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joints in the retraction part fractured in the heat-affected—one
( HAZ) on retreating side. The tensile strength and elongation of
the bead were 70% and 80% of the base metal

The retraction speed of stir-pin had remarkable effect on the me—

respectively.
chanical properties of the joints and when the retraction speed
was 6 mm/min the elongation of the joints reached the maxi—
mum. The lowest microhardness located in the boundary between
TMAZ and HAZ.

Key words:  refilling friction stir welding; 2219 alumi—

num alloy; microstructure; mechanical property; microhardness

Influence of underlaying granular flux with different shapes
of metal mesh on formation of ultra-narrow-gap weld
ZHENG Shaoxian HAN Feng LI Xiaolei LI Fanghong ( School
of Mech-Electronic Technology Lanzhou Jiaotong University
Lanzhou 730070 China) . pp 77 - 80

Abstract:

with different shapes of metal meshes has an important influence

The technology of underlaying granular flux

on the formation of ultra-narrow-gap weld. The ultra-narrow-gap

welding was carried out using the technology of underlaying gran—

ular flux with three kinds of metal meshes with "V" "U"and "
semicircular" structures respectively. According to the obtained
morphology of cross section of ultra-narrow—gap weld the influ—

ence of underlaying granular flux with different shapes of metal
meshes on the formation of ultra-narrow-gap weld was analyzed
and then the mechanism of underlaying granular flux with metal
mesh preventing arc from discontinuous burning was also clari—
fied. The results indicate that with the increase of surface area
covered by granular flux below the sidewalls the constricting ac—
tion from melting flux cooling arc could be enhanced and con-
stricting angle of arc a decreased which led to the decrease of
melting height on sidewalls. If melting height was lower than the
filled height of melted wire a convex weld would be produced.
Underlaying granular flux with metal mesh could benefit to form
cathode spot rapidly on the surface of workpiece and increase the
melting of granular flux which could make the travel speed of
cathode zone be equal to that of wire tip along the horizontal di-
rection consequently the arc column would not be stretched
and the arc could burn continuously and steadily.

Key words: underlaying granular flux with metal mesh;

ultra-narrow-gap welding; formation of weld

Plasma-MIG hybrid arc welding with PID increment con—
stant current or voltage control algorithm YANG Tao'
ZHANG Shenghu' GAO Hongming' WU Lin' XU Kewang’
LIU Yongzhen®( 1. State Key Laboratory of Advanced Welding
and Joining Harbin Institute of Technology Harbin 150001
China; 2. Offshore Oil Engineering Co. Ltd Tianjin 300451
China) . pp 81 -84 88

Abstract:

welding process control are important factors for plasma-MIG hy-

Output characteristics of the power supply and

brid arc welding. PID increment control algorithm suitable for
Plasma-MIG hybrid arc welding was developed based on VC + +
language in this paper which optimized the output characteris—
tics of the power supply and welding process control. The results
show that the plasma arc and MIG arc were coupled with each

other by sharing the electro-magnetic space gas and filler metal.

Plasma arc controlled by PID increment control algorithm was ca—
pable of stabilizing the current density through the arc due to its
self-adjusting function  without sputtering in the welding
process. High stability molten metal with excellent liquidity and
weld with smooth surface were realized by plasma-MIG hybrid arc
welding with PID increment control algorithm.

plasma-MIG hybrid arc;

control; welding process control; output characteristic

PID increment

Key words:

Prediction of axial shortening in inertia friction welding by
RBF and SVM methods ~ WANG Feifan' LI Wenya' LIU
Wei® ( 1. State Key Laboratory of Solidification Processing
Northwestern Polytechnical University Xi’ an 710072  China;
2. Department of Physics Qinghai Normal University Xining
810008 China) . pp 85 —88

Abstract:  The accurate control of axial shortening is a
key factor for precise inertia friction welding. The inertia friction
welding of high-temperature alloy was numerically simulated with
ABAQUS finite element ( FE) software and the effects of weld—
ing parameters on the axial shortening were investigated. Accord—
ing to the simulated results two models based on support vector
machine ( SVM) algorithm and radial basis function ( RBF) neu—
ral network were developed to predict the axial shortening. By
comparing two models it is found that RBF neural network mod-
el showed a better agreement with the FE simulations than the
SVM algorithm. Therefore

helpful for FE modeling of inertia friction welding and reducing

the RBF neural network could be

the time cost.
Key words: inertia friction welding; upset; support vec—

tor machine; RBF neural network

Influence of post weld heat treatment on fracture toughness
of DH36 steel welded joints WEN Zhigang' JIN Weil-
iang' ZHANG Jianli' DENG Caiyan® ( 1. Offshore Oil Engi-
neering ( Qingdao) Co. Lid. Qingdao 266555 China; 2.
School of Materials Science Tianjin University Tianjin 300072
China) . pp 89 -92

Abstract:  Based on the BS7448 standard
opening displacement ( CTOD) tests were conducted on the weld
metal and heat-affected zone ( HAZ) of DH36 steel joint which
was made with submerged arc welding ( SAW) process and then
followed by post weld heat treatment ( PWHT)

influence of PWHT on fracture toughness. The results demon-—

the crack tip

to investigate the

strate that PWHT did not always produce positive effects on frac—
PWHT had negative
influence on fracture toughness of HAZ with coarsened grains

and the CTOD values in coarsened HAZ decreased. After
PWHT the CTOD value of weld metal from 90 mm thick speci—
men slightly descended while that from 60 mm thick specimen
obviously increased. The CTOD value of HAZ from 90 mm thick

specimen descended severely while that from 60 mm thick spec—

ture toughness of weld metal. Especially

imen descended slightly.
Key words: crack tip opening displacement; submerged

arc welding; post weld heat treatment; fracture toughness

Application of ADRC in position servo system for billet flash

butt welding GUO Dong' > FU Yongling® LONG Man-



