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Fig.2 Scatter diagrams for characteristic value of electrode displacement
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Table 2 Prediction error of shear strength of welded spot joint

el e (VD) e (%) (%)
SW 0.02 10. 43 3.99 4. 80
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(State Key Laboratory of Advanced Welding Production Technologys
Harbin Institute of Technology, Harbin 150001, China). p93—96

Abstract;
ness and non-destctive inspection tests of TIG welded 20G/ 3 16L

Tensile strength, bending strength, impact toughr

clad pipe joint were carried out. The microstructure and the diffusion
of the major alloying elements were analysed usng optical mi-
croscopys SEM and chemical analysis. The results showed that the
weld can be divided into four layers including carbon steel layer
diffusion layer, transtion layer and stainless steel layer The mi-
cwostucture in diffusion layer was characterized by the martensite and
retained austenite. The transition layer only contained austenite and
the stainless steel layer included afterbirth-like crystal. The defect-
free joint was produced and pedormed well under the expermental
parameters. The concentration of nickel and chromiun element in
weld ot did not decrease compared with the coresponding welding
materials which proved that the employment of transtion welding
wite could maintain the concentration of the major alloying elements
in welding root.
Key words:  20G/316L clad pipe; TIG; microstiucture;

mechanical properties

Quality evaluation of the resistance spot welding based on PCA-
SVM  ZHANG Hongjie', HOU Yanyan>(1. School of M achinery
and Electron, Tianjin Polytechnic University, Tianjin 300160, Chi-
na; 2. Department of Architecture Engineering Hebei College of
Administration, Shijiazhuang 050031, China). p97— 100

Abstract: The electrode displacement and dynamic resistance
signals of resistance spot welding process are collected synchwonous
ly. Through the time-domain analysis of electode displacement sig-
nal in the welding process, nine charactenstic parameters relating to
weld quality are picked up to set up a set of datawhich charactenzes
the input samples on the basis of the different phase of nugget form-
ing marked by simultaneous dynamic resistance signal. The principal
component analysis (PCA) to remove the self-correlation of input
characteristics and realize dimensionality reduction is integrated with
the conventional method of support vector machine (SVM), while the
shear strength of welded spot was taken as the evaluation index of
welded spot quality. The comparison of predicted results under PCA-
SVM and conventional SVM by means of cross validation test shows
that PCA-SVM algorithm improves the generalization ability and the
predicted accuracy of SVM method.

Key words:

analysis; support vector machine; regression analysis

tesistance spot welding; piuncipal component

Numerical simulation of the temperature field during resistance
spot welding with rectangular electrode ZHANG Xiaoqil' %
XU Guocheng', WANG Chunsheng®, WEN Jing' (1. School of
Material Science and Engineerng,
130025 China; 2. Jilin Teachers Institute of Rngineerly and Fech
nologys Changchen 130052, China; 3. Changchun Railvay Vehides
Corporation, Changchun 130062, China). pl01— 104

Abstract:

Jilin University, Changchun

The temperature field during resistance spot weld

ing with rectangular electivde was simulated using ANSYS. The
physical model was propeiy simplified on the basis of simulation ac-
curacy and technological conditions. One quarter three-dimensional
finite element model during resistance spot welding was built in
which the contact resistance was substituted by the electric resistivi-
ty. The results show that at the beginning of welding the edge of
electrodes has the highest temperature because of high stress induced
by the electrode force. Aswelding time is longer, the contact ress-
tance decreases and the highest temperature position moves to inside,
the nugget appeas to be similar with the conventional spot welding.
Key words: rectangular electrode; numercal smulation;

temperature field

Laser-based visual recognition of multi-pass seam in robot arc
welding  ZHANG Huajun"% ZHANG Guangjun', CAI Chun-
bo’, GAO Hongming', WU Lin' (1. State Key Laboratory of Ad-
vanced Welding Production Technology, Harbin Institute of Technol-
ogys Haibin 150001, China; 2. College of Matenal Science and
Engineering Harbin University of Science and Technology, Harbin
150040 China). pl05— 108

Abstract
quality and the realization of robot automatic production to detect

It is very necessary for the improvement of weld

multi-pass weld profile parameters automatically. Automatic detective
system of multi-pass weld pwofile parameters by band laser visua
sensor was developed. The procedure of image process is as follows:
smoothing, center recogrition by longtudinal grey gradient, twice
slope smooth process, and multiple peaks search by laser seam im-
age analysis. It is very imporant for seam tracking arc length con-
trol and torch attitude adjustment to obtain four character points of
weld seam pmwfile. And the recognition results agree with the experi-
mental results.
Key words: multipass welding; laser visual sensor; image

process; twice slope smooth process; robot arc welding

Research on gravity compensation algorithm for tool assembling
with force control in remote welding WEI Xiuquan, WU Lin,
GAO Hongming, II Haichao (State Key Iaboraory of Advanced
Welding Production Technology, Harbin Institute of Technologys
Harbin 150001, China). pl09— 112

Abstract

tive and local autonomous a toolassembling experimental system

Based on the contol strategy of global teleopera-

with force control for remote welding is established. The tool gravity
calculation and linear least-squares algorithm are adopted to calibrate
the tool load parameter, and a tool gravity compensation algorithm
based on the tool load parameter vector is proposed to eliminate the
gravity disturbance during the tool-assembling process with force con-
trol. For a customized assembing tool, experiments on load parame-
ter calibration and gravity compensation in non contact condition are
carried out. The experimental results show that the tool gravity com-
pensation algorithm can obtain a high precision, meeting the require-
ments of local autonomous force contwl in toolassembing task, while
the maximum ermor of gravity compensation and gravity moment com-
pensation are 1 N and 0. 1 Nem respectively.

Key words:

bling; remote welding

gravity compensation; force control; tool assem-



