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Evaluation of Laminate Property using Caulplate Application

Dong-Cheol Park*, Yun-Hae Kim**"

ABSTRACT: In this study, integrated co-bonded panels with the same configuration of hat stiffeners were fabricated
and measured for ply waviness phenomenon. Total specimens consisted of 2 types; 1) the general co-bonded panel
and 2) the co-bonded panel with caul plate made of carbon epoxy composite materials. The first general co-bonded
panel specimen exhibited that laminate thickness on the stiffener location area was much thicker than the non-
stiffener area and, there was ply waviness with 0.61 mm height and 3.29 mm length. In the second co-bonded panel
specimen, the reduced waviness with 0.22 mm height and 1.37 length resulted in more than 50% improvements,
which is due to the uniform pressure distribution of co-bonded interface by caul plate.
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Fig. 1. Classification of composite bonded joints
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Fig. 2. Co-bonded panel specimen without caul plate
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Fig. 5. Co-bonded Panel specimen with caul plate
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Table 1. Waviness measurement without caul plate

No. D (mm) L (mm)
1 0.76 5.08
2 0.25 3.81
3 0.76 1.78
4 0.25 1.27
5 0.38 1.78
6 0.51 2.54
7 0.76 2.54
8 0.51 3.30
9 0.76 2.29
10 0.51 3.56
11 0.76 3.56
12 0.76 2.79
13 0.51 432
14 0.76 4.57
15 0.76 4.57
16 0.76 4.83
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Edge of Stiffener Table 2. Waviness measurement with caul plate
'.'\\ D (= Waviness No. Caul Gap (mm) D (mm) L (mm)
v s 1 0.76 0.20 1.47
o ovedsurtace 2 1.02 0.20 0.61
3 1.68 0.28 1.85
—_— ] Original surface 4 0.51 0.13 0.64
Web Panel Surface L‘i::‘;;";“s > 216 033 226
6 0.00 0.00 0.00
Fig. 7. Ply waviness pattern without caul plate - 074 018 150
8 1.02 0.18 1.78
9 1.02 0.25 1.73
10 1.07 0.36 2.18
11 1.57 0.38 2.24
12 1.22 0.28 1.27
13 0.36 0.15 0.99
14 0.74 0.18 1.19
Fig. 8. Cross section of co-bonded panel without caul plate 15 218 0.41 2.29
16 2.39 0.33 2.31
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Fig. 10. Cross section of co-bonded panel with caul plate
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Fig. 11. Correlation between caul gap and waviness depth
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Fig. 12. Correlation between caul gap and waviness length
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