











NI RODISHE TRCHT MBI E TSRT 4 VY2 aU—Y 3 VETOER

Forged
steel

3D
plasticine
experiment

2D
plasticine
experiment

2D CAE
analysis

Fig.9. Comparison of metal flow in T-bolt, plasticine experiments
(3-dimensional, 2—-dimensional ) , and FE analysis (plane
strain deformation) .
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Fig.10. Pressure and slipping velocity on tool surface at final
stage of each process.
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Fig.11. Comparison of metal flow in transmission gear blank and
FE analyses (1st stage (upper side) ,2nd stage (lower
side)) .
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Fig.12. Pressure and slipping velocity on tool surface at 2nd stage.
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Fig.13. Effect of stroke ratio on pressure (upper side) ,slipping
velocity  (lower side) on tool surface.
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Fig.14. Comparison of metal flow in differential gear blank,
plasticine experiment, and FE analysis .
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Fig.15. Mapping of surface from blank to product in differential
gear blank forging.
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Fig.16. Comparison of plasticine experiment and FE analysis on
deformation by marking.
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Fig.17. Influence of tool shape on marking ratio.
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Fig.18. Influence of tool shape on marking pressure.
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Fig.19. Cracks occurrence on side surface of ring part of specimen
with circular projection.

FI— ==—A

Tangential stress

O'[) =64.2MPa

0,/ MPa
150
é% H_ 75
¢ L g
E H \ -75
: fllh ' \\ -150
' %}G,FMO.SMPa 225

Established flow stress 0 =139.8MPa(constant)
Comparison a cylindrical specimen
and a specimen with circular projection of tangential stress

Fig.20. Comparison of tangential stress of upsetting test of
cylindrical and circular projected specimens.
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