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Fig.4 Cross section of large opening with side beam
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Fig.5 Comparison of bending reinforcement efficiency
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Fig.6 Comparison of torsion reinforcement efficiency
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Table 2 Comparison of bending stiffness

- R il FOnR g R SEHE It Rz g

’ L /mm fifs/mm wE ' fiz#%/mm fiz#%/mm W=
12550031 -3.57 -3.57 0.14% 13350031 -69.00 -65.40 5.40%
12650031 -7.10 -7.12 0.30% 13450031 -81.40 -77.00 5.61%
12750031 -12.40 -11.60 7.46% 13550031 94.50 -89.40 5.69%
12850031 -19.10 -18.60 2.91% 13650031 -107.00 -101.00 5.90%
12950031 -27.00 -26.00 4.03% 13750031 -121.00 -114.00 5.92%
13050031 -36.10 -34.60 4.41% 13850031 -135.00 -128.00 5.65%
13150031 -46.20 -44.10 4.81% 13950031 -147.00 -140.00 5.55%
13250031 -57.20 -54.40 5.13% 14050031 -159.00 -151.00 5.55%
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Fig.7 Reinforcement area—deformation
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Fig.8 Stress response of the side beam
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Table 3 Parameters of design variable

blbbl 4 1 4 4.00
blbb2 4 3 5 5.00
blbb3 4 3 5 322
blbb4 4 3 5 5.00
blbb5 4 3 5 4.14
blbb6 4 2 4 2.05
blbb7 4 1 4 4.00
blbb8 4 1 4 1.27
blbb9 4 1 4 1.00
blbb10 4 1 4 1.58
blbb11 4 2 4 223
blbb12 4 3 5 3.84
blbb13 4 3 5 5.00
blbb14 4 3 5 3.46
blbb15 4 1 4 1.92
blbb16 4 0 4 3.62
blht1 60 30 60 60.00
blht2 60 40 70 70.00
blht3 60 40 70 51.93
blht4 60 40 70 70.00
blht5 60 40 70 40.00
blht6 60 30 60 60.00
blht7 60 20 60 60.00
blht8 60 20 60 60.00
blht9 60 20 60 20.00
blht10 60 20 60 20.00
blht11 60 30 60 60.00
blht12 60 40 70 40.00
blht13 60 40 70 70.00
blht14 60 40 70 70.00
blht15 60 40 60 60.00
blht16 60 10 60 36.99
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Research on Stiffness Reinforcement and Optimal Design in Large

Opening of Fuselage

DU Pengliang*, TAN Shengang, LI Minggiang
AVIC The First Aircraft Institute, Xi'an 710089,China

Abstract: In respect of reinforcement on large opening of fuselage,built the finite element mode,then analyzed

the ways of force transformation and cross-sectional stiffness,the reinforcement method under the given stiffness

requirement was obtained,combining with optimization design and finite element method,got the parameters of side

beam of large opening fuselage,and provides design guidance for reinforcement design.
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