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Study on Influencing Factors of Adhesive Thickness of T-Shaped Stringer Stiffened Panel

YAN Chao"? LIN Dezhi"? LIU Juntian"?, LIU Wanyue"?, LU Fangxuan"’
(1. COMAC Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China;
2. COMAC Composites Center, Ltd., Shanghai 201324, China)

[ABSTRACT] The adhesive thickness is very important to the bonding strength of the stiffened panel. Taking four-
bar T-shaped stringer stiffened panel as the object, measure the springback of T-shaped stringer by tri-ordinate measuring
machine, observe the bonding section and measure the adhesive thickness of the panel by sectioning, to explore several
influencing factors, including springback deformation, flange width and edge chamfer of the T-shaped stringer on adhesive
thickness. Meantime, simulate the springback and the flange deformation of T-shape stringer by finite element software
ABAQUS. The result shows that the springback is 0.4°—0.5°, which has a significant effect on the adhesive thickness. The
thickness of adhesive layer from the stringer edge to web changes from thick to thin when flange width is 22 mm. The
thickness of adhesive layer from the stringer edge to web changes from thin to thick and then to thin when flange width is
73 mm. The adhesive thickness can be improved by edge chamfer, avoiding sudden change of adhesive thickness because
of skin wrinkle, and then improve bonding quality. During part manufacturing, the adhesive thickness can be significantly
improved by controlling the above factors to ensure the bonding strength of the parts.
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Fig.2 Schematic diagram of T-shaped stringer
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Table 1 Layup and edge feature of T-shaped stringer

Kt s it} =il G oREH RO NG
1# 1 15 f81£f1 30°
24 2 21 {8 30°
3# 1 15 AN
44 2 21 AN £
EEEEISIA

3 T EKHEEER
Fig.3 Springback of T-shaped stringer
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Fig.4 Measuring poins of T-shaped stringer
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Fig.6 Measuring of adhesive thickness of T-shaped stringer
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Table 2 Springback angle of T-shaped stringer (°)
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1 7c: 0.47/0.49/0.47/0.53/0.53 Ze: 0.50
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H: 0.53/0.51/0.56/0.56/0.52 H: 0.54
A 7c: 0.42/0.45/0.40/0.39/0.39 Ze: 041
Ti: 0.43/0.46/0.44/0.45/0.42 Fi: 0.44
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Fig.7 Boundary condition of springback simulation of T-shaped
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Fig.8 Springback simulation of T-shaped stringer
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Fig.16 Deformation diagram of T-shape stringer after panel curing
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