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Fig.1 Binary Al/Fe phase diagram

660 CAAT M5 MAHZEIT 840 °C, 41
TE AL AN IR 1 R I b s BKAE
B R E R AR E N, E TN
AN TR, JIREN T 225~600
CHY, B BRACA 0.01%~0.022%,
TSI N — FR 8 11 e T A 1 4
J& Bl 4LE 9, 41 FeAl. FeAl,. FeAl,.
Fe,Aly. Fe,Al, M Fe,Al,; 55, XL
TTAEE %) 4 i (B AL 5 1 25 7™ EE R4 /
RS 0 1R . RIS % 2
7.8 glem’ B EL) 2.7 g/em’, FRIK
T2 B 1 22 5 17 T L, B0
5 8k B AN 5] BEAh, AN S
AEKCH 80 W/ (m -« K ), H Y F#4
280237 W/ (m - K), B4zt frh —
Kt DL AR IS B F I R
s 25 SR, B R L AR
KRN IR, 1M 5 S8k =4k
ey, [, mR AR A, TR
I R IR 2073 C Y ALO; 48 (B, BH.
RIS R | LS A TEAREE AL 7= A
A% DRSS9 PP 4 E I K
#,
12 R/ NEMHEEENEER®
s LR R SRR 4R
PR 25, Wl v ARAR / AR AR
PR AN, AR ER G 4 BRI
AR 5 R R A M B AR A — B R

[14]

GUREIFTEIARL . AR R 23
SR 220 75 1 X5 60 T4 26 7 b <
[ )3 1 T R EA TS, A 0
(R0 /40 57 b < AR T L R AT
L4
1.2.1 )F

B S SR A AR B
A mE A, S EUR SR
SFPEREGAL , DN AL SE i L TG fEAR
ARME S BLAR 55 80 57 o 2 Sk 1) 0 i i
Heo MARR, LIBEOL . AT RS e
FR AR M et R R
TESR /B 5 b 4 i B AR P A 2 T
B2 N AR R e 54
P42 Tl XA
1.22 4%

BT AT LSS / A9 0 il B2
ERAETRE R ETALAN AR / A9 R T4
B BT A AR T B A A B0
JE, )RR fh i R b SR 5 /
B ) BT R AT I 2 ) — R T i
BRI 52 B AN 1R R AR TR
/N ABHEK Ty 2 PRI
123 IBAHF

T4 /R A A, — B
PR, R ST AL AR / 4
- S e A JE O R BT R A R
R PRI TR S R — 0, i A

MR A 2 A 9
SR, HVRIFTPIH 528 bR A
HIZE B, T4 5 SR AT 22
e L A L %
Ji A AT, KEEFIE
E AR SOLKE AR
TAUETI S AKREAR S i A
WL J AT L
SEPHR KL R, TR /A1 R
A L, AT — 2 L 4
R HE R 1,
124 JEHF

FEAVRREBAL GRS AR
YT Z )R A YR, SRR
TR WO —For.
FHIIE S AT L
B HHOR U BT 1 e
K. LUK SR
(P S EHEH R U AR R
HER AN FERE R SR
ISR TTNE A G B 1S
P S BT S

G L (G ILAR TR RS/
AR e TR T A L L
Sk AL RERENT, B AR A T
AR 2 I — A T2, Bk
PERBIR B A WL, PR AR T 1
FELRME G, A 0
JrIHLS . AR AR A
RN BN T
e A SRR T A
AN T B A A4
$ BB AL 52 D 45 3
R L A RN E e
BESSRIE R PR 045 55 T
SUBUBRILAN F1 31t 2 F T / A0
BT LA .

