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pared using nanostructured zirconia powder by plasma spray
process and then the coatings were treated by laser glazing. The
effect of laser glazing process parameters ( laser input energy
density) on the thermal shock resistance was investigated. Tt is
shown that the thermal shock resistance of coating is significantly
changed with the different laser glazing process parameters. Ex-
cellent properties of thermal shock resistance can be achieved
under optimized process parameters. It is indicated that the mi-—
crostructures are different while using different process parame—
ters which results in different thermal shock resistance of zirco—
nia coating. The surface morphology and microstructure of laser—
glazed coating are beneficial to the release of thermal stress and
the phase composition is stable during thermal shock. It is be—
lieved those are responsible for the improvement of thermal shock
resistance of zirconia coatings after laser glazing treatment.

Key words: laser

plasma spraying; zirconia coating;

glazing thermal shock resistance

Ultrasonic nonlinear imaging in diffusion bonding of 304
YE Jialong' > GANG Tie'( 1. State Key La—
boratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001
ment Inspection Institute Xiamen 361004 China) . pp 95 - 99

Abstract:

the nonlinear behavior of ulirasound in diffusion bonding. First of

stainless steel

China; 2. Xiamen Special Equip—

Signal processing was adopted in order to study

all diffusion bonding samples which contain typical defects were
made by controlling the surface treatment before welding and
changing the welding process. Ultrasonic testing was performed
to obtain the data of ultrasonic signal which correlate with the
joint states. Ultrasonic nonlinear effects of different states in dif—
fusion bonding of stainless steel were analyzed from the points of
view of the theory of ultrasonic nonlinearity in the joints of solid—
phase connection ultrasonic nonlinear images microstructures
and shear strength. The results showed that nonlinear ultrasonic
testing was more sensitive to kissing bonds. It is possible to a—
chieve nondestructive testing in diffusion bonding based both on
C-scan images and ultrasonic nonlinear images to some extent.
Key words:  diffusion bonding; ultrasonic nonlinearity;

kissing bonds

Laser welding characteristics of 2A97 Al-Li alloy
HUANG Min LI Guoai ZHANG Kun WANG Shaohua ( Bei-
jing Institute of Aeronautical Materials Beijing 100095 Chi-
na) . pp 100 — 104

Abstract:  Butt joints of 2. 0 mm thick sheets of 2A97 a-
luminum-ithium alloy have been produced using laser autogenous
welding method. The microstructure and properties of welded
joints with different welding parameters ( laser power and weld
speed) were studied by optical microscope scanning electron
microscopy ( SEM) microhardness tester and tension tester re—
spectively. The results show that the welded joint efficiency in—
crease with the increasing of input power the optimal input pow—
er is about 0.9 —0.95 kJ/cm for 2A97 sheet with 2. 0 mm thick—
ness and the joint efficiency reach 0. 8. The columnar grains
zone ( CGZ) is the weakness region of welded joint the distribu—
tion of CGZ in fusion zone ( FZ) increases with the decreasing of

input power and accompanied with welding pore which results in

the dropping of welded joint efficiency.
2A97 Al alloy; laser welding; welded

joint efficiency; microstructure

Key words:

Intergranular corrosion behaviour of friction stir welded
joints of 6005A aluminium alloy DONG Peng SUN
Daqian LI Hongmei WANG Bing ( School of Materials Science
and Engineering Jilin University Changchun 130025 China) .
pp 105 - 108
Abstract:

of friction stir welded 6005A aluminium alloy was investigated.

The intergranular corrosion ( IGC) behaviour

The results show that the base material( BM) is the most suscep—
tible to IGC and the heat affected zone ( HAZ) takes the second
place while the nugget zone ( NZ) and thermo-mechanically af-
fected zone ( TMAZ) show high resistance to IGC. The corrosion
behaviour in different zones could be well explained from micro—
structural observation by means of field emission scanning elec—
tron microscope ( FE-SEM) and high—resolution transmission e—
lectron microscopy ( HRTEM) . IGC in the BM was caused by
two microgalvanic couplings of precipitate free zone ( PFZ an—
ode) / cathodic precipitates ( Q and Si phases) and the PFZ
(anode) / matrix. The coarsening of the intergranular precipi-
tates as well as the precipitation of the intragranular Q” phases in
the HAZ reduced the microgalvanic driving force causing 1GC
and introduced the pitting corrosion. The relatively homogeneous
microstructure both in NZ and TMAZ restrained the occurrence of
IGC.

Key words: friction stir welding; aluminium alloy; inter—

granular corrosion; grain boundary precipitates

Mechanism of solidification cracking of resistance spot wel-
LIU Duo' LANG Bo® SUN
Shenyang Institute of Special E—

ded magnesium alloy
Dagian® YUAN Shidong’ ( 1.
quipment Inspection and Research Shenyang 110035 China,;
2. Beijing Aeronautical Manufacturing Technology Research In—
stitute  Beijing 100024 China; 3. School of Materials Science
and Engineering Jilin University Changchun 130025 China,;
4. Morimatsu ( China) Group Shanghai 201323 China) . pp
109 - 112
Abstract:

mechanism of cracks in resistance spot welded magnesium alloy

For achieving joint with high performance
joint was investigated by optical microscopy scanning electron
microscope and energy dispersive spectrum respectively. The
formation of solidification cracking is caused by low melting point
liquid films between dendrites due to segregation of Al and Mn
atoms and tensile stress developed during cooling. Spot welding
parameters ( heat input) have a significant effect on susceptibility
of the weld nugget to solidification cracking. The sensibility of
solidification cracking increases with heat input. Because the lar—
ger heat input the larger tensile stress caused by the shrinkage
of the nugget is formed and the lower melting point of liquid
films is due to solute atom segregation with greater concentration
and prolonging time for tensile stress affecting. It is favorable to
select relatively low heat input for reducing sensibility of welded
joint to solidification cracking.

Key words:  resistance spot welding; magnesium alloy;

solidification cracking



