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Fig. 1 Diagrammatic sketch of welded joint in submerged arc
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Table 1 Chemical composition of EH40 ship steel plate
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C s Mn Al P s Nb Ti Ni Con P
0.100  0.370  1.470 0.3  0.020 0001  0.025~0.032 0.010~0.015 0.120~0.145  0.354 0182
: Cog= CHMn/l6+ (Cr+-Mo+V) 5+ (Ni++ Cu) 15; Poy= C+ S B0+Mn 20+ Cu 20+ Nil60+-Cr 20+ Mo 15+ v [10+ 5B
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Table 2 Results of impact test for EH40 ship steel plate

E/(k]c(:m D) T/C

2mm 4 mm

40 97 116 186 218
—20 217~259

60 70 85 185 246
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Table 3 Tensile test results of for EH40 ship steel plate

E/&Joem b R, Mpa R, /MPa ACY)
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Fig. 3 Microstructures of base metal and coarse grain heat affected zone
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Fig. 4 TEM morphology, EDS and EDP of patticles in base metal and coarse grain heat affected zone
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And the mathematic model and diagrams between independent van-
ables and functions are presented. They indicate that the effects of
many coating ingredients on the slag detachability are in the mutual
form. The mutual effects between CaCO; & BaCO;, wollastonite &
AFMg powder, and mtile & ion powder increase the slag detach-
ability separately. While the mutual effects between AL Mg powder &
fluorite, and AFMg powder & BaCOs decrease the slag detachability
separately .

Key words:  basic electrode; slag detachability; uniform design
Low temperature toughness of ultra low- carbon 9Ni steel welded
WANG Guopingg CHEN Xuedong, WANG Bing (School
of Materials Science and Engineening, Hefei University of Technolo-
gy, Hefei 230009, China). p37— 40

joints

Abstract: This article investigates the low temperature tough-
ness of welded joints and simulated HAZ of ultral low-catbon 9Ni
steel which developed by quenching, intemediate quenching and
tempering processed. The specimens were investigated by Charpy V-
notch impact test optical microscope, TEM and SEM. The results
show that the microstructure of lath martensite is coarsened and the
low-tem perature toughness is decreased in coarse grained HAZ of
specimens single pass welding themal cycled. The revesal austenite
on boundaries of lath martensite appears in the dispersed distribu-
tion, and the grain will be fined, and low temperature toughness will
be increased in HAZ of specimens multt pass welding themal cy-
cled. It is desirable that low-heat inputs multipass welding and low
inter-pass temperature should be applied which gives high low-tenr
perature toughness of welded joints.

Key wards; 9% nickel steel thermal simulation; welded

joint low temperature impact toughness

Microstructures and mechanical properties of joints of mi

croalloyed EH40 ship steel plate with high heat input welding
SUN Zhan', HUANG Jihua', ZHANG Hua', ZHAO Xingke', LI

Ququan® (1. School of Materials Science and Engineering, Beijing

Univeity of Science and Technology, Beijing 100083 China; 2.

Xiangtan Iron and Steel Comoration Xiangtan 450051, Hunan
China). p4l— 44
Abstract: The weldability of EH40 ship steel plate by sub-

merged-arc welding with high heatinput was studied by the tensile
tesb impact test, hardness test and microstructure. Experiment re-
sults show that the mpact absorbing energy value were 116 J and
80.5 J in the coarse grain zones with the high heatinput 40 kJ Jem
and 60 kJ/em. The strength of the welded joint was better than the
one of the base metal and there wasn’ t soft zone in HAZ. The main
macmwostuctures were lath bainite, granular bainite and a few block-
like fernite in the coarse grain heat affected zone with 40 kJfem

while less lath bainite and more block-like fernite and a few acicular
fermite appear in the some zone with 60 kJ/em. The toughness in the
ooamse grain heat affected zone is improved for the existing caibides

and nitrides of Ti and Nb, which pwhibit the original austenite grain

from coarsening in high heat-input.
Key words;
particle; high heat-input

ship steel plate; microstructurg second phase

Adicular ferrite microstructure of weld metal for low-alloy steel

HUANG Anguo', YU Shengfu', XIE Mingli', 1I Zhiyuan',
ZHANG Guodong” (1. School of Materials Science and Engneering
Huazhong Univessity of Science and Technology, Wuhan 430074,
Ching 2. College of Power and Mechanical Engineering, Wuhan
Univemsity, Wuhan 430072 China). p45— 48

Abstract
rite(AF), the themal smulation test of weld metal in X70 pipe-line
steel was carried out with GLEEBLE 1500. SEM and TEM were used
to analysis the relations between the inclusions and the AF, and the

For understanding the microstucture acicular fer-

C concentration distribution along AF boundary and the charactens-
tics of sympathetic AF sufferred from secondary heat cy ding. The re-
sults show that there exits alayer of thin C-niched filn along the AF
boundary, and both the shear mechanism and the C diffusion were
occurred during AF growth. The sympathetic AF nucleated on the
site of high density dislocation of the pimary AF and grown into spe-
cific size rapidly. Both the AF and sympathetic AF were nucleated
and growmrup in the austenite grain and were good to fine-grained
strengthening effect in the multi- pass weld metal and HAZ.

Key words: low-alloy steel; weld metal acicular ferrite;

microstructure

Review of 9% Ni steel and its weldability YAN Chunyan', LI
Wushen', XUE Zhenkui’, BAI Shiwu®, FENG Bin’ (1. Schodl of
Materials Science and Engineenng, Tianjin Univesity,
300072, China; 2. PetwleumrGas Pipeline Research Institute of
China, Langfang 065000, Hebei, China). p49— 52

Abstract

for cryogenic liquefied natural gas storage tank s were summarized and

Tianjin

Research and development status of 9% Ni steel

reviewed. Microstuctures mechanical poperties and field weld-
ability were presented. Most commonly used quenched and tempered
9% Ni steel is comosed of a majority of tempered mattensite and a
few scattered retained austenites. Base metal of 9% Ni steel shows
high strength, good cryogenic toughness, excellent field weldability
and low cold-cracking susceptivity. Hot cracking can be avoided un-
der proper welding parameters. A heat input of 7— 35 kJ/em and a
interpass temperature lower than 100 C are generally adopted for the
welding of 9% Ni steel.

Key words:

steel; microstucture; welding parameters; weldability

liquefied natural gas storage tanks; 9% Ni

Brazing between high purity alumina ceramic and oxygen-free
II Feibin, WU Aiping ZOU Guisheng, REN Jidie
(Department of Mechanical Engineering , Tsinghua University, Bei-
jing 100084, China). p53— 56

Abstract

gemrfree copper with high strength and low gas loakage are needed in

copper

The joints of high purity alumina ceramic and oxy-

electron tube. This work investigates the effects of brazing tempura-



