stol=2 X QR MBZH P FEA MM
Improvement on dynamic characteristics of hydroformed Engine Cradle with
FEA

Xl A

Nd sl 52 dd B oLl A B
K. S.Jin, H. S. Kim, Y. G. Kim, S. M. Na

Key Words : Hydroforming, Engine Cradle, Normal mode, FRF

ABSTRACT

Application of hydroforming technology for Engine Cradle has done much to reduce the weight of it. In
most cases, hydroformed member of Engine Cradle is made in one-piece. And this method cause a limeted
design that amount of expansion at the center portion of the member is not enough to meet the required
performance. This limited design leads to decrease the dynamic characteristics of Engine Cradle. In this paper,
comparative analyses of conventional stamped engine cradle and hydroformed cradle of one-piece were
conducted using Normal Mode analysis and FRF(Frequancy Response Function)analysis. Finally, to improve
the disadvantage mentioned above, hydroformed member of 3-pieces was proposed.
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Cutting section No.

Fig.3 slol=2xy wwe] 29

Material name HF440
Tube size Dia70mm, Thk: 2mm
T.S (N/mr) 497
Y.S (N/mnr) 405
T—E1(%) 28.2
U—-E1(%) 14.3
n 0.12

Table.1 Material property
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3.1 Normal mode analysis
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Stamping Hydroforming
assembly assembly

Components 31 26

Quad4: 54,152 | Quad4: 51,161

FEElements | .23 :3428 | Tria3 : 2,664

FEM Code Nastran Sol 103

NDOF 351,414 | 326,724

Material E: 2.1e4 Kgf/mm2 Nu: 0.3
property Rho: 8.0e-10 Kgfs2/mm4

Boundary

condition Free-Free

Table.2 Analysis condition

1% mode: Torsion 70.6 Hz 2" mode: Bending 138.9 Hz

Fig. 8 Deformed shape: Stamping assembly
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1% mode: Torsion 66.8 Hz 2" mode: Bending 134.8 Hz

Fig. 9 Deformed shape: Stamping assembly
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Freq(Hz) Stamping . ydro ormmg.
1—piece 3—piece
1% Torsion 70.6 66.8 75.9
2" Bending | 138.9 134.8 141.2
Weight (Kg) 23.5 22.1 22.8

Table.3 Normal mode Analysis result
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