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Abstract: A two-stage high-static-low-dynamic stiffness vibration isolation system composed of Euler buckling beam negative stiff-
ness regulator and two-stage linear vibration isolation system in parallel is tested and studied. The mechanical principle of
high-static-low-dynamic stiffness is described, and the compression test of the Euler buckling beam negative stiffness regulator pro-
totype is carried out to verify its negative stiffness mechanism. According to the different parallel forms of the negative stiffness reg-
ulators, two vibration isolation systems, constrained and unconstrained, are proposed. The dynamic equations of the negative vi-
bration isolation model of the system are solved, and vibration isolation performance of the two types of vibration isolation systems
with the different upper and lower stiffness are analyzed in combination. Two vibration isolation test systems of high-static-
low-dynamic stiffness vibration isolation systems are built, and their vibration isolation performance is verified by sweep frequency

and fixed frequency tests, and the reasons for the deviation of the results are analyzed.

Keywords: two-stage vibration isolation; Euler buckling beam; high-static-low-dynamic stiffness; vibration isolation test;

force transmissibility

TER B R IREOAR TR, AL G BRI SRV W RE B 2 e SR W5, DT e K 28 52 1) [ A 003
1% RS REASAT XA IR T R G 1A 43V 2 AR BE Y ] PR R A /N B B S AR T o I AF R [ 9 Ah 2 3 5 s
PR T 9, 68 B B3R 3 B BOE R 4 — 20 dB/dec” . WHIRSINIEE R IR REHAT T — RIVHIHEE . MO-
TE T RE 3 3 BRI G A B2 — 2 (9 I LYNEUX™ . CARRELLA 8™ SCRKL6-8 1L = 5 2%
PR Z2 40 00 VE BE T E0E o A TR RE ok kA R RN R D B TR 4L SR A AL AR T OF
PRI B X -G B SRS WA 4 TR ORI R RS G BTG
FELMERIR R HE R AR R MEPRE, LISE R I T — B iy R 1 595 AR R iE A2
I BRI EE S T AT 2R G AR A AR B A B B R R R R B R R SE . ZHENG 48R

Y5 B #5: 2022-12-08; 1&1iT H #8: 2023-04-25
HEWMB: MK HRE2AREE BT H (51875363,51505294)



48 & F T

S

%38 &

FH H P [ Al R T8 kA1 R A R 970 4L ) L % s
7 A LA I R AT AR R S S i IE W . IR i
VNN 2 S L I R T A € o S o) ) e SR
ik LB b R I A TR i B R
F1%9 A% 5 T A7 W 88 ST A1 5 2 1] 1 P B2 e P B O BB A
SRR 25 A sk AR LM B PR 2R 48, o e A K R
P14 i JB R o A 2R 0 ) MO E L 52 BR AR AT Bl 9

BT B2 B 2l B AR AR G IR Bl R e R A JR R
P, D TSR PR A e A D R BT R B
PR, T A Ok [ P A 2 2 A T A G T U2 Ik R N
MRRIR RS, GATTISE " WFFE T — iy = 3 3% of
T W0 2 B U 28 8 AR P B R 2R 8 R IR A — A ol
JERGE . LUS TSR R ER IR RSG5 AR
2 32 Ok 2 v FL R U M BB, ORI T XU A2 5 4
A2 5 ARORI B AR T R R R XU R AR S W1
BE AR R G R L, L T R R M RE . LI
WFSE T 3 T 0UZ 5 W 254 1) 37 P B ik 2R e 0
i 2 L5 LTIk, H i T s R s U2 BRIk &
GERYAT I, 3 B ad R A v 7 e (I Bl R JEE A5 A Y 3
T3 2 E A ST, LA S A M AR 0 IR I

PEE AE BT 58 P 48 1 1 3 T RRCHE i iy 22 6 11
JEE 98 5 4 (9 — 28 XUZ v #AI Bl W E B ik &R 4, 3R 45
T X KRG B Ty A R R aE T S A ST A
SR AR SRR b2 I R R ST, AR SORE RR
LS 2 G P R g 5] AL S RUZ PR IR R 4T
RN [ I BT X, Bt & T AR etk
B Ik 2R SERE AL , o B Ik 30 36 U 1 PR 0 4 2R
R IR PEBE , IF X4 R 22 647 1 0 -

1 SHEINERRESZENT &

1.1 SEFEFNERE

AR 0 B BIF 5, A LR R MR IR R e PR
SR WA J ot A% 670 IR 3084 45 T LA e AU sl W 2
PR R G0, A LT 7R, BRI O Y &% b O TR
i J5E ik X R B S AT £ TR 2 R e 2 (2 )
FaY 8, A 1B 52 e 1R R AT 22 (LA KPR AR I
4 % i B I I = ) g F R R G AR A ) (o

1 SRR O Y s 45 A T 1

Fig. 1 Diagram of negative stiffness regulator structure
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Fig.2 Force-displacement curve

of negative stiffness

regulator
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Fig. 3 Negative stiffness regulator stiffness-displacement

curve
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Fig.4 Schematic diagram of a single-layer high-static-

low-dynamic stiffness vibration isolation model
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stiffness regulator
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Fig.6 Force-displacement curve of negative stiffness

regulator
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dynamic stiffness vibration isolation model
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Fig.8 Displacement transmissibility of passive vibration

isolation model with different stiffness combinations
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Tab.1 Parameters of two-stage high-static-low-dynamic

stiffness vibration isolation system
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