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Effect of Cold Works on Creep—Rupture Life
of Type 316LN Stainless Steel
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Abstract

Effect of cold works on creep-rupture life of the cold-worked type 316LN
stainless steels, which are fabricated with the various reductions ; 0%(solution
annealing), 20%, 30%, 40%, and 50%, was investigated. The creep-rupture time
increased gradually up to 302 reduction, but it decreased inversely over 30%
reduction. The longest rupture time exhibited at cold-worked reduction of 30%. The
reason for this is that fine carbide precipitates are uniformly generated in grain
boundary and the dislocations are pinned in the precipitates and the dislocations are
sustained for a long time at high temperature. However, it is assumed that the
higher cold-work reductions over 30% lead to excessive generation of deformation
faults. The SEM fractrographs of the cold-worked specimens showed dense fracture
micrographs, and they did not show intergranular structures in creep fracture mode.
From this result, it is believed that the cold-worked specimens were superior in

creep-rupture time to solution annealed ones.



HAFEZ(LMRY 1E&EFAZ(FBR) & 928 T iol AHEH
il

go dd n gy dAZELS U
Zolm of7]o] AMEEH = AFE EI E=S

o
[e) =
Webd 94 Bk neEE AP AAME 4G neEHL e AT A

=)
>
ob
of O
I
omi‘N
o %
S
4]
o 1y 2
o
Y
oo
_>L-{o
S
T o

ol
[y
g
[>
e
o,
w
=
@,
=
©
2
O~
o
o
o
¥
o

(cold work, CW)¥ 31
of N&EFA RS dAg T uct 7 FE5F ATEY =
Ha kY HZele 71E9
Ao A A "ItE AES =
2 3} 316LN Z=H|lg]2=7ko] 7
al : | 72 A = FRAEE FETI UL
o] 316 2EHAY S 124 EE st 2dy Ao EATE Qo] ol &

| Ast7] 98] 4ELE PNC (Power reactor and Nuclear fuel development Corporation)

J
fJ
& o
S H
oo -y
LB
e f
N ﬂﬁ o rlo
- 4o
ol -
5
- é —
ue Y
>
oo M
[N

o,
Ir
jin)
I
=
(o]
N
re
o
oty
rio

2 FAoR Be AUt o]Fojx PNC-15203 PNC-FMS #o 7]F¢] SUS 316 74
24 dojd A2 7Ze et th"Y 18 3 Fujiwara, Uchida 52 316 28 <lg
23S aEFARY dds IEFA AGstux Wit bEse a¥, vEHdAs 9,
A ZAA 9] Hol= A (void swelling) F¥F &S Afste] 127t E 2 A
Aol £ Wik 7tEE M 316 AR IEAS ARt 28y 1 FERAE
2 FEUY s A4V "7E 316LN A olg a7t WYiirky aatel] tistel s il
BE= EAo] o1z gyyoe] 9A ow A x dolg LI uj$ REE AFEo] gl
+ AA ot

oo A= 316LN 288 27FS 0%-50%7H4 ©@AE Wik 7taE ARS A%
shal, 1 1 R AEZ FAFAF S Fdste] A EZ o v A= Yirtee] 9

™
[e]

& AT B W FEAY 29 Sgel mAE JFE BHGuA AL A
2 o}

MeEE 2 gd nA x2S AFste] =519

2.1 A FH]

Algel AH&% 316L(N) %9 3tetxA4 2 Table 13 2t = &3 A &
< 010% = sttt ayZ Ade
= B 71 2417 74 & E7F 4o FAE 3mm 2 &2 S o] A S 1100°Cel
A 1A ok d E917]d 4 843t A gl (solution annealing, S.A)3Fe] 45T
Y1b 7hE&2 Table 29F o] 0%(3.0t), 20%(2.4t), 30%(2.1t), 40%(1.8t), 50%(1.5t) 5%F

iy
=3
o

o =

AFFEg&sE Az 30kg YHS 1270°Co] &



Az FerkEstel rawgol AR Rolwgol HES s W AL AUL Az
sk o714 0% o & AW A% JeFe YhEHA @e e e

Table 1 Chemical compositions of type 316L(N) stainless steel(wt. %)

S.P. C Si Mn P S Cr Ni Mo N
316N 0.019 0.63 0.97 0.018 0004 1726 1235 2.41 0.10

Table 2 Cold worked reduction of type 316LN stainless steel

Cold worked reductions
0%(S.A) 20% 30% 409% 50%

3.0 mm 2.40 mm 2.10 mm 1.80 mm 1.50 mm
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Fig. 1 Tensile strength with cold work reductions of type 316LN SS
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Fig. 2 Elongation with cold work reductions of type 316LN SS
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Fig. 5 SEM fractographs with cold-work levels of type 316LN SS
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Fig. 6 Creep cavity observed with cold-work levels of type 316LN SS
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Fig. 8 TEM photos observed with cold-work levels of type 316LN SS
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