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Finite element analysis of residual stress of welding repair for
YANG Linjuan®?, SHEN Shiming' (1. College of
Mechanical and Power Engineerings Nanjing University of Technolo-

gas pipeline

gy, Nanjing 210009, China; 2. Science and Technology Adminis-
tration Office, Nantong Vocational College, Nantong 226007, Chi-
na). p77—80

Abstract By the finite element analysis software ABAQUS
and the function of coupling process between heat and stress the
methods of entirety welding repair and local welding repair were sim-
ulated for 20-steel gas pipeline, and the distributions of the two kinds
of welding residual stress were obtained. At the same time, the
stress of welding-repair joint was analyzed by ABAQUS under inner
pressure and welding residual stress. The results indicate that the re-
sidual stress of the entirety welding repair is lower than that of the lo-
cal welding repair. And under inner pressure and welding residual
stress  the tensile stress of the entirety welding repair is lower than
that of the local welding repair too. It shows that the entirety welding
repair joint is stronger than the local welding repair joint. The meth
od of the entirety welding repair can reduce the probability of stress
corosion cracking and fit for the engineering application. The re-
search results provide theory base for optimizing welding repair tech-
nology.

Key words:

welding repair; welding residual stress; finite element analysis

gas pipeline; entirety welding repaiz local

Temperature control system of electron beam brazing joint
WANG Xuedong LIU Perg, WANG Wei (Department of Mechanical
Engineering Tsinghua University, Beijing 100084, China). p81— 84

Abstract: High precision digital PID contwol system used in
temperature contiol of electron beam brazing joint was realized. In
order to keep the predefined joint temperature durng brazing pro-
cess digital contol model and controller were constucted based on
computer control and discrete contwol theories. The type of the conr
trolled object was determined by openrloop and closed-loop step re-
sponses and the effect of the expanded ultimate-sensitivity method
and the expanded step-response method were compared when the PID
parameters were tuning. The PID parameters obtained by the ulti-
mate-senstivity method were optimized by the through nomalization
on line, and each group of parameters and the corresponding experi-
mental results were provided. Integration separation algorithm was
alo used to enhance the dynamic peformances. The expernmental
results show that overshoot is so small that can be ignored and time is
not needed to adjust; the temperature control precision can reach =+
25 C.

Key words: eledton beam brazing; closed-loop controk

discrete contol sy stem

Effects of trace indium on properties and microstructure of Ag-
CuZn filler metal LU Fangyan', XUE Songbai's ZHANG lia-
ng', LAI Zhongmin"?, GU Liyong’, GU Wenhua’(1. Nanjing Uni-
vewsity of Aewnautics and Astonautics Nanjing 210016 China; 2.
Jiangsu University of Science and Technology, Zhenjiang 212003

Ching 3. Changshu Huayin Filler Metals Co. Lid., Changshu
215513 China). p85— 88
Abstract

tures of silver filler metal bearing different content of indium and the

Melting temperature, spreadability, microstruc-
mechanical properties of brazed joints were studied respectively. By
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. Resulis
show that adding indium can decrease the melting temperature and
impwove the spreadability of the silver filler metal and the micro-
stiuctures of the silver filler metal bearing different content of indium
are refined significantly. For the lap-joint of brass the tensile
strength of the joints gradually strengthens presenting parabolic
shape, with the increasing of the element indium; the fractures posi-
tion of wo kinds of brazed joints happens on the base metal except
for the lapjoint of brass, which shows better mechanical properties
of the joints brazed with the silver filler metals bearing indium.

Key words: silver filler metal; melting temperature; spread-

ability; mechanical propeities microstuciure

Microstructure and interface analysis of aluminum coating
sprayed by electro-arc spraying on AZ91D magnesium alloy

MA Kai"?, SUN Dagian's XUAN Zhaazhi', LU Jia' (1. School
of Materials Science and Engineering Jilin University, Changchun
130022, China; 2. School of Mechanical and Electrical Engineer-
ing Changchun Institute of Technolagy, Changchun 130012, Chi-
na). p89—92

Abstract In order to obtain the excellent composite coating

on magnesium alloy, double aluminum wires as two electrodes were
automatically fed to create electric are  the melting aluminum dwops
were sprayed on the AZ91D magnesium alloy surface by compressed
aix and then the Mg-Al composite coating was formed. The optimum
processing parameters were found by selecting different voltages and
air pressure o carry on the spray experiments and analyzing the in-
fluence of the parameters on the coating structure peformance. The
characteristics of the coating microstucture and interface were re-
searched by using the modern analysis methods, and the coating cor-
rosion resistance was analyzed by test the coating electiode potential
and the salt spray experiment. The results indicate that certain volt-
age and air pressure can cause the coating to be compact. There is
the newborn micrestructure in the inteface. The dual-structures of
nano-scale ciystal beam and micron-scale lamellar under 50 mm ap-
pear in the coating. The corwsion resistance of the coating surpasses
that of the magnesium alloy matnix obviously.

Key words:

carystalline; corrosion resistance

magnesium alloy; arc spray aluminium; nano-

Effects of heat treatment technology on mechanical properties of
ZHU Hai', ZHENG Haiyang®, GUO
Yanling' (1. Mechanical and Electrical Engineering College, North-
east Forest University, Harbin 150040, China; 2. Diilling Tool Sub-
company of Daging Drilling Technology Services Company, Daqing
163461, China). p93— 96

friction welding drill rod
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Abstract: Mechanical properties of the friction weld drill
wd which is guaranteed with the rational welding technology and
the rational heat treatment technology, must meet the requirements of
pmofession standards. It is studied how to judge the cause of products
being not up to standard. The effect of heat treatment technology on
mechanical properties of the welded dill rods is analyzed. The results
show that during the nomal welding technology the yield intensity
lower than that of profession standards the impact ductility much
higher than normal and the lower hardness in the heat treament area
are due to incomect quench or temper technology. It can be correct
ed by revising quench or temper technology.

