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An Experimental Study for Collision Stimulus Device Using a Magneto-Spring
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An experimental device that utilizes a magneto-spring and collision forces for a single-degree-of-freedom
stimulus is proposed. By way of an actuator, the experimental device that was created in order to test the
response created by a magneto-spring stimulus force arising from an impact force, applies a displacement
stimulus to the magnet on one side, changing the distance between the magnets as well as the faced surface
area of the magnets. The moving mass that, which supports the loaded mass and the magnet on other side,
provides kinetic energy via the actuator and the magneto-spring. When the moving mass impact on impact
plate, the impact plate turn over the motion of direction. This collision stimulus device is composed of a
mechanisms having low damping, and being vibration device using a magneto-spring, it was verified through
analysis and experimental studies to be a highly efficient shaker mechanism.

The relation between the inputs and outputs that use variations in the magnetostatic energy created by
changes in the distance between the repulsed magnets and the faced surface area was verified by studying the
amount of work created by the magneto-spring stimulus energy of a repulsed magnet system during one
vibration cycle of the moving mass attached to a moving magnet and a fixed magnet.
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Fig. 1 A reciprocating motion magneto-spring

experimental model
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Fig. 2 The magneto-spring and the impact vibration
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Fig. 4 The force characteristics of the lapped length of
faced moving magnet(B) for Type I and II
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Fig. 5 The maximum stimulus amplitude
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Fig. 6 The force characteristics of the magnet(A)
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Fig. 7 The work created by the stimulus

32 EEEMICLIEE

& 113, ¥ 71 TEEREEHZ 20mm, -1 7’11 T 10mm
ICERE L BB OMEIREIR A RN ZRT. XIZERIRIKET,
AR ETOBERCES Sh—HICEZERYT 256, O3SHBA
HELTINRITIZEDA NNV AEEZ D T & TRk
BORETDIRE, OA1 2/ AZEX BN THERIEN
RETIHATHD. TIT, 1 T THRSLID 35Hz &
4Hz TA VIVAE B A5 S EREBNRE L. 41 T,
EZRIRENN 1~4Hz TRAEL, 5Hz TREA /WA EERBE
WEBHNFEAELE. UL, EE55051 THIRELIED
B ARG TIERRE IR A Liaho .

813, 3.5Hz, 4Hz D& ZDY A 71 DAN LINEDKRS
FRERY. ZOBEE, ANEMAVNS WaDHBENTEL
ol DD, EHREEORENES, MMD) &08)
REGIIIFHIAE S ao> T, T, BEk & IThei
DINS MBEBIRWEAHRZE DT BROIRSE D OIS
9§55, Lnl, 12/ AR5X TERRHEREIES
EFORRIIEL, RSN EBRENC /Ao, 3T
POV AATNT X DAAENEINZEEL, MMD)AE Fimn s
R K VEBOHFDREH AR L I & Z Il
B@EMHEEEL /2, B FinfhL TRMEEN R LI dE
FPBEIRINF—EEZ D EEZASNS. LT,
ANV EEZ SN 1T T SGREEEI /NS WBAIT
AT DI ERM & MMO)BEUAIEHAMB)DH D/
INTREROESEIZKD, FRICHESEETES v 74
> TRIDITNRERE S ORELO/N S WIERTET IV a7,
ZLT, ZOHEFHETINIERIERIC X AAENROZEL
ICE DEERABEEREZ DS, ANKDKRELIRBEZODES
RENC BT EEZHNS.

K912 S/ IVADEEZ XD 35Hz, 4Hz DEEDIA T
I OB EAD) V=D aRBERT. 12/ IVAFDYALT]
3, ¥y 74 RO EE o722 ENn 5.

X 10 V3 3Hz, 5Hz D&EEDY A 711 DAS EIEEDORRS
ERERT. 51 TG A I HREREE 3Hz (HE TER%,
5Hz fHETIIAEFkRE b DEZ A 5NS. FHEAREA
3Hz THEBEDIYAM 7 I BHBRIXNF—NKEL,
VCMQ)DEBICHEE5X5. LinL, ETFEERICKDR
FIRICHIR TR F—2 WA E VEMQ)DOEENEE 5
ABWEHRENC 8o/ £, BREEEN 5Hz THHHS
DY T, FEGRBFHRNER & L THERIC L SRIED

