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Fig. 1 Hardware structure diagram of testing system
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Fig. 2 Synchronizing acquisition of electrical parameters
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Si0, TiO, CaF,

crease weld penetration was analyzed by considering the change

Cr,0; and BaCl,. The mechanism to in—

of arc shape in A-TIG welding process. The experimental results
indicate that all the above activating fluxes improve weld penetra—
tion. The most remarkable effect is obtained when the flux is
Si0, but the effect of CaF, on penetration is not obvious. The
weld appearance is poor when the base metal is coated with
SiO, while good weld appearance can be obtained when the flux
of TiO, is used. The phenomenon of arc contraction is not re—
markable when the arc moves into the flux zone. The significant
improvement of weld penetration may be the result of increase in
heat input caused by the change of resistance in conducting chan—
nel.

Key words:

aluminum alloy; A-TIG; activating flux;

weld morphologies

Analysis of bending property of dissimilar steels welded
joints WANG Rui' WANG Fenghui’ TIAN Huaming’

ZHI Derui' SUN Jie’ DU Jianfeng’ WANG Xibao (1. School
Tianjin 300134

China; 2. School of Materials Science and Engineering Tianjin
University Tianjin 300072 China; 3. The Tianjin University
Ltd Tianjin 300072 Chi-

of Science Tianjin University of Commerce

Beiyang Chemical Equipment Co.
na) . pp 58 —62

Abstract:  The dissimilar steel welded joints were made
between 02358 carbon steel and 316L stainless steel by sub-
merge arc welding using Y and I patterns of welding groove.
Based on the observation and analysis of the microstructure ele—
ments distribution and micro hardness in the weld fusion zone
near the 235-B base metal the hard and brittle transition layer
would form in the fusion area near the carbon structural steel
when the dissimilar steels were welded. The decrease of width of
brittle transition layer is the most important to improve the ben—
ding property of the dissimilar steels welded joint. Furthermore
the influences of different welding procedures on the bending
property of the welded joint were investigated. The process of Y
pattern groove and Ni—riched welding wire can minimize the width
of brittle transition layer and raise the bending property of the
welded joint. Besides this welding procedure also avoids the
welding fault of burning through when the butt joint of the dissim—
ilar thin steel was welded by submerged arc welding on the doub—
le sides.

Key words: welded point; dissimilar steel; brittle transi—

tion layer; bending property

Synchronous acquisition and analysis of metal transfer ima—
ges and electrical parameters in CO, arc welding JIANG
Yuanning CHEN Maocai WU Chuansong ( Institute for Materi—
als Joining Shandong University Jinan 250061 China) . pp 63
- 66
Abstract:

sensing and data acquisition system a LabVIEW-based system

By using high speed camera and multi-channel

was developed to acquire metal transfer images and electrical pa—
rameters in short circuiting CO, arc welding. The difference in
startup delay time between data acquisition system and high

speed camera was calibrated by experiment and the offset by

software method to realize synchronous acquisition. The system
was used to analyze the electrical parameters and metal transfer
images. Metal transfer under different welding conditions was in—
vestigated and the correlation between electrical parameters met—
al transfer image and the stability of short-circuiting transfer
process was analyzed with the developed system.

Key words:

CO, arc welding; virtual instrument; syn-

chronous acquisition

Growth mechanism of in situ Ti( C,N,,) particles in laser
QI Yongtian' ZOU Zengda® ( 1.
Mongolia Baotou Vocational and Technical College
014030 China; 2. School of Materials Science and Engineer—
China) . pp 67 =70

A new in-situ synthesis method was used to

deposited coating Inner

Baotou

ing Shandong University Jinan 250061

Abstract:
prepare the composite coating reinforced by Ti( C,N,,) particles
through CO, laser cladding technology. Scanning electron micro—
scope ( SEM) and electron probe microscopy analyzer ( EPMA)
were used to analyze the phases in the composite coating. The
results show that Ti( C N, ) particles are formed by an in-situ
metallurgical reaction of TiN particle and graphite powder during
laser cladding process. The nucleation and growth mechanism of
the formation of Ti( C N) particles have close relationship with
the original titanium nitride ( TiN) . When the size of the original
titanium nitride particles is small ( <5 um) a great deal of en—
ergy absorbed by the cladding material may cause the dissolution
of the original titanium nitride ( TiN) particles to form the titani—
um carbonitride Ti( C,N, ) particles whose shapes are rhom-
bus. If the size of original titanium nitride particles is big ( >5
pwm)  energy absorbed by the cladding material is limited so it
only causes the outer marginal dissolution of the original titanium
nitride ( TiN) particles. Finally the annular structure ceramic
particles named titanium carbonitride Ti( C,N,,) are synthesized
by a solid-solution metallurgical reaction in the laser cladding
process.

Key words:  Ti( C,N,,); in-itu formation; laser clad-

ding; microstructure

Microstructure evolution of TLP bonding interface for Ti, Al
JING Yongjuan LI Xiaochong HOU Jinbao
YUE Xishan ( Beijing Aviation Manufacturing Engineering Re—
search Institute Beijing 100024 China) . pp 71 -74

Abstract:  With Ti-37. 5Zr45Cu-0Ni( %) amorphous
foil as the brazing filler metal the microstructure evolution of the
TLP( Transient liquid phase)
Ti, Al-based alloys was studied. The Ti and Nb elements diffuse
into the brazing filler and the Ni

based alloy

diffusion bonding interface for

Cu Zr elements diffuse into
the matrix to drive the interface evolution. At 930 °C the metal—
lurgical bonding is achieved after holding time of 5 min. The Ti-
Niy;( Cu Zr) compound in the shape of strip is precipitated after
holding time of 15 min. This compound will get refined and dis—
persed with the holding time being longer. When the holding
time lasts until to 1202200 min the interface microstructure e—
volved to the coarse and homogeneous Widmanstaten structure.

Since the compound character is affected by the holding time it

can be an effective method to control the microstructure and



