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Fig 3 Photo of FSW weld

ot

(a) v =200 mm/min (b) v =300 mm/min
® =500 r/min ® =500 r/min

P

(¢) v =350 mm/min (d) v =400 mm/min
® =500 r/min ® =500 r/min

(e) v =450 mm/min
® =500 r/min

[4 ,
. ) s
, [5]
2 ) 300 mm /min
300 1 fmin, .
, 500 mm Min s
500 r‘njn, s
600 mm fmin
a)()r"nina ’



76

%30 %

b
b
2 9
b
b
”»
9
b
b
b 9
b
9
b
b
b
K
9
b
b
b
b b
b

. 4 & P

(1 ,

2 ,

[ 1 McClure J C. A thermal model of friction stir welding[ J] . Trends in
Welding Reserch, 1999 62(5). 25— 29.

[2 Song M, Kovacevic R. Thermal modeling of friction stir welding in a
moving coordinate system and its validation[ J] . Machine Tools and
Manufacture, 2003 (43) . €05— 615.

[3 , North T H, s

[J. . 2002, 23(6): 62— 66.
Luan Guwhong, North T H, Guo Delun, & al. Characterizations of
fricton dir welding on aluminum alloy[ J] . Tramsactions of the China
Welding Institution, 2002, 23(6): 62— 66.
[4 , , s
[J. ., 2000, 21(4).61—64.
Wang Jianhua, Yao Shun, Wei Liangwu, ef al. Themal and thermo-
me chanical modeling of friction stir welding[ J] . Transactions of the

China Welding Institution 2000 21(4): 61— 64.

[ 3] . [M] . : , 2004,
L6 . [D.
, 2008.
b
, . 1961 , ,
1, 8 . 40

’ Email. yankeng @126. can



IV MA IN_TOPICS, ARSTRACTS & KEY WORDS

2008, Vol. 30, No. 1
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Key words;  laser claddingg multiple linear regression; ge-

netic neural netwoik; prediction of the form; compamative analysis

Effect of gallium on microstructure and properties of Ag Cu Zn
filler metal LU Fangyan', XUE Songbai', TAI Zhongmin'?,
ZHANG liang', GU Liyong’, GU Wenhua' (1. Nanjing University of
Aewnautics and Astonautics, Nanjing 210016, China; 2. Jiangsu
Univesity of Science and Technology, Zhenjiang 212003 Jiangsw
Ching 3. Changshu Huayin Filler Metals Co. Iid., Changshu
215513 Jiangsu, China).p55— 59

Abstract:  Melting temperature, spreadability, microstruc-
tures of silver filler metal with different content of gallium, and the
mechanical properties of brazed joints were studied respectively. Re-
sults show that adding galliun can decrease the melting temperature,
improve the spreadability of the silver filler metal and the micro-
stiucture of the silver filler metal was refined significantly. Using
copper and brass plates as base metal brazing with flame method
the mechanical properties of the joints brazed with lap joint and butt
joint were tested and analyzed at the same time. Results indicate that
the fracture position of o kinds of brazed joints happened on the
base metal except for the lap joint of brass which shows better me-
chanical properties of the joints brazed with the silver filler metal
bearing gallium; For the lap joint of brass, the tensile strength grad-
ually strengthened with the increasing of gallium content, and the
optimum content of Ga cowsing best comprehensive properties of the
AgCuZn filler metal is about 3. 0%.

Key words:

ability; microstiucture; mechanical properties;

silver filler metal; melting temperatureg  spread-

Porosity formation mechanisms and contrdling technique for la-
ser penetration welding of aluminum alloy GONG Shuili',
YAO Wei', Steve Shi’ (1. National Key Laboratory for High Energy
Density Beam Processing Technology, Beijing Aemnautical Manufac-
turing Techmlogy Research Institute, Beijing 100024, China; 2.
TWI Lid Cambridge CB1 6AL, United Kingdom) . p60— 62
Abstract:  The distibution and appearance characteristics of
porosities in laser penetrated weld of aluminum alloy were observed
the formation mechanisms of porosities were analyzed in detail, and
the influences of twin-spot laser energy distribution on porosities were
investigated. It showed that there are two kinds of pomwsities metal
lurgical and technologic porosties in laser penetrated weld of alumi-
num alloy. The formation of metallurgical porosities is related to the
separations congregation and incorporation of hydragen in the weld
pool while instantaneous instability of its keyhole is an essential
reason for the occumence of technologic porosities. Twin spot laser
energy distribution can enlarge diameters of the opening and the root
of its keyhole, improve fluctuating conditions of the wall of its key-
hole, increase stability, and consequently decrease technologic poro-

