Using the Konkolewicz Group Hyperelastic Model ReadMe
By Camaryn Bennett and Dominik Konkolewicz
These instructions are specific to uniaxial tension experiments but can be generalized to most uniaxial tension experiments. Raw system data is not necessary, as data can be extracted from previously published works. These instructions are for “Hyperelastic Model ReadMe.xlsx”. The input is based on either experimental data (B), or data extracted from the literature (C). The ReadMe is made for equations 27-30 included in “A Modeling Approach to Capture Hyperelasticity and Temporary Bonds in Soft Polymer Networks”. The “Solver” add-on is required for data analysis using the Hyperelastic Model ReadMe. 
A. For both cases 
a. Input the dimensions (in mm) of the material into B2-B5
b. Input the strain rate of the material into B6
i. [image: Table

Description automatically generated]
B. For experimentally collected data
a. Input position (mm) and Load (N) into columns D and E respectively 
b. Run the “Solver” add-on under the “Data” tab  
i. Set Objective: $B$11
ii. To: Min
iii. By Changing Variable Cells: $B$12, $B$13, $B$14, $B$15
iv. For Dobrynin Model 
1. Subject to the constraints: $B$14 >= 1e-8
c. Allow solver to converge to the solution 
d. Insert line graph with x axis lambda (column H, highlighted in gray) and data sets sigma exp (kPa) (column I, highlighted in green) and sigma model (kPa) (column R, highlighted in green) 
e. The resulting graph shows visual conformation of the fit 
i. If the model does not fit well use solver again
f. The results of cells B12-B15 (highlighted in orange) are the extracted parameters of the material 
C. For data from the literature 
a. Input strain (epsilon) and stress (sigma exp kPa) into columns G and I respectively 
b. Follow instructions b-f for fitting the model to the stress-strain curve
Screenshots 
Before solver optimization 
[image: Chart

Description automatically generated]
After solver optimization 
[image: Chart

Description automatically generated]
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4 [d(mm) 136 0017133 0.010048 0.01713 0.00054  1.00054 1.42632 109.914 3/ 0.93707 0.05902| 3.27763 0.19344 -159.18 05 16,9586 -8E-05 0.19337

strain

rate

edot(m
5 m/s) 1 0025497 0.011932 0.0255 0.0008 1.0008 1.69376 109.873 3 0.93707 0.08778 3.27763 0.2877 -159.04 05 16.9586 -0.0002 0.28753

stretch

rate Chart Title

lambda 00
6 dot(s-1) | 0.03136 0.033804 0.012246  0.0338 0.00106 1.0010( 58.91 0.5 16.9586 -0.0003 0.38089
7 004211 0.014244 004211 0.00132 1.0013; ** 58.78 0.5 169586 -0.0005 0.4741

max 200
8 fforce | 327869 0.050417 0.015072 0.05042| 0.00158 10015¢ 58.65 0.5 16.9587 -0.0006 0.56715
9 0.058666 0.017898 0.05867 0.00184 1.0018: 58.52 0.5 16.9587 -0.0009 0.65941
10 |SSR(t1) | 5445571 006703 0.02041 006703 0.0021 1.002 '® 58.39 05 16,9587 -0.0011 0.7528
11 SSR(tot) | 7874708 0075337 0.021666 0.07534 0.00236 1.00231 so 58.26 05 16.9587 -0.0014 0.84539
12 Gp (kPa) 10 0083932 0022608 0.08393 0.00263 10026 | 58.12 0.5 16.9587 -0.0018 0.94104
13|Gt (kPa) 100 0.092412| 0.023236 0.09241 0.0029  1.002! o 1 2 3 a s 57.99 0.5 16.9587 -0.0022 1.03524
14 beta  0.06293 0100715 0.024178 0.10072 0.00316 1.0031( e o (99) e oversl gy (09) 57.86 05 16.9587 -0.0026 112737
15 Tau (s) 20 0108564 0.025748 0.10856 0.0034 1.003: 57.73 050001 16.9587 -0.003 1.21424
16 |a 1 0116986 0.02669 0.11699 0.00367 1.00367 3.78867 109.418 3.00004 0.93707 0.39993 3.27763 131081 -157.6 0.50001 16.9587 -0.0035 1.30735
17 0124427 0.027946 0.12443  0.0039 1.0039 3.96696 109.382 3.00005 0.93707 042512 3.27763 1.3934 -157.48 0.50001 16.9587 -0.0039 1.38948
18|C 17.4586 0133022 0.027946 0.13302 0.00417 1.00417 3.96696 109.339 3.00005 0.93707 0.45419 3.27763 148868 -157.35 0.50001 16.9587 -0.0045 1.48421
19 0142079 0.028574 0.14208 0.00446 1.00446 4.0561 109.295 3.00006 0.93707 0.48478 3.27763 158894 -157.21 0.50001 16.9587 -0.0051 1.58384
20 0149809 0.030458 0.14981 0.0047 1.0047 4.32354 109.257 3.00007 0.93707 051086 3.27764 16744 -157.09 0.50001 16.9587 -0.0057 1.66873
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4 d(mm) 136 0017133 0.010048 0.01713 0.00054  1.00054 1.42632 94.535 3/ 0.93704 005076 3.27778 0.16638 -182.21 05 16,9506 -9€-05 0.1663

