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Diagnosis on the casing crack failure of an aero—engine
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Abstract: It was confirmed by fracture analysis that the crack of an aero—engine casing was fatigue crack.
The finite element analysis model of casing was established by ANSYS software to calculate the modal and
relative vibration stresses of the casing. The Campbell resonance figure was obtained according to the work-
ing conditions of the aero—engine. Compared with the test results of multi—point excitation, single point re-
sponse modal test and dynamic stress test of strain gauge electrical measurement, with the mutual validation
of the lobe mode, vibration frequency and resonance speed, the reason underlying in this failure mode was
confirmed. Based on the above analysis, the improvement approach was put forward and proved by
long—term engine test, providing a basis for structural design and vibration fault analysis of aero—engine cas-

ing.
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Fig.1 The models of casing assembly
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Fig.2 The Campbell resonance figure of the casing
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Table 1 The resonance margin of the casing
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Fig.3 The 286" order vibration mode and stress of the casing
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Fig.4 The model of the casing modal test
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Table 2 The results of modal test

Brk MMz PO Broc BRMz B
1 215 3 11 1 406 13
2 297 4 12 1554 14
3 379 5 13 1571 15
4 453 6 14 1597 16
5 546 7 15 1629 17
6 703 8 16 1784 18
7 821 9 17 1 880 19
8 972 10 18 2013 20
9 1128 11 19 2116 21
10 1271 12 20 2252 22
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Fig.5 The lobe mode
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Fig.6 The locations of axial strain gages

Uik 2 a4

Te-lle-3+  T2-§ -7
2-2 2-4 2-6 2-8
Ti-11-3  1-5| -7
1-2 1-4 1-6 | 1-8

V7 ri s A7 B R AR 4

Fig.7 The locations and numbers of circumferential strain gages
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Table 3 The results of dynamic stress measurement
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