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2. School of Materials Science and Engineering Harbin Institute
Weihai 264209 China; 3. Offshore
LTD. Qingdao 266520 Chi-

of Technology at Weihai

0il Engineering ( Qingdao) Co.

na) . pp 77 —80
Abstract:

surface by laser cladding using mechanical milling Ti powder.

The TiN coating were developed on Q235 steel

The microstructure of the TiN coating were analyzed by using
SEM XRD EDS and BSE methods. Meanwhile

high temperature stability and corrosion resistance of the cladded

the hardness

layers were also measured. The results showed that the TiN coat—
ing was composed of TiN TiO, and Fe and a metallurgical bond—
ing was formed. Global particles can be seen in the fusion zone.
However two phases in the form of dendrites and needle plate—
lets were found in the dilution zone. Ti powders can be refined
and activated by mechanical milling process. Therefore finer
grain could be easily formed in the coatings by using milled pow—
ders. Furthermore the microhardness and the high temperature sta—
bility were excellent. The highest microhardness of the coating was
951.5 MPa under the conditions of laser power 1 000 W and scan—
ning speed 600 mm/min. The corrosion resistance of coating was not
good because of the defect like porosity presented in the coating.
Key words: mechanical milling; laser cladding; TiN;

microhardness; high temperature stability; corrosion resistance

Asymmetry of inertia friction welding joint LI Jingyong
QIU Shuo QIU Chenlong ( Advanced Welding Technology Pro-—
vincial Key Laboratory Jiangsu University of Science and Tech—
nology Zhenjiang 212003 China) . pp 81 —84

Abstract:  The temperature fields in inertial friction wel-
ded bars

couple and wireless temperature-measuring system. The asymme—

rotating and slipping ones were measured by thermo—
try of the temperature distribution at both sides of inertial friction
interface was investigated. The geometrical feature and macro—
graph of inertial friction welding zone under different welding
conditions were statistically analyzed. It is shown that the tem-
perature and its rising rate at the slipping side are higher than at
that one at the rotating side. The axial shortening quantity flash
width and the width of thermal mechanical affected zone
( TMAZ) at the slipping side are greater than that one at another
side. It is considered that the asymmetry of temperature distribu—
tions at both sides of inertial friction interface is closely relevant
to the asymmetry of geometrical feature at both sides of the iner—
tial friction welding zone.

Key words: inertial friction welding; temperature field;

geometrical feature of welding zones; asymmetry

Dynamic control of mobile robot working in narrow space
LI Qingwei' >( 1. College of Ma-
chinery and Electricity Engineering Xuzhou Institute of Technol—-
ogy Xuzhou 221008 China; 2. Key Laboratory of Large-scale

for weld seam tracking

Engineering Equipment Detection and Control of Jiangsu Prov—
ince Xuzhou 221008 China) . pp 85 - 88
Abstract:

of a welding mobile robot working in narrow space was studied.

In this paper a seam tracking control method

A kinematic model of the robot was built for tracking right-angle

fillet seams. And based on the newton-euler method the dynam-

ic behaviors of the driving wheel the mobile body and the cross
slider of the robot were analyzed and then the overall dynamic
model of the robot was obtained. On the basis of a reasonable
simplification of the overall dynamic model a robust PI control—-
ler was proposed. The simulation was performed on software Mat—
lab and experiments was carried out. The results show that the
proposed controller can complete the scheduled task possessing a
high tracking accuracy.

Key words: fillet weld,

mobile welding robot; seam

tracking; dynamics; robust PI controller

In-situ synthesis of Fe-based ZrC-ZrB, composite coating
produced by GTAW CHEN Lili' WANG Zhenting’
YANG Deyun'( 1. Department of Materials Engineering Harbin
Huade University Harbin 150025 China; 2. College of Materi—
als Science and Engineering Heilongjiang Institute of Science
and Technology Harbin 150027 China) . pp 89 -92
Abstract: A Fe-based composite coating reinforced by
ZrC—ZrB, particles has been successfully fabricated on Q235 steel
by gas tungsten arc welding ( GTAW) cladding process utilizing
the in situ reaction of pre-placed Zr B4C and Fe powders. The
microstructure of the coating was analyzed by scanning electron
X—ay diffraction( XRD)
and the growth mechanism of the ZrCZrB, re—

