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Design of Planetary Gear Reducer for Automatic Washing Machine
LV Tie-liang MA Hui-ning HUANG Dong—mei
( College of Mechanical and Electrical Engineering Yanjing Institute of Technology Langfang Hebei 065201 China)
Abstract: This topic is about design method for the planetary gear reducer which is the internal reduction gear of the reducing
gear clutch for automatic washing machine. The planetary gear reducer is used in the washing machine because it has advanta—
ges of small volume small quality compact structure large carrying capacity high transmission efficiency etc. On the other
hand washing and dehydration could be realized by controlling the annular gear based on the structural characteristics of plan—
etary gear reducer. Compared with the existing reducer in addition to requirements of the gear load size and transmission ra—
tio the gear reducer designed in this article is much better on the asspects of service life and reliability and it adds the load
balancing mechanism and the unloading structure so as to reduce the negative effects caused by the uneven load and pulley of
radial force.
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( 2 ) 180 r/min
720 r/min. 2K-H

12,=20 z,=19 z,=58 ( GB1357-1987)
m=1.5
2.2
(1 d
diy=md ,=1.5%20=30 mm
diy=md ,=1.5%x19=28.5 mm (1)
dy=md ) =1.5%X58=87 mm
(2) dg,
XDL~- hiy: ;
220 V; 1370 ¢/ h, :h(*a)m:m:1.5 (2)

ho=(dy~Ah")m=(1-7.55/2) m=1.305  (3)
dyy=d, +2hy=30+3=33 mm

. . . dyy =, +2h,=28.5+3=31.5 mm (4)
dyyy=d,y —2h,=87-2.610=84.390 mm
(3) dy

he=(h. +¢" ) * m=1.25 m=1.875 (5)

dyy=dy~2h=30-3.75=26.25 mm

dgy=dy-2h=28.5-3.75=24.25 mm  (6)
8 dyy = dyy +2h=87+3.75=90.75 mm

(4) b

6_6 ’ Pda = 0' 75 §Ddg :%¢(la = 0' 79

g

2K-H( NGW) by = @u* dy=0.75x30=22.5 mm
by = @oxd(y=0.79%28.5=22.515 mm  (7)
by = @a,Xd,=0.18x87=15.66 mm

by=25 mm b, =30 mm b =25 mm
. (5) a

@ a-g
a,, =m/2(z,+z,)

=1.5/2%(20+19) = 29.25 mm (8)
@ b-g
” . ay, =m/2(z,-z,) = 1.5/2%(58-19) =29.25 mm (9)
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2.3.1
=14z, /2,7
t1+z,/2,=4.05
ihyx=4 a b
2.3.2
[=2a,sin (180°/n) >(d,) (10)
[=2x29. 25%sin 60°=50. 66
(d,)),=31.5m o
2.3.3
z, Z,~2,
a-g
b-g
A =y,
a,,=m/2(z,+z,) =1.5/2x(20+19) =29.25 mm
a,,=m/2(z,-z,) =1.5/2%(58-19) =29.25 mm
2.3.4
(z,%z,) /n=C( ) (11)
1 (20+58) /3=26
2.4
n=1-p/(1+p) " (12)
Y=g (13)
Wyl amg gy b-g
Yn a
P"'=0.025,
n,=720 r/min.ny =180 r/min.i', =-3.p=3
n=1-p/( 1+p) " =1-3/(1+3) x0.025=98%
2.5
1 n,>1 ;
2H-K ( a-b
H)
F,
F
F..
b
T, =—p/1+pxTy

=-3/4%(-9.5496) =7.1622 N+ m  (14)
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4.1.1
45
15-1° o_, =60 MPa
4.1.2
14-1°  A,=126~103  A,=110,
d=A,/P/n=110%x/0.18/720 =6.93 mm ( 15)
dmiuz 10 mm
4.1.3
3 o
d=15mm d,=18 mm d;=15 mm
d,=10 mm ds=12 mm
L,=25mm L,=25 mm L;=62 mm
L,=1 mm L;=15 mm
3
4.1.4
d, =10 mm
U(’a:T/WI' (16)
T W, 15-
43
W,=0.2d’ =200
o..=T/W,=0.7958/200=0.004 MPa
o, =0,
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: 6; =10 mmo.
4.2 .
4.2.1 6
45
15-1 o, =60 MPa .
4.2.2 5,
4 14-1  A,=126 ~103. . .
Ag=110 i
d=A,/P/N=110x,0. 18/185 =10.90 mm
(17)
d,.,=16 mm °
4.2.3
4 .
7

4
d,=16mm d,=20mm d;=24mm

d,=76mm d;=47mm d;=45mm N
L, =106mm L,=9mm L,=5mm

L,=45mm L;=5mm L;=7mm
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4.2.4 o
d, =16 mm
1 .
- 2008.
o =T/W, (18) ) v
T ° 2006.
W, 15-4  :W,=0.2d° 3
=744.775 2008.
0., =T/W,=3.10/744.775=0.005 MPa 4 : M
2003.
o, =0, 5
S 2007.
B=110 6 .
mm; D 2007.
=200 mm; 9-4 6=6 mm,; 9- ! '
s 2007.
5°: 8, =6 mm; 8,=6 mm;
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