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Magneto-sensitive (MS) elastomers are a class of smart materials whose mechanical properties may be

changed rapidly by the application of a magnetic field. Such materials typically consist of micron-sized

ferrous particles dispersed within an elastomeric matrix. The equations governing deformations of these

materials were discussed in a recent paper by numerical model. In the present paper we develop the

governing equations for a more general form of constitutive model and provide alternative forms of the

strain energy functions. The constitutive equation for the magnetic particle composite elastomer is applied

on the-pure shear experimental test. The results, which show the stiffening of the shear modulus response

with increasing magnetic field strength, are illustrated graphically.

Key Words : Magneto Elastomer, Particle Composite Material, Finite Element Method,

1. IU®HIC

BETLS X h—13, BALREORFOREZFOT
52 MY T 2 W T, SHBRERIC & SR
R 2 (L S E AR FEAMB E UGEER 2

BUTBY, THOBFRHEOBRRIBAIES THB.

BETISZA M —2ERALT, ERLINTREFEL
T, 77Fa1—5% - REHPFATI > F - AR 3 >
T alENHB[1,2). INSEERNITHTRBICE
DHREIMTE— AL FOIFIE—BITED, B
RANEHE RS E DT, SUROBERRE LT
Wh, ZONEBREIC & B BHESILIE, BEWEETOE
BEEBICHR I D I ENTRETH B, IBIT, BB
K BAMEECIIRBHMITKET S0 T, BHFHEODED
METEB3).

ARIRTIE, SNFRIBOREE S ALBEEAOBRAIZ
R LI, BB X B HANRIEOELERLShB
THLRINF—BEROREEITD. £z, PDMSZHWE
MR ABTRBRETY, FRERERMCKIIRENREED
20 o N

2. BMITSR MT—DERA

BAE TEAMBTH DTS X Y —SBB I
BhANEBE, 4 ORMER TS RREE R UM OR 748
NFUBIC X VBT B ETHEL IR OEEE 2T
5. ZOERMEITZ AT 2V OBHT,E LT, KRTE
HTE5[4].

933

T,=B®H-U, U=%@Jﬂl 6))

ZZT, BIIHRERE, HIIRBOMRE, ULERT R
F—FE, NR2EOBMT VI THS. WEPOBEHER
pERME MORBITIX

B=u(H+M) e

DBERNDS. ZOXZ AT IEHEELELTTS
AR —ifEATY 5.
BREREMRITZHANVWT, TR M—0& 57088 M
EORHBEMTTIHE, OTAHIRINF—EEYEH
WTERILEINS. PR TIRIT S A b —HRORBIERIT
DEERIIEFEICH/NTH D & U T, BATREERIC L 5 IERFR
HIEBRICANZNDBDET S, #oT, OFTHIRIF
—BEasRicEzIheBoNB BT oVINiEONnT
HHFEDRED T TMOERD ZENTES. ZDLEE,
BIRATRAEI—3— « JU—2FEBT >V INCEEEE
{ERIZRHNT, KR THLNS[5].
¥ b
ac 3
ZIZT, BERTFE2ESLZBEEAOVTHA LRI F—
Bz, ERICE B0 THAIRINF—ERBOO
THIFRNF—IIHETEHE

¥(C,B) =¥ s (C) + ¥ g (C:B) @

=JF—

&2,



R, AEBZEREICLAEVDTAIRIIF—ERKICBITS
BHELIZAR—OBAT VN0 REEZELZD. T
AL F—BEROFEENEDNZWZDITIE, BFIC
B30 HIRIINF—BROERIL, EREERTAHFI—
= JU=BEETINCE, BREEDT >V IVHE
B®B TRINDWBEHBET VDD ERS.

