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Effect of Nitrogen on Creep Properties and Microstructure

in Tvpe 316LN Stainless Steels
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Abstract

The effects of nitrogen on the creep properties of type 316L stainless steels with
three different nitrogen contents from 004 to 01554 were investigated, Stainless steel
ingots were melted by VIM (Vacuum [Induction Melting) and hot-rolled to plate with
thickrness of 15mm, The plate was solution—treated for 1 hre at 1100°C and then
water—quetiched, Specitnens were talen parallel to the rolling direction of the plate,
The geometry of specimen was dmm diameter and 30mm gauge length Creep test
were carried out using constant—load single—lever machines at 550, 600 and 650 in

air, The time to rupture increased and the minimun creep rate decreaszed with the



addition of nitrogen, On the other hand the ruptwe elongation was not strongly
influenced by the nitrogen content at 500 and 800 but it was almost same o to
014N and decreased above 010%eN at 650°C, Fractwe swiace showed a mixed
tmode of intergranular and transgramular in all specimens, Cavity and carbides were
micleated at grain boundary and twin boundary, Their distribution and size Jdid not
changed greatly with the addition of nitrogen at a constant ruptire tirne (1,000 hes),
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Table 1, Cherical cormpositions of nitrogen alloved type 216L

stainless steels(wtSa)

Elermnt,

Z g1 | Mn F 3 Zr i Al | Cu N Lo
Spec [

HO4 0018 | 0657 | 095 (0006|0002 1778|1421 (0004 | 020 (0042 235

N10 0019|070 | 097 |0007 0002|1723 1245|0002 021 (010G | 2358

N15 Qo0 | 0E7Y | 09 0007|000 1788 | 1519|0003 021 (0151 241
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Fiz. 2 Minimun creep rate with applied stress at each nitrogen content,
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Fiz. 3 Huptwe elongation with nitrogen content at each ternperature,
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Fig 4 Carbide distribution of specirnens crept at 800°C, 210 MPa and 850%7, 1,000
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