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A study on Weibull Probability Statistics Characteristics
for Vickers Hardness of Degraded Stainless Steel
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Abstract: Vickers hardness is an important material in the design and reliability is required. Therefore,
these values are very important as the basic data for design, manufacture and development, and the
identification of quantitative probability distribution characteristics such as mean and dispersion is a very
important parameter in design. In this study, Vickers hardness was measured after artificially heat-treated
in the temperature range 753K, where chrome depletion near the grain boundary occurred for three kinds
of stainless steels, and the Vickers hardness were evaluated. From the results, Vickers hardness increased
with increasing heat treatment temperature. In Weibull distribution for Vickers hardness, the dispersion of
STS310S at 813K and 873K was small, and the dispersion of STS316L at 753K, 933K and 993K was
small. Also, STS347H exhibited the lowest dispersion at 753K in three kinds of stainless steels. The scale

parameter increased with increasing heat treatment temperature in three kinds of stainless steels.
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Table 1 Chemical compositions of three kinds of

stainless steels(wt. %)

STS310S STS316L | STS347H

C 0.05 0.021 0.041
Si 0.58 0.38 0.47
Mn 0.87 0.83 1.88
P 0.017 0.021 0.034
S 0.001 0.001 0.0003
Cr 254 16.78 17.12
Ni 19.2 10.02 9.29
Mo - 2.04 -

N - 0.05 -
Nb - - 0.47

Table 2 Mechanical properties of three kinds of

stainless steels

STS310S | STS316L | STS347H
Ultimate
strength 584 607 625
oy (MPa)
Yield strength
304 314 293
002 (MPa)
Elongation
e (%) 49.5 55.0 56.0
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Table 3 The estimated Weibull parameter for
STS310S specimen
arameter
@ ® © @ ®©

Specime

As-received | 30.6 152.3 | 149.6 5.57 0.037
753K 49.6 159.6 | 1579 3.62 0.023
813K 60.6 165.8 | 164.2 3.50 | 0.021
873K 6530 | 1764 | 1749 329 | 0.019
933K 331 186.0 | 183.2 590 | 0.032
993K 422 189.1 | 187.0 | 4.04 | 0.022

Note: @ shape parameter, (® scale parameter, ©
mean, @ standard deviation(STD), ® coefficient of
variation (COV)

Table 4 The estimated Weibull parameter for
STS316L specimen
arameter
@ ® © @ ©
Specime
As-received | 58.0 1542 | 152.6 | 324 | 0.021
753K 729 1657 | 1645 2.85 0.017
813K 509 | 1656 | 1639 | 390 | 0.024
873K 259 | 1645 | 1612 | 7.52 | 0.047
933K 61.6 | 1733 | 171.8 | 327 | 0.019
993K 746 | 1758 | 1746 | 2.86 | 0.016

Note: @ shape parameter, (® scale parameter, ©
mean, @ standard deviation(STD), ® coefficient of
variation (COV)

Table 5 The estimated Weibull
STS347H specimen

parameter  for

arameter
@ ® © @ ©
Specime
As-received | 69.3 | 1652 | 1639 | 278 | 0.017
753K 984 | 1709 | 1700 | 2.04 | 0.012
813K 629 | 168.0 | 166.7 | 323 | 0.019
873K 448 | 1718 | 169.8 | 478 | 0.028
933K 347 | 181.8 | 179.1 | 658 | 0.037
993K 308 | 189.5 | 1864 | 744 | 0.040

Note: @ shape parameter, ® scale parameter, ©
mean, @ standard deviation(STD), (® coefficient of
variation (COV)
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