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Failure simulation and test verification of cone under impact load
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Tsinghua University,” Suzhou Jiangsu 215134, China)

Abstract: According to theload characteristics of aeroengine supporting cone structure,
the failure mechanism of cone under the impact load of fan blade out was studied. By using
the explicit dynamic finite element simulation method, transient analysis on the dynamic fail-
ure process of the cone structure under the impact load was carried out. The drop impact test
of the cone was carried out, and the test results were compared with the analysis results. It
was discovered that the failure of the cone thinning position under impact load was shear fail-
ure. The explicit dynamic finite element simulation method provided a feasible method for
accurately simulating the failure of the cone failure under impact load, the error between the
peak acceleration obtained by analysis and the test result was less than 5%. The GISSMO
(generalized incremental stress state dependent damage model) can be used to accurately pre-

dict the fracture time and position at the cone thinning position. The analysis method and
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failure model verified by the test can be used to determine the failure design parameters of

the cone under the impact load of fan blade out, so as to improve the accuracy of the load re-

ducion design of the cone structure.
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Fig. 1 Cone fuse structure

JRURR I R 6 7 A B AN A 0 454 SR A
R H T JAE b 18 SO fRSE i MU HOR %
F9 AT 0 die R % AN 5 73 2ol RE A 3 )
FRITHLIE b o LAKRE— B 20 AN - A 3 1 1) 1 1
T 12 A R0 m TR I AL 32K — A Kb
AR A D7 1) A B2 B g CFD K g i (VD A A o BE
AN L ANIE 2 s B B o RE e A
R e T SR VA W

-
! A

R

PR
2 e R

Fig. 2 Force analysis diagram of cone
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Fig.5 Cloud chart of shear stress on cone
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Table 1 Statistics of fracture time, energy and
peak acceleration
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