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MnO, MgO, Al2Os. 3 X80 ( , %)
) , CaF, Table 3 Chemical compostion of X80 pipeline steel
s CaF2 —MgO— ALO3—MnO C S Mn Nb V Cu N Mo S P
Lg(34) , . 006 024 1.57 0.04 0.01 0.045 0.14 0.29 0.005 0.033
3> B ,
’ ’ 32
B>03 Mg, B ,
° 4, 5,
2 EF R BRI T 4 ( %)

Table 4 Chemical composttion of deposited metals using
experiment fluxes

’ C Mn Si Mo Ti B S P

CalF2, MgO, ALO3 CaO, MnO,
TiO2, B203, Re (Mg) Na20 ¢ K0), Z10>

1 0.06 1.04 0.24 0.023 0.020 0.001 0.008 0.013

2 0.06 1.68 0.22 0.020 0.018 0.001 0.012 0.018

3 0.07 1.95 0.27 0.025 0.017 0.001 0.011 0.017

b

Can*MgO*AhO,z*MnO*TiOz*B203 4 0.07 1.09 0.21 0.021 0.019 0.001 0.014 0.020

, 1.
5
1 ( . 9% Table 5 Mechanical propetties of deposited metals using
Table 1 Composition of flux experiment fluxes
Cal', MgO Al 05 MnO SiO, TiO, B,03
20~25 25~30 10~15 5~10 15~20 7~12 1~3 Aw/)
Ra/MPa R/MPa AL%)  Z(%) 0C —2C
3 iﬁ%\%% 1 5% 631 242 5547 128 110
2 557 681 242 547 186 162
3 57 662 216 676 127 103
31 4 548 611 207 &8 % 84 75
ZD5—1000 ° SJ0I—G 531 603 207 48U 167 149
, HO8C,
2, sJ101—GH3
: 4 A& RSN
X80 s 7.9 mm,
s ’ 4.1
3. : 520 ~ 530 HOSC ,
A, 30~32V, 26 m/h. 1. 1 .1 .2 .4
2 ( s Y0 ( ) ‘
Table 2 Composition of experimental fluxes . )
CaF, MgO0 ALO; MuO TiO, Si0, B0; Re(Mg) i « » C 1b). 1
1 203 258 120 — 51 2.6 1.7 0.2 3~7 4 , 4
2 200 240 13.1 &1 80 18.6 1.9 — 3~7 R
3 207 215 1.3 16.1 7.6 18.2 2.1 — 3~7 s
4 201 277 151 — 9.4 2.7 2.2 — 3~7 s >4

¢ 1d. 3
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Fig. 1 Optical microstructure of deposited metal using test fluxes
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pass welding with large cumrent (DS) was puts forward. The experi-
mental results show the tensle strength of the DS joint isupto 296 4
MPa, equivalent to 61. 2% of that of base metal and the impact
toughness of the DS joint improved simultaneously. The DS weld
zone is composed of @ phase and eutectic stucture grains. Hardness
of the weld is the lowest on the whole weldment, and the hardness of
the HAZ is higher because the 0 phase dissolve and separate out re-
new edly.

Key words: 2519 high strength aluminum alloy; tandem gas

metal arc welding; procedure

Numerical simulation on fracture mechanics parameters of
ZHANG Jiarrxun, II Jrhong(State
Key Labomatory for Mechanical Behavior of Materials X{ an Jiaotong
Univemsity, Xi an 710049, China). p19— 22

Abstract: The fracture mechanics parameters of welded joint

welded joint with damage

with damage were mmerically simulated with fully coupled strain and
damage elastic-plastic finite element method for center-cracked spec-
imens with welded joint. The results show that the rupture strain of
base metal has large effects on the fracture behavior of crack in weld
metal. If mechanical parameters of weld metal are kept constant the
plastic strain along the ligament and the J-integral increase with the
decrease of the wpture strain of base metal for any strength matching
ratio. With the decrease of strength matching ratio (viz. the increas
ing of the strength of base metal), the effect of the rupture strain of
base metal on the J-integral is weaken gradually.

