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Table 1 Chemical compositions of materials used

Si Fe Cu Mn Mg Cr Zn Ti Al C P S Fe Ni

AA6061  0.52 0.5 0.18 0.09 0.84 0.22 0.16 0.13 — — — — —
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Fig. 2 Dimensions of tensile specimen
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ized by weighted probability addition of the probability densities.
Seam recognition cases are studied to demonstrate the feasibility
of the fusion algorithm. The result demonstrates that the algo—
rithm performs well in terms of recognizing the weld seam edges
with precision and stability.

Key words:

weld seam recognition; multi-feature; visual

sensing; image processing; information fusion

Layered composite of solidified TiC-TiB, ceramic to Ti-6Al-
4V alloy achieved by fusion bonding SONG Yalin
ZHANG Long ZHAO Zhongmin MA Tao ( Teaching and Re—
search Section of Mechanical Manufacturing Department of Ve—
hicle and Electric Engineering Ordnance Engineering College
Shijiazhuang 050003 China) . pp 37-40

Abstract: By introduction of Ti-6Al-4V plate at the bot—
tom of combustion system in high—gravity field fusion bonding of
TiC-TiB, ceramic to Ti-6Al-4V alloy was achieved. The solidi—
fied TiC-TiB, ceramic with fine grains was prepared by combus—
tion synthesis. Furthermore the ceramic to titanium layered
composite with chemical composition gradient was obtained. The
microstructure of fusion bonding of TiC-TiB, ceramic to Ti-6Al-
4V alloy indicates that the presence of chemical reaction in ex—
plosive combustion and the subsequent thermal vacuum induced
by liquid products in high-gravity field make Ti alloy partially
fused. Then atomic inter-diffusion occurs spontaneously between
liquid ceramic and molten Ti alloy resulting in the achievement
of the joint. Microstructure analysis shows that in the bonding
joint titanium riched carbides are distributed homogeneously
with fine TiB, grains embedded in the matrix of Ti alloy. Shear
strength of 450 MPa+35 MPa is achieved between the ceramic
and Ti alloy. Vickers hardness decreases linearly from the ce—
ramic to Ti alloy.

Key words: layered composite of ceramic to metal; com—
bustion synthesis; high gravity field; fusion bonding; atomic in—

terdiffusion

Microstructure and mechanical properties of aluminum alloy
and galvanized steel joints by fiber laser fusion welding-bra—
ZHAO
Xudong XTAO Rongshi ( Beijing University of Technology Institute
of Laser Engineering Beijing 100124 China) . pp 41-44
Abstract:

rectangular spot was used to produce joints between 6061-T6 alu—

zing using a rectangular spot with filler powder

Fluxless fiber laser fusion welding-brazing with

minum alloy and galvanized steel with filler powder. The joints
were evaluated by metallurgical analysis and mechanical proper—
ties testing. The results indicated that favorable joint with good
figuration no crack and pore were present with optimized weld—
ing parameters. Furthermore the joint was characterized by lay—
ered and dendritic microstructure. The layered structure is com—
posed of Fe,Al;. The dendritic part is identified as 71 and
Fe, Al,; phases. In addition failures were observed in the weld/
steel interface with brittle characteristics from the tensile test.
The mechanical resistance of the joint is determined by the ratio
of width of weld interface and the maximum thickness of interme—
tallic compounds layer.

Key words:  dissimilar alloys; fusion welding-brazing;

filler powder; microstructure; mechanical properties

Welding residual stress analysis of high-speed train under-
carriage deformation by ultrasonic method MA Zigi'
LIU Xuesong' ZHANG Shiping® HUANG Haixia’® FANG
Hongyuan'( 1. State Key Laboratory of Advanced Welding and
Joining Harbin Institute of Technology Harbin 150001 China;
2. School of Electrical Engineering and Automation Harbin In-
stitute of Technology Harbin 150046 China; 3. China Classifi—
cation Society Industrial Corp Guangzhou Branch Guangzhou
510235 China) . pp 45-48

Abstract: Ultrasonic propagation differential method
based on critical wave Ler acoustic-elastic effect in the condition
of uniaxial stress state was proposed. It raised the spatial resolu—
tion of Ler wave stress measurement to a higher level. It was ap—
plicable in the evaluation of welding residual stress which was a
gradient stress field. Residual stress distribution in an undercar—
riage of high speed train with welding deformation was surveyed
by this method in manufacturing shop. Residual stress in both
quality and sub—quality areas were obtained and compared. The
source of the contraction distortion was confirmed and it provid—
ed reference to the working out of the shape—righting scheme.

Key words:  acoustic-elastic effect; Ler wave; propaga—

tion differential method; welding deformation; residual stress

Microstructure of matrix and wear resistance of ceramic
layer of TiC/Fe surface gradient composites WANG Li-
angliang’ XU Yunhua' ZHONG Lisheng'> WANG Juan'
YAN Honghua' ( 1. Institute of Wearesistance Materials
School of Mechanical and Electrical Engineering Xi‘an Universi—
ty of Architecture & Technology Xian 710055 China; 2.
School of Materials Science and Engineering Xi‘an Shiyou Uni—
versity Xian 710065 China) . pp 49-53

Abstract:  In this paper the joining of gray cast iron
( HT300) and titanium plate with the thickness of 0.25 mm was
performed by the method of pouring. The sample was isothermal—
ly kept in vacuum tube furnace at 1 138 “C for 8 h and cooled
in furnace to room temperature. TiC particulates reinforced sur—
face gradient composite was prepared on the iron matrix of cast i—
ron surface by the in-situ technology. Microstructure analysis
microhardness and wear—resistance test were carried out on the
recombination region. The experimental results show that the TiC
particulates reinforced surface gradient composite is composed of
three layers. The difference between the three layers lies in the
different sizes and different shapes of TiC particulates. The mi—
crohardness decreases gradually from composite layer ( C region)
to pearlite region. The maximum microhardness appears in the
high density ceramic layer ( C region) . Therefore wear experi—
ment was further performed to study wear—esistance of the high
density ceramic layer of the surface gradient composite. Appar—
ently the wear—vesistance of high density ceramic layer is en—
hanced greatly in comparison with gray cast iron.

Key words: TiC particulates; microhardness; ceramic

layer; wear-—resistance

Features extraction for weld image of scanning laser sensing
LEI Zhenglong LV Tao CHEN Yanbin CHEN Hong

( State Key Laboratory of Advanced Welding and Joining Harbin

Institute of Technology Harbin 150001 China) . pp 54-58



