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A Study on the Design of Planocentric Torque Driver
used in Industrial Robot
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Division of Mech. Eng., Korea Advanced Institute of Science and Technology
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ABSTRACT

A planocentric torque driver comprises a stationary internal gear with the teeth of a
circular concave profile and an external gear of an epitrochoid curve.

The contact mechanism of the teeth is examined and analyzed by means of computer
simulation. Analyses of load variation on the tooth and strength of appliance is carried out.
And the output device is examined.

Finally, the design of a 59 . 1 reduction ratio torque driver is presented.
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Fig. 1 Gear tooth generation
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Fig. 2 Variations of dimensionless radius of

curvature (r, =100, r,=8, z,=12, z,= 11)
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Fig. 3 Relative motion between front and rear
wheel (F on front, R on rear wheel,
H= (F+R)/2)
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Table 1 Data for design of torque driver

Housing radius 48mm
Radius of internal pin 2. 25mm
Number of pins 30
Number of teeth 59
Reduction ratio 59

msx. comtact
strese veriation

lowd varietion
dellertion
potnt

1.0

IYig. 7 Variations of load & contact stress on tooth

surface
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N 2 g} 2 7 b8 A
0.4 4.708 3.531 |0.992 | 3668 | »° | 4505 | 597 0. 65mm 4 28ke] A Aol <88 A A
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2] 4 vl2} 7be 2| AbE] o] ©.
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Qa :Mas. load on the carrier pin R :Applied load on bearing ) PRI
M :Moment of wheel ° L. :Relative bearing life Fi g 8 »8— e H _L L‘H %l 7[1"—:‘1— /] '
P :Reaction force internal pins - R " N o R
zeigl AdelE aldkar Flg 9+ 4 (3)-
Table 3 Effect of modification factor on (61.0@ A 31 2419 94 & o] ¥ r o EQ]
dimensions (rad. of carrier hole=7,3) 284S Jebiel Fig 102 a5 &0
funit ;) wlo] wiglar W A8k 7o ® avp 1w sle] HE
Modi ficat Kadius of pitch circle Radius of . R 421 S “ |23
ication adius of pitch circle Ecoentricity adius o c, d‘ 2, 3 s 4 i ‘l
factor r' r* carrier pin A . A
& EX RIEAIEE
0.18 38.704 39, 360 0.656 6. 644 | A48k Al l
0.2 37,760 38, 400 0 640 6. 56
0.3 33.040 33, 600 0. 560 6.74 Deg | ; drs
0.4 28,320 28, 800 0. 440 6.82 Table 4 Desgn results of torque driver
0-5 23.600 24,000 0. 400 b.90 DESIGN DATA OF TORQUE DRIVER
0.6 18, 880 19, 200 0.320 6.98
0.7 14, 160 14, 400 0.240 706 * % # DIMENSIONS * % &
) . MODIFICATION FACTOR 0BE
0.8 9, 440 9, 600 0. 160 74 RADIUS DF HOUSING imm: 48 B
RADILU'S OF PIN i = 250
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RADIU'S OF PITCH CIRCLE :

EXTERNAL GEAR tmm

INTERNAL BEAR tmm
ECCENTRICITY fmm:
OUT. RAD. OF WHEEL tmm:
ROOT RAD., OF WHEEL
INT.RAD, OF WHEEL (mm!
LOCAT. OF CAR.HOLE (mm

{mm

RADIUS OF CAR. HOLE inm; -

RADIUS CAR.PIN
NUMBER OF PINS =30.
NUMEER OF TEETH =359,
NUMBER OF CAR.PINS ~ 3.
REDUCTION RATIO =54,
* k% STRENGH ANALYSIS
NOTE,

(mm}

= .6500
=46. 4000
=45, 1000
=20, 0000
- 33. 6000

7.3000
= 6. 6500

* % %k B

MODULUS F~FACE WIDTH

LOADS ON THE PIN :
RESUL TANT FORCE X -
Y

SQRT (X # % 2

MAX. LOAD ON PIN

LOADS ON CARRIER PIN :
RESULTANT FORCE
MAX. LLOAD ON CAR PIN
MAX, CONTACE STREE
BENDING STRESS

LOADS ON BEARING:
RESUL TANT FORCE

DEFLEXTION POINT X
MAX. LOAD POINT
MAX. STRESS POINT

LYy

0.2608E~01 * M

= ~0.1109E~-01 * M

tY ®*%2) =0.2834E-01 * M
= 0,3480E-02 * M

MAX. CONTACT STRESS~ 0. 1879E- 00

M-MOMENT OF WHEEL, E - EQUIVALENT YOUNGS

* SQET  (M%E/(2%PI%F}
= 0, 3789E--01 * M
= 0. 1488E--01 * M
= 0. 1412E--01 * SQKTM*E/2*PI%F)) T
= 0.1611E-03 * F %M

= 0.3740E —0] * M
CRITICAL POINTS OF WHEEL :

0. 1933E + 01
I 0.2980E+01
D 0.2943E+01

0.4614E+02 ANG= 0.2399E-+01
0.4609E+402 ANG= 0.3699E+01
0.4615E+02 ANG= 0, 3649E+01
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Fig.8 Configuration of planocentric torque driver

KAIST TRIBOLOGY LAB

locum of pin canier

tooth ’V‘a'. [
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Fig.9 Evolute of locus of pin contor and profile of
wheel which is another involute of evolute
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Fig. 10 Variations of load & max. Hertzian stress
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