microscopy ( SEM)
spectrum ( EDS)

energy-dispersive
inforcement was discussed. Meantime the microhardness and
the wear resistance of the composite coating were examined by
means of microhardness tester and wear tester at room tempera—
ture respectively. The results show that the coating that has ex—
cellent metallurgical bonding with substrate can be obtained. The
main phases of coating are ZrC ZrB, and a<+e in which the
ZrC phase exhibits hexahedron and petalled shapes and the ZrC-
ZrB, compound presents acicular and rod shape. The microhard—
ness of coating is up to 1 200 MPa and the wear resistance is a—
bout twenty times higher than that of the Q235 steel.

Key words:  GTAW overlay, in-situ synthesis;, micro—

structure; growth mechanism

Effect of strontium on microstructure and properties of Al-
Si-Zn=Sr filler metals LIU Han' XUE Songbai' DAI
Wei’( 1. College of Materials Science and Technology Nanjing
University of Aeronautics and Astronautics Nanjing 210016
China; 2. Zhejiang Xinrui Welding Material Co. Ltd.
zhou 312452  China) . pp 93 -96

Abstract:

spreadability microstructure and mechanical properties of Al-Si—

Sheng-

The effect of zinc and strontium element on the

Zn filler metal has been investigated. The results indicated that
the spread area was increased by 51% with decreasing Zn con—
tent and the tensile strength of the brazed 6061 aluminum alloy
joint was gradually increased to 120. 5SMPa. With the addition of
Sr  the spreadability of Al-Si-Zn filler metal was significantly im—
proved the number of primary Si particles decreased and the eu—
tectic Si was changed from acicular to fine fibrous morphology
distributed in a netlike form. The strength of 6061 aluminum al-
loy joint reached the peak value of 137.1 MPa when the content
of Sr was 0. 09% . The air-tightness test of the brazed pipe
showed that the tightness of Al-0.2Si77. 8Zn and Al-2Si-62Zn
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were inferior to that of Al-6.5Si427n. After the immersion test
the tensile strength of Al-6. 55i42Zn filler metal was decreased

by 4.6% while the Al-6.55i-42Zn-0.09Sr filler metal was only
by 3.6%.
Key words:  Al-Si-Zn filler metal; strontium; microstruc—

ture; mechanical properties

Research on microstructure and corrosion resistance of elec—
ZHAO
College of Materials

tro-spark overlaying of AZ91D magnesium alloy
Jianhua' > GAI Rui' WANG Zihong' (1.
Science and Engineering

400044 China; 2. National Engineering Research Center for

Chongqging University ~ Chongqing

Magnesium Alloys Chongqing University Chongqing 400044
China) . pp 97 —-100 104
Abstract:

surface of AZ91D magnesium alloy by electro-spark welding

The overlaying welding was produced on the

( ESW) technique using an electrode which is as same as the
base metal. The microstructure bonding interface and corrosion
resistance of the layer were investigated. The results showed that
the ESW process can produce a uniform and dense weld with
proper process parameters. The weld microstructure consisted of
supersaturated a-Mg solid solution with size of 1 -5 pm Mg,
Al,, phase and metastable AIMg phase. The weld was metallurgi—
cally bonded to the base metal and a thin layer formed by inter—
diffusion crystallization was formed at the interface between the
weld and base metal. There is no obvious heat affected zone on
the side of the base metal and original composition of the elec—
trode material was retained in the weld. The corrosion resistance
of weld was better than the base metal. The grain refinement of
the weld can improve the uniformity of the corrosion meanwhile
the supersaturated a-Mg solid solution and B phase that was con—
tinuously distributed at the grain boundaries with the a netlike
morphology can decrease the corrosion rate which are the main
factors leading to a high corrosion resistance of the weld.

