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Table 2 Parameters of laser-arc hybrid welding process
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Fig. 1 Schematic of laser-arc hybrid welding
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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
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in laser-T1G arc hybrid welding process. The favorable range of
hybrid welding parameters was relatively narrow at high welding
speed. In order to get the ideal joint the back of the specimen
should be protected by the Ar gas. When the protective gas flow
was 540 L/min

The tensile strength of laser-arc hybrid welding joint was 95% of

the favorable performance can be obtained.

Mg base metal.
Key words: magnesium alloy sheet; laser-TIG hybrid

welding; power cooperation; shielding gas

Analysis on weld joint performance for matching flux for
X100 pipeline steel ZHANG Min' ZHANG Xibing'
CHEN Feichou' ZHAO Hongbo> BI Zongyue' *( 1. School of
Materials Science and Engineering Xi‘an University of Technolo—
gy Xian 710048 China; 2. Baoji Petroleum Steel Pipe Co.
Ltd. Baoji 721008 China) . pp 57 - 60

Abstract:  The uniform design method was used to design
the sintering flux for X100 pipeline steel and five fluorine alkali
fluxes with high basicity in couple with welding wire were tested
by automatic submerged arc welding. The tensile properties
metallographic structure hardness value impact value impact
fracture appearance were analyzed for two kinds of fluxes. The
result shows the addition of the appropriate amount of MnO has
greater effect on process of flux and toughness of joint. It can im—
prove the weld depth increase the liquidity of the slag restrain
the undercutting. Meanwhile it can inhibit the formation of high
temperature ferritic structure and be beneficial to the formation of
acicular ferrite. In all of five fluxes the comprehensive perform—
ance of No. 2 welded joint is the best which meets relevant tech—
nical standards.

Key words: X100 pipeline steel; automatic submerged

arc welding; mechanical properties; metallographic structure

Effect of magnetic field parameters on properties of magne—
ZONG Lin'? SU Yunhai® LIU
Shenyang University of Chemical Technology

sium alloy welded joint
Zhengjun® ( 1.
Shenyang 110870 China; 2. School of Materials Sciences and

Engineering  Shenyang University of Technology Shenyang
110870 China) . pp 61 —64
Abstract:  During the welding of AZ31 magnesium alloy

plate (5 mm) AC longitudinal and variable frequency magnetic
field was used and the tensile strength and microhardness of
welded joint at different magnetic field parameters were tested.
With scanning electronic microscope and metallographic micro—
scope the microstructure of welded joint was analyzed. The
effect of magnetic field on the mechanical properties and micro—
structure of welded joint were studied and the function mecha—
nism of magnetic field was explored. The results show that the
AC longitudinal magnetic field stirs welding pool through the ro—
tating arc changes the crystallizing process of crystal grains to
refine them which makes the hardness and tensile strength of
welded joint improved. Under the proper magnetic field parame—
ter the electromagnetic stirring achieves the best effect. When
magnetic field current I, =2 A frequency f =20 Hz the me-
chanical properties of welded joint will reach the best value. The

hardness is HV 76. 2 and the tensile strength is 231 MPa

which is 90% of base metal.
Key words:  TIG; longitudinal magnetic field; electro—

magnetic stirring; magnesium alloy

Nucleation and growth of Cr,C, at interface of brazed dia—
mond with Ni-Cr alloy under protective atmosphere LU
Jinbin' > MENG Pu' FAN Ping' GUO Jian' (1.
of Materials and Chemical Engineering Zhongyuan University of
Technology Zhengzhou 450007 China; 2. State Key Laboratory
of New Type Brazing Alloy and Technology Zhengzhou Research
Institute of Mechanical Engineering Zhengzhou 450052 Chi-
na) . pp 65 —68
Abstract:

talline diamond was brazed with Ni-Cr alloy

Department

In protective atmosphere furnace mono-crys—
the morphology of
the carbide formed on the surface of diamond fracture appear—
ance and microstructures of the brazed seam were analyzed with
scanning electron microscope and XRD. The results show that
the diamond brazed in protective atmosphere furnace can realize
high strength bonding. The brazed diamond has distinct edge and
intact morphology. On the surface of the diamond the arrange—
ment of Cr;C, is regular the growth directions take on certain o—
rientation relationship with the ( 111) crystal planes of diamond.
All of Cr,C; nucleate and grow on the surface of Cr;C,. Finally

the exothecium Cr,C; and regular arrangement endothecium
Cr; C, were formed.

diamond;

Key words: protective atmosphere brazing;

Cr,C;; nucleation

Cyclical behavior of leadfree BGA soldered joints based on
nano-indentation method LIU Meina WANG Lifeng L0
Ye DAI Hongbin YANG Wenxuan ( College of Materials Sci-
ence and Engineering
nology Harbin 150040 China) .

Abstract:

tion method

Harbin University of Science and Tech—
pp 69 -72
Through the cycle loading test of nano-indenta—
the effects of maximum load cycle number and
holding time for two kinds BGA soldered joints of Sn-3. 0Ag-0.
5Cu and Sn-9. 3Ag0. 7Cu on cycling performance were investi—
gated. The results indicated that the cycling performance of Sn—
Ag-Cu series leadree BGA soldered joints was load-dependent
and the cumulative damage of BGA soldered joints increased with
the increasing of maximum load especially largely accumulated
in the first few cycles then gradually decreased and stabilized.
However with the cycle number increasing the deformation re—
sistance of BGA soldered joints slightly decreased; the creep dis—
placement increased with the holding time being increased and
the creep-fatigue interaction will accelerate the failure of BGA
soldered joints. The energy loss of Sn-0.3Ag-0.7Cu BGA sold-
ered joints is greater than that of the Sn3.0Ag-0.5Cu BGA sold-
er joints.

Key words:  lead-free solder; cycle load-unload; nano-

indentation method; creep

Development of slag-free self-shielded flux cored wire with
niobium addition for hardfacing LIU Dashuang LIU Ren-
pei QIU Yue GAO Wenliang ( College of Material Science and

Technology Nanjing University of Aeronautics and Astronautics



