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ABSTRACT

In the case of rotating machines, developed for special purpose, they may be exposed to a sloped environment. If a rotating

machine exposed to the sloped environment uses a journal bearing, the supporting load can be changed by the sloped

environment, and thus the journal bearing dynamic characteristics is changed. Eventually, the sloped environment may lead to

a result in which the rotor-dynamic characteristics, such as critical speed and vibration response, are changed.

Therefore, in this study, the prediction of the change in dynamic characteristics of the journal bearing due to the sloped

environment and the resulting change in critical speed were studied. In addition, through harmonic response analysis for

unbalance mass, the vibration increase phenomenon due to the sloped environment was predicted, and through transient analysis,

the vibration response due to the periodic sloped environment was predicted. Results obtained from this study suggest that

rotating machines with journal bearing that may be exposed to the sloped environment should be designed taking into account

the maximum slope angle and period.
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Fig. 1 Rotor—bearing system with 4 blades

S=EFHIIAEE =28 262, M3s, 2023



N
>
rho
oy
=2
lo
o
fon
2l
d
N
1o
hu
m
o
o
_l:
Jlm
05'
N

<= FH= 4719 EEﬂOFE

[T FAJE 0] °‘E¥.

4749 Elol= FAE =3t &
1900kg, Zol= 3.36mo|m FAFAS 3|44 25 Etol
A 1.776m HolXl o] {Jx|ghr,

E Ao ARg-H 3|4 mdoA Thrust Collar+ £A|3}
Agh, feke e U A & WeF AREE a1EskA] §Sk
7] tjitel AHAE Hojg o] FEAM FFF FAISHIT
2.2 H|of

g ey m™

£ A7elq A

54 qbaio]

Hlog Hui= Aduojgloln,
6‘]—01] mg%, &P, 1sks FH7)| A

ﬁHEOH Ae ¢
wsfo] w2 A
o= spgslar,

LI i O N ®

124 ox oy 12p oy

oh, o hU
ot  or 2

o714 i fure] TS oulsh], AREES) hEe] &
W3, B4 WP TASk Saet e SHY 2
s Eeha fu A h AT 2ol EAT 4 gtk

h= Cp,— Xcosf — Ysind
—(Cp—G)eos(0—0,) =6 Rsin(6—0,) 4)
A7 Cp €y & =S Hlofe) 7S ofulahe, X, ¥
L 2zt slaAle] F4 914, 6. R © e ez, g
99 A waE Aot

kel e ALtste] 3A|19] 3
FHAE 2 = Flg 29} o] 339} =0 mja: e
(Az, Ay, A9), v]a H=(AV,, AV,, AQy)ol thste] A5
2 aFetol 24 2 44 BEGS T,

L

AF v ey Vs Ax

AF,|= k, k, k5 || Ay |, 5)
AT Ky ki, Figg | LAY

AFVI th CJ:;t/ c’fﬂ AV;

AFW = |G Cyy Cz/jé AV;/

ATgs Gz Gy Cos 2

S=RMPIHSE =28 267, 3=, 2023

Fig. 2 Prediction of TPJB dynamic

characteristics using perturbation method
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Fig. 10 Transient analysis response by dynamically slopping
force with unbalance force: (a) 0~10 sec. and (b) 0~2 sec.
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Table 2 Analysis results:
(a) Unbalance force location is gravity center
. .. Separation Left Right
1
Analysis condition Margin Bre. Bre.
Land-based state 16.13% | 4.325um | 4.354um
Static sloped state:
14.72% 4.552 4.4 3
pitching angle 6 = 30° 2% 552um R6m
Static sloped state:
o . 10.71% 5.207 4.889um
pitching angle 6 = 45 % pam pim
Dynamic sloped state:

oo 10.71 35.89 34.02

pitching angle 6 = 45°, 0.1Hz % pm pm
Dynamic sloped state:

ool 10.71 14.79 12.18
pitching angle ¢ = 45°,0.05Hz % mm Hm
(b) Unbalance force location is maximum displacement

. .. Separation Left Right
1
Analysis condition Margin Bre. Bre.
Land-based state 16.13% | 28.58um | 23.62um
Static sloped state:
oo R 14.72% 29.79 24.62um
pitching angle 6 = 30 % mm pim
Static sloped state:
o 10.71 33.32 27.42
pitching angle 6 = 45° % pm pm
Dynamic sloped state:

oo 10.71 48.51 39.95

pitching angle 6 = 45", 0.1Hz % pm pm
Dynamic sloped state:

oo 10.71 36.86, 30.43

pitching angle 0 = 45°, 0.05Hz % pm Hm
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