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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-



