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Creep-Rupture Properties of Cold-Worked Type 316LN Stainless Steel
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Abstract

High-temperature tensile strength and creep properties for cold-worked(CW) type 316LN stainless
steels were investigated with regard to reduction percentages of thicknesses ; 0%(solution annealing),
20%, 30%, 40%, and 50%, and then an optimum CW level was presented. A series of
creep-rupture test was conducted under 600°C and 280MPa using constant-load creep machines, and
fracture micrographs were observed. In the testing results, at the CW levels up to 30%, the
creep-rupture time increased gradually, but at the CW levels over 30% the creep-rupture time
decreased inversely. The longest rupture time was exhibited at the CW level of 30% reduction, and
also PH specimen of doped 0.018% phosphorus(P) showed superiority in creep-rupture time to PO
one of non-doped phosphorus. It was identified because PO specimen was higher in intergranular
fracture area and cavity density than PH one. To keep superior creep-rupture time at the 30%
reduction is considered because fine carbides precipitate during creep and dislocations are pinned by
them, so the high dislocations may be sustained for a long time at high temperature. However, it is
assumed that a higher CW level over 30% leads to excessive generation of deformation faults and

the quantity of precipitates on dislocations is relatively reduced.
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Table 1 Chemical compositions of type 316L(N) stainless steel(wt. %)

Elements . .
C Si Mn P S Cr Ni Mo N
Heats
PO 0.019 0.64 0.97 | 0.002 | 0.006 | 17.25 | 12.41 2.39 0.10
PH 0.019 0.63 0.97 | 0.018 | 0.004 | 1726 | 12.35 | 2.41 0.10
Table 2 Cold worked 316LN stainless steel
CW levels Cold worked levels
Heats 0(S.A)% 20% 30% 40% 50%
PO 3.0 mm 2.40 mm - 1.80 mm -
PH 3.0 mm 2.40 mm 2.10 mm 1.80 mm 1.50 mm
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Fig. 1 Tensile strength with temperatures and cold-worked

levels of type 316LN-PH specimens
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Fig. 4 SEM fractographs with temperatures of 20% CW-316LN-PH specimens
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Fig. 7 Precipitates with CW reduction under 280MPa/600°C of 316LN PH/P0 specimens
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Fig. 8 Typical creep cracks observed at 30% and 50% CW-316LN PH specimens



Fig. 10 Fracture surfaces of 20%(2.4t) CW-316LN-PH specimen
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