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Multi-information fusion of droplet transfer in pulsed GMAW　　

PAN Cun-hai , LI Huan , LI Jun-yue , YANG Yun-qing , XUE Hai-tao

(Tianjin University , Tianjin 300072 ,C hina).p1～ 4

Abstract:Elect ric and spect ral information of droplet t ransfer in

pulsed GMAW are collected by using picking system , the image of

d roplet t ransfer is also quasi-synch ronously shot by high-speed camera.

There is explici t characterist ic of correspondence reflecting the droplet

transfer among the elect ric , spect ral and image information based on t ime

information fusion.T hereinto , the variation of spectral information is the

greatest w hen the t ransfer appears and it can reach 47% of the total in-

t ensity.All of the necking dow n , droplet growing up and falling apart

during droplet t ransfer of pulsedGMAW process can be found in spect ral

information.Fu rther , DFT (Discrete Fou rier T ransform)analysis show s

that the elect ric and spect ral frequency information and the droplet

transfer frequency also matches w ell.

Key words:gas metal arc w elding;droplet t ransfer;information

fusion;spect ral information;elect ric information;image information

Research on smal l type of spectrum sensor of droplet transfer 　　

YANG Yun-qiang1 , PENG Tao1 , LI Jun-yue2 , ZHANG Xiao-qi1(1.

Zhuzhou Insti tute of Technology , Hunan Zhuzhou 412008 , China;2.

Tianjin University , Tianjin 300072 ,C hina).p5～ 8

Abstract:Spect rum information is the best single to respect the

d roplet t ransfer discovered by far , but the system based on spect rograph

can not apply to test w elding droplet on line.Guided by the though t of

spect rum sensing droplet transfer , a small type of spect rum sensor of

d roplet t ransfer is developed in this paper.The idea of the design and

theory explore on the pract ice system is introduced in detail , also the

p ractice st ructure of the sensor is give out.The sensor worked w ell on

line cont rol.

Keywords:d roplet t ransfer;spectrum;on line;sensor

Locating system for planar workpiece based on hand-eye stereo vision in

arc wel idng robot　　LI Jin-quan1 , CHEN Shan-ben2 ,WU Lin1(1.Na-

tional Key Laboratory of Advanced Welding Production Technology ,

Harbin Inst itute of Technology , Harbin 150001 , China;2.Welding In-

sti., Shanghai Jiaotong Univ., Shanghai 200030 , China).p9～ 12 , 16

Abstract:Arc w elding robots applied in the indust rial product ion all

are the teaching and playback robots.This robot requests that the w ork-

piece is located conformably every time in the instance of the batch quan-

tit y production ,otherw ise teaching is requested over againg.Also there is

locating problem in arc w edling robot w ith off-line program system.If

the workpiece is located inaccurately , arc w elding robot can' t f ini sh

w elding along the original t rack made by off-line program .In the paper ,

the locating system for planar workpiece based on hand-eye stereo vision

in arc w elding robot is developed.First the inside and outside parameters

of the camera and the hand-eye relation are calibrated.And then the

robot is con trolled and moved to the tw o positions.The images are cap-

tu red by the camera mounted in the end ef fector of the robot at the tw o

posit ions.Finally the w orkpiece' s 3D coordinates in the basal coordinate

of the robot are calculated by image processing and stereo vision.Experi-

ments show that the w orkpiece' s locating information got by locat ing

system is accuracy.The locat ing system laid the foundation of indepen-

dent w elding.

Key words:image processing;stereo vision;camera calibration;

w orkpiece locating

Thermodynamic analysi s of a Ag-Cu-Ti active brazing alloy　　QU

Shi-yao , ZOU Zeng-da , WANG Xin-hong(S chool of Materials S cience

and Engineering , Shandong University , Jinan 250061 , China).p13～ 16

Abstract:A Ag-Cu-Ti alloy is one of the most extensive brazing al-

loy for joining of ceramics to metals w ith act ive metal brazing method.
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The activity of Ti as a alloy element is a key factor inf luencing the inter-

f ace reaction betw een ceramics and the brazing alloy , and plays an im por-

t ant role in w et tabili ty and joining abi li ty of ceramics by the brazing al-

loy.In this paper , the Ag-Cu-Ti brazing alloy has been analyzed thermo-

dynamically , the Ti act ivity and it s relat ion to the concent ration of the al-

loy components have been studied , and the interaction parameters of the

alloy components have calculated.Results of the analysis and calculation

have show n that the activity of Ti decreases w ith increasing Cu and de-

creasing Ag conten t.There is a certain repulsive interaction , 32.83 kJ/

mol of calculated value , betw een Ag and Ti , w hile a strong at t ractive in-

t eraction ,-16.14 kJ/mol, betw een Cu and Ti.In order to imp roving the

activity of Ti , it is helpful to adding some alloy elements to the Ag-Cu-Ti

alloy , w hich has a st rong bond w ith Cu , a w eak bond w ith Ti , and no for-

mation of the high melting point compounds or brit tle phases w ith alloy

components.

