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Standard Error Analysis of Creep-Life Prediction Parameters
of Type 316LN Stainless Steels
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Abstract

A number of creep data were collected and filed for type 316LN stainless steels through literature survey and
experimental data produced in KAERI. Using these data, polynomial equations for predicting creep life were obtained
for Larson Miller (L-M), Qrr-Sherby-Dorn (O-S-D) and Manson-Haferd (M-H) parametric methods. In order to find out
the suitability for them, the relative standard error (RSE) and standard error of estimate (SEE) values were obtained by
statistical process of creep data. The O-S-D parameter showed better fitting to creep-rupture data than the L-M or the
M-H parameters, and the three parametric methods did not generate the large difference in the SEE and the RSE values.

=

—

1. M

it
2

DA =Y AAFEZ(LMR) 59 o
a1->( >550°%)°] 4 20~30
AP E =S AAE 7] gl
23102 T A}

Jgx AdsorHE I
g 7l

k>

=l

o & LN
>,
s o
=
o

o
;g o |y

P = o
o 2
N
=)
M
o

ofo L o

[kl 2
o
frt
o M
>
N,
o
© fl
my)
4
o,
tio

“
v

o
H
Gl

f
i)
S O{N‘ﬁrlo
M DB M1 O M (U opet ™ rfo ox

EEER-SE

o e mh Mo KON U o
T

;
ol
o
N
%

Fo
% o
b g
Ry o

0
L
0o

>,
N
)
N
3
filo
e

|

2 X

[0}
i

ol
—

FHAAGATL AR B 2R
E-mail : wgkim@kaeri.re.kr
TEL : (042)868-2493 FAX : (042) 868-8549

St 743t

EEOEEEE S

**%

19

wpebA @Az TP HlolHE o]&dte] %
AlZEe] AR E s d587] A% v ¢
o= stetuetso] JEHAY o5 FTAAAM F=
ALEEE EA S Ao ZE Larson Miller (L-M),
Orr-Sherby-Dorn  (O-S-D), Manson-Haferd (M-H),
Manson-Succop (M-S), Goldholff-Sherby (G-S) I}-2}]
EfY So] 9on, 52 BF A2k ¥
E} (time-temperature parameter, TTP)H o2 =2 &}

A 60 = 923 WMol A7 L2 2 S
A WS Shte] Hom Fo BgHel Eng
JERRES 3 Aolth A7} £E WMEE Fol
shtel shebdetz WA o debEE
Aol pA FHOE Ve Qele] LA
28 @ ¢W YT FUALE A5T & 9
9. 2y olE 7 sdelS BEEe 1 4Ey
29 . wHe 23 QoA AgEAY, A=
= gEade] AIAN P wowA] FA7
ASHAER T AL ST 9l el
Q7] Wel walzke] FES E7lolA ] B
3} ol gate] FAIzte] SR dFHE ofn o34
% ek Rtk webd S16LN el g 7t
shepulel ge] A Bae AT 29 A% 2



2004

A s B a7t 9
2 ATl aHSARe] dd FERARR
AHE-5 = 316LN  Z=H|Qlg]2=7Fe] tsle] 500°C~

800°C ©f Zel= wgk A4RE 4y ¥ FHoZR
H o pHeke dEd 2ol pyds 2w
L-M, 0-5D, M-H shebretao] 4 &-ate] 59 of
=48 A4a9r. Lela dojxl o2

B oS Ak P 57
Sek Alzke] elE gl

=5
N
to
;>i_il
wn

&
o
QD

S

error of estimate, SEE)E 3to] 2t o5 I
Wese] A3 AR va BAsgT
2. EEQA M Hx}

21 Yo 5 mi2tH Ef

Az S e YoRE frow
L-M, 0-S-D, M-H, M-S, G-S 5°] F= AR&¥ =],
o5 EF ARk sebdElTTP) el o]
71zt g8 Ack TTPHE SHE P (¢, T)
2 AHgste] 2= T 9 AfolE wAFste] sttt
o] e I f (o) 4 () Zol ¥
2 7Hg sell whEe] 21 Aol

AR

-

o

P
T

P(t.T) =f(o) (©)

