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Experimental Investigation of Low Velocity Impact Characteristics of
Composites Laminate Used in the Light Rail Transit
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ABSTRACT

It is well known that composite laminates are easily damaged by low velocity impact. Low
velocity impact damage characteristics and residual compressive strength of composite
laminates used in light rail transit are investigated. The damage of composite laminates
subjected to impact loading are occurred matrix cracking, delamination, and fiber breakage.
The damage of matrix cracking and delamination are reduced suddenly the compressive
strength after impact. The objectives of this study is to evaluate impact characteristics and
the relationship between impact force and inside damage of composite laminates by low
velocity impact loading. UT C-scan is used to determine impact damage areas by impact
loading.
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Table 1 Glass fabric specification

Item Unit Mat 450 Glass fabric 823 | Glass fabric 650
Specific density g/m” 450 294 529
. |Horizontal fiber| count/inch - 56 10
Density - - -
Vertical fiber | count/inch - 53 8
Thickness mm - 0.23 05
Ply mm - 20 10
Table 2 Mechanical properties of composite laminates
Material property Mat/U.P Glass650/phenol Glass823/phenol
En,Exn(GPa) 813 19.74 19.06
C11,C22(GPa) 9.13 1854 21.62
G12(GPa) 3.26 369 4.44
Poisson’s ratio 0.298 0.138 0.139
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Fig. 1 Typical impact load history Fig. 2 Impact force vs. time traces
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Fig. 3 Impcat force vs. deflection Fig. 4 Maximum force vs. impact energy
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Fig. 7 Maximum farces vs. damage areas Fig. 8 Damage areas for the variation of impact energy
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Fig. 9 Impact energy vs. residual compressive strength
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