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Table 1 Electricity parameters on actual welding
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High speed photograph of four kinds of typical
transfer modes for the covered electrodes
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Fig.2 Probabilty density distributions of arc voltage of
four kinds of typical transfer modes
for covered electrodes
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Fig. 3 Probability density distributions of welding currents ’ E308—12  TYDI32 ALREIRE Le
of four kinds of typical transfer modes , 2n(UDs 2n(I), f
for covered electrodes s
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Table 2 Testing data for four kinds typical transfer modes for covered electrodes
Ul 1/A sCOY% 2 U (%) Znl)n%) ! s 6 ls t3ls tohs
TY102—B  21. 11 136.15 18.61 5.256 2 1.304 2 7.4 7 085.14 2635.00 18750.00 24477.27
E308—12  30.%0 119.01 8. 66 - - - — — - -
E80B—01 2.% 112.88 17.17 1.5318 0.297 6 16. 8 1039.19 2480.63 4089286 43 392.86.
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Technology, Beijing 100022, China). p77— 80

Abstract:  The effects of different shielding gases CO,, Ar
and mixture gases (CO,+ Ar) on the slag detachability of type 347L
flux-cored wire for stainless steels containing Nb were investigated.
Slag detachability of home-made GDQA347L (3 #) was compared
with that of TEW-347L flux-cored wire and AT-Y347L flux-cored in
the same condition. The effects of slag microstructure and macroscop
on the slag detachability of three type flux-cored wires were investi-
gated. The results showed that the best slag detachability of
GDQA347L flux-cored wire was under the shielding gas of Ax and
the better slag detachability was under the shielding gas of mixture
gas (CO,+ Ar), and the womst slag detachability was under the
shielding gas of CO,. Because the CO, gas transfer into active gas at
high tempemature with strong oxidizability which will make detach-
ment difficult onthe slag detachability, and it is proved that the reg-
ular of microstructure of three flux-cored wires under different shield-
ing gases is similar. It is benefit for the slag detachability when the
turk of the strip-shaped slag microstucture is long and the area of
the branch is lage.

Key words:  type 347L flux-cored wire for stainless steels
slag detachability; shielding gas

Auto-adapting heat source model for numerical analysis of fric-
tion stir welding LI Hong-ke, SHI Qing-yuw ZHAO Hai-yan LI
Ting( Department of M echanical Engineering Tsinghua University,
Key Laboratory for Advanced M aterials Processing Technology, Min
istty of Education,  Beijing 100084, China). p81— 85

Abstract:  The heat generation mechanism and dependency of
material properties on temperature can t be fully characterized by the
heat source models used now. According to fricion mechanics a
heat generation model based on yield strength was established. The
model can make auto-adaptation to material property and temperature
variation and represent the physcal nature during FSW process.
Comparison between experiment of themal field and simulation re-
sults indicates that the accuracy is quite good for this new heat mod-
el.

Key words;  friction stir welding; temperaure field; heat

source model; numerncal smulation

Effect of electromagnetic stirring on microstructure and proper-
ties of surfacing metal ~ CHENG Jiang-bo'*, XU Bim shi®, LIU
Zheng-jun’s WU Yixiong' (1. Schodl of Material Science and Eng-
neering, Shanghai Jiaotong Universty, Shanghai 200240, Chinag 2.
RM of the Academy of Amored Forces Engineering Beijing 100072,
Ching 3.School of Material Science and Engineering, Shenyang Uni-
versity of Technolagy, Shenyang 110023, China). p86— 90