sities in nunbes but it has no obvious influence on metallurg cal po-

rosities.
Key words:

aluminum alloy

laser penetration welding; poresity; twin spot

Develgpment stainless steel fluxcored wire
GDQA2205
tment of Material Science and Engineering, Beijing Univemsity of
Technology Beijing 100124, China). p63— 67

Abstract

welding. The chemical composition microstuciure, tensile strength

of duplex
II Wei LI Zhuoxin, II Guodong IIHui (Depar-

The developed wires were used for gas metal arc

and corwsive pitting rate of weld bead and Rockwell hardness bend
strength and impact toughness of welded joint were investigated. The
mi crostructure of weld metal was analyzed by metalloscope. The im-
pact fracture was analyzed by scanning electron microscope, and in-
clusions of impact fracture were analyzed by eneigy spectrometer.
Experiment results indicated that it was effective to add rational nick-
el and MmN in the wire to accelerate austenite formation. The influ-
ence factors of pitting corrosion resstance and impact ductility were
studied. It had been found that, besides chemical constitution, the
uniform distribution of duplex phases in the weld metal could improve
pitting cormsion resistance. Elements Mn, Ni, Cr etc. were the as-
surance of welded joint impact ductility.

Key words:  duplex stainless steel; flux-cored wire; weld;

joint performance

Image processing of weld seam based on beamlet transform
DENG Shuangcheng', JIANG Lipei's JIAO Xiangdong', XUE
Long', DENG Xiaobin® (1. Opto-Mechatwnic Equipment Technolo-
gy Beijing Area Major Laboratory, Beijing Institute of Petrochemical
Technology, Beijing 102617, China; 2. Beijing Spacecrafts, China
Academy of Space Technology, Beijing 100080 China). p68— 72
Abstract A novel algonithm based on beamlet transform for
detecting weld seam edges was presented. Taking into account of
some special characteristics of welding image processng, an orienta-
tion- thresholding step as well as a two-scan method to the standard
beamlet based line detection algorithm were introduced. Experments
are conducted to detect weld seam edges in noisy weld seam images
to test the anti-noising performance of the algorithm. The result of
experiments show that the algorithm is capable of directly extracting
weld seam edges from highly noisy weld seam images without any
pre-processing or postprocessing steps showing its high efficiency
and prominent anti-noising pefformance. The wo-scan method is
particularly helpful when coping with low SNR weld seam images.
Key words: beamlet transform; weld seam; imogemage pro-

cessing; line detection

Relation of welding speed and heat input at aluminum alloy fric-
tion stir welding YAN Keng LEI Yanping ZHANG Zhen
FANG Yuan WANG Luzao (Provincial key Lab of Advanced Weld-

ing Technolagy, Jiangsu Univemsity of Science and Technology,
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Zhenjiang 212003 Jiangsus China). p73—76

Abstract  Different from the relationship of heat input and
welding speed at melting welding; which submits inverse matio, the
relation is quite complex for friction stir welding. This paper studies
the relation of welding speed and heat input at aluminum alloy fric-
tion stir welding based on themogeness of friction and plastic de-
forming. The result shows that welding speed and heat input relation
ship is nonlinear and shows a complex shape, which means welding
speed  depending on various ranges of parameter, contibutes van-
ably to heat input. When mtary speed to welding speed matio is con
stant with the increase of welding speed heat input and the me-
chanical behavior of the joint decreasing is not linear. Thus heatin-
put should not be measured by wtary speed to welding speed ratio.

