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Fig 3 Window processing of underwater weld image
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Fig 4 Result of weld image processing
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Table 1 Comparison of weld width and weld pool width . ,
b
dm W hom winm AW hm AE(Y%)

[ —1  40.00 12. 00 11. 5% 0. 4 3.81 ’ ’
[ —2  40.00 10. 16 10. %4 0.38 361
[ —3  40.00 10. 06 10. 4 0.38 3. 64 4 25 1’@
[ —4  40.00 10. 04 10. 46 0. 42 4.02
-1 35.00 11.23 11. 5% 0.33 285
-2 35.00 11. 45 11. 16 0.29 260
-3 35.00 10. 65 10. 34 0.31 3.00 ,
I—4 35.00 10. 58 10. 30 0.28 272 ,
=1 30.00 12.17 11. 86 0.31 261
=2 30.00 12. 14 11. 86 0.28 236 °
=3 30.00 11. 46 11.76 0.30 255 s o
=4 30.00 11. 57 11.28 0.29 257 , 70 ms;
V—1  25.00 12. 07 11. 80 0.27 229 , 35
IV—2  25.00 11. 89 11. 64 0.25 215
IV—3  25.00 11. 02 11.28 0.26 230 mm, 3% o
IV—4  25.00 10. 13 10. 36 0.23 222 .
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The advantages of integrating laser power into MIG welding represent
prmarily increasing welding speed of hybrid welding.
Key words:  hybrid welding; aluminum alloy; laser welding;

arc welding

Residual stress in electric arc sprayed coatings for remanufac-
turing CHENG Jiangbo"% LIANG Xiubing’, CHEN Yongx
jong®, 1IU Yan®, XU Binshi>, WU Yixiong' (1. Schools of Material
Science and Engineering Shanghai Jisotong Univesity, Shanghai
200240, Ching 2. National Key Laboraory for Remanufacturing
the Academy of Amored Forces Engineering, Beijing 100072 Chi-
na). pl7—20

Abstract:  The residual stresses in different thickness and dif-
ferent annealing temperaures of electiic arc sprayed 7Crl3 coatings
were investigated. The microstructure elastic modulus and residual
stress of the coatings were characterized by SEM, XRD nano-in
dentation tester and XRD resdual stress tester. The results show that
the residual stress in the coating is increasing with increasing of the
coating thickness. Annealing treatment can release the residual tenr
sile stress of the coatings. When the annealing temperature is be-
tween 200— 300 C, tensile stress can change from tenstle siress to
compress stress in the coatings. The elastic modulus of the coatings
is increasing with increasing of annealing temperature. Based on the
tesults mentioned above, some advice and methods to spray forming
thickness coatings can be given.

Key words:;

coating

residual stress; young s modulus annealing;

Fusion brazing joining between SA02 aluminium alloy and Q235
steel by Nd * YAG laser pulsed MIG hybrid welding LEI
Zhen, YU Ning; YOU Aiqings IIN Shangyang (Harbin Welding T
stitute, China Academy of Machinery Sciecnce Technolagy, Harbin
150080 China). p21— 24, 28

Abstract: A special type brazing flux was successfully devel
oped. Using this special type brazing flux, 5A02 aluminium sheet
oould be joined to Q235 steel sheet by large spot Nd *YAG laser
pulsed MIG hybiid welding. Weld appearance and mechanical prop-
erties and component of the joints as well as the function of each
composition of the brazing flux were analyzed. The results indicated
that a good fusion-brazing weld could be obtained by using KAIF,+
SttZn brazing flux on the Q235 steel sheet and the pocess was
stable. The tensile strength of the joint could reach 167. 3 MPa,
about 83. 6% of the aluminium base metal which is equivalent to
the fuson joint by conventional arc welding. The fracure of the
joints was within the heataffected zone on the aluminium side, and
the heat affected zone is intenerated appreciably. The fracture mor-
phology mainly was ductile with somewhat brttle. The shear strength
of the joint was up to 106. 3 MPa. The SEM test results showed that
an intemetallic compounds layer was found in the joink but the
thickness of the layer was only about 3. 27 *m. The EDS test results
showed that around the brazing interface Al and Fe atoms diffused
suficiently with each other.

