1754 $% & S  H73E(1987)F 14 F

R GTHHHTUTEI BT

im X

[T O]

2.25Cr-1Mo SO b~

© 1987 1ISLJ

AWML L2 7 ) —F

UK TAHABEBRRT v v ViEDOEH

BIERY - IUA BT - JUIEBY? - KK B2

Application of the Electrical Potential Method to Measurement of
Tunnelled Creep Crack Growth of 2.25Cr-1Mo Steel

Akio Fua, Isamu YAMAYA, Masaki KITAGAWA and Akira OuTOMO

Synopsis:

The applicability of the electrical potential method to measuring tunnelled creep crack growth of

2.25Cr-1Mo steel at 540°C was investigated.

By dividing the changes in creep crack area with CT specimen thickness, through-the-thickness average
crack extensions were obtained. The predicted crack extensions from electrical potential were equivalent
to the three point averages of the measured crack extensions across the thickness on the fracture surfaces.

Crack growth rates of the tunnelled creep cracks were underestimated in comparison with the growth

rates on the CT specimens with side grooves.

It was found that adjusting by the maximum measured extension of the tunnelled creep crack improved the
relationship between the crack growth rate and C* integral.
Key words: low alloy steel; creep; crack growth; fracture mechanics; measurement; mechanical testing.
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Table 1. Chemical compositions and mechanical
properties of material used (2.25Cr-1Mo steel 400
mm¢ forged).

Chemical compositions (mass %)

Specification C Mn Si P S Ni Cr Mo
SA 336 F 22 0.14 0.53 0.10 0.004 0.003 0.16 2.45 1.03

Heat Treatment Tensile properties

1070°CX18h WQ
650°CX 8h AC
705°Cx25.5h FC

Y. S.=425 MPa
T. S.=560 MPa
El.=29%, R. A.=80%
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Fig. 1. CT specimen geometories for creep crack
growth testing.
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Fig. 2. Apparatus for creep crack growth testing.
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Fig. 3. Relation between electrical potential
change and fatigue crack length (beach mark
method).
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Fig. 4. Crack growth curves predicted by Jonn-
soN’s eq. and the change in load line displacement
during creep of the 12.7 mm thick CT specimens at
540°C.
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Photo. 1. Examples of fracture surface of 12.7
mm thick CT specimens a without and b with side
grooves.
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Fig. 5. Measurement of fatigue precrack and
creep crack lengths on specimen fracture surface.
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Fig. 6. Relations between predicted creep crack
length by potential method and measured crack
length.
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Fig. 9. Relations between net section stress and
creep crack growth rate for 2.25Cr-1Mo steel at
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Fig. 12. Relations between C* -integral and creep
crack growth rate modified by the maximum final
crack length on the specimens without side grooves

for 2.25Cr-1Mo steel at 540°C.
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Py A MELZZERTIE SG 2[5 LABEa TS
da/dt /P E L R BEENHSH. THRFEIERRICESE

TRREXEHVWALOTHS.

(6)rvAMELZERES XL, BRREIRESD
BoAME (&%) 2072 RN THIET AL,
U-—U
U—Ue
WE = SGAEIZADPDET C*-do/dt DIEFICRWV
Bl oY (WA

AEBRIIFR 129 &, SRBEBREIE (BERX
KEE, Cr-Mo-V i), ASTME24 ZHZ% (A Saxena,
IN-100 &€) PZNLhOIBRERIIH T 5 FHER
LLTERBLE-DDTH A,

a= @+ (Qrmaxr — @) X
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