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Force Control for Robotic Fingers Driven by Stepping Motor
Qin ZHANG, Yoshitsugu KAMIYA, Hiroaki SEKI, Masatoshi HIKIZU and Hisanao NOMURA

This paper describes details of a set of robotic fingers driven by stepping motors. Robotic fingers need position, velocity and
force control realized by stepping motor. New control system proposed in this study contains a generating system of real-time
pulse series for driving stepping motor in the control loop. So, real-time sensor feedback can be achieved in the controlling
stepping motor. When the robotic fingers complete a work as an operation, velocity controlled robotic fingers must change to the
another control mode such as position or force control. This study treats a method how to provide force control to a robotic
finger, and shows a method how to supply a sensor feedback to a stepping motor. It is found that a force controlled robotic
finger shows a good performance of parts handling.
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Fig.1 Robotic fingers driven by stepping motors



E-m8 - BT BN A7 VITE—IICEBNEIHOEREOR Y D Z7INOmA

Cw

= V-F Motor driver
transformer ) >
CCw *

i Stepping mot
Strain gauge epping or

+
Robotic finger

4 A

Pulse counter

Objective position

CW : Clockwise
CCW : Counterclockwise

(a) Position control system

kg |
el
. F
- @
0ot v mfp ] Ont k k b
K . e
— Ko n vikR s — 352

Kvt: V-F transformer

Kr: n/5000 rad/pulse

6 1. : Motion of robotic finger (rad)

8 m : Motion of stepping motor (rad)

(b) Block diagram of position control system

Fig.2 Position control system of robotic finger
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(b) Block diagram of velocity (force) control system

Fig.3 Velocity (force) control system of robotic finger
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(c) Pulse series generated by V-F transformer
Fig.6 Example of work handling
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Fig.7 Motion of both fingers controlled by master-siave system
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Fig.8 Motion of force controlled fingers
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