Key words:Ag-Cu-Ti alloy;active brazing alloy;activity;thermo-

dynamics

Adaptive control based on vision technology for aluminium alloy TIG

welding　　WANG Jian-jun , LIN Tao , CHEN Shan-ben , HU Jun-

chuan(S chool of Materials S cience and Engineering , Shanghai Jiaotong

University ,Shanghai 200030 , China).p17～ 20 , 24

Abstract:In this paper , the vision technology w ith adapt ive cont rol

technology are used in T IG welding quality con trol of the aluminium al-

loy.T he specialt ies of the T IG w elding process for aluminium alloy are

analysed , int roduced stochastic system theory into the welding process.

Then , stochastic models betw een w elding condi tion and the parameters

of weld pool have been established and the on-line identif icat ion of the

model parameters is realized.The adapt ive w elding current adjuster

based on the minimum variance theory i s designed.The experiments

show that adaptive system is excellent in cont rolling w eld bead for alu-

minium alloy TIG w elding.

Key words:aluminium alloy;TIG w elding;system iden tification;

adaptive minimum variance con trol

Design and implementation of control system for numerically controlled

welding positioner　　 SHI Yu , FAN Ding , WANG Zheng (S tate Key

Lab of Gansu New Non-ferrous Metal Materials , Gansu Univ.of Tech.,

Lanzhou 730050 , China).p21～ 24

Abstract:The development of numerically cont rolled posit ioner for

arc-w elding robot is of vital importance to the design of w elding f lexible

manufacturing center(WEMC) of arc-w elding robot.T he cont rol sys-

t em has taken 2-aixs servo motor cont rol card as it s core and use the

tw o-mode cont roller that based on Fuzz and PID cont rol method as i ts

position cont roller.In two-m ode cont roller , the outpu ts of Fuzz and PID

act on object at the same time , but weights of the Fuzz and PID are dif fer

f rom value of error.The w eight of Fuzz con troller is big when error is

big;on the other hand the weigh t of PID cont roller is big w hen error is

small.This st ructure avoids concussion ef fectively w hen f rom one con-

t roller sw itch to other cont roller.Tw o-mode cont roller has realized the

precise cont rol over posit ion of w elding posit ioner.The thesi s has made a

detailed theoretical analysis of the consti tution design and real-time con-

t rolled sof tw are and brought up the design and fulf illment method of

multi-t ask real-time controlled sof tware of high precisely numerically

cont rolled w elding posit ioner , w hich has a good result in pract ice.

Key words:numerically cont rolled w elding posit ioner , intelligent

two-mode cont roller , mult i-task real-time cont rol system , arc w elding

robot

Metallurgy characteristics of interface with ti tanium al loy coated by

molybdenum for non-oxidation spray　　 LI Xiao-quan , YU Zhi-shui ,

WANG guang-yao (East Chinese Shipbuilding Inst itute , Jiangsu

Zhengjiang 212003 , China).p25～ 27 , 32

Abstract:In this paper , coating interface microstructure of TA7 ti-

tanium alloy , which w as coated by the metal molybdenum wi th spraying

in the argon atmosphere and then kept at high temperature dif fusing ,

w as analyzed w ith microscope , scan electrode microscope , electrode probe

and X-ray dif f raction etc.The results show that a solid, almost non-layer

shape microstructure coat ing is available w ith subsonic speed plasma

spray , the atom diffusing nearby interface w ould speed up metallurgical

bonding , and af fect tit anium alloy microst ructure nearby interface in cer-

tain degree.

