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Table 1 Comparison of (AD /D)
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Friction coefficient #=0.577 (m=1.0) 1=10.289 (m=0.5) 1=10.029 {m = 0.05)
Height reduction ratio, % 20 30 40 50 20 30 40 50 20 30 40 30
(AD, /D u')H=U.SH° by FEM,% 12.50 22.50 35.50 55.50 10.00 17.50 27.50 43.00 -8.00 —13.50 -20.00 -25.50

AD,/ D‘)H_o‘mo 8.57 15.00 25.00 40.00 4.31 B8.36 1422 23.45 -9.00 -15.00-21.70 -28.60

by classical theory, %

(AD, /D) 16.00 25.83 38.33 60.00 11.30 18.33 28.50 44,17 -3.50 -6.30 —10.00-15.00

H =0.5H,
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Fig.3 Distribution of equivalent plastic strain for ringcompression

(a) p=0.05, AH / Hy=50%, A=0.558, B=0.815,C=1.072, D= 1.330, E=1.587
(b) u=0.5,AH / Hy=50%, A=0.285, B=10.844,C = 1.403, D= 1.962, E=2.521]
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Fig.4 Distribution of shear stress for ring compression
(a) u=0.05,AH / Hy=50%, A=-0.250, B=-0.185, C=-0.121,D= -0.0558, £=0.00904
(b) p=0.5, AH / Hy=50%, A=-0.469, B=—0.238,C=-0.00637, D=0.225, E=0.456
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Fig.5 Theoretical calibration curves for a ring of 6 : 3 : 2 sizecalculated by elasto—plastic FEM
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NUMERICAL SIMULATION ON RING COMPRESSION
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Curves of Friction Coefficient
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ABSTRACT This paper describes the theory of elasto—plastic FEM for large strain and
themathematical model of the contact problems on the dynamic boundary. And it presents
thesimulation results of the ring compression by using the elasto—plastic FEM program
ANSYS 5.1 andthe material constitutive relationship in hot metal working. The theoretical
calibration curves ofdetermining the friction coefficient for 6.3:2 rings have been predicted.
The equivalent strain and theshear stress distributions have been presented.
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