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Fig.1 Coating structure before cyclical oxidation testing
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Fig.2 Sureace momhology of sample after one cycle of
oxidation testing
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Fig. 3 Coating structure after one cycle of
oxidation testing
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Table 2 EPMA analytical results of sample in Fig. 3b

a b c d
0 17. 76 0. 63 — —
Al 47. 98 4.5 — —
Cu 2.32 90. 88 3.60 —
Mn 3.65 1.54 — —
Fe 2.29 2.40 96.40 100. 00
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Fig. 4 X-ray dfffraction pattern of oxides in coating
after one cycle of oxidation testing

3& ’

3 . 20 C, lh .

, 12 h,

4
b
o b
5
M
) b
b o
b
b
b o
b
o b
b
b
b
M
[6]
b o
40 = P
» N-BRRE B— ZKERE
& 30 B— Mk RIEHE
o
20
)
=
&= 10
B
0

Fig 5 Tensile adhesion test results
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testwas presented. Two WPS used for the fabrication of steel box
beam of back-gulf Bridge in Hong Kong— Shenzhen Western Corridor
was designed and evaluated with CTOD test acconding to BS7448.
The results are as follows: 1) The values of CTOD fracture toughness
inwelded joints of submerged arc welding (SAW) are higher. The
welding procedure specification of SAW can be directly applied to
the fabri cation of steel box beam. 2) The values of CTOD in welded
joints of shielded metal arc welding (SMAW) are lower. Hence the
welding procedure specification of SMAW should be amended. 1t is
found by scanning electron microscope that there are gas holes and
micro-cracks and inclusion and hamful sulphur in the welding pos-
tion.

Key words: steel box beam; crack tip opening displacement

toughness; welded joints

Development and property analysis of ultra-low carbon self
shielded flux- cored wire with nitride solid sdution strengthening

WANG Qing-bao, LIU Jing-feng, SHEN Feng-gang (Welding
Research Institute, Central Research Institute Building & Construc-
tion, MCC, Beijing 100088 China). p81— 84

Abstract: Ultra-low-catbon 00Cr13NidMoN series self shielded
flux-cored wires using nitrogen solid solution strengthening were de-
veopled The wires have excellent welding usability and mechani cal
popetties The microstructure of the deposited metal is neardy single
martensite, which possesses temper-resstant softening property,
toughness and resistance to wear.

Key words: self shielded flux-cored wire; welding usability; ni-

tride solid solution strengthening

High temperature oxidation behavior of arc sprayed duplex alu
coatings ZHANG  Zhong-li',
LI De-yuan', ZHANG Nan-nan', XTAO Xuan® (1. School of Material

minum bronze based

Science and Engineering, Shenyang University of Technology, Shen-
yang 110023, China; 2. liaoning Physical and Chemical Analysis
Center; Shenyang 110015 China) . p85— 88

Abstract: The performance and effectiveness of arcsprayed
duplex coatings on mild steel was evaluated. The duplex coating
stucture is comprised of an inner aluminum bronze layer and an out
er layer of aluminum 0. 1— 0. 2 mm. Cyclical oxidation test each
lasting 12 hours was performed in air at 900 C for ten times. The
results demonstrated that the coating had a better oxidation resistance
than single aluninum bronze coating. The application of aluminum
layer benefits the formation of a thick alumina-nch pwtective layer
on coating surface and the sealing of the pores of coatings at elevated
temperature. After one cyclical oxidation test, a continuous AL O,
layer was formed along the interface coating Jsubstrate, which did not
make the coating adhesion degraded. The composite coatings provid-
ed steel substrate with a good high temperature potection. The comr
posite coating would be a potential candidate for potecting steel sub-

strate at high temperature.

Key words: arc spraying; high tempemture oxidation; alumi-

num bronze; duplex coatings

Influence of air arc cutting on initial stress fields HU Jun-
feng', YANG Jian-guo', FANG Hong-yuan', CHEN Wei!, LI
Guangmin">(1. State Key Laboratory of Advanced Welding Pro-
duction Technology s Hambin Institute of Technology, Harbin
150001, Ching 2. Bohai Shipbuilding Heavy Industry Co. lid Hu-
ludao 125004, Liaoning, China). p89—92

Abstract The influence the stress fields of ar-arc cutting for
10NiSCiMoV steel plates are simulated using finite element method
and the simulating results are according well with the experiments re-
sults. The stress fields of air-arc cutting for IONiSCtMoV steel plates
and the mechanics of influences on initial stress fields of air-arc cut-
ting are studied fuither. The resulis show that the stable stress fields
of airarc cutting are similar to that of the butt plates welding . There
are tensile stresses near the groove and then they turn low gradually,
and finally the transversal stresses appmwach zero stress while the lon-
gitudinal stress change to compressive stress. The influence of air-arc
cutting on the initial stress fields contain wo aspects: 1) the stresses
near the groove are released because of the metal materials wiped
away; 2)the themal function of the arc made a higher tensile stress
existed near the groove, and it is more intense than the fomer.

Key words: airarc cutting; finite element method; initial
stress fields; stress fields

Boundary element math model of welding residual stresses de-
termination DENG Hualing" % MA Hang® (1. China University
of Petroleum ( Rast China), Dongying 257061, Shangdong China;
2 Shandong Electric Power Research Institute, Jinan 250002, China;
3. Shanghai Univemsity, Shanghai 200072, China). p93—96

Abstract There is a definite comelation between the welding
residual stresses and deforations which can be connected by the in-
compatible strains formed in the welding process. Based on the initial
welding strain a math model of 2D welding residual stresses detemi-
nation was deduced through direct boundary clement method. If the
value of the initial welding strain was given and in light of the mea-
sured boundary displaces all the unknown displacements and traction
at the boundary could be calculated by using the boundary integral
equation. Thereby, by using the model, the residual stresses of the
weld stucture could be solved. The stresses at the boundary can be
calculated by the physical equation and the geometric equation ac-
cording to the carrelation between the stresses and the traction at the
boundary. The feasibility of the model was verified through a concrete
computing instance.

Key words: welding deformation; residual stresses; initial

strain; boundary element method; math model

Study on C/S interface in Fe based high carbon Nb— Ti— V al-

loyed surfacing welding layer ~ ZHANG Yuarrbin', REN Deng-



