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Table 1  Diffusion width of main alloying elements
along axial direction in friction welded
joint between TC4 alloy and L5 Aluminum
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portions with same length to approximate the complicated space curve
under the conditions of keeping constant welding speed and satisfying
the given approximation erwr. It takes the general connection form of
cylinder pipe for example to illustrate the algorithm, and then Open
GL is used to smulate the composite motion track. Simulation results
show that the real-time interpolation algorithm is feasible.
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line of intersection; welding; interpolation algo-

Characterization of mechanical properties for aluminium alloy
welded joint QIAO Ji-sen, ZHOU Qinglin, ZHU Liang
CHEN Jianhong(State Key Taboratory of Gansu Advanced Non-fer-
rous Metal Materdals lLanzhou University of Technology, Lanzhou
730050 China). p4l— 44, 49

Abstract:  The characterization of local material properties
has been evaluated using the punch shearing test. An inversed tech-
nique was illustrated to assess the tension behavior of materials from
this punch shearing test. In addition an typical aluminium alloy
6063 and welded joints for auto industty have been tested by the
punch shearing procedure to identify the relation between yield
strength, ultimate strength and strain-hardening coefficient of local
material of welded joint. Results show that the maternal mechanical
popetties can be identified accurately by the punch sheanng proce-
dure, which will supply the information of joint deformation and fail-
ure for aluminium automobile crash assessment.

Key words:

ties; welded joint

punch-shearing test; local mechanical proper-

Effects of heating time on wettability and spreadability of paste
solders on Cu substrate with diode laser sddering system
HUANG Xiang XUE Song-bai, ZHANG Lingg WANG Jian-xin
HAN Zong-jie (College of Materials Science and Technologys Namr
jing University of Aewnautics and Astonautics Nanjing 210016,
China). p45— 49

Abstract  Diode laser soldering system was used to study and
explore the ways to impwove the wettabiliy and spreadability of
Sn63Ph37 paste solder and Sn96Ag3. 5Cu0. 5 lead-free paste solder
on Cu substrate. The effects of heating time of the laser on the wet-
tability of paste solders were investigated and it was also analyzed
that the microstuctures of the joints and interfacial region of
Sn63Pb37 and Sn96Ag3. SCul. 5 under different time conditions by
means of SEM. The Results indicate that the wettability and spread-
ability of the two kinds of solders on Cu substrate are improved with
the increase of heating time under the condition of selected laser out-
put power. When the heating time is longer than 1. 5's the spread
ing area and wetting angle of Sn63Pb37 solder are tending towards
stability and when the heating time is longer than2.5 s the spread-
ing area and wetting angle of Sn-Ag-Cu solder are tending towards
stability as well.

Key words:  diode laser soldening; wettability; SnPb sal-
der; Sn-Ag-Cu solder

Friction welding technology between titanium alloy and pure
BAI Jian-hong FU Li, DU Sui-geng( College of Ma-
terials Science; Noithwestem Polytechnical Univewsity, Xi’ an
710072 China). p50— 52

Abstract

the stucture materials in the fields of aewspace and aviation because

aluminum

Titanium alloy and aluminum alloy are good for

of their excellent properties. It is necessaty to join these two materi-
als for wider applications. TC4 titanium alloy and L5 pure aluminum
are joined by friction welded and then post-welding tempering treat-
ment have been conducted. By means of the optical microscope de-
tecting EDX analysis, micro-sclerometer and tensile test, we ex-
plore experimentally the microstructure charactenstics and diffusion
behavior of the friction welded joint of TC4 titanium alloy and L5
pure aluminum. As expected there are good fiiction weldability be-
tween TC4 titanium aloy and LS pure aluminum and no intermetallic
phases created in friction welding zone under the welding parameters
used in this trial. Furthemmore, the tensile strength of the welded
joint exceeds that of the base metal aluminum. After postwelding
heat treament, the diffusion zone of main alloying elements Ti Al
and V widens and the microhardness of the friction welded joints near
titanium increases greatly because of the aging effect.

Key words: friction welding; postwelding heat treamm ent;

TC4 titanium alloy; L5 pure aluninum; microstructure

MAG welding molten pool image character and useful informa-
WANG Ke-hong, SHEN Yingji QIAN Feng,

YOU Qiu-rong (Dept of materials Nanjing University Science &
Technology, Nanjing 210094, China). p53— 56

tion analysis

Abstract: A passive vision sensing system for taking the im-
ace of MAG welding molten pool has been set up. Nearinfrared
CCD and compound filters system composed of 1 064 nm narrow-
band filer and 0. 1% neutral dimmer filn are used to eliminate the
arc light disturbance and a lot of clear images are obtained. Image-
processing software is used to extract the characteristic infommation
which reflects the welding quality. For the single image, the gray
character is analyzed and three equivalent contour lines are ob-
tained. For continuous multi-frame images the image abemration
shade detection and mean gray distiibution are put forward to study
the process of MAG welding.

Key words;

characteristic information; gray analysis

metal active-gas welding; molten pool image;

Numerical simulation of hydrogen diffusion under welding resid-
ual stress JIANG Wenrchun GONG Jianrming, TANG Jian
qun CHEN Hu, TU Shan-dong (College of Mechanical and Power
Engineering; Nanjing University of Technology, Nanjing 210009,
China). p57— 60 64

Abstract

sequential coupling cal culating program on hydmgen diffusion has

Using finite element analysis code ABAQUS, a

been developed. Using this program, the effect of as-welded residual

stress on the hydrogen diffusion was numerically simulated for the



