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High Temperature Deformation Characteristics
of STS 430

S.I. Kim, B.H. Joe, H.K. Han and Y.C. Yoo

Abstract

The dynamic softening behavior of type 430 ferritic stainless steel could be characterized by the hot
torsion test in the temperature range of 900 ~ 1100TC and the strain rate range of 0.06 - 5/sec. It is
found that the continuous dynamic recrystallization (CDRX) was a major dynamic softening mechanism.

The effects of process variables, strain (&), stain rate ( é), and temperature (T) on CDRX could be
individually established from the analysis of flow stress curves and microstructure. The effect of CDRX
increased with increasing strain rate and decreasing temperature in continuous deformation. The multipass
deformation processes were performed with 10 pass deformations. The CDRX effect occurred in multipass
deformation. The grain refinement could be achieved from multipass deformation. The grain refinement
increased with increasing strain rate and decreasing temperature. Also, the CDRX in multipass
deformation was affected by interpass time and pass strain. The total strain was to be found key
parameter to occur CDRX.

Key Words : Dynamic Softening, Ferritic Stainless Steel, Continuous Dynamic Recrystallization(CDRX),
Multipass Deformation
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Fig. 1 Representative flow curves of STS 430 stainless
steel obtained under (a) various temperatures at
0.5/sec strain rate and (b) various strain rates at
1000T
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Fig. 2 The microstructural evolution deformed at the several conditions. (a) as-received, (b) 10% deformed at 1000
and 0.5/sec, (c¢) 150% deformed at 1000C and 0.5/sec, (d) S00% deformed at 1000C and 0.5/sec, (¢) 500%
deformed at 900C and 5/sec, (f) 500% deformed at 1000C and Sisec, (g) 500% deformed at 1000T and
0.05/sec, and (h) 500% deformed at 1100TC and 0.05/sec
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Fig. 3 Flow stress curves obtained from multipass deformation (a) the effect of strain rate, (b) the effect of

temperature, and (c) the effect of interpass time
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