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Miniaturization Technology of Main Relay for High Current of EV and HEV
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Abstract

Lithium-ion batteries in eco-friendly cars, whose market has been rapidly expanding, carry twice as much short circuit current as
the conventional ones when accidents occur. To resolve this problem, we have developed technology in which the composition around
the contact and the extinction-of-arc magnetic field have been remarkably improved. This has been achieved by having a high short
circuit tolerance and arc interception. As for the composition around the contact, we have set our original magnetic yoke near the
movable contact so that we restrain electromagnetic repulsion, which occurs when the electricity rush flows, and ensure safety without
any ignition or explosion because of the contact floating. We have achieved a short circuit tolerance that is twice as high as our
conventional type of product without making the contact pressure or relay size bigger. Moreover, by using our electromagnetic drive

technology, we have composed our original arc extinct field and achieved the high arc voltage interception.
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Fig. 1 Main circuit of EV and HEV
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Fig. 2 Main relay structure

2.2 BiEMEE

AL V) V—E Y AT AN S ORFEPFE LI
G, BREOZOEMEMEICY Y HTLENDHL. &
TV B, ECURS ) L—ICF 7B AL
WEEF TRBEVPHERHEORE 201556
5.

R A 283 e &1 & 2 Bithfr B T O KB O A
ZRELTBED, ba— XHNEKT 52 & THRMLILD
HsNns., o, BERSRETSE, VL—DFK
RWEIN DR A 28, B ER O BB IS

73

UA Y LT 208N H 5. S0 F o hA 4 &l
DRI Y, NEEIRO» SEkD = v 7 VKFEE
tho2fE & BE L, A DSEBRERCESIC X 0 Bl L 2B
iz 6000 AL L7z (DLFAREDR 2 Eikite & itd).
—HBEE, A VEBETOY AT LRE R E1000A
DToOHERZHELTWS, Z0LE, VFIA4F
Vg E AR GEF R &S OER) O MERTHERE (LU
TR & FL9) o HARTEIEAE - R % A )
W & [ME12DC400 V, 1000 AL G%E L7z, 7 HAEMRE
ZEIKRITRT.

E1xk  HiEMR
Table 1 Target performance of development

B B BiZ{E
EE DC400V, 120A
FEAETHE 6000 A
B AERT EAm DC400 V, 1000 A
BE-BR | wpm DC400V, 1000 A

I3.E%m§®ﬁiﬁﬁ

31 EXROEAEBICH T BRE

EIRIAEROFE IR B WT, kBRI
L EOWEEESCE oM E R T, BREKET (F)
EHIE (F,) DSHWCIZHE &2 . BESHEEL v
72O F % LB N%RFICE > THZ 5051 H - 7.
Fa RELTHICEBEHALEZRELSTHLEND Y,
EEDO) L —FELREL LS.

BEERFE
(F2)

I RO LTI BT BT OBILR
Fig. 3 Relation with power in the conventional contact

mechanism

3.2 SHERARL -ESEE

FARIC, HAEOEHI =% Wi 385720 DE/K
ST 2680 (DU, ERERCEIIHRIERE & 59
R, WEEAO L TFICHEEAO T -7 2 ERIET S L

73



74

Panasonic Technical Journal Vol. 61 No. 1 May 2015

(LT, BRLIEIMH I — 27 L309), BRdTHN & &
BRI 2 — 7 & DS 2 FICRE DS ET 5.
ZFhUC LD, EToREBKEHRH I -2 (UF, ka-—
7, Ta—2ER¥) oFX vy FHICWEIN (F;) 3%
T 5. FEFOMPE % EEIE (F<F+F;) #E1X
FBEL 2w, 2% ), RERELSTENE, Fidhsl
TE, BEAOMULICL DY L2 /3 TE 3.

BRI FE
LT ERS

BEEELRHE (F)

BAR R SEIIHIREME T DT O BR

Fig. 4 Relation with power in the contact mechanism with yoke

3.3 ERREMHIEE ORISR

EORNI BN T — 7 #WE L& EOBEBK
#h (F), a—2W5101 (F;) ZTL7ZHRTH S
EMT 12 I BT 2 6000 ATITV, FERITBE X RITE (F,)
TIEBALLETRT. BEERWE (F,) 2108 L7
L x, BB (F) 1320, =250 (F;) 132.0
b, BEDHEEL RS L EBHERL.

Ei 6000 A

5
F=2.0
(EERRE)

SEER0 AT AT R A

Fig. 5 Analysis result of short circuit tolerance
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Fig. 7 Magnetic field structure of the conventional relay
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Fig. 8 Pole-countering magnetic field composition

4.3 [FEX EHANELS OIS T
428 TR L 7z [RGB R L B T 7 — 2

BT B II DI & & SR CIER L7z, SR S8R
DO LI B B Fg IS OO X 7 b Vs
MET =7 B%2TENOMEZRYT. KPoPIdEE
BRofE, 4 FiE328 TR LBRE e -2 T
b5, BESMIBPEEBY, HATIZLG2LAEN, HB
TRELPSETANEMD?). ZOBRGAHEIHEY, T
—27iua—Vv i L, FTHAICEELLT —

MR EJCD . 226, AT Vok EAE
«@U% WIS TH Y, BRLSSHEHHETHNR
X7 =230 T VOLETARNMIT S Z & 2R LT

R »@ﬁ”n“‘u T o TR
““\“‘\iu‘u“u u i
\ ! | ”H
ﬁ/ i, “f ” “nl u‘}f' ‘ “ W

}-ﬂxma

1

<« DTN

| BRRSEAH -

=) B —> HINRER
T—IHRIB3h0mE (BEAM)

SEOR [ R0 [ LR 0 AT 5 SR

Fig. 9 Analysis result of the pole-countering magnetic

field composition
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