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Prediction on Flow Stress Curves and

Microstructures of 304 Stainless Steel

Sung-il Kim+, Beum-Ho Joe and Yeon-Chul Yoo
School of Materials Science and Engineering, Inha University, Inchon 402-751

ABSTRACT

The high temperature deformation behavior of 304 stainless steel was characterized
by the hot torsion test. Continuous deformation was carried out at the temperature
ranges 900~1100C and the strain rate ranges 5x10?~5/sec. The formulation of the
flow stress curves was developed as subtraction form which was based on dynamic
softening mechanisms. The volume fraction of dynamic recrystallization and the mean
grain size could be expressed as a function of deformation variables, temperature (T,

strain (&), strain rate ( &). The calculated values of flow stress and mean grain size
could be well matched with experimental values.
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Table. 1. Experimental values acquired from flow curves analysis of 304 stainless steel.

T(C)

& (/sec) op{MPa) | ¢ (MPa)

006 | 1100 - 665 | 59 |

05 10 | w8

5 10 145 14
005 = 1000 105 915
05 1000 133 100

5 1000 192 130

0.05 900 170 45

05 900 215 156 |
5 90 262 180

€p

0.42
0.6

0.89
0.54
0.63
0.92
0.67
0.69
0.96
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Fig. 1. Relationships with dimensionless parameter, Z/A and (a) peak stress (op), (b) steady state
stress (6 ss)
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Fig. 2. Relationships with dimensionless parameter, Z/A and (a) C, (b) work hardening rate (m)
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Fig. 3. Comparison of calculated and experimental flow stress at the various deformation conditions.
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Fig. 4. Relationships with dimensionless parameter, Z/A and (a) critical strain (e.), (b) strain for
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Fig. 5. Plot of work hardening rate - effective Fig. 6. Fractional softening curve of DRX and
strain for determining strain for maximum mean grain size at the condition of 1000T,
softening rate (e *). 0.5/sec.

Fig. 7. The evolution of microstructure at the deformation condition of 1000C, 0.5/sec. (a) as
received (b) 6= 05 (c) e=1{d) e= 2.
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