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Table 1 Mapping of information required
Catastrophic hazard Basic events of FTA Parts of aircraft digital mock-up
bO1—Left wing actuator 1 no output c01—Left wing actuator 1
b02—Left wing actuator 2 no output c02—Leflt wing actuator 2
b03—Right wing actuator 1 no output c03—Right wing actuator 1
b04—Right wing actuator 2 no output c04—Right wing actuator 2
b05—0il tank of hydraulic system 1 leakage c05—0il tank of hydraulic system 1
b06—O0il tank of hydraulic system 2 leakage c06—0il tank of hydraulic system 2
b07—O0il tube of hydraulic system 1 rupture c07—0il tube of hydraulic system 1
201—Loss of roll b08—Oil tube of hydraulic system 2 rupture c08—0il tube of hydraulic system 2
control function b09—Electric pump of hydraulic system 1 no output c09—Electric pump of hydraulic system 1
b10—Electric pump of hydraulic system 2 no output c10—Electric pump of hydraulic system 2
bll—Pump 1 driven by engine no output cl1—Pump 1 driven by engine
bl12—Pump 2 driven by engine no output c12—Pump 2 driven by engine
b13—Control valve 1 failure c13—Control valve 1
bl4—Control valve 2 failure cl4—Control valve 2
b15—Roll control unit no power
c15—Roll control unit
b16—Roll control unit no display
2 12}, a01
Table 2 Dimensions and positions of rotors of right engine (DD 2 s oen s 0
Dimension/m Position/m (1) (2 (3 () (5 4 (6) (7)) (8) 4(9)
Rotor stage o1 o1 o1 o1 o1 o1 i’ o1 ot
R o h (xy ys 2)
_ C
1 LPCl 031 035 005 (—6 33,17 31,—0. 81) 0.0 0 0 0 0 0 0q¢
2 LPC2 035 0.32 0.04 (—6 33,17 45,—0. 8D 1 0 0 0 0 0 0 0 OfFCe
3 HPC1 0.19 015 003 (—6 33,17.59,—0. 81) 1 0 0 0 0 0 0 0 0 cos
4 HPC2 0.20 012 0.03 (—6 33,17 63,—0. 81) 1 0 0 0 0 0 0 0 0
Cou
5 HPC3 0.23 011 003 (—6 33,17.77,—0. 81) o
6 HPTI 026 0.07 003 (—6 33,17 91,—0. 81) o 1 1 0 0 0 0 0 0fcs
7 HPT2 0.27 0.07 003 (—6 33,18 05,—0, 81) c 0 1 0 1 0 0 0 0 0lce
_ _ 1 —
8 LPTI 023 011 003 (—6 33.18 19.—0. 81) 0 0 0 1 1 0 0 0 01 cor
9 LPT2 023 014 003 (—6 33,18 33.—0. 81)
10 LPT3 031 021 003 (—6 33,18 47,—0 81 00 10 1 0 0 0 0cu
0 0 0 0 0 1 1 0 Ofcy
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Computer Aided Analysis for Uncontained Rotor Failure Safety

ZHANG Yanjun, SUN Youchao ™ , ZENG Haijun, LU Zhong. WANG Jingya

College of Civil Aviation, Nanjing University of Aeronautics and Astronautics , Nanjing 210016, China

Abstract: Uncontained rotor failure is one of the typical risks that impose a particular threat on the safety of an aircraft. In
this work, an uncontained rotor failure safety analysis system (URFSAS) is developed to facilitate its safety analysis. The
relationship model of information required is provided by the relationship mapping between the catastrophic hazard of aircraft
functional hazard analysis (FHA) , the failure mode of the basic events of fault tree analysis (FTA) and the parts of aircraft
digital mock-up. A simulation method based on Monte Carlo is proposed. All the parameters are set in the CATIA environ-

ment. Rotor fragment and its sweep path model are geometrically transformed. Space decomposition and hierarchical boun-

ding are used to detect collision. Fault tree minimal cut sets generated are analyzed in comparison with simulation results.

The hazard that is triggered by an uncontained fragment is recognized with the quantitative analysis of the uncontained rotor

failure safety provided. Finally, an application instance is presented, which indicates that the URFSAS is valid and practi-

cal.

Key words: engine; uncontained rotor failure; fragment; safety analysis; aircraft digital mock-up
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