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ABSTRACT 
 
 
     The polystyrene (PS) sheet is contracted to 50% when it approaches the glass 
transition temperature. As the black-colored line pattern is printed to the PS sheet and 
the rays is lighted to the sheet, the localized thermal absorption causes the folding 
behavior. Such folding behavior of the PS sheet can be easily controlled by its just line 
pattern printing. Also, the PS sheet folding behavior using the non-contact activation 
energy such as light can be employed in the various industrial fields. In this study, the 
3-dimensional shape deformations from PS sheet folding behavior are manufactured, 
and this folding deformation process is analyzed by the cohesive interface line element 
method.  
 
1. INTRODUCTION 
 
 Recently, as it is known that the polystyrene (PS) sheet with black-colored line pattern 
is folded by the light, the PS sheet is thought as a self-folding material (Liu, et. al., 
2012). The folding behavior of the PS sheet is easily materialized by printing the black-
colored line pattern, so the PS sheet can be extensively utilized. Especially, the PS 
sheet folding behavior can be used as the non-contact control technique, because the 
folding deformation of the PS sheet is activated by the light. 
The folding behavior of the PS sheet is based on its thermal contraction reaction. The 
contraction phenomenon of the PS sheet occurs when it approaches the glass 

transition temperature(about 102 ℃). The contraction ratio is about 50~60%, but, this 
is limited on the contraction in-plane direction. However, by printing simple line pattern 
to the PS sheet, the selectional contraction control is possible. Such localized 
contraction control is a key of the PS sheet folding behavior. When the PS sheet gets 
light, the light penetrates the transparent area of the sheet, and the light is almost 
absorbed in the black-colored area. Thus, the depth-dependent thermal absorption in 
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In Fig. 2, the PS sheet is folded by light, and the deformed shape of the PS sheet is 
observed by the 3D scanning. From the PS sheet folding experiment, the folding 
properties about the line pattern is identified, and this is utilized in the self-folding 
origami structure design. We expect that the folding technique of PS sheet activated by 
light can be applied in various self-folding systems.  
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