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Effects of Edge Chamfer of T—type Stringer on Skin Fiber Buckling

ZHOU Changgeng XUN Guoli QIU Qiyan CHEN Jing

(Composite Technology Center of China Academy of Aeronautical Manufacturing Technology , Beijing  101300)

Abstract  Due to the problem of skin fiber buckling at the edge of T—shaped stringer in the process of co—
bonding forming for stiffened panel by T—shaped stringer, the influence of T—shaped truss edge chamfer on skin fiber
buckling was studied. The causes, mechanism of fiber buckling at the edge of stringer and the relationship between
the edge chamfer angle of stringer with the degree of fiber buckling were studied. The results show that decreasing the
angle of chamfer at the edge of the stringer is beneficial to reduce the buckling degree of skin fiber. At the same
time, the fiber buckling degree is positively correlated with the skin thickness, and negatively correlated with the
90 © ply ratio in the skin ply. In engineering application, proper chamfer of stringer edge is beneficial to improve the
forming quality for composite stiffened panel without using the craft soft cover.

Key words Chamfer, Stringer, Fiber buckling, Co—bonding
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Fig. 1 Schematic diagram of the test piece
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Fig.2 Schematic diagram of the fiber buckling
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Tab.1 Fiber buckling for different angle of chamfering and skin thickness
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Tab. 2 Variation of fiber bucking degree with skin ply angle

2 E(°) L/mm D/mm D/L
0 3.7 1.9 0.51
90 1.2 0.3 0.25
WA I R HE 1.8 0.5 0.27

W o 458 R 0 4x 90° i J= I, £F 4 Ji A S frc
/0N, 5% B R A 1) [R) PR 2 I 21 2 i AR A T
2], 55 90°%H 2 i £ 2 it 1) 25 A/

3.

2.5 2m e
I I el oy
i L~
%1. > A
=2 et
N

Sl

r/"/_—

0
0 10 20 30 40 50 60 70 80 90 100
e (0 )

(a) i i g EE RE AR A0 £ BE AR S 1

FHMEL T L hitp://www.yhelgy.com  20214F 55 2 1



7.0
6.0 — 2mm A
’ — Smm /
E 50—~ Sum
4?% 4.C
E 3.0 / /
T 2.

Z

y

0 \ -
0 10 20 30 40 50 60 70 80 90 100
I )

(b)  Ji 5 38 B 120 £ 1 2 A9 A2

1.C

0.40
0.35— =~ 2mm

0.20 //
015 /4
N/

7

.0.05

D/L

O —T0 20 30 40 %0 60 0 %0 90 100
Bl AR )
(¢)  D/LBEREIF i E AR L

0.50
0.45— — 2mm .
0.40

/
0.35—= 8mm

/
0.30 S
0.25 V
0.20 /4
0.15 ////
0.10 7
0.05

- Smm

D/H

%0770 20 30 40 50 60 70 80 90 100
IR ) '
(d)  D/HFEE AR AL

B3 ZF 4 ih i A (R 2 2R Rt £ A 2 PR AS A 26
Fig. 3 Graphs of the variation of different elements of fiber

buckling with the chamfer angle
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Fig. 4 Schematic diagram of mechanism of

fiber buckling in skin
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Fig. 5 Schematic diagram of bridging area after chamfering
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Fig. 6 Schematic diagram of degree of fiber buckling for
different ply angle
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