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G 3 Development of Forming Methods of Increase in Thickness and Extrusion
of Thin Rod by Plate Forging
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(" Method of measuring properties of material 1 mm h
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The yield strength and plastic anisotropic coefficients of the local parts in a top layer,
an intermediate layer, a central layer are determined by small-cube compression test.
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Fig.1 Measurement of properties of plastic anisotropy in thick plate
( Hill's yield criterion (1948) )
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F. &, H. L. M. N:Coefficients of plastic anisotropy C:Yield stress
Isotropy =F=G=H=1,L=M=N=3
. small-cube compression test
Simple i
COMPIESSIOn , direction — d.-y,-’d:.-l= H/G Gz?:—:”
y-direction — de/ds,=F/H F= %?H
z zdirection = d,/ ds,= G / F e )
Zr 202 = (F + G)Y;? gz ; :2
@ Determining properties during compression
& Small-cube compression==Yield criterion at local area
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Fig.2 Small-cube compression test
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Top layer 1.6 1.7 027 27 36 46
Intermediate layer | 1.9 1.6 037 2.7 3.0 48
Central layer 066 15 053 35 27 &5
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Fig.3 Determination of plastic-anisotropic coefficients in
Hill's quadratic yield criterion
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Fig.4 Example No.1: simulation and experiment on rod compression
( Results of experiment and FE analysis on the same block compression N
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Fig.5 Example No.2: simulation and experiment on cube compression



