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Influence of Applied Magnetic Field on Microstructure of Weld Seam of LF21

Aluminum Alloy by TIG Welding
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Abstract: Applied DC longitudinal magnetic field coaxial with the welding gun was introduced to control TIG
welding process for LF21 aluminum alloy aiming to the thermal cracks and porosity during TIG welding process. Taking
constant applied DC longitudinal magnetic field TIG welding as study object the changing patterns and the changing causes
of the weld morphology of LF21 aluminum alloy were researched by metallographic and hardness analysis. The experiment
results show that, under appropriate magnetic field intensity, the formation of the weld is good, and the refining effect on
the microstructrue of the weld is best, the hardness in the center of the weld is greater than that without magnetic field, and

it is closed to the hardness of the base metal.
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Fig.1 Schematic diagram of welding equipment
with longitudinal magnetic field

1R SV I R AR 1 R VBB, FEHIES
AR T BB R AR A O ZH 41 FE SR 4
OE—Nt%, BB T4 0.25mm 4 H 401lmVD

126

Hot Working Technology 2011, Vol.40,No. 1



¥ A HR

Casting - Forging - Welding || ﬁﬁ%f&ﬁﬁ*

B AR B o ) B R A B R 2R 50 g, hn Rk
[d] 10s,

2 XBWHERESGH

2.1 S hn g e R A7 3o 8 4% R LTS 5 RO B Tl

SIS [ A 1 R A AAS 0 37 B9 1% L R, LF21
MALBELEMIERINE 2 Fia, hE 2 iR, &
RN 7 B, KRG S AN 5T I R 5 2 W 5
BE 7 2mT B, K546 S0 ) BE AR P 2(a) Bt /I B HE B HY
55 Mk iR 6mT B, KR SELUK I 51 85T, Al BE
P 2(b) BB/, B IR AR IR S R DN T
MR8 IRIY RAE MRk IR AR 10mT B, (R 48 2L
B ZAFL TR RS AR 22 G AR . ZESM A
RS AR R T, H T AR B e SRR B 8 P RO OS
&R Z AN WM, SR HE R IR O A e , X
e b A TP VR P, B 4 3R BE Y O, P R A
1R, 5 R A S 4 R R ) e YOS
B A, R U T 4 0 TR BE R B, (S R

c)B=6mT

B 2 N [E R 58 BE T 48 A R A 0 R LT 5

LA T g 2 1) AT AR, AT 5 A S ) ST B EE 4K
957 AR I 2 Tk 7 9 B 1 I Y (] Bt 4 O £ R4
bR [ A R YRR T RN, RS R AL A LR
Sk, e RGP R BLR W AR WS . Y
BRI R T — 2 E e, BRSS9
i, B0 T R A B AR X, AT A TR A X
e, RSB L ELIE B, RO (AR AR A UE AR 22
2.2 40 1) R 3% X KR 4 % UL4B 4R RO Y il

S HnAS 6 G 1 3 R AS 0 @ 35 B9 1 &L T LF21
BE SRR NBORALS N IE 3 iR HE 3 TR,
TERMBEF I, RERk BRI B R
REAL, FRERLR, T B S A AR ik R A S
Br i, A 2 B BURDIR 36 S AR TTIE AT X
a4 4% A LY ) J5L 4 B P Y . G5 RN 2mT
i, KRG SRLA TR Al (H AR LR BE AR R, LR
AR BERRZ AR A RE, ERRIM
ROR M, 46 K400 b T SRS s MR SE M IR &
X i P A AT A R R R B,

;

Fig.2 Macro-photograph of weld seam under different magnetic field intensity
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Fig.3 Microstructure of weld seam under different magnetic field intensity
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Fig.4 Hardness of the weld seam under different
magnetic field intensity
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