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Development of automation technology for fabricating thin film PVC gel used in
multilayered PVC gel actuator based on a digital printing technology
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Plasticized poly vinyl chloride (PVC) gel which has a large deformation by applying a voltage and high driving

stability in the atmosphere is considered as a promising material for a soft actuator.

To fabricate a more flexible and

high performance multilayered PVC gel actuator, in this study, we attempt to develop automation technology for
fabricating thin film PVC gel used in multilayered PVC gel actuator based on digital 3D printing technology. We

proposed automation system and examined to adjust amount of coating by control the condition of coating.

Under

the condition of 0.06 mg/shot of the amount of coated gel per shot, the average dot diameter of the point coated gel

was about 0. 86 mm and the height was about 8 pum.

It was expected that a gel thin film of about several um can be

automatically produced in an arbitrary shape by using the proposed system.

Key Words: plasticized PVC gel, soft actuator, automatic coating system, digital 3D printing technology

1. [FL®HIC

B FMEE WY 7 N7 7 F 2 — 2 1 E AR O
DL D ICFEMTIIROFIF 2 Z o< < /Mg EALE LT
WV, TRAF—HPRNENE WS FEERFOD, LD
MR EN TS, 2O TH A LR Y ke =1 (PVC)
FIITEBEIING & 0 K& TLIEMIC BIF RIS TR
T sZEnmoin, Y7 N7 Faz—XI@#EHATDHDIC
EFICHELRMETH B [1]. ZHETICYNEETIE, <
DERFTZBEL, BRICERA v ok, BERICEES
Z AW B TR L PVC FV AT REERL Y 7 N T s
Faxz—X &R LZ[2]. &5l /- BEAL EMHRER B
ZHIEL, BHMENREMEEZET 202 HW=REER T
JF a2z —H O EIT-> CEI[3]. Z OFMRIEBMmMIEE

Wy s Fax—4 ;’CﬁESE@%Eﬁ% iz VR T 7 T
2T =\, RLEITHRD RS, BEIZRLZTT

72, FAHEERTORENT 2 HREREET DI EIREBEIN
. 2ZT, IO REBRIEREH/DL L 2B 55,
OYEREN ED= b0 faet & LTix, FrowiFEikld] & iiE
BogmnzFons., LirL, BIR7 7 Fax—2{ERT
2 #«T%W%T‘%ﬁ&»%ﬂmbf A & fE g ST
WA, BIEITH 100um OFLEFANTHAD, L L L
FHEO BT IEF ICINEE T, & BI2E D7 VIR B ERE
S/ D DIFANOFAEETITIIRER LTV,

2 CARBIZETIL, ZWGEmE W TAEER PVC LT o
Faz—XOEMEBICE Y ZORELMRITLZLE2E
Z, TOERTFEL LT, FY%/L 3D FIRIEgNICER Lz
TN EFHE LUTZSBA~y e LT Y%L 3D By
2T KT, WEREEA PVC A7 7 F o =— & OIERL % it
L7z, ARETIE, ZOEILT 0 2AO|\EL, Bfi~y R
TOEA AIFEMER L OB BT OSSR 21T - 72,

2. BEBABEPVCSILFTIFaIT—42D
#iE & BRE R

AL PVC 7 VIR O E R Z P A CREZ RN L 72

Ba, K 1@OERICGBEmICEET D L OCERENELD.

BIEZRET DL, FAOHMETITOREBICRS . FkEM
ZRAWTSE, 1O AT LI, BmERZIATH LI
ERL, MEFICMET 57 7 Faxz—F2 b,

Voltage OFF Voltage ON

Cathode —__

A

Anode PVC gel

(b)

Voltage OFF

Voltage ON
PVCgel —
Flexible

* Electrode
(Anode)

Flexible
electrode ¢
(Cathode) .

-
-

o ol o—o—i|

Fig. 1 (a) Deformation of plasticized PVC gel due to applied a
voltage with rigid electrode. (b) Structure and deformation
mechanism of a multilayered PVC gel actuator with flexible

electrode.
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Fig. 2 (a) Schematic view of the proposed coating system.
(b) Fabrication process of multilayered PVC gel actuator using
proposed system.
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Fig. 3 Relationship of output gain and amount of gel per shot at
each pulse width (circle; 5 ms, square; 10 ms, triangle; 25 ms,
diamond; 40 ms).
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