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Abstract : In present study, it aims to compare the noise and vibration characteristics between magnesium alloy and
steel hood panel. The AZ31 magnesium hood panel was fabricated through warm forming process, and the noise and
vibration characteristics between both hood panels was compared through the measurement of engine radiation noise
and transmission loss, as well as FRF on modal analysis. The sound insulation performance of magnesium alloy was
wholly superior to that of steel hood panel, even though the transmission loss of magnesium alloy is lower than that of
steel due to mass effect primarily. The FRF characteristics on modal analysis indicates that the resonance frequency of
magnesium hood panel is remarkably increased to higher value than that of steel hood panel. The radiation and interior
noise of magnesium panel even without acoustic hood insulation were remarkably lower than those of steel hood panel
with acoustic insulation, in particular, at a range below 4,000 rpm.
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Table 1 Weight reduction and static stiffness between
magnesium and steel hood panels

Panel | Steel | Magnesium
Items panel panel
Density (g/cms) 7.87 1.78
Torsional Stiffness (Nm/deg) 210 320
Weight of hood panel 98 53
without hood insulation (kg) ' '
Weight reduction per hood panel 46
(wo/ hood insulation) (%)
Weight fraction of steel hood panel to 0.71
GVW* (%) (w/ hood insulation)
Weight reduction by magnesium alloy 0.36
to GVW (%) ’

* GVW : Gross vehicle weight

Fig. 1 Typical views for outer panel-side(a) and inner-
reinforcements(b) of magnesium hood panel
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Fig. 2 Typical view of modal test with hood panel (a) and
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Noise Characteristics and Frequency Response Function on Implementation of AZ31 Magnesium Alloy to Automobile Hood Panel
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Fig. 6 Global mode shape at 1st resonance frequency of
magnesium (a) and steel hood panels (b)

Log (m/s’)/N

R =it R

Amplitude

10e-3

|

|
S A
Hz 250

Fig. 7 FRF-curves for local area of magnesium and steel
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Fig. 8 Comparison of engine radiation noise between mag-
nesium and steel hood panel without acoustic hood
insulation
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Table 3 Radiation noise level of magnesium and steel hood
panels at idle condition

Position
Hood top Hood front
Panel
Magnesium (AZ31) 54.4 59.4
Steel (SPCEN) 543 59.4
* Frequency range : 500 ~ 10,000Hz
** Full-load condition / No acoustic hood insulation
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Fig. 9 Comparison of radiation noise measure at top-side of
magnesium hood panel without acoustic insulation
and steel hood panel with acoustic insulation
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Fig. 10 Comparison of interior noise (a) and articulation
index (b) between AZ31 magnesium hood panel
without hood insulation and steel hood panel with
acoustic hood insulation
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