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Fig.1 Sehematic diagram of electrochemical
reaction in DCEP and DCEN



10 73

¥ oK

#26 %

FEA% . (0*7) -2e—[01, (1)
FAMZ:[0] +2e—(0°7), (2)
ZRFRL R INE - 2B R ARB ML %/NEE,

R VIR T, 4 K IR 4 RAE7E B 2
FIFLAL SRR T B I B 0L F TR TR 2L K
B, AR I BT IR 22 S R T,y T
T T R LG22 P I, AR Tt
T ST S A A Y B ) B e A2 R

B ERAHTAT L ZE E VAT s 5
X4 R AT IR G  BAL AR FSh , i 17 7E
— R AL . A S AL R
R4 RALE AT — .,

2 RBF*E

R RIS T X A TR o B TR AN & R LT R
2AVE R, R3Sk ARG T B E Ok
PR e R s SR B R EH  T i2k, Koy
FrEm P i BE M R iE N . BRERE N, 1
BRI ELR 1 B4 H N R 98 E (BL) B YRR A
B BR IR IR S, 7E R P8 224 mm x
119 mm x 12 mm A543 5T R — Bk i, Tk
IR FE N HEE . JRHEMC& HOBA, ¢2 mm
142 RS HIK R - #EAT R EUR R R S
UMM =360 A £5 A H/E U=38V 0.5V 4}
BB v=1.32 m/min,

F1 RBREFERERTNS (FESE, %)
Table 1 Chemical compositions of agglomerated

fluxes made in laboratory

@me Mg0 Ca0 Si0,  GREE/BI(IIW)
LI 10 45 45 1.2
12 20 40 40 L5
15} 30 35 35 1.9
L4 40 30 30 2.3
LS 50 25 25 3.0

¥E:BI = [ CaF, + Ca0 + MgO + 0.5 (FeO + Mn0) /[ Si0, + 0.5
(AL 0, +Mn0) ]

& ERTEE, AR AR LSRR AR
HAFEE R TR M ORI IR (LB 2) o T4
Y BRI AE R LR LR, B
{1 A U DA 8] SRR 220 DR 4 R ot 9 S I 1] P
KR4 Blandar S A B WL AL, 7208 7 4 K33 R I A7 72
AL LA PO PE A, M L R, T S

SR (] S A B B, TR T e (b M R R
1k AT R T 7 2 RO A 5 R A ka4
Flo ZJG50 BIHE AR 22 R i A S5 4m AR T TR
T RAEATE THItHENE ARG TERE
LECO H AN LE AR & 048 HE NN
TR BT A 4 A S R R AR IS 7E JXA - 840A
EEEi 2k U =N

B2 MRsmERAE
Fig.2 Photographs of rapid cooled droplet
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Fig.3 SEM photographs of inside rapid cooled droplet
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Fig.4 Oxygen content curves in growing drople
with basicity index in DCEN and DCEP
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Fig.5 Oxygen content curves in traveling droplet
with basicity index in DCEN and DCEP
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Fig.6 Nitrogen content curve of traveling droplet with
basicity index in DCEN and DCEP
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Numerical simulation of deep penetration in electron beam welding
of Ti; Al intermetallic compound WU Hui-giang, FENG Ji-cai,
HE Jing-shan, ZHANG Bing-gang( National Key Laboratory of Advanced
Welding Production Technology, Harbin Institute of Technology, Harbin
150001, China).pl -4

Abstract;  Three-dimensional quasi-steady temperature field nu-
merical simulation of deep penetration in electron beam welding of Ti; Al
intermetallic compound was conducted on condition of moving heat soure
using modified double ellipsoidal mathematical model on basis of finite el-
ement method. In the model, the relationship between deep penetration
and electron beam process parameter, material thermal physical properties
and the convection and radiation effect, the latent heat of phase transfor-
mation, the temperature dependence of thermal physical properties and
the convection heat transfer in the welding pool were considered. The
simulation results showed a good agreement with the experimental results
to confirm adaptability of the new model.

