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Fig. 4 Sketch map of welding seam
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Fig.2 FEM model of rail floor
3 1
6NO01 ER5356 ]
3. 6NO01 .
Table 1 Schemes of welding sequence
ER5356 0.283
2 730 kg/m’
(D+@) —~(Q+B) —~(®+®)
1 (@+@) ~(2+B) ~(D+®)
2 (D+0) ~(2+B) ~(B+@)
o | ;*n..-A—A—to—-g_-_.xd_“"_‘ =
‘N-‘H“l i S
& 08f 2.2
) Ty .
99.999% 40 L/min

2‘:{)4

B [ pEER B6IGPa \\3 2
—*= JHIESREE R, /234.6MPa . .
b —— BWK R 0/2.12x 10K MIC

F—v— HPE A/(158W e m - K)
—-—tt#eﬁcfsm kg' K’}

i

0 100 200 300 400 500 600
RE T/C
(a) 6NO1HF M i A A

2
Table 2 Welding process parameters
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Fig. 5 Deflection of welded rail floor assembly
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Fig. 6 Deformation of welded rail floor for three schemes
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Table 3 Angular distortion of each weld seam for three

welding schemes
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Fig. 7 Curves of tested and simulated deformation
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Abstract:
rying capacity ( EBLCC) of under-matched butt joints in the e—

In order to improve the equal bending load-ear—

lastic stage the shape design of the reinforcement was investiga—
ted based on materials mechanics under three-point bending
load. The design idea criterion and realization condition of
EBLCC were put forward. Two design methods for the reinforce—
ment shape were proposed after theoretical calculation of under—
matched butt joints under three-point bending load. The theoreti—
cal analysis results were verified by the finite element method.
The research results showed that the reinforcement shape from
theoretical calculation was parabolic. The finite element results
were basically coincident with the theoretical analysis. The vul-
nerable area of under-matched welded joints can be transferred
from the weld bead to base metal near the weld toe after the
shape design of the reinforcement of EBLCC  which improved the
bending load-carrying and resistance to bending deformation ca—
pacity of under-matched butt joints. The arc shape can replace
the parabolic shape for the double-side symmetric reinforcement.
The proposed shape design method has potential application in
the design of under-matched butt joints of high strength steels.
Key words:  high strength steel, under-matched welded
joints; equal bending load-carrying capacity; shape design of the

reinforcement; finite element verification

Dual-channel signal acquisition and characteristics analysis

of arc sound in pipe MIG welding LIU Lijun' > ZHOU
Bintao' DAI Hongbin' BI Shujuan'’ LAN Hu' ZHANG
Huajun' ( 1. School of Material Science & Engineering Harbin
University of Science and Technology Harbin 150080 China;
2. Ningbo Institute of Technology Zhejiang University Ningbo
315100 China; 3. School of Science Harbin Institute Harbin

150086 China) .
Abstract:
istic analysis was investigated in pipe MIG welding. Since the

pp 41 —44
Dual—channel signal acquisition and character—

echo interference is relatively large in the closed space within
pipe the two—channel arc sound signals were studied with the in—
dependent component analysis ( ICA) . The ICA signals were de—
noised with wavelet. The signal-to-noise ratio was obviously im—
proved. The relationship between the arc sound signals inside
and outside the pipe and weld penetration status was analyzed
from time frequency and timeHrequency domain respectively.
The experimental results showed that the amplitude of signal en—
ergy was related to the weld penetration status. The signal energy
increased with the increasing of weld penetration. The research
in this paper provides technical basis for monitoring welding
quality with arc signal.

