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Table 1 Mechanical properties of base metal and weld
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7Zn) (Sng

formed among which the Cu-Zn solid-solution alloy layer can

Cug ( Sn  Zn) 5 and Cu~Zn solid-solution alloy were

greatly affect the diffusion of Cu. Zn served as a diffusing ele—
ment during the interface reaction which can improve the unbal—
anced diffusion of Cu and Sn to a great degree and suppress the
formation of voids effectively.

Key words: Zn; interface; Kirkendall void; intermetallic

compound

Stress analysis of plain dent on pipeline based on finite ele-
WU Ying' ZHANG Peng' XIE Yanping’
(1. School of Civil Engineering and Architecture Southwest Pe—
troleum University Chengdu 610500 China; 2. Oil and Gas
Production Capacity Construction Project Department of Pet—
roChina Tarim Oilfield Korla 841000 China) . pp 57 —60
Abstract:  For the typical plain dent on pipeline

ing to the actual operation situation of the pipeline the finite ele—

ment method

accord—

ment models were established. When other parameters were in—
variable a large number of calculations were carried out by
changing dent depth pipe wall thickness pipe diameter and
longitudinal dent length. The calculation results were sorted in—
ducted and plotted. On this basis the results were analyzed by
single factor and multiple factors analysis and then the changing
rules between the stress and various parameters were obtained.
Noninear regression analysis was utilized to fit the results. The
results show that the relationships between the maximum stress in
the dented pipeline the dent depth wall thickness diameter of
pipeline and the longitudinal length of the dent were modeled by
sine index linear and semidog liner function respectively.
Some specific expression are obtained in certain range.

Key words:  pipeline; plain dent; stress; finite element

method; fitting

Study on humping bead formation mechanism in thick-wire
high-speed MAG welding YANG Zhanli ZHANG Shan-—
bao YANG Yongbo TANG Qilong™ ( Harbin Welding Institute
China Academy of Machinery Science & Technology Harbin
150080 China) . pp 61 —64

Abstract:

thick-wire( ¢ 3.2) highspeed MAG welding process was stud-

The humping bead formation mechanism in the
ied. Using the high-speed camera system the arc shape and
weld pool flow were investigated. By analyzing the captured im—
age the viewpoint of dynamic equilibrium point was presented.
The distance between the dynamic equilibrium point and the arc
is the cause of humping bead formation. Any factors to prompt
the dynamic equilibrium point to move to the arc will prevent
formation of humping bead. In contrast any factors to prompt
the dynamic equilibrium point away from the arc will lead to the
appearance of humping bead. Furthermore the uphill and down-
hill welding experiments were designed to verify the correctness
of the above discussion about humping bead formation mecha-
nism.

Key words:  humping bead; undercut; molten pool; high

speed camera system

Continuous trajectory model of intersecting joint welding ro—
bot based on groove feature WANG Tianqi
YUE Jianfeng ( Tianjin Key Laboratory of Modern Electrome—

LI Liangyu

chanical Equipment Technology Tianjin Polytechnic University

Tianjin 300387 China) .
Abstract:
was established for offshore platform jacket welding robot. The

pp 65 - 68

A continuous trajectory mathematical model

robot with 5 degrees of freedom has enough workspace to finish
automatic welding of Y joint and flexibility to meet the require—
ment for obstacle avoidance in K-oint welding. The kinematics
of the robot was built according to the robot structure. Since this
robot has a redundant degree of freedom the joint value was cal—
culated by two steps methods. To ensure the motion stability of
the robot the joint velocity was calculated by derivation opera—
tion of joint value through limited method. The simulation result
shows that this robot can achieve automatic welding of the K 'Y
T joint and the mathematical model of joint value and velocity
can be used to control this robot.

