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Creep Life Prediction of Type 316LN Steel Using Minimum Commitment Method

W. G. Kim (KAERYI), S. N. Yoon (SSU), W.S. Ryu (KAERI), W. Yi (SSU)

ABSTRACT

A minimum commitment method (MCM) was applied to predict the creep rupture life of type 316LN SS. For this
purpose, a number of the creep rupture data for the type 316LN SS were collected through literature survey and experimental
data of KAERI, Using the short-term creep rupture data under 2000 hr , the long-term creep rupture life above 10° hour was
predicted by means of the MCM. An optimum value of A, P and G function, used in the MCM equation, was determined
respectively, and the creep rupture life with the A values in different temperatures was compared with the experimental data

and the predicted curves.
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Fig. 1 Creep rupture data collected for type 316LN SS

10 ————————1——1——1——T——T——

logt,

log t,
Fig. 2 Plot to determine A from focal point of such lines
along the 45° line

ﬁ

i

: &“ﬁﬁﬁ

rlo
-
«

2 8 &

% (R %S BT
45 49 @

N
o
>
1m
E
a
ol
rir
o
e
o
O

ig. 104 13
Fhol #rh A Eﬂolﬁ ak

BN

fo it Y -



-
kv
o

-1 =
d= & Wtgdst=AE JedE A4 2
2 7| 5= (coefficient of determination, RS T8} 4=
o 5E sl

%
w

A

¢

o m |r

LJ )

©17]M, Ry, Rpi= A& eolal v el o)ste]
AR (4)A = @)l vt

1 1
log (t) + A[Rl(Tl ~T,.)+ Rz[f—T—

m

ﬂ log (t) + R,(T, - T, ) ®)

=

° AM t I t, Z Aelslo]
2] (5)°l )k G(log

)9l @ Zong

N

ich

=

S

ol

o

B

o

log (H)+A{R1(T1 —Tm)+Rz[—— -

Hlog(q)+a(Tl—Tm)+Rz(l—lj

—Iog<tz)+/{&(n —Tm)+R2(1—1]}Iog(t2)+a(Tl—Tm)+Rz[Tl—le

(6)

°of e A (6)= R ¥ R, ol weh Aelstw
A 03 2ol A

(logt, —logt) _N ¢ (R )
M M

M=A[T, T, )log(t) +(T, T, Jlogt,)|+(T,-T,)  (®)

1 1 1 1 1 1
N= Aﬁn‘mj"’g‘““(n‘mﬂ""’“z){n‘u]
9

AN T, & Aex (273+°C)Z e gholH,
A8 dolHe FLEE Y Aoz B o
Toll A& 550~800°C o] A dlo]Ee tisle] 650
°C & Fatdth

Fig. 3 & & (& 2#=Z& Jero] fitting 3+
AR2A RH R E TF 5 STk A (1) 1 A4
oA Ry 2 ddgke] HaL, R, & A 71E&7] #

o] ®©t} dojxl 1 xpA o7 BE R, = -56715, R; =
0.0352 7} ® T} Fig. 4 += 2] (4)o14 A=-0.03¥ %%
BojH Ry, Ry 7S o] 838to] x| W& P 34
o] Wizl A7E gindoz ekl Holth G 4
$e A FezRy FEAH, £ AFoAE 2000
Az olule] AE dHolHE AMEsl o 7kA A
3 P g 7S Aol AtEiTh

Fig. 55 A = -003¥ ZolAe g9 G T
ool BAE YxHoer eyl Ayzs AF b
olE|E 7FF & dXatE AL 3 2 a9
g FAMo] dojAt) Fig. 6 A = -0.15~0.15 7}
A WA 7IAA ARASe ®g #AAE e
Aoz A = -0.05~-0.02 HHNA AAAFT Fkol
Eu. 2AGAST el =85 AL AR
Z JeEiditE ouE Fug B A E A
-0.02~ -0.07 W]l st} 7t el mE A
g2 dSgy AEgS v sk

