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Abstract. In the present work, a bi-layered Liquid Silicone Rubber (LSR) based composite with optimized
filler concentrations has been fabricated for enhanced mechanical strength & gamma-shielding
performance. Multiple formulations were prepared, and the best-performing bi-layered configuration
consisted of a first layer containing 75 phr Sb and 75 phr WO,, and a second layer containing 150 phr Sb and
75 phr WO, has been optimized with an overall composite density of 2.318 + 0.069 g/cm3
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Figure 1. Flexible

Sample Figure 2 (a). Stepwise tensile failure due to poor interfacial adhesion.

(b). Enhanced tensile integrity achieved through interface modification.

Initially, the bi-layered samples were prepared without interfacial treatment which showed poor layer
adhesion, leading to delamination and stepwise failure during tensile testing (ASTM D412), as shown in Fig
2(a). To overcome this issue, surface-engineering method was introduced, the first layer was cured for 24
hours and then mechanically roughened using sandpaper before pouring the second layer. This novel
approach led to strong interlayer bonding, producing a single, continuous fracture curve during UTM testing
(Fig 2(b)). The improved bilayer sample exhibited significantly enhanced mechanical properties. The
tensile strength increased from 0.811 + 0.03 MPa (untreated interface) to 1.591 + 0.05 MPa (treated
interface), while the elongation at break improved from 181% % 4% to 244% + 5%. The ultimate modulus
also increased from 0.448 + 0.02 MPa to 0.652 + 0.03 MPa, confirming enhanced stiffness and load-bearing
capacity. Shore A hardness test revealed the hardness value of 13.66 + 0.244, indicating good flexibility
suitable for wearable shielding materials. Gamma attenuation measurements of the optimized composite
revealed a mass attenuation coefficient (MAC) of 2.884 + 0.105 cm¥g at 80 keV, exceeding that of
traditional lead (2.312 cm?g). These results demonstrate that graded-filler LSR bilayer composites,
combined with interfacial surface engineering offer a promising pathway toward next-generation
lightweight gamma-shielding materials with improved mechanical and attenuation properties.
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