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Design and Analysis of Vehicle Hood using Magnesium Alloy
Sheets

H. W. Shin, H. J. Yob, D. H. Yeo, K. Y. Shin, Y. S. Koh, S. W. Choi, S. W. Lee

Abstract

To achieve the weight reduction of a vehicle, Magnesium alloys are widely used in automobile parts because of its
lightweight characteristics. Magnesium alloys also have advantages in recycling, stiffness, NVH, heat protection. But
Magnesium alloy parts are mainly manufactured by diecasting processes, their productivity was not so high compared to
by sheet metal working.

We are developing vehicle hood using magnesium sheets. In this study we designed magnesium alloy hood which
have equivalent mechanical characteristics to steel hood. Using finite element method we decided thickness of magnesium
sheets under some design requirements and we changed the shape of hood inner panel and hinge reinforcements. Outer
and inner panel thickness was 1.3mm, 1.5mm respectively. Panel dentibility analysis was performed to conform the new
magnesium design by nonlinear FEM package. Formability and hemming of Magnesium sheets are the subjects for further

study because they have poor stretchability compared to steel sheets.
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Fig 1. Schematic diagram of hood bending test.
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Fig. 3 Schematic diagram of hood lateral stiffness
test.
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Fig. 4 Finite element model of hood.
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Table 1. Mass of Magnesium hood (unit : kg)

- Outer | 13¢ | 15t | 17t | 19t
13t 521 | 560 | 598 | 636
1.5t 549 | 588 | 626 | 6.64
17t 577 | 616 | 654 | 692
1.9t 606 | 644 | 682 | 7.20
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Table 2. First natural frequencies of Magnesium hood

unit : Hz)
o Outer | 3¢ | 15t | 17t | 1ot
1.3t 1212 | 1190 | 11.68 | 11.46
1.5t 1273 | 1253 | 1233 | 12.12
1.7t 1328 | 13.09 | 1290 | 12.71
1.9t 13.76 | 13.59 | 13.41 | 13.23
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Table 3. Bending Stiffness of Magnesium hood (unit :
mm)

Outer | 130 | 1t | 17 | 1ot
Inner
1.3t 6.281 | 6.047 | 5.860 | 5.705
1.5t 5367 | 5.169 | 5.003 | 4.867
1.7t 4676 | 4500 | 4358 | 4.235
1.9t 4136 | 3.979 | 3.850 | 3.742
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Table 4. Torsional rigidity of magnesium hood (unit :

Nm/deg)
Out
L a3 | o1se | o1 | 1o
Inner
1.3t 2829 | 2904 | 296.9 | 302.8
1.5t 3142 | 3225 | 329.7 | 336.1
1.7t 343.5 352.6 | 360.5 | 3674
1.9t 3709 | 380.9 | 389.4 | 396.8
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Table 5. Lateral stiffness of Magnesium hood(unit : mm)
Out
T ot | o1se | oL | 1o
Inner
1.3t 1.018 0.981 0.950 | 0.923
1.5t 0.868 0.837 | 0.810 | 0.787
1.7t 0.755 0.728 | 0.706 | 0.685
1.9t 0.667 0.644 | 0.624 | 0.606
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-. Original Steel Model

-.Mg1519 : Original Model(OTR 1.5t, INR 1.9t)

-. Mgl1515 : Original Model(OTR 1.5t, INR 1.5t)
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Fig 5. Changing point of hood inner and hinge.

-. Mod1515 : Modified Model(OTR 1.5t, INR 1.5t)

-. Mod1515R : Modified Model(OTR 1.5t, INR 1.5t)
with Modified Hinge Reinforcement

-. Mod1315R : Modified Model(OTR 1.3, INR 1.5t)
with Modified Hinge Reinforcement
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Table6 23 si4ol ig ATEN

Mg | Mg | Mod | Mod | Mod
Steel
1519 | 1515 | 1515 |1515R | 1315R

Mass 100 58 53 54 56 52
[-st Natural
100 | 131 120 124 136 138
frequency
Bending
100 97 66 81 99 95
stiffness
Torsional
100 | 97 82 88 89 87
stiffness
Lateral
100 93 60 92 95 91
stiffness
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Table 7 Simulation results of outer panel stiffness(unit :
mm)

mat Steel Mg

point P1 P2 P3 Pl P2 P3

E+P | 7.89 | 9.56 | 10.76 | 6.20 | 8.85 | 10.04

P 0.45 | 048 | 0.16 | 0.18 | 0.05 | 0.11
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