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Table 1 Chemical compositions of TA7

Al Sn Fe C N H 0 Ti

4.0~6.0 2.0~3.0 0.5 =0.008 =0.05 =0.015 =0.20 £
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Table 3 EDS data of phases of S, and S, in cladding
layers
TREEB(RTFHE. )
FH
Ti Si C
48.45 — 51.55 TiC
— 47.42 52.58 SiC
45.72 28.70 25.58 TisSi,
42.38 32.32 25.30 Ti,SiC, + TiSi,

T4 1770 CHEMM gipps B HERMEX
Table 4 Change of Gibbs energy of reactions at 1 770 C

o o CERHEER
B AGs Ggomol )

(1) sicasi+c ~41.4

(2} T+CcoTiC -76.4

(3} T +28i-Tisi, 159.0

(4)  3Si +5Ti—Tis Sis 111.0

(s)  8Ti+3SiC—3TiC + Tis Si; - 680.0

(6)  3Ti+2SiCTiSi, +2TiC ~370.0

(7). T+ SicoTIC + S0 ~118.0

() 10Ti +4SiC—Ti Si, +2TiC + Ti,SiC, 110.0

(9)  6Ti +3SiC + C>Ti,SiC, + TiSi, + 2TiC ~1250.0
(10} 5Ti + TiSi, +4C—2Ti;SiC, 38.0

®5 TiSi-C =LARG 1 770 CHHENADFEE
Table 5 Themodynamics data of phases in Ti-5i-C sys—
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toughness is closely related to the distribution’ pattern and di-
mension. M-A constituents in the refined zone of welded layers
decompose at second peak temperature of 680 Cr large particle
M-A constituents at prior austenite grain boundaries and bulk
grain M-A constituents in prior austenite grains are found in the
incomplete phase change zone of welded layers at second peak
temperature of 820 Cr and M-A constituents distribute uniformity
at 1 050 “C with the disappear of prior austenite grain boundaries.

Key words® weld tnughnf:ss: M-A constituent” refractory

steel” incomplete phase transition zone

Chemical reaction of ceramic coatings of Ti-Si-C system on
Ti-5Al-2. 55n substrate prepared by tungsten inert-gas arc
cladding  YAN Wenging'*r GUI Chibin®s DAI Le’ ‘1. Key
Laboratory for Ferrous Metallurgy and Resources Utilization of
Ministry of Education Wuhan University of Science and Tech-
nology’ Wuhan 430081 China® 2. School of Mechanical and
Automotive Engineering’ South China University of Technology’
Guangzhou 510641 China’ 3. Military Representative Office of
Navy* Henan Diesel Engine Group Limited Company 407 Facto—
ry’ Luovang 471039 l:hina:J . pp 77 -80

Abstract* The surface ceramic coatings were prepared on
Ti-5Al2. 55n substrate by tungsten inert-gas arc depositon
process. The microstructures and phases were analyzed using the
method of SEM and XRD for the cladding coatings of Ti-5iC and
Ti-=iC-C systems. Moreover’ the changes of Gibbs energy for
possible reactions in systems were calculated using thermodynam-
ic analysis. The results shows that the main microstructure are
composed with dendritic TiC and needleshaped or chrysanthe-
mum Tis Si; in the cladding coating of Ti-SiC system’ the reaction
mechanism is 8Ti + 351C—3TiC + Ti; 5;. However® in Ti-5iC-C
system’ there are TiSi, and Ti,SiC, hybrid microstructure ob-—
served besides TiC. 6Ti + 35C + C—Ti,51C, + Tisi, + 2TiC is
the main reaction mechanism. In addition’ the addition of graph—
ite in Ti-5iC system favors to the generation of selfdubricating
Ti,SiC, phases’ while the brittle TisSi, phases are avoided.

