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Fig. 3 Welding arc temperature curve in different pressure
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MAIN TOPICS, ABSTRACTS &KEY WORDS

Microsturctures and properties of Ti-Si intermetallic compound
layers by arc cladding REN Zhen'an, ZHAO Jiyuan, FAN
Jun HONG He (Key Laboratory of Automobile Materials Ministty
of Education, Jilin University, Changchun 130025 China). pl— 4
Abstract:  The surface treament technique of pre-placing sit
icon powders on the pure titanium substraie before arc cladding was
applied to prepare Ti-Si intemetallic compound suface layers. Re-
sulted in different fused amounts between pre-placing silicon powders
and the pure titanium substrate prepare different suface layers by
changing welding currents. The purpose was to strength the substrate
metallurgically. The micrwostructures of the layers and the interfacial
zone were investigated by optical microscopys scanning electronic
microscopy and X-ray diffraction. And the micwhardness prfiles
and the abrasive resistance of the layers were measured. The expen-
mental results showed that the microstructures of the arc cladded lay-
ers change from hypoeutectic, eutectic to hypereutectic with increas-
ing welding currents. TisSi3 phase hardened the layers and made
their abmasive resistance obviously higher than that of the pure titan-
um substrate.
Key words:

arc claddingg Ti-Si intemetallic compound;

commercially pure ttanium; surface layer; abrasve resistance

Weld recognition based on texture feature WANG Shenghua,
DU Dong ZENG Kai ZOU Yiwong (Key Lab for Advanced Materi-
als Processing Technology Ministry of Education, Tsinghua Univers-
ty» Beijing 100084, China).p5—8

Abstract:  An automatic recognition and welding seam-track-
ing visual method was proposed. Different from the active vision
method using the macwstucture feature of the woikpiece, the pas
sive vision method the gray gradient of the workpiece image is used
It uses the obvious difference of texture feature between welding seam
region and base metal region. It has advantage to solve the weld
recognition in the multi-layer welding, which is diffcult for the usual
visial method. In the method the textural feature of the image was
firstly analyzed, and then the image was segmented by the difference
of the image texture feature between the weld region and the base
metal region; finally, the zone of the weld were recognized and its
position and the center could be found. Experment showed the pro-
posed method was effective for welding seam recognition in multi-lay-
er welding.

Key words:  weld recognition; texture feature; image pro-

cessing

Effect of heat treatment on plasma arc welded joint of SiCy
6061A1 MMCs LEI Yucheng, ZHANG Zhen CHEN Xizhang,
NIE Jiajun (School of Material Science and Engineering , Jiangsu U-

niversity, Zhenjiang 212013, Jiangsus, China). p9— 12
Abstract

crostructure and properties of joint in plasma arc “in-situ” welding of

Heat treatment has much obvious effect on mi-

SiC/ 6061A1 MMCs. Prior to annealing process, the improvement
effect of solution treatment and aging on microstructures and proper-
ties of the joint of SiC,/6061A1 MMCs is better. Massive bulky
phases A3Ti turninto shoit rod-like, and intergranular segregation is
eliminated and more homogeneous particles are obtained; heat af-
fected zone is refined and strength of the joint was improved to 245
MPa

Key words:

ment; micostructure

SiCr/ 6061A1 MMCs; plasma arc; heat treat-

Numerical simulation of residual stress and deformation on laser
welding of “ grooved coat” structure YAN Dongyang!, WU
Aipirg, JIAO Haojun’, NING Liging®, ZHOU Liangang(1. De-
pariment of Mechanical Engineering, Tsinghua University, Beijing
100084, China; 2. Aerospace Research Institute of Materials and
Processing Technology, Beijing 100076, China).pl13— 16
Abstract

the 3D numerical simulation on laser welding of “ grooved-coat”

Based on finite element analysis softvare MARG

structure was conducted. This research work concerned the applica-
tion of hybrid heat source model of laser welding, the smplifications
of the mechanical and themal boundary conditions the discussions
on the computed results of temperature field and residual stress field,
and that of the comparison between the shape and size of computed
weld pool and the experimental results. The results of the compar-
isons show that the finite element model is reasonable. The effects of
the welding sequences on the welding residual siresses and deforma-
tion of structure were investigated. The results show that different
welding sequence can get the same distortion pattem, but their de-
formation have difference, and the distribution of the reddual stress
is different from each other. The deformation and the residual stress
obtained with symmetiical welding from outer to inner is the lowest
Key words:

stress; welding distortion

laser welding; numerical simulation; residual

Welding arc temperature in hyperbaric TIG welding 7ZHAO
Huaxias JIAO Xiangdongz( 1. Mechanical and Electrical Engineer-
ing Institute, Beijing Univemsity of Chemical Technology, Beijing
100029 China; 2. OEJT. Beijing Institute of Petochemical Tech-
nology, Beijing 102617, China).p17— 20

Abstract

TIG (tungsten inert-gas) welding arc cannot be neglected. The arc

The effect of envionment pressure on hyperbanc

temperature is one of the most important parameters. It has important

significance to measure the temperature of hyperbanc TIG welding
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arc in understanding physical property of hyperbaric welding arc and
seeking improvement of the quality of underwater hypetbaric weld-
ing. The speciral diagnostics was inttoduced and the TIG welding
arc in high-pressure was analyzed. A set of feasible method of high-
pressure arc temperature measurement was established. The welding
arc temperature in high-pressure was analyzed and the function be-
tween the enviromment pressure and the arc temperature was estab-
lished. The experimental result was analyzed. This research is sig-
nificant and valuable to the study of hyperbaric welding arc physics.

