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Several methods have been developed to predict on the remaining life of the old power plants.

However, Larson-Miller parameter, one of existing creep life prediction methods, has not reflect-

ed the effect of material degradatioin and grain size. So this study has been carried out to research

the effects of material degradation and austenite grain coarsening on the life prediction of

3.5Ni-Cr-Mo-V steel. An experimental result shows that carbide coarsening has no significant

effects on the creep rupture life and the Larson-Miller parameter, but grain coarsening has an

important influence on the creep ruptrure life and the Larson-Miller parameter. Therefore

Larson-Miller constant, K should be determined to consider on the chemical composition and the

grain size of materials.

i 2
L. = o iAol g PG soidlEHe A Fod
ohoomebd neAdulel el &g e Fujslol
i Aule] Sedcigel BatodAlE H 4 me AT} o] Zojx: gLk, 0D
ATt el Fof AL gl Sl A dal Agsn e ofel FoelEUy Fol

H]%%}fﬁ °"%J Fabgtd Fol 3l = Larson-Miller parameter#®olv} Monkman-
3 1 4415, °]%  Grant®,® Minimum-Commitment method " 5z}

=

O

Z ko
‘H*d 7 FE dE & e aiw4g o] gste] dul4
= El

ol gleth

e, Fosa(F)

i
r)J
4
XN
)
a3
e
2
4
23
]

e dFa @

5% F& A}&5E= Larson-Miller parameter

e e Agel siAES WA 39 4



Az 549 lolHE ARG Yoz 19Y 4 3
+ F43% wHol ook, =z Y& Larson-Miller
1 7iz:7\—% oé

parameter= 249 el L3 A=
3 |

71 918 Abg3te g4ola Ze:
e deojee @2 AHAZL o]
ol 7] wiFoll AgAIZEE Al zbolh ut
R dleolel g d#sle] Agshe dlE o
elch, 2]x Larson-Miller parametere] 212} ¢l
oJE| &S Myl HEZ Zo] Yo

Az sigrego] el xpolzt ik, olE Fo
47 $Ho| 37.20MPa, AALEs} 584Te) 2+
Cr-1Mo 7+o. 2 A zt5l #<d 7) 2} (superheater tube)
o od4ElE 2L ey HE 2o F
e 14deg 7H47 4 Qo] FoF4] o
ol wrh = m2Av] ade AHEFel AHHA
3} (material degradation) 7} ®FA sl=d] o] £ o]
Larson-Miller parameterel] o]uj gt <338 oz &
Ag oA wHaAsh ogoh, agiel 1A E 77
Tl Aol R
AE 29 2gHoqw el AEA| (updegraded)
o A (degraded) 2} o] AZ4-tdoll ol o] ub
Akt @ aofHo] glojxjar Qe vV
ubeba] wbd Adulo] Ala g =97t 100 MPa

s

ro\'

=
.

o A

=

fu
I

<t
M~
[svih
2

2 oo m e

A
T

©
ne
o X

ofo ™

17 o ol
tn

s
Ha
o

[e] [e]
e gEz ol

=

| T

Larson-Miller parameter--

Larson-

24524

Bl

Z3.9), ¥ Westinghouse,"” Hitachi % Toshiba
el ol Az Soll A ge] wHsR Yot st
gk o] f 7 oAl wiE AR g ol

ubzbA £ e FHE mgAdulof4 Wk
WA dshal Aol 2z glukgriat Fuied Eof ol
e e Aot Aok A A HAsHA @

dge ad wshed 4% 2 2o 7]

A
Zo) M4 SoE FEsim gbdl 7% Aol
e BaANE AL oln Hd e,
shshgel zZoishsh Sodel olAE G T o
A7 ekn ook 2eiEz & AFeldE Hulze
& 3.5Ni-Cr-Mo-V 7% ol&dle] dxels 24

gt gl o) Fuo A YA
FRold F2 377} Yol Aoz U
LR L X

xol.
geba ol % WAe] Lz st

21 X2 Y AJHEEY]
2 oo AFR3E 3.5Ni-Cr-Mo-V 7& &z o

14

Table 1 Chemical composition of the 3.5Ni-Cr-Mo-V steel(wt.%)

O

Ni Cr Mn Mo Si

S \" As Fe

o)

0.29 3.3 1.11 0.29 0.29 0.19

0.013 0.023 Balance

(a) 1 hour tempered at 650°C(Rc 35)

(b) 5 hour tempered at 690°C(Rc 25)

Fig. 1 TEM photos of the two kinds of specimens
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Table 2 Heat treatment to obtain five different prior austenite grain sizes in 3.5Ni-Cr-Mo-V steel
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Fig. 3 SEM micrograph of the rupture surface of a
. specimen
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