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1 2
1 2.1
Table 1 Compositions and melting point of flux INSTRON-5500 1
T/C 2 3
1 95% ZnCl, +5% NaF 390 0.5 mm/min. 35
2 65% ZnCl, +10% NaCl +25% NH, Cl 225 A 600 °C +10 °C.
3 55%7nCl, +28%SnCl, +2% NaF +15% NH, Br 160 1 40 MPa
2 58 MPa 3
35A 14 s 23 MPa.
600 C 10 C; 2.2
25 A 32s 580 C = 1 2
10 C; 40 A 14 s 3
620 C £10 C. 25 A
.1 95% ZnCl, + 5% NaF
; 40 A
.1
35A . 2

2 1 SEM
Fig. 2 SEM morphology of interface of welded joint with No. 1 flux
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2 ( %)
Table 2 Energy spectrum analysis of feature point

F Na Al Cl Sn Cu Zn

A 0.20 4.85 88.23 0.10 0.07 3.09 3.47

B 0.99 0 65.06 0.27 0.23 31.45 2.01

2d
2d
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Al

. Cu
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Cu
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Fig. 3 Result of line scanning
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Fig. 4 SEM morphology of interface of welded joints with No.2 flux
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3 ( %) .
Table 3 Result of energy spectrum analysis in middle of (2) 65% ZnCl, +10% NaCl +25% NH,Cl
brazing seam 7n  Na
F Na Al Cl Sn Cu Zn
0.54 22.56 61.79 0.11 0.12 2.75 12.13 58 MPa.
B 1.52 0 64.40 0.21 0.14 31.48 2.25
0.92 59.77 3.74 0.16 0.15 5.91 29.35
4 ( %)
Table 4 Result of energy spectrum analysis in brazing 1 . M.
seam near copper side : 2004
2 M .
(0] Cl Al Cu Zn 1997
D 28.38 8.58 6.61 10.31 46.12 3 D .
E 18.29 1.20 53.08 5.71 21.73 2008.
4 . M .
2 2003.
5  Saeid T Abdollah-Zadeh A Sazgari B. Weldability and mechani—
cal properties of dissimilar aluminum-eopper lap joints made by
friction stir welding J . Journal of Alloys and Compounds 2010
490(1/2) 1 652 -655.
6 Liu Peng Shi Qingyu Wang Wei et al. Microstructure and XRD
analysis of FSW joints for copper T2/aluminium 5A06 dissimilar
3 materials J . Materials Letters 2008 62(25): 4106 —4108.
7 . M .
2005.
(1)
ALAL Cu 80

1 wm . 10 . Email: hitzht@ yahoo. com. ¢n
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of an ultra-high strength X120 pipeline steel was investigated
with thermal simulation. Simulated HAZ continuous cooling
transformation ( SH-CCT) curves showed that the bainitic micro—
structure was obtained in CG-HAZ in a wide cooling rate range

(0.8-25 C/s).
polygongal ferrite formed in CG-HAZ when the cooling rate was

Besides bainite a small proportion of quasi

lower than 0. 8°C /s whereas a small proportion of martensite
formed when the cooling rate was higher than 25 °C/s. Bainite
was obtained in the CG-HAZ when the welding heat input was in
the range of 12 — 25 kJ/ecm. The Vickers hardness of CG-HAZ
(276 =297 HVO0.2) and the impact toughness at room tempera—
ture (208 — 225 J) was stable. Simulated results indicated that
the X120 pipeline steel was suitable for welding with wide heat
inputs which was attributed to the ultradow carbon design.

Key words:  ultra-high strength pipeline steel; heat-af-
fected zone; microstructure transformation; bainite; thermal sim—

ulation

Mathematical model and simulation for cutting of pipe tee
WANG Qihua YIN Guofu XU Lei
HE Saisong ( School of Manufacturing Science & Engineering
Sichuan University Chengdu 610065 China) . pp 77 — 80
Abstract:  Aimed at the groove cutting during the pipe tee

manufacturing this paper compared bevel groove with root face

with root face groove

groove and presented the advantages of root face groove cutting
for pipe tee. The principle of root face groove cutting for branch
pipe and main pipe was demonstrated and then the root face
groove cutting model was established based on the bevel groove
cutting model. After simulation with AutoCAD VBA programming
tools the models were verified to be reliable and practical. This
paper provides a new approach to improve the welding quality
and enhance the manufacturing efficiency of pipe tee.

