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Table 1 Chemical composition of flux
CaO+ MgO ALO;+MnO Si0,+ TiO, CaF, S P Basicity
SJ101 2.72 24.62 22. 00 19. 8 0. 003 0.032 1.8
SJ102 34. 46 23.72 12. 35 25.35 0. 002 0. 018 3.5
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Table 2 Chemical composition of deposited metals of experimental welding wire
No. C Mn Si Mo Ti B Ni Cu
11 * 0.033 1.77 0.3 0.28 0.02 — 0.44 0.32
12 0.040 1.5 0.35 0.30 0.01 0. 002 0.77 0.27
21 * 0.04 2.00 0.17 0.28 0.012 — 0.44 0.31
22 0.056 1.74 0. 16 0.30 0.012 0. 002 0.79 0.26
23 0.049 1.5 0. 18 0.24 0.014 0. 0017 0.26 0.25
* Fist number 1 means the wire matching with SJ101 flux, 2 means matching with SJ102 flux
3
Table 3 Room temperature mechanical properties and i
low temperature toughness of deposited metals
o, o Ao 10 NS
e <§> <;.b> 2 REERST
1 565 629 25.4 70 100
12 559 626 i 75 123 2.1
21 640 653 21 &8 141 SJ101 51102
2 631 653 21 (9] 127 (AF)
b 586 654 3 70 144 ’ ’
L. 800,
SJ12  SJ101G (SJ101 ) ’
; 4 —10°C
139, —20 C 159 J,
100 J,
. 5 X80
v X80
4 X70 (A, | D
Table 4 Impact experiment results of
X70 steel SMAW joint
No T/C 1 2 3 Average
E8+SJ102 —10 104 152 160 139
E8+SJ101G  —20 110 178 189 159
5 X80 (A D 1

Table 5 Properties of X80 steel SMAW joint
from Europe pipe company

r/C 1 2 3 Average
0 125 146 131 134
—40 85 89 5 7.8

Acicular ferrite and grain boundary
ferrite of deposited metal

2.2
C—Mn.Mn—S1 ,

[2~5] C.Mn Mn.Si
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Table 6 Effects of basicity on chemical composition microstructure, and toughness of deposited metals

Wire El Wire E2 Wire E7
Effects of basicity on chemical composition
C Mn (0] Mn (0] C Mn 0
SJ101 0. 033 1.77 0. 038 0.040 1.54 0. 43 0. 42 1. 87 0. 048
SJ102 0. 044 2.00 0. 037 0.056 1.74 0. 034 0. 48 2.02 0. 037
Effects of basicity on AF contents( %5)
SJ101 93 94 94
SJ102 97 96 —
Effects of basicity on impact toughness 4y, i
SJ101 100 123 86
SJ102 141 127 102
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bad was camried out by utilizng the ANSYS programming package. The vorr
Mises equivalent stress of welded joint and the hysteresis bops were obtained.
The dissipative coefficient was introduced and used as an index to evaluate the
dissipative capacity of the welded comnection under the seismic load. The dis-
sipative coefficient of two types of welded comection was computed and the
results indicated that the earthquake resistant performance of the “Dog Bone’
comection was better than that of the typical welded comection.

Key words FEM; welded connection; cyclic load; dissipative coeffi-

cient

Development of Seam Tracking Technology with Ultrasonic Sensor in
(0, Welding HU Sheng-sun (School of Material Sciences & Engineer-
ing, Tianjin University, Tianjin 300072, China), TU Wan-hong SUN Dong,
SHAN Ping. pl9 ~22

Abstract: In this paper the seam tracking techmology with non-contact
ultrasonic sensor is introduced into gas shield arc welding. Because the protec-
tive atmospheres are different, the attenuation of the ultrasonic signal is differ-
ent. Through experiments, the influences of the gases such as Ax CO, and Ar
+ €Oy on the ultrasonic signal are studied. The results show that the signal
attenuation is smaller in Ar and it is greater in CO,. The seam tracking system
with ultrasonic sensor can not work nomally in CO, arc welding without
adopting measures. Based on the theory analysis the main reason of ultrasonic
signal attenuation in CO is the relaxation absorption effect. It is difficult
eliminate the relaxation absorption effect in CO, arc welding seam tracking
with ultrasonic sensor. Thus the physical isolation methods are advanced in
this papes and one of them is“ a skeve + a axial fan” . It is useful for preven-
ting CO, entering the space of the ultrasonic signal transmission. The results of
experiments show that the non-contact ultrasonic sensor can be applied in CO,
arc welding seam tracking, and the CO, arc welding seam tracking system with
ultrasonic sensor can satisfies the requirements in real welding engineering.