Key words: electrospark welding; magnesium alloy; mi-

crostructure; corrosion resistance

Valence electron structure of brazing joint interface for hon—
eycomb sandwich construction in titanium alloy JING
Yongjuan LI Xiachong HOU Baojin YUE Xishan ( Beijing
Aeronautical Manufacturing Technology Research Institute Bei-
jing 100024  China) . pp 101 —104

Abstract:

cipitations in the interface were studied for the honeycomb sand-

In this paper the microstructure and the pre—
wich construction in titanium alloy. The valence electron struc—
ture of the brazing joint interface was calculated by the empirical
electron theory ( EET) in solid and molecules. The inter-atomic
binding force was analyzed and the relationship between it and
the microstructure was discussed. The TiNi;( Cu Zr) -compound
with hep lattice structure and the Ti( Ni Zr Cu) solid solution
with bee structure were formed in the welding. The maximum va—
lence electron and maximum crystal electron for the matrix was
0.305 9 and 1. 397 3 which represented the ability of the
strength and ductility for the crystal respectively. For the TiNi,
(Cu Zr) compound and the Ti( Ni Zr Cu) phase

mum valence electron was 0. 055 8 and 0. 303 7 respectively

the maxi—

and the maximum crystal electron was 0.993 5 and 1.392 8§ re-
spectively. Thus
Ti( Ni Zr Cu) phase and the matrix is better than that of the Ti—

the ability of the strength and ductility for the

Ni,( Cu Zr) -compound. The discontinuity of the microstructure
in the interface is disadvantage for the strength and ductility.
Key words: titanium alloy; brazing joint interface; EET
Prediction of mechanical properties of welding joints by hy—
brid cluster fuzzy RBF neural network ~ TANG Zhengkui'
DONG Junhui' ZHANG Yongzhi' > HOU Jijun' ( 1. School of
Materials Science and Engineering Inner Mongolia University of
Technology Hohhot 010051 China; 2. Inner Mongolia Guodian
Energy Investment Co.  Ltd.
Technology Institute Hohhot 010080 China) . pp 105 — 108
Abstract:

bined with the pseudo-inverse method was carried out to establish

Electric Power Engineering and

The build of hybrid clustering algorithmcom—

the RBF neural network model to predict the mechanical proper—
ties of welded joints. Taking TC4 titanium alloy TIG welding ex—
periments as basis the welding parameters was set as model in—
put and the mechanical properties of welded joints was set as out—
put. Through simulation the mean relative error of the predic—
tions ranged from 1.74 to 6.69% indicating that the model has
higher prediction accuracy adaptability and better generalization
ability to predict the mechanical properties of welded joints. The
model decomposed by using the mathematical analysis method
can obtain a functional expression between the welding parame—
ters and mechanical properties of the joint process. The welding
parameters can also be optimized simultaneously. The utilization
of welding professional knowledge was applied to adjust the RBF
unit parameter of model allowing an increase of the prediction
accuracy of the model. It has opened a new way to take the weld—
ing expert knowledge into the RBF neural network model.

Key words:

subtractive clustering; fuzzy c-meaning clus—

ter; radial basis function neural network; welding; modeling

Aluminum stud welding using TIG-arc hybrid heating
ZHANG Deku WANG Yan WANG Kehong
KANG Lulu ( Department of Materials Science and Engineering

source

Nanjing University of Science and Technology Nanjing 210094
China) . pp 109 - 112
Abstract:

stud welding in large diameter component such as gas pore hot

Aiming at the problematic issues occured in

crack and incomplete fusion and poor joint a welding technology
was proposed using TIG-Arc hybrid heating sourceand conducted
on ®16 mm aluminum stud welding. Before the welding of alu—
minum stud immersion plating of Zn-Ni layer was applied on the
aluminum stud. The whole welding process was protected with
inert gas. The shear strength of joint can reached 128 MPa and
the strength coefficient of the joint is above 70% . The optimum
welding parameters are preheating temperature of 200 C weld—
ing time of 1000ms welding current of 650A. The experimental
results also show that the pretreatment of aluminum by TIG and
Zn-Ni plating of can effectively improve the mechanical proper—
ties and the microstructure of the joint.

Key words: aluminum; stud welding; hybrid heating re—

source; immersion plating