BoAgo st 3 T(EE UT) o Ad4392
FH A dA7 & HAqd L-M, 0-S-D, M-H ¢
3 7HA WS AREERITh A4S E e x|
oo thste] g FekAIZEQ log t, & y Fol
CE T = x %o =1 HolgE ®S u 0-S-D
ojyf L-M dEdlEl M log t, (Y F) I 2%
UT (x 5) #AA AdB3A7F d= Aolw, M-H
gebwel He log t, 3 T Alole] #AA 2 A%
AZF 94 ZA$ola, 0-S-D et W log t,-
Ut o AA 71717 S8l BAgle] dAgshH,
L-M e S log t-UT & AA 718717} &
Hol| webx wstale A g-olth

L-M, O-S-D, M-H s}e}dE} 2=
B H @=

&40
247t wdo] 9.9

L-M: P(t,, T)=(logt, + C)T
_Q
2.3RT
logt,—logt,
T-T,

)

0-S-D: P(t,,T)=logt, — (3)

M-H: P(t,,T)= (4)

20

7|14 C,Q t, @ T, & Fetdg AFEA 9
o Fgrolar, R & 71A4Erolth M-H el Efol
A= 2719 <l Aes xFata glvk

sepuete] y Zol W$ate $EHo xF Fg5E
Ao b 2e s ALgE

f (o) =b, +b, log(c) +b, (logs)?
+----b, (logo)"

o714, b, & k Aol w3k 3] 7 A (regression
coefficient) s WER™ k 25 dubgo= 5 %
o]3}7} o] &},

22 J2|= HiolEel XMz| X}
TTP W2 A= g A7 Ay HolHE ARE
sto] ohedt 22 Axakel] webA zb ghebeer A
T gt 3 g, P ogs Ateta ejar dlol
st 7P 2 dAEkE A §H
ZER i

(i) FEAIZ log t, I AYE 2%, T o] 3
2 olgdtel 41 4 (2, 3) % (@] 7 FHehvie
Aol Ab8E C Q ta B T, 9 Ao AFUES
i

(i) A4= & # Fez ghd AaEl 7
22 8 abd AR HolEE 4 (2, B) B (4
A stel sebelel B P gks AlReeh

(iii) Are shebeler gk 2 A 2
&= &9 HolHE o]&3dte] o (x F)-Ply F)&
= deoleE ¥ vk dolEet b # fitting
sl 93 f (o) o 31912 Feluo] A4 gt

olFo] Axtel we} HAAEE T o oo I
2tk f(o) 9 3IAXL o-P A
Z Adsd = 9k deold =
2 (5)9F Zol RI=Al vk

Z
2Ho =

r

3.1 F2|= Tk oiolg
316LN 7ol W3t zg]= dolE+= dA7A &
dolA HiH Aszdo]l Ags] x7E A=A
o] delHEv 3 A9ste] T A gl

o] -
e =



2004

10° ——rrrm

No. of data points : 345

=
(=}
™

Stress (MPa)

JPN-316FR
o 500°C
O 550°C

600°C

JIPN(NIMS)
B 500°C
@ 550°C

A 650°C
& 700°C
< 750°C

800°C

°C
oc KOR3IGNG
® 550°C
600°C

600°C
4 650°C
& 700°C Czecho
< 750°C A 650°C A 650°C

N
10° 10°

10

10° 10 10*

Time to rupture (hr)

Fig. 1 Stress vs. time to rupture of type 316LN
stainless steels
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Table 1 Constant, regression coefficient and RSE values with each parameter of 316LN stainless steels

Regression coefficients
Parameters Constants RSE
b, b, b, bs b,
LM C (= 23.03) 26988.6 5400.5 -3016.3 0.01316
0-s-D? Q/2.3R(=25530) -13.66 1.72 -11.41 7.03 -1.45 0.01283
3 T.(=679.5) i i )
M-H t,(=12.0475E9) 1.29 2.79 2.26 0.80 0.10 0.05254

9 Y(Pyw) = (log t,

-log ta)/ (T-To),

3 Y(P.w) =T(log t, +C), Y = by+b;X+b,X? , , ,
Y(PO_S_D)ZIOg t - Q/23RT, Y= b0+b1X+b2X +b3X +b4X
Y = by+b;X+b,X? +byX3 +b,X*
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Table 2 Comparison of SEE values in each parameter

Temp.( °C) SEE values for log t;

L-M 0-S-D M-H
500 0.4412 0.5532 0.6843
550 0.3823 0.3795 0.4066
600 0.3443 0.3280 0.3340
650 0.3649 0.3629 0.3640
700 0.2212 0.1251 0.0636
750 0.1510 0.1890 0.2082
800 0.3638 - -
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