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Fig.1 Tire cavity resonance model in free state
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Fig.2 Calculation procedure of acoustic

finite element method
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Fig.3 Components of tire cavity resonance acoustic model
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Fig. 4 Radial excitation in frequency domain required for
acoustic simulation
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Tab.1 Sound absorption property values of

melamine material
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WiBH/ (Paesem™) 10 000 ||[Hh% 1.01

TE R R AL L, R AE A A 5 3UFE P 2
RaAE L5 SC A, IR IR b g SO =R SIS
TR A e A, OB RHEE L D920 mm, 5 SC5E R B
R 5 75 2 AR 25 AN I8 T 7N o

PR FAT R S UR T L, SRR —
WAL W R a2 R TR R o (Bl 2 A S 142
HzAb % if 25 1 P TR 2% (dB) = KT AN E19 Ff s

ZALREL
oA

SR A

B8 MifBMEENTREHENIES
EENIEAE
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interior attribute definition
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Fig.9 Nephogram of tire cavity sound pressure levels at

142 Hz after acoustic treatment
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Fig.10 Sound pressure level spectra of nodes after
acoustic treatment
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Tab.2 Melamine material thicknesses and tire cavity
sound pressure levels

JLEE /mm A5 2/ dB T R
b c d dB
10 77.12 56.69  77.76  57.51 67.27
20 75.73  54.58  75.71  55.22 65.31
30 73.40  53.08 72.79  53.67 63.24
40 71.04  51.94  69.78  52.34 61.28
50 67.66  50.20  65.35  50.53 58.44
60 69.49 53.32 67.70 54.13 61.16
70 68.18  52.44  65.83  53.69 60.03
80 67.74 50. 89 65.03 51.75 58.85
90 67.54  50.25  64.51  51.27 58.39
100 67.30 49.92 64.23 50.13 57.90
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Fig.11 Relationship between tire cavity average sound
pressure levels and melamine material thicknesses
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Tab.3 Melamine material densities and tire cavity
sound pressure levels

I/ (Mg - m) o g/ dB SR LR/

a b c d dB
0.010 8 67.66 55.20 65.35 55.57 60. 94
0.020 8 69.18 55.10 67.46 55.55 61.82
0.030 8 67.90 55.05 66.16 55.40 61.13
0.040 8 68.49 56.03 67.94 56.18 62.16
0.050 8 71.40 57.53 71.20 57.44 64.39
0.060 8 71.91 56.92 71.72 56.46 64.25
0.070 8 71.85 56.27 71.44 55.57 63.78
0.080 8 71.69 55.94 71.10 55.20 63.48
0.090 8 71.55 55.76 70.80 55.08 63.30
0.100 8 71.41 55.63 70.55 55.07 63.16
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pressure levels and melamine material densities
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Tab.4 Melamine material porosities and tire cavity
sound pressure levels

T A H RS/ dB A RS/
L 1%

i b ¢ d dB
0.49 71.25  56.38  69.88  56.72 63.56
0.59 71.43  55.64  70.24  56.08 63.35
0.69 70.60  55.27  69.27  55.73 62.72
0.79 69.50 55.12  67.88  55.56 62.02
0.89 68.50 55.11  66.53  55.52 61.42
0.99 67.66  55.20  65.35  55.57 61.00
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Fig.13 Relationship between tire cavity average sound
pressure levels and melamine material porosities
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Tab.5 Melamine material flow resistances and tire cavity
sound pressure levels

FilL/ (Pa e s+ m ) i/ dB TR/
a b c d dB
10 000 67.66 55.20 65.35 55.57 60. 94
11 000 67.61 55.17 65.31 55.54 60.91
12 000 67.56 55.15 65.26 55.51 60. 87
13 000 67.51 55.12 65.19 55.48 60. 82
15000 67.39 55.07 65.05 55.43 60.74
20 000 67.09 54.96 64.65 55.32 60.50
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Fig. 14 Relationship between tire cavity average sound

60

pressure levels and melamine material flow resistances
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Tab.6 Melamine material characteristic viscosity
lengths and tire cavity sound pressure levels

ARG HE K B /mm WA /dB VI
b c d dB
0.11 71.38 55.55 70.51 54.96 63.10
0.12 71.38 55.55 70.51 54.95 63.10
0.13 67.66 55.20 65.35 55.57 60.94
0.14 71.37 55.54 70.51 54.94 63.09
0.15 71.37 55.54 70.51 54.94 63.09
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Tab.7 Melamine material characteristic thermal effect
lengths and tire cavity sound pressure levels

FFIEHK I /mm WAPIES /4B RIS/
b c d dB
0.08 71.37 55.54 70.51 54.94 63.09
0.09 71.37 55.54 70.51 54.94 63.09
0.10 67.66 55.20 65.35 55.57 60.94
0.11 71.37 55.54 70.51 54.94 63.09
0.12 71.37 55.54 70.51 54.95 63.09
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Fig.15 Relationship between tire cavity average sound

pressure levels and melamine material characteristic
viscosity lengths
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Effect of Properties of Porous Sound-absorbing Melamine Material on
Tire Cavity Resonance Noise

WANG Guolin, WU Jingxuan
(Jiangsu University , Zhenjiang 212013, China)

Abstract: Taking 275/70R22.5 radial tire as the research object, the tire acoustic simulation model was
established. Based on the indirect coupled acoustic finite element method of LMS Virtual Lab software, the
tire cavity was filled with porous sound-absorbing melamine material (melamine material) , the influence of
melamine material on the tire cavity resonance noise was studied. The results showed that melamine material
had obvious effect on reducing the tire cavity sound pressure level. For tire cavity noise reduction, the
thickness, density and pore size of melamine material had the optimal values. The tire cavity sound pressure
level decreased with the increase of the porosity and flow resistance of melamine material, but the effect of
the flow resistance on tire cavity sound pressure level was less significant.

Key words:tire; porous sound—absorbing melamine material ; material property ; cavity resonance noise;
sound pressure level;acoustic simulation



