R0 SE R F JE ML P ) (19924 52)

FERRBENF
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Nakamura,Y. Nakamichi,E. Wagoner,R.H.
Deep Drawing Analysis of Square Cups with Coated, Rate-Sensitive Steel Sheets.

Computational Plasticity, Proceedings of the third International Conference held in Barcelona,

Spain, 6th-10th April, 1992

Summariy

The Finite element simulation code "“ROBUST" for shcet forming newly employed the rate-sensitive
material model-Elastic/Viscoplastic one-. It has a capability to show that the rate sensilive material
properties cause diffevent deformations and strain distributions in the case of square cup drawing
under different punch speed. The friction model of coated steel sheets, such like Electro-Galva-
nized(EG). Galvanized(Gl). and Galvanized-Annealed(GA). have been evaluated based on experimcental
observation. The friction coefficients can be expressed as functions of the strain of sleel sheel and the
contact slide length. Numerical simulations have shown how the friction characteristic affects the

strain distribution efficiently.
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Physical constant Unit Ceramic Si Mg Al
(Maker data)
Density g/cn 2.52 2.33 1.74 2.70
Young's Modulus GPa 65 108 44.6 719
Strength MPa 343 — 82.3 50~90
Poisson’s ratio 0.26 0.23 0.19 0.3
Longitudinal. wave m/s 5583 3120 4855 6120
Transverse. wave m/s 3190 1860 3015 3184
Coeffi. of expansion 10~%/C 9.4 4,68 25.8 24
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*Transvers wave (@ L Pola)
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®2 UIE. FEEEH (V-V))/V=K'0

Veloclty (m/s) Acousto elastic const.(10-¢/MPa)
Vio Vn Vr Kc Ki K2
Ceramics 5586.6 3189.4 3187.1 5.1 —23.9 — 8.1
Alminium® 6390 3240 15.2 —32.8 13.4
Maker data 5583 3190

R3 2RBLV I REMHETFY

Second and third order Elastic const. (GPa)
A H vy vV, V3
Ceramics 27.6 25.8 — 26.2 —129.1 — 46.9
Alminium® 50.0 25.5 71.5 — 91.1 — 79.4
SisNg 113.31 111.25 228.72 — 56.67 —111.25
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