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The resonance behavior of supporting mount modules can significantly degrade vibration isolation

performance in mechanical systems. To address this issue, the dynamic influence of mount modules

must be thoroughly investigated. A simplified theoretical model of a rigid body-supported system,

comprising upper and lower mounts with an intermediary mass, was developed using linear system

modeling. Frequency response functions were used to characterize the dynamics of the mounts, and

experimental modal tests were conducted on a setup with and without intermediary mass. The

inclusion of the mass shifted the translational rigid mode from 38.1 Hz to 29.5 Hz and introduced a

rotational mode at 66.9 Hz. Both of these effects were influenced by the mount module’s resonance

at 55.5 Hz. These results highlight the critical impact of mount module resonance on supported system

dynamics, underscoring the need to integrate mount dynamics into system-level analyses for accurate

vibration

behavior predictions.
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(a) Without mass

(b) With mass

Fig. 1 Identification of upper mount module

(b) With mass

Fig. 2 Identification of lower mount module
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w2 . ‘ ‘ ‘ . Table 1 Equivalent stiffness of two mount module under

¢ | EWith mass :1 the payload 553 g

% --Without mass .',

é :I. Type Value

> 1 n i

% ".".“ ‘ :' ‘-\ Upper Resonance frequency [Hz] 82.3

o\ N Pl . \ ! ~

% FoN e e NN mount Stiffness [N/m] 147 870

= [ e

=0 100 200 300 400 500 Lower Resonance frequency [Hz] 55.5

Frequency(Hz) mount Stiffness [N/m] 67 247

Fig. 3 Frequency response function of upper mount
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Fig. 4 Frequency response function of lower mount Fig. 5 Basic mount model of rigid body system
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Table 2 Mechanical property of theoretical supported
rigid model with mount module

Variable Value
M, [kg] 18.3
[, [kel 8.8
g [Ns/m] 10
Kp [kN/m] 23 659
C, [Ns/m] 10
K, [kN/m] 1076

Xp/F(log)

150 200 250 300

Frequency(Hz)

100

0 50

350

Fig. 6 Frequency response function of supported model
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Fig. 7 Simple rectangular rigid body specimen

Table 3 Resonance frequencies of rigid body specimen

# Value [Hz]
1 422.9

2 577.1

3 647.5

4 999.0

5 1034.5
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Table 4 Resonance frequencies of rigid body specimen

Casc Barerigid body Rigid body with upper mount/ Rigid body with upper mount/mass/
[Hz] lower mount [Hz] lower mount [Hz]
#1 - 38.1(T) 29.5(T)
iiogé‘ei 0 - 58.7(R) 43.0R)
#3 - - 66.9(R)
Flexible #1 4229 582.1 580.2
mode #2 577.1 657.9 652.4
AHE S &8ato] #o(Fig. 7) AAE AT § QAT 5 Utk AlEdold Aol =Ed F71H4
FHFEHETE 5% F AsAYE T3 B2 <l 319.5Hz AR A5 SHe] dUH oz volA
s HE FE8 53], vk E BE o Al AFelA ol& W #5S F glld o &
A== HAGolA AF G(~512Hz)oll HFaete] @k B3 66.9 Hz v 22 F7H49 314
TS FReel 33 Aas A A okl 74 ASHUY] vl st rrERE 1 d
Table 49} T} e FHY FREE AN RS G
A Aol npEEV} glE AEl(bare rigid body)  Uh wEbA] vRRERES I3 @42 A= A
T AFD gy Tl dF A BEZF ol v 7R S v e %S FIT Bk oy
2HA] Ao oS E 1 Hz vgtel A #5o] H 2 FAHoR JeA e ¥R RS FUHHo=
om® DC A Aiow agste] o AoMe] A JheAol A7) Wi TFed Y e
A AAREE Al alnk ofs wlustel A wjAlsks Aol nigAlsit
Tx= okl 2709] v ETF F-2HE 9-el= DC A& AE 2og SHAA BAle] & A4 o] B9
A QR F dF A BEZE A Hz A 32 & 1A 2 23 F-e] 2 W e skt
o] It} Fig. 8(a) Aol 2709 Al Aol Aol = A9-9F Ao] v Aok ozt ¥
3=, A AA= 38.1 HzolA st W7, 58.7Hz A Aol Yehdal oy g 52 A4 &
ANA 3 RER 7}z) Aol Hth vk E Fite] A LR Zopx] FxIH e Wt Qlvhal e}y
AH0.553 g)o] F-ad Aoll= 12 ~22F A B2 o] 37t vk A9 Aot EE2H ol A 2
7} EAlel GrolA A 29.5 Hz, 43.0 Hz= o] &3IQlth = 9] oF 580 Hz <1l EAI87] wfite] nlERE
gk 33k 33 BEJF FUHH0R B3] Hol 669Hz o F% FoH dieluiel 100 Hz o]s} 2313} 2fe]zt
R0l AHEIT 27 pheE Abole] Aol F7b WA AZY @I} e ) WiEo ey
He Alolze] A9 A 2ol AW mheES  vh FF AXEE R AR AT §4} 73
54 F PrheE Sl A%l 37k A9 A 5 Wl sheEREY Bl WA P9l
A, SPPHeEsL Aol F7bE A% ss5Hz  9FS F SR Jonz Fb A7t dast o
3R] vhgEd et 1&g ol WA AW FrN 15T FUE vhRERE
A mEsh B A9 ATE o2 Bue A% Qo WA B FREIEE 23 2]
Shoulas) BE AP 2 AolFe FH 2 & B v Wl w)on e 4y FHE T 4
3N S BEZE EAshe el vk ghaet B SEjop o Ao R dheE:
ZHE =2 A Ros it e aeHER
B s w14 A REg RS o] By 5. 4 &
oA Aol gle B9 AA Al~HS 37.6Hz ¥
o] 311 Hz ghe2 Yoo, dgHort & o] =& A Aol He nRERE AA 9 ¥
Afel7l 38,0 Hz $40] 205Hz GOR EO1HE & o] AT 4R Axgel T US|
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