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[ Abstract ]In this paper, the design.calculations etc. of the miniature planetary gear are detailedly dis-

cussed. The background and the prospects for wide application of this gearing, and its structure com posi

tion and design calculations, development trends are explained here. This work attach im portance to de-

sign.manufacture and spread use of the m iniature gearing.
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Fig.1 3K (II) type planetary gear

B 2 s B AT R AT 2 A R o A%
M, FEHARM T a—— FDke(BRR AR
B) b—— BENER. c— MHEARR o 17
ER (=, WA BRI OB B A _E R =4
B RIS R o Bl E AR s R A
W e AHMAE. HIZG MR H T B AT, AT 2
RS AR AITER 1 ATER ¢ KSR
WA, iR, 1TER o BTSN, KAKRETE
R R ILHAR ATER o RIS A.08 o, Bl E A R
oo METHAER e WS, HFF O ab Me
SO, N O R o N R A I R I0CRN 2%
T 0 5 1) D T sl R, AR D AR ) T
PRITT, FT A 2 S 24T BRI 2% I A% D (B FEL IR
FEW) 4i/NE 5 2K,

h i
cutput

nput 6.5 mm

B 2 TRAAT B R el A T

Fig.2 Miniature planetary gear section
AT REMZAT B R R EES AL, 7%
RNERRGER. RN EREREN d= nz
i, B AR/ R RS m, D R R 2.
1S T AT B AR IR AR TR A R 2
i, FARKAEEIIH m= 0. 08mm. EAILIRIFIT
LR TE AR AL BIAE H kR, BRRIRECN 2= 15,

#1 WMBATE AR REAR LA R

Table 1 Geometric size of the m iniature planetary gear

e
TiH Gear a b € g
Item
EH 2
15 36 39 11
T ooth number
SERER d(mm)
1.2 2. 88 3.12 0. 88
divided circle dia.
HIRERER da(mm)
1.411 2.953 2.992 1.074
Addendum circle dia.
HIREER de(mm)
1.068 3.30 3.30 0. 731
Dedendum circle dia.
i 5 b(mm)
3.8 1.8 3.3 3.5
Tooth width
o B a(mm)
. asg= 1. 04 agy=1 ag=1.12
Center distance
e A A of , , ,
ok o = 21.788° o yy= 26.766° o z= 20°
Action angle
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Fig. 3 Analysis of 3K(II) type forced
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Fig. 4 M iniature planetary gear
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Table 2 M iniature planetary gear engage param eter calculation

TiH HREAR a- gﬁ%‘%ﬂ b- g el e- gﬁ%‘%ﬂ
Item Calculation formula a- g gear pair b- g gear pair e- g gear pair
R ARB R A y a'- a
y= 0.5 1.5 0
Central gear varying coefficient m
WA o , 4 , , 20°
o= cos” '| —7cosq 22°57 27°57 ,
Action angle (o= o= 20°)
s 0.5377 1.7993
BAEGRE Xz 2 , °
Xz= X2t Xi= X (inve - inve) Xi=0.236 Xi=0.3017
Total m odification coefficient 2tga (X1= X2= 0.3017)
Xo=0.3017 X,=2.101
WERB RS Ay
Ay= Xz- y 0.0377 0.2993 0
T ooth depth varying coefficient
EQ’E € 1 , ,
= | zi(tgoa- tgo)E zo( tgtr- tga')] 1.45 1. 44 1.54
Overlapping 2m
H (O RAAKXF R 75, S-SR+ », AMEEE- 7. Note:“*” in formula in table, external gearing is “+ ”, internal is “- ”
* 3 AT EAREER LA RTTE (mm)
Table 3 M iniature planetary gear geometric size calculation
TiH TR AT a- gﬁ%‘%ﬂ b- g el e- gﬁ%‘%ﬂ
Item Calculation formula a- g gear pair b- g gear pair e- g gear pair
SERBER J di= mz di= 2.4 di= 2.5 di= 2.5
divided circle dia. d2= mz dr= 2.5 da= 7.2 d= 7.5
EBEER dy dvi= dicos dyi= 2.2553 dyi= 2.3492 dyi= 2.349
Base circle dia. dy2= dacosx dn2= 2.3492 dy2= 6. 7658 dy2= 7.0477
‘_ 2y
THEER di=dir o d di= 2. 4490 di= 2. 6596 di= 2.5
Pitch circle dia. dhe dot Hdz d>= 2.5510 d>= 7. 6596 da= 7.5
zy
SEE | du= di+ 2m(hi + Xi- Ay) du= 2. 6397
External | da2= da+ 2m (hi + X2- Ay) da2= 2. 7528
4 T 5
B da da= di+ 2m(hi + X1)
da= 2.7603- Ae= 2.7504 dai= 2.7603- Ae= 2.7504
A ddendum da2= d2- 2m(h; - X2+ Ay) .
P REE da= 7.3603- Ae= 7.3505 | (AKX 3- 18,213 A= 0.0099)
circle (Xz= X2- Xi> 0)
. Internal
dia. N
da2= d2- 2m(hs - X2)+ Ae
da2= 7.3702- Ae= 7.3603
(Xz= X2- Xi= 0)
N b
RkE » BT IR T.=- i.T,=- 19100N* mm
b et
Fgo=- Fu,= 1340N 4.4 AEBIEEIHE
Ry Y3, el — | ) by -
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b= Mpbge 5 = . g o
(3- 27) WHEHARFHE, W)
7. 6596
3 x x 1340 = 15396N * mm - 0.98
2 ae ib
H
N 1+ —e 1w
B Hi# o 1B T+ s
b
- 2% 1 - 2x 100 - : ¥ z, 72
Fo= T T.= x 191= - 1698N LB = 100 FEFHESHL p= == = 3.
n,d’ 3x 7.5 z. 24
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