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Effect of Phosphorus on the Creep Properties
in AISI 316L(N) Stainless Steel
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Abstract

Creep properties on three heats(P0:0.002%,PL:0.009%,PH:0.018%) of 316L(N) stainless
steels have been investigated at 550°C and 600°C. With phosphorous(P) amounts, creep
rupture life increased without changing rupture clongation and creep rate decreased. Hot
tensile strength with P contents was a very slight difference. Crept fracture photographies
showed the typical wedge cracks observed in stainless steel, but it was difficult to find
some differences for PO, PL, PH specimens. Ordinary amount(0.02%) in P content in
stainless steel was not largely effected in forming both grain boundary precipitates and
creep cavities. Consequently, P content of 0.02% was improved in creep propertics.
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Minimum creep rate, sec’
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Fig.6 Time to rupture, tr on the minimum creep rate for 316L(N) steel.



(2) PH ' (b) PL

Fig.7 Optical micrographs showing creep cavities in crept (873K-260MPa-rupture)
PH, PL, PO specimens ; (a) Tr=270hr, (b)Tr=122.6hr,(c) Tr=89.4hr.(50x)

Fig. 8 SEM micrographs showing
precipitates in G.B for crept (873K-
260MPa) PH(a), PL(b), P0(c)
specimens ; (a)Tr=270hr,
(b)Tr=122.6hr, (c)Tr=89.4hr.
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