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A Study on the Mechanical Properties of Braid Composites for the
Manufacture of Aircraft Stringer

Jong Hyun Eun*, Joon Suck Lee*’, Seung Hwan Park*, Dong Hyun Kim*,
Jin Sung Chon**, Ho Wook Yoo**

ABSTRACT: In this paper, we have studied the physical properties of braided composites for use as aircraft stringers.
Process variables such as drum winder speed, braid velocity, and mandrel diameter for 30°, 45° and 60° braid
preforms were quantified and different epoxy resin types were applied to the braided preform using TGDDM, YD-
128. Physical properties such as tensile strength and flexural strength of braided composites were investigated.
Thermal properties and decomposition temperature of epoxy resin were investigated by TGA analysis. As a result, the
lower the angle of the braid composites, the higher the tensile strength and the Flexural strength. The physical
properties of braided composites fabricated using TGDDM epoxy resin were superior to the physical properties of
braided composites fabricated using YD-128 epoxy resin. This is because the molecular weight of TGDDM epoxy
resin was higher than that of YD-128 epoxy resin.
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Table 1. The properties of carbon fiber

Fiber | Number of | Tensile Tensile

Elongation| Densit
type | filaments gatt ¥

strength | modulus

H2550|24000(24K) 5,516 MPa| 250 GPa 22% |1.80 g/cm’

Table 2. Chemical structures and M.W of epoxy matrices

Resin tvpe Product Chemical MW Compan
P name structure (g/mol) pany
Bisphenol-A | ypy e | .. e, | 34049
type S e N
Kukdo
Methylene . Co. Korea
dianiline |TGDDM g Uy 422.7
S &
(MDA) type ol
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Fig. 1. Manufacturing process schematic diagram of Braid pre-
form and T4L 2D tri-axial braid machine

Table 3. Braid Preform manufacturing conditions

Winder Braiding |[Carbonfiber| Mandrel
Braid angle |  speed speed width Diameter
(mm/min) (RPM) (mm) (mm)
30 900 30 6 48
45 900 40 6 65
60 900 54 6 89
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Fig. 3. Tensile test procedure of braided carbon/epoxy compos-
ites



296 Jong Hyun Eun, Joon Suck Leet, Seung Hwan Park, Dong Hyun Kim, Jin Sung Chon, Ho Wook Yoo

Fig. 4. Flexural test procedure of braided carbon/epoxy com-
posites
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Table 4. Fiber volume fraction of braided composites

Braid Fiber volume Fiber volume
Carbon fiber fraction fraction
angle | 1 GDDM resin) | (YD-128)
30° 54 53
TANSOME 24K 45° 55 54
60° 58 57
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Fig. 5. Tensile strength of the braided composites
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Fig. 6. Flexural strength of the braided composites
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