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random variation of the dwp shape and size. The study on the unsta-
ble phenomena of pulsed MIG welding process is helpful to the conm
trol of welding technical performance.

Key words:

molten dwoplet; melting droplet barycenter; oscillation of weld pool

pulsed MIG welding; unstable transition; size of

Arc stability and its control of VPPA HAN Yongquan',
CHEN Shujun® YIN Shuyan’ SONG Cheng'(1. College of Materi-
als Science and Engineering, Inner Mongolia University of Technolo-
gy Hohhot 010051, China; 2. College of Mechanical Engineenng
and Applied Electronics Technology, Beijing University of Technolo-
gy, Beijing 100022, China). p18— 20

Abstract ~ The VPPA— 1 welding power with 80C196KC
MCU as the contiol center and double invert topological structure as
the main circuit was prepared. Arc stability mechanisn and contol
methods of VPPA were studied. The re-ignition prnciple after the
zero passage at low current and the arc stability of VPPA in large
scale welding conditions were analyzed principally. It is proposed
that zer passage should be enhanced before the positive electrode
becomes negative electrode by program enaciment at low current to
control the stability. However, in the large-scale welding conditions
the arc stability is controlled by zer passage. It is helpful for the arc
popetties and welding process control in VPPA welding.

Key words:  Varable Polanty Plasna Arc Welding; Arc

force; Arc shape

Numerical simulation of welding stresses and distortions based
LIU Chuan ZHANG
Jiamkun (Welding Research Institute, Xi’ an Jiaolong University,
X{ an 710049 China) . p21— 24

Abstract;

coupling procedure,  the numerical simulation of welding stresses and

on 3D dynamic substructure method

Due to the strong nonlinear themmalmechani cal

distortion using 3D themal-elastic-plastic finite element method tak es
very long computational time. In order to improve the speed of com-
putation, a 3D dynamic substucture method which takes the char-
acteristics of welding problem, was developed. Noting that the region
of fuson zone (FZ) and heat affected zone (HAZ) which exhibits
stong nonlinearity by direct heating was limited in a very small zone
compated to the size of the model to be analyzed and the remaining
part far from the heat source is mostly linear, the 3D themal-elastic-
plastic computation for the whole size of the model can be remodeled
to the combination of a lage linear problem and a small but moving
stong nonlinear problem. In the 3D dynamic substructure method

the FZ and the HAZ remain nonlinear; whereas the remaining part of
the model is treated as substructures which are linear. Moreoves the
sizes of the substructures are alo changing with the moving heat
source. The simulated residual stresses and distortions using the sub-
structure model are compared with the results of the full model and
the experiment. The result shows that the substucture method is an
effective method in reducing computing time with precise results in
the welding region.

Key words:  dynamic substructure; welding; resdual stress;

distortion

Analysis on leak-before-break safety assessment of pressurized
pipes  DENG Caiyan', ZHANG Yulerg', HUO Lixing', WANG
Dongpo's LUO Hong?(1. School of Materials Science and Engineer-
ing Tianjing Unrersityy, Tianjin 300072, China; 2. Offshore Oil
Engineering Co. LTD, Tianjin 300452, China). p25— 28

Abstract
standard SINTAP, a high-level safety analysis method of pressurized

According to British standard BS7910 and Europe

vessels and pipes leak-before- break (LBB) analysis is applied in-
to the submarine pipeline in practice. In LBB analysis the detemmi-
nation of syme parameters is given, which includes crack opening
area, the leakage rate, and through-crack limit size and so on. The
result shows that the flaw length at breakthrough is less than the
110. 62mm; limiting length of a though-wall flaw, 27.76mm, and
the time to detect the leak is less than the 0. 62year for the flaw to
grow to a limiting length. So the pipeline meets the IBB condition.
The application of BB makes the safety assessment of pressurzed
component more scientific and more reasonable.

Key words:

ment

pressured pipe; LBB analysis safety assess-

Microstructure and properties of electron beam welded joints of
18 Ni Co-free maraging sted MO Deferg', HE Guogiu', HU
Zhengfei', SHI Yanling ZHANG Weihua® (1. School of Materials
Science and Engineering, Tongji University, Shanghai 200092, Chi-
na; 2. The 210 Research Institute of CASIC, X{ an 710065, Chi-
na; 3. State Key Laboratory of Traction Power, Southwest Jiaotorg
Univemsity, Chengdu 610031, China). p29— 32

Abstract:

free maraging steels. The micwstructure of welded joints was investi-

Electron beam welding was used to weld 18 Ni Co-

gated by optical microscopy, and the microhardness of weld metal
heat affected zone and base material was tested. The results show
that the micwostucture of the base materials is lath martensite, and
the microstuciure of weld metal exhibits a typical cystiformr dendritic
morphology. The region adjoining the weld metal was heated to high
temperatures in the austenite phase before rapid cooling. EB welding
heat input was high enough to lead to grain recrystallization. The
softest region is weld seam while the hawdest is fine-grained zone.
the microhardness in the heat-affected zone increases with the dis-
tance being away from fusion line.

Key words:

weldings microstucture; micmhardness

18 Ni Co-free maraging steel; electron beam

Process of electrdess copper plating on AbQO; ceramics and its
soldering at low temperature ZHANG Deku, WANG Kehong
YANG Zhimin, ZHOU Weiwei ( Depaitment of Materials Science and
engineering Nanjing Univemsity of Science and Technology, Nan-
jing 210094, China).p33—36

Abstract

per plating, the swface of ALO3 pretreatment process was studied.

ALO3 ceramics was treated by electroless cop-

The influence of concentration of liquor of copper sulfate, liquor



