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The Mechanical Properties Evaluation on Lay-up Orientation Effect of
CFRP Laminate Composite with the Hole Notch
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Abstract : The tensile tests for [0/90]s, [90/0]s, and [0/+45/90}s laminate composite were accomplished with acoustic
sensor and failure processes were recorded by a video camera in real time. Also SEM examinations for fracture and side
surface were carried out. The purpose of study is estimation of the failure mechanism and the mechanical properties
effected by lay-up orientation for CFRP laminate composite with the hole notch. From the results, mechanical properties
were obtained and they are similar between two kinds of cross-ply orientation in CFRP laminate composites, but not on
[0/+45/90}s. And according to increasing the load, accumulate AE count was increased, regardiess of lay-up orientation.
Futhermore, failure mechanism was described by a video monitoring and SEM.
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Fig. 1. Lay-up orentation of CFRP laminate composite((0/ -
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Fig. 2. Parameter of acoustic emission signal analysis
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Fig. 4. Schematic diagram of experimental apparatus
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Table 1. Variation of strength of tensile test resuits

lay-up | [0/90)s [90/0]s | [0/ £45/90)s

specimens (ke (g (kg)

1 1300 1346 1070

2 1320 1561 1041

3 1312 1505 1050

4 1358 1455 91

5 1389 1468 1033

6 1492 1385 9%67

7 1341 1527

8 1473 1387

9 1406

Max. Load Average(kgg| 13763 14543 10153

o W(MPa) 750 7922 5529
E(GPa) 53.1 56.0 433
) 146 138 1.26
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