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/] ABSTRACT /

This research focuses on developing the Smart material with Grease adopted as a base oil to overcome a particle deposition caused by
the MR fluid consisting of a silicon, which maximizing the characteristics and advantage of the MR fluid. By adopting the SMG fluid to a
shear damper, this paper aimed to evaluate the control performance of it according to the variation of intensity of electric current(0 A, 0.5
A, 1.0A 1.5A, 2.0A, 2.5A)and frequency(0.5 Hz, 1 Hz, 2 Hz). Subsequently, the usability of the SMG damper was analyzed by comparing
the dynamic model of it to that of the other types of dampers(Power(Involution) Model, Bingham Model). As a result, DR, the performance
indicator of semi-active damper, shows approximately 5 in a condition of 2 Hz. Also while confirming the excellent performance like the
Power and the Bingham model, it raises the possibility to exploit it as the semi-active damper.
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(a) MR fluid
MR : 100%

(b) SMG fluid
MR : 80%, Grease : 20%

Fig. 1. The state of MR fluid and SMG fluid after 100 days
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Fig. 2. Yield Stress-Magnetic Intensity Hysteresis curve
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Fig. 3. Concept of MR Damper

Table 1. Design Specification of MR Damper

Stroke(max) 20 mm (x 10 mm)
Maximum force(nominal) 60 N
Coil diameter @0.75 mm
Coil turns 630 turns
Gap 1.0 mm

Fig. 4. Developed of MR Damper
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Fig. 6. Analytical Models of MR Damper
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50 -30 -10 10 30 50 50 30 -10 10 30 50 50 30 -10 10 30 50
Velocity(mm/sec) Velocity(mm/sec) Velocity(mm/sec)
Fig. 7. Experiment Results of MR Damper
Table 2. Experiment Results of MR Damper
DR
Frequency Current(A) 0.0 A 05 A 1.0 A 1.5 A 20 A 25 A }
(Dynamic Range)
Force(kgf) 0.855 4.85 5.785 6.635 7.230 7.655
0.5Hz Displacement(mm) 5 8.95
Velocity(mm/sec) 10
Force(kgf) 1275 | 6205 | 7225 | 7735 | 8075 | 8245
1.0 Hz Displacement(mm) 5 6.46
Velocity(mm/sec) 20
Force(kgf) 1635 | 6310 | 733 | 795 | 8095 | 8095
2.0Hz Displacement(mm) 5 4,95
Velocity(mm/sec) 40
Table 3. Model Parameters of MR Damper 4. 4 2
Power Model Bingham Model
Curentd)| ¢ < 7y = ATOAE MR o] S Sojsisiaa e 7|2 Aol 7l
(Nmm/sec) (Nimmisee) | N o2 o]£ol7 MR fAle] Bg Bl o Juat 4 Qe s
0 0.299 0.468 0.025 0.675 (Grease)Z W0}~ 2212 Aelsto] SMG 9 A Asteic. sk 7jur
0.5 3.255 0.190 0.042 4,798
E SMG A4 E 0] 83 255 Hu| o] Z5|15 A% 1l =2 mdle] 8 E5)
1.0 4.042 0.171 0.045 5.733 - E"Troz ‘; 742" . ;0 E;i:’: AE °: iz
1_ E b2 \_ = g A== =] = :__ :__
15 5.047 0.128 0.038 6.540 19178 Stk 591 HetS ek el Bk 5
2 R8sl AR A72 delsls AlFS B
2.0 6.102 0.082 0.025 7.220 (0.5 Hz, 1 Hz, 2 Hz) S #-851ed 17 2] A7 15 Hefohe oS 5ot
25 7.085 0.040 0.012 7.730 o] o] mHE A o] Q] Wzt Sro| S ERIsIGITk ATt 2 B0 R ¢
D Brig e dee i
7.9%, ZA=1.4%2] 2282 H 3111, Table 52] Bingham 249 3j4] MR fA|9] T2 iAo 2 S5517] fiste] 7HEE SMG fAl=
AR A8 AT tjH] B 9.9%, ZAl=1.290] n] st 93188 1Y A0 20% ool 12| AE & JIJ R ER s R B
th Wb B Ao A ALet T 7k B 7 s Ane} Ak Xl % A Elsiglen, 7/tE SMG ‘ﬁ‘ 17}2 W AR Ak AT
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9 9
8 =12.5A(Exp) 8 12.5A(Exp)
7 [12.0A(Exp) 7 [2.0A(Exp)
. 1.5A(Exp) . .//- 1.5A(Exp)
- // 1.0A(Exp) - 1.0A(Exp)
25 0.5A(Exp) g 5 0.5A(Exp)
9, [=10.0A(Exp) g, EE0.0A(Exp)
s ——2.5A(Anal) 5 ——2.5A(Anal)
3 ¢ 2.0A({Anal) 3 —¢2.0A({Anal)
2 ——1.5A(Anal) 2 ——1.5A(Anal)
1 ——1.0A(Anal) 1 ——1.0A(Anal)
—=—0.5A(Anal) —=—0.5A(Anal)
0 —+0.0A(Anal) 0 —+0.0A(Anal)
10 20 40 10 20 40
Velocity (mm/s) Velocity (mm/s)
(a) Used Power Model (b) Used Bingham Model
Fig. 8. Force-Velocity Relationship Curves
Table 4. Analysis Results of Power Model
Current(A) 0.0 A 05 A 1.0 A 15 A 20 A 25 A
DIT:;:?e Velocity | Force Egg Force Ergg Force Egg Force Ergg Force Egg Force Ergg
(mm) (mm/s) | (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%)
10 0.878 2.7 5.041 3.8 5.992 35 6.777 2.1 7.370 1.9 7.769 1.5
5 20 1.215 4.9 5.751 79 6.746 71 7.406 44 7.801 35 7.987 3.2
40 1.680 2.7 6.561 3.8 7.595 35 8.093 21 8.257 2.0 8.211 14
Table 5. Analysis Results of Bingham Model
Current(A) 0.0 A 05 A 1.0 A 15 A 20 A 25 A
Dli:)elife Velocity | Force IE':::_: Force Erarg Force IE':::_: Force Erarg Force IE':::_: Force Erarg
(mm) (mm/s) | (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%) (kgf) (%)
10 0.924 74 5.222 71 6.181 6.4 6.922 4.1 7.469 32 7.845 24
5 20 1.172 8.8 5.647 9.9 6.630 9.0 7.304 59 7.717 46 7.960 36
40 1.669 2.0 6.496 29 7.528 26 8.068 1.8 8214 14 8.190 1.2
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