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Velocity Estimation for the Impact of Foreign Object against the Aero-engine Blade

ZHANG Zhongping, ZHANG Jing, CHAI Qiao, LI Chunwang, WU Xiaoliang
(Science College, Air Force Engineering University, Xi'an 710051, China)

Abstract: In order to overcome the defect that the impact velocity is assumed between blades and foreign
object in present method, and to deeply search the law for an aero-engine blade impacted by the foreign ob-
ject from the runway, the impact velocity of foreign object against the aero-engine blade is estimated in the
paper. Firstly, taking the tested results as a basis, velocity induced by the air vortex from the runway sur-
face to the inlet port is studied. Then, velocity equation from the inlet port to the blade is deduced by using
the momentum theorem. Taking a blade as a reference,expressions of both the impact velocity and the im-
pact direction relative to the blade are found. At last, a certain type of the airplane and its aero-engine are
taken as example, the change rule of the motion velocity in inlet channel is studied. The results show that
the foreign object motion velocity relates not only with the foreign object shape, dimension and material,
but also with the aero-engine working state, the height and the length of the inlet port. The impact direc-
tion is out of vertical to the blade surface.
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Tab.1 Sand and teel sphere velocity change with the radius
r /(10 % m) 0.5 1.0 1.5 2.0 2.5 3.0 3.9 1,0 1.5 5.0
W vo/(mesh) 794 56.1 15.8 39.7 35,9 32.4 30.0 28.1 26.5 25.1
v/(mes ) 175.0 159.7 146. 3 135.6 126.9 119.8 113.8 108.7 104.3 100.3
- vo/(mes™) 465 32.9 26.8 23.2 20.8 19.0 17.6 16.4 15.5 14.7
v/(mes ) 147.3 120.9 105.3 94,7 86.9 80.8 75.9 71.8 68.4 65.4
F2 BET(EE)EHEEHKENTL
Tab.2 Bolt(nut) velocity change with the radius
/(10 m) 2 4 6 8 10 12 14 16 18 20
vo/(mes ') 26.8 19.0 155 13.4 12.0 11.0 10.1 9.5 8.9 8.5
v/(me+s ') 105.3 80.8 68.4 60.5 54.9 50.6 47.2 44.5 42.2 40.2
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