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Table 1 Chemical compositions of AA 5052 aluminum alloy
Al Mg Cr Si Fe
95.70 2.20~2.80  0.15~0.35 <0.25 <0.40
Cu Mn Zn He
<0.10 <0.10 <0.10 <0.15
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Table 2 Dimensions and performance parameters of N40 type NdFeB permanent magnet
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Table 3 Experimental parameters
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Fig. 2 Effect of welding current on nugget size with and
without EMF
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Fig. 3 Effect of welding time on nugget size with and
without EMF
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Fig. 4 Effect of welding current on weld strength with and
without EMF
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Fig. 5 Effect of welding time on weld strength with and
without EMF

FE 5 A ARFEI [ KSE T, He (8 28 far 20 31 34 m
T 25.6%,10.3% ,14.2% ,14. 2% 1 14.9% . &
56 ANIMEEY IR (200 ms) B4R 5 R BE S TG
W3 KBTI (300 ms). B8 o AN IN#E 3 mT LA 46
FE IR (], 4 AR R OR. [ I B ] ) 46
o n] DARRAIG A Sk i B 461, LR, A 3 %o 1y 4
B LA e R . (A5 7 B 2 TE 900 ms i, 45

AR (E AT A BT R R SRR T AR — S a]
K, SPECTRRI IR 26—, TR G SO
FRZHSUTRDRLL , TR H )~ i
2.3 SMEEAX IR E R BRI

Kl 6 L SE iR MM INGE ) AR I R AZ R 0 Y
SRRl AR X AR

i

L 2ol
(h) 5I~ﬁﬂlﬁtﬁ

B 6 FLHMEIAIIMNNELIS T RIS SR ER
Fig. 6 Equiaxed grain in weld nugget with and without EMF

FEAL G SR A5l XA 11 2 0 100 Sl A
i (AL M, 1B (1 5 G 4 20 22 ) 7 A 1 R AT
HHB(AL Mg, ) # (& 6a) . TiLE S INHE ) s K A%
SRl DX Y B AR B D TE K 6b rhAE
AR X LT A BB 2 S S o AR, [] IR 4544l
AT 4k,

MANIN G sRE T A AR RS A A AR
] JE R AR TE T A A% o v Ve VA 1o s A% J) L 1%
Bl (AR AR AZ N B TRLE A B I £ S
BIEE R, ARG S R Y R R 2 (AR AL
i A AEBUBRAT T, T At e ZE R X A
?%ﬁ%/\%ﬁw\]ﬁﬁfﬁﬁﬁﬂﬁﬁﬁﬁ OARAE T, fl

TR NI AL T s 35 22 [R) B R 20 e o, ff 0 A%

V\J%BE’JM?F% RO AT SN ) X SR AR AR A T A AR
FEE A% PN A5l et 140
2.4 IBZRHEE

SCHROX R R ) SR AT T S Rl



72 Gl

# ¥ #

% 36 %

B ERME 7 Fis. |7 9 BM FonEER HAZ 3£
AHGEMIX, CC Rtk X, EG 7R &4 i IX..

60
—e— AN

56 b —e—ShnwEds .
_ / e CG
= 52+
= .
= EG
i 48
B BM / BM
H 44 .
kS

40 HAZ HAZ

36 1 1 1 1 1 1 1

3 2 -1 0 1 2 3
PR OBEE d/mm

B 7 FCOMMELIAHFSM NS A R IRIS R REE S T
Fig. 7 Hardness distribution in weld nugget during RSW
with and without EMF

BERILW] A SMINTE , F I AR & DR A5l
finn DXCRE E T8, 3 2 HY T AN g 3 I ol & 2 04k
SRR, [FRSMIEE 1k HAZ X BT
W, SXRUISMINGE 7 (s B B S i 2 o
PRLH B ] e e A AL 1B

3 % #®

(1) ANt | R 0 R I A A s A% Sl 1)
e ATAHE R BRI K IEARIM T 2S5, B
RIBER ELBITE 5% ~25% A%

(2) AN 3 R T AR PR R i
10% ~30% A4

(3) AR T SRR A2 N R ) Al k.
[ ARG ] A3k HAZ KRS R | ok 2 fdi 15 4 i
W e s S B4R 5 R AR AR 3K

(4) MR AR /NSAR K AR I [R] AR i B
AR, #R S BEAR AN R 3 B 0. PRI I 224 % st A
ﬁﬁﬁnmz‘z%ﬁﬁ,@E%fiﬁ@l?ﬁ%é@&?uw

S 3k

[1] Zhang H, Senkara J. Resistance welding: fundamentals and ap-

plications[ M]. New York: CRC press, 2005.

[2] Marya M, Gayden X. Development of requirements for resistance
spot welding dual-phase (DP600) steels part 1-The causes of in-
terfacial fracture[ J]. Welding Journal, 2005, 84 (11): 172s -
182s.

[3] Villafuerte J, Kerr H. Electromagnetic stirring and grain refine-
ment in stainless steel GTA welds[ J]. Welding Journal, 1990,
69(1):1-13.

(4] VU, MBSy, R, S5 SMIBEZ X CO, #Rilka
HIPLELLJ]. RE2EHE, 2004, 25(2) : 65 -67.

Jiang Shuyuan, Zheng Xiaofang, Chen Huanming, et al. Outside
magnetic field control to spatter of CO, arc welding[ J]. Transac-
tions of the China Welding Institution, 2004, 25(3) ; 65 -67.

(5] % &, s{EW, EAE, % SRR GTAW 548

JEHLELLJ]. JRE2AHE, 2001, 22(3) : 17 -20.
Luo Jian, Jia Changshen, Wang Yasheng, et al. Mechanism of
longitudinal intermittent alternative magnetic field on weld forma-
tion in tungsten inert gas arc welding[ J]. Transactions of the
China Welding Institution, 2001, 22(3) . 17 -20.

[6] Popov V. Effect of the magnetic field on the formation of the joint
in resistance spot welding[ J]. Welding International, 1993, 7
(11): 905 -907.

[7] Watanabe Y, Takeda T, Sato H. Effect of magnetic field on weld
zone by spot-welding in stainless steel[ J]. ISIJ International,
2006, 46(9) : 1292 - 1296.

[8] skibdt, EMEZE, 2B, MR ) 16 5 #3735 i 1 9
[ C)/ BT — R EBEAUGECEGHE 1. dt
AU AUl AR, 2005 : 406 - 409.

(9] W &, 400, BoCde, 45 KBRS 0 XL @ 5 9
FHLEARBTRERSZIR [ ], JEsAAR, 2011, 32(4) : 21 -24.
Shen Qi, Li Yongbing, Chen Guanlong, et al. Impact of external
magnetic field generated by permanent magnet on quality of dual
phase high strength steel by resistance spot welding[ J]. Transac-
tions of the China Welding Institution, 2011, 32(4) . 21 -24.

[10] LiYB, LiYT, Shen Q, et al. Magnetically assisted resistance
spot welding of dual-phase steel[ J]. Welding Journal, 2013, 92
(4):124s -132s.

[11] Qi Shen, Yongbing Li, Zhongqin Lin, et al. Impact of external
magnetic field on weld quality of resistance spot welding [ J].
ASME Transaction Journal of Manufacturing Science and Engi-

neering, 2011, 133; 051001 - 1051001 -

YEE T : 2 ve, 98,1986 4 T, 32 %0 M 297 e LA R R
AT IRSE. ZFIE 10 5. Email: liylju@ 163. com
BIWESE: » = 9 282, W5 S0 Email: 1@ gu.

edu. cn



