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Obtaining High Output in an Electromagnetic Tachometer
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Electromagnetic tachometers (EMTs) are used with prod-
ucts from many different industries. Evaluation of their
performance requires magnetic field analysis. We simu-
lated the electromotive force (emf) dependence on the
yoke in circular cone shape and the thickness of the cylin-
drical permanent magnet, using the simpler emf calcula-
tion method with the finite element method. As a result,
the value of emf/(coil turns) in this simulation was 380%
of that for the current yoke shape. Next, we compared
the emf of an Al-Ni-Co magnet with that of a Sm—Co
magnet. For the current magnet thickness (12 mm), the
emf values of the magnets were close. For smaller
magnet thicknesses, (3-9 mm), however the emf of the
Sm—-Co magnet was higher than that of the Al-Ni—Co
magnet. Therefore, EMTs can be made smaller and with
higher emf than current models.

Key words: electromagnetic tachometer, electromotive
force, finite elment method, yoke shape, permanent
magnet thickness

1. X4

BRICEE S+ v (Electromagnetic Tachometer, 21T
EMT &H830) &, W& EHThY, BEHEED DI, B
ERATELHAVLNTV S, $i, MEEHBhTVELD
i, HEBEAe Y3 L LT AVSATWAEYS, Lhl, %
OFFT BRI TEY, BE{LoREEHE DiTbN
TWiEh o, 22T, &L WF, EMT T8 2&TOKH(L
2HM E LU - ERE#KE (Finite Element Method, PLF
FEM &BSED) i & BHERMBIT 21T > TV 5., BRERMFINF T
ELTWR3K®L N 7Yy FFEM? BERTV A, HE
Kefil7x & OBED» 5, BETETY, S EMT DRSS
REH UL, Fh, Yiab—vavickpa—sER kA
RAME, AABASSE2EZT, BHAORE 2T - .

AWX TR, UTORBIZO>WTHRNS,

() EMT 0V o4 VBHREEZE L BENEENEH

125
(2) EMT @ =~ 27 JRIROEENICEZ HE

HAGRARS ¥4 Vol 21, No. 4-2, 1997

(8) Al-Ni-Co i & Sm—Co A xH W BE0EEHD
Lo

2. FEM #RW-EBhoEYF%

2.1 EMT Dk & ENfERE
Fig. 1 iz, EMT Ok &~THEE2/R L. EMT id, HERK
ThHY, a—7, r—2R, KAKR, BREa1 veERanT
W3, %/, EMT i, RIFARELE—EDOF+ v 72HED X
SO onTwa, REHEEMNEREKS 5L, EMT &
RIBEEEDOF » v 7OMSHEISELL, RHa A Vv E O
THEMSEALT 2. Chicky, BRFEOED BRI 4
VTR EE ORI A L 2B »E o5, BB
eld, ®kXTEZoN3.,
e=—NI2 v (1)
i, N: i1 voBs,
@: B o A1 W OBEASHER [Wh,
¢ : KefE [s]
REBFAEEOEERHE v 13, KA TKIT T ENTE 3.

_ n_
V=27ry 60 [m/s]

=Nup g5 [m/s] (@)

: B H P B EE oD [BIREK [rpm],
7y ¢ MHFBEE O (m]
N, : R RS E O B,
p  RHASREOED Y v F [m]
Lich->T, K id, XQZHVWT, R@DX5ickd
I EINTE S,

liL, n

e=~MWP%%%% (v 3)

T 2T, x ZAL[m]

LI - T, @B/ 3RHAREORE, REHCKET
5.

Table 1 iz, HRMAEEOHREERL /.

657

NI | -El ectronic Library Service



The Magnetics Society of Japan

22 EBHOELEAE

2.2.1 BRBITEFI Fig 21T, EMT ORURENTE 7L
ZRUf, EBORHABEZSECEPZIZTN T B0,
Fig. 2(a) Tid, EMT O IcEEDH 5 EMT O3 OED
A& FNALL 1z, Fig. 2(b) OFrAEBERICB VLTI
R HEEONE T, BMEA (SS400) #EEBLAAEFVEL
fz. EMT Oftrid, MERO EMT & 2 k> T &0
TEXARHARED DI, ke 2RTOBEHETH
3LEZOND, £IT, 2UTERBESR &SR EEE
ZAEHHL TESBNEEH L. Fig 2 DEFNVIIBWVT,
— 7T sRHAEEOEOMNEBEEE L EFIVICE
WTENZT NN EIT S, R, Fig 2(a) THREHEBEED
(LB R R A LS L = F A TR ATV, RIBASEO %
NENOHOMBETD I — 7 NOMEBENELILB KD
I, 3—7 LHHEEDOX » v TERD B, BBSHLEFLEN
DOF vy 7T, Fig. 2(b) O FATHENETL, MK
EMT 239 3 C &ic LAY, BEHR, v 7E{ick
BREEDOENM S, K (D) ickvBEH L.

Detection coil
(number of coil turns: 6000 ) Case (SUS410)

Permanent magnet (Al-Ni-Co)
Yoke (SUYB-1)

Cog-wheel
8 =i 2 S
= 3| s
100l 120
8.0
Gap g Lollzol 10

Fig. 1 Schematic diagram of an EMT system
(unit: mm).

Table 1 Specification of toothed wheel

Item Value
Material $S400
Diameter 84 [mm]
Number of teeth 82
Module 1
150 150
891 EMT 89t
Cog-wheel
421 42
y y
OC 28 112 140 00 70
X r

(a) (b)

Fig. 2 Magnetic field analysis model of an EMT (unit:
mm). (a): rectangular region, (b): axisymmetric region.
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Fig. 3 Method of evaluating a recoil permeability.
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Fig. 4 Characteristics of emf-gap length (number of
rotations: 100 [rpm]).
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Fig. 10 Dependence of the emf on the variation in
the thickness of the permanent magnet (g=0.5 [mm],
the number of rotations: 100 [ppm], diameter of yoke
top: 6 [mm]).
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Fig. 11 Characteristics of the flux density in a per-
manent magnet with a yoke (g=0.5 [mm], diameter of
yoke top: 6 [mm]).
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