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vanced Materials Processing Technology, Ministry of Education Bei-
jing 100084, China). p17— 20

Abstract: The embedded Real Time Operating System
(RTOS) and Micro Contoller Operating Systenr I[I (#C/0S-11) are
successfully transplanted and applied in the digitalcontiolled imverter
arc welding power supply, which based on the dual Digital Signal
Processos. For numerous affairs duing welding process after the
assignment of multitasks with clear functions scheduling of multi-
tasks and supervising of multi-states are camried out, and the super-
vising on the warking states of power supply in real time, and the
fast and correct judgment and pwtection action on the faults of power
supply, such as the faults of inpu/ output model the faults of in
verter model and the faults of welding assstant equipment etc. , are
achieved which guarantees the working reliability and security of
welding power supply. Moreover; though the hamony and coopera
tion of multitasks the friendly alternation betveen varous working
states and users are realized in real time, thus the accuracy of faults
identification on power supply system and its maneuverability are im-
proved, and the problems of digital management of real-time states of
inverter arcwelding power supply and digital comprehensive manage-
ment of the whole welding machine are solved.

Key words:  supervisng and management in real time; digi-
tal controlled inverter arc welding power supply; real time operating

system; multitasks system

Cutting picker with high chromium Fe based composite coating
11U Junbo (School of
Mechanical and Electonic Engineeringg ~Weifang University,
Weifang 261061, Shandong, China). p21— 24

Abstract:

prepared by plasma surface metallurgy

The high chromium Fe-based composite coating
was successfully fabricated on the low-cambon low alloy steel by plas-
ma suiface metallugy with the powders which were obtained by heat
ing a mixture powders and sucwse to pyrolyze the sucrose as car-
bonaceous precursor. The microstructure and micwohardness of the
ooating were studied by scanning electron microscope, X-ray diffrac-
tion, energy dispersion spectroscope and micwhardness instrument.
Wear and impact test were also analyzed by wear tester and impact
tester. The results indicate that the interface between coating and
malrix of the composite was metallurgically bonded, and the match-
ing performance of the coating was excellent and each performance
advantages were developed. The composite was used to coat cutting
pickes which simplify the heattreatment process and reduce the
production costs. It indicate that all of the properties surpassed the
industry technical standards.

Key words:

composite coating; cutting picks

precursor; reactive plasma surface metalluigy;

Preparation of TiB>+ Ni/ NizAl stainless steel gradient material
via FASHS SHEN Yanli, MENG Qingsen’, Z. A. Munir%
XIN Lijun', HU Lifang' (1. School of Material Science and Eng-
neering, Taiyuan University of Technology, Taiyuan 030024, China;
2. School of Chemical Engineering and Materials Sciences University

of California, Davis, USA).p25—28, 32

Abstract  TiBy+ Ni/ NizAl/ stainless steel gradient material
was prepared by mechanical alloying and field-activated self-propa-
gating high-temperature synthesis (FASHS). At fist, in owder to
stimulate the combustion reaction Ni powder and Al powder were
mechanical alloying then TiBy,+ Ni/ Ni;Al/ 405 stainless steel gradi-
ent material was prepared by the reaction thermal of self- propagating
combustion reaction. The interface , the microstiucture and the phase
composition of the gradient matenal were observed by scanning elec-
tron micrwscope and X-ray diffraction and metallurgical bonding lay-
er was formed in the interfaces of cemet, NizAlL 405 stainless steel.
The mechanical properties the hardness and the resistance to wear
of gradient material were studied by Rockwell hardometer; micro-
hardness tester and grinding abrasion testes and the results show
that cermet surface Rockwell hardness is 90 HRA, and the chemical
constitution and the microhardness of material were gradient and the
resistance to wear exceed 20Cr case-hardened stell.

Key words: self-propagating high-temperature synthess;

gradient matenial; cemet; joining

Microstructure of interface between Ag— Cu— Ti brazing filler
LU Jinbin'?, XU Jiuhua® (1. School of
Materials and Chemical Engineering, Zhongyuan University of Tech-
nology, Zhengzhou 450007 Ching 2. Nanjing University of Aero-
nautics and Astronautics Nanjing 210016, Chian) . p29—32
Abstract

metal and diamond

The high-strength bonding between steel matix
and diamond grit was obtained by using Ag— Cu— Ti brazing filler
metal in vacuum furnace. The microstiucture on the interface be-
tween diamond and the filler metal and camhide which was formed on
the diamond surface was observed with scaming electron micro-
scope, and the change of components in itwas analyzed with energy
disperson spectoscope and the stucture of the diamond was ana-
lyzed with Raman. Results showed that Ti in Ag— Cu—Ti separated
out at the interface to form lump-like TiC carbide on the surface of
diamond which was less than 1 #m in size. Meanwhile, the dia-
mond wasn' t graphitized in the high temperature. As a result the
serial of diamond-TiC-filler metal-steel matrix was formed between
the interface of the diamond and the filler metal.
Key words:  brazing; TiG diamond

Effect of Ag Al Gaaddition on wettability of Sm9Zn lead-free
WANG Hui, XUE Songbai, CHEN Wenxue, WANG
Jianxin (College of Matenals Science and Technology, Nanjing Uni-

solder

versity of Aeronautics and Astronautics Nanjing 210016, China ).
p33— 36 44
Abstract  Wettability of Sn—9Zn— X (Ag Al Ga) lead-
free solder; with norr cdeaning flux and ZnCl,— NH4Cl flux, was ap-
praised by means of wetting balance method in air and N7 atmo-
spheres; the effect of different additive amount of Ag, Al, Ga on the
wettability of Sm—97n—X solders was studied. The resulis indicate
that the optimum additive amount of Ag, AL Ga in Sn— 9Zn solder

is 0.3, 0.005— 0. 02 and O. 5 mass percent respectively. Thewet-
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tability of Sn— %n— X can be obviously improved in N, atmo-
spheres. It is also found that Sn— 9Zn— X lead-free solders show
preferable wettability with ZnCl,— NH4Cl flux, even better than that
of Su— 3. 5Ag— 0. 5Cu solder under the same condition, which may
reveal the feasibility of improving the wettability of Sn— Zn series
lead-free solders by developing suitable flux.

