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The Study of Nondestructive Test about
Impact Damage of Plate Composite Materials

Sung-Youb Na“, Jae-Hoon Kim™, Yong-Kyu Choi", Baek-Neong Ryu"

ABSTRACT

This study represents the Nondestructive Test about impact damage of composite materials
made by different lay-up patterns and degrees. For this study, they were examined by the drop
test on composite materials of two type lap-up patterns with fabric and unidirectional prepreg and
examined nondestructive test of those. Nondestructive methods were X-ray test with Znl
penetrant and Ultrasonic C-scan. The defect detectability of X-ray and Ultrasonic test was
compared according to defect species. And the amounts of damage on impacted zone wert
compared according to impact energy on two type test specimens. At results, Ultrasonic test was
more effective to detect delamination and Penetrant X-ray test was more effective to detect
matrix crack and fiber fracture. There were some differences in defect shapes and grades
according to lay-up patterns and degrees, and the trend appeared that matrix crack, delamination,

fiber fracture occured and increasing defects sizes according to increasing impact energy.
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Table 1. Lay-up Patterns of Impact Test

Composite Specimen

Speci Lay-up |Measured
Lay-up Pattern .
-men number | Thickness

A [(+45){(0/90)].

6 layers | 1.32mm

B | [(+45)(0)x90)(0)x( +45)] | 9 layers | 1.48mm
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(a) Front view

{b) Backward view

Fig 2. Photograph of Impact test specimen
(A specimen, 9.48]Joule)
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(b) Backward view

Fig 3. Photograph of Impact test specimen
(A specimen, 13.55Joule)
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(@) A specimen, 9.48Joule

(b) A specimen, 10.84Joule

Fig 4. X-ray Images of Impact test specimen

(A specimen)
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Fig 5. X-ray Images of Impact test specimen

(B specimen)
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(a) General X-ray Image

(@) Znl; Penerant X-ray Image

(b) Znl; Penetrant X-ray

Image

Fig 6. General X-ray and Znl, X-ray Images of

Impact test specimen. (B specimen, 10.84]Joule)
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(b) Ultrasonic C-scan Image

Fig 7. X-ray and Ultrasonic C-scan Images of

Impact test specimen. (B specimen, 6.77Joule)
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(c) Matrix Crack

Ultrasonic A-scan signal depend on

defect species
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