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tially. The research results can provide the possibility on optimizing
welding procedure of high temperature pipe and contwlling welding
residual stress effectively.

Key words:

design; welding procedure; optimization; numerical simul ation

high temperature pipe; orthogonal experiment

A novel ultrafast-convert complex-pulse variable-polarity arc
QI Bojin, CONG Baogiang ( School of
Mechanical Engineering and Automation, BeiHang University, Bei-
jing 100083, China). p57— 60

Abstract:

welding power topology

A novel main circuit topology of ultmafast-convert
complex high-frequency pulse squarewave variable-polarty arc
welding power supply was desgned and analyzed which consisted of
two paits. In the front pait, the base cuwent and pulse current were
povided by two independent direct current power supplies. In the
latter part, direct curent was trandomed into series of high-fre-
quency complex-pulse variable-polarity current, which cmwsses zero
with no dead-time, by high-frequency pulse-forming circuit and full-
bridee current-polarity transform circuit. The reliability and safety of
the circuit system was effectively provided by assstant parallel con
nection protecting circuit. The results of aluminum alloy varable po-
larity tungsten inert gas welding show that the high-frequency comr
plex-square-wave variable polarity cumrent generated by novel circuit
topology has fast rising and falling edge, which can satidy the re-
quirements of a novel high-strength and high-efficiency special van-
able polaiity arc welding.

complex high-frequency

Key words: ultrafast convert

pulse; vanable-polarity square-cument

Effect of elements diffusion behavior on thermal fatigue of nickel
based alloy coating deposited with thermal spraying CHEN
Yajun"% WANG Zhiping®, JI Zhaohui> DING Kunying’ WANG
Lijunl(l. School of Materials Science and Engineering Tianjin Uni-
vesity, Tianjin 300072, China; 2. College of Sciences, Civil Avia-
tion Univessity of China, Tianjin 300300 China). p61— 64
Abstract  Thermal spraying technique was applied to prwo-
duce nickel based alloy coating on Cu alloy. Optical microscopes
SEM analysis were used to investigate the el emental diffusion and the
microstructure in the inteface between the nickel based alloy coating
and the substrate. And the influence of the elements diffusion behav-
ior on themal fatigue resistance was studied. The resulis show that
alloy elements distrbute continuously from nickel based alloy coating
to substrate; and have an abmpt change at the interface between the
substrate and coating. During heat treament, an inter-diffusion layer
appears between the substrate and coating, and the ability of Cu ele-
ment diffuson was improved with the increase of temperature and
time. The main affecting factor was temperature, and the effect of
time was followed duning heat treatment. The themal fatigue resis
tance of nickel based alloy coating was improved by elements diffu-

sion. The thermal spraying coating endured 85 time thermal shock at

550 “C was perfect without defects such as crack and spalling.

Key words:  themal spraying; nickel based alloy coating;

diffusion behavior; thermal fatigue

Space welding seam tracking beased on firee floating space robot
GAO Sheng CHANG Yulian, ZHANG Ruijiee REN Yongliang

( School of Mechanical Science and Engineering, Daging Petroleum

Institutes Daqing 163318, Heilongjiang China). p65— 68
Abstract:

replace astionauts to perform space welding task. For a planar free

Space wbot can fly or float in the space to help or

floating dual-am space robot, the path planning of welding torch po-
sition and configuration in tracking space weld is studied. On the ba-
sis of kinetic model of dualam space robots the computationa ap-
proach of obot am end velocity is discussed and analyzed, and the
solution of dualam end velocity is defined as a multi dimentional
searching problem which is slved by introducing Genetic Algrithom
to optimize calculation parameter. Finally, an algrithom of path
planning of dua-arm space robot tracking space weld is proposed
which is verified and analyzed by two simulation experiments of line
and arc welding seam tracking.

Key words: space robot; motion planning; weld; tracking
Analysis on dynamic resistance in resistance spot welding of
stainless steel ~ WEN Jing', WANG Chunsheng? XU Guocheng',
CHENG Guoli*( 1. School of Materials Science and Engineering, Jilin
University, Changchun 13025, China; 2. Changchun Railway Vehi-
cles Corporation, Changchun 130062, China) . p69— 72

Abstract  The dynamic resistance signal was collected by an
automatic data acquisition system. Research indicated that the dy-
namic resistance signal responded well to the change of welding pa-
rameters and contained plenty of quality information. There was an
obvious correspondence between the dynamic resistance signal and
the growth process of nugget. The inflexion time and destination val-
ue of dynamic resistance curve had strong relativity with the time of
nugget appearance and the final size of the nugget respectively.
Welding parameters affected the dynamic resistance signal obviously
and regularly. When an expulsion occurred a sharp dwop in dynam-
ic resistance cuwve and a peak in the change mate of dynamic ress-
tance curve can be used to automatically identify the splash.

