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Microstructure and mechanical properties of supersonic
plasma sprayed coating WANG Haidou' XU Binshi'
JIANG Yi'? LIU Ming' SUN Mingxi’( 1. Science and Tech-
nology on Remanufacturing Laboratory Academy of Armored
Forces Engineering Beijing 100072 China; 2. Naval Flying A—
cademy of China Huludao 125101 China;). p 1 -4

Abstract:  NiCrBSi coating was sprayed by supersonic
plasma spraying technology and microstructure and mechanical
properties of NiCrBSi coating were analyzed. Microstructure of
coating was investigated by scanning electron microscopy( SEM)
and energy dispersive spectroscopy( EDS)  hardness and elastic
modulus were measured by nano-indention method. Bonding
strength between coating and substrate was investigated by tensile
test. The distribution of residual stress alongside the coating
thickness was measured by X—ay diffraction method. The results
showed that the coating structures were uniform and had a low
porosity and oxide. Nano-hardness was near to 15 GPa nano e—
lastic modulus was 200 GPa and boding strength was close to 50
MPa. It is concluded that the coating has good wear—resistance
and excellent mechanical properties. Residual stress in the coat—
ing is tensile and decreases with the incrense of the distance
from the coating surface.

Key words: supersonic plasma spay; residual stress; mi—

crostructure; mechanical properties

Development of microstructure influence on mechanical
properties of fusion welding joints of aluminium alloy 2A12

QIAO Jisen YU Jiangrui GOU Ningnian YUAN Xiaoer
( School of Material Science and Engineering TLanzhou Universi—
ty of Technology State Key Laboratory of Gansu New Non-fer—
rous Metal Materials Lanzhou 730050 China). p 5 -8

Abstract:  TIG welding has been carried out for thin plate
of aluminium alloy 2A12 and the correlation between micro—
structure and mechanical properties was analyzed. Coarse and
mixed grains were observed in welding area by means of metallo—
graphical analysis. From the edge to the center of welding seam
the volume grains changed to isometric grains a mixed grain dis—
tribution was shown near the fusion line. Inhomogeneous me-
chanical behavior was studied by micro hardness and tensile tes—
ting. The results showed that minimal hardness was located in
the fusion line and fracture was also happened in the same are—
a which was accordance to the microstructure distribution. SEM
and electron probe tests were done for fracture analysis and ele—
ments identification of welded joints it was shown that the main
reason for strength decreasing of aluminium alloy welded joint
was the precipitation phases 6 and s which were generated dur—
ing cooling process of welding.

Key words:  welding point; microstructure; mechanical

properties; eutectic point

Investigation preparation method and soldering behaviors of
Sn-58Bi lead-free solder with carbon nanotubes HE
Peng' AN Jing® MA Xin’ CHEN Sheng’ QIAN Yiyu® LIN

Tiesong' ( 1. State Key Lab of Advanced Welding Production
Technology Harbin Institute of Technology Harbin 150001
China; 2. Shenzhen Graduate School Harbin Institute of Tech—
nology  Shenzhen 518055 China ; 3. Yik Shing Tat Industrial
Co. Ltd Shenzhen 518101 China) . p 9 -12

Abstract:  Varying weight fraction of multi-walled carbon
nanotubes were incorporated into Sn-58Bi soler alloy by ball-mill-
ing and low temperature melting methods the morphologies of
carbon nanotubes in solder alloy and the influences of carbon
nanotubes on the pull-off strength were investigated by SEM
EDS and DSC. The experimental results indicate that part of
carbon nanotubes are incorporated into Sn-58Bi soler alloy after
ball-milling and low temperature melting; 0.03% CNTs can im-
prove the wettability; the melting point of Sn-58Bi-CNTs solder
does not change much; the dispersive distribution of carbon
nanotubes could refine the microstructure of Sn-58Bi-CNTs joints
and the reliability of solder joints also is improved by the influ—
ences of CNTs on the fracture mechanism of solder joints.

Key words: carbon nanotubes; Sn-58Bi solder; ball-

milling; low temperature melting

Analysis of molten pool configuration and welding stability
during high-power fiber laser welding GAO Xiangdong'
ZHANG Yong' YOU Deyong' Katayama Seiji*( 1.
Mechanical and Electrical Engineering Guangdong University of
Technology Guangzhou 510006 China; 2. Joining and Welding
Research Institute Osaka University Osaka 567-0047 Japan) .
p13-16
Abstract:

mission of a molten pool includes plenty of information about

Faculty of

During high-power fiber laser welding the e—

welding quality. The configuration and characteristics of a molten
pool are related to the stability of welding process. An approach
based upon infrared image processing was proposed to analyze the
configuration of a molten pool and evaluate the stability of weld—
ing process for high-power fiber laser welding. In laser butt§oint
welding of type 304 austenitic stainless steel plate with a high
power 10 kW continuous wave fiber laser an infrared sensitive
high-speed video camera was used to capture the dynamic images
of the molten pools. The configurations of a molten pool and a
keyhole were analyzed through image processing techniques such
as automatic segmentation by dynamic threshold and mathemati—
cal morphology to extract the molten pool edge and measure the
molten pool width. The molten pool width keyhole area and
keyhole width were defined as the configuration parameters of a
molten pool and the welded seam width was defined as the pa—
rameter reflecting the stability of welding process. Therefore the
and the

actual laser welding experimental results showed that the stability

correlations among these parameters were investigated

of a high power fiber laser welding process could be monitored
and estimated by the defined configuration parameters of the mol-
ten pools.

Key words:  high-power fiber laser welding; infrared im—

age; molten pool; stability



