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Experimental study on bird damage of vortex vane in
the particle separator

GUAN Yupu, ZHANG Zar kun, ZHAO-Zherr hua,
CHEN Wei, GAO De ping

( College of-Energy and Power Engineering,
Nanjing University of Aeronautics and-A stronautics, N arjing 210016, China)

Abstract: T he rule of damage on-the vortex-vane in the particle separator caused by bird
impact was studied with a\view ‘to improve theresistance design of particle separator to for-
eign object damage. By the\method of€xperiment on impact damage, the process in which
the vortex vane in\the particle-séparator is impacted by a model bird was researched. By u-
sing the system of measurement and test on transient response, the strairrtime history of the
vortex vane impacted by model bird was gained. Profile of the vortex vane before and after
the impact inflicted by the model bird was obtained with a three coordinate device. T hrough
comparison and calculation the deformation of the vortex vane after the model bird impact
was gained. It is found that plastic strain in the vortex vane emerges and the deformation of
the vortex vane is very large when the model bird impacts the vortex vane at the velocity

Ma= 0.2.

Key words: aerospace propulsion system; vortex vane; strain; impact experiment;

impact dynamics; particle separator
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Table 1 Modd bird parameters in the experiment
1 2 3
/ mm 64 50 53
/ mm 36 40 40
/g 68 67 70
S 4. 51 2. 1.34
) 2 3 7 /(m/s) 84.5 72.73 71.3
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Fig.1 Experimental system for FOD of the vortex vane
2
2 , 1 %o
3



2096 22
4
3_
z 2
B o1r
i
:l_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 1 2 3 4 5 6 7 8 9 1011121314 15 16 17 18
Hsf 8] /ms
(a) 1 SELFHRAZETHAY 0%
3
~ 2—
- ﬂ
-1
T3 3 45 6 7 8 910 1T 1205 141516 1718
I8 []/ms
(b) 2 S BB THAYIC R
1
0]
— _l—
-3
_4F
5+
-6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1
0 1 2 3 4 5 6 7 8 9 10(11 12 _13—H4—43 16\ 17 18
i 6] /ms
() 356 BH R 28 H-AHE S
3 1
Fig.3 Voliage time history 6f-measured points in test state 1
2
Table 2 Corresponding maximum strain in voltage time history
v / ms 'V /ms IV ! Yoo ! Yoo
1 0.314 87 7.3272 3.2618 — — 10. 36 —
2 0.192 43 7.258 4 1.5921 — — 8.27 —
3 0.197 63 — — 7.671 2 - 5.6023 — 28. 65
2 1 2 2
73272 ms ; ;
R 2V 10. 02 mm.
, ,2 119
3 ;
2
2,1 3,
2 2 1 2 3 2 4 1
2 Fig. 4 Comparison of sample profile before and
4

after impact in test state 1
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Fig.6 Voltage time history of measured points in test state 2
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Fig.7 Comparison of sample profile before and after

impact in test state 2
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Fig.9 Voltage time history of measured points in test state 3
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Table 3 Cormresponding maximum strain in voltage time history
v / ms IV /ms Y 1 %o ! Yoo
1 0.23518 8. 415 3.6537 — — 15.536 —
2 0.261 87 — — 8.347 -3.1511 — 12. 033
3 0.32471 — — 8.457 5 - 7.4254 — 22. 868
4
Table 4 Corresponding maximum strain in voltage time history
IV / ms Y /ms IV ! Yoo ! Yoo
2 0.286 03 8.6337 2.328 — — 8.066 —
3 0.267 01 — — 8.505 7 -2.7924 — 10. 458
4 0.32101 — — 9.241 7 - 5.6105 — 17. 478
5
Table 5 Maximum strain in position of gauges on samples
/g /(m/s) 1 2 3 4
68 84.51 = 0.01036 —--0:00827 0.028 65 —
67 7273 =0.015 536 0.012033 0.022 868 —
3 70 71.34 — - 0.008 066 0.010458 0.017 478

8. 92 mm.

10 3
Fig.10 Comparison of sample profile before and after

impact in test state 3
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