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Fig. 3 Contour plots of welding residual stress for Cr5Mo 4
welded joint Fig. 4 Distribution of welding residual stress along three paths
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edge image. The weld seam center is picked up accurately by scan
ning the weld seam’ s left and right feature points after edge detec-
tion. In order to reduce tracking errox the coodinates offset of each
small segment in weld track is divided into fifty paits at the same
time, an effective robot tracking control program is presented. The
tracking experiment of sidelong S-shape weld seam line showed that
it can satisfy tracking demand under normal conditions.

Key words:

vision sensing; underwater welding; image pro-

cessing; weld seam tracking

Microstructure dbservation and analysis of resistance spot weld-
ed joints of electrolytic cobalt starting sheet and lifting ear
ZHOU Xiaoling', LIU Chen’, CAO Baoguo’, GU Yonggang® (1.
Faculty of Mechanical and Electrical Engineeringg Kurming Univer-
sity of Science and Technology, Yunnan 650093 China; 2. Jin
chuan Group I'TD, Jinchang 737100 Gansu, China). p37— 41
Abstract

sheet and lifting earwith the same material were welded by resistance

In this study, commercially pure cobalt starting
spot welding at different welding parameters. The microstructural
measurements of welded joints had been investigated metallographi-
cally. The influence of several welding steps on the phenomena of
parallel slipping bands cwss slipping bands and recrystallization in
columnar grains had been analyzed and discussed. The result showed
that: when the base metal is pure metal proper low supercooling on
the front of solid /]jqujd interface and low nucleation make the colum-
nar grain easier to fom; the applied electrode pressure during cook
ing process was mainly responsible for the formation of slip bands in
the columnar grains. The larger the electrode pressure, the denser
the slip bands there are uncompleted dynamic reciystallization in
the deformed columnar grains parallel and crossing slip lines take
the wle of the growth steps of new ciystal nucleation and growth.
Key words:  electrolytic cobalt; resistance spot welding; mi-

costiucture; slip band;  reciystallization

Finite element simulation on the effect of welding residual stress
HU Guiming
ZHOU Changyw ZHANG Guodong, CHEN Cheng, LEI Na (School
of Mechanical and Power Engineering, Nanjing Universty of Techm
ology, Nanjing 210009, China). p42— 46

Abstract: Metal dusting is a phenomenon of high temperature

on the metal dusting corrosion of welded joint

corsion,  which occurs in catburnzing environment. The first step of
this cormwsion is the diffusion of carbon towards metal matrix. A cou
pling calculating method on carbon diffusion has been developed
based on the finite element program. By this method the effect of
welding residual stress on the carbon diffusion was numerically smu-
lated for the as-welded condition and operation condition of the tube
in heating furnace. The diffuson without the effect of stress was also
taken into account and compared with those under residual stress.
The results show that the highest welding residual stress gradient is

near the heat-affected zone (HAZ), and the peak value of carbon

concentration exists near this zone. Also the low carbon concentra-
tion valley exists at the both sides of the peak value, which is caused
by the diffusion of carbon to the high stress zone. In operation condi-
tions, stress relaxation will happen and the effect of residual stress is
decreased  which can delay the metal dusting carrosion of the tube.
But the irfluence of the residual stress still exists the zone near the
weld of the tube should be inspected carefully during the inspection
period.

Key words;

pling; welding residual stress; finite element simulation

metal dusting; high temperature corwsion; cou-

Welding arc emissive spectrum dynamic diagnosis and it s ap-
HU Kunpingg SONG Yonglun XIA Yuan CHEN
Zhixiang (School of Machetronics Beijing University of Technology,
Beijing 100022, China). p47—50

Abstract

plication

Emissive spectrum diagnosis is important to study
welding arc pheromenon. Limited by experimental condition in the
past the knowledge of spectrum dynamic diagnosis is not enough
and most of the diagnosis results come from stable TIG arc. In this
paper; based on modern ICCD spectum instument, a new type of
arc spectrum dynamic diagnosis system is established and a new di-
agnosis method based on time-control and statistic-average is devel-
oped to observe AC dynamic welding arc continuously. The half-
height width and wavelength shifting of AC TIG arc spectrum line can
be obsewved furthemore electron density and Ar atom excitation
temperature can be obtained. This dynamic obsewation is quite sig-
nificant to study the time-characteristic of arc (especially alternative
current arc) .

Key words; AC dynamic arc; emissive spectrun; dynamic

diagnosis; time- control and statistic-average method

Comparative analysis on predictions of the geometric form of la-
ZHAO Hongyun, YANG Xianqun Shu Fengyuan
XU Chunhua, WU Jiangian (School of matenials science and engi-
neering, Haibin Institute of Technology at Weihai Weihai 264209,
Shandong China) . p51— 54 59

Abstract

ser clading

A comparson between the analytical methods of
multiple linear regression analysis (MLRA) and genetic algorithm
optimizing neural netwoiks was made for predicting the geometic
fom of laser cladding. The corresponding relationship between main
processing parameters (laser power, scanning volocity and powder
mass flow rate) and the geometmric fom of clad(ding width, height
and depth of the penetration into she substrate) was affimed. The re-
sult proved the feasiblity of using MIRA to predict the geometic
fom of laser ding and the averrage relative eror of five test values
was 2.49%. In comparison, the former is convenient in applic ation
by which functional relationship between parameters such as width

height and depth of the penetration and so on. While the later pro-
duces a better precision and a invisible function relationship with a

more complex operation process. Often the MLRA method is usual-



