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Fig. 3 Flowchart for recogntion of initial weld posttion
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MAIN TOPICS, ABSTRACTS &KEY WORDS

Study on microstructure of the coatings sprayed in low pressure
condition and its post treatment technology
SONG Dan, ZHANG Zhongli ZHAO Lingyan (School of Materials
Science and Engineering, Shenyang Univewsity of Technology,
Shenyang 110178 China). pl— 4

Abstract;

technology on the coatings micwstructure formation in the low pres-

LI Deyuan

In order to make clear the effect of the spraying

sure spraying, the wires of 4Crl3, Al and Ti were adopted to pre-
pare the spraying coatings in air and low pressure condition, respec-
tively. The microstucture, the amount of the compounds and their
distribution pattern in both coatings were compared by the micro-
analysis and micro-area chemical analysis. Static press test was used
to investigate the closing possibility of the pomwsities. After the press
tesk the coatings was heated to certain temperature to analyze the ef-
fect of the recrystallization heat treament on the coatings microstruc-
ture. As a result the amount of the oxide in 4Cr13 and Al coatings
has been reduced obviously in the low pressure condition and met
allurgy combination between the splat particles can be formed by
pressing and heating. However the low pressure condition can not
provide sufficient protection for the Ti coatings the following recrys
tallization heat treatment can not get metallugy combination between
the particles.
Key words:

ide; recrystal lization

arc spraying; coalings spraying particle; ox

Full digital control of I/ I mode pulsed MIG welding based on
SHA Deshang,
(School of Automation Beijing Institute of Technology,
100081, China). p5— 7 12

Abstract:
for pulsed MIG/MAG welding based on digital signal processor
(DSP) control. One droplet per one pulse (ODPP) is maintained
with the proposed control strategy which is characterized by /1 mode

triple closed loop control Liao Xiaozhong

Beijing

This paper presents a full digital contwol strategy

with adaptive voltage compensation (AVC). Welding database with
different materials and diameters is established according to wire feed
speed. Arc length is detected during each pulse period and the melt
ing rate is changed. Moreover, real time compensation for the volt
dwop acwss the wire stickout is made to ensure the arc length con
stant while stickout changing. Operation principles are analyzed and
control block diagram composed of triple closed loop is also present
ed. Experimental results show that the proposed method is feasible
and universal. Constant arc length is realized when wire stickout
changes. The welding process is stable and the welding bead is also
good with the proposed method.

Key words:  pulsed MIG welding; full digital contwol; arc
length

Stereovision based detection of 3-D weld seam using epipolar

line constraint and laser stripe indication LI Hexi*% WANG

Guormng', SHI Yonghua!, ZHANG Weimin'(1. College of Mechan-
ical and Automotive Engineering, South China Univesity of Technol-
ogys Guangzhou 510640, China; 2. College of Information Engi-
neering, Wuyi Univesity, Jiangmen 529020, Guangdong, China).
p8&— 12
Abstract:

for a binocolar stereovision system mounted at the end-effector of

An epipolar line constraint equation is established

welding wbot. The stereovision correspondence technique based on
the combination of epipolar line constraint with laser stripe indication
is applied to detect the position of a three-dimensional (3-D) saddle-
shaped weld seam which is produced by the intersection of o circu-
lar pipes. The experimental results show that the smooth segments of
laser stripe in the weld seam image can be obtained using thinning
and debuming arithmetics and the stereovision correspondences be-
tween pairs of points at the left and the right images can be depend-
ably realized by detecting both the singular points of laser stripe cur-
vature and the intersecting points of laser stripe with epipolar line
thus the detection accuracy to the 3-D weld seam and its adjacent
area can be improved. The geometrical shape of the 3-D weld seam
is reconstructed from the 3-D data acquired by stereovison-based de-
tection with less errors compared with its actual dimension therefore
the proposed method can satisfy the detection reqiment of 3-D weld
seam in automatic robot welding system.

Key words:

stripe indication; correspondence; weld seam detection

stereovision; epipolar line constrain laser

Plasma component cal culation in underwater wet welding LI
Zhigang, ZHANG Hua, JIA Jianping (Institute of Mechatronics En-
gineening, Nanchang University, Nanchang 330031, China). p13—
16

Abstract
ble in the underwater wet welding. Combined with the previous bub-

The electric arc is formed in the ionized gas bub-

bles components determination, the main ionization and dissociation
process in the bubble are analyzed. The calculation based on the
potapov model was done for the undetwater arc components at differ-
ent water pressures and temperatures under the local thermodynamics
equilibrium state. Its main theorical bases are the Dalton law of par-
tial pressure, the law of mass action the electric charge quasi-neu-
trality condition and the chemistty measurement equilibrium condi-
tim. The results show that with the pressire increasng from
0. 101 3 MPa to 1. 013 MPa and then to 10. 13 MPa, the density of
HoHS 0G0, ¢F
degree is not influenced by the water pressure.

Key words:

nents calculation

is increased but the average ionization

underwater wet welding; electric arc; compo-

Recognition and positioning of start welding position for arc
welding rabot  CHEN Xizhang', CHEN Shanben®( 1. School of

Material Science and Engineering Jiangsu Univewsity, Zhenjiang
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212013 Jiangs, China; 2. Institute of Welding Engneering
Shanghai Jiao Tong University, Shanghai 200030 China) . p17—20

Abstract:
position (SWP) is the first step to realize intelligent wbot welding.

