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Fig. 1 Schematic of depositing multi-layer during plasma

powder deposition process
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Fig 2 Evolution of deposition layer profile temperature field and fluid flow field
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Abstract:  According to the physical and chemical properties
of the common composition of agglomerated flux-MnQO, three kinds of
agglomerated flux were prepared and the parallel tests on weld mi-
crostiuctures and the mechanical property were discussed also. The
result shows that the addition of MnO in the agglomemated flux not
only incneases the alkalinity of the flux and its reducibility, and pu
rifies the weld, and improves the slag detachability and the formation
ability and processing abilities but also can stabilize the austenite,
and reduce the Y—a transformation temperature by controlling the
quantity of M n in the weld metal when MrO is added in, which will
make a good envionment for the formation of the acicular ferrite and
the promotion of the mechanical property of the weld metal.

Key words:  agglomerated flux; MnO; toughness; processing
propetty

Simulation of multiphase transient fluid flow field and tempera-
ture field during plasma powder multi-layer deposition process

ZENG lingfang, WANG Guilan, ZHANG Haiou, KONG Fanm
rong (Huazhong University of Science and Technology, Wuhan
430074, China). p36— 40

Abstract: A 2D transient mathematical model was developed
to investigate plasma powder deposition shaping process, presenting
the free surface evolution of multilayer and the simulation of fluid
flow and heat trander The Level-Set approach was adopted to deal
with some factors such as deposited track liquid/ vapor interface
which considered surface tension gradient (the major driving forces
for the melt flow), inteface curvatures buoyancy and convection
heat loss. The SIMPLEC algorithm was used for solving the goverm
ing equations. The results obtained by the simulation were in agree-
ment with those measured in experiment, and the effect of the depo-
sition process parameters such as input cument scanning velocity
and powder feeding rate on the profile of deposition layer and shaping
quality was analyzed.

Key wards:
PLEC algorithm

plasma deposition; LevelSet approach; SIM-

Effect of thermal cycles on interface evdution of vacuum diffu
sion bonded aluminum alloy 2A14 LI Jinglong, XIONG Jiang-
tao, ZHANG Fusheng (Shanxi Key Laboratory of Friction Welding
Technologies, Northwestem Polytechnical Univemsity, Xi* an 710072
China) . p4dl— 4

Abstract:  Wought aluminun aloy 2A14 samples were diffu-
sion bonded at 500 C, 530 ‘C and 560 ‘C respectively for 60 min
under the bonding pressure of 4 MPa and a vacuum pressure lower
than 3.4X 10 Pa. The bonding ratio, the morpholagies of the in-
terface and the micostuctures of the base metal were examined by
scanning electron micrascope. The results showed that at 500 C
lower than the solid solution line, the interface after welding re-
mained straight as onginal in which only a little metallurgical bonding
points were presented leading to a very low bonding ratio. At530 C

above the solid slution line but below the Al-Cu eutectic point
CuAl, phase joining additionally contributed to the bonding mecha-

nism hence the bonding ratio increased apparently. When the tem-
perature was further mised to 560 “C above the entectic point, CuAly
phase dissolved and the eutectic liquid formed at the crystal bound-
anies. The liquid was then extuded into the inteface which crashed
the oxidation film and filled the interface voids so that the bonding
ratio increased remarkably. Therefore, a wavy bonded interface
composed of crystal boundaries substituted the original straight in-
terface. Based on the analyses, a model was proposed for liquid
phase formation at the ay stal boundaries and oxidation film crash.
Key words:

tectic temperature; bonding ratio

diffusion bonding 2A14 aluninum alloy; eu-

Microstructure and strength of SisNs joint brazed with
Ti40Zr25Ni15 Cu20 amorphous brazing alloy 70U Jiasheng,
ZHAO Hongquan, JIANG Zhiguo (Provincia Key Laboratory of Ad-
vanced Welding Technology, Jiangsu Universty of Science and
Technology, Zhenjiang 212003, Jiargsu, China). p45— 48

Abstract  SizsN4 ceramic is brazed with Ti40Zr25Ni 15Cu20
amorphous filler metal and the effect of brazing parameter on inter-
facial microstructure and joint strength was discussed. The interfacial
microstructure is composed of two parts which are TiN and Tt Si, Zr-
Si compound respectively with the SEM, EDX etc. Under the same
experiments conditions the joint strength brazed with amoiphous
filler metal increased a lot compared with the ciystalline.

Key words:

filler metal;

T+Zr-Ni-Cu brazing filler metal; amomphous
bonding

SisNg ceramig interfacial microstucture;

strength

Partial least square approach for multi parameter assessment of
resistance spot welding quality I Ruihua', MENG Guoxi-
ang', GONG Liang', ZHANG Ke*(1. School of Mechanical Engi-
neering, Shanghai Jiaotong Univemsity, Shanghai 200240, China; 2.
Institute of Weld Engineering, Shanghai Jiaotong University, Shang-
hai 200240 China). p49— 52

Abstract

(PLS) was used in the multi-parameter monitoring and analysis of

A new appwoach based on partial least square

the resistance spot welding (RSW) quality. Based onthe idea of ex-
tracting principal components comelation information between the
monitored RSW  parameters and welding quality were screened and
syntheszed under the condition that the multi- parameters monitored
exist multicollinearity. Moreover, various data message of the RSW
quality process parameters were also shown and discussed. In addi-
tion, an integrated assessment model was built based on multipa-
rameter monitored. The expermental results indicate that the pre-
sented method can select and extract PLS components of RSW quality
process parameters from sample data, and the problems of high di-
mension and multicollinearity are solved effectively in regression
model. The integrated evaluation model has excellent estimation a-
bility.

Key words:  msistance spot welding; quality model; multi-



