Development of recyclable composite materials for ultra-lightweight mass
production vehicles
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Table 1

Table 1 The properties of various materials

Specific Specific

strength stiffness

Pa mig | kPa m’g
Rolled steel sheet for structure 50.8 64.8 26.7
Cold-rolled high strength steel sheet 432 68.6 26.7
Hot-rolled high strength steel sheet 68.6 99.1 26.7
Hot-rolled ultra high strength steel sheet 99.1 186.8 26.7
Aluminum alloy 107.7 255
Magnesium alloy 154 24.7
Titanium alloy 216 25.0
GFRP Unidirectional material Vf=30% 686.3 15.1
CFRP Unidirectional material Vf=30% 1013 64.5
CFRP Quasi-isotropic material Vf=30% 589.7 39.2
CFRP Quasi-isotropic material Vf=60% 804.6 53.4

Note: All FRP’s property is theoretical value and matrix is epoxy (MY720).
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Table 2 Type of specimens
Non- Single-Side | Double-Side
Reinforcemen|Reinforcemen|Reinforcemen]

recycledCFRP/PP
CFRPP

Fig.3 Schematic of the specimen with both sides reinforced
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Table 3 Material properties in this study

. Tensile Elastic .
o n5|t3y Strength | Modulus Eehcatoy
@cm) | “mpa) | (GPa) ®)
Carbon Fiber [T700SC-24K 18 4900 230 2.1%

PP J300GP 0.9 40 2 30

TYPE MFR

Table 4 Composition ratio of materials

CF residual EP resin taotal PP umex

Material Vol( )| Wi(g) [Vol( )| Wi(q) [Vol( )| Wi(q) |Vol( )| Wi(a) [Vol( )| Wi(q)
recycledCFRP/PP 14.4] 2592 16) 19232002880 2514|2794 | 6.86 0.86
CFRPP 14.4] 2592 - -1 3360|3024 ] 26.10 [ 2933 | 7.50 091
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Fig.4 Load-Displacement curve (CFRP/PP)
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Fig.5 Load-Displacement curve (CFRPP)
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