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Simulation and failure analysis of aircraft engine’s bleed valve

mechanism based on virtual prototyping technology
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Abstract: For many rocker fractures of a certain type of aircraft engine’s bleed valve
mechanism, a dynamic model of the mechanism was built in order to obtain the fault reason
and reduce the time and cost of the troubleshooting. The fault recurrence of the mechanism
was implemented based on virtual prototyping technology by ADAMS and ANSYS software.
The influence factor and law of fractured component’s stress was found out, and the fatigue
life of some stress levels was estimated. Finally, improvement proposals for increasing the
gap B to 0. 273 mm and 0. 279 mm to ensure the rocker’s shortest life and whole life were giv-

en respectively. Thus, the basis for the troubleshooting in engineering was provided.
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Fig. 1 Schematic of the bleed valve mechanism
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Fig. 2 Simulation modal 1 of the bleed

valve mechanism
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Fig. 3 Simulation modal 2 of the bleed

valve mechanism
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Fig.4 Position of friction blocks in modal 2

(along the course)
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Fig. 5 Detail modal of the rocker and gap B
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Fractured photo of actual rocker

Fig. 6
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Table 1 Kinematic simulation result of the bleed valve mechanism
K Bl £
L,/mm L,/mm L;/mm L,/mm a/ () Brzmax/ ()

R 1 R 2

Spline_1 Spline_2 335.5 314. 5 302. 8 302.5 —13.2 0.4738

Spline_3 Spline_4 335. 2 314. 7 302. 3 303. 1 —14 0.7488

Spline_5 Spline_6 343. 8 309. 2 308. 1 309. 1 —26 1. 0839
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Fig. 7 Influence of gap B on rocker 1 axial force
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Fig. 8 Influence of gap M on rocker 1 radial force
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Fig. 10 Influence of rocker angle difference on
rocker 1 radial force
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Fig. 11 Influence of rocker angle difference on

rocker 1 circumferential force
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Fig. 12 Material logistic S-N curve
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Table 2 Rocker 1’ s life of different gap B

[] B O/ F
Fx/N  Fy/N  F,/N "

B/mm MPa N

0.150  110.8  96.4 —2773.7 KTFa

0.273  74.1  42.7  —508.5 693 12265

0.279 30.5 27.2 —450. 8 617 48300
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Fig. 13 First principal stress of fractured rocker 1
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