Key words: friction welding; dill rod; heat treatment; me-
chanical property

Taguchi method application for thermomechanical reliability in
PBGA solder joint TAN Guangbin, YANG Ping, CHEN Zixia
(School of Mechanical Engineering, Jiangsu University, Zhenjiang
212013 China). p97— 100

Abstract;
joint reliability of PBGA (plastic ball grid array) under thermal cy-

Taguchi method is applied to evaluate the solder

cling test by using nonlinear finite element method. The size and
thickness of PCB (printed circuit board), the size and thickness of
substrate, the diameter and height of solder joint, the thickness of
die and the thickness of EMC are eight control factors that are select
ed to configure in L18 orthogonal array. The best contol factor com-
bination of PBGA can be decided as a combination with A, By, G,
D2, Kz F3s G3, H; based on the optimization of Taguchi method
which solder joint diameter A, PCB size B, die thickness F and sot
der joint height G are four most important factors among them. The
results show that the expenmental data and predictive value of opti-
mization are 2 87964 and 0. 88286 laiger than those of original state
separately .

Key words;  Taguchi method; plastic ball grid array; ther-

mal cycling; solder joint

Method of hollow stud rotating arc welding WANG Kehong,
ZHANG Deku, ZHENG Shixiong, GE Jiaqi (Research & Applica-
tion Centre of Lage Structural Wotk Welding Technology, Nanjing
Univesity of Science and Technology, Nanjing 210094, China).
p101— 103 108
Abstract:

field making arc moving along the stud inwall a new hollow stud 1o

Based on the idea of vertical divergent magnetic

tating arc welding technology is presented. For hollow studs with out
er-diameter of 12 mm and wall thickness of 3 mm, the homogeneous
revolution of arc along stud wall is realized. Welding process expeni-
ments show that the process pamameters of wtating arc stud welding
are obviously greater than the same outer-diameter solid stud and
the welding technology nomalized window is bigger, but narower
than that of solid stud. The optimum pamameter of wtary arc current
is 1= 2 A, welding time is over 600— 700 ms welding current is
800— 900 A. Joint performance testing results show that the forma-
tion of hollow stud welded joint is full and good. Macrostuciure de-

tection results show that there are no defection such as incomplete fu-

sion, slag and pomwsity, the interface fusion rate reaches 100%, and
the interface strength maintains at 370— 410 MPa.

Key words: rotating arc welding; hollow stud; stud welding
Friction welding technological parameter optimization based on
LSSVM and AFSA SHU Fuhua (School of Mechanical and
Electionic Engineering, Wuhan Univemsity of Technology, Wuhan
430074 China). pl04— 108

Abstract In order to detemine friction welding technologi cal
parameters correctly and quickly, an optimization model for friction
welding technological parameters based on least square support vector
machine (LSSVM) and artificial fish-swam algorithm (AFSA) was
presented. With three friction welding technological parameters such
as fiction pressure, upset pressure and fiction tempemture as optimi-
zation parameters welding joint tensile strength as optimization ob-
jeck  the nonlinear mapping relation between optimization parameters
and optimization object was fitted by LSSVM. Frstly, experments
were taken to get data samples and ISSVM model was established
through data samples above. Then the model was optimized by AF-
SA to get welding technological parameters. The results show that the
construction model is easy, the optimization lution is quick and
the parameters optimized by this method make welding joint tensile
strength increase by 2. 1% comparing with that parameters optimized
by orthogonal regression method.

Key words: friction welding; technological parameter; opti-
mization; least square support vector machine; artificial fish-swam

algori thm

Three-wire MAG high speed welding process HUA Xuem-
ing's MA Xiadi', LIN Hang'. WANG Fei', WU Yixiong', Yasu-
hiko ONIKT?, Shigeru KAMIFUJI?, SHI Jiangang®( 1. Shanghai Key
Laboratory of Materials Laser Processing and Modification. Shanghai
Jizotong University, Shanghai 200240 China; 2. Tsuneishi Hold-
ings Corporation, Hiroshima 7200393, Japan). p109— 112
Abstract

welding is researched to replace two-wire welding technology which is

A new technolagy of three-wire MAG high speed

usually used to weld fillet in shipyard and the welding speed is under
1.0 m/min. Three wires namely, leading wire, middle wire and
trailing wire, are arranged in tandem. Each wire is equipped with
separate wire feeder system, power supply and gas shield device,
and welding process parameters can be adjusted individually to meet
the various requirements of welding. The results show that the polari-
ty combination of leading wire (DCEP) imiddle wire (DCEN)/tIailirg
wire (DCEP) or that of leading wire ( DCEN) fniddle wire ( DCEP) /
trailing wire (DCEN) can obtain stable welding process good weld
appearance symmetrical weld seam nomrpowus weld to meet the
requirements of the shipbuilding industy; the maximum welding
speed can be up to 1.8 m/min and the length of fillet weld leg can
beto 5— 8 mm by selecting a suitable welding current and welding
speed. This new welding technology can be widely used for high-
speed fillet welding industry.

Key words:
weldingg GMAW; fillet welding

hi gh-speed

three-wire welding technology;



