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Abstract

A new magnetic dynamic vibration absorber that has a function of tuning the natural
frequencies to the various exciting frequencies by adjusting the distance between magnets
is proposed. This is to suppress the vibration of machines effectively. The principle of
this absorber is described, and effectiveness of a trial absorber using three rare-earth
magnets and equipped with a driving and control unit is investigated through actual vibra-
tion experiments.

The following results are obtained: (1)When the amplitude of exciting force is small,
the trial absorber shows a remarkable absorbing effect in the relatively low frequency
region. (2)When the amplitude of exciting force is large, nonlinear jumping phenomenon
is observed around certain frequencies and the amplitude of the primary system has a
large peak in this region. (3)In any case, the amplitude of the primary system can be
reduced to a low level by adjusting the distance of magnets by manual operation.

1. #& E

B OESL, BRoOEEEERHT, FBE0ERLABFE LI AVEED—>TH
Bo REDEBFIED AV IXHIEIT A BB T AR, ThETRIBEThh, K fEE
DRIREEI AR IR TCE L, TIHOREEEONREN LS OOV & DFEHN B RIE
BB B, TORERYAD L, ORI & BRIES OBERFRBE S —B L B4,
IREFRIEAB/MER & b, BARKOBRIEDHRERIE LN A KE, BIMEYS 2 5ERBEOMEAC=>
DOIIRANEN, £ TIHRIEISEAEYR & 5, BIRIESHKOEicH L TREME (ER) OF
PIREA CTE AN ICM By, <5 2 -2 (CEEH, TRSBOEBEREBH, BEHL %
BREECEETALERD L, Lrl, 75 42— 2 ¥RBECRETD L, FRORESEIE
WEIYR * BENIEE—ME O SRS S

r BERRESHRAST t BERAEEEASH




30 ERAE - BIIBA - AR - BFHRE 2

BB R TOWERE (B/IME) 2L L CTRIEENBD T 5, Zhied LT, Aok
OB L CERIRS OERFIREHK () 2ZEEe, Bl 2 { L—HIRHTENTE
AE ZoXd RRSETREI ST, EEORBEICH L THEIRENREY/ NS KA LA
RETH B,

AL TR, KARABOREDXETHE LCHBL, BEEERESHEAYE A OREE-—
HEeDHLDOTEHERRBRAEROBRIRSYIRET 5, KAWALFIA L -ZEH /28
BRI, WIS X » TS, FELVWEBRSER IR TV 5, FE L PRET 2 BRIRES
DERMCE IR ERUFEELFAL V%, L, SERETZERIES, ADOEEK
DEAIE U THRAHE# A2 88, RIRBROB AR 2NN OESR - Ewb LD
TELHEE R, FLVRSBRIRSTH D, - OBRIRSEL, EENERIRSE L IR
D, NOREBECOLDIZENTH 52, & BIEEMHEONBERIEATS X 5 i
TN T T R B2 e RIERTH D, 18, HIERNSRETHEEL, EHEESoLhic
o TAEU 2BEN TIRE Clin <, BIEREBBIEIL L BICE L BEFRNIIRETH 5,

KT, RETLIHWIREOFRE LRAFL BRSO IOV TR-, REERIC X -
T, BAFE L BRRESE S CEREREE CENRIRS R 2 /o - L 2R T,

2. WSKENRIREROFIE L ARNRE DT

2. 1 FWESKERIREROERFRIE

AP TIRE T 2MKBRIRS X, WIS 0B L B LR KIEBIRIRSEY & BRI, v
FBEEE Gl SEOKAAICL - T
MRS hs (@188, Thbb, KABE AL 11N,
BORBENRETLHE L TCFIBAL, THOB Magnet B
GRS YEERD LItk » T, RIRS
DEBEREERT 5HROME A CfFA r-- j dy
FTHETH, Lichis TEBRIESEOEFIRE ‘WhmmtA'ny L
BEENERHZ EDOTELHESERIESS d,
RET D, *kAWALXFIBT BRI, BAE
B RN BAPHE SR TEY, 0k Magnet C
Shelga a2, WeMERYELL L //ZZQZZQZ&f

X -, Bh, Lichis TRIEROEE
IR A B R B o Te > CE 2 B & Fig. 1 Arrangement of three cylindrical magnets
ERTEDENLTH B,
2. 2 WARORENREEEETHOBIEL

B % A& Ghelc— N OMEHRAEIIFRT 2 RENDF@) LHAHEREd & ORI,
BRI R D 2 Z & BT EYY, kAL »THE LB 5,

F(d) :% £, oD

f@ =t [ o[ a1, — ) —finan, v, —$))dg T, @



3 KARE ZFUR L BRIReS B+ 5158 31

_.1 z a’+r’+z _
for(a, r,2)= 2% Jatiis (a1t {EGe) —KGel, €))
2 dar
AN CEE LT @

ZT, ]I BAEOWILDRE, k| BROBHER, d | BEOFLREIERE, 2a, | BA DA, 2a, !
WMAEDONE, t  WEDEZLR, EG),KG) @ x 2R LT 1BRIOE 2BORLEMAES
Thbo

EECHERALEAEMEE GG12R) wounT, ZoHHRR+H CRARERd & KRED
F(@) OBRPHMEITEICL o TROIBREYEHRB 77 7 L7 my » L DR 2 0O
THB, RNOBRIIEHTH 50, Y B ORAEMERE O L CLELEeRG)TE
T ENTERY,

F(d=kd™ (&, n: &5 &)

T, Bk oG T 5 25~65 mm O OMAEER oW, BRECR/E
FHEAERA L TROOYTIDEToTe, K2 0ERLZOHERTH Y, = OEHEORAHIFRRHE
R L CB)DELMRHE O II2Z LG5, COFETRDLFER Kk, n O, k=1.522X1073,
n=3.022 (BHFHSD ThH-t,

Table 1 Specification of used magnet

material Samarium cobalt
magnetization 8.8KG
outside diameter 38mm
inside diameter 10mm
thickness 20mm
mass 0.19kg
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Fig. 2 Repelling force vs. distance between magnets



32 FHEIE - BIBA - RARE - BFRE 4

3 EOAEVRE R 1 OBCRE LcBawd, hROBA A CfFAT 28T, Ba A
B, ACHORRN2EREGHELSDERD, ENOHELERL, ENLATOIHY
£ ik EOREE A-B, A-C o DREEY R Fhd, i LT, HEMENLOEA A D
TEy tT5E, PROBA ARERATHETIE

F(y)=k{(d,—y)™"—(d,+y) "} +mg 6
LEFCLMTES, L, m A ADER, g BENMRETH S, di & d, 13, ARG
o EEEY L & LT, RARBTROLI 5,

k(@ "—d,™™) +mg=0, N
d,+d,=L.
_ o] T Jlo 7
— 907
> 40 ///
- // 100
3 o
é 0
: e
Aol
é -80 90/P0/7P/60 /L=.50

-20 ~-10 0 10 20
Displacement of center magnet y mm
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Fig. 5 Schimatic view of trial magnetic dynamic vibration absorber
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