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Application of articulation index and mean reverberation time in sound
absorber property evaluation for interior vehicle

CHENG Zhiwei'
( Guangzhou Automotive Group Co. , LTD, Guangzhou 511434 , China)

Abstract Acoustic performance of passenger car can affect directly people’s subjective feelings. However, it
is not enough to estimate the performance only by subjective understanding. So it is necessary to introduce
some convictive physical parameters to describe and judge people’s auditory sense in vehicle. Therefore,
designing testing scheme becomes a key point to diagnose and improve acoustic characteristics of vehicle. In
the development of passenger car’s interior sound quality, two parameters, articulation index ( AI) and mean
reverberation time are compared and analyzed for full vehicle sound absorption characteristics in this article.
After subjective estimation and objective test on the actual vehicle, the definition and relation among
articulation index, interior mean reverberation time, absorption coefficient and the decay slope of sound
pressure level (SPL) are discussed. It demonstrates that Al lied on vehicle’s property of interior absorber
materials when the car is running on high-speed road. Finally, some cases are proposed to modify the acoustic
materials of relative parts, which is as one of the main methods of improving Al.
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Table 1 Reference table of AI computation

A Wi (Hz) ZH AR (dB(A)) M
1 200 64 1
2 250 69 2
3 315 71 3.25
4 400 73 4.25
5 500 75 4.5
6 630 75 5.25
7 800 75 6.5
8 1000 74 7.25
9 1250 72 8.5
10 1600 70 11.5
11 2000 67 11
12 2500 65 9.5
13 3150 63 9
14 4000 60 7.75
15 5000 56 6.25
16 6300 51 2.5

SPL ref-Noise<0 |=—=>

| SPL_ref-Noise>30 ||=:>| Al=Weight%

0<SPL_ref-Noise<30|=—=—=>| _ Al=(Weight*
- (SPL_ref-Noise)/30)%

KL B b TR
Fig.1 The flow diagram of Al computation
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Ja o E AL(E S8 J5 X7 2% 1 H1 ML 200 Hz %] 6300
Hz JlT A AT AT 25 FOR I, g REAS 31 42 88
PR AL JRE) SUM_AI(all frequencies)

p1 A B AR AT, 1000 ~ 4000 Hz 4t 7 4
B AU Z A Bir A 16 S BUA R 1Y) 64. 5% ,
I T A 9 AN BORCEE /Y SR il AT SR
SCHET « B0 4 g A T 3 0 T A M A 7 o
O MFBLI P s R ER 225 G Bl 4 HAA
HrE A BN 1000 ~ 4000 Hz 1 75 Hs 2048 i, AT 58
A BRAR T NN B S SR R BT LA
N USSR A ROCR 23 B 22 — 88 004
FIAE A AIEL 200 ~ 6300 Hz 115 & 1 Wi B2 2 F1
BN B NI, R B TR T TR S
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Reverberation time = - 60/Slope, (3)

1. Reverberation time
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Fig.2  Original mean value Y, and decay curve with sound

pressure level at some frequency domain
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Fig.3 Computation procedure of mean reverberation time
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Fig.4 Relation curve between absorption coefficient

and reverberation time
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Fig.6 Interior SPL decay by sound source interrupt method
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Table 2 Interior SPL decay and mean reverberation time Table 3 Layout about interior absorber materials
i IR IR R S FR I A ] () o SR FRL B I
5 s s
1 =y -504.2 0.119
2 B -582.5 0. 103 i[RI SR
1 PU:600 g/m?,
3 SH 2 -588.2 0. 102 115 m*/&;
EEA,
. 2 PP:350 g/m?,
4 TFIRWIE 0.20 m*/ 4
4.1 FHERZLHE TR,
QN 3,762 P TLAS B 22255 1 R 75 A R 7 3 §E7TO=403/{?2’
{4 M HAC S (PU R Polyurethane R 2 fig , PP Rl Poly- ' o
propylene B N 4%, PET RJl Polyethylene terephthalate
RERLYE) oE MEHRESE T2t 2e Attt
) 4 PP.300 g/m?,
4.2 RIS L 12 m¥/4;
TN 8, S e B < 451 4 A i L Al P ) ) R
MOEER ] PU Ko 5 58, [A) B JEE BE 34 1 10 mm Fedi CREE R,
Z 5 WP FRRIE 45 BB Y B AR Bl O [ 5 PP=3502g/212’
B 0.18 m*/ 4,
1.00 X A =x
0.90 x’%:§ﬁ; & x’%fﬁd& i
0.80 i 2
e
0.70 x7
= 0.60 %//}
ﬁ 0.50 /A
=040 Va ré —a— BRI
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Fig.8 Absorption coefficient spectrum of both original and improved acoustic materials
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120 km/h A ATHE T 00 F 35 & WM EE A T AR RS
HHTSEEL60.7%, TS H 4 2 1Y
71.5% , EMIEHIRIR

x4 REEENMRBAHABHEFEAFFRRER
Table 4 Interior sound property of test vehicle

during various stages

P F B B

. PT1 PT2 SOP
FIEH(AB(A)) 71.6 70.2 69.4
T (% ) 59.2 63.0 68.5
75 R AR -530.9 -555.6 -576.9
SEH R I ] () 0.113 0.108 0.104
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