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Fig. 4 Curve fitting of weld seam profie with sine curve



32

%29 %

[

0.20
o.lsg
o0.10d

0.05}

A HE 2 R/mm

0Ff

-0.05

-0.10

0 05 1.0 15 20 25 3.0 35 4.0 45
BEEIBE R w/mm

5
Fig. 5 Residuals distribution of fitting function

@)

3

Wang H  Jiang W, Ouyang J, et al. Rapid prototyping of 4043 Al-
alloy parts by VP-GTAW [ ]J] . Joumal of M ateri als Processing Tech-
nology, 2004, 148(1). 93— 102.

[3

[9

[ 10

[ 1]

[ 12]

Yin Y, HuS, Zhang X, ef al. Effect of processing parameters on
figuration during the GMAW rapid prototyping process [ J] . China
Welding, 2006, 15(4): 30— 33.
Male A T, Chen Y W, Pan C, et al. Rapid probtyping of metal
comporents by plasma-jet forming [ J| . Joumal of Materials Process-
ing Technobgy 2003 135(2— 3): 340— 346.
Terakubo M, Janghwan Oh, Kirihara S, ef /. Freeform fabrication
of titanium metal by 3D micro welding [ J] . Materials Science and
Engineering A, 2005, 4R2(1—2). &—91.
Zhang Y M, ChenY, Li P, etal. Weld deposition-based rapid pro-
totyping: a preliminary study [ J] . Jownal of Materials Processing
Technology, 2003, 135(2— 3). 347— 357.
Song Y A, Park S, Choi D, eral. 3D welding and milling: Part I—
a direct approach for freeform fabrication of metallic prototypes [ J] .
Intemational Journal of Machine Tools &Manufacture, 2005, 45(9):
1057— 1062.
Song Y A, Park S, Chae S W. 3D welding and milling: part [I—op-
timization of the 3D welding process using an experimental design ap-
proach[ J] . International Joumal of Machine Took & Manufacture,
2005, 45(9): 1063— 1069.
(.
, 1994 5(6): 1—2.
Pajares G. A wavelet-based image fusion tubrial[ J] . Pattern Recog-
nition, 2004, 37(9). 1855— 1872
Ellinas J N, Sangriotis M S. Stereo image compression using wavelet
domain vector hidden Markov tree model[ J] . Pattem Recognition
2004, 37(7): 315— 1324.
) . (-
( ), 2007, 146(3): 39—42.

[M. : ., 2005.

2

, . 1974

’ bl

Email; coyc74@live. en

4 ]

. ) A-TIG 7.
, 2002, 28(2): 12— 14.

s . ATIG [J. s
2003, 24(1). 85— 87.
Howse D S, Lucas W. Invedigation into arc constriction by active flux-
es for tungsten inert gas welding [ J] . Science and Technology of Weld-
ing and Joining, 2000, 5(3). 18— 193.
Marya M, Edwards G R. Chloride contributions in flux-assisted GTA
welding of magnesium alloys [ J] . Welding Research, 2002(11): 291—
28.
Fuji H, Lu S P, Nogi K, et al. Welding pool convection under mi cro-

(8l

gravity and effect of Marangoni convection on weld shape[ C] // Pro-
ceedings of IFWT in aviation and space industries, Beijing: China Ma-
chine Press, 2004: 75— &7.

. s s TIG

[J. , 2003, 39(6): 61— 665.

Takamichi I, Rodenick I L.

, 2006.
Heiple C R, Roper J R, Stanger R'T, ef al. Surface active element ef-

[M] .

fects on the shape of GTA, laserand electton beam welds [ J] . Welding
Research Supplement, 1983, (3). 72— 7.

» » 1961 s .

140

Email; fand @lut. en



II MAIN TOPICS, ABSTRACTS &KEY WORDS

20087 VOI. 293 No. 12

vesity, Tianjin 300072, China).pl17— 19 24
Abstract:

used to prepare the aluminum composite coating. The microstructure

Arc spraying and plasma cladding process was

and phase stiuctures of the clad alloy layer and the interface of alloy
layer and steel matnix composites were analyzed. The results show
that the tight alloy layer without pore and inclusion is obtained and
the coating and the steel are metallurgically compacted. The clad al
loy layer consists of phase Fe; Al FeAl a-Fe and ALO;. Micwo-
hardness of the clad alloying layer will be 514 HV.

intemetallic conmr

Key words: plasna cladding; Fe;Al
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Application of pre scanning technology with laser to seamr
XIAO Zengwen, LIU Jifeng, CHEN Zhichao,
GONG Xun (Department of Mechanical Engineerings Nanjing Insti-
tute of Technology, Nanjing 211167, China). p20—24

Abstract:

curved tracking

The structured-light technology of traditional seam
tracking makes front guiding error great if the cuwature is varying.
To wlve the problem, a struciured-light pre-scanning technology with
double lines is produced. The seam is scanned before welding along
the planned track of the obot. A laser line is added under the weld-
ing torch tip to indicate the front guiding error that will be recorded
on time sequence and be eliminated when welding. A seam tracking
system and its mathematical model are established. An image pro-
cessing system is advanced which the integrations of image process
ing technologies including median filtering, threshold transforming
thinness transforming and subsection beeline fitting locate the seam
middle exactly. Tests show that the technology combined with the
image processing system has the characteristics of strong anti-janr
ming little emor and fast processing speed and it can meet the re-
quest of real time tracking.

