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The current study presents a Discrete Multiphysics model to study deformation of viscoelastic
particles. The authors applied the model to elastic and viscoelastic spherical particles under
diametrical loading. Then, the model is applied to an inhomogeneous system by considering
spherical particles composed of core and shell regions with different properties.

In my view, the paper is well-written. With appropriate consideration to the suggested comments,
as well as other reviewers' comments, I find this paper appropriate for publication in
ChemEngineering journal.

- In line 237: it is mentioned that two parallel solid planes were used for diametric
compression. I would recommend showing the planes in Fig. 5.

- What are the boundary conditions in the simulations?

- What is the criteria of simulation stability? What was the criteria to apply time step of
le-11. Time step is a very critical parameter in particle based models.

- Please explain how shear stress in Fig. 7 is calculated and add it to the manuscript.

- Please explain why the disorder model is computationally more efficient than the cubic
model?

- In my view, the introduction should be more enriched by comparing the present work with
other existing models in the literature, such as:
Computer simulation of the effect of deformation on the morphology and flow properties
of porous media
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The manuscript entitled "A coarse grained model for viscoelastic solids in Discrete
Multiphysics simulations” by I.H. Sahputra, A. Alexiadis and M.J. Adams presents the particle
model including multiple bonds for modelling viscoelastic particles with arbitrary shapes and
mechanical heterogeneity. The model allows for modelling particles composed of core and shell
regions with different mechanical properties, resembling real objects, such as seeds or grains.
Two different ways of constructing spheres were presented and analysis of the force-
displacement characteristics for these two constructions was done. A good agreement between
numerical and theoretical results has shown a high applicability of the proposed approaches to
model viscoelastic particles heterogeneous in shape and mechanical properties.

The topic of manuscript is interesting and the problem undertaken is very important.
A searching for methods of modelling particles with arbitrary shapes and mechanical
heterogeneity in a reasonable period of time is a crucial issue for engineering design process,
agriculture, design of food processes and manufacturing et al. .

Paper has a high scientific value and it is well organized. Therefore, I recommend the
publication of the manuscript on ChemEngineering, provided that Authors consider corrections,
as detailed below.

Minor issues:

1. Line 161: Phrase “the red line are calculated” should be changed into “the red line is
calculated”.

Line 185: “displacements are calculated”.

Line 228: A dot at the end of sentence is missing.

Figures 12 and 13: Units “Nm™” are missing after k(core) = ...... , k(shell) = .....

Line 450: Symbol & is missing in the bracket ( /2r).

Discussion of results presented in figures 12 and 13 is pure. I suggest to extend it.
Figures 14 and 15: Title of x axis should be k, not K.

Line 496: “fields not only ef for elastic particles”.
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