Key words; friction stir welding; welding speed; heat input
Interface microstructure and wear properties of TiC- Nir Mo
coatings prepared by in situ fabrication of laser dadding HE
Qingkun, WANG Yong ZHAO Weiminn CHENG Yiyuan (College
of Mechanical and Electronic Engineeringg China Petroleum Univer-
sity, Dongying 257061, Shandong China). p77— 83 100

Abstract:  TiC-Ni Mo composite coating was prepared by in-
situ fabrication of laser cladding. The interface microstructure and
wear properties of the coating was investigated by means of FPMA,
TEM and wear tests. The results show that adding 5% Mo into the
ooating could improve uniformity, rgdity, wear resistance, refine
TiC grains reduce friction coefficients and exist orientation relation
ship: (00D Ik 11D, . The ngidity and wear resistance of coat
ing decrease with the content of 10 %§ Mo. There are many direc-
tional dislocations inside TiC phase and dislocation tangles insde 7-
Nribinder phase. The wear mechanism of the coating is anti-wear ac-
tion of rinforcing phases. The wear marphology is shoit and shallow
furrows.

Key words:  laser cladding; inrsitu fabrication; interface;

wear resistance

Study on welded metal properties of high carbon cast self shield-
ed flux cored wire with Nb and Mo WANG Qingbao', BAI
Bo's LIU Jingeng', LIAN Jing® (1. Welding Research Institute,
Central Research Institute Building & Construction, MCC, Beijing
100088 China; 2. Heilongjiang Provinoial Installation Engineering
Company, Harbin 150000, China). p81— 84

Abstract: The paper studied the micwstructures morphology,
and the discimination in hardness and weambility of welded metal
with the addition of Nb Mo by optical micwoscope and SEM. The re-
sults showed that the number of pimary carbide, macwhardness and
wearability were increased with the increasing the contents of Nb,
Mo. Nb only resulted in NbC to strength welded metal and but this
strengthen was better; Mo not only resulted in Mo,C but also in the

prmary carbide and matrix, but this strengthen was weaker than that

of Nb. In onder to get better wear resistance and economic benefit, it
should optimize the contents of alloys and strengthen both caibide
and matrix.

Key word:  primary carbide; strengthen; matix; wearability
Experimental study on compression-diffusion composite connec-
tion of Cu/Al joint HONG Liling, XIN Xuanwng ZHANG
Keke, TIU Tings WANG Wenyan (School of Matenals Science and
Engineeringg, Henan University of Science and Technology, Tuoyang
471003 Henan China). p85— 88

Abstracts;

diffusion composite connection technology. The welding technics pro-

Cu and Al alloy were bonded by compressiong-

cedure was; Cu and Al alloy be compressed firstly, then diffused on
515 C for 60 min, and diffuseed 90 min again before hot-pressed.
The microstucture was researched by various test methods such as
SEM, EDS micwo-hardness test, XRD and so on. The experment
results indicated that brittle compound CuAl, appeared in the inter-
face and a new component was created between Cu &welding, which
looks like a bright belt. Electric perfformance of joint was betveen Cu
and Al alloy, that could be satisfied with practical application.

Key words:

compressiondiffusion composite  connection;

copper; aluminum alloy; weld

Finite element simulation of temperature field for submerged
arc strip overlaying on thick plate WANG Zhifeng', CHEN
Peiyin', WU Wei's CHEN Yan'. ZHANG Jianmin’, Bao Heng” (1.
Harbin Welding Institute, Harbin 150080 Ching 2. China Fimst
Heavy Industries Qiqihar 161042 Heilongjiang China). p89—92

Abstratct; A themal source for submerged arc overlaying is
designed based on its principle and heat source model of Goldak
and a fortran subwoutine is compiled to implement the translation of
themal source in the FEA softiware MSC. MARC. Finite element
simulation of temperature field of suhmerged arc stip ovedaying on
thick plate was established. The simulation results are in good accor-
dance with the actual themal cycle curve, which proved the model is
correct.

Key words:

submergen arc overlay welding; heat source

model; heat source temperature field; themmal cycle cuwe

Oxidation resistance of reactive plasma cladding high- chromium
ironr base composite coating WANG Limei (School of Informa-
tion and Contwol Engineering, Weifang Univemsity, Weifang 261061,
Shandong China). p93— 95 104

Abstract  The sucrose was used as a carbonaceous precursor
to prepare composite powders of Fe-Cr-G-W-Ni by the precursor car-
bonization- composition process. And the powdews were fused to form
a high-chromium irombase coating on the surface of hardened and
tempered grade C steel (C<C0 35%) with the optimum ractive
plasma cadding pocess. SEM, XRD and EDS were employed to



