The list of changes in response to the reviewers comments:

Major issues:


The authors should include some specific information on the IPMC devices used for testing - were they purchased or fabricated by the authors, what electroding methods were used, were they made from extruded or cast Nafion, etc.

The reference to the type of IPMC is included now in the abstract (see next comment) as well in “3.1 Experimental setup” right after figure 3.


In results (5.3), the number of samples tested was never reported. To claim that this model is validated, multiple samples need to be tested, ideally of various types of IPMC (made by different methods). If only one type of IPMC has been tested against the model, then the claims of the paper need to made specific to this type of IPMC in the title and abstract. 


Certainly, experiments with various materials would validate the model better. We therefore have made in explicit that we use only one type of materials.

The experiments are done with one sample only, first taking a long strip of IPMC, then cutting it off and replacing part of it with a passive elongation. In this way we guarantee that the tests with the long and the short sheet are comparable. We have added details about the material in experimental description and also to the abstract we have added: „The model is experimentally validated by with MuscleSheet™ IPMCs, purchased from BioMimetics Inc.„

However, we do not think it is necessary to include a reference to the manufacturer to the title. Practically all other papers (including Tagakawa et al.) use only one type of IPMC materials, though nobody describes the type in the title.

The authors should reference the work of Tamagawa -(TAMAGAWA, H., YAGASAKI, K. & NOGATA, F. (2002) Mechanical 
characteristics of ionic polymer-metal composite in the process of self-bending. Journal of Applied Physics, 92, 7614-7618) which uses similar methods, and captures time dependent behavior. 
The current authors claim that the inclusion of capturing data in multiple positions and the inclusion of the "elongation" make their contribution significant - this argment needs to made more convincingly in light of the above reference and the various models in the literature which treat both electrical and mechanical behavior, in order to justify publication. 


We thank the reviewer for the reference to Tagakawa et al. We have rewritten the introduction providing a table that describes the various features considered in various models, including Tagakawa et al, and explained our contribution. Also a new literature search was conducted and some other new papers where found and references added in the paper. The main contribution is that out model gives the most detailed description of the quasi-static behaviour of an IPMC actuator compared to other models. For example, the model of Tagakawa et al. is valid only if the strip is fixed against a load cell. 


Seondary issues:
The authors should emphasize that eqns. 3 and 4 ARE the model they are presenting. Currently these equations seem to be buried in a discussion of boundary conditions.

We have rewritten the section “The model” now (see also reviewer’s last comment on content and section grouping) so that the basic equations of the model are better presented. We also added the sentence: “Equations (1) and (2) are the basic equations of the model. Please refer Appendix A for the complete list of equations which define the model.”

Figure 2 should be moved closer to its first reference in the text to prevent confusion between it and figure 3. The text describing figure 2 should include the explanation of the angle Alpha, which it otherwise introduced after figure 3.

For better understanding, figures 2,3 and 10 are now grouped together as Figure 2. Alpha is defined right below the figure.


In section 3 introduction, "Energy" is mistakenly used in place of "Power"

The whole sentence deleted.

Certain aspects of the apparatus and experiments are unclear - is the load cell moved to different positions along the "object trajectory" during the experiments? If so, what fixturing and measurements were used to position the load cell? Can this be included in figure 4?

During an experiment both the clamp and the load-cell are stationary. In section “3.1 Experimental setup” a sentence is included:

“Between the experiments the load cell can be repositioned with respect to the clamp.”
A special jig was used to position the clamp and the load cell.

In our opinion the introduction of the jig would make the figure 4 (figure 3 now) to hard to understand. 


Section 5, please describe the simulation methods in brief, then refer reader to the supplemental materials.

Please note, that due to regrouping the content, section 5 is now “4.3 Simulations”.

Brief description of the simulation methods is included in the beginning of the section now:

„The system of equations given in appendix A. can be solved using customized numerical integration technique. The challenge in our case is that, at first we know only on point of the function we are integrating. The rest of the points are found in course of the integration. The algorithm is implemented in LabView. Please refer to [15] for documentation and source code.”

Figure 6 is unnecessary or insufficient - please either describe in the text the frequency and amplitude of the voltage stimulus, and the magnitude of the current supplied to the IPMC (e.g. RMS value), or plot the voltage and current vs. time. The current is necessary to indicate the quality of the IPMC devices being used to validate the model. 

The current plot (fig 6) is added after the voltage plot (fig 5).


The technical level of the language and background information is variable - e.g. Newton's 3rd law need not be introduced and explanation of static equilibrium as "the sheet does not move" is unneccessary.

Removed the explanations referring the Newton’s Law and static equilibrium.

Formatting and organization (section names and content grouping) are non-standard for this journal - please refer to published articles from the journal for examples.
We have added a nomenclature list after abstract, rewritten the “Model” so that it explains the most important aspects of the models and grouped the rest of the details to appendices. Appendix 1 and 2 have been deleted. The rest of the appendices have been renamed accordingly and modified to be consistent with the rewritten “Model” section. 

The section grouping now follows the standard case for the journal

New section grouping:

1
Introduction
2

2
The model
4

3
Experiments
6

3.1
System setup
6

3.2
Implementation details
8

3.3
Experimental data
8

4
Model validation
9

4.1
Parameter identification
9

4.2
Identified parameters of the model
10

4.3
Simulations
11

5
Possible applications and future work
12

6
Conclusions
13

We thank the reviewer for the detailed review and pointing out several important insufficiencies and a missing reference.

