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Table 2 Chemical composition of X80 pipeline steel
C Si Mn Nb A4 Ti B Cu Ni Mo S P Fe
0.06 0.24 157 0 0. 01 0013 0 0006 0. 045 014 0.29 0 005 0. 033
22
HV— 120 2.3
(98 N ) , JB—30B
’ PCS—25T 3. 4,
. Neopht — 21 SJ101G )
’ HITACHI S—3000N 5 6.
3 ( > %)
Table 3 Chemical composition of deposited metals of experimental welding wire
C Mn Si Mo Ti B Ni Cu S Fe
1 0.038 1. 849 0.302 028 0. 010 0. 0012 1. o4 019 0 007 0. 019
2 0. 042 2102 0.266 0213 0. 009 0. 0010 0.53% 020 0 06 0. 015
3 0. 046 144 0.420 0 346 0. 022 0. 0023 0.320 0 008 0 016 0. 021
1 .2 0 25% Ce, 3
4 (HV10)
Table 4 Hardness of SAW joint of experimental welding wire
1 24 238 26 27 213 224 193 206 194 189 198 224 238 02 236
2 247 236 245 27 222 213 224 238 02 198 1% 224 236 251 242
3 233 238 246 236 238 236 247 254 251 221 260 274 249 256 242
4 1 6 (—20 O @)
H,.. , 242 HV, Table 6 Low temperature(— 20 ‘C) impact experiment
H.S X80 results of SAW joint
48 HV) 7, ! 2 3
1 137 2 1%. 0 172 4 168. 5
2 96 4 735 123 €N 7
5 3 129 9 68 6 102 9 100. 5
Table 5 Room temperature mechanical propetties of
deposited metals of experimental welding wire 7 X80 [13. 14]
R, MPa R, MP 9% 9% 4.0 ’ !
o a R, MPa  4(%) Z (%) v
' ‘ X80 .
1 567 681 242 55.47 210.7
2 555 662 216 56.76 156. 8 7 X80
3 48 655 07 4824 IM8 Table 7 Propetties of X80 welded pipe from abroad pipe company
A0
5 6 , 1 Rq MPa  R./MPa
21007 ), —20 C 552 621 258(—20 O)  206(—20 O
168. 3 J, 137.2 ], API 5L X80 569 736 20200 '©) 1010 'O
NSC1 586 710 3B4(—2 C) 14520 C)
’ SM2 599 720 210(—20 C)  189(—20 ©)
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tractions of welding easier. In addition the feature-based modeling
system provides the wbotic welding off line programming system with
adequate information and is successfully applied

Key words: geometric model of weld ; feature extraction of
welding list structure of features; feature-based modeling; Solid-
Works

Meting characteristic of twin electrode single arc welding
IL Self regulating effect of arc on two cores melting HAN
Bin', ZOU Zeng-da’, QU Shi-yao’ (1 School of Mechanical and
Electronic Engineering ; Petroleum Universty of China Dongying
257061, Shandong, China; 2 School of Materials Science and Eng-
neerirg , Shandong Universty, Jinan 250061, China). p61— 63, 80

Abstract Two cores melting speed can keep consstence is
very important for twin electrode single arc welding to be stabilized.
The melting congstency of two cores is influenced by eectrode type,
welding current etc The sufficient condition of two cores melting co-
incidence is the effective anode drop equal to the effective cathode
dop  the more the difference of two values the more the melting in-
consistent degree. The arc has a self-regulating effect on melting of
two cores, thatis during the arc burning, even if the ends of two
cores have different length in the ar¢ two cores can keep uniformly
melting speed, and the arc can stably burn The prnciple of the
self-regulating effect is that different heat production of cathode and
anode make wo cores length in the arc different The longer weld
core stretching into the arc column gets more heat from the arc col
umn to accelerate its melting In general, the self-regulation effect of
arc increases with the reducing of wo-core span and increasing of
welding cumrent

