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Effect of nanostructured Al.O3-TiO2 Coating on performance of Kevlar Fabric

Roohollah Rahmanifard”, Davood Alipour

Department of Nanothechnology Engineering, Iran University of Science and Technology, Tehran, Iran
*P.0OB 1684613114, Tehran, Iran, rahmanifard@iust.ac.ir

ARTICLE INFORMATION ABSTRACT

Since woven fabrics have unige characteristrics such as light weight, flexibility, high strength, etc. and
they are also capable to be improved for mechanical properties by nano thechnology, it is expectal to
gain more efficient composite using intrinsic properties of the ceramic nanoparticles and proper coating
method. The uniqge properties of the nanoparticles such as high elastic modulus, high strength to weight
ratio etc. as well as participating in defeat mechanisms agains external loadings, can be of the factors
reinforcing the textiles. Al,05-13%TiO, coatings were deposited on Kevlar Fabric substrates from
nanostructured powders using atmospheric plasma spraying (APS). A complete characterization of the
feedstock confirmed its nanostructured nature. Coating microstructures and phase compositions were
characterized using SEM, and XRD techniques. The microstructure comprised two clearly differentiated
regions. One region, completely fused, consisted mainly of nanometer-sized grains of a-Al,O; with
dissolved Ti**. The other region, partly fused, retained the microstructure of the starting powder and was
principally made up of nanometer -sized grains of y-Al,O3, as confirmed by FESEM. Coatings were in
average slightly lower than the values for nanostructured coating. The results of tensile testing on kevlar
fabrics before and after coating showed that APS could improve tensile strength up to 60%. High
velocity impact test (Vs) performed on coated fabrics well indicated that their ballistic limit
experienced a significant increase. In addition, the results of Vs, showed revealed that APS can decrease
final weight of new composite panel compared to plain polyetylen panel with identical protection level.
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Fig. 3 Shematic image of the gas gun equipment.
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Fig. 6 FESEM image of coating fabric using: a- back scatter electron,
b- secondary electron
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Fig. 7 EDS map image showing element distribution of: a- Al, b- Ti, c-
O on the coating surface.

ool o ainesl] —all polie SaiST,, 5 EDS s g 7 S5
Sy gl )0 5S]

S5 ol 4 a5 ALOS/TIO2 [lslugl iy diges peai 8 JSi

01 o)lests 18 0931397 ORIV 3 Sulle Swiiie

PUTRTEE
—— et e

-

003
4003
-
5 %03
(=]
L] A
2005
1003 °
L) (]
T
o T T
L 0
Energy (Kev)
(d)

Fig. 5 FESEM image of the coating surface at a magnification of a-
250X, b- 1.22KX, c- 10KX and d- EDS analysis related to the coating
surface
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Alumina-titana coating, b- Cu bond layer and c- Kevlar substrate
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Fig. 11 Schematic image showing how a combination of Kevlar and PE
layers is arranged in a panel
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