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Table 1 Chemical composition of welding center
C Mn Si Cr S P Ni
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Table 2 Chemical composition of 400 MPa ultra-fine
grained steel
, 400 MPa
C Mn Si P S Al Cu Cr Mo Ni
0.12 0.36 0.09 0.013 0.013 0.025 0.01 0.02 0.0l 0.03
, 400 MPa
, 3 400 MPa
Table 3 Mechanical properties of 400 MPa ultra-fine
grained steel
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Table 4 Welding parameter
I/A v/ (mmemin~ D
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Table 6 Formulation of electrode covering
JSM —5500LV MM —6 Mo G o B e
NO. 1 6 2 — — —
h ’ NO. 2 2 6 — — —
4%HNO3 . NO. 3 2 1 015 0. 85
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, 100 g, 15s.
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K=0.4, HOBA
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D/d<2.1.
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Table 5 Contents of medical bery mineral material
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Table 7 Test result of strength test 4 éél: ‘L’%
R4/ MPa R,/ MPa R4/MPa  R,/MPa 2D
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) HO8A )
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Table 8 Test result of impact test ’ °
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Simulation and experimental investigations of laser cladding
temperature field on 6061 Al alloy ZHANG Songl, ZHANG
Chunhua'?, ZHANG Ning', YU Lili', 1IU Changsheng> Man H
C*(1. School of Material Science & Engineening, Sheny ang Univer-
sity of Technology, Shenyang 110023, China; 2. School of Materal
& Metallurgy, Noitheastern University, Shenyang 110004 Ching;
3. Department of Industial & Systems Engineering, The Hongkong
Polytechnic Univesity, Hongkong China).pl— 4

Abstract:
computational model was established for analysis of 3D laser cladding

According to the characters of laser dadding, a

temperature field caused by moving gauss distribution heat source
and laser cladding temperature field of 6061 Al alloy was simulated
dynamically by finite element method with software ANSYS. The re-
sults show that the isothemms of temperature field simulation look like
ellipse and are dense at the head of the moving heat source. And the
temperature gradient is high at the head of the moving heat source.
But at the end of the moving heat source the isothems are sparse and
the temperature gradient is low. With continuous wave Nd: YAG
laser, SiC ceramic powder was cladded on the 6061 Al alloy surface
and the SiC reinforced metal matrix composites (MMC) modified
layer was abtained. Al SiC and Al4C3 and a little AL4SiC4were im
cluded in this layer. It was shown that the smulation resulis of tem-
perature field are in accordance with the experimental results. It of-
fers the reliance for the optimization of the laser parameters on metal
malrix composites.

Key words:  laser cladding; metal matrix composite; temr
peraure field; finite element method

Through thickness diversity of properties in friction stir welded
2219— T87 thick aluminum alloy plate ZHOU Pengzhan®?
LI Donghui', HE Digiu, DENG Hang' (1. Schod of Mechanical
and Electrical Engineering, Ceniral South Univemsity, Changsha
410083, China; 2. Zhuzhou Times New Matenals Technology Co.
Ltd., Zhuzhou 412007, Hunan China). p5— 8

Abstract:  Friction stir welding of 2219— T87 high-strength
aluminum alloy plate in 35 mm thickness was completed with a single
pass. The results demonstrate that the tensile strength of weld reach-
es 274 MPa, and the fracture happens in the WNZ(welding nugget
zone). Because the welding speed was slow for welding thick plate,
and the temperature of the upper WNZ was higher, the micmsiruc-
ture became coarse under the pumping action of screwed stirrer.
While the temperature of the bottom WNZ was lower; the micwstruc-
ture became compact under the crushing action of screwed stirrer.
The microhardness of upper WNZ had a decrease zone, while that of
bottom changed slowly. When the welding thickness was too large
the microstructure of upper WNZ will become coase for pumping of
screwed stiwer, and it can cause microhardness decrease. It was the
reason wly the tensile propeity not high and the fracture was located
in the WNZ.

