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1. Abstract

Over a millennium, Hanji, was used in many
fields due to the convenience of supply and 
eco-friendliness. Also, Hanji consists of long fiber 
cellulose resulting in excellent tensile strength, 
toughness, and impact resistance. Shear 
thickening fluid-which a viscosity of a fluid 
dramatically increases as strain rate increases- 
was combined with Hanji to produce a light-weight 
and soft bullet-proof plate.  

To develop a light-weight and thin bullet proof 
materials, research on shear thickening fluid plate 
was initiated. Along with the light and thin 
properties, the fluid dissipates momentum of the 
bullet efficiently preventing penetration depth. 
However, due to its outrageous price, it is still in 
progress to commercial use. 

Compared to commercial bullet-proof plates, the 
plate behaves as a soft plate in routine activities 
and transforms to a rigid plate when a bullet 
impacts. The mechanical properties of Hanji, and 
Corn starch suspension was determined by 
experiments. Next, the weight ratio of Hanji and 
cornstarch suspension was optimized. Lastly, the 
thickness of the plate was found by simulation and 
tested down range. This study can have a huge 
effect on appropriate technology in combat zones 
with less resources.  
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