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ABSTRACT

Material Properties Reserch of CFRP Lamina/LLaminate

According to Staking Thickness

Kim, Kyung—Hwan

Advisor : Prof. Kim. Ji Hoon, Ph. D.
Dept. Advanced Parts and Materials
Engineering

Graduate School of Chosun University.

The automotive industry has demand for fossil fuel depletion, safety
regulations, environmental—regulations and a driver convenience
intensify the body weight. In accordance the auto industry has
spotlighted appropriately reinforce of the strength composite materials.
Typical carbon fiber reinforced plastic 20 ~ 50% lighter than a metal
material, non—rigid and nasal also, a tendency it is excellent. On this
account tend to have increasing use ratio in the automotive industry.
However, CFRP is depending laminate thickness , the lamination method
and the mechanical properties in order to obtain the correct properties
is essential experiment.

In this study, we predict change in the lamination thickness of property
due to the change, in the number of layers and we are property grasp
to Based on them according to the number of layers increases,
thickness. And CFRP specimens are subjected to a tensile test using the
UTM to estimate their mechanical properties in terms of the stacking

thickness. Tensile test was carried out until the fracture at a rate of 2
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Collection @ chosun



mm/min. In addition, composite materials using dedicated analysis
program based MCQ CFRP base as a result the Fiber and Matrix
properties, the Matrix, which tend to dominate the non—linear
stress—strain curve obtained after the [Oa / + 45b / —45c / 90d] s
simulations were performed for each type of thickness. Ply of the test
specimen result was shown to be greater the strength and stiffness is
lowered 10~50% and then * 45 ° than O ° / 90 ° confirmed that

the higher the content of the high strength and stiffness.
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Fig. 1 CFRP in the Car
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Life-Modul with CFRP passenger compartment

Drive Modul Body surfaces

Lithium-lon Battery Electric motor with Power Electronics

<SGL GROUP THE CARBON COMPANY>
Fig. 2 Example to BMW 13 Applied Composite
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Table. 1 Characteristics and Use of the CFRP
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Table. 2 Manufacture Condition of Specimen

Type Fiber Resin Prepreg Sheet
Characteristics (Carbon) | (Epoxy #2500) (CU125NS)
D it
ey 1.83x10° | 1.24x10° -
[kg/m”]
Tensile Strength
- - 2.53
[GPa]
Elastic Modulus 240[GPa] 3.6[GPa] 132.7[GPa]
Breaking Elongation 21[%] 3[%] 1.3[%]
Poisson's ratio - - 0.3
Resin Content - - 33[%Wt]
— 9 —
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Table. 3 Kind of Specimens

No. Al S5 ASse | AolxEol+F7] (mm)
1 [01/+454/—454/901] ¢ 20ply 250%25%2.5
2 [02/+455/—453/902] 20ply 250%25%2.5
3 [03/+452/—452/903] 20ply 250%25%2.5
4 [04/+451/—451/904] 20ply 250%25%2.5
5) [02/+455/=455/902] 40ply 250%25%4.5
6 [04/+456/—456/904] 40ply 250%25%4.5
7 [06/+454/=454/906] 40ply 250%25%4.5
8 [0s/+4525/—455/90s] 40ply 250%25%4.5
- 10 -
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Fig. 3 Definition of a Term — 02

[A/By/Ce/Dal s

\— S : Symmetric

b : Prepreg? AT 7

A : Prepreg® A5 4%
F Ply 7l4= © 20, 40
A:0 ,B:+45 , C: =45 , D 90’

Prepreg?® A= 74 : 1, 2, 3, 4, 6, 8
a, b,c,d: 1,2 3,4, 6,8
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Fig. 5 Lamination Method of Stacking Angle [02/4+4535/—453/902]¢
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Fig. 7 Lamination Method of Stacking Angle [04/4+451/—451/904]¢
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Fig. 9 Lamination Method of Stacking Angle [04/4+456/—456/904]¢
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Fig. 11 Lamination Method of Stacking Angle [0s/+452/—452/90z]s
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Photo. 1 Tensile Specimen

54 T_/

56

Fig. 12 Tensile Test Specimen [A./By/Ce/Dadls
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Photo. 2 Strain Gage and Tensile Specimen
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Table. 4 Tensile Test Device Type

Size Grip f Applicable .
Grip capacity '1p ace specimen Uppeé Egkrlg)
W L Width(mm) thickness(mm) weight (ke

100KN 170 203 40 0to7 10

Photo. 3 Universal Testing Machine
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Photo. 4 Strain Meter
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TJPEZE AFESEY] AA [A/By/Co/Dals A5 Wale] g AlEH o] AS
A& ar, AlEHol oA Aozl 58 WY E A5+ Fig. 17~Fig. 24]

e

Table. 5 Specimen Alignment and Chord Modulus Calculation Strain

Ranges

Strain Range for Chord Longitudinal Strain
Modulus Calculation Checkpoint
Start Point End Point for bending
HE e HE
1000 3000 2000
— 23 —
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Unidirectional Test Ply Properties

Fig. 13 Basic Carbon Composite Material Properties— Cal_Input_File
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Fig. 14 Rigidity Graph of Carbon Fiber and Matrix
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Fig. 15 Strength Graph of Carbon Fiber and Matrix
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Fig. 16 The
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Fig. 17 The Stress—Strain Curve of Simulation [01/4+454/—454/901]s
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Fig. 18 The Stress—Strain Curve of Simulation [02/+453/—453/902]
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Fig. 19 The Stress—Strain Curve of Simulation [03/4+452/—452/903]s
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Fig. 36 A Process of Tensile Test [04/+456/—456/904]s
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