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Vibration Control of Nonlinear Rotor Systems
Using Dynamic Absorber
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When a rotor system is supported by single-row deep groove ball bearings, nonlinear spring
characteristics appear due to clearance of bearings. In such rotor systems, the vibration characteris-
tics change due to the effect of nonlinearities. In this paper, we studied vibration controt of nonlinear
rotor systems with a dynamic absorber. We clarified that the nonlinearity influences on the vibration
characteristics of controlled rotor systems. If the rotor system has a isotropic symmetrical nonlinear-
ity, we cannot use fixed points theorem for the optimization of the dynamic absorber, because the
vibration increases due to the effect of this nonlinearity. We also clarify that the vibration control
of the nonlinear rotor systems with a dynamic absorber can be achieved by considering such effects

of nonlinearity in designing the parameters of dynamic absorber.
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Fig. 1 Analytical model
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Fig. 3 Resonance courves with the dynamic

absorber
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Fig. 4 The vibration control effect of optimized
dynamic absorber (Linearized approximate

system)
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Fig. 10 Electro-magnetic dynamic absorber
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k30pt = 4k (X0)2 ([0 — XO) ,
1 k
e =a(2) (%)
ZDORMS, 74— Ry 7428 ko, kg A EIRIESED
R kaope, BRI caope 1LV RT I LHTE S,

4.2 RBEEHNSA—4 ATFIZERICERL
T2/RT A —F %2 R_T,

(14)
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(a) the case of linear system
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(b) the case of nonlinear system
Fig. 11 Resonance curve (Experiment)
ElfREh % DR IE;
SHEE;

m; = 5.90 kg, my = 0.62 kg, mz = 1.13 kg
BSEBREME;, o =350 mm, b=200mm
EEREARDD HV; e=0.1 mm

FERERRENR IR 3% DX E;
EERBIZI T DR, Xo = 2.0 mm
EHERBICBITHER, [h=10A

BREA (400 %, HEFEY) |
A NDER; R=3.60Q
IAANDA T F R, [ =547 (mH)
%S| DR OLRET

z HA ky = 6.05(Nmm?/A?),
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Z D1, BIRIRSICIERT 50 LERE OBIRICD
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Y U/ MITEROICHE L CTHY, TOBBRE
LUENICERT 5 RRBHIX, —E T2,

4.3 RBHR

431 REBEMROBES (EBREE (i)
LTHZ2EFEBALCEMT CEXFLEZLED, TfE
RREEBE A DX RBRICKHT 2 BRIRBZ DOFHIRZIE
ERREERER 11(a) 7. ZORFIZBWT,
Ol BRiRIB LB S B RWFEICHIT 5 EERE M,
DRIETH Y, @ITERIE THONTRIEME ksope
C3opt DO (14) IZ & Y BREBNRIREZD 7 4 — K3y
IEE K,, Kq #%FL, X ¥BiEoREGEK
M, DRETH 5. BERBHITTRILAL I, BHIR
REBOFIRDRIZL Y BEREHZRORIEN LI MZ 6N
TW5., .

432 FREEEBDBROBPE (RBREE (ii))
LiREES B DAL ESZ, Tir BIESFEHS
TXR L& EDOEAEBREEMED LR A RO
RBREE 11(b) ISRT. Z OREDHE DIEGRAED
K& X3, BRBEFTOBSOER TS 80O cikE
T5&, 80 =005 Thotz. O ITBHNRIREZES
EHRVBEITEIT 2 EEE M, OFEIE OIER
SHET B0 = 0.05 DEBITHBE R T 5 EEE
k3opt» C3opt IS U CEREENRIRER D 7 4 — K3y
JEBEREL, EFBHXE-FAOREE M, DRI
THDH. HRIRBOHIRSIRIZL Y, IERFEGEHHR
ICBWTHIRIEN L KM bNTVWS Z R0 5.

5. #& E]

FERIE L RFFEE b D EIRER O EfEMOERE Tz
BiTHIRENE, BRERICE VHIRT 5 5KEICOWT
BREtL, LLTo/EREHE-.

(1) SERRIHE % R o ElERE 7 DR &2 BRI TEL L TER
B L-ERIESSZ AV THIIR 2R A5 &, FEREMHD
BB L) EERORIEAE AL, REMEREASHEEE L
RBEBENRDB.

(2) FERIAE IR LR OBYRIRER DB 1TV,
FEREMEDOEBIC L HREFHEOHERZ RO, TL
TEDORR, FEREMENFET HIHEITBVTHIRE
RIGEZRIEFROBE L FRECER TEHZ &R0
7.

(3) LRROERBEREZERICL VRER L.

BHYIZ, AFEOKBREBEFERIC ZH ARV A
HRRFZOERLEEREICHELRTS.
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