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Table 1 Depths of filler metals with different loading
. F/mN Zn22Al Zn22A10. 03Ti
50 1 439.27 1221.36
2 80 1727.89 1 628.37
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2.1 200 3 082.28 2 598.81
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strengthen the interface by controlling the holding time.
Key words:  Ti;Al-based alloy; transient liquid phase

diffusion bonding; interface

Measurement of creep stress exponent of Zn-Al filler metal
at room temperature by using nanoindentation JI Feng'
XUE Songbai' LIU Shuang' LOU Jiyuan® LOU Yinbin®( 1.
College of Materials Science and Technology Nanjing University
Nanjing 210016  China; 2.
Ltd Shaoxing 312400

of Aeronautics and Astronautics
Zhejiang Xinrui Welding Material Co.
China) . pp 75 -78

Abstract:  The creep behavior of Zn22Al and Zn22A1-0.
03Ti filler metals at room temperature were studied by nanoin—
dentation in this paper and constant loading rate method was
used to calculate the creep stress exponent. The results indicate
that both the Zn22Al and Zn22Al1-0. 03Ti produced obvious
creep deformation under holding load. Both the depth and creep
displacement of Zn22A1-0. 03Ti were less than that of Zn22Al
and the maximum difference were 15. 68% and 26. 87%  re-
spectively. Under the constant time the filler metals produced
different creep displacement with different loadings. The creep
stress exponents of two filler metals at room temperature were ob—
tained by fitting method. Zn-22Al1-0. 03Ti had a higher creep
stress exponent than Zn22Al filler metal which implied that Ti—
bearing filler metals had better creep resistance than Zn-22Al al-
loy. The grain of Zn22Al filler metal could be refined remark—
ably with the Ti addition which might result in the increase of
grain boundary and finally enhanced the creep resistance of al—
loy.

Key words: nanoindentation; Zn-Al filler metal; creep;

creep stress exponent

Structure and mechanical properties on DH40 ship building
steel joints by multiJayer and multi-pass welding technology

LU Xuedong' CEN Yue’ WANG Huan® WU Mingfang'
(1. Provincial Key Lab of Advanced Welding Technology Jian—
gsu University of Science and Technology Zhenjiang 212003
China; 2. HuDong—~ZhongHua Ship Building Company Limited
Shanghai 200129  China) . pp 79 - 83

Abstract: The weldability experiments of DH40 ship
building steel were carried out by using the flux-cored wire CO,
gas shielded multi-pass welding technology. The microstructure
and mechanical properties of the joint were studied systematically
and the impact toughness was discussed especially the reason
why the impact toughness at HAZ of 5 mm from fusion line of
weld root decreased greatly. The results showed that the tensile
strength of joints is higher than that of the base metal of 575
MPa. All the samples used in the bending test are qualified and
meet the plasticity requirement. The brittleness band is easily
formed at HAZ 5 mm from the fusion line at the weld root. The
effect of microstructure heredity results in the coarse crystal
grain which is the secondary reason for the impact ductility de—
creasing and the basic reason is the formation of a large amount
of granular bainite.

Key words: DH40 steel; multi-pass welding technology;

mechanical properties; microstructure

Effect of process parameters on mechanical properties of
friction stir welded Al-Li alloy lap joints ZHANG Dan-
dan' QU Wenging' YIN Na' YANG Mucong® CHEN Jie®

MENG Qiang’ CHAI Peng’( 1. School of Mechanical Engineer—
Beijing 100191  Chi-
Shanghai

Aeronautical Manu—

ing and Automation Beihang University
na; 2. Shanghai Aircraft Manufacturing Co.  Ltd
200436 China; 3. National FSW Center
facturing Technology Research Institute Beijing 100024  Chi-
na) . pp 84 —88
Abstract:
ting mechanical properties of friction stir welded Al-Li alloy lap

Through analyzing the microstructure and tes—

joints the effect of FSW welding parameters on the tensile prop—
erties of the lap joints was investigated. The results showed that
the length of stir pin has significant influence on the tensile prop—
erties of lap joints. When the length of pin is changed from 2. 8
mm to 2.5 mm the ultimate strength and elongation of lap joints
are obviously improved. Furthermore the rotation speed / weld—
ing speed ( m) also affected the performance of joints. When
there was a small increasing in 1 the tensile properties of lap
joints increased accordingly. For the Al-Li alloy lap structure
the optimum tool rotational speed is 800 r/min welding speed is
200 mm/min and the length of pin is 2. 5 mm the ultimate
strength of lap joint reaches 467 MPa which is equivalent to
949% that of the base metal and the elongation is 3. 18% . In ad-
dition the analysis of tensile fracture appearance indicated that
the tensile cracks initiate from the location of “Hooking” defect
in the advancing side and grow along the HAZ until to the base
metal.

Key words: friction stir welding; aluminumithium alloy

( Al.i) ; tensile properties; fracture

Test and analysis of dynamic process for spot welding of
multilayer low carbon steel sheets LI Guizhong DING
Jian QIN Yuchan WANG Wenquan ( School of Materials Sci—
ence and Engineering Jilin University ~Changchun 130025
China) . pp 89 -92

Abstract:

joints of multilayer sheets were always available. The variation of

In the spot welding process the spot-welded
the sheet thickness is obvious in the spot welding process which
makes the impedance fluctuation drastic in secondary circuit of
welding power transformer. Thus the spot welding heat also
fluctuates evidently. In this case the nugget quality cannot be
guaranteed if welding heat is not regulated effectively in real
time. By means of dynamic test and analysis of welding thermal
process the applicability of different monitoring methods was
discussed for spot welding of multilayer low carbon steel sheets.
The scientific basis therefore can be provided for manufacturing
enterprises to select the exact monitoring method and to achieve
the effective quality control.

low carbon steel;

Key words: multilayer sheets; spot

welding; dynamic process; monitoring method selection
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welding affected by pin shape JI Shude’ MENG Qing-
guo’ SHI Qingyu’ ZHANG Liguo' ZOU Aili'( 1.

Aerospace Engineering Shenyang Aerospace University Sheny-—

Faculty of



