2025 4% 3 M 'H‘z-““

—— 4P RHEK

STEREH O RIS IER R E §#
Lo B Rz AR

W ds 12 E B2 FRF 2
(LRZIVARY GHEMFHEIEFKR, KE 300387,
QDREIVWASY AH#GREAMBHBHE L REE, KE 300387)
HE.XP a2 %8 aREr A FAXMEIRT S RE T4 RO LN L4 R4
W Z BB MEMRB L, KT FTRE—FSAUDE M I L SMA, HFYshikst A a160°,22.5°.45.0°,
67.5°.90.0°.112.5°.135.0°.157.5° %8 F &), R AR B FERUHF hh & BT A2 TR LM THR
B AT R TR AKX AT S S UDS M B AR S AR A UD S M TR AR W) R IR R AT ) 9K o
MOERET,SQUDEME T WIRETHRA21%, A UEMREKR HRELRY ELT Rt EL
R, 25 WA G TS aEMERERMIR PR A LRI Bk EEras 4 BB RIT,
RAFIR Y F IR E R
KB AL MR, UDEM @ NP, TR I SMA, BT, FURE
PESES.TS 186.1 MERFRRAD A XERS . 1000-4033(2025)03-0005-06

Application of Knitted Axial Fabric Theory to Ballistic Composites
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Abstract:In this paper, the in—plane tensile mechanics formulae of multi-axial warp—knitted fabrics are deduced
and perfected, and inspired by the theory of knitted axial fabrics and the structure of knitted axial warp—knitted
(MWK) fabrics, an 8-directional UD structural ballistic composite material is designed and prepared with eight
directions, including the fiber axis rotation angles of 0°, 22.5°, 45.0°, 67.5°, 90.0°, 112.5°, 135.0°, 157.5° in eight
directions, and is prepared by using ultra—high molecular weight polyethylene (UHMWPE) fibers. Theoretical calcu-
lations show that the structure can improve its modulus, design and carry out ballistic performance testing, test the
multidirectional UD structure bulletproof plate and the traditional UD structure bulletproof plate depth of the depression.
The results show that the multidirectional UD structure decreases the depth of backdent by about 21%, and the
area of backdent is larger and the shape is close to round, which confirms the theoretical calculation results. The
analysis is due to the fact that the multidirectional structure increases the number of response fibers in the process
of ballistic penetration, and the shock wave propagates in more directions and farther distances, which ultimately
achieves the effect of reducing the depth of backdent.
Key words:Knitted Axial Fabrics; Unidirectional Structure; In—face Stretch; Ballistic Composites; Deforma-
tion; Depth of Back Concavity
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