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Design for Resonance Avoidance of Mount Through the Modal Analysis
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ABSTRACT

This paper provides how to solve the problems analytically and experimentally that occur for test-

ing the water injection pump under development. First of all, water injection pump, based on shaft

system dynamic analysis, is verified by measuring the behavior of the shaft system. After the water

injection pump is measured, the structural resonances which can cause excessive noise, degradation

the equipment life and malfunction are found. Therefore, by changing the structural design, the reso-

nance should be avoided. Application of the design variables to the experimentally resonance avoid-

ance is difficult. So analytically, with application of the design variables, the design will be changed

with mode analysis using FEM.
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Fig. 2 Campbell diagram

Table 1 API 684 separation margin standard
Q-factor(QF)

Separation margin

QF<2.5 Separation margin do not required
2.5<QF=<3.55 | Requires the separation of at least 5 %
Driving below the critical speed
minimum(%) = {126-6/(QF-3)}-100
3.55<QF

Driving more than the critical speed
maximum(%) = 100-{84+6/(QF-3)}
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Fig. 3 Mode shape of 4th natural frequency
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Fig. 9 3D model of measurement model

Table 2 Mode shape of measurement model

on _107Hz Amplitude Hz Top view Rear view
-20 -
30 0N
a0 N b~
‘::_ | N~ AT
= 90.4
-80 - 2
-390 I
o ;e W ., e 50 ;
Phase
180
120
o [
A \\d
o
]
=] ™, 108.2
o] |MM/3\,»,\
188 I [ [ M
o e 200 400 tHz1 6500 800 Tk
R 1 Coherence
:i 1
1.4 =
e — 127.3
EDDn: — I Y “W‘\"\G :
500 4 .
400m I
200m :
5

o 200 abo 800 800 w®
tHz1

Fig. 8 First natural frequency

ofefwol 7] Wil s er dAAMSE A8
o] Webe Alstehls Zlo] BRE Zom Alsd
o dufshd ol <A glo] aA W3S st
o Agol} A4E WAL 2S¢ e Fa5l
ofeh g w3k arsfop H7] weltk

4.1 BHB|LE Qg HI Wy

F2EAE IS Astel Folut wele A
Aol o]Fo|A= A Hrp vk ES AAWMA 3t
of T2EAE g3t o] BT o2 ARY
o dshd vheEE AAWMA sk Aol A
ojuf H&SWelA m&H )7 wiEolth uwebA
3D 314 213l Ansys Workbench®E AH-8-3}
of YL o] GFS F& WEE 1] 93l
484 | Trans. Korean Soc. Noise Vib. Eng., 25(7) : 481~486, 2015

modal analysisE 3315t}
B argste] Fasiglo
gear box, lube oil F-E-& o] HFslnz 7
THAd JeAFS Friet M e ik

34 4347} casing®] impact hammering test
A1 107 Hzok frAFeHAl 108.2 Hzoll =7 A%
3= B 3730] conical modeZ EAIES &<l 3}
St} Table 29] mode shapes &2Is}S uf 3|97}
875 T35 1082 Hzol 9o 1273 Hzoll e |
7} 74%3}"5 Revh d5S geleisinh mebA
A08le] 4] 857} o] FojAor & Ao
T/} JtSHH modal analysis A2} 100 Hz ©]3}k
°J TJ]'TOﬂH‘:‘ FEZ7F AEshe EEv e
SFUAL 127.3 Hzoll A H3Z7}
B dleglone s ‘%L—roi Q«q'&} ]
1273 Hz¢] BE7}F 1X9F 2R e =
3]gjsh= Aol BlEE Aow AlmErh

e

2~ mlo

O_\.,



Jong-Myeong Lee et al.;

Design for Resonance Avoidance of Mount Through the Modal Analysis

(b) Reinforced pedestal
Fig. 10 Improved mount

Table 3 Mode shape of reinforced mount
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