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Fig. 1

TA2-1060 and TA2-1060-TA2 cladding plates
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Fig. 2 Line cutting scheme of the samples
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Fig. 5 Elemental diffusion at the bonding interfaces
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improve the horizontal welding quality.
Key words:
metal transfer; GMAW

local dry welding; horizontal welding;

Explosive welding experiment and property test of TA2-
1060-TA2 cladding plate FANG Zhonghangl, SHI
Changgen', FENG Ke', GE Yuheng’, YOU Jun' (1. Army
Engineering University of PLA, College of Field Engineering,
Nanjing 210007, China; 2. High Speed Institute of China
Aerodynamics Research & Development Center, Mianyang
621000, China). pp 87-92

Abstract: To solve technical problems of low
weldability and easy generation of brittle intermetallic
compounds during titanium-aluminum explosive welding, the
low-detonation-velocity powdery emulsion explosive, lower
limit of charge thickness and upper limit of distance between
the flyer and base plates were determined, thereby successfully
manufacturing "1 + 14 + 1" TA2-1060-TA2 double-sided metal
cladding plate with 100 % welding rate. The results of OM,
SEM, EDS tests showed that the interfaces of the cladding
plate presented the high quality small wavy bonding; under the
action of peak blocking and flyer plate extrusion, the flowing
of the base and flyer plates generated the vortex structure
where the ingot structure wrapping molten metals were
observed; different levels of elemental diffusion took place
near the bonding interfaces. The mechanical test results
showed that the bending strength, tensile strength and
microhardness peak value of the cladding plate were 288 MPa,
165.5 MPa and 227 HV, respectively, which met the
requirements of industrial production.

Key words: explosive welding;

bonding strength;

small wave bonding

Effect of energy director on microstructure and mechanical
properties of CF/PEEK joints obtained by ultrasonic
welding  ZHANG Zenghuan', SU Xuan’, LI Hao', TAO
Wangz, WANG Yuhua' (1. Shanghai Aircraft Manufacturing
Co., Ltd., Shanghai 200436, China; 2. State Key Laboratory
of Advanced Welding and Joining, Harbin Institute of
Technology, Harbin 150001, China). pp 93-98

Abstract:  The ultrasonic welding was employed to

connect carbon-fiber-reinforced polyetherether-ketone
(CF/PEEK) composites. The effects of the shapes of energy
directors (ED) on the microstructure and mechanical property
of joints were mainly investigated. The results showed that the
heat affected zone (HAZ) of the joints was larger when the
rectangular or triangular ED were used, which was caused by
the high viscoelastic deformation of EDs, rapid heating rate at
the interface and high interface temperature. Thermal stress
was larger at the interface between carbon fiber and resin in the

HAZ, which easily resulted in cracks and other defects. In

addition, the flow pattern of ED made void defects easily
occurred. Therefore, the joints had poor mechanical property.
When flat ED was used, the interface formed a good
connection with ultrasonic action time of 0.9 s. The flow
pattern of flat ED was better than that of the rectangular and
triangular ED, so no void defects occurred in joints whose
tensile-shear strength could reach 28 MPa.

Key words: ultrasonic welding; CF/PEEK; energy dir-

ectors; interface temperature; mechanical property

Characteristic of titanium/steel dissimilar metals joint
brazed by bypass-current arc welding MIAO Yugangl,
LIN Zhicheng], Z0U Junpanz, GUO Junliangz, HAN
Duanfeng2 (1. National Key Laboratory of Science and
Technology on Underwater Vehicle, Harbin Engineering
University, Harbin 150001, China; 2. College of Shipbuilding
Engineering, Harbin Engineering University, Harbin 150001,
China). pp 99-103

Abstract:  The titanium and steel dissimilar metals
were brazed by bypass-current arc welding with S211 copper
alloy as filler metal. The macro and microstructure, element
distribution, and tensile strength of the brazed joints were
analyzed by using optical microscopy, scanning -electron
microscopy, universal tensile testing machine and other
technologies, and the hardness distribution of joint was
analyzed by using a micro-hardness tester. A well brazed joint
of titanium/steel was obtained, and no obvious welding defects
were found. Hardness test found that the hardness in the
titanium/copper area was significantly increased, and this was
related to the easy formation of Ti-Cu intermetallic compound
in the titanium/copper area. The fracture of the titanium/steel
brazed joint occured on the copper/titanium side, the fracture
mode was ductile-brittle mixed fracture, and the tensile
strength reached 291.55 MPa, which was about 88% of the
strength of the copper solder.

Key words: Ti/steel dissimilar metal; bypass-current

arc brazing; element analysis; tensile strength; hardness

Design modeling and experimental verifications of the
laminated busbar for high frequency arc welding inverter
HE Yaning, XIONG Gang (Chengdu Xionggu Jiashi
Electrical Co., Ltd., Chengdu 611731, China). pp 104-110
Abstract:  With the increase of switching frequency,
reducing stray inductance becomes one of the key factors in
designing high frequency arc welding inverter. In order to
meet the demand of DPS-500 of 50 kHz/20 kW, a laminated
busbar was designed, which integrated DC link capacitor, soft
start circuit, IGBT module and three-phase rectifier module.
The numerical calculation of quasi-static electromagnetic field
was carried out using ANSYS Q3D. Parasitic parameter

matrices were extracted. The multi-port circuit model of the



