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A Study on Elevated Temperature Fracture Behavior
of Cracks in 1Cr-0.5Mo Steel Weld
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ABSTRACT

Fracture behavior of ex-serviced 1Cr-0.5Mo steel was measured at room(24'C) and elevated(5387C)
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 following crack growth should occurs 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 1.25Cr-0.
5Mo steel obtained from the 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. An example of application of the measured J-R curves is shown.
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(a) new material(x500)
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Fig. 16 Fracture morphology of fracture toughness
specimen of the base metal(24'C)

(b) base metal specimen at 538C

Table 3 Fracture toughness test results at 24 and 538°C

Material Specimen | Temp. Jie Tearing
No. (C) | (N/mm)| Modulus(T)
base of BS4 o 240.0 250.0
new XBSS 340.0 250.0
base of BY3 — -
serviced BY4 o - -
base of BS2 538 300.0 140.0
new BS3 340.0 320.0
base of BY1 538 430.0 460.0
serviced BY2 300.0 530.0
{c) HAZ metal specimen at 538C HAZ of | WS s3g L8300 620.0
new W87 400.0 290.0
Fig. 15 Fracture surface of fracture toughness HAZ of WY6 538 360.0 370.0
specimens serviced WY7 420.0 510.0
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