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Fig. 1 Schematic of arc calculation domain
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Fig. 2 Variable step-size mapping mesh
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Fig. 3 Current waveform in welding
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Fig. 4 Temperature distribution of arc
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Fig. 9 Distribution of fluid field
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welded by double beam laser welding was developed based on
birth-death control by the temperature of each element. In the
method an element was killed or activated according to its tem—
perature during welding. The welding deformation obtained by
two different computational methods were compared one using
the birth-death control method and the other not. Except the a—
bove difference material geometry boundary and initial condi—
tions were identical for the two computational methods. The re—
sults showed that whether using the birth-death control or not
which had an important influence on the computational results of
deformation of T joint welded by double beam laser welding and
the reason was analyzed.

Key words: T joint; double beam laser welding; welding

deformation

Numerical simulation of temperature and flow field of CO,
XIA Shengquan OU Zhiming SUN Xi-

aoming ( Key Laboratory for Advanced Materials Processing

gas shielded arc

Technology Tsinghua University Beijing 100084 China) . pp

97 - 100
Abstract:

arc in CO, gas shielded arc welding was founded. With the ex—

A transient three-dimensional model of welding
perimental data of transient welding current the basic theory of
magneto hydrodynamics ( MHD) and the coupling of multi-phys—
ics function of ANSYS the distribution of the current density in
electric field the electromagnetic force in magnetic field the
temperature and velocity in the flow field were simulated. The
simulation result for arc temperature filed is basically identical
with the experimental data in the reference. In addition the
laminar hypothesis and incompressible assumption in the model
were verified by computing the Reynolds number and Mach num—
ber. The numerical model can provide theoretical guidance with
the controlling of welding arc in the CO, gas shielded arc weld—
ing and it also lays a foundation for the further study on the a—
nalysis of transient CO, arc.

Key words:

welding arc; numerical modeling; multi—

field coupling

Interfacial IMC evolution in micron Sn-Ag-Cu soldered joint
during thermal aging TIAN Ye'? WU Yiping® AN
Bing® LONG Danfeng’( 1. School of Mechanical and Electrical
Engineering
450001 China; 2. School of Materials Science and Engineer—
ing Huazhong University of Science and Technology Wuhan

Henan University of Technology = Zhengzhou

430074 China; 3. Department of Precision Instruments and
Mechanology Tsinghua University Beijing 100084 China) . pp
101 - 104
Abstract:  The interfacial intermetallic compound( IMC)
evolution in micro-soldered joints in thermal aging process of flip—
chip assemblies was investigated. The results show that all ( Ni
Cu) ;Sn, on the Ni pad interface are transformed into ( Cu
Ni) ¢Sny after 300 h for thermal aging due to the effect of Cu at—
oms diffused from the Cu pad interface on the ( Ni Cu) ;Sn,. On
the Cu pad interface a thin layer of Cu;Sn forms on the interface

between the Cu pad and ( Cu Ni) ¢Sns after 100 h for aging

however in the subsequent thermal aging Cu,Sn experiences lit—
tle growth because of the limitation effect of Ni on its growth.
The growth rate of ( Cu Ni) (Sns on the both pad interfaces are
fast before 100 h and after 100 h it become slower and slower.
Furthermore as the aging time increases the interface of ( Cu
Ni) ¢Sn; grain inclines to be flat.

Key words: leadfree solder; intermetallic compound;

flip chip assembly; interfacial reaction; thermal aging

Research on A-MAG welding of weathering resistant steel

LU Hao' XING Liwei’ CHEN Dajun’ (1. Technical Engi-
neering Department CSR Qingdao Sifang Co. Ltd. Qingdao
266111 China; 2. Technology Center CSR Qingdao Sifang

Co. Lid. Qingdao 266111 China; 3. Harbin Welding Train—
ing Institute Harbin 150046 China) . pp 105 - 108

Abstract: A-MAG welding was proposed to obtain the
welded joints with high quality. The experiment results show that
A-MAG weld appearance internal quality of welded joint and the
welding operation performance are very well. Experiments also
show that the A-MAG welding can improve weld penetration
which is compared with MAG welding under the same heat input.
The tensile strength and bending strength of A-MAG welded joint
are not reduced while impact strength is improved especially in
the HAZ. Dimples size in fracture appearance of A-MAG welded
joint is finer. It is showed that the active MAG welding can im—
prove the welding quality and weld penetration of weathering re—
sistant steel which is applicable in engineering application.

Key words: A-MAG welding; weathering resistant steel;
high speed train

Grain types and composition distribution of agglomerated
flux with high slag detachability XU Guoliang' ZHENG
Zhentai' LIU Pengfei’ ZHANG Lisheng' WANG Tao' ( 1.
School of Materials Science and Engineering Hebei University of
Technology Tianjin 300132 China; 2. Luo Yang Institute of
Ship Materials Luoyang 471023 China) . pp 109 —112

Abstract: In order to enhance slag detachability of ag—
glomerated flux for low-alloy steel in root bead uniform design
method was used to optimize slag systems for MgO-Al,0,-CaO
with high basicity and slag detachability test. Then scanning e—
lectron microscopy ( SEM)  energy dispersive x-ray analysis
( EDAX) and X-ay diffraction ( XRD) were used to analyze the
microstructure compositions and phase of slag. The results show
that the No. 10 slag with higher detachability is mainly made of
compound rock phases whose main elements are Zr Mg Ca
Al and Si. Since the element content is different in slag micro—
zone it can form snowflake grain with Zr cross grain with Mg
and dentrite with Ca. Dentrite with Ca and snowflake grain with
Zr can hinder the growth of cross grain with Mg. In addition Zr
has a role in refining cross grain with Mg. So the increase of the
contents of marble and zircon sand in flux can change the conti—
nuity and direction of cross grain with Mg in slag. It will be a
valid way to improve slag detachability.

Key words:

agglomerated flux; microstructure; composi—

tion distribution; slag detachability



