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Design and fabrication of two fingers flexible miniature gripper based on
porous magnetorheological nanoecomposites and its operational study
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ARTICLE INFORMATION ABSTRACT
Original Research Paper This paper deals with the design and fabrication of an adjustable, two finger flexible miniature
Received 05 November 2014 gripper based on porous magnetorheological nanocomposites having the adjustability of pre-

Accepted 09 December 2014

Available Online 27 Decomber 2084 opening of the jaw’s tips and its operational study according to performance. The fabricated

gripper holds the small size and lightweight objects, maintains them and releases them as

required upon reducing the electrical current. The magnetic analysis has been done and magnetic

Keywords: N N . .. -

Grm)er simulation was conducted using Vizimag software. Lead, condensed paper, foam and silicon wafer
Miniature sheets were used as under experiment materials and it was observed that the device is working
Flexible properly to grip the things which have rough surfaces. For greater objects, it can be adjusted

Nanocomposites

. through its tips as well. In this scheme, the magnetic actuation has been used because the
Magnetorheological

magnetorheological nanocomposite is the most sensitive material against the magnetic field. This
type of gripper includes the simple montage, lower fabrication prices and its own lower volume as
well as weight, and there is no need to apply the classic mechanical linkage inside. These types of
grippers are recommended for applications in the fields of the micro electromechanical systems,
especially in the holding and transporting of sensitive work pieces against scratches, fingerprints
and pressure.

(385 (6,5 o3l (( Sby aose 0 g gline oy S 5l 00 S e g dodo -1
plxl abaly ol 5o (goaxie Slidod gl oo oolitul Sisb, 5 Sdg Sl RN TP PNEF SN 5 PESRN IPRTR N TR O
235 G olgl el saemy o @ ABRaLT Glagiagh 5 00d (g ysliae lagn T Al s | pwaie plaidls il 5 plaz! Jlisl
doe din) 2 Goplie S (2Ll egat 0 e JB JBaes go a ey S Sl eg cnl (b £y 5 00g (55T et gl

1- Gripper

Please cite this article using: “lod o3liw! Jod @yl 5l dlis cpl @ gl sl
A. Naimzad, Y. Hojjat, Design and fabrication of two fingers flexible miniature gripper based on porous magnetorheological nanocomposites and its operational study,
Modares Mechanical Engineering, Vol. 15, No. 2, pp. 179-186, 2015 (In Persian)



-L\.&._ﬁau,ggéu[a._l_ﬁd)h

OT 3,Slos w39 9 Jrlskio JIKs39d95 ) muboliae iy 3920l 93 Als 3 sdy Blossl ka3l 93 (5293 line a9 x5 xdlw § A1y

09y edeinS ool 2l DS b s Sz sl p Sl
oS SaSs Lo sl 5 ot a5l Sliy,S o pasissl o5 5 3Kk
9 el ol cpl cle Jral 5 (SeSa el ond oslitl (6 5line
2 olilse 56 ,Rs gk 50 O bl 5 (SHle Pl o)
el oo (5,055 [13] e o
oud axtlo Slas ol p pdy Sllanl (gy95line 72 S ¢ pol> allia o
30X48K25 IS slal b «Jklice JISu55)55, omeblite CujspelSsil )
JsS L) U5 39 s o8 T (oo sS osd) LAl g cstaihes
o 200 5 0/5 51 550 cusls 2 (5905 )5 26 (il Gurbline 5 525
oud aSlo 5 (HLb o S ailas (Swishil odls O Slas L oygiss
23,5 50 oy O 9,5 kes 5
SE ey s 4 CS e Sleiw Sl Il 00 0 S
S 4 Slee o )l 5l pelad 10 5 a0 0 Slee dwain Ll S ot
S & ol gl Bl e Blie 3 g5l g wieden (5 yenky
oS w4 G5 Jool Sl i Gom b g slib lo
lie 5o slomS 4 ol bie Sl pdydlladl (SlSe
S5 oo Gl )sile
T 4 53)lge pdy Bllanil 5y 5lin 1,8 nl o sls et
el 3
Ol & S5 JIS55050) gmebline ujoalS i 515 olsl sl (1
el ot ool 3y Gllan (g y5iline oS b o S
oz b o] les bl wog pdy Bllasl 50,8 B a5 ol 5l (2
a5 Sl 93 (sl S5 a5 W1 oo 0525 4 el ol g sl S
olate JS5 a5 olarl 5 o0l il pur olital sl S5 L 1,
Sl gl a1y s ooy sle JS5 gl g ailys pwsie
Sl (Sl (sla Yol 255 50 5 03955 s (Sl (slo Vol . (3
IS e o] IS 8 0515 s g V)
G B Say sleop)lS 53 eyt olge Jeslid g eyl (4
ol 6,55
Syl 1y sk e 5 3y ol 4 Jeaie (sl baome ;5 0dlinl Sl (B

B 559y 9390 -2

Jadio JIS3 590505 (sunblite 9005 il s — 1-2
JIS3351555 (omablite Cujpralsglh wile Sgs slo wiges iy ool 53
Oy dogsS ool o5 (5agl 35-23) sl Sy Jotine Jiubsit

10 9 7.8
b ogSekew St 5 (NHaHCO3) wlioyS o posigalyog o g5k

b agd O 0,55 10 yterlee 50 a8 g e Je 018 cualies

5l abye wn o Jibite SISl (esbliin CujplS
W
Sl b J 0Sekew 85, 0 Sl S paisel yom (1
byl o5l Jig,S ool Ohd b oan 5 ead bl MelS (55l
A 0) o 4y U1 Jseme slod o 435 20 sgam iy G 0 g0y ,F
S lga sl ols b o sols 1,3 M5 0,65 40 o Juol> bglse (2
B anle Shd (oageinagdl LB o (2SS polite & s g 05,5

8- Silicone oil
9- Ammonium bicarbonate
10- Silicone rubber
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