Key words: laser; pulsed MIG arg hybrid welding; fusion-

brazing joining; special flux

Effect of surface nanocrystallization of MCrAlY coating on TGO

WANG Zhiping', PANG Ying’, FENG Ribao', DING Kunyi-
ng' (1. College of Sciences, Civil Aviation University of China,
Tianjin 300300 China; 2. College of Safety, Civil Aviation Univer-
sity of China, Tianjin 300300 China). p25— 28

Abstract  Themal barrier coating obtained by high velocity
oxygen furel thermal spraying (HOVF) on GH99 high-temperature
alloy was treated by supersonic fine particles bombarding, and its in-
fluence on microstiucture and themally grown oxide (TGO ) of
MCrALY bond coating was studied. The expermental results show
that the diffussion access of Al-element increased with supersonic
treating, then AL, O; formed quickly on MCrAlY swfaces and Ni; Cr
were prevented from oxidizing. For this reason Ni(Cyp AD),0,, NiO
avoided foming, and flaw decreased so that the high temperature
oxidation resistance of coating con be improved.

Key words:
cles bombarding; themally grown oxide

thermal bamier coating; supersonic fine parti-

DING
Yanchuang ZHAO Wenzhong (School of Mechanical Engineering

Anti fatigue optimization design of welded structure

Dalian Jiaotong Univewsity, Dalian 116028 Liaoning, China). p29
—32

Abstract  Optimization design method of welded structure
was put forward with welded joint fatigue damage as constraints. Ac-
cording to International Institute of Welding (IIW) standards and
Miner cumulative damage theory, virtual fatigue test (VFT) was pre-
sented to predict the welded joinf s fatigue accumulation damage.
Approximation models based on design of experiments (DOE) were
used to improve optimization efficiency. The anti-faigue lightweight
design of welded bogie frame was preformed using this method. Ac-
coding to UIC515— 4, the maximun extmowdinary stress and the
three key welded joints fatigue damage are considered as constraints
the plate thickness as design vanables and the minimum mass as the
object function. Latin Hypercube method was used with 10 design
variables to provide 120 sample points and approximation models for
bogie frame’ s strength and fatigue analysis are constructed using
Kriging model. The optimization with sequential quadratic program-
ming algorithm is performed on Kriging approximate model and mass
reduced by 11. 6%. This method has some reference value to the
anti-fatigue design of complex welded structure.

Key words:

design; virtual fatigue test; approximation model

welded structure; fatigue damage; optimization

On-line detection of underwater molten pool width based on
structured light ZHANG Weimin'"?, WANG Guorong', SHI
Yonghua', LI Hexi' (1. School of Mechanical Engineering, South
China University of Technology, Guangzhou 510640 China; 2. De-
pariment of Computer Science and Information Techmlogy, Guang-
zhou Maritime College, Guangzhou 510725 China). p33— 36
Abstract It is very difficult to detect molten pool width by

directly acquiring its in undemwater welding. Based on stip-struc-
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tured weld image, a omrline detection method of molten pool width is
pwoposed. The laser stuctured vision sensor is fixed behind the
welding torch and put into water with waterproof guard. According to
the feature of undemwater weld image, the molten pool width is ex-
tracted through window processing, laplace shaipening, threshold
ing mathematic morphology filtering and thinning procedure. The
experimental results show that the processing speed is fast and the
detection precision is high. If the distance between the molien pool
centre and the strip light detecting point is less than 35 mm, the
companative error of molten pool width can be contwlled within 3%.

Key words:
stuctured light; image processing

underwater welding; molten pool width; strip-

Simulation on temperature field for Invar alloy during TIG
XU Peiquan', ZHAO Xiaohui’, HE Jianping', XU
Guoxiang', YU Zhishui' (1. College of Materials Engineering

welding

Shanghai Univemsity of Engineering Science, Shanghai 201620 Chi-
na; 2. Institute of Welding Technology, DHI*DCW Gmwoup Co.,
Lid., Dalian 116031, Liaoning, China).p37— 40

Abstract:  According to TIG welding character of Invar alloy
and 45 catbon steel, geometric model was founded and double ellip-
soid heat source model was selected as welding heat source. Temper-
ature fields of base materials with different thickness were simulated
using ANSYS, and coupled field of temperature and stress was real
ized to smulate the residual stress distribution. Experiments under
different thickness and welding parameters were carred out and dis-
tortion of base materials with different position was detected. Thus
comparison between simulation results and experimental results can
be caried out. The resulis show, welded joint with well metallurgy
and penetration of invar alloys can be obtained using welding param-
eters of 132 A, 17. 1V, 4 mm/s and 1. 88 mm thickness; and the
results of temperature fields simulated by finite element method ac-
cords well with experiment resulis.

