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Abstract. Considering the wide use of high impact polystyrene in different 

fields, it is important to know its behavior in different environmental 

conditions. This work is interested in the characterization of the behavior of 

high impact polystyrene (HIPS) under tensile and bending stress.  

1 Introduction 

High Impact Polystyrene (HIPS) is a thermoplastic material used in low temperature 

applications, it is characterized by the addition of plasticizer or rubber to the base polystyrene. 

Due to the increasing use of this polymer, it seems necessary to study its behavior in order to 

be able to use it under the best conditions. 

During this work, based on a numerical simulation software, we will do a numerical modeling 

of the behavior of high impact polystyrene during tensile and three-point bending tests. 

 

2 Properties of material   

Tensile (figure 3) and bending (figure 4) tests were modeled in simulation software, for an 

imposed displacement. 

The characteristics of high impact polystyrene are [1]: 

• Young's modulus: E = 240MPa 

• Poisson's ratio: ν = 0.35 

The dimensions of the sample are shown in Figure 1. 
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Fig. 1. Dimension of the specimen. 

 

To carry out this numerical study, we chose a mesh of 1, type C3D8R, presented in figure 

2. 

Fig. 2.  Mesh of the specimen 

The digital model of the tensile test is shown in the following figure: 

Fig. 3. Tensile test model 
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Figure 4 illustrates the three-point bending test model. 

 

Fig. 4. Three-point bending test model 

3 Results 

 

The following figures represent the stress-strain curves of high impact polystyrene, obtained 

from a numerical simulation by commercial software. 

Fig. 5. Numerical stress-strain curves of high impact polystyrene during tensile test. 

According to Figure 5, we can notice that there are two areas in the curve, the first one called 

linear area in which the material behaves elastically and Hooke's law is respected (24MPa). 

And a nonlinear area characterized by a rapid decrease in stress followed by an increase to a 

stress value equal to 28 MPa for higher strains. 
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Fig. 6. Numerical stress-strain curves of three-point bending test (high impact polystyrene). 

In the case of a three-point bending test (figure 6), the curve shows a linear increase in stress 

(elastic regime), followed by a drop in stress from 12.2MPa to 11.4MPa, and a slow increase 

to 12.3 MPa. The deformations in this plastic regime are irreversible. 

 

Fig. 7. Experimental [3] and numerical stress-strain curves of high impact polystyrene during tensile 

test. 

Figure 7 represents the numerical and experimental stress-strain curve. By comparing the two 

stress-strain curves, we notice that in both cases the elastic limit is about 25 MPa. 

 

4 Conclusions 

In this work, we performed a numerical simulation of polystyrene (HIPS) during tensile and 

three points bending tests, for un-notched specimens, using commercial simulation software. 

Then we described the evolution of the stress-strain curve in the two stress cases. And 

compare the tensile curve to the experimental one. 
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