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Probability Distribution Characteristics for Elevated Temperature
Mechanical Properties of Stainless Steels
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*School of Mechanical Engineering, Pukyong National University, Busan, Korea
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ABSTRACT: The characteristics of the probability distribution for mechanical properties, e.g. tensile strength, reduction of areas, and
elongation, for STS304 stainless steel in elevated temperature are investigated. Tensile test is performed by constant crosshead speed

controls with Immymin. The probability distribution function of wmeasured mechanical properties seems to follow a 3-parameter Weibull,
and shows a slight dependence on the temperature. When the temperature is raised, the shape parameter a is increased, but both the

scale parameter § and location parameter V atre decreased.
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Table 1 The chemical composition of ST5304 stainless steel

{wt.%)

C ] Si [ Mn]| P T S Ni | & Mol Cul| N
0.020| 040 | 1.83 {0.0290.009| 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 18.0 250
g A% &

=

I

s

QBt0.0S
B3 301

M12xP1.25
e

Detail of A

Fig. 1 Shape and dimension of test specimen (unit: mm)

Fig. 2 Elevated temperature tensile test system
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‘Table 3 Mean, Standard Deviation and Coefficient of Variance

for 600°C. (NRIIM Data) [COV=Std. Deviation/Mean]|

Tensil Reduction of

600C e Elongation(%) eduction o
strength(MPa) area(%)

Mean 42257(385.47) | 19.39(43.00) | 40.18(71.78)

Std. Deviation |  6.820(4.619) 0.746(0.408) | 0.746(1.187)

cov 0.016(0.012) 0.038(0.009) | 0.019(0.017)

"Table 4 Mean, Standard Deviation and Coefficient of Variance
for 700°C (NRIIM Data) [COV=S5td. Deviation/Mean]|

7000 Tensile i tion(%) Reduction of
, ongation(%
strength(MPa) & area(%)
Mean 303.62(265.64) | 2828(56.11) | 32.66(68.44)
Std. Deviation — 5.258(4457) | 1084(1925) | 1.640(2.512)
oV 0.017(0.017) 0.038(0.034) | 0.050(0.037)
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Table 5 Weibull parameters of tensile strength (NRIIM Data)

Parameter 600C 700°C
shape 0.8 (2.68) 1.16 (1.28)
scale 423 (392) 309 (267)
Jocation 396 (343) 280 (247)
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Table 6 Weibull parameters of elongation (NRIIM Data)

Parameter 600TC 700C
shape 452 (098) 115 (2.82)
scale 2052 (43.12) 2912 (58.24)

location 741 (41.71) 2350 (38.36)
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Fig. 11 Weibull plots of area reduction at 600°C and 700C

Table 7 Weibull parameters of reduction of area (NRIIM data)

Parameter 600C 700°C
shape 117 4.7) 0.63 (0.98)
scale 40.8 (73.13) 32.64 (70.0)

Jocation 36.14 (55.04) 2797 (58.54)
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