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Fig. 1 Mesh of laser beam welding model of aluminum
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Table 1 Aluminum alloy thermophysical parameters
[ A %5 VRORR 5 B 7 LA (B2 SIS A R Z AL
p./(kgem ) i/ (kgem ) e, /(Jokg"K™") E J(Wem™'eK ™) L,/(kJkg™") wl/(gem~tes™h
2720 2 400 1020 104. 881 387 0.017 2
MK 1 RB [ AR IR B WAHLR IR IRBEIR GiApIIFEYES
do /dT TS/K TI/K TO/K g/( m-s_z)
-0.35x1073 904 1014 300 9.81

J1) 7% JE G Marangoni J 45 H T M #OG AR 6 b
R B M.

P 2a A PAE T BB o0 A oy ST
TR SRR AR L K A A Y it B 4L
i 2 373 73 A1 S A IR A T i il B A6 P R T
WP AR 18] 2b )& T 11 Marangoni F1 R iR

FEG oA, M AL IR T TRLE 3 it i R A
JL, et 3 0 TR I JREEILR L BT IOIR 7. BBl
AR PO I P s . PRI B 0 A S B A 4
o T AR AR AR AT

P 3a Sy 2 I T 1) 4 R0 B0 23 A i 2k, A
P 3 Rl DU HY B 3 B IR A S 5B JEE T e R T
RS IRET7 IR AR L. e i BT, TAF

%41;88 MIIEAE TR E 2k 2 300 K 1% F& T £ Marangoni 7]
& | 1780 VeI, TAFRYIE(E IR 2298 2 100 K. ML 3b
= 135 AT BATG Hh T B KR I 53 Vs R = T 1)
230 X 455K 3b 5K 3¢ A1, 7% & Marangoni JJ{E
U — P (R AR I 2 30 22 . 4 5 A P A0
Y-Z( P — oz e mpb i R, H R & Marangoni J7 4R T
T J by 3R T IR L[] )4 S 3 ) L S L ) B iR A
Sy
§ [ 4 A7 Marangoni 1 7F FI T J 1t 37 3 8 2 i
b M. oy B E T LS R i O A
wy PRI PR [ 22 TAT, 5 ml 4 FR g i rh oG Ak
o vz T A I 2, A S 30t O A T AR T T R
(b) B MarangoniZy . 532 1 B BE B B ININ  ESh T B U i
2 BEGAGE THR G A R K 06 B R SR , 4 3t 320 2% B i 1)
Fig.2 Distribution of temperature field BB, FOARIAT IR ) B TRk O i BE 8
2500 — A fERAER 2200 —— e 2500 — GfERAER
—% fﬁMarangoni Wil —— %ﬁMamngoni Wi === %fEMamngom il
2000 2000 [ I
2000
& 1500 1500 ¥
= S i 1500F
m 1000¢ % 1000 [ |
500 | 500 | 1000
ol v ey ob— L 500 L : ; \ .
202 4 6 8101214 16 18 ~10-8-6 420 2 4 6 8 10 00 05 10 15 20

B dmm
(a) BBRR1. ¥R H

B y/mm
(b) B&fR2: P ERWEEEIFET M

i E Z/mm
(c) 423 ¥EIRERIRRE T 1)

3 PAEINEZE
Fig. 3 Thermal cycle curve

AR TSR /)N S SO Rl T MR It H o i o ot
Pu A i sh.

BEXPHEAR AR5 BT OGRS L
AR RSO TSR, LS A USRS i



34 B g ¥ W) 34 %
= m i JREETESN. 7% F& Marangoni X i /F F 15 2 O 45
£ égg , TR SE TUAAT IR T B0 S PR e e 3k
w007 '

H o3

2 ol 5% 3 Hk:
s oz x~y =
20T e S

s y—z x—z

B4 RBtEEsmE
Fig. 4 Velocity profile of molten pool
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Corrosion behavior of high frequency resistance welding
joint of Q125 grade tube steel under CO,/H,S environment

WU Huibin', LIU Lifu', WANG Lidong”, TANG Di'( 1.
National Engineering Research Center of Advanced Rolling, Uni-
versity of Science and Technology Beijing, Beijing 100083, Chi—
na; 2. AVIC Beijing Aeronautical Manufacturing Technology Re—
search Institute, Beijing 100024, China) . pp 17 -21

Abstract:  The corrosion behavior of high frequency resist—
ance welding ( ERW) joint of Q125 grade tube steel was studied
by SEM, EBSD and electrochemical measurement under CO,/
H,S environment. The results showed that the corrosion prosperty
of joint was worse than that of the base metal and heat affected
zone, thus the grooving corrosion occurred in the ERW welding
joint under CO, /H,S environment. The proportion of large-angle
grain boundary in welding zone was more than that of base metal
and heat affected zone, which played an important role in the
highest corrosion rate of welding zone. Electrochemical analysis
results demonstrated that welding zone was easy to corrode be—
cause of its smallest polarization resistance in electrode reaction,
while the polarization resistance of base metal was the biggest.
All of these were consistent with the result of corrosion test and
analysis of polarization curve.

