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Superplastic Characterization of Duplex Stainless Steel for Aerospace Application
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Table 1. Curve fitting results of experimental data obtained from

the free bulging test
Experiment condition a b c
3.5MPa -2.33055 3.23543 0.28634
5.5MPa 3.43042 1.39388 0.42766
Reference y=q+bx*
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Fig 1. Plot of stress vs. strain rate
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Table 2. Determined strain rate sensitivity and strength coefficient

Experiment
condition m logK[MPa] KI[MPa]
3.5MPa 0.53554 3.3814 2406.58
5.5MPa 0.55901 3.4204 2632.87
Arithmetic mean 0.54728 - 2519.73
Reference Eq. o=K ¢
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Table 3. Simulation cases

p[MPa]] m K[MPa] Remark
Case 1 0.53554 | 2406.58 |Value of 3.5MPa experiment
Case 2 3.5 |0.55901| 2632.87 |Value of 5.5MPa experiment
Case 3 0.54728 | 2519.73 Arithmetic mean
Case 4 0.53554 | 2406.58 |Value of 3.5MPa experiment
Case5 | 55 |0.55901| 2632.87 |Value of 5.5MPa experiment
Case 6 0.54728 | 2519.73 Arithmetic mean
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Fig 2. Comparison of dome height between experiment
calculation results ; p=3.5MPa
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Fig 3. Equivalent stress d?stribution according to the analysis
cases for the experiment with 3.5MPa
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Fig 4. Comparison of dome height between experiment
calculation results ; p=5.5MPa
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Fig 5. Equivalent stress distribution according to the
analysis cases for the experiment with 5.5MPa
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