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ABSTRACT The effects of electromagnetic stirring parameters on the shape and microstructure of
MIG weld for 2219 aluminum alloy were investigated . The results showed that the number of dendrite
grains gradually decreased and the equiaxed grains gradually increased with the increasing of magnetic
intensity, the finger—like penetration of weld shapes transformed into elliptical penetration. With optimum
magnetic intensity and frequency, the weld microstructures were almost fine equiaxed grains and the weld
shape was the best. But with magnetic intensity further increasing, the shape of weld became worse, the
number of equiaxed grains gradually decreased and dendrite grains gradually increased. Electromagnetic
frequency had little effect on the shape of weld. Low frequency or high frequency electromagnetic field
would weaken the effect of weld grains refinement.
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Table 2 Electromagnetic stirring parameters
Sample No. 0 1 2 3 4 5 6 7 8 9
Magnetic frequency f/Hz 0 5 5 5 5 5 2 8 12 20
Magnetic intensity B/10~3T 0 3.9 7.9 100 125  14.2 7.9 7.9 7.9 7.9
Average current I/A 251 243 233 235 241 238 230 232 234 233

Average voltage U/V 26.4 27.1 27.6

28.1 28.7 28.3 27.7 27.6 27.5 27.4
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Fig.1 Influence of magnetic intensity on shape of weld (electromagnetic stirring frequency f=5 Hz)
(a) B=0, (b) B=3.9x107%T, (c) B=7.9x107°T, (d) B=14.2x107°T



3 # BRRI%: TESE0 MIG REH & SR8 H ST 269

B BREBPERT, EE bkl MIG R I 4
W, EERIIERT, TR B R AR GR
PRIR, PAERRIE TR, RREBTHERK i MIG 420, W
RS2 BB ST AR TR K. RERRRY 3R B LMK, e
RS2 2 BB TS, R IRYTRE/D, SRR IR
FRBAESE S, BRRE LS, BUE R R
RERR R SR BE o miet, FE IR B R AL AR K, R
—H P 5K, IS SIERRE, HRER. [, &
0 T8 o 7 M DR A TR B FS T LA 240 8, 2407 P 2 LA
JEETEE T AR T LR B, R T AR
M TR B, EEE ARG, R TR R R
SEE.

2 RH, B Rk MIG JRat, (R4 D
PR LR LUK, 7R R A A SR T, Sl
A EURAR D (B 22). BEERERRELORBEHE N, 748 55 Bl
RN L, HRBHSRD, M4 B=7.9x107°T A, &
4% WIS SULT /M SRS AR (B 2b, o). &
A JRE . A4 SR o, AR GE Sl B MR, B A
Zugn (& 2d).

AR 4% 20 SUAL B R SRR AR 38 A /N Y
SRS, WA RAATR G S, SRR A

o .,AL \ .A N '4
b

"
Ly vy

£ v >
AR Y. el
4’.;‘1

"ﬂﬁ’?.- , . '-4:‘;
Iy LA LAY

CERit o g

e h o Y

S

73544 ""g“&‘\‘ d
Nt
“‘:‘!gp _";?\;’,(;-

T uda A
LRI
SOy g
‘f-‘“-:’:w‘n?:' L e
A S

B Hunt® R IR S A 8 Sl ik B R 5 2R 1
Gr <0.061 Ni[1 — 42} AT, Hob Gr HEW
BT RAHRRE RSB, No KHAEBBUEHREK, ATv A
FEHFEZIME R LB, ATc AR S A KT
W, Co Ra&msr. wub=T I, B E T
WARM R AL B, AR BUEAZ R, REIRZEHER &
W 4H/ N SR R, AR SE . W 3 T
W, BEEAEH B OR AlZr F AlTi, 3R
% AlsZr 1 AL Ti EEAR TN FOESL R
9.1011] g R 7 38R B 5 4 R DL A% LB A B (=5
Hz, B=7.9x107°T), fR41E Mk AL S8 2 24
TEFBHMRIEZ D), FEOHEL BB X —
7RG X AP — BRI T (AlsZr M1 AL Ti 4F)
HENAREE, MO AR BUE A G, FIRMERA SR %
B — B PR TE M AEIR 2 30, (AR E W kL 2 2
WRl. BT UITIBERE, ALEAR SRR, B
PR AR BB R ARLE ALy B — 7, BB
FEICREB M A, SOHRMA T Ti, Zr 5§
A I AT, (20 AlsZe M1 AlsTi TR LIRRL
oM, R OB, W, R B PEAE IR M AR Ak
WBUEAR. W, BB A P AR AR5

PG "
Lt T Y

o ¥ AN X

N SN

B 2 G RE EEXT AR A% B AN SR
Fig.2 Influence of magnetic intensity on microstructure of weld metal (electromagnetic stirring fre-

quency f=5 Hz) (a) B=0, (b) B=3.9x107%T, (¢) B=7.9x1073T, (d) B=14.2x107%T
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Fig.3 Morphology (a) and EDS analysis (b) of heterogeneous nucleus within an equiaxed grain
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Fig.4 Influence of electromagnetic stiring frequency on shape of weld (a) f=2 Hz, (b) f=20 Hz
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Fig.5 Influence of electromagnetic stiring frequency on microstructure of weld metal (a) f=2 Hz, (b)

f=20 Hz
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Table 3 Tensile properties of weld joints
Method o, /MPa oy /MPa &/% Joint strength coefficient/%
Conventional pulse MIG welding 296.4 190.7 4.7 63
Electromagnetical stirring plus
pulse MIG welding 326.0 235.2 7.6 70
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