Key words:  pipe joint with groove feature; multipass

welding; offshore platform jacket

Design of human-machine interactive robotic arc welding re—
manufacturing system YIN Zigiang'>  ZHANG
Guangjun® ZHAO Huihui® YUAN Xin' WU Lin*( 1. Institute
of Oceanographic Instrumentation Shandong Academy of Sci-
Qingdao 266001 China; 2. State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology

ences

Harbin 150001 China) . pp 69 —72
Abstract:  On the basis of analyzing the characters of the
worn parts a novel remanufacturing solution was proposed. The

remanufacturing of the worn parts was realized by a human-ma—
chine interactive remanufacturing system based on robotic
GMAW. The system takes operators as the intelligent factor to
solve the complicated problems of the system which are nonlin—
ear and hard to model. The computer and machine were em—
ployed to solve the high speed and high accuracy problem for
instance the numerical computation and motion control etc. After
the experiment system platform being established the structure
of the system software and the human-machine interactive scheme
were studied and the visual human-machine interface was de—
signed by modularized program.

Key words:

human-machine interactive; robotic arc

welding; remanufacturing; offdine programming

Influence of joint geometric parameters on stress concentra—
tion factor for under-matched butt joint under three-point
bending load WANG Jiajie' > DONG Zhibo' ZHANG
Jinggiang' LIU Xuesong' FANG Hong yuan'" (1. State Key
Laboratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China 2. School of Materials and
Chemical Engineering Heilongjiang Institute of Technology
Harbin 150050 China) . pp 73 -76

Abstract:  In order to improve the bending load-carrying
capacity ( BLCC) for under-matched butt joints in the elastic
stage the influence of joint geometric parameters on bending
stress concentration factor ( BSCF) for under-matched butt joint
with X-type groove and double side symmetrical type reinforce—
ment was studied based on the finite element method from the
viewpoint of materials mechanics. The influence rules of joint ge—
ometric parameters on BSCF at the geometric mutations area near
fusion line and in the weld bottom center show that the reinforce—
ment plays the most important role in BSCF the cover pass width
has relatively great effect on BSCF and the weld toe radius has
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minimal effect on BSCF. The influence rules of joint geometric
parameters on BSCF at the weld toe show that the cover pass
width has some influence on BSCF the reinforcement and the
weld toe radius both have little influence on BSCF. BLCC of un-
der-matched butt joint can be improved by choosing appropriate
joint geometric parameters.

Key words: high strength steel; under-matched butt
joint; joint geometric parameters; bending stress concentration

factor

Effect of sulphur on silver filler metal and brazing proper—
ties ZHANG Guanxing' LONG Weimin' BAO Li' SUI
Fangfei’( 1. State Key Laboratory of Advanced Brazing Filler
Metals Zhengzhou Research Institute of Mechanical Engineer—
ing Zhengzhou 450001 China; 2. School of Materials Science
& Engineering Zhengzhou University Zhengzhou 450001 Chi-
na) . pp 77 - 80
Abstract:

er were studied by optical microscope scanning electron micros—

The properties of sulphurized silver based sold—

copy and other analytical tools. The experimental results indicate
that the tensile strength of sulphurized filler metal decreased sig—
nificantly and then to a certain extent until not varied. The
difference of wettability was obvious at different sulphurizing
time. The wetting area was reduced by nearly half at the sulphu-
rizing time of 30 min but the wetting area of brazing filler metal
would change little if the sulphurizing time further lasted. Rela—
tive dense sulphurized layer was formed on the surface of brazing
filler metal and its thickness was about 10 pm. The distribution
of Zn and Cu in the sulphurizing layer and the internal brazing
filler metal is relatively uniform while the Ag element is distrib—
uted periodically. Sulfur existed in the form of Ag,S Cu,S CuS
and ZnS in the brazing filler metal. The melting points of Ag,S

Cu,S CuS and ZnS were relatively high

would affect the welding properties severely.

and their existence

Key words:
sulfide

sulfurizing; wettability; tensile strength;

