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Abstract:

was established on basis of the Fluent software which considered

The finite volume model of friction stir welding

the practical structure of rotational tool and the relation between
the material parameters and temperature. The effect of pin struc—
ture on material plastic flow behavior was studied by numerical
simulation. The results show that the flow velocity of material de—
creases with the increase of the distance away from the weldment
surface and rotational axis of pin. The flow velocity of material
inside weldment increased with decreasing of the cone angle of
pine or decreasing of the width of screw pitch. As to the pin with
left screw whose rotational direction is clockwise the flow direc—
tion of material near pin is downward while the flow direction
near the thermal-mechanical affected zone is upward which is
opposite to that of the pin with right screw.

Key words: friction stir welding; flow; pin; numerical

simulation

Laser shock processing power supply topology and control
ZHANG Wei' QI Bojin' XU Haiying® ZOU Shikun® CHE
CAO Ziwen® LI Renjie' (1. School of Mechanical
Engineering and Automation  Beihang University
100191
ogy Research Institute Beijing 100024 China) . pp 97 - 100
Abstract:

the main circuit topology of the intrinsic and amplifier stage xen—

Zhigang®
Beijing

China; 2. Beijing Aeronautical Manufacturing Technol-
IGBT full-bridge inverter circuit was used as

on lamp drive power supplies in the Nd glass laser. Doubledoop
negative feedback control circuits which include current control
in inner loop and voltage control in outer loop were used in xen—
on lamp drive power supplies to achieve the constant current
charging to the energy storage capacitor at the limited voltage.
High—voltage pulse trigger circuit can produce peak voltage of 30
kV and make xenon lamp cut down reliably which is composed
of the gas-discharge tubes and high—voltage pulse transformer.
Pulsed xenon lamp discharge trigger circuit is proposed to gain a
very high peak power in pulse laser output by adjusting Q mode.
This laser shock processing power supply was applied to TC4 tita—
nium alloy tungsten inert gas ( TIG) welding joints and the
effect is significant.

Key words: pulsed xenon lamp; full-bridge inverter; la—

ser power supply

Development of flux for soldering of 304 stainless steel

GUAN Yongxing' XUE Songbai' HAN Ruonan' HU Yuhua®
(1. College of Materials Science and Technology Nanjing Uni—
Nanjing 210016  Chi-
na; 2. The 55th Research Institute China Electronic Technology
pp 101 - 104

The spreading properties of Sn-Cu-Ni solder on

versity of Aeronautics and Astronautics

Group Corporation Nanjing 210016  China) .

Abstract:
304 stainless steel sheet were studied by matching different flu—
xes and the results indicated that Sn-Cu-Ni solder has excellent

spreadability when it is matched with newly developed flux of

H36. Its spreading area reaches 109. 56 mm®> which is in-
creased by 249.4% 239.3% compared with fluxes of H;PO,—
C,H;0H and ZnCl,-NH4Cl respectively. Results also indicated
that the emulsifier 6500 can further improve the spreadability
and the largest spreading area reaches 157.49 mm’. It was found
that when the optimized flux H362 is matched with Sn-Cu-Ni
as solder for 304 stainless steels the mechanical properties of
the soldered joints are superior to the existing literature data the
tensile strength and shear strength of the joints reached up to 22.
72 MPa and 33.93 MPa respectively.

Key words: 304 stainless steel; soldering flux; spreading

areas; mechanical properties

Microstructure of 254SMO/Q235B dissimilar steel welded
WANG Ke' ZHENG Zhentai' XUE Haitao' SONG
Hongwei’( 1. School of Materials Science and Engineering He-
bei University of Technology Tianjin 300132 China; 2. Qin—
huangdao North Metal Hose Co. Ltd Qinhuangdao 066000
China) . pp 105 - 108

Abstract:
steel 254SMO/Q235B by taking ERNiCrMo2 ERNiCrMo-3
ERNiCrMo40 ERNiCrMo-42 ERNiCrMo-3 and ERNiCrMo-4

nickel-based alloy wire as filler metal. After welding the welded

joint

Manual TIG was used to weld the dissimilar

joint microstructures were analyzed by metallurgical microscope
X-—ay diffraction scanning electron microscope and energy dis—
perse spectroscopy. The results show that when the ERNiCrMo-
2 ERNiCrMo-3 and ERNiCrMo-4 welding wire are used a cer—
tain number of cracks will appear in weld. The studies indicate
that the welding cracks are solidification cracking. The key factor
to cause weld cracking is the difference of physical properties of
dissimilar steel and impurity segregation. The welds with good
appearance and without welding cracks can be obtained by using
the other filler metals.

Key words:  super austenitic stainless steel; welding of

dissimilar steel; hot cracking; microstructure

Research and application of joining technology at nanometer
scale HE Peng JIAO Zhen WANG Jun LIN Tiesong
( State Key Laboratory of Advanced Welding and Joining Harbin
Institute of Technology Harbin 150001 China) . pp 109 - 112

Abstract:  Nanomaterials have been widely applied due to
their unique properties. Joining technology at nanometer scale is
which

has broad application prospects in the fields of electronics aero—

gradually developed with the popularity of nanomaterials

space biology and health care. The microscopic effects of
nanomaterials were introduced and the current development of
joining technology at nanometer scale were reviewed. Solid state
bonding soldering/brazing and fusion welding were mainly dis—
cussed. The differences in some phenomena and physical proces—
ses between nanoscale and macroscale were analyzed. In addi-
tion the function of molecular dynamics simulation in nano—5oin—
ing field was pointed out. At last the application prospect of
joining technology at nanometer scale was presented.

Key words:

joining at nanometer scale; nano materials;

molecular dynamics simulation



