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One-meter Long Seam Welding of an Aluminum Sheet
to Another Sheet by Applying Magnetic Pressure

Tomokatsu Aizawa and Masaki Kumagai

This paper describes a one-meter long seam welding technique of an aluminum sheet to another

sheet by applying magnetic pressure and its experimental results. When an impulse current from

a capacitor bank passes through a one-mester long one-turn electric coil, a magnetic flux is sud-

denly generated around the coil. Eddy currents are induced inside the one-meter overlapped parts
of aluminum (near the coil) and another sheet placed on the coil. The sheets have a gap (1 mm)
between them. The parts can be joined both by the joule heat generated in them and by the high-

speed collision with magnetic pressure applied to them. The bank energy required for the one-
meter long seam welding is about 4 kJ for an aluminum (A1050, 0.5mm thick) sheet and a mild
steel sheet (0.5mm thick). There is a proposed new joining method of long sheet metal ends (coil

ends) using this welding technique.
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Fig.1 One-turn electric coil for seam welding.
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Fig.2 Principle of seam welding by applying
magnetic pressure.
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Fig.3 Appearance of 100 mm long seam
welded sheets.
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Steel sheet (SPCC)

Fig.4 Appearance of detachment side of seam
welded sheets (Fig.3).
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(a) Overall photograph (Sheet thickness : 1 mm)
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(b) Nlustration

Fig.5 Optical micrograph of joining interface
of welded sheet (Fig.3).
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Fig. 6 Block diagram of discharge system

for welding.

(c) Fixation of coil and sheets with clamping vises.

Fig.7 Appearance of discharge circuit and

procedure to fix coil and sheets for

welding.
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Fig.8 Waveform of discharge current.

Fig.9 Seam welding joints of aluminum sheets
for 1 m (upper) and 0.5m (lower) long.

10mm

Fig.10 End enlarged picture of above joint.

Fig. 11 Seam welding joints of aluminum/steel
sheets for 1 m long.

BRIZ L, MIMNhRA & & 2 ML, BBk Es
B BHIC LB HELEMNE R, MERoRMEEIC
3, ROXIWREDS B, UINRET 5 ERALEEE
T, I FPUoBsBREL, 7o = aiRE
HERGT2Bh5 5, BFREEE, By — o



Vol.52 No.l

FTAi=g AHRORS 1 m B Y — AFE-HT L VREXEOER - 117

BT, EARELLEENCRE LR, i, BEL
I WT It =y Al LA R ESABRENE S h
HOWEEbH B, BEHICLAHETHE, SiE, BEIC
A ohd, NEOEEMERIh 3,

i LER Y - 2EBIc L 2B EE (Fig. 13
(@) ik, BTofiahsds,

(1) ¥— ABERSOREANEER, 86 (70
1= L) LEBETS,

(2) HE(EEERGE S TH 10 WLUAOERE Tt
'50

(3) BEEMSICT 0 < FRMoBMBAB LI,

7. T4 vEREBRBEFORE

BREBAO T VI = v A3 (Fig. 13 (1)) &L,
&% 1000mm, &% 1000mm, EX 0.3mm © T¥H
TN =0 A0 R EEHRET B, v — AEES
AW (28) OERIBIEHN S0mm, < I3
B lmm TH B, EHTAHK 1 02, KES

e ===

oﬁ ®:Q®~_C

Joiner

Fig.12 Schematic diagram of heat or surface
treatment line for rolled long sheet
metal.

(a) Lap

Laj
{—-—-——Eb-

(b)

\
Magnetic welding (1 m length)

Fig.13 Joining outline of long sheet metal ends
by applying magnetic pressure (a) and
making outline of joint for treatment
line passage test (b).

mm O 7 o LfELET, FRESOIER5mm, EE
05m TH 3B, TOITA N EICHIREDT NV =2 AR
AEELTHEET S, @iio—#45E3, Bofiig¢ac
BEEd 540, Fig. 4Dk icEhrhn s,
EE1lmichizs v — siEBERE, EBOTAT,
v—ARE 0.5m To QBT TiIThhi, BEEH
Ethid, 1E0ER (B © ERERLEHCE
E1moOy—LEENTES,
BESNIET» o5 R HBE 2 TIREIL
SlREAMBRET - o, WEERE, T~XTEM (7
M=) T AESHENE O,

8. TAVEREBEIUER

BiO LS ES Imicbi By — 2i5EsH
TN =0 LHERBE, 51 v EEETTET VG
=g LT A ORIGEE, RICEATETLI =9 A
78R C oigigsf & Ofic Fig. 150k 5 icBhh 3, &
WA L7 B, iXB LR C @, REEBECEY
DX EHMICEAMEE L, VMRE & & 5EEHE)
THEfEINE, choET+a0r—5—, [BlslE, &
LS, BMEER LSO 1 vAETSE, B3,

74 vl GEFT) OfFR, THri=viaERBO
B — sEES NI, BHE, B EREERRS
i otz, BRAREBEO 7L I = v 478K B o4lE
#* Fig. 16 ic/md,

9. FLIViHkEE
B — ABEEICE 3 L O XEOES % Fig.
17 THAT B, Fig. 1713, 74 v L2%TT2HKR
(Ti=9aisl) ARG, H#ETATLII=
L7EHE B, BETAEIR (73 =9 aiid) CokiE
BERT, 74 v EEETTAERA LR C I, )

Fig.14 Making state of joint for treatment
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Fig. 15 Treatment line passage method of
seam welded joint for test.

Fig.16 Appearance of sheet B (aluminum sheets)
after line passage
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Fig. 17T New joining outline of long sheet metal
ends by applying magnetic pressure.
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