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Initial Design of Simplified Composite Wing Box Structure

Chul-Ho Hwang* and Jae-Hyun Joo*

ABSTRACT

Initial design process and the design result of a composite wing of an advanced trainer class
aircraft are given. The wing is simplified as a rectangular cross section beam which represents all
the structural features but satisfies some system requirements such as wing planform, control
surface, high lifting surface supports, external store supports, etc. The structural layout is
determined in order to carry effectively the critical loads selected from the load analysis and to
maximize the benefit of the composite structure. The cobonding of spars and the lower skin is
applied to reduce the number of fasteners and to simplify the manufacturing process. Some
design rules are given which can be effective to minimize the design changes in the detail design
phase. Strain allowables are applied for the sizing of major structural members; the final
components sizing is shown.
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Fig. 1. Geometrical description of the simplified
wing box layout.
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Fig. 2. Spanwise load distribution for unit load.

A}2] negative 71 5ol s 22 Axbsiglon] #
Retgeas dlEd A slage] AFT
o] 2= HeH5].

Fz1 (force)

Mx1 {force*mm)

My4 (force*mm}

1.0
0.8
0.8
[hg
(X3
0.5
04
0.3
02
0.1

0.0

700.0

12000 17000 22000 27000 32000 37000 42000 47000
WING STATION, YW(mm)

Fig. 3. Shear force diagram for unit load.
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Fig. 4. Bending moment diagram for unit load.
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Fig. 6. Sections for the simplified wing box beam
analysis.
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Front Spar Upper/ |Rear Spar Upper/Lower Intermediate Spar Intermediate Spar
Lower Flanges Flanges Upper Flanges Lower Flanges
Wing
Station ‘Web Flange Web Flange Web Flange Web Flange
thickness Area thickness Area thickness Area thickness Area
(mm) (mm? (mm) (mm?) (mm) (mm? mm (mm?
Root -
YW 1885 4.68 571 3.78 416 4.68 571 4,68 v 372
YW1885 ~
YW2735 4.14 478 3.42 359 468 551 468 359
YW2735 -
YW3417 3.42 359 3.06 305 3.60 381 3.60 249
YW3417 ~
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