Key words;

Tiz Al; electron beam welding; finite element; nu-

merical sinmlation

Numerical analysis of heat transfer behavior of atomized droplets
during high velocity arc spraying: II Influence of process parame-
ZHU Zixin!* 2, LIU
Yan!, XU Bin-shi!, Ma Shi-ning' ( 1. National Key Laboratory of Re-

ters on heat transfer behavior of droplets

manufacture, The Academy of Armored Forces Engineering, Beijing
100072 ; 2. Metrology Center of Aviation Equipments, Beijing 100070,
China). p5 -8,12

Abstract: The influences of several important process parameters
on the heat transfer behavior of the atomized droplets were numerically
simulated and analyzed. The results show that the process parameters
such as atomizing gas pressure, spraying current and spraying distance
have great influences on the heat transfer behavior of the droplet. The
droplet size considerably affects the heat transfer behavior of the atomized
droplet. To a certain spraying distance, decreasing droplet size will in-
crease the convective heat transfer coefficient, temperature and cooling
rate, and decrease the solid fraction. Increasing atomizing gas pressure
and spraying current will increase the droplet temperature and decrease
the solid fraction to a certain spraying distance, and also extend the solid-
ification process to a larger spray distance. The droplet cooling rate are
much sensitive to the droplet size and spraying distance, but insensitive to
the atomizing gas pressure and spraying current. The initial cooling rates
of different size droplets range from 10° K/s 1o 10" K/s, thus producing
the coating microstructure with the features of rapid solidification.

Key words: high velocity arc spraying; atomized droplet; heat

transfer behavior; process parameter; numerical simulation

Effect of basicity index on electrochemically induced oxygen content

at droplet reaction stage in direct current submerged arc welding
LI Xiao-quan'?, DU Ze-yu', LI Yun-tao', LIU Peng-fei*, WANG

Guang-yao® ( 1. Tianjin University, Tianjin 300072, China; 2. Jiangsu U-
niversity of Science and Technology , Zhengjiang 212003, Jiangsu, Chi-
na).p9 -12

Abstract; Agglomerated fluxes with different basicity index were
used in high-speed welding so as to attain rapid cooled droplet metal un-
der two polarity conditions. The oxygen content of droplet metal was
measured using oxygen-nitrogen instrument in order to analyze indirectly
metallurgy electrochemical reaction occurred at interface between molten
slag and liquid metal in cathode and anode of welding arc. The result
showed that it is in the period of droplet growth at the tip of welding wire
that an electrochemically gained oxygen was produced in the case of direct
current negative polarity whereas an electrochemically lost oxygen in posi-
tive polarity. The slag basicity index has great influence upon metallurgy
electrochemical reaction. With slag basicity index increasing, the effect
of electrochemically induced oxygen which is contrary to thermochemical
reaction become more evident for reacting dynamics dependeding on its
ion characteristic and therefore it is necessary to be considered as an met-
allurgy factor.

Key words:  basicity index; electrochemical reaction; submerged

arc welding

Microstructure of particle reinforced Ni-base alloy composite coating
by laser cladding LIU Shuo, ZHANG Wei-ping( Department of Ma-
terials Engineering, Dalian University of Technology , Dalian 116023, Chi-
na).pl3 -16

Abstract: In-situ synthesis of TiB, ceramic particle reinforced Ni-
base alloy composite coali\ng has been conducted on 45 steel surface by
CO, flow transverse laser. X-ray diffraction analysis shows y-( Ni, Fe)

solid-solution and ceramic phase mainly of TiB, in the coating. Scanning

electron microscope, energy dispersive spectroscopy and electron probe
microanalysis show that the dendrites dispersed homogeneously in the
coating are very thin. The microstructure and composition in the dendrites
are evidently different from that in the intergranular. The microstructure
in the heat-affected zone is mainly composed of blended martensite. The
microhardness of the coating increases substantially compared to that of
the matrix.

Key words .

laser cladding; particle reinforced; coating; micro-

structure

Formation mechanism of electron beam melt-brazed joint of chromi-
um-bronze and duplex phase stainless steel ZHANG Bing-gang’ ,
FENG Ji-cai', WU lin', LI Hong-wei' , YANG Wei-peng? , ZHU Chun-
ling® (1. National Key Laboratory of Advanced Welding Production Tech-
nology, Harbin Institute of Technology, Harbin 150001, China;2. Xi’ an