strain

rate

edot(m
5 m/s) 1 0025497 0.011932 0.0255 0.0008 1.0008 1.69376 94.4873 3 0.93704 007548 3.27778 0.24742 -181.97 05 16.9506 -0.0002 0.24723

stretch

rate Chart Title

lambda 00
6 dot(s-1) | 0.03136 0.033804 0.012246  0.0338 0.00106 1.0010( 81.73 05 16.9506 -0.0003 0.32745
7 004211 0.014244 004211 0.00132 1.0013; ** / 1815 0.5 169506 -0.0005 0.4075

max 200 Horizontal (Value) Axis Major Gridlines
8 force | 3.27869 0.050417 0.015072 0.05042| 0.00158 10015¢ 81.26 0.5 16.9506 -0.0007 0.48739
9 0.058666 0.017898 0.05867 0.00184 1.0018: 81.03 05 16,9506 -0.001 0.56657
10 SSR(t1) | 4777907 006703 0.02041 006703 0.0021 1.002 '® 80.79 0.5 16.9506 -0.0013 0.64669
11 SSR(tot) | 6863.94 0075337 0.021666 0.07534 0.00236 1.00231 so 80.56 05 16,9506 -0.0016 0.7261
12 Gp (kPa) 21.6053 0083932 0022608 0.08393 0.00263 10026 | 80.32 05 16,9506 -0.002 0.80809
13|Gt (kPa)  73.0278 0.092412| 0.023236 0.09241 0.0029  1.002! o 1 2 3 a s 80.08 0.5 16.9506 -0.0025 0.88882
14 beta  0.06296 0100715 0.024178 0.10072 0.00316 1.0031( e o (99) e oversl gy (09) 79.85 05 16,9506 -0.0029 0.96774
15 Tau(s)  12.7469 0108564 0.025748 0.10856 0.0034 1.003: 79.63 0.50001 16.9506 -0.0034 1.04213
16 a 1 0116986 0.02669 0.11699 0.00367 1.00367 3.78867 93.9689 3.00004 0.93704 034346 3.27779 112579 -179.39 0.50001 16.9506 -0.0039 1.12184
17 0124427 0.027946 0.12443  0.0039 1.0039 3.96696 93.9271 3.00005 0.93704 0.36506 3.27779 1.19659 -179.18 0.50001 16.9506 -0.0045 1.19213
18 C 17.4506 0133022 0.027946 0.13302 0.00417 1.00417 3.96696 93.8788 3.00005 0.93704 0.38997 3.27779 127824 -178.95 0.50001 16.9506 -0.0051 1.27315
19 0142079 0.028574 0.14208 0.00446 1.00446 4.0561 93.8281 3.00006 0.93704 0.41618 3.27779 136415 -178.69 0.50001 16.9506 -0.0058 1.35835
20 0149809 0.030458 0.14981 0.0047 1.0047 4.32354 93.7848 3.00007 0.93704 0.43851 3.27779 143735 -178.48 0.50001 16.9506 -0.0064 1.43092
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