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Friction stitch welding—a new kind of solid phase joining technology

CHEN lia-ging, JIAO Xiang-dong, QIU Zong-yi, et al.

(Research Center of Offshore Engineering Joining Technology, Beijing Institute of Petrochemical Technology, Beijing 102617, China) P1-6
Abstract: This paper simply introduced the origin of friction stitch welding, the mechanism of friction hydro pillar processing (FHPP)

elemental forming process, the bonding properties of FSW. The research process for engineering application in European-Union countries
has also been discussed in the paper. The foreign experimental research illustrated that the friction stitch welding can achieve good bonding
properties under the condition of dry or wet environment, so it occupies great potentials in the repair of steel structure, especially in the
case of underwater repair. The domestic researchers should combine with the practical developmental requirement of national oil industry in
priority, to initiate the related basic application research work as soon as possible.

Key words: friction stitch welding (FSW), bonding properties, steel structure, underwater repair

Optimal research of CO, short circuiting transfer welding parameters

XUE Jia-xiang, LIU Xiao, YANG Guo-hua, et al.

(College of Mechanical Engineering, South China University of Technology, Guangzhou 510640, Guangdong pro., China) P10- 12
Abstract: The CO, short circuiting transfer welding is a non-linear and time-variant process , so the optimization of its welding parameters
is a focus in the field of welding. The main welding parameters such as welding current, arc voltage and welding speed have been optimized
by the orthogonal test and welding arc dynamic wavelet analysis instrument. The relationship between the main welding parameters and
welding quality were analyzed according to the experiment results, and it laid the groundwork for the optimization of welding parameters and
the promotion of welding performance.

Key words: orthogonal test, wavelet analysis instrument, welding parameters

M- A constituents in local brittle zones of pipeline steel

MENG Fan-gang, CHEN Yu-hua and WANG Yong

(College of Mechanical and Electronic Engineering, China University of Petroleum, Dongying 257061, Shandong pro., China) P13- 15
Abstract: The shape, amount, distribution and fine structure of M- A constituents in the local brittle zones of X70 pipeline steel were
investigated by means of welding thermal simulation, metallographic analysis technology and transmission electron microscope (TEM) .
The results show that M- A constituents in coarse grained heat-affected zone are mostly massive and a small number is long banding. The
volume fraction is 9.6% and the average length is 1.67 um. The number of M- A constituents in intercritically reheated coarse grained heat-
affected zone (IRCGHAZ) increases rapidly and the volume fraction is 18.58%. Most of the M- A constituents are long banding and
distribute densely. The spacing interval between M- A constituents is small and the average length is 4.21 pm. Under TEM, long banding
M- A constituents generally distribute between bainite ferrite laths, some of the massive M- A constituents are irregular shape and some are
triangle. Fine structure of martensite in M- A constituents is twin sub structure.

Key words: X70 pipeline steel, local brittle zones, M- A constituents

Arc characteristic and welding technology for pipeline under high ambient pressure

SONG Guang-he, WANG zhong-hui, JIANG Li-pei , et al.

(Metallurgy Vehicles Factory of Subsidiary Enterprise of Angang, Anshan 114041, Liaoning pro., China ) P33- 35

Abstract: Using the homemade hyperbaric underwater welding simulation experiment equipments, the characteristics of GTAW arc under
the high pressure atmosphere surroundings are studied for the first time in the paper. The research indicated that along with the hoist of
environmental pressure, the gaseous density is increscent, the degree of ionization is depressed, the electric field intensity of arc column is
increscent, the static characteristic curve of electric arc move upwards. After the air pressure boosting, not only the electric field intensity of
arc column is increscent, the energy of arc column is enhanced, but also the section of electric arc is shrinked, the density of energy is
augmented, “so0-the-brightress'of electric ‘drc is 'swelled. 'Using' ‘the> rriéans of ‘multiple régression, “ the ‘mathematical’ model’ of' arc ‘voltage



