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The Study of Energy Consumption of High Speed Bullet
Impacting Various Fabric Constructions
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National Defense University
“School of Defense Science, Chung-Cheng Institute of Technology, National Defense University

ABSTRACT

The anti-bullet behavior was studied by using clay-depth measurement. This measurement, following N1J
0101.04 testing method, revealed the relationship between bullet speed/angle and fabric texture/material. The
weaving “Twaron CT 709” and “Kevlar style 802 demonstrated advance bullet-proof property because of
their higher fiber density. The UD-structure fabric presented lower clay-depth accompanied with
bullet-slipping, under small angle shot test. However, for woven fabrics, short bullet-slipping occurred under
high angle shot test. Finally, the bullet rebounding was discovered at angle 45° and 60° for woven fabrics and
UD-structure respectively. The woven fabrics presented lower clay-depth since their bullet-rebounding angle
is relatively low.
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Dyneema SB 31 14 432.4 48 425.0 27 430.1 15 4322
Gold Flex 16 432.1 21 4312 29 429.6 19 431.6
Twaron CT 709 10 433.0 34 428.5 25 430.5 13 432.5
Kevlar Style 802 17 4319 38 427.6 25 430.5 17 431.9
Kevlar Style 713 191 3473 214 327.7 208 333.0 171 362.7
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Dyneema SB 31 14 18 18 18 8
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Twaron CT 709 10 12 16 12 5
Kevlar Style 802 17 20 22 17 6
Kevlar Style 713 191 129 129 120 99
Kevlar Style 735 289 236 248 228 116
PE Weave 315 305 304 229 116
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mp 8g 47 I & & HFF v in (mm)
£ 4 0° 15° 30° 45° 60°
Dyneema SB 31 48 31 20 15 13
Gold Flex 21 11 11 5 5
Twaron CT 709 34 19 31 7 3
Kevlar Style 802 38 17 27 9 3
Kevlar Style 713 214 154 156 124 87
Kevlar Style 735 257 287 281 245 124
PE Weave 350 314 320 262 143
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Dyneema SB 31 27 28 25 21 19
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Twaron CT 709 25 34 22 5 4
Kevlar Style 802 25 36 31 19 11
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Kevlar Style 735 259 271 290 260 141
PE Weave 358 319 310 237 166
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Dyneema SB 31 15 19 17 13 5
Gold Flex 19 20 18 10 8
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Kevlar Style 735 238 232 236 220 109
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