Emerging Nano and Advanced Materials

Designing of hybrid soft body armour using unidirectional
and high-performance woven fabrics impregnated with shear
thickening fluid

Unsanhame Mawkhlieng, Abhijit Majumdar*

Abstract Results

This study aims to design soft body armour by evaluating the effect of ply
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g/m?), 10 different soft armour panels (~4.9 kg/m?) were prepared. The panels varied . .
In the layering sequence of UD fabric, 2D neat and STF treated fabrics and were }‘; 10 <
evaluated for ballistic performance in terms of back face signature (BFS). Z 2 30007 X
The BFS was found to be below 44 mm in all cases. Placing UD fabrics in the g . O 2000 - o
strike face is more effective in reducing the BFS. Fabrics having higher modulus with |—2sec . 4
low extension at the front and again at the back resulted in better performance. - |, Sl
Finally, panels layer having STF treated fabrics showed lower BFS, particularly YT T e 3 | 2 | o
When placed as the baCklng Shear Rate (1/s) Deformation (mm)
Flow behaviour of STF Impact energy absorption
o= L 44
. N =2 -
I ntrOd UCtI On Yarn pull-out ‘ ] o
, 40 S
 Approaches to reduce the weight of soft armour panels: STF impregnation and ; Neat UHMWPE T Neatzylon® 8- "
hybridization. | by i I "
« STF treatment increases friction and energy absorption through the inherent STF | Yarn rupture = §34_- 9
phenomenon. s B | I? R N ETIPN ,,)@E“’%E o
» Hybridization works by synergistically combining the complementary properties SIE reated UHMEE SRS i - }"’ } HET
- - - - 30
of different materials to improve performance and to reduce weight. Failure mode post dynamic impact !
- - 28 . T T I . . T T T .
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Soft armour panels with areal density 4.9 kg/m? giving BFS less than 44 mm are
achievable with hybridization and STF treatment.
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* o Achievable BFS= 30-32 mm.
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