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This study investigates the quantitative influence of fiber orientation variables on
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proposes predictive models for tensile strength under various orientation
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conditions. Tensile tests were conducted in the 0° and 90° directions, and the

effects of the fiber orientation function (J) and fiber orientation angle (¢) were
Keywords: analyzed. The results demonstrate that composite tensile performance is governed
T.hm plate milling ) more strongly by J and 6 than by fiber volume fraction. Linear and nonlinear
len.lre 'error Compensa_tlon models were respectively developed for the 0° and 90° directions based on the
Cutting-induced deflection measured data and showed excellent agreement with the experimental results. The
Eddy current sensor equations provide an effective tool to predict the tensile strength of GFRP
Depth accuracy composites under diverse orientation states as they require only J and fiber volume
Compensation machining fraction as input parameters. These findings provide practical guidelines for

structural optimization, material selection, and performance evaluation of GFRP

composite plate systems.
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Fig. 1 Distribution of relative fiber length as a function of fiber
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Fig.2 Schematic diagram of the test specimen with dimensions
and fiber orientation. J=1, 6 =0°)
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Fiber ply

~—{ Polypropylene ply

Fig. 4 Schematic of the fiber ply and PP ply lay up
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Fig. 5 Relationship between fiber orientation efficiency (1;) and
fiber orientation function (J) for different fiber contents
(10-40 wt%)
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Fig. 6 Relationship between orientation efficiency (n.) and
orientation angle (0) for fiber contents (10—40 wt%)
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Fig. 7 Relationship between tensile strength, fiber orientation
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Fig. 9 Comparison of experimental tensile strength at 0° with
values predicted by the linear regression model (Eq. (4))
for different fiber contents (R =0.9933).
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Fig. 10 Comparison of experimental tensile strength at 90° with
values predicted by the nonlinear regression model (Eq.
(5) for different fiber contents(R> = 0.9608)
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