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ABSTRACT

As a follow-up to a previous study on the transfer matrix for a lever-type anti-resonance vibration
isolator (L-DAVI), a transfer matrix for a planetary-gear-type dynamic anti-resonance vibration isolator
(PG-DAVI) is defined by the vector-type four pole parameter method. Both the system’s angular accel-
eration determined using the transfer matrix method (TMM) and the derived matrix are compared with
those from the conventional method to validate the use of the transfer matrix for the PG-DAVI. Then,
TMM is used to calculate the angular displacement transmissibility of a 3-DOF target system, and to
study the application of the PG-DAVI to improve the transmissibility of a target system. The optimal
configuration of the PG-DAVI is investigated using the transfer matrix derived in the first step. The
displacement transmissibility of the modified system is compared with that of the original system to
determine the effect of the PG-DAVI. Finally, the displacement transmissibility of a system modified
by the PG-DAVI is compared with that of a system that uses a classical dynamic absorber. Results in-
dicate that the PG-DAVI is more effective than the classical absorber in improving the displacement

transmissibility of the target system.
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Fig. 1 Schematic model of the PG-DAVI system
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Fig. 2 Dynamic model of the PG isolator
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Table 2 Specifications of the validation system

Description Unit Value
Input/ Input disc Inertia (1) kgm? -
output | Qutput disc | Inertia (I,) kgm® -
Spring (ki) Nm/rad | 383.88
Damper (c¢;) Ns/m 0.39
Inertia (I5) kgm® |2.95¢-04
Sun gear
#of Teeth (Ns) | EA 12
DAVI . 2
Inertia (Ip) kgm -
System | pinion gear
#of Teeth (Np) | EA 28
Carrier Inertia (1¢) kgm? | 0.0403
Inertia (Iz) kgm?® | 0.0960
Ring gear
#of Teeth (Ng) | EA 58

Fig. 3 Mechanical model of the validation system
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Table 3 Specifications of the validation system

Mass (kgm?) Spring (Nm/rad) |Damper (Nms/rad)
I] 0.100 k’l,j 2260.0 Cpl 0.5650
I, 0.300 k12 1864.4 cr2 0.4691

40

20

6,6, (dB re 1)

50 ; ; ; ; ; ; ;
0

10 20 30 40 50 60 70 80
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Fig. 6 ©,/0, of the target system obtained by TMM
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Table 4 Comparison of &,/0; for 3 systems
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23 Hz 34 Hz 54 Hz
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584 B
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Stk o] FH S H g3 ALPAP oz AXE
3 ASA A 7 A H LS Ty S5 B4
S olge WEAQ W] A¥e} vjwate] fEH
FHo] 45 AS3Ih

o] AL Hg3 AdPAH o 3A4FE 3
A7 E A=) 7S] A& A7ehe Weks 1
B3Itk 7] AlaHe] AGES 7|For AAH 5
FFukro] ek H2 9 PG-DAVI A ~ES Huks)
d& o8-8t AR o197 )% PG-DAVI
A 2'S g AlzaEe HE9S - QoA A
53} 27] AA"e] AYES H]asle] PG-DAVI Al
2go] S dEE A adE ATTS st
Qth. &3k PG-DAVI A|2=Elo] 33l 31715 A9
SHEAS fd FES &3 Ao 4
3] Axte 5 90eS & 5 AATE AR B
FHEE 7|Fo R AAE AFH FEAVE 48
BE A5 ALGES Adgdyor Axe oS 1
AE PG-DAVI A28 83t Auje} vlw, AE
3kl PG-DAVI AlZ=Hlo] 943t 84S YERE

i

G-DAVI A|=81& AHgaf 75k &2

o]
o]
B35 AT o] Aol FEH FUL o8
o P 2
el A5 A0 Agahe bl tatel AEs

o] =RL 20189 %E AR (uFH)] Yoz g
AAche] A QS ol FaE 7] 2 A Y(No.
2010-0020089).

References

(1) Lee, D. O. and Han, J. H.,, 2007, A Comparison of
Vibration Isolation Characteristics of Various Forms of

Trans. Korean Soc. Noise Vib. Eng., 29(1) : 98~106, 2019 | 105



Jong-Hwan Yun et al.; Study on Performances of the Planetary Gear Type Anti-resonant Vibration Isolator Using ...

Passive Vibration Isolator, Transactions of the Korean
Society for Noise and Vibration Engineering, Vol. 22, No.
9, pp. 817~824.

