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Embrittiement of Steel Plates and Forgings and Their
Weldments by Neutron lrradiation”

Synopsis:
The change in mechanical properties of heavy section
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Lower ternperature between the valuescalculated  ferrite!>1,
by the following equations: As mentioned above, the sensitivity of steels to
Rlprs =1 +M + ARTypp +++ -+ - - (3a) neutrgn 1rrad1at109 gmbnttlement strongly depends on
chemical composition and metallurgical structure.
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where SFVQI1A) for light water reactor pressure vessels have
almost the same chemical composition and metallurgi-
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Table 2 Mechanical properties
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Table 5 Effect of neutron irradiation on tensile test results

. YS (MPa) TS (MPa) El (%)
Test |

Steel temperature Irradiation e | Irradiation . o Irradiation e
'I.—HV& Lﬁf“‘“‘ - h&.;

L




4Pl P2, HAZ
o 2 -
58 = 2log o Be-gR-0-0e oo-a—e-B.8
Y8 e E min ; OQM
SYEE  toedetic, | MDmedTc
0

250F

L a

: °5g 83
Eﬂ 200 °/0/ . K . rr"’"

: {e] r [+]
£ 1s0f :/(
=D : QF ¥ o Unir- '/ o Unir-
a E /' radiated diated
= 100} 2 Irradiated A radiate
2 F 44°C e [rradiate :
A,  68) 44 rracy 68] o/ .. *lrradiated

_ 4 F3 F4

E8e7 of g || P e

Sa9 [ 0.9 mm , Lo, .

SEZE L}gm:’flic.. e G
7







60 T T T 1] T T ] 77T T 7 T T TT7T

ZCu

Base
- metal Welds

e B TR
.
=]
T

g 035 030
. = 030 023
: g o0r 025 020
¢ 5 — - .







temperature after neutron irradiation. According to lowest estimation given by NRC Regulatory Guide
JEAC4206'” which specifies the method of verification 1.99.

tests of the fracture toughness for nuclear power plant (8) Therelationof \F = 67 x LE + 20 stood between
components, the transition temperature after neutron absorbed energy £ (J) and lateral expansion
irradiation must not exceed 93°C and the upper shelf LE(mm) not more than 1.5 mm.

energy must not be less than 68 I. In this study the (9) The shift of transition temperature for static frac-
plates, forgings and their welded joints gave the 41-J ture toughness K (Jic) = 100 MPay'm induced by
transition temperature below —10°C and the 100- neutron irradiation was as large as that of 41-J tran-
MPaﬁ transition temperature below —30°C after sition temperature.

nentoon {rradiation whase fluence was eithar 3 ¥ 10 (10 Allofthe plates_foreings a@%
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