Abstract:  The effect of electiomagnetic stirting on the micro-
stiucture and propertties of surfacing metal during the applied longitu-
dinal intemittent alternative magnetic field on low caibon steel with
plasma arc surfacing are investigated and discussed. The surfacing

metal was analyzed using optical metallography, X-ray diffraction

microhardness testing and wet sand rubber wheel abrasion testing.
It’ s found that the hard phases are increasing and distributing homo-
geneously in the surface of surfacing layer with changing magnetic
parameters and the wear resistance of surfacing metal is increasing
gradually. The optimal result is acquired when the magnetic parame-
ters are 3 A, 10 Hz. The experimental results indicate that the opti-
mal effect of grain refining can be gained with the proper magnetic
parameters and eleciromagnetic stirring can control the morphology of
hard phase in surfacing metal. The morphology of hard phases with
stiip and hexagon distnbution without magnetic field are shifted to
only hexagon alignment distribution with proper magnetic field,
which it can improve the hardness and wear resistance of sufacing
metal greatly.
Key words:
longitudinal magnetic field

electromagnetic stiring; plasma arc surfacing

Fracture toughness tests of DA0GA steel welded joints Z0U
Ji-quan"?, JING Hongyang', HUO Li-xing' (1. School of M aterial
Science & Engineeringg Tianjin University, Tianjin 300072, China;
2. School of Electromechanical and Automation Tianjin Professional
College; Tianjin 300402 China). p91— 94

Abstract
standard of BS7448 J-R cuwe tests were conducted with multiple

In accordance with the fracture toughness test

specimen with welded joints of D406A ultra-high strength steel. Ac-
carding to the standard the specimen with prefabricated fatigue
crack has a standard 3 points bending shape that has a rectangular
section of BX 2B ( B; specimen thickness ) and notch orientation
of thickness direction. The load and load-line displacement of weld
and heat affected zone were tested and the values of J integral were
calculated. Finally, J-R curves and the crtical value of J were ob-
tained through the data points best fitted. Thus the problem of failure
to test the critical siress intensity factor in welded joints directly by
lack of thickness of specimen was coped with and the reliable evi-
dence was offered for the design of solid propellant rocket engine.
Key words;  ultra-high strength steel; welded joint J inte-

gral; resistance curve

Evaluation of typical metal transfer modes for covered electrode
WANG Bao"?, YANG Lin', WANG Yong” ( 1. Technology
Center for Welding Consumables North University of China,
Taiyuan 030051, Ching 2. Institute of Welding Matenials Taiyuan
Univemsity of Technology, Taiyuan 030024 China). p95— 98
Abstract: There are four basic metal transfer modes globu-
lar droplet trandex flux-wall guided trandex explosive transfer and
spray trander for covered electrode. Photoelectrical oscillograph is
traditionally employed to analyze arc woltage and welding current as
two major electric parameters for the purpose of understanding the
stability degree of a welding operation. Only the general characteris-
tic of metal transfer can be qualitatively described and the quantita-
tive analysis can’ t be cariied out. Those parameters, such as proba-

bility density distributions of arc voltage, welding current and the da-



VI MAIN TOPICS, ABSTRACTS &KEY WORDS

2006, Vol. 27, No. 11

ta of short circuiting time ¢, burning time ¢,, weighted burning time
t;» cycle time f,, which are existed in four kinds of typical metal
transfer modes and can be added up and analyzed by ANALYSATOR
HANNOVER. Four typical metal transfer modes can be evaluated by
analyzing above-mentioned parameters. The arc physical charactens
tic of different metal transfer modes can be accurnately described. The
statistical analysis of electric parameters which are collected by AN-
ALYSATOR HANNOVER provide a new method to detemine the
metal transfer mode for the covered electodes.

Key words:
transfer; ANALYSATOR HANNOVER

covered electiode; welding arc physics; metal

Vacuum hot roll bonding of titaium to stainless steel using Cu
and Nb composite intedayer ZHAO Dong sheng, YAN Jiw
chun. WANG Yong, YANG Shtqing (State Key Laboratory of Ad-
vanced Welding Production Technology, Harbin Institute of Technol-
ogys Haibin 150001, China). p99— 102