Key words:  friction stir welding of thick plate; 2219— T87

auminum alloy; though-thickness

Diffusion bonding of Mg/ Al alloy with Zn intedayer metal
ZHAO Limin LU Liming, XU Rongzheng, ZHANG Zhaodong
(State Key Laboratory of Materials Modification by Taser, Ion and
Electron Beams Dalian University of Technologys Dalian 116024,
Liaoning China). p9— 12

Abstract
cal properties of the Mg/ Al alloy joint by diffusion bonding with a Zn

The chamcteristics of microstructure and mechani-

interlayer were studied by means of metalloscopy, X-ray diffraction
electron probe micwanalysis and mechanical property test. Investiga-
tions showed that the Mg/ Al alloy joint by diffusion bonding with Zn
interlayer consists of a multilayer sandwich structure; including the
transition zone of ZirAl the resdual Zn interlayer, as well as the
transition zone of ZmrMg. The transition zone of ZnAl is composed
mainly of a solid solution structure while the Zn-Mg transition zone
has a relative laiger dimension after a rapid eutectic reaction. The
addition of zinc intedayer inhibits the inter-diffusion of Mg and Al al-
loy efficiently. The ZirMg transition zone constitutes the main pait of
the joint and consists of Mg and the new phases formed are MgyZny;
and MgZn, intemetallic compound. According to the phase constitu-
tion analyses executed on each side of the fracture face, it was de-
duced that the fracture of Mg/ Al alloy joint located awund the inter-
face of Zn-Mg transition zone. The average shear strength of Mg/ Al
alloy joints diffusion bonded with Zn interlayer reaches 70 MPa and
exceeds that of the joints bonded without Zn intedayer enomously.
Key words:
layer diffusion bonding; joint strength

magnesun alloy; auminum alloy; zinc inter-

Special purpose electrode for 400 MPa grade ultrafine grained
steel 7ZHAO Horgyun, XU Chunhua, YANG Xianqun, WU
Jiangian (School of Materials Science and Engineering, Haibin Insti-
tute of Technology at Weihai, Weihai 264209, Shandong, China).
pl3— 16
Abstract
a technical difficulty of ultrafine grained steel welding, and it needs

The strengthening and toughening of weld metal is

to develop a kind of welding material matching the base metal in or-
der to realize the strengthening and toughening of welded joint and
avoid the cold crack. The ideal strength and toughness can be ob-
tained by alloying mathod and contoling weld structure to obtain the
acicular ferrites. Through experiments and unifying the microstruc-
ture and mechanical properties characteristics of 400 MPa grade ul-
trafine grained steel a specialpurpose electiode of 400 MPa grade
ultrafine grained steel was develeped. The examination results show
that the micrestructures of weld metal by this electrode are tiny aci-
cular ferntes, and the yield strength and teusile sirength of the weld-
ed joint are 435 MPa and 612 MPa, respectively. The impact ab-
sorbing energy is 148 J. lis microstructures and mechanical proper-
ties match the 400 MPa grade ultrafine grained steel well and

achieve the anticipated goal.
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Key words:
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400 MPa grade ultrafine gaind steel; alloying;

Mechanical properties and microstructure features of linear
friction welded TC4 titanium alloy joint MA Tiejun, YANG
Sigian, ZHANG Yong, II Wenya (College of Material Science and
Emngineering Northwestern Polytechnical University, X7 an 710072,
China). p17— 20

Abstract:  The linear friction welding (IFW) experiment of
TC4 titanium alloy was camried out with homemade 1FW machine
(XMH— 160). Joints with 100% joining mte were obtained under
the optimum parameters based on the experiments. All the tensile
test specmens fractured in the base metal of TC4 at a place far form
the weld which indicated that the mechanical properties of the weld
are higher than those of the base metal. The micwstructure of the
jointwas observed and it showed that the thickness of the weld is
about 60 *m at the central zone and arund 110 #m at the maiginal
zone, and the metal streamline are distributed symmetically on both
sides of weld. The weld consists of the superfine @+ B strucure,
and the zone dose to the weld consists of @ and 8 phases deformed
in different degree, but they did not grow up obviously. The micro-
hardness of the weld is higher than that of the base metal markedly.
It is the micwstructure features of the weld that contribute to the
higher tensile properties and microhardness than those of the base
metal.

