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tion results showed that horizontal clamping gap had greater in—
fluence on welding spot than vertical clamping gap and the max—
imum stress at each single welding spot reduced with the increas—
ing of welding spots quantity and effective connection area.

Key words: spot welding; welding deviation; stress and

strain

Process and performance of cold metal transfer spot plug
welding between aluminum alloy and bare steel HUANG
Qian' CAO Rui' ZHU Haixia' CHEN Jianhong' WANG
Peichung’( 1. State Key Laboratory of Advanced Processing and
Recycling of NonHerrous Metals Lanzhou University of Technol—
ogy Lanzhou 730050 China; 2. GM R&D Center Warren MI
48090 USA). pp 59 -62

Abstract:
of Al6061 and bare steel was carried out by using AlSi; filler

Cold metal transfer ( CMT) spot plug welding

metal. Using orthogonal test method to optimize process parame—
ters the microstructure and mechanical properties of welded
joint were investigated with optical microscope scanning electron
microscopy and universal tensile testing machine. The results
show that the welded joint between Al6061 and bare steel could
obtain satisfied weld appearance and performance using CMT
method. The sequence of significance of process parameters was
hole size in bare steel sheet spot welding time and wire feed
speed. The results also indicated that the typical spot welding—
brazing joint which consisted of brazing zone and the welding
zone could be performed; the pore was the main defect in the
welded joint; the maximum shear strength of the joint was more
than 4 kN with tear fracture.

Key words:  cold metal transfer spot plug welding; Al/

bare steel sheet; orthogonal test; mechanical property

Effect of hygrothermal environment on microstructure and
mechanical properties of Zn2Al filler metal LU Deng-
feng' LONG Weimin' ZHANG Guanxing' WANG Xingxing'
HE Peng’( 1.
Metals & Technology Zhengzhou Research Institute of Mechani—
cal Engineering Zhengzhou 450001 China; 2. State Key Labo—
ratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 63 - 66

Abstract:  The aging degradation behavior of Zn-2Al filler

metal in hot and humid environment was studied. High tempera—

State Key Laboratory of Advanced Brazing Filler

ture and high humidity accelerating test was conducted to simu—
late the hygrothermal atmospheric corrosion condition. The influ—
ence of corroding time on the microstructure mechanical proper—
ties and wettability of Zn2Al filler metal was investigated. The
experimental results displayed linear relationship between corro—
ding depth and corroding time. Water vapor corroding primarily
occurred at grain boundaries and when corrosion reached a cer—
tain extent corrosion cracks and corrosion holes formed. This
intergranular corrosion was electrochemical corrosion with the in—
tragranular zincich m phase as the cathode but the aluminum-
rich a phase as the anode that dissolute at grain boundary. The
tensile strength plasticity and toughness of Zn2Al filler metal
decreased and the wetting area of Zn2Al filler metal on 1060 a—

luminum sheet also decreased sharply with the increase of corro—

ding time.
Key words:  Zn-Al filler metal; hygrothermal environ—
ment; intergranular corrosion; mechanical properies; microstruc—

ture

Effect of salt spray environment on mechanical properties of
aluminum welded joints treated with ultrasonic impact
LI Da' WANG Xiaomin> SUN Bing' CHEN Hui' LIU
Liyun' LI Peng’( 1. College of Material Science and Engineer—
ing Southwest Jiaotong University Chengdu 610031 China; 2.
College of Life Science and Engineering Southwest Jiaotong Uni—
versity Chengdu 610031 China; 3. CSR SIFANG CO.
LTD. Qingdao 266111 China) . pp 67 —70

Abstract:  The Al6005 welded joint was treated with ul-
trasonic impact and the residual stress of the treated and untreat—
ed specimens was measured. The results showed that uniform
compressive stress distributed in the weld and heat-affected zone
( HAZ) after the joint was treated with ultrasonic impact. The
properties of welded joint were discussed after salt spray corro—
sion test. The results indicated that the treated joint produced
less corrosion product after corrosion for different times. The
hardness of the weld metal and HAZ increased after the joint was
treated with ultrasonic impact. The thickness of hardened layer
in the weld metal and HAZ was 1.5 mm and 2. 1 mm respec—
tively. The thickness of hardened layer maintained at 0. 9 mm af-
ter corrosion for 14 days. Besides the welded joint after treat—
ment could have better mechanical properties than untreated
joints.

Key words: aluminum welded joints; ultrasonic impact;

salt spray corrosion; residual stress; mechanical property

Section contour analysis of probe during friction stir welding
ZHAO Huaxia MENG Qiang DONG Jihong DONG
Chunlin LUAN Guohong ( Beijing Aeronautical Manufacturing
Technology Research Institute Aviation Industry Corporation of
China Beijing 100024 China) . pp 71 =74 78
Abstract:  Based on the section analysis of three-limen—
sional model of friction stir welding the moving expressions a—
bout feature points on section contour of probe were established.
According to the basis of mathematical analysis the forming
mechanisms of hook cold overlap-defect and onion structure
were revealed. In the light of the above research results the op—
timization idea of probe shape was proposed. Considering impro—
ving plastic metal migration behavior the sdine of large thick—
ness aluminum alloy friction stir welded butt joint and cold over—
lap-defect in lap joint of stringer and plate was effectively elimi—
nated by three aspects design. The results provide technical sup—
port for the development of friction stir welded products.
Key words: friction stir welding; section analysis; hook;

cold overlap-defect

Microstructure evolution during refill friction spot welding

of aluminium-ithium alloy ZHANG Chengcong' FENG
Xiaosong' GUO Lijie'! ZUO Yuting’ ( 1. Technical Center
Shanghai  Aerospace Equipments Manufacturer ~ Shanghai

200245 China; 2. National Center of Analysis for Nonferrous



