IECAT The 2nd International Electronic
Conference on Actuator Technology ﬁw\o@

04-07 November 2024 | Online

Fundamental Characteristics of Stiffness-Adjustable Soft Actuator
Made of Three Functional Polymer Materials Using FDM 3D Printer

OKai Sawada, Shuichi Wakimoto, Daisuke Yamaguchi, Takefumi Kanda
Okayama Universit

INTRODUCTION & AIM

RESULTS & DISCUSSION

® Research Background ® Thermal properties of the actuator (90 W)
Advantage of soft actuator Disadvantage of soft actuator > Measuring System 20 -
o
Shape adaptability Lack of load capacity .....-.“‘
High safety Difficulty of complex structure —é = ..." .
. i o ..000‘
W' Maintenance V' improvement Thermo-Camera © °0 .". v00®® 000®¢
: Actuator 2 ¢ ®®
The purpose of this study © ...'
. > ®
Fabrication of Stiffness-Adjustable Soft Actuator » Measuring Results & _ | o*
using a normal FDM 3D printer = ® 00000000000 0000000 00000%)
o IIE:Iectric s Ave_tempurature  ® Max_tempurature
MATERIALS & STRUCTURE ; * Min_tempurature |
€ Polymer Materials Used In This Study applied [ 20 40 60
) 2 borc Time [s]
Shape Memor Flexible Conductive
: y : Flexible @ Driving characteristics of the actuator
1 2
Polymer) Material? s
Material®®
Glass Rubber 20
(T,<T) (T<T,) e With power applied °® o® ¢
Deformity — 15 |
Q = ® Without power applied o
—_— o ®
Shape’leation ) 10 °
2 i
8 = Sha 0 °e
pe
necevery Fixation % 5 °® ne
Featur Stiffness changes Flexibility Conductive 15 7m-1 O
cature greatly with T, by vegetable resin due to carbon ( .M ) | ® cecced
, 04080000000 |
Property 0 %2 o=
. 0 100 200 300 400
Resistance ) ) o) OHE Applied Pressure [kPa]
Glass 80D
Durometer .\ ber 40D e SR @ Actuator Reaction Force Measurement

» Measuring system > Measuring Results
Load Cell M Rubber state (Electric power applied)

Nozzle1 l Nozzle2 Nozzle2 Nozzle2 - » Reaction Force:125.2 mN
ozZie ozzie 0oZZIe oZZIe
(Conductive) .r (SMP) (SMP) €=——p- r Camera B Glass state (No Electric power applied)

Reloading » Reaction Force:140.5 mN

LL> K> . T

/ Conductive

& Actuator Fabrication Methods

€ The actuator is created using three different materials at once by 3D printer
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