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Abstract

It is well known that the diffusible hydrogen absorbed in
the welded part during welding procedure causes the delayed
cracking under the static constraint condition. There is,
however, much uncertainty about the effect of this diffusible
hydrogen on the fatigue cracking behavior of the welded part.

In this study, a new experimental method which can effec-
tively evaluate the fatigue characteristics of the weld bond
contaminated by the hydrogen was suggested. In general, the
weld bond is known to play the most important role in deter-
mining the fatigue strength of the welded part, because of its
mechanical and metallugical characteristics. By means of this
method, the effect of residual diffusible hydrogen on the fa-
tigue cracking behavior of the weld bond was quantitatively

made clear. Moreover, the effect of cyclic loading rate on
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diffusible hydrogen in the welded part was discussed in connectzon

Ak SIS KR RS A vl A iRt KEY BB 1M e
Yatvigue characteristics of the weld bond was inspected under
condition of constant hydrogen gquantity.

In addition, the fatigue cracking mechanism concerning the

with the fractographs of the fracture surfaces,

Main results obtained arc as follows;

The experimental method which 1s newly suggested in *

Weg
LibA D

study can effectively evaluate the fatigue characteristics
of the weld bond concerning the diffusibie hydrogen.

The diffusible hydrogen absorbed in the weided part caused
to shorten markedly the fatigue life of the weld bond cspe-

cially in low cycle fatigue,

The diffusible hydrogen affects the fitigue life more rvemar-

kably 1n the low cyclic loading rate than in the high cyclic

loading rate.
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(a) appearance ol macro-tractogrophs with the crange
ot cyclic stress levels under consiant initiat
residual  hvdrogen ( H: 034 ¢cc/100gr)

(b) oppearonce of macro - fractographs with the change
of initial residual hydrogen urder consiant cyclic
stress level (Smax: 20 kg/mm?)

Photo. 4 Macro-tractographs of fatigue fracture
surtaces
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Photo.5 Micro-fractographs with the change
ot cyclic stress level under same

quantity ot residual hydrogen(H:034cc/
100gr)

oy sy
base meia: weld bonc
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Ng: 75x10° cycle N - 5.5 x 1Ctcycle

Photo.6 Micro-tractographs in base metal and
weld bond under same cyclic stress
level { Smax : 20 kg/mm?)
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Photo.5 Micro-fractographs with the change
of cyclic stress level under same
quantity ot residual hydrogen(H:034cc/
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Photo.6 Micro-tractographs in base metal and

weld bond under same cyclic stress
level ( Smax : 20 kg/mm?)
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Al iriaxiat fracture strength
/S stress
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Sa’applied stress
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Fig.1! Possible model of fatigue crack growth
and Quasi-cleavage tracture under
hydrogen environment
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