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Cockpit Module® Hybrid StructureJi&H0f] &st 12

A Study on a Development of Hybrid(Magnesium & Steel) Structure
for Application of Cockpit Module
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ABSTRACT

A hybrid structure composed of magnesium and steel is Instrument Panel structure used for the basement of
cockpit module components. For that reason, A hybrid structure has to be designed for satisfying components
assembly design facility and styling. There are various models of IP like steel structure assembly, however
having been applied normally, but magnesium structure assembly selected for saving weight down.

This paper introduces a hybrid structure having advantages between steel and magnesium structure and
presents a CAE technical solution based on a development project. Furthermore, it provides desired direction of

the future development is suggested.
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Fig. 1 Hybrid structure
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Table 2 Information of finite element mode]

[ Number of elements 19,880

| Number of nodes 21,400

{ Number of material 3(Magnesium AZ91, Steel,

properties Rigid body)
| Material type Isotropic
Element type CQUAD4

(Linear quadrilateral shell)
TETRA4
(Tetrahedron 4 nodes solid)
CBAR(Beam for
steering column & bolts)
RBE2 (Rigid body connection)
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Fig. 2 Geometry model
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Fig. 3 Finite element model
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Table 3 Material properties

Unit  |Steel(SPCC)| Magnesium AZ91
Modulus of \\n\/ 2l 2 00E+08 | 448E+07
elasticity
Shear modulus MN/mm®| 7.69E+07 1.700E+07
Density | Kg/mm® | 7.82E-06 1.81E-06
Poisson's ratio - 0.29 0.35
Table 4 Results of 8 modes
Frequency
Mode| (Hz) Mode shape
No. | Modified description Remarks
model
1 34.46 Steering wheel column | Target :

vertical bending 32.0Hz
Steering wheel column | Target :

2 45.78 horizontal bending 35.0Hz
Generally
3 61.84 berl1<dri1§e (];(:lz;el; ) near around
£ £ 40.0Hz
4 63.00 Knee bolster & steering
wheel column bending
Knee bolster,
3 84.10 Glove box torsion
Generally
6 85.90 lgzlacivtf)rt;(i)c))(n greater than
30.0Hz

Glove box local
2nd toriso
Knee bolster

7 | 9020
8 | 97.60
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Fig. 4 Crash result according to Iternery 1

H 103 65, 2002 169



- o] AE -

Fig. 7 Crash result according to Iternery 4
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