Key words nomcontact ultrasonic senso;  seam tracking; CO, arc

welding

Development of Submerged Arc Welding Wire for High Strength and
High Toughness Pipeline Steel
versily, Shanghai 200030, China), QIAN Bai-nian, GUO Xuming LOU Song-
nian. p23 ~ 27

XUE Xiao-huai(Shanghai Jiaotong Uni-

Abstract: The wire for high strength and toughness pipeline steel sub-
merged arc welding is developed in this papes the deposited metak obtained
by matching 101 and SJ102 type flux, has not only high strength (o =
540MPa) and also has high low temperature toughness ( Ay o =120 D.
This wire fulfills the requirement of high strength (6 => 500 MPa) pipeline
steel o the properties of the deposited metals. Experimental results show that
Ceand P, should be higher than 0. 38 and 0. 17 respectively, which can
emsure the high strength and high toughness of the deposited metals With in-
creasing C, Mn content, the acicular ferrite is increased and the toughness is
improved. [ O] is deleterious to the toughness of deposited metals with the in-
creasing [ O] content the toughness is lovered. Higher basicity flux increased
the C, Mn contents and lowered the [ O] ©ntents, which made the deposited
wetals chamical composition to tend to more suitable and improved the tough-
ness.

Key words pipeline steel; submerged arc welding wire; deposited met-

als; toughness

Evaluation of Powder s Thermal Behavior in Plasma Transferred-Arc
Space (II ) —— Study on Heat Transfer Between Powder Particle and
Plasma WANG Xi-bao(The Centre of Surface Engineering Research, The
College of Materals Science and Technobgy Tianjin Unwesity, Tianjin
300072, Chima), JIA Feng-suo. p28 ~ 30

Abstract: The heating processes of Fe— base alloy and B,C particles in
the phsma transferred-arc (PTA ) space were theoreti cally evaluated in this ar-
ticle based on heat conduction theories. It was found that mos of the Fe-base
paticles would be fully melted while they transporting through the central
plasma field with 200 A surfacing currents. And the particles with a diameter
less than0. 5X 10~ *m migth be fully evaporated. However, for the boron car-
bide(B, C) paticles, only the one with a diameter less than 0. 5 1074 m
could be melted in the same PTA space.Most of B,C particles are only pre-
heated at its wild state when they were fed through the central field of PTA
plasma when the surfacing curent is equal or less than 200 A. When the arc
current was smaller than 100 A, only the particles smaller than 0. 5< 10 % m
could be melted in the PTA space for the Fe-base alloy. Almost none of the
discussed B4C particles could be melted in the 100 A PTA space.

Key words: plasma trandemedrarc; powder surfacing themal behav-

ior; powder

Simulation Study of Shiclded Metal Arc Welding Inverter Using Simu
link Software GAl Zhirwu (Electromechanical Engineering College,
Nottheas Forestry University, Harbin 150040 China), LI Dong-sheng, MA
Yan, PU Cherrhua. p31 ~34

Abstract: Shielded metal arc welding inverter and the arc load is a typi-
cal kind of nom linear system, it s difficult to establish a model and find accu
rate transient response solution. M oreover, other simulation methods can only
get approximate solution within small signal range. Smulink software is superi-
or for simulating this kind of system. We setup a Simulink simulation model for
SMAW inverter especially the PWM model and arc load model. The relation
between voltage current, arc height and time is sudied by smulation. Using
LEM sensor and scope that can store data experiment results obtained are con-
sistent with simulation results. So the model is very useful for studying SMAW
inverter.

Key words: arc welding electric source; Simulink model; simulation

Effect of Strength Mis-Matching on Fracture Behavior for Nuclear Pres-
sure Vessel Steel A508- 111 Welded Joints JING Hong-yang ( Tianjin
Univesity, Tianjin 300072 China), ZHU Zheng-qiang HUO Lixing, ZHANG
Yufeng. p35~ 37,44

Abstract: The effect of strength mis-matching on the fracture behavior of
AS08- Illwelded joints was analyzed by fracture mechanics test and FE-caleu
lation, the fracture behavior for HAZ was emphasized especially. It has been
shown that the opening stress and sress triaxiality in the vicinity of crack tip
are reduced for weld-crack specimen, and increased for HAZ- crack specimen,
if the over-matching weld is used. In other words over-matching could improve
the fracture resistance for weld crack specimen, and deteriorate for HAZ crack
specimen. This tendency was confirmed by the test result.

Key words: strength mis-matching fracture behavior; welding heat af-

fected zne; welded joint



