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Effect of pulse frequency on microstructure and properties
of Ti-6A14V joints under condition of low duty cycle
YANG Zhou' QI Bojin' CONG Baogiang' YANG Mingxuan'
GAO Mingjian' *( 1.
tomation Beihang University Beijing 100191 China; 2. China
Petroleum Material Corporation Beijing 100029 China) . pp 37
-40
Abstract:
of Ti-6Al4V titanium alloys joints was studied which obtained
by ultra high frequency pulse gas tungsten arc welding ( UHFP-
GTAW) process on the condition with 20% duty cycle. The de-
gree of grain refinement was characterized by the average grain
size in fusion zone ( FZ). The characteristic of UHFP-GTAW

joints microstructure was investigated

School of Mechanical Engineering and Au-

The microstructure and mechanical properties

and the effect of pulsed
current frequency on grain refinement and mechanical properties
was also analyzed under condition of low duty cycle. The results
showd that in contrast with conventional GTAW ( C-GTAW)
process the microstructure of the FZ remained mainly bas—
ketweave and most of @ phase of the HAZ presented as short—
acicular for UHFP-GTAW process. The grains were refined sig—
nificantly and the average grain size in FZ was decreased by 32%
at most. Elongation and reduction of area were increased by

140% and 275%

joints was improved strikingly. In comparision with the 16. 7%

respectively. Morerover the ductility of the
decline of average grain size in FZ on 50% duty cycle grains
were refined further and elongation and reduction of area were
respectively enhanced by 22% and 33% as the duty cycle was
reduced to 20% .

Key words: titanium alloy; ultra high frequency pulsed
current; GTAW; basketweave microstructure; mechanical prop—

erties

Arc morphology and weld pool flowing in A-MAG welding

process LU Hao' XING Jingwei’ XING Liwei' LIANG
Zhimin’ ( 1. CSR Qingdao Sifang Co. Ltd. Technique Head-
quarters Qingdao 266111 China; 2. Shenyang Aerospace Uni—
versity Faculty of Aerospace Engineering Shenyang 110136

China; 3. Faculty of Material Science and Engineering Hebei
University of Science & Technology Shijiazhuang 050000 Chi-
na) . pp 4l -44
Abstract:
which welded joints of high quality can be obtained. Arc mor—

A-MAG welding process was proposed by

phology and weld pool flowing of A-MAG welding are observed
and analyzed. In which the flow of molten pool was studied by u—
sing the tungsten particle tracer method. The test results show
that the A-MAG welding arc is shrinking. The weld pool is more
concentrated the flow direction of liquid metal in the molten
pool is from the periphery to the centre and the flow is more or—
derly. The change of the fluid flow in the molten pool is main
factor of increased penetration.

Key words:

activating flux MAG welding; weld pool

flowing; arc morphology

Welding characteristics of aluminum alloy with pre-melting
liquid filler PENG Jin' LI Liqun' LIN Shangyang'’
DENG Zhou'( 1. State Key Laboratory of Advanced Welding and
Joining Harbin Institute of Technology Harbin 150001 China;
2. Harbin Welding Institute Harbin 150080 China) . pp 45 -
48

Abstract:
behavor of aluminum alloy joining with pre-melting liquid filler

The influence of welding parameters on filling

was researched by using high-speed camera and experimental
tests. The quality of welded joints was analyzed as well. The re—
sults show that two filling modes filler wire with partial melting
state and full melting state can be founded in laser welding with
pre-melting liquid filler. Liquid filler flows along the wire to mol-
ten pool when the filler metal is in partial melting state with small
welding current. While in the full melting state with the large
welding current  the liquid filler can flow stably into the molten
pool with the help of capillary action. With the increase of weld-
ing speed the distance between the keyhole and the weld pool
edge became short. The distance between laser beam and filler
should be controlled at —0.5 —2.0 mm for stable feed of liquid
filler to the molten pool. The porosity rate of joints welded with
pre-melting liquid filler decreased obviously compared to laser
welding with no-melting filler wire.

Key words: laser welding; welding with pre-melting lig—
uid filler; high-speed camera; aluminum alloy

Effect of slagging flux on Fe-Al intermetallic coatings syn—
thesized by laser cladding WANG Jing ZOU Yong JIA
Shengkai YU Lei ( Key Lab of Liquid Structure and Heredity of
Materials of Ministry of Education Shandong University Jinan
250061 China) . pp 49 -52

Abstract:  The iron-aluminide intermetallic coatings were
in-situ synthesized on Q235 steel by laser cladding. The cladding
powders were mixed iron and aluminum powders with or without
slagging flux. The effects of slagging flux on the microstructure
and properties of the cladding coatings were studied. The results
indicate that adding slagging flux into the cladding powders not
only refines the grains of the cladding layers but also has a sig—
nificant influence on the properties of the iron-aluminide coat—
ings. The XRD results show that the main phases of the iron-alu—
minide coatings both are FeAl with B2 phase structure and Fe; Al
with DO3 phase structure but the ratio of Fe;Al increases as
slagging flux was added. In addition the iron-aluminide clad—
ding layers with slagging flux shows higher microhardness better
oxidation resistance and better corrosion resistance than those
free of slagging flux.

Key words: iron-aluminide;

laser cladding; slagging

flux; oxidation resistance; corrosion resistance

Coupling behavior of plasmas during laser-arc hybrid weld—
ing process CHEN Minghua LI Chenbin LIU Liming
( Key Laboratory of Liaoning Advanced Welding and Joining
Technology Dalian University of Technology Dalian 116024
China) . pp 53 -56

Abstract:
pattern can be found in laser-arc hybrid welding of magnesium

Three kinds of welding seam cross-sectional

alloy. According to the influence of welding parameters on the
patterns  the interactive mechanism was proposed. By investiga—
ting the atom distributions in the arc plasma the plasma spectral
information and laser keyhole behavior the mechanism was veri—
fied as well. Results show that the effect of laser on arc plasma is
realized by both the laser keyhole and the plasma in the keyhole.
At certain proper parameters the arc plasma collumn can extend
into the lase keyhole and discharge with the keyhole plasma. A
hybrid plasma can be formed finally. The coupling of arc plasma
and keyhole plasma in this style can improve the energy density
of the heat source.
Key words: laser-arc hybrid heat source; keyhole; plas—

ma;, mechanism



