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Fig. 4 Weld shapes of arc welding and hybrid welding
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Fig.5 Ciritical laser-arc hybrid welding speed of undercut
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Fig. 7 Effect of arc voltage on hybrid weld undercut
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tensle plastic strain in the weld metal is Ao, (T,,— T,)— (R, —
R IE.
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Influence of TIG dressing on fatigue property of 10NiSCrMoV steel
welded joints XUE Gang, WANG Renfu (ILuoyang Ship Material
Research Institute, Tuwoyang 471039 Henan, China). p77— 80

Abstract:  The fatigue tests were taken on the laige angle
welded joints of 10Ni5CtMoV steel with and without tangsten inert
gas welding(TIG) dressing treatment on the toe. The fatigue life,
the relation of load and stioke and the fatigue crack initiation at the
same loading condition were analyzed comparatively. The welding
residual stress was also measured. The stress field and the strain
field of welded joints with and without TIG dressing treatment were
calculated by the finite element method. The results indicate that the
TIG dressing treatment can impwove the fatigue propeity of the large
angle welded joints of 10Ni5SCtMoV steel. The fatigue life of the
welded joints is increased 34%4 by TIG dressing on the toe at the
same loading condition. The primary cause is that the TIG dressing
treatment can improve the weld geomeiry and reduce the siress com
centration on the weld toe. So the stress value in the toe is reduced
at the same loading condition and the fatigue ability of the welded
joints is increased.

Key words:;
fatigue propeity

TIG dressing; 10Ni5CiMoV steel; welded joing

Effect of double-wire narrow gap GMA welding parametars on
weld appearance ZHAO Bo, FAN Chenglei, YANG Chunli
ZHANG lLiangfeng (1. State Key Laboratory of Advanced Welding
Production Technology, Haibin Institute of Technology, Harbin
150001, China). p81— 84

Abstracts:

space betveen wire and edge, space between two wires and angle

The influences of three parameters which are

between o wires on weld appearance were studied in double-wire
narrow gap welding with one pool by procedure experiments. The re-
sults show that the increase of space between wire and edge can
make sidewall penetration and saucer shape of weld surface increase.
When the arrangement of wires became pamllel, sidewall penetration
and saucer shape of weld surface increased to the maximum value.
When space between wires increased sidewall penetration and sau
cer shape of weld surface increased firstly and then decreaseds and
finally arrived at peak value when the space between wires is 5— 10
mm under the co-action of arc and molten pool energy. But when
there was no finger penetration, the three procedure parameters men
tioned had little influence on weld penetration. There was lack of fu-
sion of weld bottom when I-shape groove was adopted and adjusting
the three parameters could not eliminate the phenomenon of non-fu
sion.

Key words:  narow gap welding; twin-wire welding; weld

fomation

Mechanism and remedy of undercut formation during laser-arc

hybrid welding GAO Ming, ZENG Xisoyan, HU Qiamwu
YAN Jun (Wuhan National Laboratory for Optoelecironics, Hua-
zhong University of Science and Technology, Wuhan 430074, Chi-
na). p85—88

Abstract: To erhance the reliability of laser-arc hybrid weld-
ing undercut formation and its remedy mechanisns during this pro-
cess were discussed. The results demonstrated that laser can increase
undercut crtical speed of hybid welding which reaches 5 times
than that of arc welding with appropriate welding parameters. Two
undercut remedying mechanism resulted from laser-arc interaction
were found during hybrid welding. The one is the suface tension
state of three phases (solid liquid and gas) at weld toe is changed
by laser-arc synergic effects and fom a resultant force pointing to the
outside of molten pool. The other is the enhancement of flow speed
and time of molten metal flowing from pool center to outer by the in-
creasing of heat input and temperature gradient in molten pool. This
faster flow drives molten metal to weld toe and avoid undercut which
is the main mechanism for restraining undercut. Furthemmore, the
experential fomula to undercut critical speed of hybrid welding and
the optimal adjusting range of arc voltage were also obtained.

Key words:
cal speed

laser welding; hybrid welding; undercut cnti-

Numerical simulation of welding residual stress for longitudinal
straight weld seam for aluminum alloy thin-wall cylinder
ZHOU Guangtao's LIU Xuesong's YANG Jianguo's YAN Dejun',
FANG Hongyuan" (1. State Key Laboratory of Advanced Welding
Harbin
150001, China; 2. Institute of Astronautical Technology, Shenyang
Institute of Aewnautical Engineer; Shenyang 110034, China). p89
—92
Abstract;

Production Technology, Haibin Institute of Technology,

Numerical smulation of TIG welding of thin wall
aluminum cylinder by thermo-elastic-plasic FEM was conducted.
Based on the generation of analysis model the values and distibu-
tion on the whole cylinder for quast steady temperaure field and re-
sidual stress field were described quantitatively. Experiments were
perfomed to verify the residual stress. It can be drawn that during
welding there exits high temperature at the centre of heat source and
its vicinity where temperature gradient keeps greater. The longitudi-
nal residual stress in weld seam and its HAZ are tensile, its maxi-
mum is in the cross-section at the center of weld length and reached
138 MPa. The maximum compressed transvese resdual stress was
on the both sides of weld seam. The tensile and compressive region
of longitudinal residual stress changed alternately at the circumfer-
ence of cylinder. The residual stress of the welded Al cylinder has
been measured by stress-release method and excellent agreement be-
tween the measured value and calculated value is shown.

Key words;

ual stress; stress measurement

numerical simulation; temperature field; resd-

Laser welding of new type austenite heat resistant steel HR3C
for ultra supercritical boilers WU Shikai's YANG Wuxiong',
XTAO Rongshi', QI Arfang®, II Zhongjie’(1. Ingitute of Laser En-



