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Creep-Life Prediction and Standard Error Analysis of Type 316LN
Stainless Steel by Time-Temperature Parametric Methods

Woo Gon Kim, Song Nam Yoon, Woo Seog Ryu and Won Yi
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Abstract

A number of creep rupture data for type 316LN stainless steels were collected through literature survey or
experimental data produced in KAERI. Using these data, polynomial equations for predicting creep life were obtained
by Larson-Miller (L-M), Orr-Sherby-Dorn (O-S-D) and Manson-Haferd (M-H) parameters using time-temperature
parametric (TTP) methods. Standard error of estimate (SEE) values for the each parameter was obtained with different
temperatures through the statistical process of the creep data. The results of L-M, O-S-D and M-H methods showed
good creep-life prediction, but M-H method showed better agreement than L-M and O-S-D methods. Especially, it was
found that SEE values of M-H method at 700 °C were lower than that of L-M and O-S-D methods.
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Fig. 2 Stress vs. time to rupture of type 316LN
stainless steel
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Table 1 Constant, regression coefficient and RSE values for each parameter of type 316LN stainless steel

Regression coefficients
Parameters Constants RSE
b, b, b, bs b,
LMY C(=23.03) 26988.6  5400.5 -3016.3 0.01316
0-s-D2 Q/2.3R(=25530) -13.66 1.72 -11.41 7.03  -1.45 0.01283
3y T.(=679.5) _ . _
M-H t(=12.0475E9) 1.29 2.79 2.26 0.80 0.10 0.05254
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3 Y(Pyy) = (log tlog L)/ (TT,), Y = botbX+b,X2 +bC +b,X*

-1.6x10' T | l v

No, of data polms 345 | | | I :

{ Y =-13.66114+1.72121 X-11.41523 X*+7.03121 X*-1.45481 X*
i ; I

-2.0x10' [+ ) i ;

2400 [
550°C
600°C 1
650°C
700°C
750°C
soo'c | |

|
sooc | ) !
L

0-S-D Parameter

-2.8x10" |-

T
vaoQapOD

-3.2x10' L i

Stress (MPa)

Fig. 6 O-S-D parameter equation for life prediction
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