I 1190

i g 3L

# & §R Vol 79 (1993) NolO

SKDI1TEHflnEE

E%éﬁc&ﬁv

T ENIBOEE

B -

Sl BE* - =R

_.:é&*z . ;'f\ﬂ]# ;Hiz*a

Effects of Thermomechanical Treatments on
High Temperature Deformation Behaviors of an SKD11 Tool Steel

Jianping Mo, Akira Suiata, Kazuya Mivanara and Ywuzo Hosor

Synopsis :

The effects of thermomechanical treatments (TMT; warm working and ausforming) on the high temperature

deformation behaviors of high carbon and high chromium steels (SKD11 die steels with 1.59%C—129Cr) are investigat-
ed. Thermomechanically treated steels yield very fine ferrite grains of 0.3 to 0.6gm. When tensile tested just below"
the Ac, temperature, the elongation of non-thermomechanically treated material is 13094, whereas, the ausformed
material shows 3209 elongation. The raise in ductility indicates the beneficial effect of TMT due to the refinement
of microstructure. Image analysis on the grain-elongation during deformation of the materials shows that the degree
of grain-elongation along the tensile axis in the finer grained material is smaller. This means that in the relatively finer
grained matenals, the contribution of the grain-elongation to the deformation of the materials is smaller but the
contribution of grain boundary sliding is larger, compared to that of deformation of coarse grain materials.
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Table 1. Chemical composition of P/M and I/M
materials of SKD11 tool steels(mass%).

C Cr Mo V Mn §Si S P Cu Ni

P/M 156 11.82 095 0.34 0.39 0.27 0.007 0.01 0.04 0.06
I/M-2 144 12.75 0.87 024 0.34 0.31 0.001 0.027 0.05 0.07
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Fig. 1. Processing chart of P/M and I/M materials.
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Fig. 2. Process of the warm working and ausform-
ing of thermomechanical treatments.
(a) : warm working (b) : ausforming
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Fig. 4. True stress-true strain curves of warm
worked P/M material.
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Fig. 9. Microstructural changes during tensile deformation (test temperature: 1053K, strain rate:
8.3X10 % !)of as received P/M material(a: 50% deformed, b: 1009% deformed, c¢: fractured(1349%)).
Tensile axis is vertical direction of the photographs.

Fig. 10. Microstructural changes during tensile deformation (test temperature: 1053K, strain rate:
8.3x107%s7") of warm worked P/M material(a: 50% deformation, b: 100%, c: 2009, d: fracture
(273%), 1 indicates the gage part of the specimen and 2 indicates the grip part.). Tensile axis is
vertical direction of the photographs.

Fig. 11. Microstructural changes during tensile deformation(test temperature: 1053K, strain rate:
8.3X107%s7") of ausformed(IV (873)-b) P/M material(a : 50% deformation, b: 100%, c: 200%, d:
fracture(315%)). Tensile axis is vertical direction of the photographs.
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Fig. 12. Distribution of the grain shape ratio FV/FH. Arrows indicate average value of FV/FH.
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