Key words: CNC pipe cutting; pipe tee; bevel groove;

root face groove

New half-bridge soft-switching CO, inverter welding ma-
SHE Zhiting' CAO Da' XIA Fuping® LI Ying'( 1.
College of Electrical and Information Engineering Hunan Uni-
versity Changsha 410082 China; 2. Central Research Institu—
te  Sany Group Co. Lid. Changsha 410100 China). pp
81 -84
Abstract:

of output voltage of CO, inverter welding machine and realize the

chine

In order to reduce the switching loss and ripple
digital control the soft-switching commutation principle of half-
bridge DC-DC converter with adding two assistant power switches
to DC busline side is analyzed in this paper. Based on ARM-
controlled and double closedHoop ( current and voltage) control
strategy  a full digital CO, inverter welding machine is designed.
The soft-switching commutation of new half-bridge DC-DC con-
verter is simulated in the Matlab/Simulink environment. The ex—
perimental results illustrate that the full digital ARM-controlled
new half-bridge soft-switching inverter welding machine has sig—
nificant advantages over the traditional analog-controlled inverter
welding machine such as low switching loss low voltage ripple
flexible programming ability and better stability.

Key words:  CO, inverter welding machine; half-bridge
DC-DC converter; soft-switching; digital control

Analysis of brazed joints between carbon fiber reinforced
SiC composite and titanium alloy with TiC CUI Bing
HUANG Jihua XIONG Jinhui ZHANG Hua ( School of Materi—
als Science and Engineering University of Science and Technol-
ogy Beijing Beijing 100083 China) . pp 85 —88

Abstract:  Carbon fiber reinforced SiC ( C;/SiC) compos—
ite was successfully joined to titanium alloy with Ag-Cu-Ti~H{ Ti +
C) mixed powder under proper parameters. The interfacial mi-
crostructure was examined with scanning electron microscope
(SEM) energy dispersive spectrometer ( EDS) and X-ray dif-
fraction ( XRD)

joints were tested. The results showed that Ti in the powder reac—

and the mechanical properties of the brazed

ted with the composite during brazing the resultant joints mainly
consisted of TiC Ti;SiC, TisSi; Ag TiCu Ti;Cu, and Ti, Cu
phases. The dense bonding layers formed and were reinforced by
TiC in situ synthesized from the reaction between C and Ti in the
filler materials. The TiC particulates obviously relieved the ther—
mal stress in the heterogeneous joint resulting in an increase in
shear strength of the brazed joint. The maximum shear strengths
of the brazed joints at room temperature 500 °C and 800 C
reached 145 MPa 70 MPa and 39 MPa respectively which
were remarkably higher than those brazed with C;/SiC/Ag-Cu—
Ti/TC4.

Key words: C,/SiC composite; Ti alloy; brazing;, TiC
Reactive contact brazing between aluminium alloy and cop-
per by high frequency induction method ZHANG Hong-
tao LIU Duo FENG Jicai HU Leliang ( School of Materials
Science and Engineering  Harbin Institute of Technology
( Weihai) Weihai 264209 China) . pp 89 -92

Abstract:  High-4requency induction contact reactive bra—
zing of 6063 aluminium alloy to pure copper was investigated in
this paper. The composition of the brazing flux was optimized ac—
cording to the brazing process and mechanical properties of the
resultant joints. The interfacial microstructure and phase consti—
tution of the joint was analyzed by means of SEM and EDS. The
results showed that the joint made with the flux of 65% ZnCl, +
10% NaCl +25% NH, Cl was better than the joints made with the
other two fluxes. The thickness of the brazing seam was about 80
pm and the interface mainly consisted of Al solid solution and
Al, Cu phases
seam. The maximum shearing strength of the joint reached 58
MPa.

Key words:

and massive Zn and Na elements diffused into the

aluminium alloy; pure copper; contact reac—

tive brazing; interfacial structure

Effect of sodium molybdate on corrossion behavior of 2024
and its weld joint by FSW SHEN Changbin' > CHEN
GE Jiping' > ( 1. Liaoning Key Materials Laboratory for
Railway Dalian Jiaotong University Dalian 116028  China;

Ying'

2. School of Materials Science and Engineering Dalian Jiaotong
University Dalian 116028 China) . pp 93 -96

Abstract:  In this paper 2024 aluminum alloy was fric—
tion stir welded. In the ambient mixed solution of 0.2 mol/L
NaHSO; and 0.6 mol/L NaCl with the addition of different con—
centrations of sodium molybdate ( Na,MoO,) the effect of

Na, MoO, on the corrosion behavior of the friction stir weld and



