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Investigation of FaultM echanisn for Sonal Bevel Gear Sets
of an Aeroenghe
H I Yajie, HON G Jie
(B eijing U niversity of A eronautics and A stronautics, Bleijing -100083, China)

Abstract: The ginal bevel gear isone of the key components in the acces®ory gear trans
mission systan of aeroengine By-means of computing the modal properties, critical rotating
Peed, and stress levels, thispgper investigated-the fault mechanisn of ginal bevel gearsin various
agectsof thevibration, strength, manufacture and material etc T he reaults indicate that themain
reaon of the failure is)due/to fatigue danage caused by the meshing forces betw een the gear

teeth
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Fig 1 The running condition and structure of the
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Pinal bevel gear sts
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Fig 4 Trander function of the gears
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(a) Mode 1 frequency = 1782 Hz
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(b) Mode 2 frequency = 5696 Hz
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2 Fig 5 M odeof the gear sts

Fig 2 The fracture sctionsof bolts
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Table 1 The effect of-themashing force to the
frequency of the gear

1782Hz 5696 Hz 7251 Hz
2086 Hz 5701 Hz 7286 Hz
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Fig 6 Compell figureof the gear sts
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5459 5914 r/min

1838 1999 Hz

Table 2 Speed of the HP rotor and mashing frequency of the gphal bevel gear

n var iouswork conditions

11373

/(t/min) (190H2)

10235
(170H2)

5459 5914 9098
(91 99H2) (151H2)

Mz 3838

3454 1838 1999 3063

v Zi
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Table-3 Mashing force of the phal bevel gear
) ) n var iouswork conditions
AN 9237.95 - 15.94
AN 4282. 69 2776.28
AN 12278.5 3347.85
1/7 , ’
33
32 1/7 :
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Fig 8 The finemodel of FEM
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Fig 9 Stressdistributing of the bolt
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Fig 11 Stressdistributing of the bolt
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Table 4 Thedrawing stressof the bolt (2)
n var ious nterferences
/MM | 5 015 0.020 0.025 0.030
AU z/ﬁ"lm !
0.01 83.7 135.9 188.2 240.3
0.02 37.8 84.9 130.9 190. 3
0.28 0.8 43.5 90.6 141.3
s AUa/mm AU ./mm
4
' [1] (). M ]
1 , 1985
[2] M ]
, , 1997
' [3] M1

, 28.5N - m,
0.5 85N /mm?

, 2001



