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tion for Special Welding Materials and Technology Chongqing
400054 China) . pp 107 —110

Abstract:  Pore defects are the major problem in vacuum
electron beam welding. The inducement mechanism and thermo-
dynamic equilibrium mechanism were analyzed from the perspec—
tive of force balance condition and the minimum radius survival
conditions for pores in molten pool were proposed. The results
showed that the gasification nucleus is an important factor in—
duced bubbles in molten pool from the perspective of bubble dy—
namics. The bubbles which dont meet the minimum radius sur—
vival condition do not satisfy the thermodynamic equilibrium
condition and therefore can’t develop into the pores. The size of
the bubbles generated on the wall of middle part of weld depends
largely on the gas density in bubble surface tension of bubble
and overheating of gas-phase components in bubble. The over—
heating is not only a driving force for bubble stability but also a
main factor determining the bubble size.

Key words:
pore; equilibrium mechanism; survival condition

bubble;

vacuum electron beam welding;

Effect of heat treatments on resistance spot weldability of
TRIP 980 steel WEI Shitong LU Shanping( Shenyang Na—
tional Laboratory for Materials Sciences Institute of Metal Re—
search Chinese Academy of Sciences Shenyang 110016 Chi-
na) . pp 111 -114

Abstract:  Cold rolled TRIP 980 steel sheets were resist—
ance spot welded by different welding procedures. The effects of
welding current preheating and postweld heat treatments on the
resistance spot weldability were studied. The results show that
the increasing welding current increases the nugget diameter and
tensile shear strength of spot weld. However when the welding
current is large enough to cause spatter the nugget diameter and
tensile shear strength of spot weld decrease. The preheating
process raises the spatter occurring current which results in lar—
ger nugget diameter and tensile shear strength. Under the condi-—
tion of adding postweld heat treatment to spot weld when the
cooling time between welding current and postweld heat treatment
current was larger than 900 ms the microstructure of weld nug—
get was improved significantly which decreased the hardness of
weld nugget and increased the tensile shear strength of spot
weld.

Key words:
heat treatment; tensile shear property; nugget diameter

resistance spot welding; welding parameter;

Effect of microstructural inhomogeneity on mechanical
properties of stationary shoulder friction stir welded joints
for 6061-T6 aluminum alloy HE Fangzhou' YANG Xin-
CUI Lei' (1. Tianjin Key Laboratory of Ad—
vanced Joining Technology Tianjin University Tianjin 300072
China; 2. Beijing Satellite Manufacturing Factory
100094 China) . pp 115 -118

Abstract:  The relationship between microstructural inho—
mogeneity and mechanical properties of the stationary shoulder
friction stir welded ( SSFSW) joint for 6061-T6 aluminum alloy

was investigated. Results show that there is existing obviously

qi' LI Dongxiao®
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microstructural inhomogeneity in the SSFSW joints which reflec—
ted in the different grain size and shape morphology and distri—
bution of precipitates. It should be noted that the different pre—
cipitates is the major factor of the mechanical properties varia—
tion. Resulting from the microstructural inhomogeneity the HAZ
which is closed to the NZ was softened seriously and its hard—
ness and tensile strength were the lowest in the joint reaching at
60% and 72% of the base metal respectively. The strength and

plasticity of the NZ are the best in the joint because of the pre—
and the
tensile strength and elongation of the NZ reach at 88% and
215% of base metal

increasing the ultimate tensile strength and yield strength of mi—

cipitation strengthening and fine-grain strengthening
respectively. With the distance from NZ
cro—tensile specimens increase while the elongation of samples
decreases.
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Effect of heat input on weld appearance for fiber laser weld—
ing 6A02 aluminum alloy XU Fei CHEN Li LU Wei
GUO Luyun ( Science and Technology on Power Beam Processes
Laboratory Beijing Aeronautical Manufacturing Technology Re—
search Institute Beijing 100024 China) . pp 119 - 123

Abstract:  The fiber laser beam with high power density is
used for welding 6A02 aluminum alloy with 1. Omm thickness.
And the effects of heat input on weld macrography structure and
properties are studied. The results show that the stable fully pen—
etration weld could be obtained when the heat input is controlled
in the range of 842 J/mm and the welding speed is very high.
The typical cross—section of the welds always presents near X
shape. The characteristic of the welds could reduce the nonuni-
formity of welding temperature field. It also could reduce welding
buckling and deformation. The columnar microstructure is formed
near the fusion line. The mixed microstructures including co—
lumnar grains and equiaxed grains distribute in the center of the
weld. The transition from columnar microstructure to mixed mi—
crostructures can be found from the fusion line to the weld cen—
ter. With the heat input reduced the microstructures of the weld
zone are tendency to fine the soften phenomenon near the fusion
line is helpful to weak the microhardness of the weld zone and
the tensile strength of the joints are increasing slightly.

Key words:
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Impact on welding pool shape under combined effect of
magnetic field and active agent LIU Zhengjun WANG Xi-
aohui SU Yunhai ( Materials Science and Engineering Sheny-
ang University of Technology Shenyang 110870 China) . pp
124 - 128
Abstract:

netic field and active welding influence on the welding pool of

In order to study the combined effect of mag—
liquid metal flow pattern the paper established the moving heat
source under the action of three-dimensional transient mathemati—
cal model of magnesium alloy TIG welding. By using fluent soft—
ware and its secondary development function to simulate the
welding pool temperature field and velocity field under the effect
of single magnetic field single active welding and the combined
effect of both. The simulation results show that liquid metal in
the welding pool was directed clockwise rotation under the effect
of single magnetic field velocity field presented asymmetrical bi—
modal distribution maximum speed biased the pool side. Under
the effect of single active welding liquid metal in the welding pool
formed outside-in convection mode which scour the bottom of
the pool to increase penetration. The fluid flow is more complex
under the combined effect of magnetic field and active agent.
The liquid metal flow near the pool surface is mainly affected by
surface tension. The liquid metal flow inside the pool is mainly
affected by external electromagnetic force.
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