Key words:

image process; cuwved seam

seam tracking; structured-light; pre-scanning;

Microstructure and shear strength of diffusion brazed Al,O;-
TiC/Q235 joint WANG Juan', LI Yajiang', S. A. GE
RASIMOV*(1. Key Laboratory of Liquid Strcture and Heredity of
Materials, Shandong Univemity, Jinan 250061, China; 2. Materials
Science Depaitment, Bauman Moscow State Technical University,
Moscow 105005, Russia). p25—28

Abstract:  An AL Oy TiC/Q235 joint, ALO,TiC ceramic
composite with steel Q235 was obtained by diffusion brazing in vac-
uum  using a combination of Ti and Cu as multi-interlayer. The in
terfacial strength was measured by shear testing and the result was
explained by the fracture moiphology. Micwstucture of the ALO,-
TiC Q235 joint was investigated by scanning electron micoscope
(SEM), energy-dispersion spectroscopy (EDS) and X ray diffraction
(XRD). The results indicate that the Al,O53-TiC /Q235 joint with a
shear strength of 122 MPa can be obtained by controlling heating
temperature at 1 110 “C, multi interlayer Ti /CulTi is fused fully and
diffused reaction to produce an obvious interfacial transition zone with
a thickness of about 80 #m, and there are Ti;AlC,, Fe,Ti, Cu and

TiC in the transition zone.

Key words: AL O,-TiC; diffusion brazing; shear strength
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Cross-section modeling of weld bead for rapid prototyping by
MAG welding based on wavelet transform CAO Yong ZHU
Sheng, SUN Lei SHEN Canduo, LIANG Yuanyuan, WANG Wan-
glong (National Defense Key Taboratory for Remanufacturing, Acade-
my of Armored Forces Engineering, Beijing 100072, China). p29— 32
Abstract A new modeling method of weld bead profile by
MAG welding process was proposed and the edge of the profile was
extracted based on wavelet transform. The different interpolation
methods, the cubic spline, the constrained cubic spline and the B-
spline curve, were utilized respectively, the cross-section edge of
weld bead was fitted by least square method, and then the math-
ematical model of the profile was achieved. The experimental results
show that the method is effective to detect the cross-section outline of
the profile, the constrained cubic interpolation is preferred choice to
interpolate the data of the profile, and the cross section pwfile math-
ematical model of weld bead is sine curve under our experiments.

Key words:

tection; modeling

rapid prototyping; wavelet transform; edge de-

Microstructure and wear resistance of plasma cladding ALO;+
TiO, [Fe alloy composite coating LU Jinbin, LIANG Cun
PENG Zhuqgin ZHANG Zhaojun ( College of M aterial and Chemical
Engineering,  Zhongyuan University of Technology, Zhengzhou
450007, China). p33— 36

Abstract  Plasma dadding Ni Cr-B-Si-Fe-based alloy coat-
ing and Fe-based alloy composite coating with AL,O;+TiO, were ob-
tained on the (235 substrate, and microstructure, microhardness and
wear resistance of the two coatings were investigated contrastively.
The results show that the inteface solidification form of Fe-based al-
loy composite coating with Al,05+ TiO, have changed. They become
small dendiite from pimary lathy dendite, and offer core for solidi-
fication. The microstructure is mainly based on ¥-Fe with fine paiti-
cles and its microhardness can reach 600~ 655 HVO. 2.

Key words:
tance; Al,0,+TiO,

plasma cadding; microhardness wear reds-

Data collecting system of pipe arc acoustic emission characteris-
ties  LIU Lijun"?, TAN Hu', DUAN Hongwei, WEN Jianli' (1.
School of Material Science & Engineering, Haibin University of Sci-
ence and Technologys Harbin 150080 China; 2. Ningbo Institute of
Technology, Zhejiang University, Ningbo 315100, China). p37— 40

Abstract

information which is an important source signal for welding quality

As the arc sound signal contains plenty of welding

control  arc acoustic emission signal (AAES) propagated in pipeline
structure is low-noise, and AAES colledling system is designed for
pipe TIG welding. The hardware system consists of sensor, signal
adaptor circuit, data collecting card and industrial woikstation.
Based on virtual instrument programming software (TabVIEW), the
high speed AAES collecting software system is designed by means of

tiggering interrupt  packaging function modules and calling dynamic