Key words:tit anium alloy;thermal spraying;interface;coat ing in-

terface

Effect of TiO2 on microstructure of laser cladding of nickel-based hard-

facing alloy　　CHAO Ming-ju1 , LIANG Er-jun1 , YUAN Bin1 , YAO

Jian-quan2(1.Physical Science & Engineering College , Zhengzhou Uni-

versi ty , Zhengzhou 450052 , China;2.College of Precision Inst rument

and Opt icelect ronic Engineering , Tianjin University , Tianjin 300072 ,

China).p28～ 32

Abstract:The experiments of laser cladding of Ni-base hardfacing

alloy powder added w ith and without TiO2 were carried out.Microst ruc-

tu re of the clad layers w as analyzed using scanning elect ron microscopy ,

X-ray diff ract ion and electron probe , and microhardness of the coat ings

w as also measu red.It i s shown that microst ructure of the G112+(mass

f raction , %)4TiO2 laser clad layer on 45 steel subst rate consists of the

fine in-situ formed phases of TiC , TiB2 , M 7C3 and M 23C6 , w hich are dis-

t ributed in the mat rix of γ(NiFe) dendri tes , and that the addition of

TiO 2 can enhance the toughness of coatings , refine the microstructure of
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clad layer , suppress the formation of block phase in the laser clad layer

and reduce the cracking susceptibility obviously.The microhardness dis-

t ribution of G112+(mass f ract ion , %)4TiO 2 laser clad layer is uniform ,

and it s average microhardness is 750 HV0.3.

Key words:laser cladding;TiO 2;nickel hardfacing alloy;mi-

crost ructure

Forming process analysis of equiaxed grain in weld nugget zone during

friction-stir welding of aluminum al loy　　WANG Da-yong , FENG Ji-

cai , DI Ou , LI U Hui-jie(National Key Laboratory of Advanced Welding

Production Technology , Harbin Inst itute of Technology , Harbin 150001 ,

China).p33～ 35

Abstract:A physical model of the forming p rocess of equiaxed

grain in w eld nugget zone during f riction stir welding of aluminum alloy

w as established.Experimental results showed that thermal cycle caused

material sof tening near rotat ion tool.S of tening material f low ed as plastic

s tate under the mechanical sti r of rotation tool.The speed of diff eren t

f low ing layer in softening material w as dif ferent , result ing in speed gradi-

ends and sticking f riction shear st ress at the interface betw een adjacen t

layers.Under the shear st ress , the banded st ructures of parent material

w ere highly elongated and bended.When the degree of bend exceeded

the limit of grain boundary , the original banded structures boundary be-

gan to degrade , and the equiaxed grains forming in banded st ructures

w ere arrayed by the energy principle , resulting in no order and di rection

pattern of equiaxed grains.

Key words:w eld nugget;f ri ction-stir w elding;forming process

analysis

Strength and fracture behavior of Si3N4 ceramic/ Inconel 600 alloy liq-

uid phase inductive diffusion bonding joint 　　YANG Min , ZOU

Zeng-da , LIU Xiu-zhong ,WANG Yu-fu , CUI Feng-you(S chool of M a-

t erial Science and Engineering , Shandong University , Jinan 250061 , Chi-

na).p36～ 38 , 42

Abstract:Bonding of Si3N 4 ceramic to Inconel 600 alloy w as carried

out by liquid phase inductive dif fusion bonding(LPIDB)method with

Nb/ Cu/Ni multi-interlayer.Ef fect of bonding condit ion on joint st rength

and fracture behavior was investigated in the paper.Joint strength w as evalua-

ted by shear test , shear f ractu re surface of the joint w as observed by

SEM.It w as show n that the parabolic relat ionship among the shear

s trength of the joint and bonding temperature(w hen bonding time is 3

000 s and bonding pressure i s 5 MPa), bonding pressure(w hen bonding

temperatu re is 1 130 ℃ and bonding pressure is 10 MPa)w as observed.

Key word:liquid phase inductive;diffusion bonding;Si3N4 ceram-

ic;Inconel 600

Study on contacting line of two intersecting pipes in welding assembly　

　LI Xiao-gang , Lǜ Bi-feng , YAO Wei-wei , XUE Ji-ren(Material Sci-

ence and Engineering Department , Dalian Railway Institute , Liaoning

Dalian 116028 , China).p39～ 42

Abstract:In the w elding engineering of large-scale pipe st ructu res ,

the assembly preci sion and the branch pipe cutt ing curve of tw o inter-

sect ing pipes haven' t been sett led for a long t ime.Based on the engineer-

ing practices of pipe st ructu res ,a mathematical model used for hemetially

sealed intersecting assembly between radially cut b ranch pipe and uncut

main pipe is established.By the solution of the model , a calculat ing for-

mula of the local dihedral angel of intersect ing line and a paramet ric e-

quation of contacting line are given.At the same time , the mathematical

essence is expounded.A branch pipe , pract ically cut , can be assembled

w ith a main pipe accurately.