Key words: tvin electrode; single arc welding; two cores

melting; self-regulation effect

Submerged arc welding wire matched with X80 pipeline steel
ZHANG Min. YAO Chengww FU Chong LV Zherrlin (School

of Material Science and Engineering, Xi’ an University of Technolo-
gy, Xi’ an 710048 China). p64— 68

Abstract: By analyzing the influence of the microstucture for
weld deposited metal of high strength low-alloy steel on mechanical
propetties the compound microstucture depost with mainly the ac-
icular ferite (AF) and a small quantity of the granular bainite (GB)
was applied to the welding wire for X80 pipeline steel Based on the
duiving force concept of microstructure transformation, and combined
with the acicular ferrite nucleated mechanisn at nonmetallic inclu
sions and microalloy toughness theory, the Mn— Ni— Mo— Ti— B
alloy was selected to study the welding wire of X80 pipeline steel
The results of experiments show that the weld deposited metal will
fulfil the demands of strength and toughness and low-temperature
toughness by choosing and contwlling alloy elements rationally, and
the developed 1% welding wire can be used for X80 pipeline steel

Key words: X80 pipeline steel; submerged arc welding; low

temperature toughness; acicular ferrte; inclusion
Effect of TiO, on detachability of stainless steel electrode LI
Ping s MENG Gong-ge (Harbin University of Science & Technology,
Harbin 150080 China). p69— 72

Abstract. With uniform design method, tooking the coating in-
gredients as independent variables and slag detachability as the target
function in the formula and usability test, the effects of coating com-
ponents on the detachability of stainless steel electiode were stud-
ied Based on the calculates and analysis result the two bigger effec-
tive supplementary materials-rutile and the powder of TiO, were stud-
ied When they (mainly TiO,) increase, the microscopic structure
in the slag will foom branchlike or the sironger directive frame-like
structure. The white fir-tree crystal phase gets more and the detach-
ability turns better; as the branches get longer, the branching area
bigger and denser

Key words: uniform design; mechanisn; detachability; mi-

crostiucture

3D finite element simulation on stress-strain distributions in all
HUANG Siluo"?*, XUE Yo-
ng', ZHANG Jiarrxun', Chen Zong-qiang (1. Xi’ an Jiaotong Uni-

position root butt welding of pip

vemsity, XT an 710049, China; 2. Maoming Petrochemical M achinery
Plant, Maoming 525024, Guangdong, China). p73—76, 84

Abstract Based on thermal— elastic— plastic theory, a 3— D
finite element model of wot butt welding of SA335 P91 steel pipe was
carried out with ANSYS software. Using moving heat source, the
transient temperature field and welding stress-strain field in root butt
welded joint of a pipe were andlyzed. Moreover, the distubutions of
axial and hoop transient stresses to close the wo-half seam joint were
investigated. The calculation results show that the axial and hoop
stresses at the keyhole center are tensile, specially, the edge stress
effect is remarkable where the hoop siresses are stronger than the ax-
ial ones and how the holding time of heat source in the keyhole and
the welding current influences the distribution of stresses and strain
during the high temperature solidification is also discussed.

Key words: SA335 P91 steel pipe; numencal smulation;

stress-strain field; solification cracking

Evaluation of welding procedure specification with crack tip
opening displacement in steel box beam  MIAO Zhang-mu',

WU Wei-guo', TAO Dexin®, XIE Zhi-hua’ (1. School of Transporta-
tion , Wuhan University of Technology, Wuhan 430063 Ching 2.

School of Logistics Wuhan
430063 China 3. The Seventh Engineering Company lid., Of China
Railway Major Bridge Bureau, Jiujiang 332004, Jiangxi, China). p77
—80

Wuhan University of Technology,

Abstract The limitations and problems of evaluation of weld-
ing procedure specification (WPS) of steel box beam with impact test
were analyzed. It is necessary to use the crack tip opening displace-

ment (CTOD) test to evaluate WPS of steel box beam. The CTOD



