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Vibrations of the Planetary Gear Sets with Unequally Spaced Planets
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ARTICLE INFORMATION ABSTRACT

The position of the planets for the planetary gear systems are in two forms of equally and unequally
spaced. This paper investigates free vibration of the planetary gear with unequally spaced planets. The
planetary gear set of this study is modeled as a set of lumped masses and springs. Each component such
as sun gear, carrier, ring gear and planets possesses three degrees of freedom and is considered as rigid
body. Bearing and mesh stiffness are modeled in the form of linear springs. Generally, planet,
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p&]etary Gear rotational, translational, distinct and degenerate modes are five vibration modes of the planetary gear
Natural Frequency systems. The results show that the translational mode for the system with numbers of even equally and
Vibration Mode unequally spaced planets, is different and rotational and translational modes have the same

Unequally Spaced Planets characteristics for both systems. For the system with numbers of even unequally spaced planets, the

natural frequencies of the translational modes have a multiplicity one. When the numbers of the planets
of the system are odd and the position of them is unequally spaced, the rotational and planet modes are
generated and the natural frequencies of the translational modes do not appear. For the distinct and
degenerate modes of the system with unequally spaced planets, the planets only have the rotational
motion.
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Table 3 Natural frequencies and vibration modes of the system with
four equally and unequally spaced planets
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Fig. 3 Types of vibration modes of the system with four equally spaced
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Table 4 Natural frequencies and vibration modes of the system with six
unequally spaced planets
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Fig. 6 Variation of the vibration modes of the system with six unequally
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Fig. 4 Types of vibration modes of the system with four unequally
spaced planets
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Fig. 5 Variation of the vibration modes of the system with four
unequally spaced planets
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Fig. 8 Types of vibration modes of the system with three unequally
spaced planets
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Fig. 9 Variation of the vibration modes of the system with three
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Fig. 10 Variation of the vibration modes of the system with five
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Table 5 Natural frequencies and vibration modes of the system with
three equally and unequally spaced planets
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Fig. 7 Types of vibration modes of the system with three equally spaced
planets
S 0 s Gy (65251 8 CpsBiyo L i (S505 ) slovko gl 7 S5
JLeRtepe

b Blte (gres glo uilS 3 S0aSs a4 Comas Wil (6658 CeaBse (092

Ngd ged ol i o Jlal slave

212


https://dorl.net/dor/20.1001.1.10275940.1395.16.12.65.0
https://mme.modares.ac.ir/article-15-8470-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1395.16.12.65.0 ]

wilolw Foudh S8 5 il e

10 )l Y liko pat (5 245 )13 waaxBgo b (Slo b (sLo0 3333 3 wbiblss )l

ONe o)l dus g ol 1 o)l jlaz Slaad b ot 6l i 4

sy 42 5 11 ela IS 505 ol aiload 00,51 T Jouz 10 5250
)‘ Sl ‘5..._954 sloass ool UMJLM Aj.u) odids,> g LQQ)L....: c.\.;.:SJ,p

Sl L ils 3 plo @y S Jol (oreb 58 4w (g30)5 Slane
.m')lo S b

0aiiS Jo) (29,5l 10 g8 (slapianms cxib (slauilS 3T Jgu
<ol (1ol
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Fig. 11 Distinct and degenerate modes of the system with four
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spaced planets
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