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Sensorless Starting and Low Speed Drive of Cylindrical
Brushless DC Motor Using Eddy Current at Heavy Load

Sensorless starting and low speed drive of a cylindrical brushuless dc motor at a heavy load have
been difficult because an electro-motive force does not arise at the starting and it is very small at low

speeds, while an inductance is constant irrespective of a rotor position.

In this paper, we propose to paste a non-magnetic material and to measure a voltage of an opened

phase. We show that the realizations are effective by experiments.

1 RU®IC

AT, AT 7 > L ADCE— 2 O R b7k
IZBIT B8 Lt o3 L R B O Al ilis ik A 42
£ 5.

e YR LT, 75 L ADCE—Z 214 5 Kk
LT, WRREHIC X DFEETE W TR & HEE L,
FOHEE UTo MBI » TR AT 2 ik #is i
FEEINTWA"E, L Lhi s, T— & ORIIFREDIZH
{KHHERERFIC BT, BEREEAIAE Lendy, HL<
FHD TNENWOT, WEEHETDHZ EAAETH -
s

FOI, v L ATE— & ORI O Rz

LHREICIE, 77 2L ADCE—# Za iz 5 Jyikn
REZNTWD™, LML, ZOHETIE, E—% %[

s LT A7z, 'T\*’mc?)ﬁlf'nm FEETHHEIZBNWT,
FRETIZ XD L AREIAS A HEIT 2R D i £ T

BREICHE EFB I LIZRETH T,

i, BUH L ATE—X BRET S, 0 s K
BipedEiem L, T2 zhligsd, #FRETEEEET
SHEDIREINTNAEY, L, ZOHFETHEH, T—4
ﬁﬁﬁ&?%:a%&b,it,ﬁﬁ%w&ﬁﬁ&f?%
HOHERIL, BRI TV,

Zhuzwf LTk, i 7 7 L ADCE—Z 2BV,
FOA R E Y ABNEOBEIC D Z LRI Lict
L ZAEHEEEESRE I N TN S, L LARAs,
ZOKEL, AF s 2 ANMEIZEMBRIZI—ETHD
M7 Z 2L ADCE—2 iRl T &8, MfEdicisir
St o L ARENE NS EHEEE AR E N Tz,

IHET, EX 51X, MEETZ 2L ADCE—Z Ok
RHzBITF A MBEEZHET D 2diz, v—2 R EEMEIE
TR 2T D L n s filis e — 2 O T ARZE L.
ZOMTIZXY, 5¢ERAEEMEIEREMEICEL, 7
B AHEBAY  IYWEH
W2 HMMRAE RS

BMEBHREHENIY

B> TA L E I 2 ADEIEELD, f2H T2
ADEACIXBABAEIE 0L &AL, Z ORBOHEEOZE
LMWL Z Sz, EIkRRCBIT S AEHEE 2 nl fE &
Th e,

ARTIE, BICRE Lo —F 2RV IEE—-ZIZBNT,
HEMEIEREPER R iR D S TRIRIC L Y, fLEICHE->T
B LT 5 Z L &2 Lot 3 L ARR{fdE
R OERENE AR E T D, AL & BUTHE LiclE Rz
BiFatr¥ L AMEHEEE™EHWAZ iz kv, MiE
Eomtan b2 Bz Bi 5 w3 b A8 OO HE
frAsnlfie & 722 %

JEREME B '
Non-magnetic material
a4

Bl1. €—% i

E1/ E—5E

Fig.1/Maotor structure

15



2 SFERICSSMHMBED

E— 515 & GEMIERIM
MHDBRT 7T

TZTE, Kllcmd ko6 Aoy Mapdk 4o
M7 2> L ADCE—2 THRHZ21T5. 0o —2 &k
R LIZRT X 50, AABRMTI80 DiEM:IRREEM
fHAdi & T360° BEICMNTI.K1iIcBnTr—40
(I A T ., T 2.

22 JMIWVDAVEIIHIVR
DZEAL

B 1BWT, UlHaA AT 5. #bAhT0° o
MR 2 6 AT A L, HlziE, M1 oL Sz —
B O 0 ,,,=45" ORE, UtHaA aizid, 3o
PIEREPEM RIS T AR D WEMIEREEMEHZIE, 9 3R
BB 0T, FEESNHEEIERMES A > ag
AELTHRS™N, Z 2T, Vo Falnoifiizr &7
B

EMMRTEEZ T 5 iz, Y Faf Lo r 23k
WIWNEWEEZ, r=0LRETDE, 28 LizsdEk
JEREMEM LD 2 oA TR AR D HCEUT AT 2 2 A L OS]
BRIZIX 2 &App™om, JefE L,

2.1

N Ul okR
R =T Xy v 7 R ORARAT ORI
v, UM & h el & o oE E
M2kb, oa—2OMBIZHE-T, IANDLEIER
Y AMERTHZ EDDbND.

16

L
L L
L — L — Lo —
L L L L ‘?
0 I # 2 EE 4 1
0 plece 1 pliecea 2 pleces 3 pieces 4 pieces
e B @IVOE Jiil =}
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23 HEAVHIIHIVR

UHas oL 2o 20 A% L,tT5. UlHaA i
Wi i LT, URNZAE L DR o J3 kR & 72 B,

Lty

¢L’ = N e R (2}
Z OO DMANRVIHERZT D LMREL, Z0
M[’k& 011'&‘3_6 (]_':s l'.'}”- l{;i}k-ﬁt;ﬁl{éhéo
¢I —_lgj ........................................ (3)
(. 2 L5

K02, BEMNT, HEA L E 2 22 AM, %, RAO
Loz hs,

FBIC LT, 4182720275 [L] 1%, ®kBo L5
ATRTELR™ L, VA VDA v H I X REL,,
WHaA oL 2o 8 2A%L ET D,

[L]=

L, -%g > Ly
ST N | 3 — B
_—%Lr —%Lt_, ]
24 O—5DAEERAMIBERE
& DREAR
B 3icA v R— 2 OMkE T K3IZBNWT, FF>

Y A4 Ty, TyZON, 0 ZO0FF L7zl %2 U—Y i
BLEIY, FF2 P AETv, Tx%EON, ZDOMh%OFF Lk
i % V-XolE & L & U-Yilldl, V-Xldz179
ik, E—Z OWHIZRBES T TE Y, ZOROEIE v
e BRI T LA

U-YilE, V-XolE AR R IR Lk, U-YiEHE%
T TV DREDBBAREE vy v 23 EO L S5 RATRS
NEpEEHETH. M3 LY, UYBBZIT-oTWDRD
E—2OFMPIEIIK 4 LD, ZZT, SRIEHITEG
T5. £72, ¢, ey, ¢, 13, REERFRIZ X 5 EHOFRE

B AN



( 5¥BRENABULICHAER TS YL ADCE—YDOBAK MV IBICS T2 LY YL ARBRUEESEE |

=%
i
|

3 /142 IN—5 DB

Fig.3/Configulation of inverter
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