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Fig. 7 Damage pictures comparison of the rivet fastening pieces of LY-12 CZ aluminum
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Table 1 Material parameters

RS PPERL R /GPa B/ (kg/m®) AL EMRARR/MPa DI/ MPa  BEACS R RBUN AR

LY-12 CZ 72 2780 0.3 345 690 0.2 0.3

45 206 7850 0.3 1035 2435 0.2
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Study on damage of a reinforced aircraft skin
subjected to 12. 7 mm projectile impact

ZHAN Quanfweil ’ GUO WeingOl ) . LI Yu-long!, MA Jun-feng?
(1. School o f Aeronautics s Nothwestern Polytechnical University, Xi'an 710072, Shaanxis China;
2. Institute o f Chinese Aircraft Strength s Xi'an 710065, Shaanxi, China)

Abstract: To investigate the damage evolution of a reinforced aircraft skin impacted by a projectile
with diameter 12. 7 mm, LY-12 plate with thickness 3 mm and reinforced aircraft skin are shoot by
the projectile. An effective testing system of simulating battle damage is experimentally developed,
which consists of high pressed airgun, an assembled projectile body and bullet-shoe design, an instan-
taneous velocity measurement system with laser and lens, set-up frame for the specimens, and the
projectile trap box. First, LY-12 CZ plates with thickness 3 mm are fixed around, and shoot by the
projectile under the velocities from 60 m/s to 300 m/s. The results show that effective diameter of the
deformation region by projectile impact decreases with increasing the velocity of the bullet, it follows
a power law. The dynamic strain on the pate linearly decreases with increasing projectile velocity. The
residual velocity of the bullet linearly rises with the velocities. Then, reinforced aircraft skins are test-
ed by the same process as LY-12 CZ plates, the numerical simulations are performed. Comparison of
the test results and numerical simulation show that the developed simulation technique is effective to
simulate battle damage of the aircraft.

Key words: solid mechanics; damage; numerical simulation; reinforced aircraft skin; high pressed air

gun
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