Transactions of the KSNVE, 23(3) : 234~239, 2013
http://dx.doi.org/10.5050/KSNVE.2013.23.3.234

oA 2 o83 2% 4
2:719]

d

ﬁii%ﬂ%%éfilf—i—d M 23 H ™33, pp.234~239, 2013
ISSN 1598~ 2785(Pr|nﬂ ISSN 2287-5476(Online)

FAIA 9|5 TAE Alo]FRolr

(R H
71(_.0*1 éf/ﬂ

Vibration Analysis of Planetary Fixed Outer-ring Type Cycloidal Speed
Reducer by using Multi-body Modeling

i

7]*.0] 7] _ET*

5 & 3

Hong Ki Kim, Ki Bok Lee and Hong Hee Yoo

(Received November 29, 2012 ; Revised February 25, 2013 ; Accepted February 25, 2013)

Key Words : Cycloid(A}°] 2 2 0] =), Reducer(7F<57]), Contact Force(d33), Multibody Model(CFHEA] &

), Reduction Ratio(#+<+H]), Eccentric(\A4])

ABSTRACT

There are many types of speed reducer for industrial uses. However the cycloid speed reducer is

widely used in manipulators based on excellent performance of low backlash, high reduction ratio

and compact size. It is essential to use precision speed reducer for accuracy of position controls on

robot systems and electric vehicles. The cycloid speed reducer has a eccentric rotating motion and

offset to avoid some problem of assembly,

so it has a disadvantage for vibration.

In this paper, a

multi-body dynamic model is developed for a cycloid speed reducer and the dynamic behaviors of

the reducer are investigated. The cycloid speed reducer consists of cycloidal plate gears, housing

gear, input shaft, output pin and shaft, and eccentric bearings. Using a CAD program, each compo-

nent of cycloid reducer is modeled based on the offset and eccentric. Multi-body simulations using

Recurdyn and test using a rig tester are performed. As a result, the pin reaction force and the am-

plitude of housing displacement are increased by the larger offset and smaller eccentric value of cy-

cloid reducer.
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Fig. 1 Cycloid reducer

Table 1 Design parameter

Casel Case2 Case3
Radius of 285mm | 285mm | 28.5mm
housing(ry)
Number of
. 28 28 28
pin(Z,)

Number of

tocth(Z,) 27 27 27
Sn.lall pitch 24.3 mm 18.9 mm 18.9 mm
circle(r1)
Large pitch 252mm | 19.6mm | 19.6mm
circle(r2)

Eccentric 09mm | 07mm | 0.7mm

value(e)

Offset(0) 0.025mm | 0.025 mm 0.15 mm

2. MO[ER0|E #H&I| 74 & HE

& Fig. 1914 B npe} go] 1
71019k g71o], AAesE Ay A
Jo1%

o]

G 2GR 9 7o) (outer gear), AbolE
ol= 7]o], W #EE(pin shaft), FHH< o}F
#ZE(output shaft)Z Fgo] = 9t} o] 1t
A BAED FA(offsety R o] E & 37H4] A
Fol 5715 ARt ATE Fasalon 7F 3t

71019] A&l 3724 B Ut AREskle

w2tk 7ROl Alo|FR o] 7|09 ZHEH|= 27
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Table 2 Constraints of cycloid reducer model

Parts Constraint

Sun gear Revolute joint

Ring gear Fixed joint

Inner bearing & ring gear Revolute joint

Carrier & inner bearing Revolute joint

Inner bearing & outer bearing Revolute joint

Outer bearing & cycloid gear Revolute joint

Cycloid gear & outer gear Contact
Cycloid gear & pin shaft Contact
Pin shaft & output shaft Fixed joint

Output shaft Revolute joint

Outer gear Beam force
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Fig. 8 Test machine
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Table 3 Sound pressure level
Casel Case2 Case3

Back ground noise(dB) 353 359 35.5
Operating noise(dB) 40.2 42.7 434
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