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ABSTRACT

This study presents the design modification for SCR muffler of a commercial vehicle. Its main
objective is the reduction of radiated noise at SCR muffler. For this study, the research of five steps

were achteved by experimental and CAE analysis. First step is the measurement of radiated noise

using impact—acoustic test. Second step is the source identification using experimental modal

analysis. The cause of radiated noise source is confirmed by the resonance of end plates at SCR

muffler. Third step confirms the possibility of resonance avoidance using SDM analysis applied the

mass control. Fourth step is the suggestion of design modification which is the change of mode

shape by CAE analysis. Last step is the verification of design modification using SYSNOISE analysis.

Finally, the prototype product applied the countermeasure of resonance evasion was manufactured

and the reduction of radiated noise at SCR muffler was confirmed by pass—by noise test.

AT WAzl A

T
P
et 294

He Wolzge Foi5 S48 A4 9
@ BEL 23 Qom, oldd slg Yoy Fue
HES 2 2254

L b e = A

F2E 5 gom, A5

T ZAAA}: FEY, AFANEEATY R A ATAE
E-mail : cybae@katech.re kr
Tel : (041)559-3339, Fax : (041)559-3070

* A3 AFARFTATY ANHRA A A7

816/t 5EESEE3 =

/41898 A 8%, 20084

A spdos 2

o
dz £ ofy
o
2
8
Ach
ﬁ-é.mlo
N

R 2 do

o
by

o,
B3
fr

ot

SELEHEE
Aztel tlg wHe AUTFEol GE Forls
AFROIE Ae) FL 9l

=
, O
°
&
>
ofo
_)'.1_1’
2
2
et
=i
R
H1

%ﬁom o] WE =g To %%‘EMX}L

71 AS] Az g A7 &3] o|F

Ak

po] AETAl 3ES A JIEFY 4~
Z 1o ?hﬂEMerﬂ 77| e

A4S Bl 2854 23S =%

R N

2 FIF

l:l

}

T
B ol
dlo
| o

o
it
1



&A1& SCR piFe|e) WAL E siHe] #

gt SpARE wiziAlel A RAE e Ago] AFA
FY T AIE  25ULE L8] w9
Z1A AF 2EATL w714 29 ASHA B
g oopu} THEF ] wWE gl AR 2
FEE TAA "ok wEA EFE 258 A3
TEA Rk ohz Hyy Ml e &Rzl T4

| a
of o]Fofo} &8 TAANE A& WHANL F

(A et

ofell o] Aol 4007y ofde] WY EF
AFHE SCR W& Heto] 714558 258 5
Aetal, s&7A ol A&dEs A5 vEe
Alzglel diste) 24 Wy g MY PEe §
3ted BEol A PAHAR = &5 Azl g A

€ FY3ta o] 2FHE AF HAMAN HEAA
U HEFY 257 A HEAE BFATIE AF

st A A7E FHsA

2. NMZ Pass—by Noise A8

21 NE aE

o] Ay H&Hoixl SCR WZelE I Ditol
Al A 29 AEoz 440utEF 9 9y EF
A2 d 49l AEolt}. Fig. 1& AFEY 9B 1B
AFE a27eln] FAe of 80kgoln 4 Eud
dolEg] AL ¢ 50.6 cmelt),

Fig. 1914 QI#& B8 Eooe a3
SCR #wi& Bdstn F ¥V 9718 AA
22 wjZo] Hy Jd3rlE gIus AN 8
= 722 73 Ao wEa SCR HE W
1% 7] FEol e 23 oz Age] T

N Jo & o g

Catalytic

tﬂuﬂet

Resonator

Separator

‘*’lnlct

Fig. 1 Structure of SCR muffler

rok

} AT
7191 2 F2II A8 AEE LA Pk
2. 2 AMEE Pass—by Noise A8
E88 Ml Aol A4 wo HAAHE
W‘r* £ dutyoz 7 ¢dAlM KS R 1020

(ISO 362) #5714 Al 29 AFAEWHEE B39
ZA8HA s, &4E S%E B3 s
AEF WAAE B A3 ARE wdsA =
ot T B3R HP o2 nAFH Y pass~
by noised] AF FAR= Table 13 2t} o] &

o Hgsojz SCR W& 3%, 44071859 Eﬂ
g Ego HEHAX7] gFol 80dB(A) oi3te]
AAg HgdA do.

o] A+l HgHolz SCR #HEY 13 Ng
ste] KS R 1020 AlgvrAel st 69 7]
Bl 109 71°}H|7}A] pass-by noise AEE <
A3 85.9dBA)Y L&#HEE EES, o4
&R dEAe] FE A e 3ot

2

et
=l
ul%

48
B

Y

2.3 SCR HEd| 2854 24
SCR =& AN WA= 259

ZE.
Ae FRsp7] f3kd, o dFdMde FE-5%

Table 1 Regulation of commercial vehicles

Small size 77 or under
Midium size 78 or under
Commercial 97.5 HP or 77 or under
vehicles _ under
Big [ 975 <HP < ; |
size 195 8 or under
195 HP over 80 or under

Jmpact-Acoustic Test 166 Hz
Exciiation : Inlet Pipe N
80 { Response : End Phate b :

Fig. 2 Frequency response of impact-acoustic test
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Table 2 Result of modal analysis
Mode Frequency (Hz) Damping (%)
1 115 5.18
2 515 3.47
3 166 0.58
4 464

Fig. 4 Mode shape of 3rd modal frequency
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Table 3 Information of CAE model

Table 4 Result of normal mode analysis

ftem Model Node Element
Cover 4,088 4,096
Inlet 1,434 1,411
Separator @ 1,784 1,553
Catalyst ’ 7,701 7,200
Cylinder o 6,050 5,949
Qutlet 473 446

Fig. 8 CAE model for SCR muffler
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Mode Experiment CAE Error ratio
3 166 Hz 165.7Hz 0.18%
4 256.8 Hz 250 Hz 2.6 %

(b) Model attached stringer

Fig. 9 Modified model for resonance avoidance

Table 5 Result of normal mode analysis on modified
SCR muffler model at 3rd mode
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3 32 ZH0E IR Yz IRt ¥
stEjo] g ¢ & AT RuP BAE B4
32 AFRET FASE AR E 2838 ¥
A& ¢ F UReuE, o] AFME il ujgt
a3t Nz W

SCR &9

LAY

Fig. 10& SCR #&2jol H&5old WAk E 3l
Mol Z2AAE vehd Aot Fig. 109 ZEAA
o we} SCR =iE€2fe dFH 4749 @Y 35
A& AdAs] akeE 7t F SCR #Ed
oM WAskE tEx S HolHE FSEgith
o]% SCR #&#] tid BEM 2dzgs +33
¥, af8d B9e TS PRg e
Farsict.

Fig. 11& SCR HEZ2HE W 1mE Ze &
2 TAREES Yepd adeln, Fig 12€ 74
ol AEH FHEEES T VEASTH HANA
Aol W BaraSeiA FHE ek gtk
Patag AFH V|ERDE 165.7Hz tigelA
93.9dBe] &%& YHERHZ SleEd v, A2 B
HEEL2 77.6dBY e AL &S &

Fig. 11 Noise filed point mesh for SCR muffler

165.7
93.9
(a) Original model

Frequency[Hz]
Radiated Level [dB]

200.0
77.6
(b) Stringer model

Frequency[Hz]

Radiated Level [dB}

Fig. 12 Result of radiated noise analysis
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