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Dynamic Response Experiment of Aero-engine

Rotor under Sudden Impact Load
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3. Key Laboratory of Aero-engine Vibration Technology, Aero Engine Corporation of China, Zhuzhou 412002, China)

[ Abstract] The experimental research on the dynamic response of aero-engine rotor under sudden impact load was carried out by
using high-speed motor drive on the vibration table. Rotor dynamic response tests under different characteristic speeds, load sizes, im-
pact directions, and pulse widths were completed, revealing the general rules of rotor dynamic response under sudden impact loads. The
results show that the dynamic response of the rotor increases instantly and then returns to a stable state when under instantaneous impact,
and it increases with the increase of the sudden impact load. Besides, the vertical dynamic response of the rotor is greater than the hori-
zontal dynamic response, and the vertical response of the same measurement section is 4% to 46. 15% greater than the horizontal response
under various operating conditions. In addition, the dynamic response of the rotor under axial foundation impact is greater than that under
vertical foundation impact. Within a certain range, as the pulse width of the impact load increases from 6 ms to 11 ms, the dynamic re-
sponse of the rotor decreases by 2. 5% ~10% . The study provides a reference for the vibration response analysis of aero-engine rotors un-
der sudden impact loads and the structural safety design of aero-engine, which has important engineering application value.

[ Keywords]| aero-engine; sudden impact load; dynamic response; experimental research
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Fig. 1  The installation photo of high-speed motor
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Fig. 2 Test parameters of high-speed motor
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change curves before and after impact of high-speed motor
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Fig. 10 Test results of dynamic characteristics of the rotor
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Fig. 13 Dynamic response of instantaneous rotor under impact
x4 EFHAMEE(TIRL) x6 HETAMME(TIRLI)
Table 4 Dynamic response of the rotor ( condition 1) Table 6 Dynamic response of the rotor (condition 3)
10/ mm ) 3 B/ mm
BRIV
RN —p 0, 0. b, e D, D, D,
5.1 0.36 0.59 0.44 0.42 5.1 0.40 0.57 0.45 0.29
6.4 0.39 0. 66 0.50 0.48 6.4 0.43 0.68 0.51 0.32
8.1 0.45 0.71 0.54 0.50 8.1 0.49 0.82 0.62 0.37
10.0 0.48 0.89 0.60 0.54 10.0 0.60 0.99 0.72 0.40

x5 BFHAMEE(IRL2)

Table 5 Dynamic response of the rotor ( condition 2)

BRI g AL
D, D, D, D,
3.01 0.35 0.33 0.28 0.16
4.25 0.44 0.41 0.44 0.22
6.00 0.51 0.66 0.61 0.44

x7 ETHAMNEE(TIRL4)

Table 7 Dynamic response of the rotor ( condition 4)

21 10 3./ mm
bR —p b b b
5.1 0.39 0.55 0.42 0.26
6.4 0.41 0.62 0.48 0.29
8.1 0.47 0.79 0.60 0.36
10.0 0.54 0.95 0.68 0.39
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Table 8 Dynamic response of the rotor ( condition 5)

" B 770 ¥/ mm
RARA g D, D, Ds D,
3.01 0.35 0.33 0.28 0.16
4.25 0.44 0.41 0.44 0.22
6.00 0.59 0.46 0.51 0.34

K9 HFTHAHMRE(TRG)

Table 9 Dynamic response of the rotor ( condition 6)

31 3 i,/ mm
bR g D, D, D, D,
5.1 0.33 0.32 0.27 0.16
6.4 0.36 0.40 0.29 0.19
8.1 0.42 0.55 0.40 0.26
10.0 0.49 0.71 0.50 0.29

F10 HFIHHAMBE(TIRT)

Table 10 Dynamic response of the rotor ( condition 7)

BJ) 10 B/ mm
bR g D, D, D, D,
5.1 0.30 0.29 0.26 0.14
6.4 0.33 0.36 0.27 0.18
8.1 0.40 0.51 0.39 0.24
10.0 0.47 0.67 0.48 0.27
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