Key words:  welding joint; grooving corrosion; CO,/H,S

corrosion; large-angle grain boundary

Effect of nano-CeQO, on structure and properties of high ve—
locity flame spraying coating GUO Hongjian', LIANG
Bunii', JIA Junhong®, ZHANG Zhenyu'( 1.
chanical Engineering, Lanzhou Institute of Technology, Lanzhou
730050, China; 2. State Key Laboratory of Solid Faubrication,
Lanzhou Institute of Chemical Physics, Chinese Academy of Sci—
ences, Lanzhou 730000, China) . pp 22 -26

Abstract:
added into NiCrFe/WC for spray. The coating was produced on

Department of Me—

Different amount of nano-CeO, powder was

Q235 substrate by CP3000 high velocity flame spraying equip—
ment. The microstructure and surface morphology of the coating
were analyzed by optical microscopy and scanning electron mi-
croscopy. The phase composition of the coating was determined
by X-ray diffraction. The wear properties of the coating were in—
vestigated by an M200-wear-tester. The adhesive strength of the
coating were investigated on an SHT4605 universal testing ma-—
chine. The micro-hardness of the coating was evaluated by HXD—
1000TM micro-hardness instrument. The results showed that
nano-CeO, powder could refine the microstructure of the coating
and improve the compactness of the coating, which also promoted
the chemical metallurgical reaction among components in the
process of solidification and crystallization of the coating. In the
process of formation of the coating, some new phases were
formed, such as NiCrFe.y( Fe, Ni) solid solution and CeNi,.

These new phases improved the mechanical properties of the
coating through solid solution strengthening. The micro-hard—
ness, adhesive strength and wear resistance of the coating were
greatly improved. The optimal addition of nano-CeO, powder was

1% .

Key words: nano-CeO, powder; high velocity flame spra—

ying; coating; microstructure; mechanical property

Microstructure and mechanical properties of welding joints
of X100 line pipe by double-wire submerged arc welding
LI Jihong, YANG Liang, CHEN Feichou, ZHNANG Min
( College of Material Science and Engineering, Xi‘an University
of Technology, Xian 710048, China) . pp 27 —30
Abstract:

of X100 pipeline steel were investigated by optical electron mi—

The microstructure and mechanical properties

croscope, scanning electron microscope and material testing ma—
chine. The results indicate that the microstructure of X100 line
pipe is mainly composed of acicular ferrite and granular bainite
in weld zones. The polygon ferrite exists in HAZ and the grains
are coarser, which lead to softening and embrittlement. The fu-
sion line is clear between outer weld and inner weld. The tensile
strength and elongation rate of the welded joint are up to the 805
MPa and 10.7% , respectively. The impact energy is more than
110 J, and the average percent of shear fracture gets to 85% at
—10 °C, which is ductile fracture. The results of hardness test
show that the hardness of the HAZ of outer weld is higher than
that of inner weld.

Key words: X100 line pipe; double-wire submerged arc

welding; microstructure; mechanical properties

Molten flow simulation of laser deep penetration welding of
aluminum alloys ZHAN Xiaohong'?, MI Gaoyang', TAO
Wang’, CHEN Jie’, WEI Yanhong™?, CHEN Yanbin®( 1. Col-
lege of Material Science and Technology, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China; 2 .
Shanghai Aircraft Manufacturing Co. , Ltd, Shanghai 200436,
China; 3. State Key Laboratory of Advanced Welding and Join—
ing, Harbin Institute of Technology, Harbin 150001, China) .
pp 31 -34
Abstract:

ser deep penetration welding process was carried out which uti—

A study on fluid flow in the molten pool of la—

lized the finite volume method. A three dimensional fluid flow
model was established and the effect of the laser beam was repre—
sented by the Gaussian rotating body heat source. The tempera—
ture field, fluid flow and weld shape were calculated considering
the Marangoni effect. The temperature field contours, the weld—
ing thermal cycle curve of molten pool and the velocity field of
molten pool were analyzed based on the calculated results. Final-
ly, the laser welding experiment was carried out with the same
weld parameters. The actual weld shape was observed. The sim—
ulation results and experiment results were comprehensively ana—
lyzed. The accuracy of the numerical simulation results was veri—
fied. The calculated geometries of the molten pool and welds
were more similar to that of the experimental results when the
Marangoni convection was considered.

Key words:  aluminum; laser beam welding; welding

pool; temperature field; fluid flow

Refill friction spot welding process for aluminium-ithium al-
loy FENG Xiaosong', ZHANG Chengcong', GUO Lijie®,
MIAO Yugang’( 1. Shanghai Aerospace Equipments Manufactur—
er, Shanghai 200245, China; 2. College of Shipbuilding Engi—



