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Synopsis:

The Jic fracture toughness of the nuclear reactor pressure vessel steel and its heat-treated steel, which
was simulated to one embrittled by the neutron irradiation, has been evaluated by the electrical
potential method in the range from transition to upper shelf regions. The results obtained are sum-

marized as follows:

(1) The difference of transition temperatures between as received and heat treated steels at 41 J of
absorbed energy in Charpy V-notch impact (CVN) test is nearly the same as the temperature shift
of 100 MPay/m level in the fracture toughness, regardless of the specimen size at the transition region.

(2) At upper shelf region, the percent decrease of the fracture toughness is much more than that of

the CVN absorbed energy.

(3) From the fact mentioned above, it is proposed to use two test methods as the new surveillance

test practice.
test for the upper shelf region.

One is the CVN test for the transition region, and another is the Jic fracture toughness

(4) The electrical potential method can be the candidate technique to detect the onset of crack
initiation for the irradiated material in the Jic test from the view point of less specimen and technical

difficulty.
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Table 1. Chemical composition of steel tested.

C Si  Mn P S Ni Cr Mo Cu

0.22 0.21 1.35 0.006 0.004 0.66 0.14 0.50 0.03
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Details of test specimen configuration.
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Fig. 2. Block diagram of d. c. potential drop
measurement system.
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Fig. 3. Temperature dependence of 0.2% yield
and tensile strength of steels tested.

250 T T 7 T T T T
Q90 As
© ° Received
200 3y
o
— [ 3 *
- L)
2 150 T oAt
2 ° Treated
S o
&
“ j00f
e °
50 419 AT = 70°C Ve
o
0 L s N : : 2 : .
-60 -40 -20 1] 20 40 60 80 100 120

Temperature, (°C)

Fig. 4. Charpy V-notch impact energy versus
test temperature curves in steels tested.
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Fig. 5. Load-deflection curve, potential change

with cleavage mode.
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stress as a function of specimen thickness at liquid
nitrogen temperature.
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