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Electric-Resistance Measurement of Magnetic Pulse Welding Samples

MER R D, A B2,

fit] ) | R 2

Eiki Kabasawal, Masaki Ishibashi?, Keigo Okagawa?

Abstract: A rated current of a lithium ion battery bank for an electric vehicle (EV) is about 50 to 70A, and then an instant

current of the battery exceeds 200A. When the current flows from the battery bank to a driving motor, the cells composing

ability of the power supply. Magnetic pulse welding is effective for lap-joining similar and dissimilar sheet metals such as
Al/Al, Cu/Cu and Cu/Al. In this study, a voltage drop of the juncture of the sheets obtained by this welding method was

measured 1000 times automatically by both a crossed rod method and a four-wire terminal method, and an electric joining

the battery have a chemical reaction heat. And then, the heat is conducted to the current-collection-tabs connected with the

battery. It is considered that the sheet metal is connected with the tab as one of the solutions in order to maintain the

resistance of the juncture was estimated by an average value of the voltage drop. The joining resistances, Al/Al and Cu/Cu,

were less than 5 nQ both. Therefore, the joule exothermic reaction of the juncture by the passage of the large current is

small, and the absorption of the heat which arises in the battery can be expected.
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Fig.1 General outlines of apparatus: (a) plan view of
one-turn coil without sheet metal and fixture,
(b) section view with discharae circuit.
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Fig.3 Section view of test piece: (a) whole picture, (b) joining area

. BEBTEICKHEHAE EHABROTIE
B FIEIC L DMEE Figd ISR T 7R A ¥ —
ER KO Fig.5 IR T 4 5 FIETIT o 7o, A L7 BlERS
X TFF Corporation Keithley Instruments -4 Model
6221 AC and DC Current Source & Model 2182A
Digital Nanovoltmeter TH 5. 6221 DAF/ A X(p-p)

1% 100mA T 10pA, 2182A OFEFEIL 10nV ThH 5.

3.1. yaRDAv¥—i%k[3]

Fig.4 27 v AT A v —3RIC L 2 ERIK 2R, K
RENC D DFEME P EEHE T L, BB 4RO RE
D OoSI NG ITHERS T Ch 5. EERSSRE P
W W RED ANz & &, BIEFHIER OWN 582
EOHDOEERE FERETSH. Lo T, B 0
AEPIRKRE TIETELERHETRREL A2b700, FHTE
LEAETINE LD . R ISR 5 IR E L E IR IR
T 100mA EFEL, #YIEL 1000 [60EERE % HE)
BNZATo 7z, Fiz, BEEBNEETLA 78y b /A4 XD
BRMALT 5720, Wik E KiE S RN HHEERITH TV
&[4l &AL,

Fig.4 Crossed rod method
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Fig.5 Four-wire connection method
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Fig.6 Sizes of the test sample
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Fig.7 Measured voltage versus number of
measurement for Cu/Cu obtained by cross rod
method
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Fig.9 Electric potential for Cu/Cu
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Fig.10 Equivalent circuit of joined section
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Table.1 Sample sizes

sample name L/ mm w/ mm d/ mm
1 49.75 1.00 4.75
AVAl 2 47.10 1.00 5.23
3 48.40 1.00 5.23
Al 51.58 1.00 5.00
1 40.23 0.60 4.47
Cu/Cu 47.50 0.60 5.00
46.08 0.60 4.88
Cu 47.38 0.60 5.00
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Fig.11 Resistance versus number of measurement for
Al/Al obtained by four-wire connection method
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Fig.12 Resistance versus number of measurement for
Cu/Cu obtained by four-wire connection method



Table.2 Measurement value of resistance

sample R/ pQ sample R/pQ
name o/ nQ name o/ pQ
305 252
1 1 ————
0.65 0.40
AUAL 9 256 9 278
04z | CWCH 0.13
267 268
3 3
0.24 0.48
295 267
Al Cu —
0.42 0.37
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Table.3 Resistivity of samples

sample £/10%Qm sample 0/ 10%Qm
name name
1 2.91 1 1.68
AVAl | 2 2.84 CuwCu | 2 1.76
3 2.89 3 1.70
Al 2.85 Cu 1.69

Table.4 Standardized value of resistance

sample R/ uQ sample Rs/uQ
name name
1 291 1 280
AVAl | 2 284 CwCu | 2 293
3 289 3 284
Al 285 Cu 281
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