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Development of Dynamic Vibration Absorber to
Reduce Unbalance Response in Flexible Rotor-Bearing System

Tae-Gyu Yu*, Gyu-Hyun Bae’, Kil-Hwan Kim', Seong-Wook Hong

Abstract

This paper presents a novel dynamic vibration absorber (DVA) to suppress the unbalance response of flexible rotor-bearing
systems. The DVA unit consists of two DVAs, an adapter to place the DVAs and an adapter frame to locate the adapter.
The essential feature of the proposed DVA unit is to place itself on any desirable location of the shaft without disassembling
the rotor-bearing system under consideration. A simulation with a 3D element based commercial rotor dynamic software
is made to test the possibility of the proposed DVA on the suppression of unbalance response in rotor-bearing systems.
Experiments are performed to validate the proposed DVA unit. The simulation and experiments show that the proposed
DVA unit is very effective to suppress the unbalance response in rotor-bearing system at designated rotational speeds of

interest.

Key Words : Dynamic vibration absorber(-5-3-%17]), Flexible rotor—bearing system(EHd 3414 W|o17] A]), Unbalance response( S+
-3, Operating rotational speed(-2>-713]4<:

1. M2 S Aol A% AAA Dol ofF LA ohet

WA A1Q1A0] B4 5o 2304 24 Q7 B A

A AR A RN S L U 5] ol e 20k sl S 2 282 4 S0
Aol B A4 B2 de oI892 51, 53, - 43| EAE T Pels)

*l é.% L&A *P dh= 457 Bk 2y A L Ao Ae& 407l aE HpfstA Uehtal glont:
A7) Sfelide GGl AE Bo= 3t I Sk £+t (unbalance)o] 7HE Fa7E 2glo] HIL §l
74] ﬂ‘ﬂ A 2 AFol oF7|Eof o] agolt vhis o', gm0 é Johe W=t Batd Ass HAsH] 9
WA= AR ES wo] BalEn Sl SJAAZE &4 F sho] A AflEeet LASETE AXSHA] S A
© wuesd gesdstn gty
v Beguvstm sty
++ WAA R, FoFafetn 7| A E 8T} (swhong@kumoh, ac kr)
F4: 730-701 AE FuA] FEF 19

175



Alsta, Mede T8l =& Haskets WHol 72 A3k AlhE FE719 434 A5 A A3EA 3

2 A4 B3 H%o) 44705 st AES A BFA/E AA Azstel ABE AAS o S8 A

she W S AREEAL Qo AAE Y B4, Rl we & e o AT

A-gol AldtEs Al ATk S Ao Faste] Aso

WALE sdshe A= J&atEo] 9] & 4t A 2. 31X 8 SSIV|

of A& glovt avtoln 7] AAE Aol A&7 ¢

dHe A AL Akl 0}— Aol At SRA A 2F B S Aol MEL BAE FAske A
& dolMe Al TEE =0 dee A wofste] A= 2RsAY A AlRsof sk Aol Ak

st FEA71E ol&shs el fHOH =3t A< ol ZAHE 2] Hst] dote = Aol #FANE

At TS s B 2ol ABEHAH e A & AT 4 Qe ofHEHE A AR AILH2 Fig

A2 oA =9 ool TS Ha, o= <l A Al 13 25,

28 A9 252 Wl v A S sk 5o B & 57 AlLEE Bl ke o HEe} offE 9

of dasH Hrt. o]} T2 A2 A AeE WAL AAE A ofHE 2, A AE IS AR FFA

2 g of
dao] wehde sfAlste] 2 Hez e Bl 2§ 712 HAE oW Fig. 1(a)9h 2ol = Aol 4

e + Aet 4

AAA AAS ArdetA = A= AAA o F A4S T A=S 7 FEoR fe|wr ofgfjZo] SH2IETF il 9]
H 7hs/d0] Slrk & AtollA= 7] AAE IHAIE £ £2 2ES o|dsto 2Yst=S Hojlrh ofHE 2 Fo] 2
SHA Qb2 AEel A ol ARt AES AT ¢ %le w5 dshe R AF 2HAAN & 5 Y A 2ol YiY =
715 AjksHal. = 3RO AAete WAoo ?L“Elml AR Fof = 4259

it oz FEFU7IE AAE FxREo| F2HE, R Hloj® & F2ksto] R AgS Hadsilh £ 53 55
AAAA Y A5 Frote FACZ de ARgHo Stk & X719 HofFo] A AFAHE AT 4+ s 3719 v
3| AN EAAE 3t LA A oz def &-go] Hof o & st HAxHo] 7hsskA shlTh
o AEFutprt A B e adoz AES 9 A7) olHE Y et S5 H A R R
Ag 4 ke Hol & dA . T 7129 A AR 5207 Fig. (b)) ZoH ol Ziio] ofg
2Ele 3A WASHA] @i E4A A8 5 ke HelAol Bt 2ER AZHL AP = AALF LR Hojglon o
2 4ol HaL Qlek. oj¢t 2 o fr = Qlel] HAI/MAE vef = TS gk g2 who AgtE o] 9, 1 ¢A7t 249
gt A7 e Qo i, 5719 AU Mz a Atk &, AFA 14 il HA 285 A s3le e
& AL, F27 A Ao o S-4110L v o AgA| o] YRS 24l wet AfErE WAsH
Foto] AEA e ZA o vhefelA Z-&5a glon, o= + o] 7hssttt
AANGE EAF T FPga'T Sof gt AT
gk gdteich ey A Y SHS ‘”1110}71 S8k
SeA71E A3 Al 27] o 22 AR SAA
O HAE, ot #o] P kAol B (pedestal) 5ol &
FA7E Fakshs ALz A AAge] 585t AlE
dol Mt AL So 1 BdAS AESALC. o] W]
A5 As= v dAste At % A9k, 2l A A2
ol w& B5ols, B4l daf dEA ez a4 AFste
SR AEg AAst=d A ol S8l ozl 9l
2 gl vk gk

olgfet AL sldsty] flste] & =wolAe A A
o X715 A8&sh= S Atstoinh 53] & AtollA
© A A2EE EoflehA] gRal Fofl AR ¢ Qe E 55
A& aeto=A I A8AdS =Y 4 =S sIsich Al¢
H F5A719] 784S gelshy] el A48 fetad s £
2 o] 83ste] 1 EAL A5k Eb], T5A7]9 A (b) dynamic vibration absorber
292 9 JHALEE Zof 2 =579 Ao autE & Fig. 1 Dynamic vibration absorber unit

176



Fig. 2 Assembly of a DVA unit on a shaft
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Fig. 4 Simulation model only with the adapter

Fig. 5 Simulation model with a complete unit of dynamic
vibration absorber
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