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Design and application of a new type of steel spring floating plate
vibration isolation foundation platform
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Abstract; Environmental vibration is an important factor that affects the normal operation of various precision
instruments and equipment. To solve the problem that the environmental vibration exceeds the vibration limit for the
normal operation of equipment, the design of steel spring vibration isolation base is investigated. Through
experimental verification and calculation analysis, the relationship between the vertical and horizontal stiffness of
steel spring is derived, and the fuzzy problem of horizontal stiffness of steel spring is solved. A novel steel spring
floating slab vibration isolation base is designed based on the requirements. The finite element method is utilized to
study the vibration reduction and isolation effects of the pedestal under different steel spring stiffnesses. The
deformation of the pedestal above the equipment with uneven mass distribution, the deformation of the pedestal with
moving parts, and the vibration level of the pedestal are analyzed respectively. The analysis results show that the
new steel spring floating slab vibration isolation base exhibits excellent horizontal and vertical vibration isolation
effects. When the natural frequency of the base is 4.2 Hz, the maximum vibration reduction efficiency for the
environmental vibration above 12 Hz can exceed 90%. The equipment with small moving parts on the base also

demonstrates good stability. When the 50 kg moving parts move from one end of the base to the other, the vertical
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deformation of the base is less than 800 wm. When the disturbance force generated by equipment vibration is less
than 1.5 kN, the base can still maintain the vibration level of VC-C. The research results can provide valuable
references for the vibration isolation design of equipment in similar industrial plants.

Key words: steel spring isolator; horizontal stiffness; environmental vibration; vibration isolation base; vibration
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Fig.1 Schematic diagram of experimental results of steel springs
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Table 1 Test results of horizontal stiffness of steel springs N/mm
i JE4 0 mm JE45 5 mm JE4E 10 mm JE4E 15 mm JE45 20 mm JE4E 25 mm
01 27.63 28.75 68.31 129.25 209.99 212.15
02 59.55 61.83 143.91 277.63 447.72 447.74
03 152.95 151.05 361.48 658.41 1084.96 1086.01
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Fig.2  On site environmental vibration testing 1/3 octave band rating
2.2 [RiRIRIE
XA 5 N R A R 5L G A R B R R G A T IR R IE A SO R A iR IR - 4t T 9% 3 i 1
Z o LB WA

e 130y’ "
(1-y*)*+(2%y)?
K. CNRIRRGBAIE LL 5 v R PREESURN I3 5 58 5 0 A 003 1) LU AEL ; B =X (4) PT0, ZEfdiAG 3 003 ) /)
F 1 gl y (HRT2 , 3 A A RER BRI R, H SRS S R AN AR I, 3 5 [ R EAIG 153
SERAK, PR PR B4 (DI S, T S bl R,

3 E&ARTOM

31 ESERESHERTR

Sy [ B 0 J B I 55 AR oK L R B TR e i
D5, W A R PR IR A o8 i IR EE R ARZ T PR R A
K58 m RSE4 1A 420035001000 mm, BE#RIE S KA
FEE A0 A8 R T R AR AE R AT S 3 A0 N e SRR
RS B

BRI SR FH S A B o AR TREEE = AR Ry €35, 0 7 3 R 41
BRI 24 4 B B E E Y 13000 ke, 20 MR
SRR A B ADL S SR FH A e i BN 1 R A, o AT AR TR
K 3R,

I S 25 R T, SR s AR 46 T 12 Hz LU
1 BRARIE B A R AT 3 B k4 S [ AR 4k TR - T [ A0 RS AN 45 4 S £ [ A R
SYHTRIAL TREE 1 B T A SR R 50 Hz DL IS SZH 5 200 Hz DAL, T 5 FR iR 2R 50 G 4% 2 /0T
FUET 8.5 Hz B, A e R BmIRACR , R LA T % EFRIRIE & A A s s A R R R o A i S B i
e, XL EAT AR 10 Al T o0 A5, MIEE SR A S B (5) 2 B RS Hn sk 2 s,

- (5)

3 ARTEETEE

Fig.3 Schematic diagram of finite element model
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Table 2 List of frequency analysis working conditions

T e - T o RIR AR, A T
1 3.0 261 208.8 2.94 2.00 6 5.5 880 206.8 5.4 1.67
2 3.5 356 284.8 3.46 1.14 7 6.0 1047 195.0 5.9 1.85
3 4.0 465 286.9 3.93 1.75 8 6.5 1229 185.7 6.38 1.86
4 4.5 589 243.4 4.42 1.78 9 7.0 1426 147.4 6.87 1.86
5 5.0 727 222.4 4.91 1.80 10 7.5 1637 163.7 7.36 1.87
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Fig.4 Schematic diagram of the time-domain analysis results of the base
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Fig.5 Schematic diagram of 1/3 octave band analysis results for base isolation
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