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Fig 1 Schematic drawing of interaction control strategy for in-
dustrial robot
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dual-arc welding method. Finally, the actual arc igniting course was
observed and analyzed by high speed video camera.
Key words:;

welding; plasma arc; metal inert-gas aw; arc

igniting; Paschen law

Mechanical properties and microstructure of X70 butt joint
welded by self shielded flux cord wire PAN Chuan', YU
Ping', TIAN Zhilin', XUE Zhenkui® (1. China Ion & Steel Re-
search Institute Group Beijing 100081, China; 2. Pipeline Re-
search Institute of CNPC, Tangfang 065000 Hebei China). p93—
96

Abstract: The present paper deals with the research work of
self shielded flux cored wire (FCAW-S) for X70 large diameter
pipe. Welding procedure qualifications tests and mechanical proper-
ties tests were cartied out by Pipeline Research Institute of CNPC to
assess field weldability and should be in accordance with API 1104
and the additional standard requirements. The resulis of welding pro-
cedure qualifications tests show that the self-made FCAW-S has good
alkpositions weldability, detachability, arc stability and less spatter
loss coefficient and total amount of weld fumes. The tensile strength
of theweld is about 730—760 MPa and the average impact absobing
energy at —20 C is 125 J. Tests results show that this self-made
FCAW-S can pwovide a qualified weld for X70 pipeline steel. The
microstructure of X70 butt joint weld exhibits acicular ferrite, polyg-
onal ferrite,  poeutectoid ferrite, bainite morpholagy but shows no
weidmanstaten structure in HAZ Cheat-affected zone) coamse grain
zone. 'The main micwstructure in columnar crystal zone and HAZ
coase grain zone is bainite. Bainitic micwstructure in the butt joint
indicated this self-made FCAW-S have the capability to meet all me-
chanical properties requirements of this welding material.

Key words:  X70 Pipeline steel; self-shielded flux cored

wire; propertiess micwstructure

Welding technology and microstructure and properties of welded
joint of high strength and hardness alloy steel for tandem
GMAW FENG Yuehai WANG Kehong WANG Jianping, GU
Minle ( Depaitment of Materials Science & Engineenng, Nanjing
Univessity of Science and Technology, Nanjing 210094, China) . p97
— 100
Abstract:  Tandem GMAW (gas metal arc welding) is high
efficiency welding technology for high strength and hardness alloy
steel in heavy vehicles was studied. Austenitic stainless steel wire
was adopted to make welding process experiment for high strength
and hardness alloy steel and the pefomance and microstructure of
the joint were researched. The experiment results proved the good
joint of high strength and hardness alloy steel was attained with tan
dem GMAW.
Key words:

mi crostructure

tandem; welding parameters; joint properties;

Engineering estimation method of 5A06 aluminum alloy s mate-
ZENG Zhi WANG Lijun (School of

Tianjin

rial properties by PDS
Materials Science and Engineering, Tianjin Univesily,

300072 China). pl01— 104

Abstract
welding materials  but its themmo physical parameters, especially at

The 5A06 aluminum alloy is one kind of basic

the high temperature, have been hardly determined under the general
pwject condition, which have great influence on the accuracy of en-
gineenng computation. The best annealing temperature of 5A06 Al
alloy was confimed with engineenng experiment based on the re-
bound after annealing, and the finite element model was built, and
the themo physical parameters were estimated with the probability
design system (PDS) in the finite element software ANSYS. The
analysis indicated that the obtained material attribute values accord
with the project redlity. The use of the probability design system pro-
vides one of the phenomenological effective methods for the solution
of the unknown materal attributes.

Key words: 5A06 aluminum alloy; probability design sys-

tem; material properties; annealing

Stress-strain cycles of titanium alloy welding process LIJu',
GUAN Qiao's SHI Yaowu’, GUO Delun' (1. Beijing Aeronautical
Manufacturing Technology Research Institute, Beijing 100024, Chi-
na; 2. School of Matenal Science and Engineering, Beijing Univer-
sity of Technology, Beijing 100022, China). p105— 107

Abstract
cles diagram (short WSS diagram) descrbes the welding stress-

The welding themal elasto-plastic stress-strain cy-

strain relation on the whole. The stress strain cycle in every area is
the necessary part of the WSS diagram. The stress and strain rela-
tons of the points with different distances from the weld centerline on
the specimen were imvestigated. The states of stress and strain of
some point on the specimen during the welding process could be de-
rived. On the basis of these results the stress and strain relation in
the each area of WSS diagram can be derived, and the diagram is
described quantitatively, which make it easy to undemstand the WSS
diagram. The results showed that the longitudinal stress-strain cycles
are different in the different areas in the diagram. During the cooling
process weld and the zone nearby are in the unloaded states.

Key words: titanium alloy; welding; siress; stmin
Review and prognosis of state of arts on force sensing and con-
trol for robotic remote welding WEI Xiuquan, II Haichao,
GAO Hongming, WU Lin (State Key Laboratory of Advanced Weld-
ing Production Technology, Haibin Institute of Technology, Harbin
150001, China). p108— 112

Abstract

successful execution of contact manipulation in unstuctured environ-

Force sensing and force control are crucial for the

ment for wbotic remote welding. In this paper; reaserch on the theo-
ry of wbot force contiol and the strategy of embedding force contol
into industrial wbots are reviewed. Focusing on the fundamental is-
sues in contact task, appropriate force control strategies for remote
weldng are presenieded. The using of force sensng and contol
technology in some aspects of robotic remote welding field such as
bilateral force-feedback teleoperation, contact force contwol and
force-based pricise task envionment modeling, are emphaszed. At
last some research topics and investigation trends are proposed.

Key words:
welding

force sensing; force control; robolic remote



