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A highefficiency welding simulation method based on welding
temperature ~ YAN Dongyang', SHI Qingyu, WU Aiping', Sit
vanus JUERGEN? (1. Depariment of Mechanical Engineering, Ts
inghua University, Beijing 100084, China; 2. Fuwpean Aeronautic
Defence and Space Company Innovation Works, Munich 8166, Ger
mary). p 77— 80

Abstract: A lot of computed methods which improve the effi-
ciency of welding simulation were discussed and base on line-gauss
heat source model a new method was presented which was called
temperature function method. Compared with line-gauss heat source
model the control varable in temperature function method was
changed from heat input to welding temperature, which led to more
consistent between welding temperature field from simulation and ex-
peniment in width and thickness direction of model. This new high-ef-
ficency simulation method was validated by a model of friction stir
welding on Al alloy sheet in this paper. The simulation resulis show
that not only the residual stress and digortion of the sheet from tenr
perature function method is smilar with that from moving heat source
model method which is validated by the experimental results but ak
so the efficiency of new method is significant increased and achieves
the time reques of welding simulation in engineering appli cation.

Key words:  welding; numerical simulation; high-efficiency

simulation; line-gauss heat source

Effects of interval of enhancive voltage on micro-arc oxidation
coatings of magnesium alloy AZ91D LU Weﬂingl, MA
Ying', CHEN Tijun', CHEN Ming', YANG Jian> HAO Yuan’(1.
State Key Laboratory of Gansu Advanced Nomferous Metal Maten-
als lanzhou University of Technology, Lanzhou 730050 China; 2.
Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministy
of Education lanzhou Universty of Technology, Lanzhou 730050
China). p 81— 84

Abstract:  The effects of interval of enhancive voltage on mi-
cro-are oxidation (MAO) coating of magnesium alloy AZ91D were
investigated in silicate electrolyte. The microstructures were studied
with TT230 digital coating thickness gauge, JSM-6700F scanning
electron microscope, 2206 surface mughness measuring instrument
and W-92 Coating adhesion scraich test machine, and the cormsion
and wear resistance were assessed by means of CHI660C electro
chemistty workstation and UMT-2MT' ball-block reciprocating friction
tester. The results show that with the increasing of intewval of e
hancive voltage, all of the thickness roughness and bonding force of
MAO coating aways increase. The porosity of the coatings first inm
creases then decreases it is up toits maximum values when inter-
val of enhancive voltage is 150 s. The MAO coatings have the better
corosion and wear resistance than matrix metal, which have the best
corwsion resistance as interval of enhancive voltage is 150 s and the
best wear resistance as enhancive voltage is 60 s.

Key words:

enhancive voltage interval; corroson resistance; wear resistance.

magnesium alloy AZ91D; micro-arc oxidation;

All position pipe welding device for remote welding DONG
Na', GAO Hongming', ZHANG Yonghe’ LI Haichao', WU Lin'
(1. State Key Laboratory of Advanced Welding Production Technolo-
gys Hamin Institute of Technology, Harbin 150001, China; 2.
Lanzhou Institute of Physics lanzhou 730000, China). p 85— 88

Abstract  An all-position automatic minor-caliber pipe weld-
ing device used in a remote welding bot was desgned for solving
the problem of pipe maintenance in nuclear environment. The design
analysis, woiking principle and automatic control parts of the device
are described. The venfication experiment about the device function
was carried out by using the remote welding robot with the vision and
force sensor. Results show that the device adapts the automatic as-
sembling and disassembling requirement and has accurate position
control. The circular motion ermr satisfies the demand of the all po-
sition welding. The actual welding results are good and prove that the
device can be used in remote welding.

Key words:

mantenance; all position welding

remote welding; terminal environment; pipe

Effect of carbon on impact toughness of metal deposited with
XUE Gang', ZHAO
Fuchen', JING Yanhongz, NIU Jicheng', ZHANG Yonghui', GAI
Dengyu® (1. ILuoyarg Ship Material Research Institute, Inoyarng
471039 China; 2. Henan Diesel Engine Industry CO., Ltd Lu-
oyang 471039, China; 3. College of Materal Science & Chemical

high strength austenite electrodes

Engineeringg Harbin Engineering University, Harbin 150001, Chi-
na). p 89—92

Abstract  The impact toughness of metal deposited by high
strength austenite electodes with different carbon content was tested.
The microstucture of the impact fractures and the eroded samples
were analyzed by SEM. The second-phase was analyzed with the en-
ergy spectrometer and the TEM. The solidifying phases and the con-
tent of second phase were calculated with the themodynamic simula-
tion software. The results indicate that the impact toughness reduces
with the carbon increasing. The main cause is that the increasing of
carbon content induces the shape changing from paiicles to slices
the dimension and the content increasing of the carbides forming in
the solidification. The caibides weaken the continuity of the austenite
base. And the brittle carbides crash easily in the crack spreading.
These reduce the impact toughness of the deposited metal.

