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ABSTRACT

In the case of a partition panel for a vehicle, it is used as a vehicle chassis component that serves to
distinguish the indoor and outdoor spaces of a vehicle and is mounted on a backrest portion of the vehicle’s
back seat to ensure the convenience of passengers by connecting the floor and the side of the vehicle. Because
it is a relatively large-sized plate material among automobile chassis parts except the moving parts and
non-ferrous materials can be applied, it is considered as a part having a large light-weight effect. However, the
partition panel is one of the vehicle parts that must satisfy the light-weight effect as well as various structural
reliability, such as torsional rigidity, vibration, and impact characteristics, for securing the running stability of the
vehicle when driving at the same time. So, In this study, the possibility of replacing the aluminum partition
panel as CFRP(Carbon Fiber Reinforced Plastic) partition panel is evaluated through comparing the two partition
panels by using the structural reliability(stiffness/strength analysis), vibration analysis, impact analysis.
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Fig. 1 Partition panel for automotive vehicles
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Fig. 2 Analysis model for two partition panels

Table 1 Mechanical properties of partition panels

Properties CFRP Al

Axial modulus [ E ] 57.1 GPa | 72.0 GPa

Tansverse modulus [ F,] 57.1 GPa -
Shear modulus [ G5 ] 4.5 GPa -
Shear modulus [ Gy 4] 4.0 GPa -
Shear modulus [ Gy4] 4.0 GPa -

Poisson ratio [1/;5] 0.05 0.33

Density [p] 1.76 g/lem®| 2.6 g/cm?

Axial tensile strength [X'] 744.0 MPa| 262 MPa

Axial Comp. strength [X°] 889 MPa -

Transverse tensile strength [Y'] |744.0 MPa| 262 MPa

Transverse Comp. strength [Y°] | 889 MPa -

In-plane shear strength [S] 120 MPa -
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Fig. 3 Boundary conditions of lateral torsion mode

Table 2 Torsion mode results of partition panels

. . Stiffness
Strength | Stiffness | Weight .
[MPa] | [N/mm] [ke] per weight
[N/mm/kg]
Al 182.4 259 4.20 6.17
CFRP 108.8 19.1 1.27 15.04

Stress 102.54[MPa] Stress 120.28[MPa]

(a) Al partition panel

Stress 90.75[MPa]

<
Stress 106.50[MPa]

(b) CFRP partition panel
Fig. 4 Stress contour under lateral torsion
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Fig. 6 Torional results according to the stack angles

Table 3 Torsion mode results according to the fiber
stack angles

Max. Stress Max. Disp.
[0°/90°] 108.8 MPa 4.95 mm
[T 45°] 96.06 MPa 5.34 mm
Rigid Body

Fixed(x, y, 2)

Vertical
Load (300N)

Contact area Fixed(x, y, z)

Fig. 7 Boundary conditions of 3P bending analysis
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Fig. 9 Stress contour under 3 point bending load

Table 4 3 Point bending results of partition panels

. . Stiffness
Deform. | Stiffness | Weight .
per weight
[mm] | [N/mm)] [kg]
[N/mm/kg]
Al 20.35 14.74 4.20 3.51
CFRP | 19.05 15.72 1.27 12.34
Table 5 Normal mode analysis results
Model Mode2 Mode3 Mode4
AL 19.49 24.25 26.00 27.50

CFRP 29.79 50.56 42.64 43.68

Point 3

Fixed

Fig. 10 Boundary conditions for vibration analysis

Mode 3 Mode 4
(a) Al partition panel vibration mode

Mode 3 Mode 4
(b) CFRP composite partition panel vibration mode
Fig. 11 Vibration analysis results
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Fig. 12 Frequency response analysis results
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