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Fig. 2 SEM micrograph of APS and SPS bondcoat
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Table 1 Porosity and cross-sectional hardness of SPS
and APS bondcoats
(%) (HVO0.1)
SPS 4.2 271.53
APS 6.4 204.13

Fig. 3 Comparison of oxidation kinetics at 1 080 C for
SPS and APS bond coating with and without ce—
ramic top coating
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Fig. 4 Surface morphology of APS coating and SPS bond
coating after oxidation at 1 080 °C for 24 h
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Table 2 EDS analysis results of selected area of Fig. 4
0 Cr Ni Al Co Y
1 50.95 31.70 17.35 — — —
2 31.21  10.22 22.70 31.77 0.58  3.52
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Fig. 5 XRD patterns of APS and SPS bond coating after
oxidation at 1 080 “C for 24 h and 100 h
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Fig. 6 Cross-sectional SEM micrographs of TBCs after
oxidation at 1 080 °C for 100 h

3 6 AB EDS ( %)
Table 3 Elements compositions of point A and B shown
on Fig.6
0 Cr Ni Al Co
A 66.83 29.28 1.82 2.07 —
B 64.73 25.77 4.97 3.84 0.27
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Interfacial characteristics of welded joint between aluminum
alloy and stainless steel by resistance spot welding QIU
Ranfeng' > YU Hua' SHI Hongxin' ZHAN Keke' TU
SATONAKA Shinobu’ ( 1. School of Materials Science
and Engineering Henan University of Science and Technology

Luoyang 471003 China; 2. Henan Key Laboratory of Advanced

Coe 1
Yimin

Non-ferrous Metals Luoyang 471003  China; 3. Graduate
School of Science and Technology Kumamoto University Kuro—
kami 2394 Kumamoto 860-8555 Japan) . p 37 —-40

Abstract:
SUS304 were welded by resistance spot welding with a cover

Aluminum alloy AS5052 and stainless steel

plate. The welding interface region of the joint was observed with
electron microscopy and the microstructure and distribution of
the reaction products were analyzed as well. The results reveal
that a serration reaction layer consisting of Fe,Al; and FeAl,
forms in the welding interface and the reaction layer thickness va—
ries with the welding current and the position at the welding in—
terface. Moreover the reaction blocks in aluminum alloy near
the welding interface were observed which were estimated as a
hexagonal AlFeCr having @ =2.451 nm and ¢ =0. 758 nm based
on analysis of selected area electron diffraction patterns.

Key words:

aluminum alloy; stainless steel; resistance

spot welding; interface reaction layer

Study on cold metal transfer welded lap joints of Mg/Al dis—
similar metals SHANG Jing' WANG Kehong' TIAN
Hongjun® ZHOU Qi' LI Guangle' ( 1. School of Material Sci-
ence and Engineering Nanjing University of Science and Tech—
nology Nanjing 210094 China; 2. State-owned 5103 Factory
Nanzhao 474650 China) . p 41 —45

Abstract:  AZ31B magnesium alloy and 6061 aluminum
alloy were welded by cold metal transfer ( CMT) welding method
with pure copper ( HS201) as the filler metal. Shear strength
and micro-hardness of the lap joint were tested. The microstruc—
ture and fracture morphology of joint were studied by means of
scanning electron microscope ( SEM) and energy dispersive X—
ray ( EDX) . The results showed that good weld with the highest
shear bonding strength of 27. 9MPa was obtained under the weld—
ing current of 109 A welding voltage of 10.9 V  wire feed speed
of 4.9 mm/s welding speed of 0.45 m/min. Intermetallic com—
pounds of Mg,Cu and MgCu, were formed in the Mg-Cu side
where was oxidized. Al-Cu-Mg ternary intermetallic compounds
and Al,Cu were formed on the Al-Cu side. Micro-hardness in
both sides of fusion zone was suddenly increased due to interme—
tallic compounds. Maximum micro-hardness of Al-Cu side and
Mg-Cu side were 242 HV and 347 HV respectively. The fracture
occurred in the fusion zone of Mg side and fracture nature was
brittle fracture. Oxidation in the welding process and plenty of
intermetallic compounds distributed continuously in the fusion
zone and resulted in the fracture.

Key words:  cold metal transfer welding: aluminum al-
loy; magnesium alloy; dissimilar metals welding; intermetallic

compounds

Preparation and properties of composite ceramic coating on
AZ31B alloy by thermo-chemical reaction spraying MA
Zhuang ZOU Jifeng WANG Wei LI Zhichao ( Institute of Ma—

terials Processing and Surface Technology Liaoning Technical

University Fuxin 123000 China) .
Abstract:
by mechanical ball milling and polyvinyl alcohol ( PVA) granula-

p 46 - 50

The spraying composite powder was prepared

tion. Al,O,-based composite ceramic coating was prepared on
the surface of magnesium alloy AZ31B by thermo-chemical reac—
tion spraying. XRD and SEM were used to analyze the composi—
tion and morphology of the spraying composite powder and com—
posite ceramic coating. The thermal shock compactness micro—
hardness and wear properties of the composite ceramic coating
were investigated respectively. The results showed that chemical
reaction had happened in composite powder after 12 hours ball
milling and globular structure coated each other was formed after
granulation. Thermo—chemical reaction was carried out in the
process of preparing coatings. New phase such as Al,,, Sij 4
MgAlL O, and Mg, 5 Al;Si; 5O, were found in the coating. The
melting rate of composite ceramic coating was high and the com—
bination of the coating and matrix was good. Mg element took
place remarkable diffusion in the interface of composite coating.
The thermal-shock times of this coating was 40 the porosity was
15.1% and the maximum microhardness value reached HV, ,
1016. The thermal shock compactness microhardness and wear
properties of this coating was significantly better than the ones
with common spraying coating.

Key words:  magnesium alloy; thermo—chemical reaction

spraying; ceramic coating; performance

Influence of gas shroud on property of plasma sprayed ther—
WEI Qi LI Hui LI Hong ZHANG
Linwei ( College of Materials Science and Engineering Beijing U-
pSl-54

The comparative study were carried out on the

mal barrier coating

niversity of Technology Beijing 100124 China) .

Abstract:
microstructure as well as the properties of the coating prepared by
atmospheric plasma spraying and shroud plasma spraying. The
results showed that compared to the conventional atmospheric

plasma sprayed ( APS) coating the shroud plasma sprayed
( SPS) coating contained less unmelted or partially melted parti—
cles and oxide content and porosity was lower. The SPS coating
presented superior oxidation resistance at 1 080 °C than the APS
one. The reason owed to the mitigation of the involvement of the
surrounding air that caused turbulent of the plasma consequent—
ly the particles were more fully melted and less oxide formed in
the coating. The finally deposited SPS coating was denser and
contained more Al element which induced the formation of com—
pact AL, O, layer at the early stage of oxidation. This compact
Al O, layer would slow down the thickening rate of thermally
grown oxide( TGO) that provides better resistance to the bond
layer therefore the SPS coating presents higher resistance to high
temperature oxidation.

Key words: plasma spray; thermal barrier coating; oxi-

dation resistance

Influence of welding sequence on welding residual stress dis—
tribution in thick plate joint DENG Dean' SHOICHI Kiy-
oshima® ( 1. College of Materials Science and Engineering
Chongging University Chongqing 400045 China; 2. Research
Center of Computational Mechanics Inc. Tokyo 142-0041 Ja-
pan) . p55-58
Abstract:

in an austenitic stainless steel thick plate joint were investigated

Features of welding residual stress distribution

by means of experiment and numerical simulation technology.



