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Fig. 10  Variety of arc voltage with welding speed at MIG
welding and laserMIG hybrid welding
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tability of Sn— %n— X can be obviously improved in N, atmo-
spheres. It is also found that Sn— 9Zn— X lead-free solders show
preferable wettability with ZnCl,— NH4Cl flux, even better than that
of Su— 3. 5Ag— 0. 5Cu solder under the same condition, which may
reveal the feasibility of improving the wettability of Sn— Zn series
lead-free solders by developing suitable flux.

Key words:
ment; wettability

lead-free solder; Sn— Zn solder; alloy ele-

Welding characteristics of laser-low power pulse MIG hybrid
welding aluminium alloy WANG Wei, WANG XuYouw QI
Guoliang LEI Zhen LIN ShangYang DU Bing (Harbin Welding
Institute, Harbin 150080, China). p37— 40, 61

Abstract:  The weld penetration, formation of weld, welding

speed and weld heat input of MIG (metal inertgas) welding and
laser-MIG hybrid welding are analyzed for welding SA06 aluminum
alloy. It is shown that comparing with MIG welding, laser-MIG hy-
brid welding will increase depth-to-width ratio 100% — 200% and
increase weld penetration 43 %—250%, as average current is less
than 200 A and welding heat input and welding speed are equal. If
welding heat input and average welding current are equal welding
speed of laserM1G hybrd welding is higher 0. 6— 1. 5 times than
that of MIG welding, and weld penetration of laser-MIG hybrid weld
ing is deeper 1. 5— 6. 9 times than that of MIG welding. Equal weld
penetration of laser-MIG hybrid welding and MIG welding can be ob-
tained if lower welding heat input is applied in the hybrid welding
and welding speed of the hybrid welding is 0. 6— 6.5 times higher
than the one of MIG welding. lLaserMIG hybrid welding has good
weld spreadability and is fit for high speed welding. It also was found
that 2 kW laser power compounding with MIG will increase average
arc wltage and decrease average welding cument of MIG welding.

Key words:  hybid welding; laser welding; MIG welding;
aluminum alloy welding

Numerical simulation of temperature field in deep penetration
laser welding under hot and press condition XIONG Zhijun,
LI Yongqiang ZHAO Xihua, II Min, ZHANG Weihua (School of
Materials Science and Engneering Jilin Univesity, Changchun
130022 China). p4l— 44

Abstract: Deep penetration laser wel ding was performed at
aluminum alloy 1F3Y2 under hot and press condition. A heat source
model which comprises a gauss plane heat source on the top surface
and arevolved gauss body heat source, was presented in this condi-
tion. Numerical simulation was adopted by the heat source model and
ANSYS software. The results show that sufficient width and penetra-
tion of weld could be obtained under high speed welding operation
and the isothemns looked like ellipse. The temperature gradient was
correspondingly higher in the front of moving heat source than at the
end. The cross-section morphology of simulation welded joint was al
most in accodance with the results attained by experiments which
confimed the reasonableness of the model.

Key words:  deep penetration laser welding; heat source

model; numerical simulation; temperature field

Effect of magnetic field on microstructure and properties of car-
bon arc surfacing layer LIU Zhengjun, ZHANG Guiqging, YIN
Yijun ZENG Xiebo (School of Material Science and Engineering
Shenyang University of Technology, Shenyang 110023, China). p45
—48

Abstract In order to refine the stucture of deposited metal
and contwl the morphology and distribution of hard phases in surfac-
ing deposited metal DC transverse magnetic field was applied to the
carbon arc surfacing of Cr— B—Ni—V iron based alloy system. The
influence of magnetic intensity on hardness and wearing resistance
was obtained through analyzing the hardness wearnng and mi-
crostiuctures of the surfacing deposited metal. The results show that
the surfacing deposited metal of introducing magnetic field has higher
hardness and better wearing resistance than the surfacing deposited
metal without magnetic field; the properties of surfacing deposited
metal are optimal when magnetic field current is 3 A, and surfacing
current is 180 A, and sufacing speed is 12cm/ min. The hard phase
in the surfacing deposited metal is fine and even hexagonal in
shape. Mean while the orientation of them is consistent.

Key words:
abrasion; hard phase

transverse magnetic field; hardfacing; grinding

Mechanical properties of ring nugget in sheet to-tube joining
HIANG Caiping, ZHANG Yansong, LAI Xinmin, CHEN Guanlong

(School of Mechanical Engineering, Shanghai Jiao tong University,
Shanghai 200030, China) . p49— 53

Abstract  Strength of resistance spot weld is detemined by
the physical attributes of weldment including material and geometic
issues. The strength of the ring nugget in sheetto-tube single-sided
spot welding is different from that of the button nugget in traditional
sheet-to-sheet spot welding. And the relationships between strength
and atiributes of ring nugget are unknown. Meanwhile, the large
number of variables and experimental uncertainty aloo make it diffi-
cult to establish this relationships. A numerical simulation experi-
ment was conducted using the concept of design of experments
(DOE) and the method of finite element based on the tensile-shear
tests. The mechanical properties during tensile-shear process was an-
alyzed and quantitative relationships were established to litk a
weld s tensile-shear force and its geometrical atiributes, which sup-
plied the proof for the migget quality estimation.

Key words:

tion; ring nugget; mechanical properties

single-sided spot welding; numerical simula-

Extraction of welding pool shape using linear approximation
WANG Jifeng, WANG Wenyi, CHEN Shanben (Institute. of
Welding Technology, Shanghai
200030 China). p54— 56
Abstract
quality. Three-dimensional shape of the welding pool contain much

Shanghai Jisotong University,

The welding bead shape is crucial for welding

information about quality. Thus shape from shading technique was



