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The Effect of Long Term Thermal Aging on High Temperature
Mechanical Properties in STS316
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ABSTRACT

At elevated temperature, very complex precipitations occur in STS 316. To investigate the effect of the pre-
cipitation on mechanical properties in STS 316, tensile tests and fatigue crack growth tests were carried out at
650°C using artificially degraded materials. The material degradation was simulated by aging for up to 20000
hrs. at 750°C, which is equal to 179000hrs (about 20yrs) of service life at 650°C, after conducting solution
treatment for 20 min. at 1130°C. The result of the hardness test and the tensile test showed that both properties
are closely related to the mean free distance of carbides. Also, from the results of fracture tests at 650°C, 4K,
values were found to decrease as aging time and microstructure, as the volume fraction of ¢ phase increased.
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Table 1 Chemical composition of STS 316(wt.%)

clsi|M[P]|s[ni|c|Mo]re

0.046] 0.58 | 1.04 |0.020(0.005{10.55/16.59| 2.10 | rem

Table 2 Calculated equivalent aging time teq at 650°C and
actual aging time t at 750°C

t(h) 4000 6000 14000 20000

teg(h) | 36000 54000 125000 179000
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Fig. 1 Geometry of specimen(a: fatigue crack growth test
specimen, b: tensile test specimen)
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Table 3 Calculated values of carbide distribution

Carbi;ime(hr) 36000 | 54000 | 125000 | 179000
Ny(mm?) | 2.52E+8 | 243E+8 | 2.31E+8 | 1.58E+8
V(%) 701 | 867 | 1037 | 1131
Dlm) 081 | 088 | 095 LI
1/ A (um™) 1.29 1.38 1.50 1.32

Table 4 Calculated values of 0 phase distribution

o pha:i:ne(hr) 36000 | 54000 | 125000 | 179000

NV(mm?) | 1.19E+6 | 1.29E+6 | 8.56E+5 | 7.29E+5
VV(%) 2.02 2.75 3.39 4.09
‘DXym) 3.19 3.44 4.23 475
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Fig. 3 Hardness test results of each aged specimen(Rock-
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Table 5 C, m and AKy, values of aged specimens at 650°C,
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