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Abstract . This paper describes a technique to measure the impact profile in polymer slabs
by embedding a single optical fiber sensor. It was found that the impact profile of polymer
plate can be measured by a single optical fiber sensor. It was confirmed by this technique
that the propagation of impact energy in low density polyethylene(LDPE) is more difficult
than in high density polyethylene(HDPE) and thus the impact absorbing capability (damping
capacity) of LDPE is better than HDPE. This technique is expected to be useful in the study
of impact properties in detail.
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Fig. 1. Diagram of an apparatus for the measure-
ment of impact profile.
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Table 1. Specification of Optical Fiber Sensor Used
in the Study

Loss Clad  Coating Numerical Eccentricity

T
ype dB/km A&(ym) (mm) aperture (%)

Multimode  0.96 1253 2489  0.224 0.83
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Fig. 2. Measured signals (a) and square integrated
pattern (b).
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Fig. 3. Square integrated value of detected signal
vs. impact energy. Distance of impact from sensor
: 4 cm, HDPE(QO), LDPE(A).
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Fig. 5. 3-Dimensional digram of measured impact
energy of HDPE (0.047 J).
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Fig. 4. Measured impact energy (calibrated) at
2em(O) and 4 cm (A) from sensor(HDPE).
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Fig. 6. Measured impact energy (calibrated) at
2cem(Q) and 4 em (A) from sensor (LDPE).
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Fig. 7. 3-Dimensional diagram of measured impact
energy of LDPE (0.047 J).
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Fig. 8. Comparative diagram of LDPE vs. HDPE at
4 ¢m away from sensor.
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