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Table 1 Mechanical property table of 5284RTM/CF3031
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Fig.3 Displacement cloud map of RTM support arm
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Fig.4 Strain cloud map of RTM support arm
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Fig.5 Direction of principal stress in perforated flat plates
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Table 2 Comparison between different layers and iteration
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Fig.12  Test article loading scene
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Table 3 Failure load of test article
. . W Aar/ RSS2/ B
WY BRREAN e | s R
1 71.948 178%
2 67.906 168% 71.139 4.10%
3 73.565 182%
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Fig.13  Test article measuring point
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Table 5 Strain value at 100% load in opening area of
test article
JFFRE A% /pe
é =)
e k4 st 5 W 6 sk 7
1 -1281 1773 -756 909
2 -327 685 -678 434
3 -310 650 -581 359
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Table 6 Strain value at failure load in opening area of

test article
. TFER A /pe
55 4 WSS 56 g7
1 -4066 5150 -1304 2031
2 -752 1919 -944 785
3 -860 1336 -806 684
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BB —EG2 5 3 SR AR ] BN T 15
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Table 7 Displacement measurement data of loading point

2

i /mm
Erke - - b
67% 3 far 100% iy 278 40
1 1.17 3.67 14.89
5 1.03 3.24 9.12
(F#MI% 12%) (&A% 12%) (F#1%39%)
; 0.85 3.11 10.39
(P45 27%) (A% 15%) (F%AI%30%)
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Table 4 Strain value in lug area of test article
- 100% % A B B A5 /e W RFRATES H AR /e
Wi MAi2 A3 Wil Mri2 MAi3
1 -644 -882 661 -2275 | 3327 2705
2 -501 -925 607 -942 -1526 1083
3 -463 -871 341 -954 -1531 821
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Fig.14 Failure mode
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Study on Optimization Design of Large Open Structure Variable Angle Fiber Layering

Wang Liping, Liu Shili, Feng Bianbian
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: Variable angle fiber layers can effectively enhance structural stiffness and reduce stress concentration.
Variable angle fiber layers are widely used in many fields. This paper compared the advantages and disadvantages of
straight angle and variable angle fiber layer part, and based on Patran's PCL language, the optimization program of
fiber trajectory principal stress method was developed. Taken the Resin Transfer Molding (RTM) support arm of
aircraft flap aileron composite material laminate as an example, the fiber trajectory optimization design was carried
out, the influence of different layers and iteration times on the design result was analyzed, and compared the straight
angle was compared with variable angle fiber layer part. It was concluded that variable angle fiber layer significantly
improved the strain and displacement of the model, and through the analysis of load-bearing capacity tests, the
experimental results of RTM support arms designed in different regions with straight fiber layers and the outermost
two layers replaced with variable angle fiber layers were compared. The conclusion was drawn that variable angle
fiber layers can improve the strength and overall stiffness of structural holes, the feasibility and superiority of variable
angle fiber layer were verified. The study on optimization design of large open structure variable angle fiber layering is
of great significance to designing of large open composite material structure.

Key Words: principal stress method; composite; perforated structure; variable angle fiber layering; variable angle
fiber trajectory optimization
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