Trans. Korean Soc. Mech. Eng. C, Vol. 5, No. 2, pp. 81~87, 2017 81

<28I|s=8> DOI https://doi.org/10.3795/KSME-C.2017.5.2.081 ISSN 2288-3991(Online)

0l0

HEME 2 120Hz 2% HAS et A+

KF*
o

L 7] A g sk

-+

Jou T8t

A
—
EREE

Modal Analysis and FEA of a Compressor Motor for 120Hz Resonance Reducing
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E=8: 315Fr AZHAE EH7F IF 7ES st A 2SI ol & Asty] 913 FEM3E A
I REAFS AT WA ARFT 23810 A% AFS Tkl S 9 20e gQlst
Ak AMAE AT Mesh, AH, A =20s AESAT A7 e A3dE vtgor EEV 144
el FEM i3 = AFS Falste] W59 AdS gelsditt. =43 A3 121.7Hzol Rolling
BEZF ASS A S FEAE sdd A94E 98 F AT o] ANE nEoR IE
71EE Z2YehE Y9 120Hzo] EAEHE Rolling 52 2X, 2fl 7F F3p9] Fxl] 93 YL
UA HAT A7IA @& ARE mFor F5 Az AAl dojAe AR B A &olv A3 gl
o Mo R FAHS AFsta HAT F A= VES BAEHA HAh

Abstract: 315Fr compressor motor exceeds vibration specifications. To find the reason, first a modal impact
test with free-free condition is done. Second a modal test with fixed condition is done. Thereafter the test
results are compared with FEM simulation results. Using free-free condition modal impact test, FEM
simulation conditions (boundary, mesh..) are modified. The motor has rolling motion around 120Hz. FEM
simulation also shows same result. FEM simulation will be used to develop other series compressor motors.
Using this, manufacturing test model and doing test will be useless.

1. M8
AZYA Fsoll= hds A7 &5 EHIF AREEY. AZHAE 7HsA77] 918 £ 52 BH
7F AAgEEY T2 AMSEE BH 342 42 dE7] B9 EEI AFgEY IS BHE =
2 s duorstE a7 4 Folsty IEEAS 87 "k BE EEJAE 1AL
7} aFete 208 A Ak Foh B =58 315Fr RE o] 33 ygoln o7 A Fr(ZdE Y)ol ¢r]
st RS BHO uigoA 3 HdF5 FAZMAY AgE onlste HoE FAHSRE dAdA TEEE

Ao AFEE 315Fr % ATl AL 900mE 460V 25 AT 7|olv] FAE 1775kg,
1789.5x1172.5x712.5mm®| A7|& 7FA L Stk 25 3] -5+ 60Hz, 3600rpmoll Al F-&°] &= A& oltt.
sl Mg vRE ZIAAR] 7SS A A AL ZAA qFAC] EjA Z2HEIL HAE 5
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ATk BEAA HAEE e 7AAQ FEY A7HQ FEeE UE 4tk AA Iee B
o] AA] 3 do] oA e RRoR X 2X IFoR TS I IX WES HEH A 3
Ao 71eteE IEeoZ 5 HAs719 45 &Hol A7) wiZel 60HzS A7Fe% FEds7]= 4
53] 60Hz 3] W3tA] %3517] wliEol 60Hz e s AES YelyA "o 2xX3s AR 94 71414
84 oEiA WA E Moz A v oy S| hAAA ] o EA HAEH SR s A
3] 120Hz7} obd 120HzA 9] AES yebdith, d7]12¢ AFe 2A7td dAFol s da=E 2
o AEe] At wEe Fu WS YEhyAl "k olF 212 A7bE AFell o g W
ol oJgt ME AEoRZ 257]9 A e M F ado= #g3irt

2fl FI AR 259719 Aol Q7 Tk 2ufel et Faae] F7F Eo] EAEE
A& ouste) Fig. 1014 ol& AW3Iolth 45719 AS-ole 3 T35 4ujo) A 26 lEo] LAY
shAl vt HAEZHA G RE= 60Hz 3HE kil 7] wiEel 2X, 2fl 120Hzol| Al EA g HA7]) 4
I Az AE Zgel oA 3G9 2u) TJJrTE 2ﬂ Z5olg} g},

F7lo] BAEE Ag a¥A gL Ae-rt XHEOI 2 AA 7] wﬂfoﬂ aAALY] A E7ES A
714 ZSHAl H= Ao 2ASHA "k 27] AlE A 1 l s 2 ISO F4¢] $=s dAE 2
gt ont AxY A BH 54 DAANILAAL 2HA] 7]5) 9] 9&?_ T 49 d4% dE 7ee vE
AlAE gt o] AN A HE 7IFe] A HAom oo tigk Ul S fEiA B AFE
gttt s7lES AFvith 2 2 AFd gEiAe QA 71F0] Imnys oW otk ME A
Av 120Hzo A HES E dEo] 54 HAow 120HzolA 3R EE=7E EAstar vkl eskglth
7 REol BA Q1S 3 olF sAsty] flsA E AFE AT