Ll

5.E-02

5.E-02 [

4.E-02

4.E-02 |

3.E-02 |

3.E-02 |

2.E-02

(logti—logtz) /M

y =-56715x - 0.0352
202 R®=0.9374

1.E-02

5.E-08 |

0.E+00
—2.E-06 —2.E-06 -1.E-06 -5.E-07
N/M

Fig. 3 Determination of R; and R,

P function

£ 800 850 90 950 1000 1050 1100

Temperature, T (K)

Fig. 4 Determination of temperature function P

34A %M mE 2x4H £ o=

550 °C, 600 °C, 650°C, 700 °C, 750 °C, 800°C ¢] 7+
S digte] A gol mE AL FHEE 55
gom 1 Ass 29 dolest st 44



3.0 T T T T

Three order polynomial fitting
for experimental data under 2000hr E

log stress (MPa)
N N
o N
T T

=
©

| Y=2.47511-0.05586 X-8.53476E-4 X%-0.00212 X* ©

1 1 1 1 1
-2 0 2 4 6

G
Fig. 5 Polynomial equation obtained from the besting
fitting of stress and G function in A=-0.03

=
o

0.984
‘@«
g 098 0 000 0 o 4 o
< o
€0.976
g o N
el
50,972
% 0.968
o
(&)
O
0.964 ‘ ‘ ‘ ‘ ‘
-0.15  -0.1  -0.05 0 005 0.1 015 0.2
A
Fig. 6 Coefficient of determination with A value
T T T T
T
o
=
?
g - - - A=-0.02 S
o | A=-0.03 \‘\0
8,0l |---A=-0.04 “x
e A=-0.05
------ A=-0.07
o experiment at 600°C
1 1 1 1
1 2 3 4 5 6

log time (hr)

Fig. 7 Prediction curves with A values at 600°C

-0.02~-0.05 A}o]2] kol
S HolA FUARE 750°C
T S dge 2ol &
BT} Fig. 72 600°C ol A A #ke] W3} wE
P& A7E dzHoz vepd 3oZ A gl
weld 2 zel7k gled & 4 U B A

¢

o)

rir

298

HaTEyol o Aex 9 PJrF dakE
%3519 o1, Type 316LN 7ol 2]-&35}o
e o S3lQlth. A& ol
A k2 -0.05 duf vl AHIe 5
% vrebsETE 2000 A17F ©]&He]
ZFA A 10° AIRE o] Ak

>
"

tlo 2 o
oo
(LUNEN)

=

u [‘;Vl ol
e
oﬂﬁ_o‘lloi
F1oob mo T rr 4 &N

ic

(NCEN
w

o, M

54 97t g

A7k @ QAR

=i}
=

w7
=
o

1. Kim, W. G, Kim, S. H., and Ryu, W. S., “Evaluation
of Monkman-Grant Parameters for Type 316LN and
Modified 9Cr-Mo Stainless Steels,” KSME Int. J.,
\ol.16, No. 11, pp. 420~1427, 2002.

2. Le May, I., “Developments in Parametric Methods for
Handling Creep and Creep-Rupture Data,” Trans. of
the ASME, Vol. 101, pp. 326~330, 1979.

3. Manson, S.S., and Ensign, C.R., “Interpolation and
Extrapolation of Creep Rupture Data by the Minimum
Commitment Method,” Characterization of Materials
for Service at Elevated Temperatures MPC-7 ASME
New York, pp 299~ 398, 1978.

4. Manson, S.S., and Ensign, C.R., “Specialized Model
for Analysis of Creep Rupture Data by the Minimum
Commitment Method, Station-Function Approach,”
NASA TM X-52999, pp. 1~14, 1971.

5. Kim, W. G, Yoon, S. N., and Ryu, W. S., “Application
and Standard Error Analysis of the Parametric
Methods for Predicting the Creep Life of Type 316LN
SS,” Key Engineering Materials Vol. 297~300, pp.
2272-2277, 2005.



	Text86: 295
	Text87: 296
	Text88: 297
	Text89: 298