Key words:intersect ing pipes;contacting line;paramet ric equation

A system of welding parameter collection and analysis based on Lab-

ViewVI　　ZHANG Yong1 , XU Xin1 , CAI Yan1 , HUA Xue-ming1 ,

WU Yi-xiong1 , YU Qian-bo2(1.Welding engineering Insti tute , Shanghai

Jiaotong University , Shanghai 200030;2.Nantong SanJiu Welding E-

quipment CO.LTD , Jiangsu Nan tong 226006).p43～ 46 , 50

Abstract:A w elding param eter collection and analysis system

w hich is based on NI Virtual Inst rumen t is described.A welding current

and welding voltage signal collection circuit is designed.For farther re-

search demarcated signals are added to represent diff eren t w elding peri-

od.This article introduces software f low chart of the system in detail.

The system can collect and display signals in real-time ,and use the stati s-

tical analyzing method to t ransfer current and voltage signals into accessi-

ble format.By this means , the welding process' characterist ic parameters

can be ext racted ou t and show n in the probability densi ty dist ribut ing di-

agrams.Experimentat ions prove that this system w orks in stabilization ,

sat isfy the CO2 arc w elding p rocess , and the collected data is full and

credible.

Key words:LabView;Virtual Instrument(VI);w elding parame-

ter;w elding process;signal collect ion

Study in GTAW of fuzzy neural controller based genetic algori thm LEI

YU-cheng , ZHANG Cheng , CHENG Xiao-nong , CHEN Xi-zhang

(School of Materials S cience and Engineering , Jiangsu University , Jiang-

su Zhenjiang 212013 , China).p47～ 50

Abstract:GTAW is that cont rols linear energy easily and has high

quality welding of sheet metal.It is diff icult to realize real t ime and effec-

tive control.Welding process is a st rong nonlinear system of complexity

and multi-parameter.Fuzzy control has characteristi c of human experien-

tial thought.Neural netw ork is of self-cont rol and self-study for informa-

tion.The genetic algorithm is a new method of global optimal searching
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that has character of simpleness , catholicity , parallel processing and w ide

application.This paper designs a new fuzzy cont roller harmonizing using

three methods' advantages.The result of simulation in pulsed GTAW

indicates the new fuzzy neural cont roller is bet ter than t radit ional fuzzy

cont roller.

Key word:GTAW;fuzzy neu ral netw ork;genet ic algorithm

Integrated intelligent system for welding seam error and penetration

depth identification　　ZHANG Hua , HU Jing , ZOU Chun-hua , PENG

Shao-bin(Robot & Welding Automation , Nanchang University , Nan-

chang 330029 , China).p51～ 54

Abstract:In this paper a in tegrated in telligent system for seam

tracking and penetrat ion cont rolling is int rodmed, w hich receives infor-

mation of w elding seam error and penet rat ion depth f rom only one sen-

sor ,and realizes seam tracking and penetration cont rolling simultaneous-

ly.This paper int roduces the constitution of the system , methods of in-

f ormation recognition , the design of the neural-fuzzy cont roller and the

p ractical application.

Key Words:seam tracking;penet ration depth ident ification;neu-

ral netw ork;fuzzy con trol

Principal component analysis based artificial neural networks for arc

welding qual ity control　　Yang Hai-lan , Cai Yan , Chen Geng-jun ,Wu

Yi-xiong(Welding Engineering Insti tute , Shanghai Jiaotong University ,

Shanghai 200030 ,C hina).p55～ 58 , 64

Abstract:In this paper , the applicat ion of principal componen t

analysis(PCA)and artif icial neu ral networks(ANN)t o the m ul tivariate

s tat istical analysis and quality cont rol w as int roduced.The pool width

cont rol of MAG w eld w ith high current w as taken as an example.

Through the PCA of 6 w elding parameters , 4 main factors w ere ext ract-

ed.The relationship betw een main factors and original parameters w as

discussed.T he PCA values w ere taken as the new t raining sample set and

the output result s indicated both the convergent speed and the training

accuracy of PCA-based ANN w ere much bet ter than those of basic BP

ANN.

