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Fig.1 Diagram of original web plate
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Fig.2 Stress distribution and high stress
region of original web plate (MPa)
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Fig.4 Diagram of improved web plate
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Fig.6 Life contour map of improved web plate
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Fig.8 Stiffener crack on original and improved web plates
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Table 1 Comparison of principal stress between experimental values and finite element results

JREE AR AT A IR
W A5 iR /MPa | B /MPa | 1R22 /% | iR /MPa | B /MPa | 1R2E /%

1 14.4 14.4 0 3.6 3.5 2.7
2 10.08 10.1 0.2 4.68 4.7 0.4

3 9 9 0 16.56 16.6 0.2

4 7.56 7.5 0.7 7.92 8 1
5 8.64 8.7 0.7 7.92 8.6 8.6

6 10.08 10 0.8 23.76 24 1

7 6.48 6.5 0.3 18.72 19 1.5
8 5.04 5 0.8 46.8 47 0.4
9 522 52 0.4 46.8 46.5 0.6
10 37.44 375 0.2 93.6 94 0.4
11 97.2 97 0.2 100.8 100 0.8
12 44.64 447 0.1 14.4 155 7.6
13 18.72 20.5 9.5 — — —
14 10.8 11.5 6.5 — — —

F2 AHFEFRRER
Table 2 Experimental data of fatigue life
R
BSOS FHE
1 2 3 4

J 2R 195000 234800 210000 225000 216200
GletiEat ) 339840 322500 294833 325963 320784

®3 RHETREARSERTRMLERIILL

Table 3 Comparison of fatigue life between experimental values and finite element results

fENEe i) RT3 A (138 ) B H i (E3R) 2= %
SRR 216200 197700 8.5
eSS 320784 312930 25
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Structure Improvement and Experimental Validation of Aircraft Web Plate

WANG Lei"?, LI He"?, XU Liang"? HUI Li"?

(1. Key Laboratory of Fundamental Science for Natural Defense of Aeronautical Digital Manufacturing Process,

Shenyang Aerospace University, Shenyang 110136, China;

2. College of Electromechanical Engineering, Shenyang Aerospace University, Shenyang 110136, China)

[ABSTRACT]

For fatigue failure occurring in a stiffener of an aircraft web plate earlier, the structure of the web plate is

improved by means of simulation analysis and experimental validation. Firstly, the web plate dynamic model is set up, the

causes of fatigue failure are analyzed by calculating the stress distribution and fatigue life of the web plate. Secondly, an

improvement design is conducted on the original structure of the web plate based on principle of stiffness distribution. The

finite element calculation result shows that improved design decreases the maximum stress of the stiffener and improves the

fatigue life of the web plate. Finally, by comparing the fatigue tests of original structure and improved structure, the results

verify the accuracy of finite element model and the effectiveness of the improvement.

Keywords: Web plate; Stiffener; Static analysis; Fatigue life; Finite element method
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