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Magnetic Pin-Array Gripper Mechanism that Propagates Magnetic Flux to MR Fluid in Pouches
- Evaluation of Magnetic Flux Propagation, Stiffness Variability, and Object Grasping -
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Grippers with soft structures can be adapted to the object shapes, making it possible to handle various items
without complicated control. They can change their apparent stiffness, for example, by using MR fluids or pin-array
structures. However, MR fluid grippers have difficulty propagating magnetic flux to MR fluids. Pin-array grippers also
have a problem that they need many pins to transfer object shapes. This paper proposes a magnetic pin-array gripper
mechanism that combines MR fluid and pin-array structure. Each pin-unit has a flexible pouch filled with MR fluid,
and a magnet can be inserted into the pipe inside the pouch. We conducted some experiments on magnetic flux density,
pouch hardness, and object grasping. The results showed that the proposed mechanism can change the stiffness by
effectively propagating magnetic flux to the pouches’ MR fluid. We also confirmed that it could grasp objects by its

shape adaptability and stiffness variability.
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Fig. 1 Basic configuration concept of the magnetic pin-array
gripper mechanism
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Fig. 2 Operating principle of magnetic pin-array gripper
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Fig. 3 Measurement of adsorbed volume of MR fluid
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Fig. 4 MR fluid adsorption test results
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Fig. 5 Prototype of the magnetic pin-array gripper mechanism

Table 1 Prototype specification

Material Neodymium
Magnet Diameter [mm] 5
Length [mm] 50
Material SUS304
Pipe Outer diameter [nm] 6
Thickness [mm] 0.3
Length [mm] 100
Material Silicone
Thickness [mm] 15
Membrane Length [mm] 40
Hardness Shore A50
. Maker LORD
MRfluid — 1ogel number MRF-132DG

No. 21-2 Proceedings of the 2021 JSME Conference on Robotics and Mechatronics, online, June 68, 2021
1A1-A06(2)



4. EHEEER

4.1 EVEDOBEERFZEDAE

NA TR MR AR EHAT EBICEWT, WhHEA
T YL ARAAL FTES T LT & B Mk & S 3 72 0,
WRZEEOHE%IT>72. Fig.6@DLIIC, TATIA—=ZD
Tu—7%EEL, Walk XA T — Il I A
REHR 7o —7iCHET A MERXREAE L, A% 05mm 32
Tu—ThoEE T D O HREE A IE L 2, FEoA
LCWwBERSmm OFFEMEAICH LC, fAaRmzBEHL
72354 (Fig. 6(b)) &4 6mm, AE 03 mm D AT v/ L A
A TR 754 (Fig.6(c) & CTRBEDHIE 2TV, ¥4 7
DIEEIC L > CEDREWREEIMET T2 2%~
MR DMER R % Fig. 7 1R T, WA X B X 7254
ENATCESLGE L CHREBICIZFLALEIRONT,
ETIRIZFEARTH 6% TH 7. ZOHELL, 47Tk ?

(b)When the magnet is exposed  (c)When covered with a pipe

Fig. 6 Magnetic flux density measurement
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Fig. 7 Magnetic flux density measurement results
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Fig. 8 Compression test of MR fluid filled part

= = =0=16 without magnet

<
<
~ 200 ]
& ——0=16 with magnet
o — — -.d=20 without magnet
S d=20 with magnet
% 150 = = =0=24 without magnet -
g d=24 with magnet
s
o
8 1o | |
=
o
]
=]
< -
S 50 ¢ Compression 1
g \
S [ PRl
g Vs L TN~ -
0 S T m NS
© 0 2 4 6 8 10

Distance from the pipe surface, x (mm)
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Fig. 11 Overview of the
Prototype Model of the
Jamming Pillow Mechanism
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