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Dynamic Experiment of Gyro-mass Damper With Industrial
Precision and Analysis of Interference Factors

SUN Feifei, YANG Jiaqi
(College of civil engineering, Tongji University, Shanghai 200092, China)

Abstract: The reference has already conducted a shake table experiment about GMD with small gears.
The experiment of this article was intended to install industrial steel gears whose accuracy grade was 7 M
on the damper. The working performance of the damper was mainly studied when the device was
stimulated by simple harmonic displacement. In conclusion, the damper shows a characteristic defined as
negative stiffness. At the beginning of working condition, the device presented a property of positive
stiffness. The friction between the bearing and the support, and the mechanical interaction between the
rack and gears are important factors, which have effect on the working performance of the damper. After
analyzing the data of the new experiment, it shows that the collision between balls in the test, the rolling
friction and inertia mass force of the rack are the interference factors that influence the value of resisting
force. Finally, advices on how to improve this experiment method were proposed.
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Fig.1 Experiment scheme and pictures of the test
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Table 1 Parameters of gears

Wi JiT i/ kg HAE/mm
Gl 0. 265 100
G2 1. 190 200

1.2 REHFRAITEER

RIE AT FERERIINE 2 FR. a7
3 AR AL %G R Geka 1 B O TR ER TR 1)
FEIE ST, U A O, = F OREE B Q, R
RYH T .Q, T AMBET] | Q, RIRERIE I
EEE PRI AT, 3 BB A i e

P=Q;+0,+0Q, (1)
Q= - Fysign(x,) (2)
Qi =mx, (3)
Q,=bx, (4)

Aol b R AEACHE L, SR 6 3 455
y (@

Egyl
bl

L

Xy

2 IR T R R

Fig.2 Theoretical model of the experiment
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Table 2 Working condition of damper

WG TH FI F2 F3 F4  PI P2 P3
W x X XxX X i H H
Hi%/Hz 0.1 0.5 1.0 2.0 0.5 1.0 2.0
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Fig. 8 Reaction force of working condition F4

2.2 HREZERSTENERSHHSE AL

W TH R, 3 DT oA AR R an i 9
iR, v LA A B S s B i 2k, AR ik
SRR E, 75 22k |, 3 A T oL A
WK 10 ~12 . f1E 10 58 6 XF a4, P1 T
L5 F2 TO0I0AS A IR il 2R AE AR X2 Py
F£0.5 Hz WIS SERN T , 1 e s A B e 1
FISIEHZ M 0. 48 N, 4 th & 1 89 L BIAR /I, i DA
Pl T80k & 77 i BE 48R 07 5 VR B Al 43 7 45 .
It PL T ORI RE TR 5 F2 T LIS B4 4 iR il
LHFEARRL P T 00 & i R 2 ik B L F2
T A 1 28 AR KN 278 s B 10 ~ 12 7]
UL, o FHR S ARG, U e 0 s RN, 43kt
e 6 510 K7 5K 11 K 8 5K 12, a] LIA R
W T A I Rl S5 G A T A
s AR G AH LI (B R, BB 15 Fe 2 5 T AR
T g 5 i XF HEREAE P1 P2 P3O A B AR il £k
B4R E) F2 F3 F4 T 00 AR 2R A 15 SR,
Tt B VR B il 4 0 B0 25 SR R .

!\"l;\ VAR Y] L ‘:II VRN Y
0 05 1.0 15 20 25 30 35 40
I )/s
El9 T P1 P2 P3 ARSI

Fig.9 Displacement of working condition P1,P2 and P3

z 10
R
e o0
4:
# 1 1 1 ]
=185 1 2 3 4
I [ /s

B 10 T8 P14 1Ry

Fig. 10 Reaction force of working condition P1
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Fig. 11  Reaction force of working condition P2
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Fig. 12 Reaction force of working condition P3
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Table 3 Relationship between counter force and

displacement that gears are working
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Table 4 Value ofgear mesh force when

gears are working
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