplastic constitutive equations based on the yield function of Shima and Oyane were
implemented into an explicit finite element program (ABAQUS/Explicit) and implicit finite element program
(PMsolver/Compaction-3D) to simulate compaction response of cemented carbide powder during die
compaction. For simulation of die compaction, the material parameters for Shima and Oyane model were
obtained by uniaxial die compaction test. Explicit finite element results were compared with implicit results
for cemented carbide powder.
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Table1  Physical property and chemical composition Table2 Physical property and chemical composition

of P25 powder of M40 powder
Average particle size [¢m] 2 Average particle size [(m] 1
Chemical composition {mass%) Chemical composition [mass%)
wC 60 ~ 83 wC 65 ~ 85
TiC 5~10 ' TiC 1~7
TaC 5~15 TaC 0~7
C 0~15 C 5~7
Co 6~9 Co 8~20
Binder 2~3 Binder 2~3
Table 3  Mechanical properties of P25 powder Table 4  Mechanical properties of M40 powder
Theoretical density [g/cm’] with binder 9.68 Theoretical density [g/cm?] with binder 11.07
Theoretical density [g/cm®] without 12.08 Theoretical density {g/cm?] without 14.35
binder binder
Young’s modulus [GPa] 540 Young’s modulus [GPa] 540
Poisson’s ratio 0.22 Poisson’s ratio 0.22

Fig.1 Scanning electron micrograph of P25 powder Fig.2 Scanning electron micrograph of M40 powder
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Fig. 12 Comparison between experimental data and finite element results for relative density contour plot of a
P25 powder compact by single action pressing under 150 MPa
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®
Fig. 13 Final shape of cemented cabide tool parts with
(a) VBMT shape and (b) SEXT shape
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Fig. 14 Finite element meshes for cemented carbide
powder compacts with (a) VBMT shape and
(b) SEXT shape
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Fig. 17 Distributions of relative density of a P25
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Fig. 18 Comparison between implicit time integration
and explicit time integration for the variation
of relative density of SEXT shape by (a)
implicit result and by (b) explicit result
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