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This paper describes the control method of an electric gripper using a current control system. A current control system was
designed and fabricated, and it consisted of a current sensor, an amplifier, and a precision voltage regulator. As a result of
calibration by applying the current control system to the electric gripper, the error was less than +0.34%. The proportional
gain for the Pl control of the gripper was 0.41, and the integral gain was 0.01. As a result of the control characteristics
test, the arrival time was 0.79 s and the steady-state error was 56 mV (£0.025 N). As a result of the experiment of holding
the object, the gripper was able to hold the object safely. Therefore, the electric gripper applied using the current control
system performed excellently in current control based on the reference force (grabbing force); thus, it is judged that it can
be used to safely grip various objects in various fields.

Manuscript received: March 31, 2023 / Revised: May 17, 2023 / Accepted: June 15, 2023

1. N2 AT el Kyberd [41= AR BE halshs ofrg
TRt 7152 Mii MASGE, Aelg 4 Gt A7E %

ciefohis AN 2ol ol St BAE G W SIS Chelpanov (5K 2 S AR 6 2 70
At oloh e TEsit FUIH TEH, A9 P, EAS A oﬂ@o}m. Birglen [6] o}5ollo]el S Abg:
A4 Tejs Fol gick. FUA s @A AAAANA 7 SN gk 2Ree] Skl & 2XY & Es At
% ol AMGEIT QU TTejw R, B9 olg3ka, FIge]l  Girk Bicchi [T} BTNt AT SHUYS AFASALY
ABERE Ahol M ALgol 7Rs thdo] ek KAl Tew 2 o]l el HisiAlE sksict. Honarpardaz [8}S

£ 2o B BAE A ) AR E, oA f9 @ 23] 27| A oR AofEi gt tis) dATstgict.
o8 FAEI §obAle] AT ths ©o] k. WA e Fantoni [f= REI} 12|wE o] 8 AlE 9% A,
£ wEo FEE AR A8l EAR BYS A sz vhobg AT, 98% e st Jorg

“Lejwe oheFshAl AL 9let. Roberge [11:2 :Lw [10}e 2ntEZ AN FAES REFT = e 189S 4

il ri.:

of WEAMAE H2tste] BAS P WS 4 =R A A L ARSIk Huang [1112 th3 R/EI447F S3bsl 1
ASKAT. Kevi 2= A5 Tejsizl BAS w2 o by RS A 2 AR, 9040l B Reee Aot
o thell ATSII, B3] vl ALEd SRl ] 4 wHEY] 418 BAS e AlolE AAsert. Birglen [12}:
SAIE b 2eHolth Kyberd 31 vlol ARLRANE T ARIE o] AL 4 Gl FUHE TelwE AA 9 AL
gsto] o] Teiue] Aojae, nlmy Al FE Aefsks A3, aAe] EHAWS WSk 7120 A8t el

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



726 / September 2023

o

ZHESSSX| M40H M9

AoigAe] ARALBE B A} A D54 Tels[13]
£ Aofdt 4 glomz BAS s W] $I% WA 19
w9] Ao A2 0] Aro] Wastc.

# ERelAt WA Teln (1318 Aefsh] g ARAe]
AR HA 9 AR, TS A5 el 2§l
Aelshs EHUHE UABsict o) Sla) ARAIAI 2]
AR ZES AAB T, T2 Aokl o] ALY =G
sfo] ARFAIALYS At Tela AR AFA A
2EE AEA Tejro] RASIe] AlIEAUHE AT

2. MSA O2|E MIHOAIAR MAH|

2.1 MSA J2|mH2| MFHIGAIARS] 22|

Fig 12 254 “1ejue] ARA 0|4 28] UelS ey
gich. A4 T REECma2)E Hold % SiH
7|9 71017} S|AEHA| Hol 2w ZARAZE EAE AAY
oo HEA 229 ARACIAATE vjolAR TR AN
(Controller), X E|=2}o|H (Motor Drive, RE25), XE{(Motor,
EC-max22), ZFAlA](Current Sensor), =Z7|(Amplifier) 5>
& A oA 9 Aloj= Alo)717F EAIE = el -85t
= 7SS BE Sefo|Hof QI7kshH, B Eefo]Hi ¢
k-2 Aol F-&shks ARE HEH Vst HEE 3
EAE Aeth a2 BE Sgfo| BTt BEo| Ql7ksh=
L Al 28] SHE L, ARANE Qe ARE
Agow gtstel Eestul, $371% o] HYS FEsto] 1)
NEEELT RER CRNEL R RE RIS TR
AFGIIE 712913} wlstel 72T BT wK) A

slo] Hm Aol Fhet.

1B

2.2 HSAl Ja|HE| MEHOAIARS| 5247

Figs. 2= %4 Telmo] ARAlolA L] 2w Lt
L QUL 2(ays AFAA 9 50 SRS ehla glow,
AT ARAIA ] HELE ACSTIIO|T 123 A4 0) F
ez A3 10 kQat ATAE 0.1 uFE o] §5te] TAFC
ARAAE TRIE ol§3le] RS QJelsta Aol 225
1, % &) Mo aEe] glon, 1w 2 N ARYLY
(+), 3} 4 B AFEAC), W B AAHL, M AL

U I 2AE LT i

Tekes, 6 We Beolch Teln 8 AAAeHAn 1
eheset o

A5l sl 6 AgF 10 kQ T+ #TAE 0.1 pF
[e]

7, SAY SAHE UEaL 9lal, CSM. (Current
Sensor Model)}2 Z1FAI4 2] gl C.M.R. (Current Measurement
Range) A4 2] 727411, O.V. (Output Voltage):= Al 9]
2274}, C.UR. (Current Use Range)2 &A1 2] AFAME-H 9
O.VR. (Output Voltage Range)> AlA9] &3#<, M.VIC.

Object Gripper Body  Motor
mechanism

Cgﬁ%%l)e TL | Motor drive |—{ Motor

L Current sensor

& amplifier

Fig. 1 Schematic diagram of current control system of electric
gripper

U6 33V

1 —<<Currnel71
] 1
IC1) P+ Ve »
IP- FAULT
ICU))E IP- GND

ACS711

(%41 o)) BN [ee]

R36 10k

C51 0.1uF

A4

(a) Current sensor

Current l>
- § N
2 2 z
| o -
8 w ——
o Lol
# C 2
- O
ke
o
hDs27AN
o)
1.65V
(b) Amplifier circuit
124 i
2
3.3\"".YT1;.— INPUT OUTPUT [-—= ! <3 1.65V

10uF
C85
10uF

—C

—3: ADJGND =
LMIORSISXAD)

R47
121

R48
5k

(c) Voltage regulator

Fig. 2 Circuit diagram of electric gripper current control system



ro

THUSSSX| M40H M9S

September 2023 / 727

Table 1 Current sensor specification, motor drive input current and
measuring range of measuring device
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Table 2 Proportional control result of electric gripper applied with
current control system

Item Value
P.G. [Kp] 0.05 0.09 0.17 025 033 039 041
R.T [s] 0 0 2,18 184 092 082 0.75
S.S.D. [mV] - - +4 +4 +4 +4 +9

Table 3 Result of proportional and integral control of electric
gripper applied with current control system

Item Value
I.G [Ki] 0 0.001 0.005 0.01 0.05
R.T [s] 0.74 0.85 0.81 0.79 0.78
S.S.D. [mV] +9 +5 +5 +5 +9

(d) 500 g weight

(¢) Aluminum bottle

Fig. 10 Control characteristics test of electric gripper applied
current control system
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