Journal of the Korean Society of Manufacturing Technology Engineers 34:1 (2025) 1~8

https://doi.org/10.7735/ksmte.2025.34.1.1

(( Best Paper of This Month ))

2

|H

g 7|t

2AI3 HSLDS Ho{E@ 2

27147,

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

"m Check for updates

2 XX == AL ]

Whirling of a Rotating System Supported by Two-Dimensional
High-Static-Low-Dynamic Stiffness Bearings with Springs

Kee-Sung Kim®, Eung-Soo Shin®"

“ Department of Mechanical Engineering, Chungbuk National University

ARTICLE INFO ABSTRACT

Article history:
Received 31
Revised 24
Accepted 24

December 2024
January 2025
January 2025

In this study, a two-dimensional High-Static-Low-Dynamic-Stiffness (HSLDS)
system is proposed using a combination of simple springs. The theoretical
formulations of the HSLDS system are developed, and the spring parameters

are optimized to maintain stability and achieve low dynamic stiffness within
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the designated workspace. The designed HSLDS system is applied to a rotating
system to evaluate its effects on whirling responses. The results clearly reveal
that whirling responses with HSLDS bearings are reduced by over 75% due to
the system’s low dynamic stiffness and enhanced damping ratio. Experimental
validation confirms that the HSLDS bearings effectively reduce whirling,
aligning well with the theoretical predictions and supporting their practical

1. M2
TRt Q5] o3 717 AlAE] Mgsks 71 BAHES
s+ 71 o9 85tk 1 FoIHE Ao
o]
[e]

E
HI
21_,
N
-i
R
AS)
i)
>
>
©
2
fu)
_?L
e
-
1
&2
o,
]
Ee
i)
o]

o] 1;].[5,6]

QZS Ao BARE AN 918 = ThE Wero 2 Alag

* Corresponding author. Tel.: +82-55-751-2077
E-mail address: esshin@cbnu.ac.kr (Eung-Soo Shin).

o B4 e IR A ZAL EOl= High-static-low-
dynamic-stiffness(HSLDS)0| AA|E]at QJ=d™ L1271 Thest
HAME 284Ql 2 o] 7hssto] thefgt Fofoll A& 715
Sit. 1 5 ti8AQ 2okz A3 f5cke IAAE & 4 e

ole} Festo] T 05_%%01 2y |t %‘EH""”. A 9 A
—g& 1x} ¢ HSLDS A|AES 22H) AZE 5= SHA &
% l oJsll HSLDS /50| A{5t=|aL A7}

4 é
%"J@ﬁﬂﬂf Aol it

279 HSLDS A|28le 8413 72} Tkt .49 2o
YA 2 3D e 7)) o] whek viek 274 7))
A7 Sol sk A m Y. oer 3 el Tt
WA SR wolA 37 TAvH ot Sl

o
2 QoA Axe 2902 231¢) HSLDS AlLHS A


https://crossmark.crossref.org/dialog/?doi=10.7735/ksmte.2025.34.1.1&domain=http://journal.ksmte.kr/&uri_scheme=http:&cm_version=v1.5

Kee-Sung Kim, Eung-Soo Shin

HSLDS bearing

HSLDS bearing

Static

equilibrium Workspace

#4 (R)
(a) Static equilibrium (b) Dynamic equilibrium

Fig. 2 Spring specifications of the HSLDS bearing
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where, K, K,
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Table 1 System parameters of a rotating system

Parameters Value
Mass mp (k 1.03
Disk » (ke
Eccentricity e (mm) 1.00
Mass mg (kg) 0.06
Driving
i kg (KN/
shaft Stiffness ¢ (KN/m) 4.22
Damping cg (Ns/m) 1.80
Stiffness k (KN/m) 0.28
Free length Ly (mm) 125
Each Vo 0.59
spring PP
Eq;uhbtrlllum Y 071
HSLDS eng
. V4 0.57
bearing
Static weight w 0.14
Workspace R 0.18
System
Stiffness k, (kKN/m) 0.24
at equilibrium k, (kN/m) 0.17

*: Nondimensionalized by kZ **: Nondimensionalized by Z;
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Table 2 HSLDS bearing parameters of the test rig

Parameters Value

Static weight w: (kg) 0.30

HSLDS - 0.59
bearing

#1 Equilibrium length Y 0.85

Yy 0.55

Static weight w; (kg) 0.32

HSLDS Y 0.59
bearing

# Equilibrium length Y 0.86

V4 0.54

*: Nondimensionalized by kZ, in Table 1
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