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Impact Characteristics of Glass Fiber Reinforced Composite
Curved Beams w.r.t. Pre-load
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The low velocity impact characteristics of composite laminate curved beams are investigated to increase

damage tolerance and reduce the deflection. Drop weight impact tests of the composite curved beam were performed
with respect to pre-load, then the damage after impact was measured by macrography. Also, finite element analyses
were performed using ABAQUS to investigate the stress state of composite curved beam with respect to pre-load and
impact. From the investigation, it was found that pre-load of the composite curved beams had much influence on impact
damage of the curved beam, which showed good agreement with the experiment results.
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Table 1 Material property of UGN-150 (SK 7| 71| Z)

Ex Ey ny v p Xy
(GPa) | (GPa) | (GPa) ¥ (kg/m?)
433 14.7 4.4 0.3 1980

X X° Y Y® S
(MPa) | ‘(MPa) | (MPa) | (MPa) (MPa)
1050 700 65 120 65

150
120

5

2 90

Fé Pressure : 0.6 MPa

é 60 |

o

30

0 1 2 3 4 5
Curing time (hour)

Fig. 1 Curing cycle of UGN-150
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Fig. 2 Experimental jig for pre-load
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Fig. 3 Measuring of stress w.r.t. pre-load

Fig. 4 Free body diagram of curved beam
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Fig. 5 stress of curved beam w.r.t. pre-load
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Table 2 Load, stress at points A and E w.r.t. displacement

H 9] 10 mm 20 mm 25 mm 30 mm
ey 37N 63N 74N 85N
<2 A |106.3MPa |204.5MPa |253.4MPa [299.8MPa
<2 E |111.4MPa |212.0MPa |261.2MPa |307.4MPa
2.3 Impact 23 &A]
— LM shaft
Photo detection|bar
— i msieira—Mass
(| Force transducer
Photoelectric s r i
4~ Shock absorber

Fig. 6 Schematic diagram of impact tester
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Fig. 7 Signal from the photoelectric sensor and the force
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Fig. 8 Impact force-time history of curved beam
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Fig. 9 Impact displacement-time history of curved beam
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Fig. 11 Finite element analysis process : (a) Before
impact, (b) After impact
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Fig. 12 Comparison of impact stress between the with

and without pre-load : (a) 6 = 10 mm, (b) 6 =20 mm, (c)
0 =30 mm
Table 3 FE analysis result w.r.t. pre-load
Impact stress (MPa)
A E
Without pre-load | -765.9 735.3
0=10 mm
With pre-load -590.0 540.0
Without pre-load -806.1 768.1
0=20 mm
With pre-load -529.6 483.8
Without pre-load -822.8 785.9
0=30 mm
With pre-load -445.1 443.6
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