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ABSTRACT

Because a robot actvator is directly affected by the external force of the robot and accounts for the largest
portion of the robot system weight, developing an optimized actuator suitable for each characteristic of the robot
system is essential. Although there have been many developments and studies related to robot actuators in various
industrial fields, lightweight and compact actuator designs that can control force are still lacking. In this study, a
novel actuator module was developed, and its performance was verified experimentally. The structure and control of
various robot systems can be optimized by utilizing the proposed actuator. It can be used for various tasks by
sensing external force and through feedback control.
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Table 1 Output results according to the planetray gear
combination.
Ring Carrier Sun Gear | Output
gear gear ratio speed
. 7
Driving . “r
(a) | Output (input) Fixed Z Increase
(b) Driving Output | Fixed é Decrease
(input) Z,
(c) | Fixed Driving Output é Increase
(input) Z,
. . 7
q Driving c
F : — |D
d) ixed | Output (input) Z ecrease
.. 7
Driving . _ % | Reverse
© (input) Fixed | Output Z, | Increase
. . 7
3 Driving | _ “ | Reverse
(f) | Output | Fixed (input) 7, |Decrease
(2 Fixed two parts 1:1 Direct
(h) All Free - Neutral

Z, : Number of teeth of ring gear
Z. : Equivalent number of teeth of carrier
Zs : Number of teeth of sun gear

Sun gear (input)

15t stage planet gear and carrier (15 output)

15t stage ring gear (fixed part)

214 stage planet gear and carrier (fixed part)

2nd gtage ring gear (2™ output)

sun gear(input)

1st stage carrier (output) :
20d stage carrier (fixed)

Y 20d stage rmg gear (output)
15t stage ring gear (fixed)

Fig. 3 Simultaneous bidirectional driving mechanism
by two-stage planetary gears.
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Fig. 4 Structure of the proposed bidirectional
proprioceptive actuator : (a) cross section

and (b) exploded view

Table 2 Characteristics of the proposed bidirectional
proprioceptive actuator

Detailed characteristic

Reducer type Planetary gear (two-stage)
Gear ratio 6:1
Output link Reel and wire (wire driven)
Motor type Outer rotor type
Equation (2) Zisun T Ziving = Zaying

Table 3 Specification of the proposed bidirectional
proprioceptive actuator

Picture Specification
Weight 770 g
Size 7104 x 50mm
Motor (24V) U8 II (T-motor)
. Rated torque 6 Nm
; N Max. torque 12 Nm
= Rated speed 365 rpm
Max. speed 430 rpm
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Fig. 5 Experimental setup
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Fig. 6 Experimental results: verification of the
simultaneous bidirectional driving mechanism
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Flg. 7 Experimental Results: Verification of proprioceptive
actuator characteristics (backdrivability)
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