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A solenoid actuated gecko-like robotic gripper
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Department of Mechanical Engineering, Arak University, Arak, Iran.
* P.0.B. 3815688349 Arak, Iran, m-modabberifar@araku.ac.ir

Article Information Abstract

Original Research Paper The Researchers seeking to expand the capabilities of robots have begun looking to biological systems for
Received 10 November 2018 inspiration. One particularly agile creature, the gecko lizard, is remarkably adept at maneuvering across both
23;3%&%;?:%1%019 flat and vertical surfaces. The study of the gecko’s adhesive system has informed the design of several

synthetic adhesives in recent years. These low consuming energy adhesives had a successful performance in

Keywords: climbing robots and robotic grippers. The existing grippers mainly use tendon mechanism for transmitting
Gecko-like adhesive force inside the gripper and electrical motors for actuating the gripper. This paper concentrates on design and
Solenoid fabrication of a new gripper which uses solenoid for actuation, and Scuttt-Russel mechanism instead of tendon

Robotic Gripper mechanism for transmitting force. The new gripper is more robust and cheaper than existing grippers. To

verify the applicability of proposed gripper, experiments were conducted on a variety of substrates that
demonstrated the gripper’s successful operation. Experimental results demonstrated 4.6, 4.5 and 4.1 kPa
average normal adhesion pressure on the surface of acrylic, steel and glass respectively. Also, maximum
measured adhesion increased 20% in comparison with previous tendon gripper. The results illustrate that a
Solenoid actuator with Scott-Russel mechanism has the potential to be used as a new actuator in gecko-
inspired gripper.
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oty Slinlej] @l ol yegy (SKhaol Sotes Jao (A) 1 g
oolo b les jo SVl 0,5 (6l JKR Jow (B) Sgs,lo 5l 0wl
[6]osis ok (lp JlasS o oasS Jow (C) cos

1
Pre-load

3 o pleuts 6 0995 1398 ) gy s 9 313 po w0l pl 395 9 il Swiie

Sl 5Ty e SneS e 5 apyolSes [10]55s s
b GlogS laosinz oS (nl 53 (Sp o
prele Slooliad b )8 ol (lsie ol Sleriay
o [1as il 5 slogs 05 ol sl
Jsb 0 S8 (Lhn S92 @3¢ Slp 09l 99 5l S
Sl R S 08 eslinul oy (955 ey 9 285
5 ol Lol b Gllsl gly Sgoyle otz 36 4Y
b Syajle 8 o [12]0,5 oalil oz Ll (285
b sleie o b gl Lal (8.5 6l 6l (soie o
s olgiiy [13] jo L 0 ()5 gz lite oo
S 45 e (9508 9 (S99l pilSe sl ooliul b (6,503 1 S
Wl o5 S 5 S ol o [14]ad Sleriy SOl
gy @bl gl (Sgajle (Faimz y (Ssliuly xS
9 w35 ooliiul gl b (Sgejle slo,lizlag e
dnlio 10 (6 ydon (Sdiwx G955 Slinlej] 5l Jol> ol
g Sk Ll ol plas s (Sgajle Stz L
GBS 4 0B a8 WS oleriny Sk, m S e
S S (S g 5 55 Ll (9,5 ey 5 (9,5 Lnlr
[15] 05 Lad yo (Sso)le Stz jlosliul b

Wbly 8850 0, Slas YUy 0uls SO slo S ax S
0959 layall 5loslital b (b 69,8 2 IS Iy
P Shiz J5uS oy a5 (5 olrlr gy s aile)
worl 52 opdle aril winsl SWSlaol St oo ol
0392 OS5 Vb ,0 00l 55 (6la s S5l (pan 45 e e
Sl lo 5 slp 45 Wad oo S 25 (s D9 b g
0 )5 ) 50 0l oolainl Sguil p5lSe L aily ol ewlio
g O os B Oll g esgs slexel LB
S g LB 0gzy (rie slakaze ;3 gl (gaml S
@ ohp o JUS Glp s il (Rl 4
el (Sgele onins slay

Moz Mool (Faimzr bS5 Al ool o
Pl 5 dmgiglyw S A5 e (595 5l skl b gy
Ol 5l diged Sy 39 o0 Sty Juulm Ol (595 JUi]
Loogim oo b)) o 0o 5 oads wsle 5 21k S
b S oo auie Gongiglow S50 e 5l oolital
Ll Gmlb Sls S8 plsn b aslin 0 00
b 5l e Ll Sl e 51 ol b peioen
Jloel (B2 S9y Sy JISS g 00l 1053 55 ples b
b Gl sz slawy 4

45



2850130 530 9 Rl sae s LS)

S ggm ) i 9 (590 lo F Jhaa b Sl )T S

(A)

Shear force

>

(B)

Fig. 3 Principle of directional gecko-like adhesion A) microwedge
adhesive is close to a surface allows the tips of the wedges to
engage with the surface. B) When loaded in shear, the contact area,
and hence, the adhesion increases
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Fig. 2 Le: non-directional snthetic gecko-like adhesives. Right:
directional gecko-like adhesives [17,18]
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