Key words;

stainless steel; resistance spot welding; dynam-

ic resistance

Damage behavior within local materials at different stress states
CHE Hongyan*?, CHEN Jianhong"? ZHU liang"% LV Xi-
anfeng" 2(1. College of Materials Science and Engineering, Lanzhou
Univesity of Technology, ILanzhou 730050, China; 2. State Key
Laboratory of Gansu Advanced Nomferrous Metal Materials Lanzhou
Univesity of Technology, ILanzhou 730050, China). p73—76
Abstract

materials at different stress state, two kinds of doble-hole tests were

In order to study the damage behavior within local

carried out. The thickness of the specimen is 1 mm. The radius of

hole are same in the fist specimen. However the radius of hole are
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different in the second specimen. One of them is 1 mm, and the
other one is 2 mm. Meanwhile, the sze of bridge betveen two hole
are different. The former is 0. 4 mm, and the later is 0. 2 mm. Then
the numerical resultes were compared with that of the experiment to
venify the validity of Guison damage models in describing the initia-
tion and propagation of cracks durnng their evolution. The results
show Gurson damage model give good results to the second speci-
men. Because the stress tiaxiality of second specimen greater than
0.4.

Key words:

aluminium alloy; double-hole test; damae; fi-

nite element method

Wear resistance of chromium carbides coating alloyed by va-
caum electron beam LU Binfeng, LU Fenggui, TANG Xinhua,
YAO Shun (Shanghai Key Labomatory of Materials Laser Processing
and Modification, Shanghai Jiaotong University, Shanghai 200240,
China). p77— 80
Abstract

fy the surface of a low carbon steel substrate by electron beam irradi-

Fe/ Cv C powder mixtures were employed to modi-

ation in vacuum condition. By optimizing the electron beam parame-
ters chromium camide is in situ syntheszed in the surface composite
layer. The suface composite layer was analyzed with optical micro-
scopes XRD analysis and tobological test. There are two main phas-
es in the surface composite layer: chromium carbides as hard phase
and austenite as tough phase. There are little typical hexagonal pu-
maty chomium cabides in the surface composite layer. Eutectic
chromium carbides dispersively distribute between the interface of
austenite phase to fomm a net like structure. It is metallugical comr
bination in the surface composite layer and the substrate. The exist
ing of caibides in the composite layer provides a notable im provement
on the wear resistant property of the suface layer.

Key words:  surface composite layer; vacuum electron beam

irradiation; chomium catbide; wear resistance

Offline automatic programming of arc prototype system based
on arc welding rdbot DU Naicheng" %2 HU Shengsun" %
DING Wei'(1. School of Materials Science and Engineering, Tianjin
Univesity Tianjin 300072, Ching 2. Tianjin Key Laboratory of
Advanced Joining Technology, Tianjin university, Tianjin 300072
China). p81— 84

Abstract: At present methods of graphic teaching for robot
are mostly adopted in offline programming system to establish the
path of wbotic movement. However, for this programming of the ap-
proach complex path the workload is still a laige. Moreover, the
wbot procedure (JOB) is handly formed by using the position data
and welding instructions, which calculated directly by path plan
ning. The offline automatic programming was researched for arc
welding wobots. The relative JOB is a data exchange interface of MO-
TOMAN robots. With this interface, the offline automatic progranr
ming module generates wbots pocedures. Through ODBC interface,

offline automatic progranming module queries the planning instruc

tions and data in the corresponding database in the arc prototype sys-
tem. The advantages of database are conducive to the expansion of
offline programming system. The experiment results show that the re-
searched offline programming operates stably, and the wbot moves
coherently, and the welding path is accordant to the design.

Key words: robot; arc pototype; offline automatic program-

ming; relative job

Quantitative analysis method of geometrical precision quality on
precision welding structure ~ KONG Liang!, YU Hailiang!, JIN
Xin', WU Yixiongl'z(l. School of Matenals Science and Engineer-
ing Shanghai Jiatong Univewsity, Shanghai 200030  China; 2.
Shanghai Key Laboratory of Materials Laser Processing and Modifica-
tion, Shanghai Jiaotong University, Shanghai 200240, China). p85
—88

Abstract  Based on fussy set theory, a quantitative method
for welding geometrical quality control of precision welding structure
(PWS) ispresented. The “Quality Differentiation Coefficient” which
characierizes the relation beween quality difference and effective
quality essentials is adopted to formulate the qualitative linguistic
variables of welding quality difference properties. The welding quali-
ty analysis model which could fully utilize experts expernments and
historical data for PWS is established to quantificational analysis and
decision-making ..

Key words;
precision; quantification; quality analysis

precision welding stmucture; welding geometri cal

Misalignment production and its prediction model in tailored
XIN Liming"? ZHAO Mingyang', XU
Zhigang' (1. Shenyang Institute of Automation, Chinese A cademy of
Science, Shenyang 110016 China; 2. Graduate School of the Chi-
nese Academy of Sciences Beijing 100039 China). p89— 92, 96
Abstract:

blank laser welding

Misalignment is an important quality evaluation
standard in tailor welded blanks. The contwol of misalignment espe-
cially for thinner blanks, is a difficult problem in tailored blank laser
welding process. The production and control of misalignment is stud-
ied based on a tailored blank laser welding system. The irfluential
factors of the misalignment are obtained after numbers of experi-
ments; the defomation of the blanks before welding, the intensity of
the clamping force, the uniformity of the clamping forces deformation
of the clamping beam flatness eror of the based platform and the
welding pocess. A mathematical model is established according to
the analysis of misalignment. Experimental results indicate that the
model provides an effective theorical guidance in improving welding
quality.

Key words:

nite element analysis; misalignment prediction modeling

tailored blank laser welding; misalignment; fi-

Interfacial structure and properties of galvanized steel sheet
joined by pulsed arc brazing process LI Ruifeng, YU Zhishui

HE Jianping (College of Materials Engineering, Shanghai University



