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Fig. 2 Control diagram of offshore pipeline laying welding
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Fig. 3 Synchronization control block diagram

S5 B

o

“«

B v/(cm * min™)

1 1

0 90 180 270 360

ZEAE 0/(°)

4

Fig. 4 Master-slave speed curves of speed follower
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Fig. 5 Offshore pipe laying welding robot in testing site
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Offshore pipeline laying welding robot based on network
JIAO Xiangdong LUO Yu JI
Wengang ZHOU Canfeng ( Institution Engineering Research

and field bus techniques

Center of Energy Engineering Advanced Joining Technology

Beijing Institute of Petrochemical Technology Beijing 102617

China) . pp 1 -4
Abstract:

pipeline laying welding robot system was studied under the guid—

The multiple field bus integration in offshore

ance of open type control network architecture. A new synergic
control system architecture that integrates all function units of
welding robot such as network communication of digital welding
power source distributed motion control angle sensor and other
auxiliary systems was proposed and the welding process data—
base used for history record and process management was estab—
lished as well. To meet the demand of synchronization of dual
motor driving the running mechanism a novel protocol model
named " communication by time-sharing and executing on syn—
chronization" is adopted for simultaneous executing velocity com—
mand. The master-slave speed follower arithmetic of dual-motor
driven welding robot is proposed under the various loads.
Through automation device specification communication technolo—
gy a cooperative control strategy is used for managing the weld—
ing activities of each welding head to obtain proper overlaying
welded joint. With the welding procedure developed in the weld—
ing laboratory a series of sound welds have been obtained effi—
ciently in offshore pipeline laying welding site at Bohai Sea. The
welding experiments results show the rationality and effectiveness
of the robot and its control strategy.

Key words: offshore pipeline laying; pipeline welding ro—
bot; open type control network; master-slave speed follower; co—

operative control

Analysis of composition and formation of AA-TIG pre-melt—
ing oxide layer FAN Ding' > KANG Zaixiang® HUANG
Yong' > WANG Xinxin®> QU Huaiyu” LIU Ruilin®( 1.
Key Laboratory of Gansu Advanced Non-errous Metal Materials

Lanzhou 730050 China; 2.
Key Laboratory of Non-ferrous Metal Alloys and Processing The

State
Lanzhou University of Technology

Ministry of Education
Lanzhou 730050 China) .
Abstract:
by low current assisting arc with Ar + 02 as shield gas in AA-
TIG welding
change the fluid flow form in the weld pool so that the weld pene—

Lanzhou University of Technology
pp5-9

The oxide layer is produced on weld position
the oxygen is introduced as active element to
tration increases. In this experiment by monitoring the oxygen
flow in shield gas of assisting arc to change the thickness of oxi—
dation layer the different thickness of oxide layers were analyzed

by EPMA and XRD respectively

thermodynamics. The result shows that pre-melting oxide layer

and then calculated through

mainly contains Cr Mn Si and their oxide-based composite ox—

ide. With the role of arc force the oxides in arc center are driv—

en to the arc edge region. Finally the thickness of the oxide lay—
er in the central region is less than that in the edge. The average
oxygen content in the oxide layer by XRD analysis is similar to
that calculated through thermodynamics.

Key words: stainless steel; AA-TIG welding; oxide layer

composition; thermodynamics

Equivalent hot spot stress approach for multiaxial fatigue
strength assessment of complex welded joints LIU Gang
HUANG Ruxu HUANG Yi ( School of Naval Architecture
Dalian University of Technology Dalian 116024 China) . pp 10
-14
Abstract:

some limitations to the multiaxial fatigue strength assessment of

The current hot spot stress approach still has
complex welded joints. In this paper an new stress estimation
approach for the multiaxial fatigue strength assessment of complex
welded joints is proposed in which an equivalent hot spot stress
is defined at a point ( called Zero Point) in plate thickness direc—
tion where nonlinear distribution stress due to the notch effect of
the weld is equal to zero. The proposed approach is based on that
the nonlinear stress peak is not included in the hot spot stress
and the nonlinear distribution stress is in self-equilibrium. First
influence factors and change laws of the Zero Point position were
discussed and a fitting equation for determining the Zero Point
position was established. Then published fatigue tests data and
numerical stress results of some welded joints were used for com—
parison between the proposed equivalent hot spot stress approach
and the current hot spot stress approach. The equivalent hot spot
stress approach was verified to be consistent with the current hot
spot stress approach and also have higher accuracy for consider—
ing the thickness effect on the fatigue strength to a certain extent.
The merit of the proposed approach is that it can be used to esti—
mate the multiaxial fatigue strength of welded joints through com—
bining multiaxial fatigue theory.

Key words:  hot spot stress; multiaxial fatigue; welded

joints; structural stress; nonlinear distribution stress

Numerical simulation on as-welded deflection of high speed
rail floor based on thermo-mechanical coupling WANG

FANG Hongyuan' HAN Decheng” WANG Qiang' LIU
Xuesong' ( 1.

Ping'
State Key Laboratory of Advanced Welding and
Joining Harbin Institute of Technology Harbin 150001 China;
2. CSR Qingdao Sifang Locomotive & Rolling Stock Co. Lid.
Qingdao 266111  China) . pp 15 -18

Abstract:  Based on the thermo-mechanical coupling anal—-
ysis of FEM

studied which was welded by seven pieces of large-scale hollow

the joining process of high speed rail floor was

extruded shape of aluminum alloy. To enhance the calculation
precision the mechanical and thermal-physical properties of the
aluminum alloy and its filler metal were tested between room tem—

perature and their melting points moreover the moving double—



