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A Statistical Properties of Tensile Behaviors of STS304 Stainless Steel
at Elevated Temperature and the Acoustic Emission
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*Graduate School, Department of Mechanical Engineering, Pukyong National University, Busan 608-739, Korea
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KEY WORDS: Statistical Properties 57413 43, Tensile Strength ¢147}%, Acoustic Emission £3%*%, Elevated Temperature 112,
STS304 Stainless Steel StS304 AEj¢1z]A 7}, Weibull Distribution $}o)8 B3, Scatter V5

ABSTRACT: The tensile tests to identify the statistical tensile properties and the acoustic emission characteristics were conducted for
STS304 stainless steel at 600C, 700 C. From tensile tests performed by constant cross head speed controls with Imm/min. rates at each
elevated temperature, the scatters were observed in tensile strength, reduction of area, elongation and the acoustic emission parameters.
The effect of temperature on the scatter of tensile behavior was larger at 700C. The distributions of tensile properties was well

followed in 3-parameter Weibull. The AE counts and energy of the 700 T specimens were smaller than the 600 T.
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Table 1 The chemical composition of STS304 stainless steel
(wt. %)

Cc Si |Mn| P S Ni { C (Mo Cu| N

0.020( 040 | 1.83 [0.029]0.009| 8.13 | 18.22] 0.24 | 2.06 | 0.012
Table 2 The mechanical properties
Tensile strength | Yield strength | Elongation(%) | Hardness(HB)
706 MPa 490 MPa 33.0 250
e 5.
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I { I i Iu °
o ~N T o
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Fig. 1 Shape and dimension of test specimen (unit: mm)

Fig. 2 Elevated temperature tensile test system
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Table 3 Parameters of tensile strength distribution

600°C 700°C
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408 296
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Fig. 7 Effect of the shape parameter on temperature
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Table 5 Parameters of area reduction distribution

600°C 700°C 600°C 700°C
12.13 0.99 117 1.93
21.8 29.9 38.6 30.0
36.3 238 36.3 26.5
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