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

W & AAEN RO LI K D INEBE R OEIED S/, D

1000 1000

BE3, #4171 LAk, MMOD)AE ME CRENAMICSH ' — Withimpluse |
BEE, WEHOHATGRAERAL L D BRI RV E—H5 A z 500 SN z S0
SNBHBICL N VEEH R B ARICEA S T EMNTER. g ﬁ;’%w £
UL, 5170 OEFAAOIERER, B3 ER4ITRY § " £ 0
E31Z, FEFRET, ANRESEEORE S TREIENS - -
HIZ, WAREEC X 32BETRIILF—EmIvhEn, 20 +1000 230-20-10 0 10 20 30 -1000.15 105 0 5 10 15
Jodh, ZEREMORNEISRIC L SRS AR OF SR 2D, Displacement (mm ) Pisplacement (inm )
INEFREAVNE V. Lahio T, R ORIVEST S G RiE (a) Type II (3.0Hz) (b) Type II (5.0Hz)
BEOMFEVRICE DRI F— 28T 28513, K Fig. 11 The Lissajous figure
ABZE L TAMICEH S E500RDIBNLNEEZI SN
5. ®11IZFA T OEMEHD)H— 2K ERT. 4. B
IR TRS N FRERIILTOBED THS.
Table 1 Matrix of occurrence condition of shock vibration 1. SHEEREE RO E /NS A—F LT HRHTET
Frequency (Hz) WS, EBICHEREE T2y 7 14 > TROIERE
10 20 30 35 40 50 6.0~ BEHDEBELO/NIWIEREETT I &5, ZOE
el | x| x| 2] o] o x ” FINL, RESAROENE 25 &FIE LI/ i
Typell o o o) o ) o X EH S BRI O BB LI L AT R I F—

DEEHNA IV AANZRAEOESZ&ITED
RO R OEBABEIEREE D B T &N TES.

" :Ié):;vt:m% 0 ::cjz;,t?w:h“:%:% 2. EECTESEET DY Y 74 S I HORGHES
’E‘ ..... QOutput without impluse ’g ..... Output without impluse W, fﬁ”j?ﬁfsﬁﬁﬁﬂﬁ@%ﬁ{tl:; Dﬁ%{&ﬁ?%ﬁ’%‘ﬂ‘]
= = A A A A PSR EA D L ENSTED.,

g g
2 z B, FRLTHE, BEEREFRLEY Y 74 > VB0
20 20 HETINERWCEREREToZ. JOBRERICED, I
070704 0508 1 00204 06 0F REREWBEL 2/ E < LRSI SRO RN IR F—
(&) Type I (3.5Ha) (&) Type I (4.0Ha) RIS % B OIS B - S o T, S8, I EhE

BEBBELENS LYy 714 X VRO SRkt E

Fig. 8 Response of the displacement time history
BOREEIC, BHEO/D ORGSR ERASHE - IREME

1000 1000 Bicky, TXINF—HEERICBETA2EREFNEITOTE
==s With impluse Vith implu
g 500 % 500 Yithout impluse TH5.
é o aniid % ’ "ﬂﬂd References
£ s £ 500 () ST - BRI - INEA— - EEEH - AR,
HREREIED Nd-Fe-B FEEREEG DBAR &8 50MGOe EifEAE
1000 bl 000 e WaOREl, BAPEERRE, 383, (1999), 248-250.
Displacement ( mm ) Displacement ( mm ) (2) g%mljﬁgigﬁi%Jgﬁ;ﬁ%ﬁ@gg{ g?;ég%g(;
17, ¢ ! IR )
(a) Type I (3.5Hz2) (b) Type I (4.0Hz) @ B, %%I(:)’%‘, 36-3(2001), 126-135.
. . 3) Fujita, E, Ogura, Y., Sakamoto, Y, Honda, S., New
. Fig. 9 The Lissajous figure Vibration System Using Magneto-Spring, SAFE
— Input with impluse — Input with impluse Trans. J. Passenger Cars, 106-6, (1997), 2662-2633.
T Gt it mplie it mplse (0 REEE) RGBT 0TS B0, AR
40 --.-I:'Ogtput without irrr:pluse 20 Ostput without irrzlpiuse ?%m?ﬁﬁ’i * ﬁmﬂ%ﬂ@ﬁﬁ?ﬁi%’ N0-98'8, VolA
i e - 1998-8), 277-282.
N 10 () W - BEFET] - HEEIG, WER OIS L BIRK
- L T bAoA A A L ROEE(L, BAEBRESHERTE - SRR
gy g £, No.98-8 VoL.B (1998-8), 325-328.
8 8 (6) JKEFE: - BAOFH - FIABOK, kARG OEEhHIEH Z 5]
.20 .g“» L7 REEGABESESZ OB, AR FEoSmAF -
e FTEURIERRSER SIS, No.97-31 (1997-11), 235-238.
A e D0 (1 EEED) - NSGET, BHWREREERAHEAZHGHYE
* Time(s) “ Time(s) émﬁyﬁmwﬁﬁﬁﬁ,E$%W$é%¥%,u4m,
C(1981-12), 1620-1625.
(a) Type II (3.0Hz) (b) Type I1(5.0Hz) (®) FEEHIE - ohIACE - AL - NBES, REITRER
Fig. 10 Response of the displacement time history AL B IFRPITIICET 5 RRIOBR, e,

66-645, C (2000), 1445-1452.

— 9 — NI | -El ectronic Library Service