Key Words:principal component analysis;artif icial neural net-

w orks;BP algori thm;quali ty cont rol

Real-t ime cont rol system of digital w elding machine based on

communication betw een DSP and MCU 　HE Jian -ping1 , ZHANG

Chunbo1 , WU Yi-xiong1 , JIAO Fu-jie2(1.Shanghai Jiaotong Uni-

versity , Shanghai 200030 , China;2.Shanghai University of Engineer-

ing and Technology S cience , Shanghai 200336 , China).p59～ 64

Abstract:The problem of time dist ribution of multit ask cont rol sys-

tem in digital TIG w elding machine is solved by using tw o-CPU system

of TMS320F240 digital signal processor and AT89C2051 single-chip

cont roller.The m ain points of this tw o-CPU cont rol system are the of

tasks distribution to tw o CPUs , velocity m atching of tasks and efficient

communicat ion betw een two CPUs.Communicat ion model of this two-

CPU system is analyzed in this paper.The softw are agreement of asyn-

chronous communicat ion suitable to the occasion of cont rol system in

w elding machine is com e up.T he paper comes up w ith multit ask control

system from almost every aspects according to author' s research on digi-

tal T IG welding machine , analyzes the p rinciples of sof tw are and hard-

ware , poin ts out the superiorit y of thi s real-t ime con trol system centered

by DSP(Digital Signal Processor)for the implementat ion of digitalization

and information welding machine.

Key words:communicat ion;real-time cont rol system;digital signal

processor;digital welding machine

Study on pulsed ACTIG welding technology of thin sheet of aluminium

alloy　　LIAO Ping1 , CHEN Shu-jie1 , YANG Wen-jie2(1.Jianmusi U-

niversi ty , Heilongjiang Jiamusi 154007 , China;2.Hegang Generat ing

Limited Liability Company , Heilongjiang Hegang 154109 ,C hina).p65～

67

Abstract:The w elding technology of thin sheet of aluminium alloy

is studied by using the double inverter pulsed AC TIG w elding power

sou rce in this paper.The influences of pulsed current peak value , EP time

and pulsed cu rrent f requency on the w elding technology are studied.The

pulsed current peak value and EP t ime have a important effect on re-

moval of the su rface oxide , the lower f requency should be adopted for

thin sheet of aluminium alloy.With rat ional welding parameters , the

w elding appearance can be easily cont roled , and the good w elding quality

can be acquired.

Key words:aluminium;pulsed AC;TIG w elding

Research on simulation for surface tension transformation in CO2 arc

welding 　　ZHANG Guang-xian , ZHOU Zeng-da , CHEN Ren-fu , YIN

Hai , LI U Ming-zhi(Shandong University , Jinan 250061 , China).

p68～ 72

Abstract:Based on the study of droplet t ransfeormation and invert-

er arc w elding pow er su rface tension t ransformation(ST T)in CO 2 arc

w elding w hich has very low spat ter has been used in pipe root-w elding.

In this paper , a simulation model is presented for ST T in CO2 arc weld-

ing w hich integrates current inverter welding pow er and arc model , and

is designed to simulate the effect of droplet to arc length in arc phase and

the effect of conductor to the current decrease rate in short ci rcuit phase.

The result of simulation is almost same as experimen t , and show s the

conductor in output loop is a key to realize low spat ter
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Key words:surface tension transformation; simulink simulation;

current inventordroplet transformation;CO 2 arc welding

Mathematical model of hydrogen escaping from deposited metal　　

ZHANG Jing-hai ,WEI Jin-shan ,WANG Xiao-dong(Luoyang Ship M a-

t erials Institute , Henan Luoyang 471039 , China).p73～ 78

Abstrct:Based on fick' s fi rst and second law and int roduced sur-

f ace hydrogen t ransmission coeffi cient “ h” , the mathematical modle of

hydrogen escaping f rom deposited metal at a unsteady diffusion condition

is founded in alcohol hydrogen test.The escape hydrogen-t ime function is

caculated by the modle w ith the parameters of the ini tial hydrogen con-

cent ration , di ffusion coeffi cient , su rface hydrogen transmission coef ficien t

and radius of the specimen.The results show that the surface condition

of the deposited metal has great effect on the hydrongen escaping f rom

the metal , w hich is a vital facter to be taken into account in the research

of the hydrogen diffusion and accumulat ion in w elded joint.The practica-

bility of the modle i s proved by succeeding in fif fing measured escape hy-

drongen-t ime curves and explaining some experimental phenomena.

