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Analysis for Virtual Bending Fatigue Durability of Slat Gear-rack Mechanism

Hao Hongwu
(School of Aircraft, Xi’an Aeronautical University, Xi’an 710077, China)

Abstract: The tooth root bending fatigue durability is the main content of the structural strength specification in
developing the slat gear-rack mechanism. The design is difficult and the development cycle is long considering
the motion coordination and later test validation. Based on the analysis of aerodynamic loads, the virtual bending
fatigue durability model of slat gear-rack mechanism is established by using ANSYS and nCode. The virtual
bending fatigue life data of slat gear-rack mechanism under different surface roughness factors are obtained
through the analysis. The results show that the virtual bending fatigue life of slat gear-rack mechanism can be
predicted and the economic surface roughness parameters can be determined by using the virtual fatigue durabili-

ty analysis method. Meanwhile, the design result can be revised when the structural strength specification is not

satisfied before testing. The best design result is obtained, and the development cycle is shortened.
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Fig.1 A working cycle of slat

KU TR 15 58 5 2 LA IE 1] DK B L 48 34T

TE LT FF 250 A B plg A A2 o ) fi 4 3 R AR A AL
P 1k 32 Bl 5 24 CHLIE A KBRS B A AR TF L 15
o v S ML J 1) BIK 2y , % 3 ISR 2 R, AR 1 B
MRV L R A T L B 5 U SR AL I 1) 9K B
BEFLFTIF L HTIF S W v A sF v 20 2 1 3l o 4 32 1 L
BAEDLR 1 1k 32 3h s CHLTE S R 0 T, 15 58 1R
ZMUAE B ) 3R B, A GRS A R . w]
W, B AE—A TAEME A B 4 Wiz sh Al 4
YA By o v 6 A R 2 B T Ak
HBRHER .

PR T SRR AL A =R TARAR A, AP
FIHF MO ARl & SLAEST I B 19 52 J1 R 2 L
& 2 iR .

SR B% 0 we BRI

2 sERBEYPHMZ TR TR

Fig.2 Force diagram of slat operating mechanism
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Fig. 3 Stress cycle of rack tooth in one takeoff and landing
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Fig. 5 Diagram of fatigue durability engineering method
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Fig. 6 Flowchart of virtual fatigue durability analysis
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Fig. 10  The result of virtual fatigue analysis
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