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Table 1 Chemical compositions and mechanical properties of 2219 aluminum alloy
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Table 3 Optimal parameters for repair welding
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Fig 2 Cross-sections of initial weld with void defect and its
repaired weld
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Fig. 3 Cross-sections of initial weld root with kissing bond de-
fect and its repaired weld root
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Mechanical properties of initial joints with different de-
fects and its comesponding repaired joints
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Fig 5 Fracture locations of repaired joints corresponding to different defects
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Fig. 6 Fracture surfaces of repaired joints comesponding to
different defects
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Study of repair welding technology of friction stir welding de-
fects  LIU Huijie', ZHANG Huijie', HUANG Yongxian', GUO
Yongliang®( 1. State Key Laboraiory of Advanced Welding Produc-
tion Technology, Haibin Institute of Technology, Harbin 150001,
China; 2. Analyzing and Testing center, Harbin Institute of Techn
ology, Harbin 150001, China). pl— 4

Abstract: Welding defects can be also formed during friction
stir welding under improper welding technology conditions, and the
friction stir welding defects such as groove, void and kissing bond
significantly influence the mechanical properties of joints. Friction
stir welding process is utilized to repair these defects, and the focus
is placed on the weld moiphology and mechanical properties of the
repaired joints. The experimental results indicated that the friction
stir welding process can remove the above-mentioned welding de-
fects and the repaired joints have good weld morphology and excel
lent mechanical properties when optimum repair pamameters are
used. The fracture analysis showed that the repaired joints are rup-
tured on the retreating side of the weld in the tensile test, and the
fracture surfaces are charactenzed by the clear plastic deformation
dimples.

Key words:  friction stir welding; welding defect; repair

welding; weld morphology; mechanical property

Effects of different fluxes on the characteristics of Sn-Zn solders

WANG Hui, XUE Songbai, CHEN Wenxue, WANG Jianxin
(College of Matenals Science and Technologys Nanjing Univesity of
Aemwnautics and Astronautics Nanjing 211100 China) . p5—8

Abstract  The wetting chamcteristics of SmrZn solders with
three different types of flux were researched by wetting balance meth-
od. Results indicated that Sn-Zn solders exhibited excellent wettabil
ity using ZnClL,-NH, Cl flux. Additionally, the spreading of Sn-%n
solder on Cu substrate with different types of flux was investigated
and the characteristics of the intermetallic compounds (IMC) be-
tween the solder and substrate were also analyzed and compared re-
sults showed that a flat IMC layer was present adjacent to the Cu
substrate while a scallop IMC layer was close to the solder. More-
over, the characteristics of IMC and the appearances of soldered
joints varied by using different fluxes. Plenty of ZnO exists on the
surface of Sn-Zn solders thus removing the ZnO is ciitical for the
flux of S-Zn solders.

Key words: lead-free solder; SnZn; flux; wettability
Properties of Sir3. 0Ag-0. SCuxNi lead free solders and solder-

ing joints  WANG Lifeng"> SUN Fenglian’, LU Ye?, SHEN

Xuwei’ (1. State Key Laboratory of Advanced Welding Production
Technology, Harbin Instiute of Technology, Harbin 150001, China;
2. Harbin University of Science and Technology, Harbin 150040,
China). po— 12

Abstract  The influences of the addition Nickel to Snr3.
0Ag-0. 5Cu lead-free solder on the melting point wettability, tensile
properties and the properties of soldering joints were studied. The re-
sults show that the solder alloy exhibited improved wettability with
the addition of small amount of Nickel. The weiting time decreases
gradually and the wetting force increases gradually as Nickel content
is within 0. 03% ~0. 1%. When Nickel content is 0. 05% the wet-
ting time is the shortest. When Nickel content is 0. 1% the wetting
force is the biggest. The solder alloy exhibited very little change on
the melting point. The solder alloy of the addition of Nickel exhibited
impoved elongation percentage and shear strength . When Nickel
content is 0. 1%4, the elongation percentage and shear strength are
the highest. Scanning fracture exhibits obvious ductility characteris-
tic. The suitable of addition to the solder Nickel is within 0. 05% ~
0.1%.

Key words: lead-free solder; wettability; shear strength
Arc sensor seam offset identification system based on LabVIEW
and support vector regression machine ZENG Songsheng,
WANG Guowng SHI Yonghuas, HUANG Guoxing (South China
Univemsity of Technology, School of Mechanics and Automotive Engi-
neening, Guangzhou 510640, China). pl13— 16

Abstract  The new welding seam offset identification sy stem
of arc sensor was developed with the virtual instument LabVIEW in
this paper. The data detection, wavelet filtering, data nomalizing,
vertical mean filtering and horizontal dimensionality reduction were
depicted based on LabVIEW. The basic principle of the support vec-
tor regresson machine and data-dependent kernel function was intro-
duced. The algorithm realization of the support vector regression ma-
chine with Matlab was proposed. The desgn method and the contol
flowchart of the seam offset identification sfiware were proposed us-
ing [abVIEW and Matlab. The experiment results confimed that the
way was feasible, the identification precision could meet the actual
application in the seam tracking system.

Key words:  [abVIEW; support vector regression machine;
Matlab; offset identification

Microstructure and wear resistance of metalbased ceramics
composite coating deposited by plasma arc surfacing v
Zhengjun', ZONG Lin"?, SUN Jinggang', CI Honggang', SONG