(2) Kwag, D. G, Bae, J. S., Hwang, J. H. and Kim, H.
S., 2011, An Experimental Study on the Vibration
Absorber for Vibration Attenuation of Cantilever Beam
Structure, Transactions of the Korean Society for Noise
and Vibration Engineering, Vol. 21, No. 11, pp. 991~996.

(3) Flannelly, W. G., 1967, Dynamic Anti-resonant
Vibration Isolator, U.S. Patent No. 3,322,379.

(4) Yilmazr, C. and Kikuchi, N., 2006, Analysis and
Design of Passive Band-stop Filter-type Vibration Isola-
tors for Low-frequency Applications, Journal of Sound
and Vibration, Vol. 291, No. 3, pp. 1004~1028.

(5) Li, K. and Gohnert, M., 2010, Lever Mechanism
for Vibration Isolation, Applied Technologies & Innovations,
Vol. 1, No. 1, pp. 21~28.

(6) Yun, J. H, Kim, G. W. and Lee, H., 2016, Study
on Performances of the Lever Type Anti-resonance Vibra-
tion Isolator, Transactions of the Korean Society for Noise
and Vibration Engineering, Vol. 26, No. 2, pp. 187~194.

(7) Yun, J. H. and Lee, H., 2018, Study on Performan-
ces of the Lever Type Anti-resonance Vibration Isolator
Using Transfer Matrix Method, Transactions of the
Korean Society for Noise and Vibration Engineering, Vol.
28, No. 5, pp. 574~581.

(8) Ngoc, M. V., Yun, J. H. and Kim, G. W, 2018,
Vibration Transmissibility Analysis and Measurement of
Band-stop Type Torsional Vibration Isolator Using Anti-
resonance, Transactions of the Korean Society for Noise
and Vibration Engineering, Vol. 28, No. 5, pp. 582~588.

(9) Kim, G. W., Yun, J. H., Lee, H. and Shin, S. C.,
2017, Torsional Vibration Isolation for Automotive Clutch
Dampers Using Anti-resonance, Proceedings of Torsional
Vibration Symposium, p. 24.

(10) Snowdon, J. C., 1971, Mechanical Four-pole Para-
meter and Their Application, Journal of Sound and Vibration,
Vol. 15, No. 3, pp. 307~323.

(11) Ha, J. Y. and Kim, K. J., 1994, Analysis of Mimo
Mechanical Systems Using the Vectorial Four Pole Para-
meter Method, Ph.D. Thesis, Korean Advanced Institute
of Technology, Daejeon, Korea.

106 | Trans. Korean Soc. Noise Vib. Eng., 29(1) : 98~106, 2019

(12) Ha, J. Y. and Kim, K. J., 1995, Analysis of Mimo
Mechanical Systems Using the Vectorial Four Pole Para-
meter Method, Journal of Sound and Vibration, Vol. 180,
No. 2, pp. 333~350.

(13) Attar, M. A., 2012, Transfer Matrix Method for
Free Vibration Analysis and Crack Identification of Step-
ped Beams with Multiple Edge Cracks and Different
Boundary Conditions, International Journal of Mechanical
Sciences, Vol. 57, No. 1, pp. 19~33.

(14) Lee, J. W. and Lee, J. Y., 2016, Development of
a Transfer Matrix Method to Obtain Exact Solutions for
the Dynamic Characteristics of a Twisted Uniform Beam,
International Journal of Mechanical Sciences, Vol. 105,
pp. 215~226.

Hyeongill Lee Ph. D. in mechanical
engineering and Associate Professor
in School of Automotive Engineer-

ing, Kyungpook National University.

Prof. Lee is teaching Dynamics,

=
- Automatic Control and Mechanical
'S Vibration, etc. He has academic in-

terests in automotive NVH, Brake squeal, Sound radiation

from vibrating structures, etc.

Gyubin Kwak received bachelor’s

degree in Automotive Engineering
from the Kyungpook National Univ.
in 2019. Also he is studying for his
Master’s degree in the Kyungpook
National University.

- 5
Q ,’,
.-‘f

Jong-Hwan Yun received M.S in
mechanical engineering from Inha
University in 2010. He is a professor
in Dept. of Automotive, Yeoju Insti-
tute of Technology. His research in-

terests are simulation and experi-

ment of the automotive NVH.



	전달행렬법을 이용한 유성기어형 반공진 진동 절연기 특성 연구
	ABSTRACT
	1. 서론
	2. 유성기어형 반공진 절연기(PG-DAVI)
	3. PG-DAVI의 전달행렬
	4. 제안된 전달행렬의 적용
	5. 결론
	References