Key words:
ment; wettability

lead-free solder; Sn— Zn solder; alloy ele-

Welding characteristics of laser-low power pulse MIG hybrid
welding aluminium alloy WANG Wei, WANG XuYouw QI
Guoliang LEI Zhen LIN ShangYang DU Bing (Harbin Welding
Institute, Harbin 150080, China). p37— 40, 61

Abstract:  The weld penetration, formation of weld, welding

speed and weld heat input of MIG (metal inertgas) welding and
laser-MIG hybrid welding are analyzed for welding SA06 aluminum
alloy. It is shown that comparing with MIG welding, laser-MIG hy-
brid welding will increase depth-to-width ratio 100% — 200% and
increase weld penetration 43 %—250%, as average current is less
than 200 A and welding heat input and welding speed are equal. If
welding heat input and average welding current are equal welding
speed of laserM1G hybrd welding is higher 0. 6— 1. 5 times than
that of MIG welding, and weld penetration of laser-MIG hybrid weld
ing is deeper 1. 5— 6. 9 times than that of MIG welding. Equal weld
penetration of laser-MIG hybrid welding and MIG welding can be ob-
tained if lower welding heat input is applied in the hybrid welding
and welding speed of the hybrid welding is 0. 6— 6.5 times higher
than the one of MIG welding. lLaserMIG hybrid welding has good
weld spreadability and is fit for high speed welding. It also was found
that 2 kW laser power compounding with MIG will increase average
arc wltage and decrease average welding cument of MIG welding.

Key words:  hybid welding; laser welding; MIG welding;
aluminum alloy welding

Numerical simulation of temperature field in deep penetration
laser welding under hot and press condition XIONG Zhijun,
LI Yongqiang ZHAO Xihua, II Min, ZHANG Weihua (School of
Materials Science and Engneering Jilin Univesity, Changchun
130022 China). p4l— 44

Abstract: Deep penetration laser wel ding was performed at
aluminum alloy 1F3Y2 under hot and press condition. A heat source
model which comprises a gauss plane heat source on the top surface
and arevolved gauss body heat source, was presented in this condi-
tion. Numerical simulation was adopted by the heat source model and
ANSYS software. The results show that sufficient width and penetra-
tion of weld could be obtained under high speed welding operation
and the isothemns looked like ellipse. The temperature gradient was
correspondingly higher in the front of moving heat source than at the
end. The cross-section morphology of simulation welded joint was al
most in accodance with the results attained by experiments which
confimed the reasonableness of the model.

Key words:  deep penetration laser welding; heat source

model; numerical simulation; temperature field

Effect of magnetic field on microstructure and properties of car-
bon arc surfacing layer LIU Zhengjun, ZHANG Guiqging, YIN
Yijun ZENG Xiebo (School of Material Science and Engineering
Shenyang University of Technology, Shenyang 110023, China). p45
—48

Abstract In order to refine the stucture of deposited metal
and contwl the morphology and distribution of hard phases in surfac-
ing deposited metal DC transverse magnetic field was applied to the
carbon arc surfacing of Cr— B—Ni—V iron based alloy system. The
influence of magnetic intensity on hardness and wearing resistance
was obtained through analyzing the hardness wearnng and mi-
crostiuctures of the surfacing deposited metal. The results show that
the surfacing deposited metal of introducing magnetic field has higher
hardness and better wearing resistance than the surfacing deposited
metal without magnetic field; the properties of surfacing deposited
metal are optimal when magnetic field current is 3 A, and surfacing
current is 180 A, and sufacing speed is 12cm/ min. The hard phase
in the surfacing deposited metal is fine and even hexagonal in
shape. Mean while the orientation of them is consistent.

Key words:
abrasion; hard phase

transverse magnetic field; hardfacing; grinding

Mechanical properties of ring nugget in sheet to-tube joining
HIANG Caiping, ZHANG Yansong, LAI Xinmin, CHEN Guanlong

(School of Mechanical Engineering, Shanghai Jiao tong University,
Shanghai 200030, China) . p49— 53

Abstract  Strength of resistance spot weld is detemined by
the physical attributes of weldment including material and geometic
issues. The strength of the ring nugget in sheetto-tube single-sided
spot welding is different from that of the button nugget in traditional
sheet-to-sheet spot welding. And the relationships between strength
and atiributes of ring nugget are unknown. Meanwhile, the large
number of variables and experimental uncertainty aloo make it diffi-
cult to establish this relationships. A numerical simulation experi-
ment was conducted using the concept of design of experments
(DOE) and the method of finite element based on the tensile-shear
tests. The mechanical properties during tensile-shear process was an-
alyzed and quantitative relationships were established to litk a
weld s tensile-shear force and its geometrical atiributes, which sup-
plied the proof for the migget quality estimation.

Key words:

tion; ring nugget; mechanical properties

single-sided spot welding; numerical simula-

Extraction of welding pool shape using linear approximation
WANG Jifeng, WANG Wenyi, CHEN Shanben (Institute. of
Welding Technology, Shanghai
200030 China). p54— 56
Abstract
quality. Three-dimensional shape of the welding pool contain much

Shanghai Jisotong University,

The welding bead shape is crucial for welding

information about quality. Thus shape from shading technique was



