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Estimation of Remaining Creep Life by Use of Tangential Strain
on Outside Diameter of Boiler Tubes (2.25Cr-1Mo Steel)

Kohichi ASAXAWA, Akira OHTOMO, and Yoshinori SAIGA

Synopsis:

A remaining life estimation method for in-service boiler tubes (2.25Cr-1Mo steel) has been studied

in terms of cumulative creep strains.

With the life fraction rule presentation, values between 0.98 and

1.90 have been obtained by a number of creep rupture tests under variable temperature conditions.
The materials pre-crept to a same strain level at various strain rates between 0.002 and 2%/h show-
ed the remaining life within a range of +0.2 of the value of the life fraction presentation. For a
relatively conservative estimate, correlations between tangential strains on the outside diameter of tube
and remaining life have been established for a number of stress levels corresponding to hoop stresses.
The present method enables to determine the remaining life nondestructively without operational

histories.

1.

BREIEF O K NFEE A1 5 BBET S} LT, Fh
D27 Y~ Tdy BEEFS) OMERPEfE LT #go
e, 7)) - FHEEREOE, 7V~ FOFROLL
YHRALEHED, LELEREIRS. 7)) —F0F
& UMEERFTHOTA, LT, IMROTFAREHET)
LB, =B BN, S R EN TR
HBHZE, A—HBMORELLLDOBY, EEF—x 0%
RDBEBMBE CTh5 o &, R i B 2R
B EOFENRDD EBbRS. LiL, IMROTR
X DRBHEERLREFERE~OBBLER LTk
L7cERSUIE E A ERY By, ARETILL, £ 600°C %
TOREHEACERINS 2.25Cr-1Mo  $%12D\ T
7Y — TRBHEE~DIMEOTLOBREM L 7V — T4
WICE LET 7 U — 7D BILE O 5B % WilhE IR
7Y - TR L SERN L ERYRE TS,

il

2. R B /&K

HAEDOILER S % Table 1 1R Lic. S5V &5
Belek Lo S hie JIS STBA 24 T, F0OHMR : 45
mm EX :95mm ThHBH, oLy Fig. 1 iR
U7ciABR A& B L, 600~750°C, 4~12kg/mm? 04
HTFTr ) —7TRBE2Tok. 7Y —70FRTF—
fi] (EfE: 6mm, K& :30mm) OFULER S A
PRAVCTHELTRD . ks, 79— iR oFE s
) = 7RI BT 2 RBIE L, T OB ToOWTEET
BT, MEERFRELCEADIET TR L.

Table 1. Chemical compositions of 2.25Cr-1Mo
steel tube (9%).

C |Si |Mn]P |S |Cr{Mo|Ni|CulAp|N
0093|030{043{0.017|0.013| 2.18]0.26|0CS [0.011{0.011{0.007

Ltd., 3-1-15 Toyosu Koto-ku 135)
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Fig. 1. Sampling and dimensions of creep
specimen.
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Fig. 3. Summary of creep rupture test results.
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Fig. 2. Effect of reheat treatment on creep strength at 600°C under 10 kg/mm?2.
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Table 2. Creep life under varied®¥conditionsfevaluation of the life fraction rule.

Step I Step II 'i
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