The recognition and positioning of start welding

The definition of SWP is given based on the analysis of seam type.
The macw-scopical images of woikpieces to be welded are snapped
by CCD camera in a relativly large range without additional light.
The recognizing methods of SWP are analyzed according to its defini-
tion. A two-step method that from coarse to fine is proposed to rec-
ognize the SWP accurately. The first step is to olve the curve func-
tions of seam and workpieces boundaries by fitting, and their inter-
section points are regarded as the initial value of SWP. The second
step is to establish a small window that takes the initial values as the
centre. And the SWP becomes exact by the corner detection in the
window. Both the abundant information of orginal images and the
stuctured information of recognized images are used acconding to the
given judge wles, which take full advantage of the image information
and improve the recognized precision. The detected results show that
the actual position of SWP and recognized initial value by the first
step are identical for the nomal seam but the recognized result by
the first step is different from the actual position for the unnomal
curve seam. The exact results can be obtained by the presented two-
step method for both nomal and un-nomal curve seams.

Key words:
welding bot

start welding position; image recognition; are

Cracking control technology of TiC/Ni coatings prepared by in-
situ fabrication through laser cladding HE Qingkun, WANG
Yorg, ZHAO Weimin CHENG Yiyuan (Material Department, Col
lege of Mechanical and Electronic Engineering, China Petoleum U-
niversity, Dongying 257061, Shandong China). p21— 24
Abstract  There are many cracks in TiC/ Ni coatings pre-
pared by inrsitu fabrication through laser cladding. The reasons for
crack initiation in the coatings were analyzed from the micwstruc-
ture, the phase composition the residual stress the macro morphot
ogy and the fracture obsewation. Comesponding cracking control
measures were also proposed. The investigation indicated that the
cracks of the TiC/ Ni coatings are mainly brittle cold cracks caused
by had brttle phases and intemal residual stress. The replacement
reaction (M 3Ce+Ti—>M+ TiC) occurs by increasing the content of
Ti powder. Therefore cracks of the coatings can be reduced or e
liminated. Moreover; intriguing microstiuctures of the coatings are
obtained with enhanced plasticity and toughness and reduced residual
stress by nickel powder addtion or by optimizing processing parame-
ters thus the cracking susceptibility can be decreased.
laser cladding; cracking

Key words:  in-situ fabrication;

conirol;  replacement reaction

Welding distortion prediction and control of thin plate welded
structures of the truck side-walls LI Yana, ZHAO Wenzhong,
LU Bihong, NIE Chunge (School of Traffic Transportation, Dalian
Jiaotong University, Dalian 116028 Liaoning China). p25— 28

Abstract:  During the process of the truck side-walls weld-

ing, buckling deformation is caused by the shinkage force in the
weld seams. It is difficult to predict and control the distortion. The
buckling deformation which not only reduces the strength but also af-
fects the smoothness and the beauty of thin-plate. The welding dis-
tortion of the tuck side-wall was studied using inherent strain as an
equivalent load. The results show that the predicted results is conss-
tent with the measured data. Based on the simulation model, the dif-
ferent factors involved in the design and welding affecting the distor-
tion were investigated usng the orthogonal design. The optimal de-
sign is presented which provides reliable theoretical references for
thimplate welding defommation contolling of the tuck side-walls.

Key words: thinplate welded structure; welding distortion;
inherent strain; orthogonal design

Numerical simulation of RSW temperature field during alu-
minum alloys LBRSW I Yonggiang', Zhao He’ Zhao Xi-
hua', Jiang Wenhu®, Zhang Weihua'(1. School of Materials Science
and Engineering, Jilin Univewsity, Changchun 130022 China; 2.
State Key Laboratory of Advanced Welding Production Technologys
Harbin Institute of Technologys Harbin 150001, China; 3. R & D
cente; FAW, Changchun 130011, China).p29—32

Abstract

lar order analyses of resistance seam welding (RSW) process in laser

The thermo-structural and thermo-electnical circu-

beanr resistance seam welding (LB-RSW) were carried out by means
of ANSYS and the influences of RSW cument welding speed and
the space between two RSW wheels on temperature field in RSW
were studied. The results indicate the surface temperature of alu-
minum alloy plates and the temperature gradients both in front and
back of wheels increase consequently with RSW cument increasing.
Meanwhile, the maximum temperature value presents direct ratio re-
lationship with the square of current approximately. The surface tem-
peraure of aluminum alloy plates reduces with the increase of weld-
ing speed. However, the rate of temperature change appears a con-
vewse tendency when the welding speed increases. Besdes the max-
imum surface temperature of aluminum aloys plates decreases with
the decrease of the space between two RSW wheels. Furthermore,
the temperature gradient behind the RSW wheels also decreases when
the space between the two wheels decrease. The simulation results
match well with the themography acquired by infrared thermography
technology, which makes it feasible to predict the optimal relative
position between laser beam and resistance heat source and to inves-
tigate the mechanism of [B-RSW.

Key words:  resstance seam welding; laser welding; tem-

peraure field; numerical simulation

Temperature field simulation of electron beam rapid prototyping
CHEN Yunxiaa, ZHU Miaofeng IU Fenggui, YAO Shun
( Welding Engineering Institute, Shanghai Jiaotong University,
Shanghai 200240, China). p33— 37
Abstract  The temperature field of electron-beam rapid pro-
totyping is simulated by ANSYS. In this study, heat distibution is
expressed as Gaussian equation. The heat loss just includes heat ra-

diation as the process is carried out in the vacuum chamber. Tem-



