





2 Evaluation of Susceptibility to HIC

A laboratory scale method suitable to assess the
susceptibility to HIC under wet hydrogen sulfide en-
vironment has been developed recently by H. C. Cot-
ton of the British Petrotleum Company?®-2%. This test
is called “B.P. Test” and is now widely adopted to
evaluate the susceptibility to HIC for linepipe steels.
The standard test conditions for the B.P. test are
chawo in Tahle 1 Th e rnudirinog are pousiderad to

by microscopy as shown in Figs. 1 and 2.

The susceptibility to HIC was evaluated by three
different ways, ie., (1) Ratio of crack arca by UST,
(2) Ratio of crack length, (3) Cracking sensitivity
ratio, as shown in Figs. 1, 2 and 3. In the measurement
of the cracking sensitivity ratio, it is necessary to dis-
tinguish between the straight cracks and the stepwise
cracks. In this work, when one crack is located within
the circle with radius of 0.5 mm centered at an end of

angtber ceack ¢ showy in Fig 3 fhefwp crackgper

cbrrespond to severe service conditions under which
linepipes are exposed to sour oil or gas.
In the present 1nvest1gat|on spec:mens (plate thick-

considered to be the components of a stepwise crack.
Among these three evaluations of the susceptibility
to HIC the method by the C- scannmg UST gives
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descaling, specimens were immersed into the test  more, this method has advantage over other two in
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crack in through-thickness direction is developed, the
steel of which the ratio of crack area by UST is less
than 20 % can be considered to be the steel highly
resistant to HIC.

In evaluating the susceptibility to HIC for steels of
commercial scale production, it is found to be very
important to specify the sampling position of the
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3 Metallographic Examination

The typical blisters observed on the surface of the
specimen subjected to the B.P. test shown in Table 1
are shown in Photo. 1. The cross sectional view shows
that the blistering is caused by the cracks near the
surface and most of these cracks are stepwisely con-
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examinations to improve the resistance to HIC will be
described in this section.

4.1 Effect of Alioying Elements on Entrance of
Hydrogen into Steel
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especiallv for the_control rolled olates markedly with  as semi-killed and Si-killed steels,_tvpe 7 MnS is pre-







(rCa)-PLs)= 36-1076
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is less than 20 % can be considered highly resistant to
;_89/ 10.050 HIC, as discussed in Chapter 2. Furthermore, when
npy o 40
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