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Developing fuel saving technique are needed for preventing global warming and energy resource issue
in automotive industry. Engine downsizing is one of the fuel saving technique. It can attain
miniaturization of an engine and maintain an engine performance. However, it increases in cost and

torsional vibrations occur and cause serious noise and vibration problem. Therefore, a centrifugal
pendulum absorber which utilizing dynamic vibration absorber theory was developed for torsional

vibration. In previous study, dynamics characteristics were solved by using the equation of motion that

was modeled to a spring-mass system in a torsional vibration system. Although it was considered to
inertia and rigidity of each component, the structure and mechanism movement were not considered.

Therefore in this study, an analytical model with multi-body dynamics considering them was developed
and conducted to verification of damping effect by experiment. For the results, it was clarified that

centrifugal pendulum absorber can reduce torsional vibration.
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Table 1 Physical properties

Jlkgm?] 0.06

KINm/rad] 1585
C[Nms/rad] 1.0
ci[Nms/rad] 0.01
Ri[m] 0.08

r;i{m] 0.02

h [rad] 0.01
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Fig.1 Theoretical calculation results for effect of centrifugal
pendulum absorber on resonance curve
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Fig.2 Theoretical calculation results for influence of

pendulum mass on torsional vibration
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Fig.3 Theoretical calculation results for influence of the
number of pendulum on torsional vibration
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Fig.4 Theoretical calculation results for relationship of mass
and number of pendulums on torsional vibration
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Fig.6 Multi-body dynamics simulation results for effect of
centrifugal pendulum absorber on resonance curve
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Fig.7 Multi-body dynamics simulation results for influence
of pendulum mass on torsional vibration
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Fig.8 Multi-body dynamics simulation results for influence
of the number of pendulums on torsional vibration

(3) ERMENT & DLEEK

X 9 (&7 0.75,1.5,3.0[kg] DIE Y +% 1 -2H Y i) 7=
Sotr DB & B ER T O RO i A T h
AT BEESHINT 5 & BERGE T AT R I iR AT
RN, BEBENEDT L BN E. 2, &
TP AR I THGERAEAT O ST NP IZBIN TV D 2 & b
L. ZOPGRARNTIE R & BEARE T ARNT I R 0D 22 B 1T
HEVRNTET L CIIEY VS Tl <Mk & LTE
THbINTEY, BESMZMNED 2 LIk THRET
L EHERE LS.

0.09

Pendulum mass
m=0.75[kg]

——Theoretical Analysis

006 r| —Multi-Body Dynamics

Amplitude of torsional vibration [rad]

0 . .
0 50 100 150
Input rotational speed [rad/s]

(a) m;=0.75[kg]

0.09

Pendulum mass
m=1.5[kg]

——Theoretical Analysis

006 - —Multi-Body Dynamics

003

Amplitude of torsional vibration [rad]

0 .
0 50 100 150
Input rotational speed [rad/s]

(b) mi=1.5[kg]

0.09

Pendulum mass
mr=3.0[kg]

—Theoretical Analysis

0.06 | —Multi-Body Dynamics

0.03 |

Amplitude of torsional vibration [rad]

———

0 50 100 150
Input rotational speed [rad/s]

(c) mi=3.0[kg]

Fig.9 Comparison of theoretical calculation results and
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Fig.12 L-form pendulum model

Table 2 Inertia in each of mass

m;=0.75[kg] | m=1.5[kg] | m;=3.0[kg]
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Fig.13 Multi-body dynamics simulation results for influence
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Table 2 Mass and inertia of pendulum

Shape Mass [kg] Inertia [kgm?]
L-form (A5052) 1.8x1072 1.78x10°®
L-form (SS400) 5.3x10 1.33x10°
Square bar (S5400) 5.3x1072 454x10°
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Fig.14 Influence of moment of inertia vs mass
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