Key words:  arc; hyperbaric welding; temperature; spectral

diagnostics

Improvement on numerical analysis precision of surface defor-
mation of molten pool in fully penetrated GTAW 7ZHAO
Ming, ZHAI Lei, SUN Yongxing (College of Mechanical & Elec-
tronic Engineering, China University of Petwoleum Qingdao 266555
China). p21— 24

Abstract: The improvement was made to solve the problems
existing in present numerical models of fully-penetrated GTAW (gas
tungsten arc welding) weld pool surface deformation. Based on the
complete and correct equations of both top and back swfaces defor-
mations of molten pool and the more accurately predicted weld pool
geometry, the fully-penetrated molten pool surface defomation at the
quast steady state were numerically calculated and discussed. The
calculated resulis were verified by experiments. The results indicate
that this study solves the problems of the lesser predicted molten pool
swface deformation in literatures and improves the numerical analy-
sis precision of molten pool surface defommation.

Key words:

pook precision improvement; numerical simulation

suface deformation; fully-penetrated molten

Residual distortion of thinplate weldments contrdled by rotat-
I Jun, YANG Jianguo, WENG ILulu, FANG
Hongyuan (State Key Laboratory of Advanced Welding Production
Technology, Haibin Institute of Technology, Hain 150001, Chi-
na). p25—28

ing extrusion

Abstract: A new technology was proposed to contol residual
distortion of thin-plate weldments with rotating extrusion. Extmsion
force with is exerted by rotary action of an extrusion head on weld
and zone near the weld to fom the tensile plastic strain, which can
counteract the welding-induced residual compressive plastic strain
and reduce or even eliminate the welding residual distortion. The
suface of weld processed by this method is flat and smooth, and the
stress concentration in theweld is decreased obviously. Expenmental
results showed that this technology can decrease the welding residual
distortion of thin-plate weldnents to below 3% of that of conventional
weldments. The control effect of welding residual distortion has rela-
tion to some technical parameters. A good contwl effect of welding
distortion can be acquired only when all kinds of technological pa-
rameters are matched properly.

Key words:  rotating extrusion; welding; thin plate; distor-

tion

Effect of supersonic fine particles bombarding on oxidation be-
havior of MCrAlY coating JI Zhaohut WANG Minzhuan
FENG Ribao, WANG Zhiping (College of Sciences Civil Aviation
Univessity of China, Tianjin 300300 China). p29—32

Abstract MCrAlY bonding coating was deposited on GH99
high-temperature alloy using atmospheric plasna spraying (APS).
The influence of supersonic fine particles bombarding on micwstruc-
ture and themnally grown oxide of MCrAlY coating was investigated
and the interface, phase constituents and the evolution of the coating
exposed at 1 100 ‘C for different times was evaluated by SEM, XRD
and glow discharge speciroscopy. The experimental results showed
that the oxide particles were fine through supersonic treating then
ALO3 scale formed quickly on MCrAlY surface, and Ni and Cr were
prevented from oxidizing. For this reason the fomation of Ni (Cr
AD 204 can be avoided and flaw decreases, so that the high-tem pera-
ture oxidation resistance of coating is improved.

Key words:  thermal bamier coating; supersonic fine paii-
cles bombarding; themally grown oxide; plasma spraying; MCrAlY

bond coat

Modeling on weld position and welding torch pose in welding of
intersected pipes REN Fushen"% CHEN Shujun’, YIN
Shuy an', GUAN Xinyongl( 1. School of Mechanical Engineering and
Applied Electionics Technology, Beijing Univemsity of Technologys
Beijing 100022 China; 2. School of Mechanical Science and Engi-
neering, Daging Petoleum Institute, Daging 163318 Heilongjiang
China). p33— 36

Abstract The welding seam of intesected pipes is a typical
and complicated space welding seam. The models of weld position
and welding torch pose were founded for arc welding robot, and their
position and pose were described precisely and quantificationally hy
coordinates. Then, the welding torch orientations were described by
work angle, traveling angle and mwtation angle, and the calculation
methods were presented. A new simple method of calculation is put
forward to establish the coordinate system of welding seam according
to the characteristic analyss that any tangent through the point onin-
tersection line coincides with the intersection line of two cylinder sec-
tions at this point. The model is general to the intersected pipes and
it has significance for modeling on weld position and welding torch
poses  simulating and off line programming for robot welding.

Key words:

weld position; model of welding torch pose

arc welding robot; intersection weld; model of

Analysis on micrestructure and high temperature stability of
nanostructured thermal barrier coatings WANG Hongyingl7
HAO Yunfei"?, CHEN Hui®% TANG Weijie' (1. Industy Center
Shenzhen Polytechnic, Shenzhen 518055, China;
2. Material Science and Engineering College, Southwest Jaotong U-
niversity, Chengdu 610031, China). p37— 40

Abstract

Guangdong,

Nanostuctured themal barrier coatings (TBCs)

have been prepared by air plasma spraying using reconstituted nano-



