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Tab.1 Properties of the commercial unsaturated polyester preimpregnated E—glass—{iber tapes
commer cial number of  number of wires resin content rupture strength width
yarn code
designation strands (/25mm) (%) (N/mm?) (mm)
ETU 17UP-B 12 14 36 27+ 3 = 800 50
1 s 4mm
Fig.1 Micrographs of the lateral surfaces of specimens with different layout,
denoted as H, I, J and K- The nominal height of the specimens is 4mm
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Fig.2 High-speed photographs of the profile of an H —layout specimen (a) before the impact test and (b) at t= 3ms
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Fig.3 Delaminations in specimens with different layout
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Fig. 4 A typical signal obtained from the accelerometer sensor
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Fig- 5 Impact load vs. time curve of a K-layout specimen obtained from

the accelerometer signal using a multi—point filter
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T = 3F/4bh (2)
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Fig. 8 Micrograph of the lateral Fig. 7 SEM image of the microstructure

surface of a J-layout specimen
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Fig. 8 Delamination of the neutral plane observed after Fig. 9 Subsequent delamination observed
impact in a laminate with [90°/0°]. layout after impact in an F-layout specimen
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A Study on the Delamination of Glass/ Epoxy Laminates
under Low Velocity Impact

XU Bao-dong, YU Jidin
(CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science
and Technology of China, Hefei 230027, China)

Abstract: Orthogonal laminate beam specimens were prepared by using unsaturated polyester preimpreg—
nated glassiber tapes. Transverse impact tests were conducted on clamped lam inate beams with different
layout. An accelerometer was embedded in the hammer to obtain force history. Delamination was observed
by using a high-speed digital camera and a micro CCD camera. T he shear stress distributions in the beams
and the shear strengths at three different interfaces were discussed- Based on the critical shear stress prin—
ciple, an approximate analysis was presented to explain the locations of delamination and secondary delam i—
nation. The results show that the delamination threshold load depends on the layout of the laminate, and
the critical microscopic shear stress at the 0°90° interface is nearly the same. Therefore the microscopic
shear strength can be used to predict the delamination instability -

Key words: fiber—reinforced composite; impact of laminates; delamination threshold load; microscopic

shear strength