Key words: carbon; austenite; carbide; impact toughness
Mechanics of drop transfer for high-current density MAG weld-
ing process  HUA Aibing', YIN Shuyan CHEN Shujun’> BAI
Shaojuny  ZHANG Xiadiang” (1. Wise Welding Techmlogy & E-
quipment Limited Company, Beijing 100076, China; 2. College of
Mechanical Engineering and Applied Electionics Technology, Beijing
Univessity of Technology, Beijing 100022, China). p 93—96

Abstract  With the help of high-speed camera, the funda-

mental character of high current density MAG welding process with
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two types of conventional shielded gas is analyzed. The influence of
wire extension and shielded gas component on the second critical
current is researched. So the mechanics of dwop trander of high- cur-
rent density MAG welding process is disclosed, which is centrfugally
breaking transfer, mixed transfer and rotating short tranfer. More-
over; the reason of why high-current density MAG welding process
with the shielded gas of 80% Ar and 20% (0, cannot be used is
found The application practicability of high effective welding for
high-current density MAG welding process with the shielded gas of
98 % Ar and 2% 05 is built.

Key words:  high current densty MAG welding; the second

critical current;  centrifugally breaking transfer; rotating short trander

Prediction of residual stresses distribution in strength- mis-
matched butt joints using finite element method ZHAO
Zhili"?, YANG Jianguoz, 11U Xuesorgz, FANG H(mgyuam2 (L
School of Materials Science and Engineering Harbin University of
Science and Technology, Harbin 150040, China; 2. State Key Lab-
oratory of Advanced Welding Production Technology, Harbin Insti-
tute of Technology, Harbin 150001, China). p 97— 100

Abstract:  The influence of mis-match ratio and total width of
cover pass on distributions of welding residual stresses are studied by
finite element method for the application of undematching butt joint
of high strength steel. Although the weld strength mismatch effects
are confined to a small region in the weld all critical zone of fatigue
failure such as weld toe and wot of weld are located in this region.
At weld toe, the magnitude of the longitudinal residual stresses i
creases and the magnitude of transverse res dual stress decreases with
increasing mis-match ratio. The magnitudes of the longitudinal resd-
ual stresses and transverse residual stress increase less with the in
creasing of total width of cover pass but the postion of peak value
changes. The peak value of transverse residual stress of generic um
dematching butt joints is located at base metal but that of equal
load-camrying undematching buit joint comesponding to the increas
ing of total width of cover pass is located at weld toe.

Key words:;
welded joing weld toe

mis match ratio; welding residual stress; butt-

Microstructure and formation characteristics of rotating arc
horizontal GMAW joint GUO Ning LIN Sanbao, ZHANG
Yaqi YANG Chunli (State Key laboratory of Advanced Welding
Production Technique, Haibin Institute of Technology, Harbin
150001, China). p 101— 104

Abstract:  Rotating arc horizontal GMAW can solve the dip-
ping of the molten pool in the horizontal welding. The wtating arc
pmocess not only can reduce the welding heat input by prolonging the
welding path in the some welding distance caused by the arc wta-
tion, but also disperse the arc force to affect the sidewall periodically
resulting in supporting the fusion metal near the upper gwove. The

characteristics of joint formation in wtating arc honzontal GMAW was

studied. The asymmetry of the microstucture in the joint due to the
wtation of the arc was discovered. The reason and the mechanism of
this phenomenon was analyzed and interpreted.

Key words:  honzontal welding; joint chamacteristics; rotat-

ing arc

Vision system of butt joint gap width measurement for laser
welding WU Jiayong, WANG Pingjiang, CHEN Jihong, CHEN
Zhiyi (National NC System Engineering Research Centes Huazhong
Univesity of Science and Technology, Wuhan 430074 China).
p 105— 108
Abstract:  Laser welding process has demanding requirements
on quality of butt joint preparation, especially on joint gap width and
mismatch, the butt joint gap being narrow and little mismatch. Due
to the inadequate lateral resolution or measuring principle limitation
current vision sensors can not measure the gap width accurately. In
this paper; a vision system of joint gap width measurement is de-
signed using the CCD camera with telecentric lens and diode laser
and a joint gap detection algonthm is proposed based on gray poject-
ing integral appwach. The experimental results demonstrate that the
gap width measurement system can extract the joint border and joint
gap width accurately; joint gap detection algonthm has self-verifica-
tion ability to a certain extent. Accuracy of the measurement is better
than 0. 015 mm for a buit joint specimen with 0. 05 mm gap width.
Key words:

measurement

butt joint; gap width; laser welding; vision

Experimental investigation of friction stir welding of 7050 alu-
WANG Ting', ZHU Damyang 1IU Huijie', FENG Ji-
cai'(1. State Key Laboratory of Advanced Welding Production Tech-
nology, Haibin Institute of Technolagy, Harbin 150001, China; 2.
Departtment of Material Science, Harbin Institute of Technologys
Harbin 150001, China). p 109— 112

Abstract  7050-T7451 aluminum alloy was welded in friction

stir welding at different welding parameters. The stucture of the

minum

joints was studied with optical microscopy and TEM. Tensle strength
and hardness distribution of the joints were tested. The mechanical
poperties the microstructure and welding defects of the joints were
controlled by changing welding parameters. The tensile strength of
the joint was up to 88%5 of that of base metal at the parameters with
tool traverse speed of 200 mm/min and wtation rate of 800 1/ min.

The fracture location was in HAZ in the joints welded in higher heat
input; when the heat input was lower, kissing bond was produced in
the wot of the joint and then fracture initiated from the location of
the defect stretched. The result showed that dynamic recrystallization
occurred in nugget zone together with the precipitates dissolved. Pre-
cipitates were coarsened in HAZ accompanying with the presence of
precipitate-free zone.

Key words:

structure; mechanical property; fracture characterization

friction stir welding; aluminum alloy; micro



