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Table 1 Welding methods
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Table 5 Fatigue limits of different materials
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Abstract:  In order to improve the welding efficiency, triple-
electrode high-speed (0, fillet welding process was adopted based on
the win-electrode CO, welding and the effect of welding conditions
on weld geometry parameters was analyzed. The results show that
weld geometry parameters are more or less the same by DCEP/
DCEN/DCEP and DCEN/DCEP/DCEN polarities. Leg length pene-
tration and weld width increase with the speed slowdown and welding
combination parameters increase, but leg length has a maximum limr
it. Middle-electiode offset plays an important wle in welding geome-
try parameters and the leg length is the smallest when the electrodes
shift from one side to the other side is &= 30mm in this experiments.
In addition, the leg length and weld width gradually decrease with
increasing the distance of wire to wire.

Key words:  triple-electrode high speed (O, fillet welding;

polarities; electrodes shift; weld geometry parameters

Elimination and evaluation of welding residual stress in sterili
zers welded by combined process ZHANG Yiliang', LIU Jiny-
an', ZHAO Eibing’, XU Xuedong', CHENG Hongwei® (1. Beijing
Univesity of Technology, Beijing 100124, China; 2. Chaoyang
Special Equipment Inspection Institute of Beijing Beijing 100021,
China). p 97— 101

Abstract:  Observing that cracks appear simultaneously on
mult-location near weld on intracavity of domestic vacuum, we im
vestigate a seres of studies on welding residual stress and its corre-
sponding elimination methods. We design seven types of combined-
stucture plates and quantitatively measure the residual stress distri-
bution by X-ray method based on the characteristics of discontinuous
welding of different steel in sterilizers. The results show that welding
residual stress of al seven types of boawds reaches yield stress and
causes the stress corwsion and corrosion fatigue which are main rea-
sons of the intracavity cracking of sterilizers. In addition, residual
stress resulted from cathon dioxide welding is 10 95-22% higher than
manual welding, and residual stress is indifferent with rebar type.
After experimental verification of post-welding watering quick-cooling
technology to eliminate the residual stress we conclude that watering
quick-cooling can effectively reduce the surface residual stress by
50%—70% and increase fatigue limit by 12%6—14% on watering sur-
face. Reducing welding residual stress is an important way to solve
the problem of cracking in the intracavity of sterilizers.

Key words: weld; residual stress; X-ray method; sterilizer;

crack

Character analysis of negative polarity weak plasma arc over-
laying welding HU Zhengjunn YANG Yang, ZHAO Qian,
ZHANG Shixin (School of Material Science and Engineering, Shenyang
Univesity of Technolagy, Shenyang 110178, China). p 102— 104
Abstract:  The essential characteristics of overlaying welding,
the influence of the flow and content of protective air on energy den

sity, the arc radial pressure distribution, the heat distribution of

plasma arc, the combustion stability and static characteristic of nega-

tive polarity weak plasma arc are analyzed. The results indicate that
the arc pressure of negative polarity weak plasma arc is homoge-
neous, the radial distribution graph of arc voltage, the radial distri-
bution graph of arc cuwent and the distibution area of cathode spot
all have saucer shape, the energy of cathode spot takes up 50%4 than
that of the effective energy, 90% of the current distributes in the an-
nular area of internal diameter of 10 mm, and changing the flow ca-
pacity of protective air can control energy density. The catelectrode
atfomising action of negative polarity weak plasna arc can effectively
improve the combine condition of overlaying metal and basal metal
which makes negative polarity weak plasma arc be one of the perfect
themmal resource at dissmilar material overlaying welding.

Key words;  negative polarity; weak plasma arc; arc ener-

gy; arc pressure

It situ detection of weld metal thermal cyde of 10 CrMo0910 steel

HU Yanhua CHEN Furong, XIE Ruijun II Haitao (College
of Materials Science and Engneering Inner Mongolia Universty of
Technology, Hohhot 010051, China). p 105— 107

Abstract  10CtMo0910 steel was welded by using proper pa-
rameters for solving the problem of cold crack and local hardening in
the weld or adjacent metal weld of 10CM0910 steel. Themo-cou-
ples were laid in welded seam during welding to record temperatures
in site and inrsitu detection of themal cycle about weld metal was
realized. The detected maximum temperature during thermal process
was 1701°C and above 401 ‘C than the reported resulls about heal-
alfected zone. The welding themal cy cle cuves with oil cooled; air-
cooled and sand-cooled for different cooling rates of welded joint
were cbtained.

Key words:

tection

weld metal; welding themal cycle; insitu de-

Research status analysis of electron beam welding for joining of
FENG Jicas WANG Tingg ZHANG Bing-
gare, CHEN Guoging (State Key Laboratory of Advanced Welding
Harbin

dissimilar materials

Production Technology, Haibin Institute of Technology,
150001, China). p 108— 112

Abstract  Electron beam welding (EBW) in the field of
joining dissimilar materials has been a subject of interest in recent
years based on special features of EBW, e. g. high energy density,
accurately controllable beam size and location, low residual stress
and pollutionrfree weld. Numerous siccessful results have been
achieved; and some of them have already been exploited in industrial
production. Since EBW is a fusion welding method difficulties asso-
ciated with metallurgical phenomena still exist. This paper is aimed
to have an analysis of the research status of electron beam welding
for the joining of dissimilar materials. A summary of the existing
problems and solutions duning electron beam welding of different type
of dissimilar material joint has been conducted and the key points of
research in future are also proposed.

Key words:

search status

dissimilar materials; eleciron beam welding; re-



