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Table 1 Thermodynamic parameters of TCC TGO and BC
T/C E/GPa m o/ 1073 K! A(Wem™'eK™1) p/(kg*m™3) e/(JokgteK)
20 48 0.1 0.9 1.2 5000 450
200 47 0.1 0.92 1.19 — —
Tec 400 44 0.1 0.96 1.18 — —
600 40 0.11 1.01 1.15 — —
800 34 0.11 1.08 1.16 — —
1 000 26 0.12 1.17 1.14 4 840 —
0 387.8 0.257 0.592 — 3 800 830
- 22 386 0.257 0.6 36 — —
566 347.6 0.257 0.8 9.9 — —
1149 312.1 0.257 0.89 5.89 — —
20 200 0.3 1.36 5.8 7 800 400
200 190 0.3 1.42 7.5 — —
BC 400 175 0.31 1.46 9.5 — —
600 160 0.31 1.52 12 — —
800 145 0.32 1.61 14.5 — —
1 000 120 0.33 1.72 16.2 7 430 —
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Abstract: TCS345 T4003 Nirosta 4003 and JFE410RW
ferritic stainless steels were welded by ER309 welding wire in
this paper. The microstructure of their base metal and joint were
analyzed by metallographic approach and the corrosion resist—
ance of base metal and joints was evaluated by electrochemical
corrosion tests. The experimental results demonstrated that
compared with that of Nirosta 4003 and JFE410RW low content
of Ti and Mn elements were found in TCS345 and T4003 ferritic
stainless steels

in the obvious grain growth of TCS345 and T4003 ferritic stain—

especially the low content of Ti  which resulted
the welding joints of ferritic stainless
steels exhibited big heat affected zone ( HAZ) . Compared with
the HAZ area showed obvious

less steels. Moreover
the microstructure of base metal
large grains. As far as TCS345 is concerned obvious grain
growth is observed. In the case of Nirosta 4003 and JFE410RW
they exhibited smaller size of grain than TCS345. In 1mol/L
Na,SO, solution the corrosion resistance of TCS345 and
JFE4A10RW is better than that of T4003 and Nirosta 4003.

Key words: ferritic stainless steel; welding joint; metal—

lographic microstructure; corrosion resistance

Effect of microplasma spraying working gas on crystallinity
of HA coatings ZHAO Qiuying' HE Dingyong’® LIU
Yan® LI Xiaoyan CHEN Shujun’ ( 1. Postdoctoral Research
Station of Mechanical Engineering
nology Beijing 100124  China; 2. College of Materials Science

Beijing University of Tech—

and Engineering Beijing University of Technology Beijing
100124  China; 3. College of Mechanical Engineering and Ap-
plied Electronics Technology Beijing University of Technology
Beijing 100124  China) . pp 23 -27

Abstract:  Hydroxyapatite ( HA) coatings were prepared
on Ti-6Al-4V substrate by using the method of microplasma spra—
ying. Commercially pure argon gas and helium/argon( 50% in
volume) mixed gas were used as working gas in the spraying pro—
cessing respectively. The surface morphology phase composi—
tions and degree of crystallinity of the coatings were examined by
scanning electron microscope ( SEM) and X-ay diffraction
( XRD) . Results show that less impurity phases and no TTCP
and CaO phases were found in the coatings. The crystallinity of
coatings is higher than 70%  which is beneficial for implantation
materials stability in vitro and vivo. The enthalpy of microplasma
arc in which helium/argon mixed is used as working gas is higher
than that in which commercially pure argon gas is used. The
crystalline phases in the former coatings mainly consist of recrys—
tallization grains while the latter coatings were mainly made up of
lots of unmelted HA particles.

Key words:  microplasma spraying, hydroxyapatite coat—

ings; helium/argon mixed gas; crystallinity

Development of hybrid laser + double wire MIG/MAG
ZHU Yanli' LI Huan'
Tianjin Key Laboratory of Ad-

welding system and process
YANG Lijun' GAO Ying” ( I.
vanced Joining Technology Tianjin University Tianjin 300072
China; 2. Tianjin Key Laboratory of High Speed Cutting and
Precision Machining Tianjin University of Technology and Edu-
cation Tianjin 300222 China) . pp 28 —32

Abstract:  In order to study the process of laser + double

wire welding the hybrid laser + double wire MIG/MAG welding
system was constructed. The method of pulsed controlling of the
powers which are mutually independent is alternative. The weld—
ing experiments were also carried out with this system in this pa—
per. The double current signals voltage signals and high-speed
camera signals were synchronously collected. The result shows
that the hybrid laser + double wire MIG/MAG welding system
can carry out stable welding and the appearance of the weld is
good. The diversifications of voltage signals were obvious and the
stability of voltage signals was improved as a result of injection of
the laser power.
Key words:  hybrid laser + double wire MIG/MAG weld-

ing; electric signals; high-speed camera

Effect of TGO topography on TBCs residual stresses
HAN Zhiyong ZHANG Hua WANG Zhiping ( Tianjin Key La—
boratory for Civil Aircraft Airworthiness and Maintenance Civil
Aviation University of China Tianjin 300300 China) . pp 33 -
36

Abstract:
residual stress distribution which was affected by interface topog—
bond coat ( BC) and thermal-

ly—growth oxide ( TGO) interface area in thermal barrier coatings

By using nonlinear finite element model the
raphy of top ceramic coat ( TCC)

( TBCs) system was calculated. In the process of calculation
thermodynamic parameters of TCC TGO and BC were consid—
ered. The calculating results show that the residual stress of TGO
interface is affected by interface topography unit size and topogra—
phy distribution density obviously. The stress on TCC/TGO in-
terface is greater than that on BC/TGO interface. Stress concen—
trates at the tip of cone topography center and reaches the maxi—
mum value which becomes the dangerous point for failure of
thermal barrier coatings system. The residual stress level decrea—
ses with the increasing of topography quantity.

Key words:  thermal barrier coatings; nonlinear calcula—

tion; interface topography; TGO

Study on performance of 6156 skin butt joint with laser
beam welding ZHAN Xiachong'> CHEN Jie' TAO
Wang' YANG Zhibin® WEI Yanhong’® CHEN Yanbin® OU
Wenmin’( 1. Shanghai Aircraft Manufacturing Co.  Ltd Shang-
hai 200436 China; 2. College of Material Science and Technol—
ogy Nanjing University of Aeronautics and Astronautics Nan—
jing 210016 China; 3. State Key Laboratory of Advanced Weld-
ing Production Technology Harbin Institute of Technology Har—
bin 150001 China) . pp 37 —40

Abstract:  The laser beam welding characteristics of 6156
aluminum butt joint with and without filling wire are investigated.
The factors which influence the weld appearance and weld width
are analyzed. The variety rule of tensile and fatigue strength are
discussed. The results show that the appearance of the weld joint
with filler metal is better than the one without filler metal. The
maximum weld gap tolerance of the weld joint with filler metal in—
creases to 0.7 mm. The strength of weld joint without heat treat—
ment is 314.3 MPa which is 81.3% of base metal. Laser welding
of aluminum is a favorable weld technology with the characteristics
of high speed fine weld appearance and wide weldability.

Key words: laser beam welding; aluminum alloy; butt