Effects of laser micro-joining on microstructure and corro—
sion resistance of glass-ceramic coatings CHEN Pinghu'
QIU Changjun' CHEN Yong® LONG Chongsheng’( 1. School
of Mechanical Engineering Nanhua University = Hengyang
421001 China; 2. College of Materials Science and Engineer—
ing Chongging University Chongging 400030 China; 3. Nu-
clear Power Institute of China Chengdu 610041 China) . pp 81
-84
Abstract:

were adopted to prepare Si0, glass and Cr, O, ceramic composite

The high-temperature sintering and ball milling

powder. The glass-ceramic coating was prepared by using the
high—velocity flame spraying on the surface of 45 steel. And laser
micro—joining techniques were used as secondary treatment in or—
der to improve its properties. Effect of laser microjoining on mi—
crostructure and properties of glass-ceramic coatings were investi—
gated. The results showed that the laser microjoining method be—
ing taken as the secondary treatment the compactness of the
coating is improved and the coatings becomes more uniform and
the micropores and crack in the glass—ceramic coating are re—
duced; the bonding strength of the interface hydrophobic prop—
erties and corrosion resistance of the coatings are enhanced obvi—

ously. Consequently the comprehensive performance of the

glass—ceramic coatings is dramatically enhanced when laser mi-
crojoining is adopted as the secondary treatment.
Key words: glass—ceramic coatings; laser microjoining;

hydrophobic properties; corrosion resistance; bonding strength

Effect of alloy elements on microstructure and phase struc—
ture of laser cladding Fe-based coatings NIE Binying'
YAO Chengwu® ( 1. Chemical and Biological Engineering Col-
lege Yichun University Yichun 336000 China; 2. Shanghai
Key Laboratory of Materials Laser Processing and Modification
Shanghai Jiaotong University Shanghai 200240 China) . pp 85
-88
Abstract:
on 45 carbon steel substrate by CO, laser surface cladding and

Four types of Fe-based alloys were fabricated

the effect of alloy elements on the microstructure and carbides of
the coatings was investigated. With the increasing of the ele—
ments V. Nb Ti

transformed from the columnar crystal to columnar dendrites and

CeO in turn the structure of the coating was

finally to the dendrite. With the simultaneous addition of the two
elements V. Nb in the coating the long strip carbides in the in-
terdendritic region split into blocky carbides. At last the car—
bides in the interdendritic region of the coating can be refined
and spheroidized by adding elements V. Nb Ti CeO. The ten—
sile test results showed that the tensile strength and elongation
rate of the coating with dendritic structure and spheroidized car—
bides in the interdendritic region increased greatly and the coat—
ing had high strength-toughness properties.

Key words: laser cladding; Fe-based alloy; alloy ele—

ments; microstructure morphology; carbides

Fracture characteristic of fiber laser-arc hybrid welded
joints of 400 MPa grade ductile cast iron ZHENG
LIU Zhu' SHAN Jiguo' > WEN Peng' *( 1. Depart—
ment of Mechanical Engineering Tsinghua University Beijing
100084 China; 2. Key Laboratory for Advanced Materials Pro—
cessing Technology Ministry of Education Tsinghua University
Beijing 100084 China) . pp 89 -92

Abstract:  Laser-MIG arc hybrid welding was used to weld
400 MPa grade ductile cast iron which is used on key parts of

Shiging'

wind power. The thickness of base metal is 5 mm and 308L
stainless steel wire was used as filler wire. The welds with good
appearance and full penetration were obtained and then the in—
fluence of welding conditions on tensile properties and fracture
characteristic of joints was studied. The results show that the
joint at low arc heat input has low tensile properties fracture ex—
pands along the fusion line and it is brittle; the joint at high arc
heat input has high tensile properties fracture expands along
base metal which is brittle on the top of the joint and flexible at
the bottom of the joint. The difference of joints fracture charac—
teristic is caused by different quantities of ledebutire at the bot—
tom of fusion zone and partial melting zone ( PMZ) of the joints.
Based on previous research results
strength of 346. 4 MPa
and its fracture expands along base metal.

Key words: fiber laser-MIG arc hybrid welding; ductile

cast iron; fracture characteristic; arc heat input

a joint with the tensile

the elongation of 5. 4% was obtained

Corrosion resistance of different particle-density WC40Co-
4Cr coatings DING Kunying CHENG Taotao WANG



