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Study on the effect of the ZA alloy TIG ﬂux_on the weld
formation and welding arc

LIU Xiu-zhong, LI Shi-tong, LUN Ning, YANG Min
(School of Materials Science and Engineering, Shandong University, Jinan 250061, ' China)

Abstract ; In the welding process of the ZA alloy, the effect of flux on the shape and voltage of the welding arc were
investigated by using a high-speed camera and oscillograph. The influence of TIG flux on weld formation was ana-
~*lyzed. Results show that TIG flux affected the shape of the welding arc and the formation of anode spot. However,
the flux didn’t obviously influence the cathode conductive district. TIG flux can result in the increase of welding arc
_section area and make the anode spot outstanding. The voltage of the welding arc does not greatly increase . The KCl
and KF in flux can lead to the reduction of hoth welding arc minor contraction ‘and section area. LiCl and ZnCl, can
make the section area of the welding arc increase. ZnCl, can prompt the formation of the anode spot and make it
- obvious. The ZA alloy TIG flux can also make the surface of the weld fine and reduce the weld width.
Key words: ZA alloy; TIG flux; welding arc; weld formation
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Fig.1 The X-ray diffraction pattern of the surface of ZA alloy
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Fig.2 The schematic diagram of the welding procedure
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Table 1 The chemical composition and mechanical properties of

Bl 2

the base material
L ¥ B 5riwi% R
Al Cu Mn Mg,Ti,Tm Zn o,/MPa §/%
9~12 3~5 0.2~0.3 alittle balance =300 >3
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Table 2 The welding parameters of TIG welding

2% #BAR/A BE/mm/min B®K/mn S ERE/mm
B{E 80 1755 3+£0.5 2.5
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HR KCl LiCl KF ZnCl,

a8 © > o > HAMA KF 4B, 30 1 5 5¢ h 10 BT BE 5 7=

A, BIRR XA BT W4 s B 3d BTR R ZnCL, X85
: ~ B, L A W4 , A 2 F DI ER) SR8 B AR BE A T 4
2 RBLEE o, BRARBE S4B /N 28 s, IR BE 3 s 1 3e &

TIG 4877 BP 25 41 ST TR 5 42 701 B0 i ITE 285, 2 5 9
2.1 BFIIE R RSB HI RN A IR A, FAARBE SN, B0 B

B3 RAANREN &G TRERMNES, B4 BIRKETBAAHE. AE 4 RHaTLUES, B
SRR EE R, % 4 MESKNERRE.AE 3 HEABRFXET, 15485 5 EEA AT/, P KF
R LE L ERNIMASBAFREER A THEIK B B, NE 2 W el LUF H, KF B4E1
ITEAR , (HRIR S X AR E . B 3a B SEEZAEWAE . ARG, BERT 2 REE
A KCHIEF i s SR IE BT B s I EL A RS 8, 3 ZnCl, B85, MR X AF 4 R 2 3
Heas , IR AR LA K ® 3b 2 LiCl P RN  BHENE/HE.

sle]oo]oo]e0j00

without flux  with flux without flux with flux ~ without flux  with flux  without flux with flux  without flux with flux
@KCl1 ® LiCl1 (© KF @ ZnCl, © TIG fluxes
B3 R SRR B R e
Fig.3 The effects of fluxes on the arc morphology
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Table 5 The ionization potentials ( E,) and the electron affinities
(E,) of the elements
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Fig.4 The welding bead appearance by different fluxes a 3.0 _
*4 FEORENE Ar 15.76 —

Table 4 The width of the welding bead surface K 4.34 2.22
il RAER/mm RN /mm  —F 2 7% /mm Al 5.98 4.25
KCl 6.5 4.5 2.0 H 13.60 —

LiCl 7.0 5.0 2.0 Cu 7.72 4.36

KF 7.0 4.0 3.0 Mg 7.64 3.64
Zn(ClL, 6.5 5.5 1.0 F 17.42 —

TIG $E5l(Z 4 0) 7.0 5.0 2.0 0 13.61 2.0
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Fig.5 Arc voltage change curves during welding
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