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Laminated Composites

Geon-Tae Park*, Dong-Woo Lee**, Joon-hyung Byun***, Jung-il Song*"

ABSTRACT: Laminate composites, especially Carbon fiber-reinforced composites are wide used in various industry
such as aerospace and automotive industry due to their high specific strength and specific stiffness. However, the
laminate composites has a big disadvantage that delamination occurs because the arrangement of the fibers is all
arranged in the in-plane direction, which limits the field of application of the laminate composites. In this study, we
first developed a laminate composites T-beam in which n-beam and flat plate were combined and optimized the
design parameters through structural analysis and mechanical tests. Afterwards, 3D weave preform T-beam was
developed by applying the same design parameters of laminate composites T-beams, and improved mechanical
strength was achieved compared to laminated structures. These findings are expected to be applicable to existing
laminated composite structures that require increased strength.
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Fig. 1. Schematic diagram of m-beam structure
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Fig. 2. Shape and dimension of laminated m-beam

Table 1. Parameter setting for m-beam analysis

Case | Case | Case | Case | Case | Case

1 2 3 4 5 6
Pi Support
1 2 3 4 5 6
(t1, Ply)
Pi Base 12 10 8 6 4 2

(t1, Ply)

t1:t2 ratio 1:13 1:6 1:3.7 | 1:25 | 1:1.8 | 1:1.3

Pi Support
Length (L)

30mm / 40mm / 50mm

Base)¢} x| x]=te] Zo] L2 A3t
of & = ke

X% B3R nnle] Axwe] AL $Hw
ol Whi= F-29] 4= &= Asll e et d%
Kol 2 o] ¥ 917] tEo] 3D Le|Fol| A 2] TI+T2=
Az B3 n-1]9] t1+t1+12¢} Zolx| A Erh(Fig. 2 2Fal).
b Abo] dlojo] Tl ARE o] glome, 7t ojo] £
glojoj o] A5 5 WAshH 243} shalon, XA
1o] & R a7 22 ghE -8k At uhehu| e 9
2|9} W8-S Table 10] Lhehj 9 Zo] wfatul g

Caseo]] 83ttt AA| tl+t1+t22] Ho]o] 4=
1450] H=% 14stgich A2 To] ghe A9
%m: Aoz, HPEHE W gfolA = HE
A& AT AA B B v g vhe

o e o

o jo @ ol wr e X
kNﬁ_rln%m“_

& hu 4 o o o

iih)
-
it
S)is
X,
i‘ﬂ
2
o
o
2
g

Stof AFgA|Re] /A BAYS 24 T sao] Aeate
onl, FRMol: HERYYR S4B ANSYS
ACP(ANSYS Composite Prepost) 19.1:3 A8 c}. n-/] -
zgo) mUY AAzA A4 F sejeo] ojg g
v w8t G-3ha 2o ALRS B3R 2] AL ]
o AE|Q} EFAALS-E AJ8510] BEIAEE AR3 & ASTM
TrAol whek Algste] Ao Q= W g AlS ASTM

Table 2. Mechanical properties for m-beam analysis

E. | E | E | G |G |G |V,
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Fig. 4. Details of the waving equipment
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Fig. 5. Weaving pattern of the 3D preform m-beam
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Fig. 17. Analysis and experiment results comparison of Pull-off
Joint Test

(c) Case 6 of FE Analysis (d) Case 6 of experiment

Fig. 19. Analysis and experiment results comparison of Pull-off

Joint Test
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