Key words:  TC4 titanium alloy; linear friction welding; me-

chanical properties; microstructure; microhardness

Effects of activating fluxes on DCSP A-TIG weld penetration of
HUANG Yong, FAN Ding, LIN Tao, SHAO
Feng (State Key Laboratory of Gansu Advanced Non-ferrous Metal
Materials, Lanzhou Univesity of Technology, Lanzhou 730050, Chi-
na).p2l—24

Abstract:  DCSP (direct cument straight polanty) A-TIG

(activaling-tungsten inert gas) welding experiments of magnesium al

magnesium alloy

loy were carmied out to study the effects of suface activating fluxes on
weld penetration. Elements including Te, Ti and Si; and oxides i
cluding SiO» TiO2 and V205 and halides including MnCly  CdCl,
and 7ZnF; were used as activating fluxes respectively. It is found
the weld penetration and width of Te powder reach 2. 5 times and 1.
4 times of those of conventional TIG welding, respectively. Ti and Si
have small effects. Both V205 and SiO, increase weld penetration
and width. Especially for SiO» the weld penetration and width reach
2.0 and 1.6 times of those of conventional TIG welding. TiO, has
small effect. All Znl, CdCl, and MnCl, increase weld penetration
and width obviously. The effect of ZnF, is the most dramatic. The
weld penetration and width reach 4.0 and 1. 6 times of those of com
ventional TIG welding. It is believed that, the mechanism of activat
ing fluxes improving weld penetration of DCSP A-TIG welding of
magnesium alloy is relative to heat input increase because of activat
ing fluxes constricting arc.

Key words:  magnesum alloy; direct current straight polarty
activating-tungsten inert gas welding; activaiing flux; weld penetration

Influence of transitive materials on ALOs; gradient ceramic coat-

ings prepared by plasma spraying LEI Ali, LI Gachong
FENG Lajun, XU Dapeng (School of Materials Science and Engi-
neering, Xi’ an University of Technology, Xi an 710048 China).
p25— 28
Abstract:
have low adhesion strength and high powsity, two kinds of AlO3

According to the fact that ALO3 ceramic coatings

gradient ceramic coatings using NiAl intemetallic compound and Cu
powders as transitive materals respectively were prepared by plasna
spraying and the micostructure of gradient coatings was observed
and the adheson strength and porosity of the coatings were tested and
analyzed. The results indicate that the gradient coatings show that
the characteristic of structure is not uniform macmwscopically but con-
secutive microscopically. NiAl intemetallic compound and Cu are
ided transitive materials between metal matix and AlO3 coatings
which can improve the adhesion strength of the coatings eficiently.
The adheson strength of Cu-AlL,O; gradient coatings is higher than
that of NiAI-ALO3 gradient coatings. The porosity of gradient coat-
ings is lower than that of double layer coatings. The pomwsity of Cu-
ALO3 gradient coatings decreases as the ALO3 content increases
and it is lower than that of NiAI-FALO3 gradient coatings.

Key words:

ramic coatings

plasma spraying; gradient coatings ALOs; ce-

Influences of firing parameters on properties and micros tructure
of NiCr alloy and porcelain interface LU Jie', QIU Xiaom-
ing', ZHU Songz, SUN Dagian'(1. College of Materials Science and
Changchun 130022,  China; 2.
Tomatological Hospital, Jilin University, Changchun 130041, Chi-
na). p29—32
Abstract
time on the mechanical properties and microstuciure of the meatal-

Engineering, Jilin Univesity,

The influence of atering firing temperature and

parcelain inteface were studied. The experimental results showed that
the reaction in the metalporcelain interface was very complicated
and the phases of metal-porcelain interface were mainly SnOo
SnCn. 140  AINiz KABiO¢ composite oxides etc. The kinds
quantities and distributions of the interface reaction products were af-
fected by vaviations of finng technological pamameters changing,
which finally determined bonding strength of metal-porcelain inter-
face. In certain range, the interfical reaction layers widened and the
mutant metak porcelain interface changed into compound type as fir-
ing temperature increaseing and firing time prolonging, which played
an important role in increasing metal-porcelain interface bonding
strength. The bonding strength was 42. 7 MPa with firing temp erature
of 960 ‘C and firing time of 2.5 min.

Key words:;

ical properties; microstucture

Ni-Cr alloy; metal-porcelain interface; mechan-

Reactive synthesis TiN reinforced matrix composite coating by
dectric spark deposition HAO Jianjun"% HUANG Jihua',
ZHAO Jianguo> CHEN Zhigiang® (1. School of Materials Science
and Engineering University of Science and Technology of Beijing
Beijing 100083, China; 2. College of Electromechanical Engineer-
ing, Agriculture University of Hebei Baoding 071001, Hebei Chi-
na). p33—36

Abstract  TiN metal matrix composite coating was deposited



