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Fig. 1. Schematic diagram of measuring equipment
for fiber volume fraction
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Fig. 2. Optical micrograph of the cross—section of
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Table 1. Measurement of gamma-ray attenuation
coefficients

I I X
(1039 )| (103)9 &) | (mm)

u
(1/mm)

E-glass 598056 | 505 | 0.066
carbon | 835239 | 717981 505 | 0.030
epoxXy 744624 499 0.023
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Fig. 4. Fiber volume fraction of GFRP with
thickness
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Fiber Voulme Fraction Measurement of Fiber
Reinforced Plastics by Using Gamma-Ray

J. H. Jang,* K. S. Cho,* H. K. Chang,* J. H. Park* and J. O. Lee**
* NDE Group, Korea Institute of Machinery & Materials, Changwon 641-010
*x ANI Center, Korea Institute of Machinery & Materials, Changwon 641-010

Abstract In this research, nondestructive test using a radioisotope, HlAm gamma-ray, was
accomplished in order to evaluate the fiber volume fraction of the accumulated composite layers such as
glass fiber/epoxy and carbon fiber/epoxy. Attenuation coefficients of the fiber and resin were measured
respectively by Nal(Tl) detector. The fibers volume fraction was measured for various thickness of
composite layers between 2 and 20mm. Fiber volume fraction of the composite layers were also
measured for various amount of fibers. The experimental errors from nondestructive test using
gamma-ray were in the range of *£1~25% in comparison with those from observation by optical
microscopy. By selecting the optimum energy and activity of radioisotope, this method can provide a

new means for the evaluatibn of the fiber volume fraction.
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