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Abgract  To meet potentiad needs for bulletproof gopard ,the means of inproving bulletproof propertiesof G K
wove-fabric reirforced conpodte laminated plate to dford better protection to its users are sudied by air-gun inpact de-
vice and X rays. The gress and damage characterigics of conmpodte laminated plate reirforced with G K wove-fabrics are
discussed ,and the relationship of laminated plate gress and impact damage with change of face panels and cores ,as well
as the damage properties with layer ange are analyzed. BExperimenta results show that the comminged weave layers ,the
layer ande changing and no Kevlar back face dould to adopted in order to inprove the bulletprodf propertiesof composte
laminated plate.
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Tab.1 Engineering congant of composite laminate

/| GPa / GPa "I MPa
/ MPa / MPa
p
Ex Em En Gs Gs Gy V2 /o cm 2 h/mm N Ss  Sx Sw Sr
3.1 833 3.1 463 4.63 698 0150 1.8 0.100 735 735 690 690 543 543 109 13.5
Kedar 39.1 420 39.1 3.001 3.01 1.21 0.0381 1.37 0.190 96 96 292 292 31.1 3.1 62.1 11.8
K G S 5.62MPa
E=207 GPa, Ms,
v =0.28, p =7.80 ¢/ cn?
2 ; :
— ( 3, : 504 s
3 : 50 21
2
Tab.2 Summary o test specimens
/ms? 13 /g
A [(C,90°) d (C,90) k1o 58.0 60.6 36
B [(C°,90°) W (O, 90) ¢l 1o 58.0 60.6 36
c [(0°,90°) 10d (O ,90°) 2d (O°,90°) K] s 57.7 59.9 36
D [(0°,90°) s/ (O° 90°) sc] s 58.1 60.7 36
{[(@,90) d (£45) (] (O 90F) W/
[0 90) d (£45) o] (P, 90) ¢ s . oL %
F [(C°,90°) d (£45) k] 57.7 60.0 36
3.2
4
(a) ARV (b) BEIK (c) CHI
% ; i : ,I
3 _ (d) DEYR (e) BRI (f) P
Hg.3 Inpact load vs time for five laminated plaes
—Kevlar —-b ; —C 4
— —S Fg.4 Inpact damage of different laminated plates
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Fig.5 Sress (a utimate dress points) vsthicknessfor A and B plates
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3 A B , G K ,
Tab.3 Maximum dress o designated layersin A & B plates
Op O O O3 Oz B Kevlar
/MPa __ /MPa _ /MPa _ /MPa _ /MPa
1 653 988 62.4 10.4 10.2 '
A , 20 S—
2 584 545 1.1 17.2 15.7
9 7.6 166 10.1 140 137 ( ’ ’ s )
20 -158 -1253 12.3 17.2 17.6 192 690. 30 MPa)
1 614 931 61.5 16.9 16.6 B 4(b)
B 820 510 1 17.5 17.8 S—
9 g7.8 135 8.50 136 134 Keviar
20 -1583 -1510 12.8 9.9 10.1 , ,
A , S— , , B
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Fig.6 Sress (a utimate gress points) vs thicknessfor C and D plates
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Tab.4 Maximum gdress o designated layersin C & D plates
O O O O3 Oy
[ MPa [ MPa [ MPa [ MPa [/ MPa
1 625 952 61.5 11.4 11.2
¢ 10 329 216 21.3 147 144
12 116 71.7 1.51 164 160
16 -542 - 442 21.3 147 144
1 301 988 12.5 16.0 15.6
D 5 181 457 5.77 106 104
6 356 153 22.4 116 114
10  39.5 17.0 2.48 130 106
6 - 75 - 587 5.77 106 104
4 ,C 116 S—
011 02 )
;12 O3
=164 MPa) , Kevar/
31.1 MPa,
10
16 011 O 12 ,
147 MPa, G K
5.62 MPa,
c [ 4(],
G K
6 (b) :
, 4 D 10 013=130 MPa,
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