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Effect of La,O; on microstructure and mechanical proper—
ties of MGH956 alloy during TIG welding LEI Yucheng,
ZHAO Kai, HUANG Wei, LIANG Shenyong ( School of Material
Science and Engineering,
212013, China) . pp 1 -4, 21
Abstract:  In order to study the effect of La, O, on joint
microstructure and mechanical properties, tungsten insert gas
(TIG) welding of MGH956 alloy was performed without La, O,
and with 2% ,4% La,0; as filler materials respectively. The

Jiangsu  University, Zhenjiang

joint microstructure and fracture surfaces were analyzed by testing
method such as optical microscope( OM) , scanning electron mi—
croscope( SEM) and transmission electron microscopy( TEM) .

Tensile strengths were also tested. The results show that grain re—
finement occurs in joint when the content of La,0, increases
properly. When the joint contains 2% La,O,, joint grain is the
smallest and uniformly distributed, particlephase increases and
it is uniform distributed in the joint. The strengthening mecha—
nism of joint are fine-grain strengthening and Orowan strengthe—
ning. When the content of La,0; is 4% , particles partially ag—
glomerate in joint. The joint is strengthened mainly by piling up
of dislocations. When the joint contains 2% La,0,, tensile
strength is the largest and reaches 628 MPa. The fracture surface
of joint exhibites brittle-ductile mixed fracture.

MGH956 alloy; TIG welding; microstruc—

ture; mechanical properties

Key words:

Research on controlling method of size and distribution of
oxide inclusions in weld metal with auxiliary electric field
LI Xiaoquan, CHU Yajie, YANG Zonghui ( School of Material
Engineering, Nanjing Institute of Technology, Nanjing 211167,
China) .
Abstract:

inclusions in weld metal, a method was presented in which an

ppS-8

For controlling size and distribution of oxide

auxiliary electric field was applied between molten slag and weld
pool metal with submerged arc welding so as to lead ion flow in
molten by making use of auxiliary electric field. The preliminary
experimental research was carried out with voltage supplied by
direct current power supply as auxiliary electric field. The results
show that when tungsten is used as cathode of auxiliary electric
field, the electric conductivity of molten slag can be greatly im—
proved due to lots of free electrons running into molten slag, and
this makes a steady directional ion flow effectively inside the mol-
ten. By making complex particles ionization inside the molten,
the auxiliary electric field applied between molten slag and weld
pool metal impels both positive and negative ions to produce in—
verse flowers and results in electrochemical reactions at inter—
face, thus reducing the opportunity of oxidation and this is help—
ful for inclusions to be broken and homogeneous. Meanwhile,
under auxiliary electric field, the free oxygen ion in weld pool
will migrate to slag-metal interface and be preferably combined

with oxide forming elements in molten slag, then enter into slag.

Therefore the oxygen content in weld metal can be effectively re—
duced.
Key words:  auxiliary electric field; molten slag; weld

pool; inclusion

Experiments and numerical simulation on spot-welded struc—
ture of ultra-high strength steel YU Huiping, WANG
Weiwei, LI Xiaoyang, LIU Yuehua ( College of Mechanical En—
gineering and Applied Electronics Technology, Beijing University
of Technology, Beijing 100124, China) . pp 9 —12

Abstract:  Mechanical parameters of spot-welded structure
of 22MnBS5 ultra-high strength steel were obtained by a series of
experiments including tensile-shear testing, optical experiment
and the vickers-hardness testing. In addition, intensity simula—
tions on the spot-welded structure were carried out by software
ANSYS. The good agreement of simulation results with experi—
mental data confirmed the rationality of the three-phrase finite el—
ement model of the spot-welded structure, which consist of weld
nugget, plastic ring and base metal. Based on the simulation re—
sults, the plastic ring edge of the spot-welded structure interface
is the weakest position, where the structural failure is mainly
caused by the shear stress. For purpose of spot-welded structure
optimization, the dependence of strength of the spot-welded
structures on their structure parameters were analyzed. The simu—
lations results uncovered that the maximum Von Mises stress of
the structure can be reduced to a considerable extent by increas—
ing radius of the weld nugget, the overlapping length of the two
sheets and the thickness of the plates.

Key words: ultra-high strength steel; spot weld; tensile—

shear experiment; numerical simulation

Seam tracking control for mobile welding robots based on
LU Xueqin', ZHANG Ke’, WU Yixiong®
(‘1. School of Automation Engineering, Shanghai University of E—
lectric Power, Shanghai 200090, China; 2. School of Material
Science and Engineering, Shanghai Jiaotong University, Shang—
hai 200030, China). pp 13 -16

Abstract:  As the requirement of high accuracy in seam

tracking, the systems dynamics become more prominent in seam

dynamic model

tracking process. The non-complete dynamic model for the four
wheeled mobile welding robot was established. Variable structure
controller with sliding mode has been designed to complete coor—
dinately controlling of cross-slider and mobile welding robot.
Several factors have been considered including the influence of
the inertia, electrical machinery dynamics, surface irregularity
and other factors in seam tracking process on the tracking accura—
cy. Through the theoretical analysis and simulation, it has been
proved that the dynamic model and the variable structure control—
ler with sliding mode are correct and valid in seam tracking. It
has set up important foundation for offdine programming, simula—

tion and dynamic control of mobile welding robot.



