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ABSTRACT

KEYWORDS

To make a model of a Impact/Blast resistant composite material and perform the
analysis, material properties of the composite material are required. In order to obtain
such a property value, it is necessary to input the result obtained by performing a lot
of material tests by the calculation formula of the situation, and there is a lot of difficulty
in the case of a special purpose material which is not a general material. In this study,
modeling and structural analysis of composite fiber panels for protection and explosion
- proofing were performed in ACP(ANSYS Composite PrePost) and AUTODYN by

applying the application properties of composites provided in Ansys Workbench
environment.
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T E RAE EQuEe FUHA ol ARV AR TE d(phase)s FrAISHEA EFH ELAEM THEEE
A+73F E3A S(Fiber Reinforced Composite), Y443} 53] S (Particulate Composite) & 7% o] glom FAE A=
of g Toz el 11 S ErE S A5 v ool thEA Uehdth EE dubdog A8 S
ARE 7IE0R e v ol8s s PR At Brtshe A2 AFsHA BTH(RM. Jones, 1975). £ ATolA
ANSYS Workbench #7314 E3Hdfr A5 Fx34E Fdste] e « WF B8 S3dojde] th =dd 5l g&
ke s3I

AUTODYNeI| A4 &] &4374 9]+ EOS(Equation OF STATE), Strength Model, Failure Model E]9] &1 E]E02 & o] 5|0
27 203 AAxAOE FAE A8, EOSl Y& == Orthotropic Fig. 13 o] 7t wakd g@AAls, AdA s,
FopEnZE AHH, o]H T #Ee Are 4 WFE AFANFH} AP 52 T8 EF € 5 0o, EdAY 7E
EAAES skl A3t frAFE KEVLAR-EPOXY | 3t mddol 286131 ™, obefl Table. 4.9l LaminateE 73 8h=
Material 1, 21 3t =4 FRE YERHAH.
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Fig. 1. Composite Panel
Table 1. Input value for each component
Property Description
El1 Through thickness Young’s Modulus
E22 In-plane Young's Modulus (Calculated from 0° tension tests)
E33 In-plane Young’s Modulus (Calculated from 90° tension tests)
V23 In-plane Poisson’s ratio (Calculated from 0° tension tests)
V31 Out-plan Poisson’s ratio (Calculated from 90° tension tests)
V12 Out-plan Poisson’s ratio
G23 In-plane shear modulus (45° tensile tests)
G12 Out-plane shear modulus (short beam shear tests)
G31 Out-plane shear modulus
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Table 2. Composite physical properties

EOS Strength Model Fallure Model

Orthotropic Orthotropic Yield Orthotropic Softening

- - Material Stress/Strain

- - Tasi/Hoffman/Hill (Only 3D)

Table 3. Composite Panel Basic Properties Test

TEST Type Test Methods unit Result
Tensile strength ASTM D 3039 GPa 21
Impact/blast resistant Panel
Tensile modulus ASTM D 7269 MPa 1063
Tensile strength ASTM D 3039 GPa 11
Reinforcement panel A
Tensile modulus ASTM D 7269 MPa 863
Tensile strength ASTM D 3039 GPa 0.98
Reinforcement panel B
Tensile modulus ASTM D 7269 MPa 843

2. WS -WE HAYY SYY M=ol 7X Y

ACP (ANSYS Composite PrePost)S AH8-31] Shell 84:9] A7 Fxa4& 435t Hth. =22 1,000x1,000x10mm 7]
o] AAAY A2 oA o] B ETt 2] thE TS A RR A FE o] Utk Table. 40 iAol AHEH A5 =4S
UeRfglom, o714 1, 2= Fig19] materiall, 25 £]7] 3t} Strength Model®ll )%=+ Orthotropic Yield= 53A1<] 43t &
F(Hardening effect) & IHT W AHEEE o8 ASAFS T3l 42 FEALEE AL d&st 4& + ok

Table 4. Material Properties

Material Propety 1 2
Elastic Modulus in direction(E1) 130 GPa 200 GPa
Elastic Modulus in transverse direction(E2, E3) 10 GPa 10 GPa
Sheat modulus in 1-2 and 1-3 planes (G12, G23) 4.85 GPa 520 GPa
Sheat modulus in 2-3 planes(G23) 3.62 GPa 3.62 GPa
Poisson’s ratios (V12, V13) 0.31 0.3
Poisson’s ratios (V12, V23) 0.52 0.52

FaEe] S B7h] A% 33 ol 2SL Tl EATH, B ATNAE Tsai-Wu 397128 AHgote] 72
4 FASAT TsaiWu 319 7122 Q4 2 G359 F5sk T oy B3 Az PR Ae5E B 55
NS AY IBOE, AFEE 33 A7k 1] £F W] }AE o) Z5H0,(Tasi, et al. 1971) VAL Gt AgeoI 0L
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Fig. 2 Total Deformation result Fig. 3 Normal Stress result

3. AUTODYNS| Sgfxj =g

AUTODYNO A 8] B3t wdllge =27 2D9} 3D Felz2 72 & Jlon, 774 Bdo ATdS st Rdds
F3sfjoF stk A WA E 2D 228 WHL Planar symmetryﬂ- Axial symmetry 2 5™, Planar symmetry 293 A
EAES XYHH ] X552 Young's Modulus 1183, Y52 Young's Modulus 2243, XY3H el 2 WaF2 Young's
Modulus 33 E4J¢] 4-8HTHS. Hiermaier et al. 1999). St 2] 7-%- Hoop ¥l Young's Modulus 33¢] A-&%t} A&
o] AFAEE WAs7] ¢4+ Fig. 4914 Rotation angle about 116 2= #h& 4E3H, Fig. 4+ XF< 7|F22 15
o] pE —1—\:—7]' “173% Uepdth T WAZ 3D REy W XYZETA FYE 4 9on, X5 Young's
Modulus 11%-3, Young's Modulus 223, Z%-2 Young's Modulus 33 £4°¢] 2-&Ht} ojufj, A5 HF4EF
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Fig. 4 Set Material Orientation for 2D Modeling  Fig. 5 Set Material Orientation for 3D Modeling
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Fig. 6 Typical In-Plane Stress-Strain Behavior of Kevlar-Epoxy
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Fig. 7 2D Modeling of Bullets and Fig. 8 Conditions Bullet penetration
Initial Velocity analysis modeling
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Fig. 9 Bullet penetration analysis Fig. 10 One-way stress results of
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