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Fig. 1 Microstructure of joint brazed with amorphous CuP

7.7Sn5.4Ni14Si0.2Zr0.04 brazing filler metal
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Fig. 2 Microstructure of CuP7.7Sn5.4Ni14Si0.2Zr0. 04 conventional and amorphous brazing seam with different
brazing time
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Fig. 3 Microstructure of CuP7.7Sn5.4Ni14Si0.2Zr0.04 conventional and amorphous brazing seam with different brazing
temperature
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YANG Zhengqgiang YU Longqi ( Key
Laboratory of Ministry of Education for Contemporary Design and

chine DU Suigeng
Integrated Manufacturing Technology Northwestern Polytechnical
University Xi‘an 710072 China) . p 17 =20

Abstract:  In view of the issues that the control effect of
the load system of friction welding machine on pressure mutation
phases is unsatisfactory with ( proportion integration) closeddoop
control algorithm the fuzzy PI control algorithm is introduced.
According to the error and its changing trend of the actual value
and the set value the whole control process is divided into four
kinds of control intervals. Based on optimizing the fuzzy control
degree the corresponding fuzzy rules and parameters determining
methods are developed. Under the test conditions the control
effects of four control intervals with the different control parame—
ters are contrasted the best fit coefficients of every control inter—
val are obtained. The performance indicators using fuzzy Pl con—
trol methods are better than that using traditional PI control meth—
ods. Under test conditions with the optimizing fuzzy control de—
gree and the best fit coefficients the maximum overshoot has
been reduced 19.2%
and the steady precision has been raised 0.4% .

Key words:

the adjust time has been reduced 1.59 s

friction welding machine; computer control;
fuzzy-PI; control algorithm

Effect of laser on pulsed MAG arc radiation LIU Desh—
en' LI Huan' WANG Xuyou’ WANG Wei® GAO Ying’ (1.
Tianjin Key Laboratory of Advanced Joining Technology Tianjin
University Tianjin 300072 China; 2. Harbin Welding Institu—
te Harbin 150080 China; 3. Tianjin Key Laboratory of High
Speed Cutting and Precision Machining Tianjin University of
Technology and Education Tianjin 300222 China) . p 21 -24

Abstract:  The laserpulsed MAG hybrid welding system
and acquisition system were set up to get the electric signal and
arc spectrum under the conditions with and without laser. To an—
alyze the relationship between arc energy input and the spectral
radiation intensity of Fell274. 648 Fel382. 043 Fel492. 050
and Arl801. 479 using the method of linear fit. Studies have
shown that the spectral radiation intensity of the four feature
spectrum lines are proportion to arc energy input. With the same
arc energy input the arc radiation intensity of hybrid welding is
smaller than the one of pulsed MAG welding. This is because the
metal vapor and plasma produced by laser may absorb the arc
plasma radiation.

Key words: laser hybrid welding; energy input; radiation

intensity; linear fit

Microstructure of solder joints with micron stand-eff height
in electronic packaging WANG Bo'?> MO Liping' WU
Fengshun' > XIA Weisheng' WU Yiping' >( 1. State Key La-
boratory of Material Processing and Die & Mould Technology
Huazhong University of Science and Technology =~ Wuhan
430074 China; 2. Wuhan National Laboratory for Optoelectron—
ics Wuhan 430074 China) . p 25 -28

Abstract:  In present paper the microstructural change
was studied when the stand-off height ( SOH) of solder joints
with Cu/Sn/Cu sandwich structure was reduced from 100 pum to
50 pm 20 pm and 10 pm. With the reducing stand-off height
the Cu content increases in the solder bulk and the CuySng in—

termetallic layer formed at both sides decreases in thickness;

while the proportion of IMC thickness to solder joint stand-off
height increases. The thickness of the copper layer consumed by
solder joints with different stand-off heights was calculated ac—
cording to the formed IMC layer and Cu content in the solder
bulk. It is found that the consumed copper thickness decreases
with the reducing stand-off height. In the aging the solder joint
with lower SOH increases faster in IMC thickness and IMC pro—
portion leading to more dramatic microstructural change.

Key words:  electronic packaging solder joint; stand-off
height; micro structure

Morphologies and growth mechanism of TiN in ceramic sur—
face layers prepared by nitrogen arc ZHENG Xiaoyi'
CONG Dazhi’ LI Xin' ZHAO Lei' LI Yuhua' REN Zhenan'
(1. College of Materials Science and Engineering Jilin Univer—
sity Changchun 130022 China; 2. Shanghai Nuclear Engineer—
ing Research & Design Institute Shanghai 200233  China) .
p29-32
Abstract:

layers were in-situ prepared by nitrogen arc melting on the sur—

The titanium nitride ( TiN) ceramic surface

face of pure titanium substrates. The formation mechanism of the
ceramic layers the growth morphologies and mechanism of the
TiN phase were investigated. The results show that the nitrogen
arc melting is a non-equilibrium rapid cooling process and the
cooling rate can be as high as 10° ~ 10 K/s. The micro growth
modes of the TiN phase in ceramic surface layers exhibit the di—
versity. The TiN crystal grows up by the spiral dislocation lateral
growth mode at the location of low undercooling in the molten
pool. Because of the undercooling increased at the bottom of the
molten pool the micro growth mode changes to the alternating
between the continuous growth and the lateral growth.

Key words: nitrogen arc; titanium nitride; morphology;

growth mechanism

Bonding mechanism of brazing of amorphous Cu-P filler
metal Z0U Jiasheng WANG Chao XU Xiangping WANG
Lei ( Provincial Key Lab of Advanced Welding Technology Jian—
gsu University of Science and Technology Zhenjiang 212003
China) . p 33 -36

Abstract:  The copper joints were brazed with CuP 7.7
SnS. 4Nil14S5i0. 2Z10. 04 amorphous filler metal conventional filler
metal respectively. The effect of the brazing temperature and
time on the crystalline composition and microstructure of joints
brazed with the amorphous brazing filler metal were compared
and analyzed by micro-method. The results showed that the joints
brazed with CuP7. 7Sn5. 4Ni14Si0. 2Z:0. 04 amorphous brazing
filler metal consist of centre zone interface area and diffusion
zone. With the increase of brazing temperature and brazing hold—
ing time the interface area brazed with both amorphous and con-
ventional filler metal increases and the microstructures of base
metal and brazinrg seam centre zone would be coarsed. Exces—
sively high brazing temperature or long brazing holding time will
produce brittle phase but this effect on amorphous filler metals
is much smaller. Under the same conditions amorphous filler
metals interact with the base metal much more intensely than the
corresponding conventional filler metals. The microstructure in
interface area and centre zone of amorphous brazing seam are evi—
dently uniform and small.

Key words:  Cu-P based filler metal; amorphous filler
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metal;, microstructure; brazing mechanism

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.



