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Table 1  Chemical composition of X80 pipeline steel
C Mn Si P S Mo Ni Cr Nb Ti Al N B V+ Nb+-Ti
0.050 1.780 0.20 0.007 0.003 0. 260 0. 256 0.027 0.055 0.015 0.044 0.007 0.0001 0.072
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Table 2 Mechanics properties of X80 pipeline steel and weld
H s ,
R.sMPa R /MPa A Ros/R, ,
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Fig 1 Sketch of SSRT specimen of X80 steel welded joint R & (%)
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s different applied potential
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Table 3 Stress corrosion cracking parameters of X80 pipeline steel welded joints
¢/mV t/h ZC% e(U) GR/ (*m-h™ ")
—1 000 12. % 2. 8 1. 86 11. 6 HAZ
—800 13. 40 35. 60 2.00 11.23 HAZ
—710 19. 29 2.5 2.87 1. 56 HAZ
—600 21. 4 6l. 2 3.19 0. 61 HAZ
35. % 74. 00 4.67 —
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Fig. 3 Fracture pattern of tension specimen of X80 pipeline
steel welded joints in different applied potential
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Fig.4 Polarization curves of X80 pipeline steel welded joint
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relationship between the energy density and the welding time was ap-
proximately linear. And the welding time as well as the axial short
ening increased with the energy density. Fuithermore increasing the
energy density produced an increase in the temperature of the inter-
face and also an increase in the flash generated during the welding
process. The calculated data of the welding time and axial shortening
during welding were in good agreement with the measured data.
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Pulsed MIG welding equipment based on DSP control
YANG Wenjie, LIAO Ping (School of Matenals Science and Eng-
neering Jiamusi University, Jiamusi 154007, Heilorgjiang, Chi-
na). p77—80
Abstract:
welding equipment which adopts inverter technology using IGBT, is
designed based on DSP chip TMS320F2812 and mainly uced on alu-

The structure of pulsed MIG (metal inert-gas)

minum alloys. Welding control system compuses hardware and soft
ware, using C language welding program  and it reduces difficulty of
control system exploitation. Scheduling contiol, sampling disposal of
feedback signals and digital PI modulation are achieved through pro-
gram control and this contwols veraciously welding process. Expen-
mental results validated that this welding equipment is character with
high contiol precison and stability, it can obtain better appearance
of weld.

Key words:

ing; inverter

pulsed metal inert gas; digital signal process

Effect of carbon and nitrogen on microstructure and properties
ZHANG Tianhong, DU Yi ZHANG
Junxu (Luoyang Ship Material Research Institute, Tuoyang 471039,
Henan China). p81— 84, 88

Abstract:

of austenite weld metal

Hfect of carbon and nitogen on microstructure
and propetties of austenite weld metal were studied by scanning elec-
tron microscope, transmission electron micrwscope and other methr
ods. With increasing C content, the quantity of M»3Ce carbide parti-
cles at austenite grain boundaries increased and the size of M23Cs en
larged. The tensile strength of deposited metal increased however
the toughness decreased maikly. When the content of C increases to
a high level the solution strengthening effect doesn’ t express any-
more, but the quantity and size of caibide partticles formed at austen-
ite grain boundartes is still increasng. The toughness and intergranu-
lar cormwsion resistance decreased continuously. With increasing N
content, tensile strength increased s at the same time, the toughness
kept a high level. Owing to small quantity of caibide paricles
formed at austenite grain boundaries intergranular comosion resis
tance displayed good performance.
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Q03 — H(QO; stress corrosion test of welded joint for X80

pipeline steel WANG Bingying, HUO Lixing, ZHANG Yufeng,

WANG Dongpo (School of Material Science and Engineering, Tian-
jin University, Tianjin 300072, China). p85— 88

Abstract: The susceptibility to stress comrosion cracking
(SCC) of the welded joint of X80 pipeline steel in solution of 0.5
mol/ L NaCO3 and 1mol/ L NaHCO3 was investigated by means of
slow strain rate testing (SSRT) and scanning electon microscope.
The results showed that all tensile test specimens cracked in welded
joint and heat affected zone (HAZ). The general tendency in the
studied potential range was that with positive increasing of potential
reduction in area, fracture time and elongation of specimens in-
creased and mean crack growth rate of SCC and the susceptibility to
SCC decreased. At cathodic potentials obvious quasi-cleavage frac-
ture was obsewed in the fracture area of specimens. At open circuit
potential and anodic potential ductile fracture was the common frac-
ture pattern. The mechanism of the stress corresion could be ex-
plained with anodic solution theory and hydwgen induced cracking.

Key words: X80 pipeline steel; welded joing slow strain

rate testing; stress corrosion crack

Numerical simulation of welding temperature distribution for
Ni base superalloy little section square tube WANG Junheng,
ZHANG Guangjun, GAO Hongming, WU Lin (State Key ILaboratory
of Advanced Welding Poduction Technology, Haibin Institute of
Technology, Hatbin 150001, China).p89— 93

Abstract

loy little-section rectangular tube is calculated by using nomcontact

The welding temperature field of Ni-based superal-

model. After comparing the simulating results with the measuring
ones it indicates big errors when applying this model to the tempera-
ture field of little section rectangular in welding simulation. By ana-
lyzing the relationship between little-section rectargular tube and
welding positioner in the view of mechanic and themal perspectives
the reason for the ewors of simulating results is found out. Based on
this reason, the contact model is presented. The heat transfer and
stress analysis between little section rectangular tube and welding po-
sitioner are simulated by using direct constraints method and then
the laws of the temperature distribution are gotten. The expernmental
results show that a “T” shaped temperature-field distribution is
fommed in the vicinity of the weld. After cooling for a period of time,
the temperature distribution of the weldments shows that a lower tem-
perature region exists at both ends and a higher temperature region
exists in the middle of the tube. The computed results are in good a-
greement with the ewperimentally measured results.
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constraints method; temperature field
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Microstructures and crack resistance of armoured steel weld-
ment by CO; shielded arc welding 7ZHU Xiaoyingg TAN Wei
ZHAO Yang (National Key Laboratory for Remanufacturing, Academy
of Amord Forces Engineering, Beijing 100072, China). p94— %
Abstract:
CO; shielded

The amoured steel welded joints were prepared hy

arc welding with modified HIOM1Si wire and

HO8Mn2Si wire respectively. The microstructures of the welded