Key words:hydrogen dif fusion;escape curve of dif fusible hydro-

gen;mathematical model

Influence of environment condition on cracking-resi stance of

10CrNi3MoV steel　　WEI Jin-shan1 , FANG Hong-yuan2(1.Luoyang

S hip M aterial Research Inst itute , Henan Luoyang 471039 , China;2.

Harbin Insti tute of Technology , Harbin 150001 , China).p79～ 82

Abstract:In this paper , the influence of envi ronment condition

(temperature and relat ively humidity)on dif fusible hydrogen content of

elect rode deposited metal , HD escape characteri stic and the cracking-re-

sistance are studied by cracking test and HD escape characteristi c of

590 MPa high strength ship st ructure steel(10CrNi3MoV steel )and

special elect rode.The research demonstrated that dif ferent HD conten t

and HD escape characterist ic depending on environmen t condi tion can

p roduce di fferent result during various cracking test.It is di scussed that

the slow diffusible hydrogen escaping of later period(HD
s
)is the key

factor to ef fect multi-pass weld cracking test.

key words:10CrNi3MoV steel;environment condit ion;dif fusible

hydrogen;cracking-resistance

Numerical analysi s of a method for relieving welding stresses of girth-

weld pipes with small diameters　　L Jian-min , CHEN Huai-ning ,

LIN Quan-hong.(Institute of Metal Research , Chinese Academy of S ci-

ences , Shenyang 110016 , China).p83～ 86

Abstract:The stress corrosion crack of small diameter steel pipe

girth w elds has been an engineering puzzle for a long t ime.This paper

presents a new method for relieving st resses- deformation method by

temperature dif ference.By using general-purpose nonlinear finite element

analysis sof tw are MSC.Marc , finite element modeling of original residual

st ress dist ribut ions in small diameter steel pipe gi rth w elds and the relief

of residual st resses by temperature dif ference are discussed in this.A se-

rial of numerical analysis data and related rules about heating posi tion ,

heating band w idth and heating t ime , are showed here.It show s that , by

using this new method , residual stresses are decreased nearly to zero both

on the inner su rface and the outer surface of w eld.

Key words: numerical analysis; residual st ress; deformation

method by temperature diff erence;small diameter pipe

A new type of cathode of high-power electron gun　　HE Cheng-dan1 ,

LI He-qi1 , XU Qi-jin2(1.Gansu Universi ty of Technology , Lanzhou

730050;2.Lanzhou Institute of Physics , Lanzhou 730000 , China).p87

～ 91

Abstract:The bombarded LaB6 cathode is a new type of cathode

applied in the elect ron gun.It has not only a good st ructure in optics sys-

tem , but also the pow erful abilit y of emission and has a great important

signi ficance in developing and researching the high-pow er elect ron gun.

The principle of the w ork , the signif icance of the study , the selection of

the material of the cathode w as dealt w ith in this paper.This task based

on investigation has completed the design and calculation of bombarded

cathode , it has designed and completed the experiment equipment of the

bombarded LaB6 cathode.By the experiment , w e found that the bom-

barded LaB6 cathode could get the maximum of emission current that is

450 mA , when the cathode temperatu re got to 1 843 K.Moreover , by

analyzing the datum of the experiment , w e got the constant A of LaB6 e-

mission that is 21.33 and the function Υs of it that is 2.6 eV , which are

qui te similar with the theoret ic value , and proved the experiment had ve-

racity and reliability.

Key words:elect ron beam w elding;bombard cathode;electron

gun;LaB6

Latest advances of brazing & soldering technology　　GAO Feng1 ,

SEKULIC.Dusan.P.2 , QIAN Yi-yu(1.National Key Laboratory of Ad-

vanced Welding Production Technology , Harbin Institute of Technology ,

Harbin 150001 , China;2.Center for Robotics and Manufacturing Sys-

tems , University of Rentuclcy , Lexington, K Y , U.S.A.40506).p92～ 96

Abstract:In this paper , based on the 2002 AWS Welding Show in

Chicago , IL , USA which represents the latest technology and tendency in

the brazing & soldering f ield around the w orld, the novel project s of

brazing study are analyzed with the understanding of the recent lit era-

tu res.At the same time , it is found that the study on b razing technology

has been developed to numerical and simulating period.The key research

issues come to focus on the precise control and essential mechanism of

brazing.Thus this report may provide some suggest ions to keep up w ith

the development of the brazing study.

Key words:reactive w ett ing;brazing;reactive dynamics;in terface

migration
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