Key words:  Invar alloy; TIG welding; temperature field
Comparison of two modeling method of 3D curve welding seam

CHEN Haiyong', XU De'. WANG Hong”(1. Institute of Auw
tomation, CAS, Beijing 100080 China; 2. Contwl Systems Centre,
School of Electrical and Electonics Engineering, the University of
Mancheste,  Manchester M601QD, UK) . p41— 44

Abstract:  Three Dimension (3D) curve welding seam mode-
ling is one of key technologies for seam tracking. The model can re-
duce the noise interference, improve the stability and wbustness of
welding system. Moreover; the system can obtain the fault tolerant
ability from the model. The 3D curve welding seam was represented
by using cubic parametiic cuwe function, then the cubic parametiic
curve seam position model was obtained by using least square(1.Q).
Furthemore, the position model was also established by using cubic
B spline approximation. The pose model was gotten by employing the
position model and other welding seam coordinates. The performance
of the two model was compared and analyzed. Simulation result vern-
fies that B spline seam model excel the cubic parametric cuve seam

model and provid better approximation to the original welding seam.

Key words:

bic parametric curve function

3D welding seam model; B spline function; cu-

Quality of resistance spot welding based on variable electrode
SUN Haitao, ZHANG Yansong, LAl Xinmin, CHEN
Guanlong (School of Mechanical Engineering, Shanghai Jiaotong
Univemity, Shanghai 200240, China). p45— 48

Abstract Hot dipped galvanized (HDG) low catbon steels

force

have been widely used in intemal and outside plates of auto body.
Constant electiode force was utilized under conventional pneumatic
guns, which led to unstable welding quality. However, the quality of
resistance spot welding (RSW) on galvanized steels was sensitive to
variable electrode force. Considering contwlling electiode force ex-
actly with servo guns a design of experiment (DOE) method was
applied to analyze the influence of three stages of elecirode force dur-
ing the welding process, including preliminary force, welding force
and forging force, onwelding quality and to obtain optimum parame-
ters of variable elecirode force. The resulis showed that forging force
was noted as the most important factor, welding force as secondary
one, squeeze force as least important one, and that optimum param-
eters could increase tensile-shear force and nugget diameter of welds
significantly. This method would be the foundation of real-time qual-
ity evaluation and contwl based on electrode force.

Key words:  electiode force; DOE method;  hot dipped gal-

vanized low caibon steels; resistance spot welding

Welding characteristics of Al/Ti dissimilar alloys by laser weld-
ingbrazing with different spot CHEN Shuhai, I Liqun
CHEN Yanbin (State Key Laboratory of Advance Welding Production
Technology Harbin Institute of Technology, Haibin 150001, Chi-
na). p49—52

Abstract:  Ellipse spot and rectangular laser spot were used
as the heat source respectively to experimentally research laser weld-
ing-brazing with filler wire for Al/Ti dissimilar alloys. And the influ-
ence of gap and heat input on weld appearance were analyzed fur-
themore, the welding interface chamcterstics with different heat
source were obtained. Experimental results show that both ellipse
spot and rectangular beam can gain the good weld appearance. In-
creasing heat input is of advantage to enhance the interface strength,
but it is of disadvantage to control the weld appearance. Welding
stability and pocessing contiol with rectangular spot are better than
those with ellipse spot. The maximum tensle strength of joint gained
by ellipse spot and rectangular spot is respectively high up to 75%
and 80% of aluminum base material.

Key words:
brazing; Al T dissimilar alloys

rectangular spot; ellipse spot; laser welding-

Kinetic analysis of spray transfer welding arc in a longitudinal
HUA Aibing CHEN Shujun, 7ZHANG Xia-
oliang, YIN Shuyan (College of Mechanical Engineering and Applied

magnetic field

Electonics Technolagy, Beijing University of Technology, Beijing
100124 China). p53— 56

Abstract A miniaturized generator device for longitudinal