Abstract: This article describes a study of the application of
a vacuum hot wll bonding technique to Ti alloy plate and stainless
steel plate using the composite interlayer of copper (pure copper and
copper contains lanthanon Yt) and Nb sheet. The tensile strength
was tested and the microstructure of the joint interface, fractograph
and the structure of copper interlayer were analyzed by optical and
scanning election microscopys XRD, energy spectrum analysis. The
results showed that the defects such as separation and crack were not
observed at inteface, and there are no intemetallic compounds
fommed after bonding. There existed a transition layer at Nb-Ti inter-
faces the thickness of which is about 2.5 #m and the thickness of
transition layer at Cu-SS and Nb-Cu interface is about 1. 9 #m. At
copper grain boundary the voids were obsewved and the fractograph
showed crack along the grain boundary. Doping of the lanthanon Yt
can reduce the grain size. No voids appear in copper layer with Yt
comparing with without Yt with the same bonding parameters and
the effect of reducing grain size is more efficient with the content of
Yt in copper increasing from 0.01% to 0. 02wt%. Comparing with
the specimen using pure copper interlayer, the tensile stength i
creased 51. 3 MPa (Yt 0. Olwt% in Cu) and 61. 7 MPa (Yt
0. 02wt % in Cu), respectively.

Key words:  vacuum hot wll bonding; Ti alloy; stainless steel
Pitting resistant test of welded joint of YUS270 steel DUAN
Yang-zhong, ZHANG Yufengg HUO Lixing (School of Material
Science & Engineering, Tianjin University, Tianjin 300072, Chi-
na). pl03— 105

Abstract:  YUS270 steel is a super austenitic stainless steel
pwoduced by Japan and has a pedect pitting resistance. The speci-
mens had been put into the hydwochloric acid with FeCl; for testing
pitiing resistance. The experiment was based on ASTM G-48 Test
Method C at 40 “C. Then the losing weight pitting density and max-

imal depth were compared. The results showed that all the items sat-

isfied the standard in this condition. It also proved the excellent pit-
ting resistance of Cl"' of YUS270 steel and provided the evidence for
the application in the offshore oil plaifom.

Key words: YUS270 steel; super austenitic stainless steels
pitting

Forming mechanism of flash butting welded joint of SiC particle
reinforced aluminium matrix composite ( SiC, /3003 AD TU
Yimin LI Xingrui (Material Science and Engineering College,
Henan University of Science and technologe, Luoyang 471003,
Henan China). pl06— 108

Abstract: The studies were conducted by flash butting weld-
ing of SiC particle reinforced 3003 aluminium matrix composites.
The welding process of SiC particle reinforced 3003 aluminiun matrix
composite can be conducted effectively and the joint of high quality
can be gained under the appmopriate flash butting welding parame-
ters. The forming mechanism of the joint was studied by means of
EDX unit and SEM. The distribution of SiC particles in the joint and
interface reaction of SiC-Al were analyzed and discussed. The results
show that the impurities of gas and solid state can be removed and
the sound joint without gas hole, impuiities and cracking can be
gained by means of the burst of metal beam and the plastic deforma-
tion of joint interface in the flash butting welding process and the
joint possesses high strength owing to the SiC particle gathering in
the joint zone. When the SiC-Al reacted the hamful affection for
the joint quality can be reduced because of low welding temperature
and short welding time in the flash butting welding process.

Key words:  metallic matrix composite; flash butting wed-

ding; welded joint

Three dimensional finite element numerical simulation of tem-
perature and stress in modest hot slide ~ FENG Ming-jie', WU
Hai xia” (1. Key Laboratory for Electromagnetic Processing of Materi-
als of Ministy of Education Noitheastern University, Shenyang
110004, China; 2. Anyang Iron &Steel Lid. Co., Anyang 455004,
Henan China). pl09— 112

Abstract:  On the base of the thermal-elastic theory, the
three-dimensional finite element numerical analysis simulated distri-
bution of temperature, strain and stress in the modest hot slides with
ANSYS sequential coupling analyzing heat trander and stress
equations. The results show that the highest temperature rises with
increasing of height of the slide and reduces with increasing of length
of the slide, and the highest temperature of trapezoid slide is lower
1520 C than that of rectangle slide at the same time. The highest
equivalent stress for the rectangle slide is bigger than that of the tra-
pezoid slide at the same time, and it lies in weld and rises with in-
creasing height and length of the slide.

Key words;

distribution; stress distibution

heating furnace; modest hot slide; temperature



