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Measurement and Modeling of Dynamic Viscoelasticity
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This manuscript focuses on deformation modeling of viscoelastic materials. Analysis of dynamic

behavior of soft robots requires dynamic modeling of soft robot materials.

We formulate dynamic

deformation of viscoelastic materials via power laws. Model parameters in power laws are identified by
numerically minimizing the error between measured and calculated stress—strain relationships.
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Fig.1 Pushing test of soft material samples
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Fig.2 Measured stress—strain relationship of samples
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(a) ep=1,Ep=1 (b) ep=1,Ep =15
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Fig.3 Computed stress—strain relationship
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Table 1 Identified model parameters of samples
E E, c Cp p

#01 3.14 1.67 0.0310  2.28 2.36
#02 1.89 2.01 0.0469 3.19 2.36
#03 1.13  2.06 0.0293  1.98 2.36
#04 1.19 2.11 0.0296 1.26  2.27
#05 | 0.657 2.12  0.00905 1.09 2.59
#06 | 0.388 2.31  0.00577 1.03 2.35
#07 | 0.264 240 0.00232 1.02 2.46
#08 | 0.495 2.51 0.0127 151 241

#09 | 0.150 237  0.00147 0.519 2.22
#10 | 0.128 229  0.00123 0.708 2.35
#11 | 0.0749 2.00 0.000653  1.37 2.60
#12 | 0542 3.77  0.00274 0.422 2.29
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Fig.4 Estimated stress—strain relationship using identifed
model parameters

O, 7AH— COEDOKNEFIELT WD, F7z, #09 &
#10 OMRHIEI L TH B, LA LH#09 4410 D E OfEIX 15%I1F
CEZL. I, BEEMICKY, Ta—TeY 2 Lo
HREPZILTWE I LICEBRT 55X 5.

5 #E
KRG TIE, FEEM R OB R BRIt 2 R & RHITR LU /-
Xoiz, EEORMEIZE Y, BEREEZRTET LT A =X
PEUEAICEE LZ. V7 haRy s OFEENX, MROZRRETE
DAL ST, KEMEPEER Y ORERMEICHEI NS, RN
VDRI L EF) VIR BOBETH 5.

il
AWF5EIE JSPS BRIWFE, Hraitaskmise [V 7 ba Ry ME)
21H00333 DB % %13 7=

SE Xk
[1] Haptics of Wonder, https://taica.co.jp/gel/collection/haptics/

[2] Javier Bonet, Richard D. Wood (FH #iw, ¢l FEst, £ £
3 3R, LA REERE D 72 DR Y, FRIGHEAR, 2017

No. 22-2 Proceedings of the 2022 JSME Conference on Robotics and Mechatronics, Sapporo, Japan, June 1-4, 2022
2A1-R03(2)



