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(@) Schematic (b) Minus-k isolator
Fig. 1 A quasi-zero stiffness vertical isolator
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(a) F.B.D.
Fig. 2 Flexure

(b) Displacement (L)
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(b) Simulink model
Fig. 3 Dynamic model of the isolator
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Table 1 Specifications of the isolator for experiment

Parameters Values
Flexure width (b ) 1.896:107 m
Damping ratio ( ¢) 0.0028
Young’s modulus ( E ) 2.10° N/m?
Flexure thickness (h) 5510 m
Horizontal coil spring( k. ) 3.70 -10° N/m
Vertical coil spring ( Ks) 1.02:10> N/m
The notched part of the flexure (L5 ) 1.25:10%m
Thick part of the flexure(Ly, ) 7.66:10%m
Mass (m’) 17.91kg
Total number of flexure (n) 8
Number of flexure in one side (s ) 4

681



Fig.4 <} 7EL°] FHWL = do]# AMA(Sensorl, Keyence)
2, =g 2T A(Sensor2, CAS)E, 12]il AW =
o] A ’;ﬂ/\i(SensorS, Keyence) & s Aol A3}

Sensor3

%A1, Fig5@)ol ERNT, AL A

felnel A4e) fom mawol, 44 Wi sy
= A7SH FARY] s 7E 7 Ak A o)
3ﬂr °F 98% AUA|gth. Fig5(h)v= +4 Wl wE 4 W
e S o 459 wat dAE AAN 10%e]
W=z o] & Fhy dAgt
4x10° x10” B

= _'1110eryfkf) g —Thoery

£ 2 o Exprimentik +k) 2" O Expriment)

& %o ®

= %0 + After calibration(k) | 2

o %o g

g1 %oy 33

£ %06 g, <

%0 Ry 4 2

3 E

54 E 1

T

] 200 400 600 800 1000 0 035 1 15 2 25 3
Compression force, P(N) Vertical dfﬁl’lﬂbe"l“m yimy gt

(a) Static stiffness (b) Horizontal displacement
Fig. 5 Experimetnal verification of the flexure model
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Fig.6 Vertical displacement (m=17.91kg)
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Fig.7 Horizontal displacement (m=17.91kg)
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Fig.8 Vertical displacement (m=18.13kg)

Simulation
Expriment

Simulation

Expriment
iU LR

x
%

Horizental displacement,d (m})
Horizental displacement,d (m)

015 ! S [ TR R R VRN T
Time,t{g) Time.t(s)

Fig.9 Horizontal displacement (m=18.13kg)
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