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Influence of Bi and P additions on microstructure and me—
chanical properties of SnZn-RE solder DU Changhua'
YIN Limeng® SU Jian' CHEN Fang' ZHAO Haijian (1.
School of Materials Science and Engineering Chongqing Univer—
sity of Technology Chongqing 400054 China; 2. School of
Metallurgy and Materials Chongging Institute of Science and
Technology Chongqing 401331 China) . p 17 =20

Abstract:  The Sn-9Zn0. 05Ce lead-ree solder with Bi
and P additions were prepared and microstructure tensile
strength elongation and Vickers hardness of the lead-free solders
were studied. Experimental results show that the tensile strength
and hardness increase with more Bi addition in Sn-9Zn0. 05Ce
lead4ree solder while the elongation decreases with Bi addition.
P addition in Sn-9Zn0. 05Ce lead-free solder does not obviously
affect the tensile strength and hardness. In addition either Bi or
P addition in Sn-9Zn0. 05Ce lead-ree solder would make Zn sep—
arate out from Sn-9Zn0. 05Ce leadHree solder more easily and
needledike or graindike Zn—rich phase can be found in the sold—
er. Moreover Zn-—ich phase increases with more Bi or P addi-
tions in the solder and accordingly has a great effect on the me—
chanical properties of Sn-9Zn0. 05Ce solder.

Key words: Sn—Zn0. 05Ce solder; microstructure; tensile

strength; hardness

Double-layers laser-MIG hybrid welding method in welding
thick aluminum alloy YAO Wei' WANG Zhimin' LI
WANG Chunming’ ( 1. Beijing Hangxing Machinery
Manufacturing Corporation Beijing 100013  China; 2. Material

Hongwei'

Science and Technology College Huazhong University of Science
and Technology Wuhan 430074 China) . p 21 -24
Abstract:

of thick aluminum alloy method was put forward. It welds two

In this paper doubledayers laser-MIG welding
layers: the first layer padding welding to solve the problem of
inadequate weld penetration; second welding surface for the cap
to address the problem of the poor weld shape. The results
showed that: rated at 4 kW lasers when the composite layer by
welding ZL114A deeps up to

10mm average joint tensile strength is 238 MPa tensile strength

laser-MIG welding materials

is greater than 80% of the base metal. Doubledayers laser-MIG
welding method of welding  a simulation of a cylindrical pieces of
aerospace products forming a good weld penetration up to 9
mm. With no crack no incomplete penetration and lack of fu—
sion no visible inclusions defects is mainly chaindike porosity
pore diameter less than 1mm almost no distortion after welding.

laser-MIG hybrid welding;

welding; thick aluminum alloy

Key words: doubleayers

Effect on hardness and microstructures of rail joint with
QU Yuebo'?
Department of

narrow gap arc welding by normalizing
CAI Zhipeng' CHE Hongyan' PAN Jiluan'( 1.
Mechanical Engineering Tsinghua University Beijing 100084
China; 2. School of Mechanical Engineering Xiangtan Universi—
ty Xiangtan 411105 China) . p 25 -29

Abstract:

rail welding to adapt to local condition

Narrow gap arc welding on rail is a new way of

and its post weld heat

treatments are researching by some researchers. This paper uses
the therma simulator of Gleebled500D to simulate a series of
normalizing treatments on welded joint with narrow gap arc weld—
ing and then measures the Rockwell hardness watches the mi—
crostructure and combines the Vickers microhardness to analyse
the welded joint. The result shows that the maximum temperature
of normalizing between 925 °C to 935 °C maybe the best choice
which can make the hardness of welded joint be uniformity dis—
tributing and the effect of grain refining be obvious and sof-
tened zone be eliminated. So it can offer some advice for normal—
izing treatments in the production practice.

Key words:  rail with normalizing; thermal simulation;

hardness; microstructure

Solder joint inspection method regarding misalignment

XIE Hongwei KUANG Yongcong OUYANG Gaofei ZHANG

Xianmin ( School of Mechanical and Automotive Engineering

South China University of Technology Guangzhou 510640 Chi—

na) . p30-34
Abstract:

spection algorithms. Misalignment problem of solder joint inspec—

Misalignment degrades the performance of in—

tion is investigated quantitatively through evaluating the current
algorithm$ sensitivity to misalignment. A new learning method is
proposed in which a set of virtual samples generated by pertur—
bing the original samples on position angle and scale are used
for training. Synthetical false rate is defined to evaluate the per—
formance of the inspection algorithm regarding misalignment. The
experiment results showed that the proposed method is robust to
the misalignment while the time cost remains unchanged.

Key words:  automatic optical inspection; misalignment;

virtual samples; solder joint inspection

Research on brazing joints of C,/SiC and TC4 using AgCu—
Ti-Al filler materials GAO Lingling CAI Chuang XIONG
Jinhui HUANG Jihua ZHANG Hua ZHAO Xingke ( School of
Materials Science and Engineering University of Science and
Technology Beijing Beijing 100083 China) . p 35 —38

Abstract:  C,/SiC composite and TC4 were successfully
joined with the AgCuTi-Al mixed powders by appropriate brazing
parameters under the vacuum condition. Microstructures of the
joints were investigated by SEM  EDS and XRD. The mechani—
cal properties were measured by mechanical testing machine as
well. The results showed that Ti element in the brazing filler can
react with the carbon fiber and the matrix SiC in the C;/SiC com—
posite a mixture of TiC Ti;SiC, and TisSi; finally formed in the
reaction layer between the composite and the interlayer. The Ti
element in the brazing filler and the Cu in the TC4 generated the
mutual diffusion which form the diffusion—reaction layers be—
tween interlayer and TC4. The addition of proper Al power of the
Ag-Cu-Ti in-situ synthesized Ti;Al finally the performed joints
have dense bonding layers reinforced by the Tiy;Al intermetallic
compound which relax the thermal stress of the joints effective—
ly. The shear strength of the joint brazed with the AgCuTi-Al fill-
er was remarkably higher than that of pure Ag-Cu-Ti filler.

Key words: C,/SiC; TC4; brazing