Key words: pipe MIG welding; arc sound; independent

component analysis; wavelet transform; penetration

Welding sequence optimization for high-speed rail floor
based on FEM WANG Ping  WANG Qiang LIU Xuesong
FANG Hongyuan ( State Key Laboratory of Advanced Welding
and Joining Harbin Institute of Technology Harbin 150001
China) . pp 45 -48

Abstract:
ysis with nonlinear commercial software MSC. Marc

Based on the thermo-mechanical coupling anal—
the welding
deformation of large—scale hollow extruded aluminum alloy high—
speed rail floor was simulated under present technological condi—
tions. A moving double-ellipsoid heat source was employed in
the model for MIG welding process and the dynamic mechanical
and thermal-physical properties of the 6NO1 aluminum alloy and

ERS5356 filler metal were adopted to improve the calculation pre—
cision. The results show that the as-welded deformation of rail
floor joined by seven pieces of aluminum alloy extrusion profiles
was V-iype angular distortion in the thickness direction and the
maximum deflection was 14. 86 mm in the horizontal direction.
Moreover an optimized welding sequence was put forward
which was symmetrically welding from the lateral to the center.
With the same deformation tendency the deflection of the opti—
mized rail floor weld was reduced to 78. 6% of that under the
present scheme. For large-scale and complex structures gravity
should be seriously considered for control of welding deforma—
tion.

Key words:

luminum alloy; deformation control; welding sequence

high-speed rail floor; extrusion profile of a—

Weldability of Zr-Ti microalloyed high-strength high-tough—-
ness structural steels LU Weiyu' WU Kaiming' WANG
Honghong' LEI Xuanwei' YIN Yuqun® YAO Yongkuan®
WANG Daoyuan® ( 1. International Research Institute for Steel
Technology Wuhan University of Science and Technology Wu-
han 430081 China; 2. Nanjing Iron & Steel Group Co. Ltd.
Nanjing 210035 China) . pp 49 -52

Abstract:  The continuous cooling transformation curves
( SH-CCT) in the heat affected zone ( HAZ) of F550 steel plate
were established with thermal simulation and the microstructural
evolution and mechanical properties of the HAZ were investiga—
ted. Experimental results showed that fine Zr and Ti complex ox—
ides dispersed in the steel weld which have pinning effect on the
austenite grain in the coarse-grained heataffected zone ( CGHAZ)
due to the combined deoxidation of Zr and Ti in the steel plate.
Meanwhile the low carbon content and proper addition of Ni
Cr Cu and Mo were adopted in the design of high-strength steel.
Consequently the bainitic microstructure with small amount of
dispersing M—A islands was obtained in the HAZ in a large range
of heat input (25 —100 kJ/cm) .
test of CGHAZ welded by submerged arc welding with heat input
of 50 kJ/cm indicated that the impact toughness of F550 steel
was good at —60 °C.

Key words:  Zr-Ti microalloying; SH-CCT curve; weld—
ability; low temperature impact toughness; submerged arc weld—

ing

The results of V-notch impact

Effect of processing parameters on microstructure and me—
chanical properties of Al,O,/TC4 alloy joints YANG
LIN Tiesong' > Han Chun' He Peng' Wei Hong-
mei' (1. State Key Laboratory of Advanced Welding and Joining
Harbin 150001  China;
2. School of Materials Science and Engineering Harbin Institute
of Technology Harbin 150001 China) . pp 53 —56

Abstract:  Al,O; and TC4 alloy were brazed with Cu + B
brazing filler at 890 —970 °C for 10 min and at 930 °C for 0 —30
min respectively. The microstructure and mechanical properties
of the resultant joints were investigated with SEM  EDS and
shear testing machine. The results indicated that with the in—
the thickness

. 1
Minxuan

Harbin Institute of Technology

creasing of brazing temperature and holding time
of Ti4( Cu Al) ,0 layer increased next to which continuous and
thick Ti,( Cu Al) existed and the amounts of Ti,( Cu Al) and
Ti + Ti,( Cu Al) increased. The size and distribution range of Ti
+Tiy( Cu Al) also increased which migrated to the TC4 alloy
side. The hypereutectoid regions widened near the TC4 alloy.

Below 950 °C  the TiB whiskers were mainly dispersed on Al-