2 REKPERERTIZSY

2.1 EBEEBKIHMIEREIE

H A, F R A
JER R R P AP R U7 L
A TAEIEERANE 2 7S, 223 H il
T AR FE AR T PR B B X
AR T e, 2 FL TR A 2

20224E 55658 552110] « Bt RER AR 79



- . .
—— Ix oru

T CHEL L, A i AR AR V%
i, LA £ A B by, (AR
AT 2% P — ) 4 J@ A 2 1 7= AR iR I .
LIRS 5 IR K R 5 TR AR
FEARF R IVERT S 4 el —Ml
) O e A o A, 5 AR AS [
W) 4 Jm B A A TE—, LIAA
ji*% [18—19]O

2.2 HEHEKNEERFRIEESEYN

FB%

FL G Jk o R 2R 40 8 bk e
KA I CFE R AT FE R AR
P VR )\ T ol 0 A 4 A T b 45
A PO, HAR R R AR i R R0
B R 2 an e 3 4 FoR . RiETE R
S R R Y T R SRR
Rl , D il 43 i R/ 1 S B A
(DR R Y N =B 52 0 N
MIELRPE . L4 R LR B A 5
P, SR BETE 0.1 ps N B i 4 FRL g
R 25, T IR 32K TR Uk 58 7% HL 3 o
3 16l 22 G0 AT 0 a5 A ) 2 A5 S
P T R 9 R O A5 3] e e B () L 4% R
R
23 HEMKPNEFETZSH

FEL A K AR R ARV B R
B ik MRS 2 R A T
SRR K Y Y R S R 2
G5 Z G A S Z BIAH B
M), S X KR SR 2 AP RE T A
i, HOCRNE 5 s, TR
ik e K e 2o AR AN A B R 2 s (1) 3 ]
W ARMEIEAT LS5 K 37 2 R S
Wt 5 W4, H T2 5 DL AUE A
KAt 58T IR X S B G 1
"B L ESEON TS5, AR
FONPT G FESEANE 6 ik,
AF RIUFRIR G L5 A, WA PR
TSR AT AR E I
e PR JOK bR S T ) R
KT 2S5, BErEWNA 1
FEL A K o R I A AT AL L R
TR T A8, — AUk R
FE AR B, 1 S2 B L H g A
Tl e 23 AR L oo 0 o A

80 Wiz G A - 202245 565 % 55 2110]

et
8I2E ) KR

E§~ o
i Py 1
A28 1

e E
(a) Pk DK iR

[ 2

et
218 ok
HIME : (e ]
| [
Wi | R

(b) EPFRRENK R

Rk IRRIE TR E

Fig.2 Schematic illustrations of electromagnetic pulse welding
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Fig.5 Relationships among physical fields in EMPW
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Fig.6 Relevant parameters of EMPW
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Development of Electromagnetic Pulse Welding of Al / Fe Dissimilar Metals

ZHANG Liping "*, XIE Jilin’, YU Xi*, WEN Jinpeng’, YIN Limeng’, CHEN Yuhua’,

ZHANG Hehe’, ZHANG Long’

(1. Beihang University, Beijing 100191, China;
2. Chongqing University of Science and Technology, Chongqing 401331, China;
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[ABSTRACT]

University, Nanchang 330063, China)

Al/Fe dissimilar metals welding has the advantages of lightweight structure and good comprehensive

performance, which has a wide application prospect in aerospace, nuclear power energy, automobile, electronic and
electrical appliances and other industries. However, due to the difference of physical properties, there are still many
problems in joining methods and processes of Al/Fe dissimilar metals. Electromagnetic pulse welding, a solid-state welding
technology, which can effectively overcome the welding problems caused by the different properties of dissimilar metals,
is widely used in welding of dissimilar metals such as Al/Fe. This paper briefly analyzes the problems existing in Al/Fe
dissimilar metal welding, and the welding principle, process, characteristics of electromagnetic pulse welding technology.
Then summarizes and analyzes the new progress of electromagnetic pulse welding technology from the aspects of process
research, equipment optimization, joint performance, interface morphology and bonding mechanism, numerical simulation,
and the combination of various welding methods, and puts forward corresponding suggestions for the future technological
development.

Keywords: Al/Fe; Dissimilar metal welding; Electromagnetic pulse welding (EMPW); Process parameters;
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