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Table 1 Chemical composition of 7A52 aluminum alloy
Si Cu Mn Mg Zn
0.25  0.05~0.20  0.20~0.50 20~2.8  4.0~48
Fe Cr Ti Zr Al
0.30  0.15~0.25 0.05~0.18 0.05~0.15
2 ER53% ( > )

Table 2 Chemical composition of ER5356 filler

Si Cu Mn Mg Zn
0.25 0. 10 0.20~0.50 4.5~5.5 0. 10
Fe Cr Ti Al

0. 40 0.15~0.25 0.05~0.15 0.05~0.15
b
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Fig. 1 Schematic of vapor plasma arc welding equipment e e |
% 120
3 =
Table 3 Welding parameters of vapor plasma arc welding § 100 |
|
80 : : . -
UhN Il viCememin~") d hm 0 10 20 30 40 50
PEAREEH.OPERS s/mm
220+10% 3.4~ 12 50~ 70 2~4
2 (HV1. 96)

,  CS5—2210—1
HVS — 1000

OLYMPUS — BX41 Quanta2000

GENESIS .
5 mL. HNO;+3 mL HF+92 mL H,O

2 HWEERRKITER

2.1
4, 303 MPa,
74 %, 250 MPa,
61%.
4 T7AB2

Table 4 Tensie strength of vapor plasma arc welding joints

1 2 3 4
R, MPa R, MPa R Mpa R . MPa R, MPa
303 230 23.2 245 250. 3
’
8 000 K ,

Fig. 2 Surface hardness distribution of welded joint
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Fig. 3 SEM micrograph of tensile fracture of welded joint
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Fig 5 Chemical compositions of the welded joint from EDAX
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Table 5 EDAX compositions of different zones in Fig. 5
Zn Mg
(d) 1R5% 4.64 3.12
3.33 3.84
4 7AB2 1.45 5.52
Fig. 4 Microstructures of 7A52 aluminum alloy welded joint
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Time-sharing controlled frequency multiplication of IGBT based
180 kHz/50 KW high frequency induction soldering power supply
SHEN Jinfei, HUI Jingg WU ILei, YAN Wenxu (School of
Communi cation and Control engineering, Jiangnan University, Wuxi
214122, Jiangsu, China). p 1—4
Abstract:
cy o an IGBI based the IGBT current must be enlarged extremely,

In order to increase the inverter of output frequen

however, nowaday, the increase of output{requency is limited. Car-
rying on two groups of inverters by the time-sharing contmlled technm
ology may multiply the output frequency of IGBT based inverter. A
novel 180 kHz IGBT based high frequency soldering power supply
was presented which applied by frequency multiplication and time-
sharing control. The power supply has two pamnalleled IGBTs in each
inverter bridge am in chaiged by the time-sharing control  therefore
each IGBI opemnates at haf frequency, and the switch loss reduces
half too. The inverter operates at double times of each inverter group
and achieves at the frequency of 180 kHz While the load of solder-
ing power of 50 kW in series resonance conditions each IGBT oper-
ates under the condition of ZCZVS turmron and ZVS turrroff. Work-
ing principles and the pamameters of main circuit and the contwl
frames and the experiment waveforms are given.

Key words:  frequency multiplied inverter; sldering power
supply; IGBI time-sharing control

Influence of elevated temperature holding time on micros truc-
ture and properties in heat affected zone of fine grained titanium
alloy WU Wei GAO Hongming, CHENG Guangfu WU Lin
(State Laboratory of Advanced Welding Production Technology, Har-
bin Institute of Techmlogy, Harbin 150001, China). p 5— 8 12
Abstract:  The influence of elevated temperature holding time
(£3) on grain growth micwostuciure transformation and mechanical
pmopetties in heat affected zone of fine grained Ti-6A1-4V aloy with
equiaxed crystal has been investigated using themal simulation test
ing machine. Results show that grains in coarse grained region have
been coarsened seriously and the intracrystalline o s composed of
orthogonally oriented martensitic plates which have a substructure
containing predominately twins with longer 73; Grain growth tenden
cy is relatively little and its mormphological features of intraciystalline
o present lath martensites which have a substucture containing pre-
dominately dislocations with medium and shorer f3; Continued im
creases in #p results in a reduction in the hardness of coarse grained
region; Finer grains intracrystalline o' martenstes having disloca-
tion substructure induced by shorter f3 result in higher mechanical
pmopetties than martensitic plates which have substructure containing

twins with higher #3 in coarse grained region.

Key words;  fine grained titanium alloy; coarse grained re-

glon; grain growth; martensite; substructure

Microstructures and properties of 7A52 aluminum alloy welded
joint by vapor plasma arc welding MA Shiningg LUO Lin
QIU Ji, LIU Qian (1. Faculty of the Remanufacturing Engineering
Amored Engineering Institute, Beijing 100072, China). p 9—12
Abstract
by vapor plasma arc welding with ER5356 filler and 40% acetone

7A52 auminum alloy plate of 10 mm was welded

H,0 wlution. The mechanical properties and microstucture of the
welded joint were studied. The results indicate that the welded joint
shows sound mechanical properties. Micrograph analysis shows that
the tensile fracture exhibits laige quantities of dimples, which indi-
cates good ductility of the weld. There is a softening zone in the
HAZ. No abnomal porwsity, inclusions and micro-cracks were found
in the welded joint. Therefore, vapor plasma arc welding of 7A52
aluminum alloy can obtain excellent welded joint.

Key words; 7A52 auminum alloy; vapor plasma arc weld-

ing; welded joints; micrestucture

Mechanism of CsF-AlF; and KF-AlF; fluxes reacting with oxide
films of 6063 aluminum alloy ~ ZHU Hong"’ XUE Songbai',
SHENG Zhong' (1. College of Materials Science and Technology,
Nanjing University of Aeronautics and Astronautics  Nanjing
210016 China; 2. 14th Research Institute, China Electronic Tech-
nology Group Corporation, Nanjing 210013, China). p 13— 16, 20
Abstract  CsF-AlIF; flux and KF-AmF5 fluxes were selected
the effects of removing the oxides on the suface of 6063 aluminum
alloy by these two fluxes were studied at different temperatures and
then the reaction mechanism between flux and surface oxide film of
6063 aluninum alloy was analyzed and discussed. It is discoved that
the oxide film on the suface of 6063 aluminum alloy was removed by
CHAIF, flux in a reacting and /or diswluting way, and the HF
formed at high temperature from NH, F was the critical compounds
existed in the Cd~AlF; flux. In addition the formation of HF was
improved and accelerated duo to the H,0, hence the process of re-
moving the oxides was accelerated by the flux. The CsF and AlF;
were not found and only a few amount of CsAlF, was found in the
residual of CsF-AlF; flux, and also, the main resdua of KF-AIF;
flux was KAIF, at the 570 "C, KAIF4 was not found at the 610 C,
which only a few amount of KMgF; was found. Results also indicated
that in the residua of KF-AIF, flux, Mg, Mn and KAIF, would loss
gradually, which lead to the melting point of flux increasing rapidly
and the flux fluidity became poorer.

Key words: 6063 Al alloy; oxide film; flux; resdua