Winag =¥ g (C,B O B) ®)
ZOZDOEEERETZEE, OTAHIRINF—EK

{3 Spencer DARZEE DO HFH[6]0 5 RKDEDRER % £
ELTHro,

I =1rC (©6)

1 2

L=— -

’ 2(trCtrc trC’) @)
I, = detC ®)
I,=B-C-B=C:(B®B) )
I;=B-C*.B=C*:(B®B) 10)
=|B|’ a1
11, 12, 13}12%‘:4:6%mmfc1x%§'@§0, 14’ 155

LI EIRE OREREENY MIVICE D REETHS. Z
NS5 ORERZ, RAHBHEEEERR7IEFCID &N
BfTAB. EL, BAMEHEEEOEE, MEOMLE
MAMZEMIZY FOXRY MVETHZ2DTAREED
HI5DTH2H, WA TEZES L BEHEEERUO
BE, BREERFNET TR ZOBLEERER S
B5DT, BHOREERMNEHAIND.

T - FINERyIRATOVISIE, OTAHIF
NF—BEYEEI—— - JU—2FERT 2V IICTH
BTBIETRHRAENESNDOT, Mo OEERZHN
5&,

a(CB®m (cn@MaI

6
S=2 12
§ I,  oC (12)

THLND. EAREEBOWS ZIT A

S= 2{[6'{' 16\1}) ey e

o, 'er,) o1, ol

(13)
+§£B®B+§E(B®CB+BC®B)
oI, ol

ER0, BREOZENRBICEDIHEERS.

LT, EMEOREBEEAEZEZ L&, BEOD
BEMEA L FRICEAHEOOT A I3V F— BRIk
BELERITLEZENVWZERICL > TERINS.

Y =(L, 1,115, 1) (14)

ZZT, RW)HERQOBE/RNS, AOBKEZpETS
&, BROIS ERBNRISTOME L TEERATIE

934

T=pl+2 a‘P+11§Zb—§£b2
o, ‘oL, ) aI,

(15
-mQEB®B+@£@®bT+BV®Bﬂ )
ol ol

LD, OFHRIRINF—EROMATEE LT~ — .
U—2ERT 2V IbEMBINEOMREE THESD Z &n
TES. ZORUSDBEL I A NI —DBHTF > VIILT
BREFHEREEOIRNT O VIVEEETHO, BREER
HHEEROBBRIE N v 7 2B T2 PHERBR Y ~
WO REECBERADET, BELS X v
—DR -V THEREFREREFT TR ENT
x5,

Fir, BMBOBRS EREEEOBERIZ

n-2| Xp, Fyp, 0y
al, ol al

6

‘lszﬂo_lB_M "
E7R5.

3. BAMEER

HEEEME S LT, 1 707y > eI —REICH
WHENTWSPDMSZ A7z, PDMSISREEHEIELTO
HIE5T, BREORKBEE TS I L SMEEEME S L
THWBERNTWS, T4, Tsumori5[8]1d, PDMSITHEME:
METH 250nmbI B OGN ERML, SNERAZEFIHL
TR 2HNT 7 FaT—FOBERTEREL T
5. AP TH Rk O 5 TPDMSICREEA R 2R L,
AR Z2EHLTERICAW.

WM EMATRREIC X 0, SRR T 2 2B R
B5ZEMB, 0%, 1%, 2%D3BHEOEEEEIL/RD LD
WCHBRAZERL, MTANEBREfT>Z. ZTOEES
Fig. lIT/RT . RICHBRA 2 A, #i§20mm « & X 2mm -
BImm& 7R3 XS ICHENHRE 2 L TICEIoERZ &
THTANBETHZENTES9,10]. HBRAICHhMD
REBDEF AT/ D K512, MBRF OmmIcF 3~
JT#HBDONeFeBOAAKE ZEEB L, WA OEMZHIET

ZEREOEBRFICE A DBBOBRI ZHIBIL /.

Test Piece A/X F

Adjustable Fl L
Magnet o

Adjustable
Magnet

Fig.1 Concise figure of pure shear test
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Fig.2 Experimental test of pure shear test with Magnetic field

Table 1 Ground-state Elastic Modulus

0T 0.25T 0.4T
0% 0.6506 0.6506 0.6506
1% 1.0955 1.3090 1.6454
2% 1.5898 1.8827 2.6195
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Fig.3 Ground-state Elastic Modulus
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Fig.5 Pure Shear Test 1% material
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Fig.6 Pure Shear Test 2% material
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