Key words * '

coating” reaction mechanism’ themodynamic analysis

tungsten inert-gas arc cladding’ ceramic

Research on scanning path based on metal powder electron
beam rapid prototyping CHEN Yunxia'*” WANG Xiao—
jing’* CHEN Shanben®s YAO Shun® [1_ School of Mechanical
and Electrical Engineering’ Hohai
213022+ China’ 2. School of Electronic Information and Electri-
cal Engineering’ Shanghai Jiaotong University’ Shanghai
200240+ China’ 3. School of Materials Science and Engineerin’
Jiangsu University of Science and Technology’
2120037 China’. pp 81 -84

Abstract -
tion on forming parts caused by scanning paths of filling line of e~

Changzhou

University’

Zhenjiang
Aimed at the influence of temperature distribu—

lectron beam rapid prototyping technology’ finite element model
of simultaneous scanning and orderly scanning were established
and corresponding experiments were done. The simulation results
show that comparing with simultaneous scanning’ the forming
part quality formed by orderly scanning is better and it can be
improved with the offsetting distance shorted. Although with a
smaller electron beam current in ordedy scanning forming
process’ the metal powder can also achieved a higher melting

temperature and high temperature region” and the forming area is

consistent with its scanning area. The equal energy density of
each point on the scanning area is help to get relatively smooth
forming swtace and to easy spread next powder.

Key words*

electron beam rapid pmml}rping: scanning

path: energy dﬂﬂﬁil}’: numerical simulation

Microstructure of single track fiber laser cladding with wire
fEEdin% by side LI Kaibin® LI Dong® LIU Dongyu® YU Zh-
ishui ‘School of Material Engineering’ Shang)hai University of
Engineering Science’ Shanghai 2016207 China’ . pp 85 - 88
Abstract® Laser cladding was performed on the surface of
stainless steel with wire feeding by side. To obtain an optimal
combination of process parameters’ nrthﬂ(gnnal test was used to
determine the influences of laser power P} * scanning velocity
() )
aspect ratio and dilution rate of cladding track. The results show
that the stable and smooth cladding track can be obtained when

and wire feeding speed {-uw on the cross—section geometry”

the combination of process parameters are P=2 000 Wr ¢, =4
mm/s* and v, =20 mm/s. Grain morphology of the cladding
track from the binding to the surface are planar erystal® cellular
erystal” columnar dendntes” equiaxed dendrite’ steering den-
drites. The microstructure of laser cladding track is composed of
v austenite and residual & ferrite’ and the § ferrite distributed in
the austenite grain boundaries or between dendrites with the ver—

micular’ skeletal and lathy morphologies. The average micro-

hardness of the cladding track is about 195 MPa near to the one
of substrate (E{I'T Ml:':j * which is evenly distributed’” but the
microhardness of heat affected zone (ITE MPa] is lower than the
one of substrate,

Key words* laser {:l::u']ding: wire feeding by side” micro-

stmeture * micmoharndness

Numerical simulation and test verification of welding tem-
perature field of 12Cr1 MoV heat-resistant steel pipe CHI
Luxin* SUN Zhaofan* WU Guangfeng {Cﬂuf‘.gﬂ of Materials Sei-
ence and Engineering’” Chongging University of Technology’
Chongging 4000507 China’ . pp 89 —92

Abstract* To obtain reasonable welding heat input and
accurately predict heat affected zone width of 12Crl MoV heat-re-
sistant steel pipe for controlling boeiler welding quality’ the ther-
mal cireling curves of typical position on steel pipe was obtained
by numerical simulation with ANSYS software based on different
welding process parameters. Compared the simulation results and
the expenimental results’ it was found that the values caleulated
of thermal cireling curves were close to the ones measured by in-
frared thermometer. Moverover’ the simulation width of welding
heat-affected zone was basically the same as the measured value.
Welded joint microstructure is mainly acicular ferriter and heat
affected zone microstructure is mainly proeutectoid ferrite and
quasi-eutectoid sorbite’ while overheated zone have a small a-
mount of ferrite and granular bainite.

Key words* 12Cr1 MoV steel” numerical simulation’

temperature field” microstructure

Determination of shape parameters of double ellipsoid heat
source model in numerical simulation based on SYSWELD
software LI Ruiying' * ZHAO Ming’r WU Chunmei' l:l.
Department of Physics and Electricity Information Engineering’
Daging Normal University’ Daging 1637127 China® 2. College



