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Fig.1 K-H-V-planetary gears
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Fig.2 Mesh pattern of cycloidal gear and pin
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Table 1 Specifications of the cycloidal gears

R D LENEER Y LEE

r (mm) / h (mm) EEMR K

z r/ h=29 r/ / h=4 r/ h=2.3 r/ h=1.5 r/ h=1 X

51.96/5. 77 46.18/11. 55 40.41/17. 32 34.64/23. 09 28.87/28. 68 0.15

29 59. 58/6. 62 52.96/13. 24 46. 34/19. 86 39.72/26. 48 33.10/33. 10 0. 25

83.14/9. 24 73.90/18.48 64.67/27.71 55. 43/36. 95 46.19/46. 19 0. 45

71.02/7. 89 63. 13/15. 78 55. 24/23. 67 47.35/31. 56 39.46/39. 45 0.15

39 81.18/9. 02 72.16/18. 04 63. 14/217. 06 54.12/36. 08 45.10/45. 10 0.25

112.60/12.51 | 100.09/25. 02 87.58/37.53 75.07/50. 04 62. 56/62. 55 0. 45

90.07/10.01 | 80.06/20. 02 70. 06/30. 02 60. 05/40. 03 50. 04/50. 04 0.15

49 | 102.78/11.42 | 91.36/22.84 79.94/34. 26 68. 52/45. 68 57.10/57. 10 0.25

142.06/15. 78 | 126.27/31. 57 110. 49/47. 35 94.71/63.13 78.92/78. 92 0. 45

166.31/18. 48 | 147. 83/36. 96 129. 35/55. 44 110. 87/173. 92 92. 40/92. 39 0.15

89 |189.18/21.02 | 168.16/42. 04 147. 14/63. 06 126. 12/84. 08 105.10/105. 10 0. 25

259. 88/28. 87 | 231.00/57. 75 202.13/86. 62 173.25/115.50 | 144.38/144. 37 0. 45

280.67/31. 18 | 249. 48/62. 37 218.30/93. 55 187.11/124. 74 | 155.93/155. 92 0. 15

149 | 318.78/35.42 | 283. 36/70. 84 247.94/106.26 | 212.52/141.68 | 177.10/177. 10 0.25

436.60,/48. 81 | 388.09/97. 02 339.58/145.53 | 291.07/194. 04 | 242.56/242. 55 0. 45
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(b) Curved beam

Fig.3 Determination method of equivalent rim thickness
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(b) Curved beam

Fig4 Finite element model

O RS TR R R &




4 4) A H

(2) YLAELEMmE=DME

B E LT, sz =29, EEMREx =0 150%
HiZ W TROEEMESh e LHAYVA 704 F
EEOY LEXhOBRER7ICRT, 79,
BAYA 704 FEED ) LAESEHTIHEMES
oEMEAh=(he-h)I3TY LEINKRELAED
N TR T 2 EmERT Z &1L,

(3) ZMES & Y LBRALE, YLES, BWY
BERUOAER
BHMABOLDLAE, MBEShCHTHHERT
DECEE r oD (r o/ h) D 3RITHEIT D, LI
MoT, ¥4 27u4 FEEDDH&E, VAESH
TS Y AEELBRER T D 3F(rc/h)7I
EIEHHIT D EREABND, —H, 1 i) A
HAEEERr, YLAEShEZAWVWDE, rec=r1+h
2B, AR TIIEA Y AR OEEL )
HLLTVWADTrIZ LThaVNEL, TS
re sreHiELYB, FIT, V4704 FEE
OHER Y LAEOTKERTERTEE LT /hiZ
FBH LT, HIRERIEI L DR 6 RO I HlE
Xp ) AESHTHEMEAEAR//h&r /hD

BGEE, Wz CBEEEExE T A—FIZLTH
8- R L. W8 LY, r/h<I0THiIUTELER

Bx 2T{LSETHAL / hOEKIT/INEVI ERN
bhsd, —oZEkv, AHTHE, Ah/hOfEL
LT, {Ef{%% x =0.15, 0.25, 0.450OFHfEZ H
WTF—252F b LicT 5,

¥/, M8 LY, Wki—EictTdL, Ah/h
Hr/ h OBKICR L TIEIE 2 kih#RE9EmL,

wems h=5 77mm6. 87mm
—C: i ——
ycloidal gear h=6.07w8 (y;rved beam
- h=6. 37um
T T T 7T T roTreTeTeTe
T

3
.

7N

g ; / 3
- 4 f" "\ \'|
g 4 P
8 0.005 4
§ i
2
o
D®
o 1 1
0 0.5
6 rad

Fig.5 Displacements of the cycloidal gear and
the curved beam
(=29, h=5.77Tmm, r=51.96mm, x=0.15)
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APPROXIMATE EXPRESSION OF EQUIVALENT THICKNESS
OF THIN RIM CYCLOIDAL GEAR

Takeshi ISHIDA, Masahiro UEDA and Shuting LI

A certain type of the K-H-V planetary gears has cycloidal gears with thin rim parts. When studying the

rotational transmission error and the vibration characteristics of the cycloidal gear, the stiffness of the thin

rim part becomes an important factor and when discussing the stiffness , it is convenient to treat the thin

rim part as a curved beam.

In this study, the deformation of the thin rim part of the cycloidal gear and that of the curved beam are

calculated using the two- dimentional finite element method. Then an equivalent thickness of the rim is

determined through comparing both deformation values. Moreover , the equivalent thickness of the thin

rim part of the cycloidal gear is expressed using the rim thickness , the number of teeth , the correction

coefticient of the cycloidal gear as variables.
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