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Impact Damage on One Kind of Aero-engine Compressor Blade from Steel Sphere
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(1. Science College, Air Force Engineering University, Xi'an, 710051, China;
2. Xi'an Aero-engine Limited Corporation, Xi'an 710021, China )

Abstract: To determine the parameters needed for calculation, the impact on the titanium plate edge from
steel sphere is numerically simulated based on the data from test. Then, a kind of aero-engine compressor
blade is taken for example,the impact damage on the blade from steel sphere is studied. During the study,
the elastic plastic with kinematical hardening model is adopted and the ANSYS/LS-DYNA is used to simu-
late the maximum state of the blade in take-off and landing. In order to quantitatively describe the damage
law, the relative kinetic energy is introduced. The effect on the impact damage from mass and relative
speed is able to be reflected by the relatively kinetic energy. Besides, for the given blade, the relationships
between the relatively kinetic energy and the damage depth/width are exponential and the critical damage
energy of the blade is 6.6 J.
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Tab.1 The material property of titanium and steel
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Fig. 1 The impact on the titanium plate
edge from steel sphere
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Tab.2 The comparison between test and simulation

S8 5 LA w2/ %
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Fig. 2 The impact damage of flat blade
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Fig. 3 The geometry model, size and location of blade
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Fig. 4 The calculation model of impact on the blade from steel sphere
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Tab.3 The relationship between the relatively kinetic

energy and the damage depth/width
V./(mes HV/(mes ™) V,/(mes™) EJ/] D/mm W/mm

181. 85 398. 86 438. 36 26.3 5.0 4.1
163. 67 358.97 394. 52 213 4.5 4.1
145. 48 319.09 350. 69 16. 8 3.8 4.1
127. 30 279. 20 306. 85 12.9 3.8 4.1
109. 11 239. 32 263. 02 9.5 1.4 3.3
90.93 199. 43 219.18 6.6 0.0 0.0
72.74 159. 54 175. 34 4.2 0.0 0.0
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The damage of impact on the

blade from steel sphere
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