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Stress-strain distroution of steel plate during surfacing
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Fig 3 Temperature and stress- strain distribution during weld-

Fig 2 Deformation of plate during welding ing of low carbon steel
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Fig 4 Stress and strain distribution in a long welded plate
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Fig 5 Residual compressive plagtic strain distribution in a
long welded plate
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Fig. 6 Tensile plastic strain distribution in a welded plate
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Fig. 7 Tensile plastic strain distribution in a welded plate
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Fig. 8 Distribution of incompatible strain during TIG welding
for titanium alloy
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magnetic field is designed. The simulation result which calculated by
finite element code Ansys indicates that radial component exists in
arc zone. Applied the longitudinal magnetic field to the process of
spray transfer, the movement character of arc and liquid metal jet is
obtained by high speed camera. On the basis of electrode magnetic
force, the stress of different shaped arc can be analyzed. So the spa-
tial shape of arc is spiral line.

Key words:

shape; electrode magnetic force

longitudinal magnetic field; spray transfer; arc

Effect of laser TIG hybrid welding parameters on joint of Mg to
steel SHAN Chuang, SONG Gang, LIU Liming (State Key Lab-
oratory of Materials Modification, Dalian University of Technologys,
Dalian 116024, Lizoning, China). p57— 60

Abstract:
Q235 by laser-tungsten inert gas (TIG) welding was investigated.

The lap joining of magnesium alloy AZ31B to steel

The effect of welding parameters on the tensle strength was studied
including laser power, welding speed laser defocusing amount and
current of TIG. It is indicated that the tensile strength of joint im
creases when the laser power gets higher. But the tensile strength of
joint decreases when welding speed gets higher. The current of TIG
has nothing to dowith the tensile strength. A weld with ideal appear-
ance and good mechanical propeities can be obtained with proper
pwocess parameters. In the welding process laser power plays an
important wle in joining magnesium alloy with steel.

Key words:

laser hybrid welding; dissimilar materials; me-

chanical property

Effect of Zn(, and TiO, flux on TIG welding of magnesium al
loys ZHANG Fan ZHANG Zhaodong 1IU Liming (State Key
Laboratory of Materials Modification, Dalian Univessity of Technolo-
gy, Dalian 116024 TLiaoning, China). p61— 64

Abstract;
on the weld bead and the arc shape, activating flux tungsten inert

In order to analyze the effect of activating fluxes

gas (TIG) welding of magnesium alloy has been studied by using
single side coated flux and bounded coated flux. It has been found
that, the weld penetration with ZnCl, flux was much deeper than that
with TiO, flux in both single sde coated flux and bounded coated
flux TIG welding. For both ZnCl, and TiO, flux, the weld penetra-
tion decreased with the increasing flux gap. In the single side coated
flux TIG welding the deflection effect of ZnCl, flux on molten pool
was greater than the one of TiO, flux. ZnCl, flux with low themal
stability changed current channel conductive of the arc, so the arc
shape was changed significantly. TiO, flux with high thermal stability
oould not change the curent channel conductive of the arc, so the
arc shape was not changed significantly.

Key words:
tivating flux

magnesium alloy; TIG welding; arc shape; ac-

Effect of active filler on joining property of silicon carbide to it
self by polysilazane LIU Hongli LI Muqin (School of Materials

Science and Engineering, Jiamusi Universty, Jiamusi 154007, Hei-

longjiang, China). p65— 67
Abstract

itself has been realized using vinyl containing polysilazane with alu-

Joining of pressureless sintering silicon carbide to

minium nanopowders as joining materials. The joining strensth of the
joints is strongly affected by adding aluminium nanopowders. Addit-
ion of aluminium nanopowders as an active addition can effectively
accelerate pyrolysis of polysilazane, lower joining temperature and
reduce holes and cracks in the joining interlayer. Therefore it can
enhance the joining strength. The maximum bending strength of the
joints is 146. 8 MPa. This value is obtained at the joining tempera-
ture of 1 150 ‘C and after the reinforcement for 2 times. XRD study
reveals that the joining material has transformed into an amormphous
SICN ceramic and SiG Si;N,s AN ciystallites. The thickness of in-
terlayer is abaut 5 #m. The joining interlayer is uniform and the
contact at the interfaces is good.

Key words;  joining of ceramic; polysilazane(PSZ); active

filler; aluminium nanopowders; pressureless sintering silicon carbide

Welding of low temperature steel 07MnNiCrMoVDR and its
ZHANG Lihong CHEN
Furong (College of Materials Science and Engineering, Tnner Mon-
golia University of Technology, Huhhot 010051, China). p68— 72
Abstract
out for low-temperature steel 07MnNiCMoVDR. Low-temperature

low-temperature impact toughness

Welding and postweld heat treaiment were carried

impact toughness was tested, the fiber percentage of fracture at dif-
ferent temperature was calculated, macroscopic and micwscopic
fracture and micmwstructure were analyzed for base metal, weld seam
and heat-affected zone. The results indicate that impact energy of
every zone meets requirement of 07MnNiCtMoVDR steel s mechani-
cal property. It also shows that the chosen welding technology and
postweld heat-treatment technology are reasonable. Fiber percentage
in base metal fracture is higher than that in heat-affected zone frac-
ture and it is the lowest in welded seam fracture through calculation
of fracture’ s fiber percentage. It indicates low-temperature impact
toughness of base metal is the highest and its is higher in heataf-
fected zone than that in welded seam.

Key words:

low-temperature impact toughness

welding; low-temperature steel; microstucture;

Discussion on principle of welding stress and distortion(D
WANG Zhechang (Institute of M etal Research, Chinese Academy of
Sciences Shenyang 110016 China). p73— 76

Abstract

ing complete rgidity restraint is not in existence between narrow

In the process of heating and cooling during weld-

lath of weldment and the face can not keep to be flat which generate
convex and concave. While similar welding residual stress distribu-
tion can also be obtained without such plain section hypothesis. No
residual compressive plastic deformation exists in the weld metal and
there is only tension strain. The traditional view that the distribution
of residual compressive plastic strain acwoss the weld metal and near
its vicinity is not valid. A new schematic sketch of tensile plastic
strain distribution is addressed in temms of near temperature distibu-

tion at approximate widest location of the molten pool. The size of
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tensle plastic strain in the weld metal is Ao, (T,,— T,)— (R, —
R IE.
Key words;

section; compressive plastic strain; tensile plastic strain

welding stress and strain; hypothesis of plain

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-



