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Abstract

minum alloys was developed. With different welding parameters , the variation in microstructure and tensile mechanical

A novel ultrafast-convert complex-pulse square-wave variable polarity arc welding technology for alu-

properties of complex-pulse square-wave VPTIG welding joints for SA06 aluminum alloy was studied. The experimental
results show that with the appropriate value of complex pulse current frequency and pulse duty cycle,the quantity of
intermetallic compounds in the weld is increased and welding quality is improved obviously by the effect of high fre-
quency square wave pulse current. The rates of weld tensile sirength and percentage elongation to base metal are
95.8% and 84. 8% respectively under a 40 kHz pulse current frequency and 50% pulse duty cycle.

Key words

Ulwrafast convert, Complex pulse square wave, Variable polarity , Aluminum alloy

0 F5 Btk IR L T2

FEhnbkeb T R B E AR BA B SE 1 BRETIRE SRR RER SR IR
YERL, PR B LR A e RE  © 80 48 A1 kL & FETRIRAS R BE , Bt T — M R B = A ik
BEOYIHEAZ Y PIRGR R, Mok iRy SR e R, RS R TR A A X i ]
WX G R E AL AA B AR, B lkebdy  ELRA PR R b T RR B AR R AR (50 ~ 100
TRBRREAN G4 LGSR R M A S0 AR R A/ ps) A TR 7 B iR 7. LA 5406
B FEARA St U B AR R g AR A TIG FLIOA G, HE ey i 1] R R FL 2

Sk (=20 kHz) A AT RE X 40 G S AR 4R 1 it
< Y 5RE [ o A ML B AU AR R A B Tk
R E A A R B I AL R RES Y Sk,
W5 T — Bl AR PRIV F I, PR R R PO B R
THERIT PR AR AR (50 ~ 100 A/ s ) AR A% J5
FRL YA H A RTINS, 7 TR AR A P A 455 2 N T P8 s
PR 5 R R, S B A v ARk v 5 P R Y A

i B £4:2008 - 07 - 10 ;{& 8] H £ :2008 - 09 - 24

Bz R FH TPS2014 U7 7R I #8 AR IR L 3t A& IR 2
KA ARAG PRI 1B P A B R O, A 1
B , B A EAi kb AR (e it I L R IE S 808 -
TIE{E 80 A B3 20 kHz, k5 25 Lt 50% 5 B il
PEAR AT 500 Hez; 1EAR P I5fE HL I 1000 A5 SR
HLE 120 A IE AR R Frgert el b 4: 1, B 1
A LA A0 A5 (] % 2 PR B S5 AN R T o R 5K

FEB A MRSR 1979 SR B LI R A TR R SEAE G S RS SHE R RABURER AR, E - mail: congbg@ 163. com

ERMBITY 2009 4F 452 H



TEMEAI AT B 120 A FFE +100 A LK
M +100 A FRESE -120 A VAT A 4 s, RN,
Profeian g RN ok FLEA B Pes i - A i
TR (50 ~100 A/ ws) FIEA ATk it
WA T AR A 4 TIG HUIUERE , AR EANIMEfT 5
BhRRTE TG , F OB T A5 AR, TCr o IS 52 o

150

100 bgre - MEHII B
50
0

FRAZHL /A

=50 ¢
-100 b

-150
0

B [El/ms

(a)  RAWAR T B

150 . e AR :
00 b
50
0

AL /A
&

150 5 20 40 60 80 100
Bl s

(b) FF LT

150
100 fumeriammag s S
50 ;.‘.Al‘...i.“x..‘.I““:‘..it.‘....45.“.1““

FEELT/A

|
— |
o W
o O

150 20 40 60 80 100
I/ s
(¢) HU TR
B 1 ARk R A Ty i i R O (50 A/ div)
Fig.1 Waveform of complex high-frequency-pulse variable
polarity square-current
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Tab.1 Main chemical composition of 5A06 & ER5356
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Tab.2 Main complex-pulse VPTIG welding parameters
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Fig. 2 Microstructures of weld zone
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Fig.3 Tensile performance of base metal & welding joints
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Fig.4 Tensile fracture surface of weld joints
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