2. FEM &l A

FEM3] 4?2 934 Fig. 29 & 28-S 183190k FEMOl Fo 9l BEe el u
solsh 29 FAHS AP HEG A
LAHE SUAI7]7] wZolth AA S
SCM430 o] HxEAo= AREHATE AS A 10node AFHA|
657,844, 8.5 375,7217) ]t}

2.1 Apth oA

e A9S Fdshy] dol Afw 2o e SAS ol Afd 2o My AEs
FEF olfre 315Fr 2 AE7ld tigk AFte] Agolqly] wiiel 71E &4 2 Ag Avlel] fE A
B7F F535ke] A 2 WA AES 3 Fo FEM e ded A 2 N 20 F] 2
sl AS AASEITh Fig. 2, Fig. 3 314S 918 Ra"S vehdim zHzte] AQdS dgek $of 34
S T30t Table 1| 2 34 A3E debdrh A A0S HAA 213 Hoigk FAEAE] @
A AA AANY LS Ao 22 8A4F HFSFATE Table 19 A ARE RO AR

Fig. 1 2x vibration
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Mode Fre(i'—g ee F(ﬁ%j
1 94.041 86.647
2 98.85 91.304
3 118.67 105.45

4 121.98 118,28

.5 130.88 13551.
S e 24669 | 15851
| 17 27648 174.52
TeT g 28202 | 21577
9 289.98 24921
10 291.69 28327
11 305.14 287.56

Table 1 Free-Free, Fixed FEA result

Fig. 2 FEA modelling for Free-Free model Fig. 3 Section View for FEA model

Fig.4 Fixed FEA simulation model
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Fig. 5 Free-Free model for Modal Impact Test Fig. 6 Sensors position for Modal Test

Fig. 5 2= A3Ys 98 REE 35 Addoz He
A JHNE s E o] g3t 7HNE st RE wEtiHE FEEUL MRS 3F EEAE A
dom ZtEEAE &AM S4E APESATh Fig 62 EHO FAPES dehit THEEA
PCBAFE] 100mV/ge] #=5 7FA AL 1= 356A15, HE &fH =
aFSA Tk
Fig. 7

2P gHlel nm AdE AR A% FAD 2L Gei Fig 8% o 2
A =49 % i

J Bl ©] FRF(Frequency Response Function) A&S U}E}
ZF HolA = FRF A& Yeliiddt o] A& viges »E wie
vE FES ¢4 Time MDOF"9(Multi Degree of Freedom)”|® S AF&3}% 0
Fig. 10, Fig. 115 AF&3Ilth o] W& o] &afA F&53 = Jav|E= T
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Table 2 Free-Free condition Mode parameters Table 3 Fixed condition Mode parameters
Free_Free Fix
1 92.205 Hz, 315 % 1 82436 Hz, 249 %
2 93.710 Hz, 140 % 2 87423 Hz 215 %
3 106.489 Hz, 1.60 % 3 115112 Hz 127 %
4 115.053 Hz, 0.70 % 4 121685 Hz, 295 %
5 129.578 Hz, 113 % 5 130.247 Hz, 451 %
6 202.642 Hz, 0.10 % 6 141385 Hz, 543 %
7 207.679 Hz, 1.87 % 7 204.550 Hz, 0.94 %
8 209.852 Hz, 071 % 8 215560 Hz, 1.68 %

WA AR 20 A3 49 AE vmetsch FEM3 BEAYE0e) 13 BEYPS vusg
o Fig 129 Fig. 13 Z7kel AnE Jehdth 14 REE R o) 5 Eeg vae) g4ede e
CF ASE MuAe W A4 AARAS Aol FPHoR ANAL ¢ & ATk A4l

KN
AE% egettial deEn
149} Fig. 155 FEM ZA3}eo} A3 2
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Fig. 12 FEM Free-Free 1" Mode Shape Fig. 13 Modal Test Free-Free 1* Mode Shape

250,00

Fig. 14 FEM Fixed 4™ Mode Shape Fig. 15 Comparison of 4™ Test and FEA Mode Shape
o] Apol7b WA E&s & F Utk olF FdA HEZHUAE EECl 120Hz Ao E=7F EAsta 9l
o= AS #A33 Yk Fig. 129} Fig. 139] MAC(Mac Assurance Criterion)© 0.8 ZAl4FE 1 o™ Fig. 14,

Fig. 15¢] MAC#%E 0.8% #2k= qith

5.8 B

si4dsel medy dn 120Hz SANM RE 3979 Rolling £50] EAFL % 5+ Ak o
£ 60Hz, 3600rpmo. 2 A = frie AE719 2X, 2fl EFel sl Fugelch,
Rolling 2E=2} 2X, 2fl ¢ &% wjo ®EEC & o] 5230}\—; 57
& 49 Mo FUsAth A% Aol FRHYT AN B3
oE Az BY s A9 flo] dEe dSshal /‘P‘-} Bl Az glol A3

3

l

e fAE & 91-% Aolet dddv. BY a4 gl tAsty] 98 dA WAds SeiA
= 39ete AA B HAS S APt ol AYPS A SHE ol
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