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Balancing Machine with Active Dynamic Vibration Absorbers
(Experimental Measurements Using Periodic Learning Control)

Takeshi MIZUNO, Kazuya KITAJIMA and Kenji ARAKI

The principles of measuring rotor unbalance are described for balancing machines with active
dynamic vibration absorbers. In this type of balancing machine, an active dynamic vibration
absorber is used to eliminate the vibration of a test table on which an unbalanced rotor is driven to
rotate. The unbalance of the rotor can be identified accurately from the motion of the absorber mass
when the table does not vibrate. Three methods of eliminating the vibration are presented. One of
them is to use the absorber as an undamped dynamic vibration absorber. The application of the
theory of output regulation is another method. The other is to apply repetitive or periodic learning
control theories. In the experiments, the last method is adopted. The measurement results demon-
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strate that this method is suitable for precies measurement of rotor unbalance.
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Fig.1 Basic model of a balancing machine
with an active dynamic vibration absorber
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Fig.2 Schematic diagram of the experimental setup
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Table 1 System parameters

parameter Value
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le 95.0 mm
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Fig.5 Measured frequency response of the inverse system
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Fig.7 Comparison of unbalances measured at various speed with the actual unbalances (O:actual, @:measured)

QVBERAETVF L% ETHEHMBRIRREHA
FEREBEICBVLT, BELUHEICL S TRBHEOR
e LERETARSVOBIEOEREZ{To .

HEBORER, SELHHERMBLZEEOESA, ¥
BERSRER2AALEZEEXY, BREEORHS
WEIENMTA D Z LSRR S Nz,

Sl BETIAEHMBEHALLVEREOFL
BIEVRBREEHREL, LASBEERETARI &K
&oT, RETHRPAVEEEOMREORFEZH SN
WLTWFETHS. £/, 2HPEGEOERDER
TREHETHS.

BB, EWEDO—EITTR 2 FEEHMERFEMEERE
B4 CERIFE (A) ) OBRESTTEBS N

DA N

(OHB\AE, &P, T #HDDHVIE, (1976), 1-83,3
= b

Q=8 TH : EEEROD 0 HOE, (1976), 68 - 144,

aotk

QGykE, &, FTA : BRIRBEMA L ZHEVERE
O GEMBERSIRERZMALEZBESE , B
3, 61-582, C(1995), 519 - 524.

@GRS EBEBRIERAOHBALFa L - aH
), REBHHERMIIE, 244, (1988), 400 - 405.

(5)Mizuno, T., M. Moriya and K.Araki, Robust Solutions to the
Regulator Problem in an Active Dynamic Vibration Absorber
System, Preprints of 12th World Congress IFAC, 4, (1993),
501 - 506.

6KE, HTE, TR BRY — RRESHHHRIREL S
VFab-a Hf, Him, 58-556, C(1992), 3523 -
3530.

NRE, HE, WAk, K EEUHE, 1989), 16 - 23,
73 - 81, ERIEEHEES.

@I, B, & 2YHHASRX0OS A7 LRNSE
=, FHEIEBBHERRICE, 21-5, (1985), 445 - 450.

OO0, K%, KE:@VELUHEZRELERBIEZ
CBIBRDDBVHEME, P AF LAFHERESRX
i, 3-5,(1990), 147 - 153.






