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Accuracy of Intersection Counting Method in Measurement of
Fiber Orientation Angle Distribution Using Image Processing

S.D. Lee*, J.S. Park**, D.G. Lee***, G.Y. Han*** and E.G. Kim****

ABSTRACT

The fiber oriented condition inside fiber reinforced composite material is a basic factor of mechanical
properties of composite materials. It is very important to meausure the fiber orientation angle for the
determination of molding conditions, mechanical characteristics, and the design of composite materials.

In the work, the fiber orientation distribution of simulation figure plotted by PC is measured using image
processing in order to examine the accuracy of intersection counting method. The fiber orientation function
measured by intersection counting method using image processing is compared with the calculated fiber
orientation function.

The results show that the measured value of fiber orientation function using intersection counting method
is lower than the calculated value, because the number of intersection between the scanning line and the
fiber with smaller fiber aspect ratio is counted less than with larger fiber aspect ratio.

Key Words :Image Processing(344#2]), Fiber Orientation Angle Distribution(df#38z £¥), Intersec-
tion Counting Method( 24 ¥4H]), Fiber Orientation Function(X#u&sts), Fiber Aspect
Ratio(d#%3)4]), Scanning Line(FAH1)
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Fig. 9 Comparison between calculated orientationfunction and measured on for fiber length10mm
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Table 1 Gradient between the calculated orientation function J and the measured orientation function J, (J,=I"J)

Total fiber length 1,000 mm Total fiber length 2,000 mm
Fiber | Aspect ratio | Area ratic | Gradient | Fiber { Aspect ratio | Area ratio Gradient
length Y/d (Fur) (r) length /d) (Fu) r
20 0.04 0.86 20 0.08 084
2mm 7 0.12 071 2mm 7 024 0.70
4 0.20 057 4 0.40 053
50 0.04 0.88 50 0.08 087
5mm 17 012 082 5mm 17 024 081
10 0.20 0.79 10 0.40 0.77
100 0.04 0.88 100 0.08 0.86
10mm 33 0.12 0.86 10 mm 33 0.24 083
20 020 084 20 0.40 082
250 0.04 091 250 0.08 0.90
25 mm 83 0.12 0.90 25 mm 83 0.24 0.89
50 0.20 0.89 50 0.40 0.88
500 0.04 094 500 0.08 093
50 mm 167 0.12 092 50 mm 167 0.24 092
100 0.20 0.91 100 0.40 091
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