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Abstract: Straight polarity direct current method (DCSP A-TIG) was applied to join 2219 high
strength aluminum alloy, and the effects of single-component(AlF;,LiF), three-component (AIF; +
30 % LiF+10 % KF-AlIF;) and four-component (AlF; +30%LiF+10% KF-AIF, +10% K, SiFs) activa-
ting flux on weld face forming, weld quality (porosity), arc shape, weld penetration, joint micro-
structure and mechanical properties were studied. The results show that adding activating flux helps
to remove the oxide film on the weld face of the 2219 aluminum alloy, improve the weld surface form-
ing quality; the four-component activating flux of weld face forming is the best; compared with the
weld quality of variable polarity TIG welding (VPTIG), DCSP A-TIG welding method significantly
reduces the porosity generation in 2219 aluminum alloy weld; AIF, single-component activating flux
obviously increases the weld penetration, which has obvious dragged arc phenomenon; DCSP A-TIG
welded seam has the same structure component as the parent metal. Welding current has a greater in-
fluence on DCSP A-TIG weld microstructure, increasing current may result in the coarsening of the
joint microstructure. The strength and elongation of the DCSP A-TIG welding joint, which are coated

with four-component activating flux are the highest, and the mechanical properties are nearly the same
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as VPTIG welding. The DCSP A -TIG welding method of 2219 high strength aluminum alloy is of

great value to the engineering application.

Key words: 2219 aluminium alloy; A-TIG welding;activating flux; DCSP

R0 2 s R A R T 1 A 1 R R L P T L R A
THE W RRFE R H AR A S HARMmBEEDY
PPk R RE AR B R DL e O 25 M R L AR EE R
B A R 1 R 22— ] S AR G A AR
ROKR R — T [ P A 0 BIF 2 A R R S B OE
e P 422 T = B 08 A R [ A 4 Pl IR A5 1 T B I 4 R AR
Bz R H BE S0 B = RO 4 H b L T FLRE AT R AR R
A P A A B SRR 5 H A (6] B B O A AR, ]
DAY/ S LB o 88 v R e R P ORG BE  R ER A A AR
IR I ) s AR A P T 2 T B S A T Y A T S
MHTER A 4 TIG HE 0 1k 5280 H 30 1F W 1 0 92 0 32
B 2 5 M B 4 I G e AR 4 1 O

H A2 B R G 4 A ISy T A F 5 R S A A
BH AR 25 Ak 25 FE | L 300 10 AR 1 0 W SO R 751 g 7 2 i
3. Hp, 3T B AL K AL H Y S ot A8
P R 3 AT AR R R RN AR A AR T O
R FEPRAIE 25 B S0 Ak IS 45 14 T R T BB i e T Ak
I IR R R UB A R A RUE R T 2
FE A 7 T o 7 2 AL R B AT R . U OE A R A
e S0 SIAR 7 3 B 108 51 30 480 JIBE 3 1 0 A ol A A0 i 4K
A5l 2 I R T (RS AR K v B Y L A7 #
NN I | D Ay B o A e R W SN 2
2% F TR | R T4 A DA B0k L AR, L Tl 7E TIG 45
J7 T 32 SR F S A AR W R AT LF21 48
A A E L TIG /R, 55 0 58 36 I K 4% 15
AL .

2219 R A G R T R S v R ) 25 R R R L 2 A
Kz B A A K R AT R A S S5 MR
—H LAK, 2219 585 4 00 0 5 BEL A T K [
FH s R A A AR AL 23R R 42 3 i B R UM 45 )
BV OHRT SR R TIG M T2 2219 48
B 4 AR, 5 BEAR KA R 42 i U DL MR H 2 )2 AR
T XS AREAL 2219 R A & MR Sk iR I R 8, 1
MR EZARTE 1 HAE AR 4% v b S BB 8 ) LR
UL, $2 1R B3 I B P TR M AR HE R (DCSPA-
TIG) #4% 2219 454 4 - BV AE B B ek 5144 F . R
FH& U106 M 00 2F 47 & i 60 B & i AR B2 Gk B L BR
2219 FR A 4 2 v AU AR B L P AL R B R A AR
REER IFEH T AR T 2% & . 0 FHA 4l
T 20003 R o e O AR 4 LA o 0 4 R S R
TARRN M. BAT A-TIG 5 ep i v 500 i i 32 22

R TR R B R AR TR SR W b B4
F AR G 4 43 16 R R JF R 2219 48 A & U E
Wbt TIG MM T 2S5, B 78 L BR 8 A 4 R M4
A T B KR 4 b AL BRI, S 2219 SR A & B R
EME TIG 4,

1 SEWMHBINTIE

HOWIE W R E PE TIG 48 52 5 R ] 4mm B Y
2219 =R A SR AL IR 1 TR s R 2R
FH#E B ER2319, 7 4 A 6% 36 M 500 )84 an 58 1 B
BAZH Y 1R PR R (B & H o ALR, I LiF) 3 2H 230 3% 1 7
(Fif ol AR, +30% LiF 410 % KF-AIF, ) . 4 4 4y
WHER O 2 1o ALF; +30 % LiF+ 10 % KF-AIF, +
10 % K, SiFy) ,

1 Q29BN LERST (REHHE/ %)
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Fig. 1 Surface forming morphologies of overlay welding seam

(a) AlF; ; (b) LiF; (o) three-component ; (d) four-component
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Fig. 2 Surface forming morphologies of butt welding seam

(a) AlF; ; (b) LiF; (¢) three-component ; (d) four-component
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Fig. 3 Internal quality morphologies of butt welding seam
(a) VPTIG; (b)DCSP A-TIG (AlF;); (¢0)DCSP A-TIG(LiF) ;
(d)DCSP A-TIG (three-component) ; (e) DCSP A-TIG (four-component)
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Fig. 4 Diagrams of arc shape (a)without activating flux; (b) AlF; ; (¢) LiF; (d) three-component; (e) four-component
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Fig.5 Weld penetration diagrams of overlay welding seam  (a) without activating flux; (b) AlF; ; (¢) LiF; (d) three-component; (e) four-component
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Fig. 7 Microstructures of the welded joint zone (a)three-component overlaying;

(b) four-component overlaying; (¢) three-component butt welding; (d) four-component butt welding
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Fig. 8 Effect of welding current on the tensile strength of
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