Key words; damage; welded joint; fracture mechanics parame-

ters; finite element method

Discussion on determination of J-integral and comparison of dif-
DENG Cai-yan, ZHANG Yu feng, HUO
Lixing(School of Matenials Science and Engineering, Tianjin Uni-
vemsity, Tianjin 300072 China). p23— 25 32

Abstract: According to different fracture toughness test stanr

ferent test standards

dard, JResistance curve tests were conducted at -5°C in welded
joints of X56 pipeline steel in the multiple specimen method and the
test result were compared. According to the double P-V curves of
each weld metal and heat affected zone specimen obtained from the
two notch opening displacement the load-line displacement and the
value of ] were calculated. Finally, the best fited curve was deter-
mined the valid data points according to GB2038-91 and BS7448
respectively. The result indicates that BS7448 is superior to
GB2038-91 on blunt line, exclusion lines and so on. J Resistance
curves and Jy, was obtained. But there are no valid data points ac-
cording to GB2038-91 and no further calculation.

Key words: J integral; resistance cuwve; blunt line

A numerical calculation on contact surface stress field of metals
XIE Fei-hong"”? LUO Guanmwei’, WANG
Xuwguang® (1. Schod of Civil Engineering Lanzhou Jiaoong Uni-
vesity, Lanzhou 730070 China; 2. School of Civil and Environmen
tal Engineering, Beijing University of Science and Technology, Bei-

explosive welding

jing 100083 China; 3. College of Mechanical Electronics Engineer-

ing lanzhou Jiaotong University, Lanzhou 730070 China; 4. Bei-
jing General Research Institute of Mining and Metallurgy,
100044, China). p26— 28 93

Abstract The mpact pressure produced by explosive detona-

Beijing

tion is essential condition of the base plate and cladding plate coales-
cence for metal explosion welding. Based on Rayleigh— Ritz calcu-
lating model and elasticity variation principle, elasticity problem is
considered as functional arrest ental equation and boundary condi-
tion of the problem is given. Differential equation and corresponding
boundary condition are derived. Instantaneous stress field at impact
points was calculated and analog calculating of different collision
angles and impact pressures were caried out. Basc law of stress
field distribution at impact points was found. The calculating stress
field distibution law can be applied to evaluation and guidance of
practical engineering.

Key words; explosive welding; calculation model; impact pres-

sure; stress field; value calculation

Agglomerated alkali flux for submerged arc welding of high
strength- toughness steel X80 ZHANG Min, YAO Chengwu
LIU Bin LI Jihong(School of Material Science and Engineering
X7 an University of Technology, Xi’ an 710048, China) . p29— 32

Abstract Through analyzing acicular ferrite nucleating mecha-
nisn in the weld metal of the high strength low-alloy stmuctural steel
(HSLA), a submerged arc welding agglomerated flux with the CaF»-
MgO- ALO3MnO-TiOz B,03 fluorine was developed by using alkali
flux system. The resulis indicate that the existence of MnO in the
flux benefits the transgtion of Mn to weld metal and brings down the
Y—a transformation temperature, thus high tempemture feriite pro-
duction is held down, but the acicular ferrite increases in the weld
metal. Because the Pem of weld metal is highes the austenite grain
is thinner as-welded in air cooling condition. However, a excessive
content of MnO in the flux will lead to the excessve Mn in the weld
metal and a too low Y —a transform temperature. Thereby, the
austenite grain boundares cannot be decorated by allotriomophic
femite, thus the austenite grain boundary increases which make
more bainite nucleation site being produced. It is disadvantageous to
the intragranulaly nucleated acicular ferrite. In addition, the rare-
earth element has some coniributions to erhance the acicular ferrte
content in the weld metal.

Key words: agglomerated flux; strength and toughness; acicu-

lar ferrite; intragranular nucleation; phase transformation tem perature

(0O, laser welding process of aluminum alloy with filler powder
CHEN Kai XIAO Rong-shi ZHANG Seng-hai, ZUO Tie-
chuan( College of Laser Engineering National Center of Taser Tech-
nologys Beijing University of Techrmology, Beijing 100022, China).
p33— 36
Abstract The experiments were carried out with CO» (slab)
laser. The five stages of the inter actions between laser and powder
in the laser welding with powder were analyzed. The influences of
the filler metal powder on the laser power densty threshold value,

weld formation and process stability were studied during CO, laser



