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Tab.1 The first impact velocity calculated by simulation

e R/ mm A/ O fi v/ (m/s)
250X 250X 8.5 0 140. 4
250X 250X 10. 4 0 158.8
250250 X 15. 6 0 218.8
250X 250X 10. 4 30 159.4
250X 250X 10. 4 60 153.8
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Fig. 2 Complex plate impact test schematic
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Tab. 2 The results of impact-resistant test of different thickness plates

ik
b20 3

AR/ mm %' B/ (m/s) EE PR/ (m/s)
1-1 140. 4 ik 21.7
1-2 129.0 M —40.0
250X 250X 8. 5
1-3 133.3 B 0
1-4 131.1 [u] 5t —25.0
2-1 156. 8 Fi 9.0
250X 250X 10. 4 2-2 152.2 M —31.2
2-3 155.3 B 0
3-1 218.8 ik 83.3
250X 250X 15. 6 3-2 212.1 FiE 66.1
3-3 209. 3 FE R 0
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Tab.3 The measurement results of the flat-panel impact test at different impact angles

it A % A/ (m/s) Zhi 5t P AR/ (m/s)

2-1 156. 8 g3 9.0

0° 2-2 152.2 [m] 5 —31.2
2-3 155.3 i 0
4-1 158.4 5k 28.6

30° 4-2 145.5 [m] —41.7
4-3 157.9 i 0
5-1 153. 8 FiB 40.0

60° 5-2 141.6 EE: —11.5
5-3 146. 8 {7353 0
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Fig. 11 The maximum strain response change Fig. 12 The displacement response change
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Effect of different thickness and impact angel on the
impact resistance of composite flat panels

MU Qingin, YAN Qun, HANG Chao, XU Jian

(Aircraft Strength Research Institute of China. Xi'an 710065, Shaanxi, China)

Abstract: In order to assess the anti-inclusion process of the blade out debris impacting casing, the
titanium alloy square was used as the bullet to impact composite flat plate for equivalent simulation.
By obtaining the critical speed of the impact resistance, the impact resistance limit of the composite
receiver under different working conditions was obtained when the bullet impacts the flat plate of
different thicknesses at different impact angles. Based on the physical parameters obtained by the test,
the laws of changes of key physical quantities such as impact critical speed, strain response and
displacement response with the thickness of the plate and the impact angle were further analyzed. It is
found that the impact resistance of composite flats is more sensitive to thickness. but shows a
nonlinear trend. The compressive stress on the surface of composite material inhibits the expansion of
surface cracks. The greater the thickness there is in composite flats, the more obvious there is for this
effect. The impact resistance and crack propagation speed of the woven composite structure are closely
related to the weaving angle of its internal warp and weft yarn, which is non-monotonous. The test
method and obtained test data for the equivalent assessment of the containment resistance of the casing
structure proposed in this paper can provide support for the successful completion of the real casing
containment test and reduce the risk of airworthiness test certification.

Keywords: woven composites casing; critical velocity of impact resistance; plate thicknesses; bullet

impact angles; containment



