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tiation. It was found that the Weibull stress for all specimens is
almost identical under the same fracture probability when the in—
terface fracture initiation occurs for different crack-size speci—
mens. Moreover the interface fracture behavior of one type of
specimens with crack can be predicted from the test results of the
other type of pre-crack specimens based on the local approach
and the predicted results have a good agreement with the test re—
sults. It showed that the local approach not only can be used to
describe the interface fracture behavior but also can be used in
the integrity evaluation for interface between different materials.
Key words:  coating; interface fracture; local approach;

weibull stress

Welding residual stress in Tjoint after TIG dressing and its
relief LU Yishi'> JING Hongyang' > XU Lianyong'’
HAN Yongdian' > LIU Faan’ (1. School of Materials Science
and Engineering Tianjin University Tianjin 300072 China; 2.
Tianjin Key Laboratory of Advanced Joining Technology Tianjin
300072 China; 3. The Engineering and Design of China Petro—
leum Group Co. Ltd. North China Branch Rengiu 062552
China) . pp 37 —40

Abstract:
P355NL1 steel plates was measured by using an infrared ther—

The welding temperature field in T-oint

mography and the welding thermal cycle curves were obtained
which have good agreement with the simulation results. The re—
sidual stress in THoint plates was measured by blind-hole method
after MAG welding TIG dressing and heat treatment. The resid—
ual stress in Toint plates was calculated according to the simu-—
lated welding temperature field and the calculated results corre—
spond with the experiment results. The results showed that the
method of TIG dressing could lower the residual stress in seam
center area to some extent but the residual stress in remelted ar—
ea increased. However the overall heat treatment can effectively
relieve residual stress caused by TIG dressing but there is still
partial residual stress in joint.

Key words:
treating; FEM

TIG dressing; residual stress; overall heat

Analysis on microstructure of particles reinforced Fe-based
layers by plasma spray welding LI Lianying DU Xia-
odong SONG Zili YE Cheng ( School of Materials Science and
Engineering Hefei University of Technology Hefei 230009
China) . pp 41 —44

Abstract:

coatings were prepared on the surface of 45 steel by back feeding

The WC reinforced Fe-based alloy composite

equipment of plasma spray welding. Scanning electron microsco—
py ( SEM)

spectrum ( EDS) were used to analyze the microstructures and

X—ay diffraction ( XRD) and energy diffraction

compositions of the coatings. The results show that WC particles
are mainly distributed on the top of the coating and less in the
middle and bottom of coating. There are planar crystal celluler
crystal dendritic crystal and equiaxed crystal from the interface
of coating/substrate to the top of the coating. The surface of the
coatings has a microstructure consisting of WG Fe,; B, Cr,; Cq

Cr,C; SiC W,Bs and FeW,B,. The WC particles have dissolu—
tion in the spraying process. The dissolution at the top of the

coating is higher. The hardness increases from the matrix to the

surface of coatings which is up to 2218 HV.
Key words:  plasma spray welding; WC particles rein—

forced; dissolution; back feeding

Influences of Nd: YAG laser + CMT arc hybrid horizontal
welding parameters on weld shape LIU Xiyang' WANG
Xuyou' YUE Yanxing’ DU Bing'( 1. Harbin Welding Institu—
te  Harbin 150080 China; 2. Heilongjiang College of Economic
Management Harbin 150040 China) . pp 45 —48

Abstract:  The cross-section appearance characteristics of
Nd: YAG laser + CMT arc hybrid horizontal welding on 304 stain—
less steel was evaluated by the welding weld cross-sectional ima—
ges. The influence of welding parameters on weld cross—section
appearance in Nd: YAG laser + CMT arc hybrid horizontal weld—
ing were studied. The results indicated that there is a great influ—
ence of weld parameters on the weld cross—section shape in YAG
laser + CMT arc hybrid horizontal welding. The addition of Nd:
YAG laser into CMT arc welding can significantly improve the
composite weld and CMT weld penetration in hybrid welded joint.
By appropriate welding parameters( the small laser-wire distance
large laser power the low welding speed appropriate defocusing
distance and low or high CMT power) the mechanical overlay of
the weld pool and dislocation of the weld cross-section can be a—
voided and the good weld appearance can be obtained.

Key words:  laser welding; hybrid horizontal welding;

CMT horizontal welding; weld cross—section shape

Mechanism of enhancing effect of electric field on penetra—
tion depth of laser-TIG hybrid welding LI Xueyuan
CHEN Minghua ZHU Meili LIU Liming ( Key Laboratory of Li-
aoning Advanced Welding and Joining Technology Dalian Uni—
versity of Technology Dalian 116024 China) . pp 49 —52
Abstract:
tric field on welding penetration depth in laser-T1G hybrid weld-

The mechanism of the effect of additional elec—

ing was analyzed by comparing with electric field effect on single
laser welding and single TIG welding. Meanwhile the mecha—
nism is verified by the investigation on the effect of electric field
at different laser powers and TIG welding currents. Results show
that the electric field has influence on the weld penetration depth
of laser-TIG welding by controlling the motion of the charges in
the plasma in the laser keyhole. The penetration depth can be
enhanced when the electrons are forced to move to the bottom of
the laser keyhole. The higher laser poweris the more obvious
the enhancing effect of electric fieldis. When the TIG current in—
creases the effect of electric field is depressed.
Key words:  laser-TIG hybrid welding; plasma; electric

field; weld penetration

Low power laser-TIG arc hybrid welding of thin magnesium
YUAN Shengtao LI Chenbin LIU Liming
( Dalian University of Technology Key Laboratory of Liaoning
Dalian 116024

alloy plate

Advanced Welding and Joining Technology
China) . pp 53 =56

Abstract:  Low-power pulsed Nd: YAG laser-TIG hybrid
welding process of 2 mm AZ31B magnesium alloy plate was stud-
ied. The experiments results showed that the energy cooperation

between laser and arc will have influence on the weld appearance



