F A B SRR (C )
65 # 638 5 (1999-10)

4019

W3 No. 98-1631

REEN BN R RRS % R A I-BRAEREDHIE"

kB g R B R AT

Development of a Mass Measurement System
with an Active Dynamic Vibration Absorber

Takeshi MIZUNO*® and Takeshi NEGISHI

*3 Saitama University, Dept. of Mechanical Engineering,
Shimo-okubo 255, Urawa, Saitama, 338-8570 Japan

A mass measurement system with an active dynamic vibration absorber is developed. The
purpose of the development is to lighten the mechanical setup, and to lower its resonant frequency for
performing measurement at lower rotational speeds. In the developed system, a mass to be measured
is fixed on a rotating table for introducing some unbalance to the table; it causes the structure to
vibrate during rotation. This vibration is eliminated by the absorber, which also works as a
measuring device because the mass is estimated from the vibration amplitude of the absorber mass
when the structure does not vibrate. For eliminating vibration, a disturbance cancellation control
using signals synchronized with the disturbance is applied ; it succeeds in eliminating the vibration
at any rotational frequencty. The measurement results demonstrate that linearity between the actual
and estimated masses is good in the developed measurement system.
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Fig.1 Mass measurement system with an active dynamic
vibration absorber
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Fig.3 Experimental setup
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Table 1 Parameters of the mechanical setup

Parameter Value
p 1.54 kg
kp 1.55x10°N/m
a 0.193 kg
(2] 2nx6.9rad/s
r 50 mm
| oree ! Amplifier

Fig.4 Outline of the control and measurement system

— 140 —



BRI & 2 - ERAEREORE 1023

ABNRBNIEDNHERTES.
OFER, EEAMESEMNALLHEEERL TY
5EEOHBEEROES NS, AENSYOEEER
DHEERERG IRT. RRENRHE 2
@=2nx69rad/s,
EL, EETF—TINIT 0.556~1.686g O 10 BEOEE
EROMITERRET 2. EiG#» SRENFM &
BV BB E TR
r =50mm
EBRELTWDOT, HENSYITEATSIMEED,
94.0m/s?(=9.69)
&R0, TEROEE LD 1 HULNE Lo TS,
H6TRINTHIRERRICR/N_REZBEAL
T, EBROEEn HBERORIRENSROEE
Bn, COBEREZERTEIUTZ L, RANBELNS.
m, = 0179 +1132m, (18)
RicBWT, BHERNERZESZVOIR, B
F—TNVEEORFOARDDENDOLEDTHD. ZDE
MNEBHAEVOR, BROO-F TR, FODE&WN
BRERBOEFHFMICELZDT, HEBROBEN
HEICTAZEEX, BET-TIVODDEHEET
Do STHS, £, BROBEES 11Xk
TWRWY, ZHERA 24NV E—FORIET DK
REEELLUTERAT2N, E—F20BT252LE0T
EiaWkd, ZOFFORBRERICANZD >k
DTHBDEEALND.
FIT, ZOMEEEICLT, BlE#En Z2@HELE
EEDMEm ODEMNBRE:Z2EEDTRTIRRY. X
L, m, eld, FNThOEDLSITRDENS.

m, —0.179
r om0 19
™ =T 132 (19)
e =" 2100 (%] (20)

t

KD SIEMREDOKRE S | DBKRER 1.8%, 10 B
THER 09%BETHD, ERERIMPZDEL. T
NS5O ENS, MRLEEBICI > THRDOHE
THEERHEEEETEEHEENDZEEA SN,

5. HENE

SHEOEEN24kg, EROEEFREEISKSHzOR
BRAEEBORERZT 2. BRIREHEL T, $IH
HOBWRA RAANE—FET IV FaI—-5ETS
ESVEREREAWE. FLT, BBERETDH
HBELT, NELAMESR2FALEHALVF2L—
Ya EEEERL, £ROREBEZICBWTIL—
LADBREZEDB I ENTERZLEHRLE. 35

— 141 —

1.2 ¢

® ® (a):uncontrolled
O (b):controlled

o
¢
T

<
~
T

Amplitude of the vibration of the frame [mm]

E

4 5 6 7 8
Rotational frequency [Hz]
Fig.5 Vibration of the frame at each rotational speed

2.5
2
=
ﬁ 1.5
=
=
&
2 1
Q0
=
0.5
O L L 1 J
0 0.5 1 15 2
Actual mass [g]
Fig.6 Results of mass measurement
2
L5 ? *
1
X 0s
g0 d! 11' 1.5 mgm
=05 ' ‘
-1 X
-1.5
[
-2

Fig.7 Relative errors of the calibrated measurement results



4024 REBN B RIRAE L B X L E R AT EEORNE

I, TORBTORBREOES» S, KEE2HET
BLENTETHDI LERLE.

B0k

()N, BR : BREEREICBTSEEHOAE, &
REBHIEELRCE, 21-11, 1184/1190(1985).
Q) RIH, HE, BR  RENRETIZBI2®ELNZ
FIAUEERE, 5§ 32 B B BHEE%MN

BEITHE, 899/890(1993).

(3) Mizuno,T., Mass Measurement Under Weightless
Conditions with a Dynamic Vibration Absorber, Proc.
33rd SICE Annual Conference, (1994), 729.

4) KB, Filk: BiRIREEEFIALREHRETTO
REWE, REBHEHERRIE, 32%, 85,
pp.1145-1151(1996).

(5)KE, LB, FA : EEBBRESEFNALHNE
WIHBRBORE MuELHEZRAL REXR) |
HEEMESRXE (CH) , 2%, 5945,
(1996), 510.

(6) KE, HEB, FA: BRY—RREB LB RIEER
OHAVFaL—a VR, BEERESRXE

(CH#) . 584, 5565, pp.3523-3530(1992).

(7) Mizuno, T., Moriya, M. and Araki,K., Robust Disturbance
Cancellation in an Active Dynamic Vibration Absorber
System, Control Engineering Practice,.Vol.3, No.6,
(1995), 773.

(8) KB, FA : ERFCBIEHRE 2 H A - EETR B R IR
8, BEBBERRNE (CR) , 3%, 6127,
pp.2616-2621 (1997).

—142—





