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Summary

It is known that the remarkable effect of the pre-existing defect on the brittle fracture
initiation characteristics of welded joint is mainly caused by the interaction between the
residual stress and the deterioration of the fracture toughness due to the weld thermal strain
cycles at the tip of the defect, so called the hot straining embrittlement. This embrittlement
is not always accompanied with the change of metallurgical structures and moreover the
region of the embrittlement is limited only in the very vicinity of the tip of the defect.
Nevertheless it is clear that this embrittlement is one of the most important factors which
cause the low stress brittle fracture initiation even in the service temperature in the case
of the mild steel and 50kg/mm? class high strength steel.

In the present paper, various factors which have considerable effects on the hot straining
embrittlement are extracted and effect of the temperature and the amount of the strain at
the tip of the defect on the deterioration of fracture toughness are quantitatively evaluated.
A simple testing method which uses a small size COD specimen prestrained at 250°C is deve-
loped to evaluate the susceptibility to the hot straining embrittlement. A mechanism of the
hot straining embrittlement is studied by the results of this testing method, so called PRCT
(Pre-compression Bending COD Test).

ZNTEERR 50 FwfoBE, Rv PP SR fitc
BaEBEBIVWEDTHBE EAELNERD, Th
LD FADEMM OEICTIEEEEREOR S FELE

Tl

1 &
FEXBOFEIBERT OMMERERTICE LW

Hrbz b bk, Whwa Wells-RERBRIC KT 5
Before Weld Notch (BWN) #kF o WERLERBEEOE
LWERELTRL MDA TS,

2k b L TR O ER I 5y D BE
REEHCHLNCTHZ EX AR E LT, RAEORK
FaRCERTER YT - ER BVN rzbh
LHIEBEFAEREDOE LW LI, SF OBREIE I INL,
BEBEPCYRERENZT 2 LOBOT Ry 1 7
WM X BIHEREEOKRT, Wb s EESO-TF 206k
EDBEBIRIC LD EBRINTYY, T,
RENTMACREILTUSEBE LS = L L,
MPORERMEROIER IR bR IR TOLED bh
53DTHHT bbb, TOMTHRECSE L D

*RBRK S TSR
RSB () P R P AT

> > N
.

HDO1D2THAS EZELLRBCE 5T

AR T, WEFRO-T A e 3 5 5%,
BELE» DO RO ETAC Ly BT, £
ZRFoOME L, TOEENRIBEBLYTR -0 i,
T DBEET, ZOWRILOBREY TENCIEET 51200
HELDNNAREORERT, 2hbrXvBEbh
TRERE b L BRBEAOCT AR LB T ETO
FEREEXTIL o100

2 BEBUTHBLCRIETEEROTH
BEOLE

BEROTLIEL, FOREBENDEL T, B
CXYRGDBOTLBIECAEI NS NENER L,
M oM EFCREI N HBLNWEROEEIERIC X
Shad0 LMD,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

174 OXEMFELRITE Hi1425

i

Fig. 1 Design for BWN COD specimen
(2¢=38, 50, 100mm)
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Fig. 2 Effect of crack length on critical COD
of BWN COD specimen
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Fig. 3 Effect of crack length on thermal strain
cycle in the vicinity of crack tip during
welding

Table 1 Chemical compositions and Mechanical properties

¥.S.| T.S. | Eieg| vTs | Plate
C | Si|Mn P S | al 2 2
thg/mmidvg/merisl (%) | (°C) | thickness
0.150.24 1.32(|00191000710.03l] 356 | 525 [ 26.€(-49 | 30imm)
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Table 2 Chemical composition and Mechanical properties

P TS Et vEo Plate thickness
c Si | Mn P S Al 2 2
tkg/man) | (kg/mm) (% )] (kg-m) fmm)
0.16 10.33/1.38]0.020/ 00080033 35 53| 26| 227 25
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Fig. 7 Effect of deflection on critical COD of
pre-strained COD specimen
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Fig. 10 An example of critical COD vs. tem-
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