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in the multiple submerged arc welding by using Step Acceleration
Method.
Key words;  step acceleration method; double ellipsoid heat

source model; multiple wires submerged arc welding

Numerical simulation of tensile deformation on aluminum alloy
FSW lap joints ZHOU Yanli, LU Tao, ZHANG Yanhua
(School of Mechanical Engineering and Automation, Beijing Univer-
sity of Aernautics and Astonautics, Beijing 100083, China). p57
—60

Abstract:  Fracture behaviour of friction stir welded lap joints
in 2A12 aluminum alloy was investigated by strength test. The distri-
bution of stress and strain aund the crack tip was calculated by fi-
nite element method under stretching forces. Analyss results show
that plastic deformation occurs first at crack tip and the maximum
plastic deformation is found in crack tip region in upper plate which
lead to the fracture of heat affected zone in upper plate.

Key words:

aluninum alloy; lap joints; friction stir weld

ing; joint strength

Microstructure and erosion properties of Fe-based amorphous
and nanocrystalline coatings IJANG Xiubing!, CHENG Jiang-
bo"?, BAI Jinyuan', Chen Yongxiong', XU Binshi' (1. National
Key Laboratory for Remanufacturing Academy of Amored Forces
Engineering Beijing 100072, China; 2. School of Matenals Science
and Engineering Shanghai Jiaotong Univesity, Shanghai 200240
China). 61— 64

Abstract: FeCBSIMnNbY and FeBSINbCr amorphous coat
ings were fabricated by high velocity wire arc spraying process. The
microstructure and phase composition of the coatings were character-
ized by SEM, EDAX and XRD. The formation mechanism of amor-
phous phase was discussed. The elevated temperature erosion behav-
ior of the coating was also investigated. The results show that the mi-
costiuctures of both coatings consist of amorphous phase and @ (Fe,
Cr) nanoay stalline phase. Both of the coatings are fully dense with
low porosity of 1.7% and 1.2%, respectively. The coatings exhibit
better eroson resistance at lower impact angles. With increasing the
erosion temperature, the eroson rates of the coatings decrease. The

FeBSiNbCr coating has better elevated temperature ewsion resistance
than that of the FeCBSiMnNbY coating.
Key words:

ed tempernature ersion

amorphous and nanoay stalline; coating; elevat
P! Ty 3 23

Residual stress analysis on the Ti bioglass coatings produced by
high velocity flame spraying LI Muqgin, ZHUANG Minghui
YIN Ke, WANG Jun (Province Key Laboratory Biomat Jiamusi U-
niversity, Jiamus 154007, China). 65— 67

Abstract:  High velocity flame spraying and coating process
technology was adopted to spray pure titanium powder with addition
of glaze glass (G) on Ti6AI4V substrate. The coatings were crystal
lized at temperare 700 ‘C. The residual macro-stress in the coat
ings was tested by grazing incidence X-ray diffracion (GIXRD).

And the result shows that the coating present residual compressive

stress (RCS). The stress is poportional to the content of the glaze
glass. The larger particle size, which increased the kinetic energy of
the flying particle, produces lager stress. The reason for presenting
RCS is that high spray speed and lage kinetic energy generated jet
impingement which leads to the existence of the RCS. This is helpful
to increase the bonding strength of the coatings.

Key words:

stress; grazing incidence X-ray diffraction

high velocity flame spraying; bioglass; residual

Effect of molybdenum on crack sensibilities of laser cladded
NiCrBSi alloy coatings ZHANG Ping YUAN Jinping SUN
Lei ZHAO Junjun (National Key ILaboratory for Remanufacturing,
Academy of Amored Forces Engineering Beijing 100072, China).
68— 70
Abstract:
suface of 45CiNi steel plates using laser cadded technique by
adding @ 2.5 wt. 9%, 5 wt. %, 7.5wt. % and 10 wt. % Mo into the
NiCrBSi aloys. The effect of molybdenum on the crack sensibitities

Five kinds of coatings have been prepared on the

of laser dadded NiCBSi alloy coatings of these five kinds of coatings
were investigated by oil whiting test. Crack sensibitities are affected
by the coefficient of themal expansion of the coatings and the solidi-
fication charactenstics and micmwstructures. The research results pre-
sent that NiCBSi alloy is very sensitive to cracking and many trans-
vese macw cracks appear on the clad pass. While the sizes of den-
drites and the carbides morphologies of eutectic microstructure of the
coating with 5. 0 wt. % of Mo are different from the others. Mean-
while the coefficient of themnal expansion of the coating is de-
creased. Both of two effects are responsible for the reduction of crack
sensbilities.

Key words;
themmal expansion; NiCrBSi alloy

laser cladded; crack sensibility; coefficient of

Primary study of laser- MIG hybrid welding for MB8 magne-
GAO Ming, ZENG Xieoyan, LIN Tianxiao, YAN
Jun (Wuhan National Laboratory for Optoel ectronics, Huazhong Uni-
vemity of Science and Technology, Wuhan 430074, CHina). p71—
74

Abstract

sium alloy

Laser-MIG hybrid welding for MB8 magnesium al-
loy with 10 mm thickness was carried out and the process stability,

appearance of weld microstucture and tensile strength were stud-
ied. The results demonstrate laser MIG hybrid welding is an effective
welding method for MBS magnesium alloy. By the laser-arc interac-
tion, the stabilities of MIG arc burning and dwplet transfer are im-
proved during hybrid welding and the obtained weld is full and even.

Under the used welding parameters, hybrid welding increases the
welding speed by 125 % in comparison of single laser welding. Be-
cause of the disappearance of suface pit defect,; the tensile strength
of hybrid weld is far higher than that of laser weld and reaches
87. 2% of substrate. For the hybrid weld the microstructure in the
center of fusion zone is equiaxed grain but that neatby fusion line is
columnar grain. Owing to relatively slow solidification speed, the
wide upper part has obvious coamer grmin sze than the narow lower

part.



