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Road noise sound quality development by time-domain transfer path analysis
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Abstract: For a road noise sound quality issue of an SUV, time-domain transfer path analysis (TPA) was
used to study the issue. TPA composition was introduced to determine that the issue was mainly contributed
by the rear subframe from the Z direction. Then CAE technology was adopted to analyze root cause of
noise transfer function (NTF) peak of main contribution paths. The NTF peak was reduced by the tailgate
structure optimization, which decreased 4 dB for the road noise in 30-40 Hz. Sound playback technology was
used to subjectively evaluate the CAE optimization design. Then the tailgate optimization was validated by
experiment, which improved the development efficiency.
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Fig. 1

domain road noise curve of an SUV

Interior time-domain and frequency-
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Fig. 2 Time-domain TPA analysis of road noise sound quality
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Fig. 3

domain road noise SPL curve of an SUV

Interior time-domain and frequency-

P 4 2 I IS B8 i)l fY) TPA 73 i, 45 &
A (1), PA35 Hz 75 [ GBI 9], HE A %0
FN RS (T B AR AT ST ER R S, T LS
BHEA AT 3 8 2% AR ) B2 5 B E A AT Z
6\ J2 5 Z 1WA G Z 18], B UL 2R 5808 )
FRPE 1 AR BRI o el ) 7 2

_ISdB

SPL/dB(A)

Bl4 fICHHS R AL 5 A2 0 A (35 Haz)
Fig. 4 Chassis transfer path decomposition of the

low-frequency road noise (35 Hz)

3.3 ETFCAE®EE ML

BT HUE MBI B4, 8T CAE T Be]
DA X6 1A 3t 5 A7 281 i 800 7= A ) AR 5 iR [T, B8 BmT
DI I Y5 -BR AR -1 N7 =N 5 T T AL

“CUR” kB TR ARG B AH BAE R . AE 30~
40 Hz, %A AR BAR TR BARAS , 22 5| R4 = B
e 230 PSR U o ERELRE 2% 1D () BB ATL 27 SN T %8
BRSO, MM AERS DAL= 42 T B R (58
O JIVEAE . SRTT, FEHE IR SRS A AT 2 o e
(), W BEE I F6 iR R ST 128 8 B ET & XU A fb ik
B, fE— B AR PR TR BB 026 B e G 7
P, 1H 22 243 TR XA B o2 I, 7ESC iR BT
DL B 25 Ta) 8 0N, BR8N vk AT A
LVGNEELER

“BRIRT RE T REIERGNIME . AR A A
R AFAE B BEARBES, M2 TR O I E RS
GEK B A A B IR AR AE BRI
Bee O JusmIE UL, AT 7E B 2L N G g s b
FEAERRIMEE 7, W2 RS RSB 7,
B 5 2 5] AR A B2 0] R (1Y 3 DT R B AR R P
K77, RIAE 30~40 Hz A B N IAF1E 11 HIIEAE

ST GELR LR A Z 1h)

- - - SRR 210
----- R A RS 210

f/Hz
K5 FEGTHREARIEI 50

Fig. 5 Attachment forces of main contribution paths

“u 7R E TG B R GRS UK, HE
ZRR AL L B O 1) 22 2% kT AE i g B 3D F
1 FR) 2 N 7R R N, 38 R PR 2 D R T A 3 R
(Noise transfer function, NTF). 15 & B2 1
NTEF 7£ [ R B 3T A7 AE B S A WAL, T ok — o0
TR &SR 1 RN 2 5 51 R A ZE N e o N'TF A77E IR
SRR — AT 30 A] B — J2 222 pU A I A
TR EEAN R, ToiA R &5 3 — o2
LSRR, W8 T B R =R E S K



820 éﬂj";’

2022 9 A

BEOR AR &5 48 (1] S B8 AR 55 ) A7 745
A AR WOR 5 I8 25 4 A i, AT TR J 2 P e
FE I DTHR o

YRR RSB AR G 58 5, —
PRI U7 RN AR AR Y B R I B, DRt A
S a7 AT AR AU R R R AR

1 & 6(a) FTos S8 B8 42 (1) NTF 1] LA ER, 18
30 ~ 40 Hz N AFLE B 2 ISR o PRI T AR ARH 58
TE SR BE IR A2 (2 B 05 710 N'TF 334775 B3 5 W AF 1)
TEOLT, G 1 A 300 2% M e B8 [ . >R FH THIAR
TUERE 7 AT 0f NTF W(E BT 121, IR sk
NA1%, &7 T EF TR, W 6(b) . BEARETITE
] AR N AEAETT S 7 M B AR i RS, 25 5
ZE N FE s B LB R S T R AR RS AT R A, AT
AP ALk N SN E S Ay

ISdB

JE BB G e i 216

- - - - G AV BB R Z16)
----- JG BB I 2 L Z 1)

SPL/dB

1 1 1 1 1 1 1
20 30 40 50 60 70 80 90 100
f/Hz
(a) FHEHIENTF

AT/ %o

Wb el Hl
ik
(b) X AN TR IR b7
6 PN A B Nk 7 RRURK B ) R4 BT

Fig. 6 Noise sensitivity analysis of a trimmed-body

AR FERIRE SUV KR A 51 2 20 RAT #eit
SRR TTAMR B s 1 AR R, BURE R T B
PRI BE B AL, B AR S AR AR T i » AT 2
TR 40% MRS DTk PUA s SR BT T4

BRI 5G 5 AEA L B 7 AR ATE R TR RN, i
B0 1T AR 2 1B PR e SR TR AR, BRI
BT H S T RE. G, 30 ~ 40 Hz N1
PRI T 4 dB, 1 7 TR .

JEET TN

(a) BRI

I 5 dB
AYaVaN A \
/r\, oy \/“\j’
< AT /
N VA -
% Wi \,‘.l \\ A / J
2 N0
A F = o -
@ /".' - - - - BG4 R
| i:’, ————— PR 2SR
v

20 30 40 50 60 70 80 90 100
£/Hz
(b) MR RER
7 BRI KR

Fig. 7 Road noise optimal design and result
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