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Effect of Fiber Orientation on the Mechanical Properties of Long Fiber
Reinforced Composites

Mongyoung Huh*, Haksung Lee**'

ABSTRACT: Long-fiber-reinforced composites have the advantages of cost-competitiveness and high degree of freedom
of molding compared to continuous-fiber-reinforced composites. On the other hand, it is difficult to ensure uniform
characteristics due to the randomly distributed fiber orientation incurred from the process of manufacturing
intermediate materials. In this study, the effect of the directionality of LFPS (Long Fiber Prepreg Sheet) materials on
the mechanical properties was analyzed. The eddy current measurement method was used to analyze fiber
orientations, and tensile and compression tests on LFPS materials were performed according to ASTM standards. In
addition, the test results and theoretical values of LFPS materials were verified using the ROM (rule-of-mixtures)
theory. These results confirmed the effect of fiber orientation on mechanical properties of discontinuous-fiber-
reinforced composites.
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Table 1. Material properties

Material properties Fiber Epoxy resin
Tensile modulus (GPa) 233 3.1
Density (kg/m?) 1,800 1,200
Poisson’s ratio 0.2 0.36

Hot-pressing

Mold‘v
] —J
el LFPS [

Temp - 150C

Stacking
B7 %

i S N a
Carbon Chopped Prepreg LFPS 0° 3 plies

Fig. 1. Molding for LFPS test specimens
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Fig. 2. Krenchel's factors (n,,) for reinforcement direction[9]
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Fig. 3. Specification of tensile and compressive test specimen
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Fig. 4. Orientation tensor results for Eddy current method
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Table 2. Mechanical properties of LFPS obtain from test

Case Fiber orientation Tensile test Compressive test
ratio Stress (MPa) Modulus (GPa) Stress (MPa) Modulus (GPa)
41 0° 44% 158.07+23.2 29.11+£3.9 338.26+13.8 47.37£13.1
90° 56% 434.83£60.6 54.23£1.5 486.32+40.4 40.40+7.5
s 0° 51% 340.02+69.0 49.03+£7.9 318.63+£36.6 39.54+11.7
90° 49% 302.84+18.1 44.86+7.3 323.42+32.0 45.30+5.2
Table 3. Calculated results of unidirectional carbon fiber prepreg c}. oAk = Al A3t A8 vk EAof uhel A Zre]
Properties ROM 2ol & Rbstal QI 72 A wideo] W Wke
E, 131.85 27 kol =& W, o A R o) AHRkS vE
E, 6.05 Wt =74 02 ROM o|=o]& 9 Krenchel’s Factor 734
G, 224 HAASE EQiste] FA19]2 HAE LEPSY] o] & A
027 A8 E&sta A Aot vlmstlch. i A £249)
2 HAE o] thEt HAAS 0382

Table 4. Comparison of experimental and theoretical values for

LFPS
ROM ROM Case 2
(K. factor:0.5) (K. factor:0.38) (Tensile test)
0° 49.03+7.9
65.93 50.10 ——
90° 44.86+7.3
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