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Motivation

In the past decade, many researchers have 
studied mechanical properties of polymer 
reinforced nanocomposites to understand 
and improve the performance of materials 
[3]. In this research, we would develop a tool 
that would test the mechanical features of 
the Crystalline Nano Cellulose (CNC) based 
Nano films.

Effect of orientation of particles on 
mechanical properties [7]

What’s Next

• Incorporating more parameters that could 
determine the mechanical feature of CNC 
structures

• Optimizing parameter for reasonable run 
time for nanoHUB

• Optimizing visualization.
• Providing tensile test also for x and y 

direction. 

Modeling Technique

We were using a technique called Coarse 
Graining (CG) [1]. The technique consists of 
representing a molecule of CNC with a CG 
bead. All of these CG beads would be then 
connected by a covalent bond. Here are 
some examples on how the technique would 
end up looking like.

Validation

Why CNC? [3]

• Good Mechanical Properties
• High Aspect Ratio
• Low Density (1.6g/cm3)
• Unique Optical Properties
• Reactive Surfaces
• Green

Conclusion

• Changing the length, length variance, 
angle and angle variance of CNC 
molecules could affect the overall CNC 
structure’s mechanical features.

• By increasing the angular variance, 
Hermans’s parameter and elasticity 
decreases. 

• The higher the aspect ratio of particles 
result in higher elasticity and strength.
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Simplified visualization
CG model of CNCS. 

Colors distinguish 

different particles

Microstructure controller

Stress-Strain Potential-time Herman-time

𝑆 = [2 < 𝑐𝑜𝑠2𝜑 > −1]

𝜑0°
Definition of Hermans Parameter
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