LR I A e R s

( A study on the design of planocentric gear reducer

used in industrial robots )
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AIST : TRIBOL.OGY LAB
C'h center of

carrier hole

.
—

Fig. 6 Infinitesimal displacement of carrier pin

Fig. 3 Relative motion between [ront and rear wheel
(F on front.R on rear uheel.lll-(FH()/Z)

=57 TRIBOLOGY LB

Arses vecinticn

tatiestbom
potae

Fig. 7 Variations of losd & contact stress on tooth
surface

Fig. 5 Forces transmitted from pins to wheel
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Table 1

Data for design of

turque driver

Housing radius

Radius of

Number of

Number of

internal pin

pins

teeth

Reduction ratio

= 48 ne

- 2.25 =

Table 2 Loads on the pins & bearing

Modification. | P, =CM | Q =CM | P uCM | P, =mCM|P=CM  [Q=CM [R =L, M L
factor C(X1077) | C(X10°7y .C,()GO“) -C,(Xffo") c,ixm") CXW?)| c,x10™ %
0.18 3449 1,488 21584 Lus | 28 3789 1118 | - 100

. i
0.2 3.534 ” 2.648 1.0% 2.867 - 1176 95.0
[ 3} 4.021 ” 3.027 1,034 3.198 ” 4093 .6
9.4 4. 708 ” 3.531 0.992 3,668 ” 4.505 52,1
¢.5 5.650 » 4.237 0.963 4345 ” §.093 35.0
9.8 T.062 » 5.297 0.342 5.380 3 8 013 0.1
Q.7 9. 416 ” 7.082 0.927 7.123 *” T.620 -
0.3 1 ’” 10.59 0.917 10.81 »” 10.98 -
P, : Max,load on the prin ’ P : Reaction force of internal pias
Q. : Max.loed on the Carrier pin Q : Reaction force of carrier pins
M : Momeat of wheel R : Applied load on bearing
L

Table 3 Effect of modification factor on
dimensions (rad. of carrler hole=7.3)

: Relative bearing life

Cunit @ an)

Modification | Radius of pitch circle Radius of
! Eccentricity
factor n r1 carrier pin

0.18 38.704 39,360 0.636 6.644
0.2 37 .76Q ) 38,400 0.640 6.66
0.3 33 040 33.600 0.560 6.74
0.4 28.320 23 800 0.480 6.82
0.5 23.600 24,000 0.400 6.90
‘0.6 18 880 19 200 0.320 6.98
0.7 14.160 14 400 0.240 7.06
0.8 9.440 9.600 0.160 7.14
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: Table 4 Design results of torque driver

DESIOW DATA OF TORUUE ORIVER

tee pimENsIONE 129

MODIF ICAT 10N FACTOR - ©. 1873
AADIUS OF HOUSIMG  (me) = 8. 0000
RAOIUS OF PIN inm) = 2. 3500
RAGIVE OF FIICH CIACLE 1
EXIEANAL DEAR (ma) = 38,3300
INTERNAL OEAN (aa) = 3%, owo
: ECCENTRICITY toe? = 0.4300
oly, RAD, OF WMEEL (ma) w 4, 4090
ROOT AAD, OF WMKEL faa) = 45,1000
INT, RAD., OF MEEL {aa) = 20,0000
LOCAT, OF CAR. HOLE (mab = 334000
RADIUE OF CAN. HOLE (ma) = 7. 3000
RADILE OF CAR. PIN (mm) = &. 4300
MR OF Ping - 3.
MHIER OF TELIH - 39

MIMER OF CAR. PINg » .
. ! REDUCTLON RAT (O e 39,

Fig. 10 Variations of loac & max. llertzian stress

BEE BTRENGH ANALYEIS #9¢

NOTE ts M <= MONENY OF WHEEL , € —- FOUIWM CNT YOIREW] MODALUS
—— ) - F —= FACE MIDTH

LOADS OM Ti PIN ¢
RESLL TANT FORCE X = o.24re-01 ¢ A
Y .= .-o,li0v-0f ¢ A
BoNTeNeIZeveizr =« O.70WE-0 0 'n

MAX. LOAD O% PiN - 9.34800-02 ¥ ®
MK, CONTACT BTAERS = O IBTWE+00 0 BOMTINIE/ (TOr1NF))

LOADS ON CARRIER FIN o

RESUL TANT FONCR -~ o.3vavw-01 ¢ M
MAL. LOAD OW CAR $IN =« Q. L400E-ul 8 N
MAK. CONTACT SImgx . o.M -0  MORTINSK/ (ZINERr) )
BENDING BTRESS = o,1slit-03 2 Fn
LOADS OM PEANING o
RESUL TANT FORCE = 0.3740€-01 ¢ M

CALTICAL PUINTE OF WEEL 1 .
DEFLEITION POINT (E,¥) & O,19330:01 0.4414€¢02 A0 » 0,2179C+01
AL, LOAD PUINT 1 G.7TEOR.0L 0.460TEFOT  AND = O, J4¥E:0L
nax. STRESS FOINT T 0,29€3M01 0.44136002 ANO v D.SeavEnL

_49_



