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ABSTRACT

Fracture behavior of ex-serviced 1Cr-0.5Mo steel was measured at room(24C) and elevated(538
C) temperature and compared with that measured with virgin 1Cr-0.5Mo steel. Compact C(T)
specimens were machined from the base and welded test materials. In case of the C(T)
specimens of the weld, fatigue precrack was introduced along the fusion line so that a crack
growth should occur along the region of heat affected zone.

It was observed that the J-R curve of the serviced material was significantly lower than that
of the virgin material at room temperature. Brittle fracture was observed in the serviced material.
On the other hand at elevated temperature no noticeable difference was found between the J-R
curves of the virgin and the serviced material. The measured J-R curves were also compared
with those of the 125Cr-05Mo steel from other literatures. Optical microscopy and SEM
examination of the serviced material reveal the carbide in/along the grain boundary which shows
material degradation due to long-term usage.
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Table 1. Tensile properties of the test material (1Cr-0.5Mo steels) at 25 and 538C

Tem Young's| Yield Tensile
Material (e,c )p " | modulus | strength | strength D m
(GPa) (MPa) (MPa)
New 2% 210 4125 5410 |589E-18| 5.86
Serviced 282.0 4945 |[254E-13| 468
N 3380 4450 |6.46E-25| 862
Y sk | 7
Serviced 258.8 3080 |495E-34| 1275
Parent
_._____221°_‘3__~._1 062002 26 :,,' #68+0.12

28.830.2¢

20.840.24

124+0.06 L 18402 13+0.08
weld

it unit : mm
unit : mm

(a) C(T) specimen (Base) (b) C(T)specimen (Weld)
Fig.1 C(T) specimen geometry for base and weld metal
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Fig. 2 J-4a data of new and serviced base metal of 1Cr-0.5Mo steel at 24C
Fig. 3 J~4da data of new and serviced base metal of 1Cr-0.5Mo steel at 538°C
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sl ® Weld New (538°C ) : 15 1 B 1Cr1/2MoBase (538°C )

/ .....
10 ef . .;QQQO
[ 3

: o _ @59‘ 08 oo
T e

J-Integral ( KN/mm)
.‘.
[ ]
LM
Og?
L
J-integra! ( KN/mm )
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1Cr-172Mo Weld ( 538°C )

1Cr-1/2Mo Base { 538°C )

¥ 1 1/4Cr-12Mo HAZ ( 538°C )
Liaw el. al. data

A 11/4Cr-172Mo Base ( 538°C )

Liaw et. al. data

J-integral { KN/mm )

Crack Growth { mm)

Fig. 4 J- 4a data of new and serviced weld metal of 1Cr-0.5Mo steel at 538C
Fig. 5 J-4a data of all the tested specimen of 1Cr-0.5Mo steel at 538C
Fig. 6 Comparison of J-4a data obtained in this study with the published data

material : 1Cr-0.5Mo steel
temperature : 538TC z
pressure @ 62 MPa

outside diameter : 310 mm
inside diameter : 250 mm
thickness : 30 mm

initial crack length :

al = 2 mm '
a2 = 20 mm
a3 = 20 mm

|
Fig. 7 Schematic diagram of a semi—ell&

urface crack in a header
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