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Noise reduction study of wheel loader
Du Hwan Chun
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2.1 Base line test

o
Fe AgW BAY FAE A&Hoz By 2 -~
Sol v, 56 0duel gojde g g OV SEE RS £1 R BAYH
Me] &9 Aoz E J9199 Directive

Adoz B4 By Ehﬂ 3 2uAEe 8 :
_—110“ TTS}'O:] J+ _g__% B]_Ags}_‘_ 7] 7:“ 86/662/EEC 9’] ANNEX I o“ [D}~E]- )‘] SgE]
| =y ﬁq’.

2 ol g oig L—S—% A7y eI Ze

Ay F5A #3 Jolw, Yoy 7 2AELE

%7}"§i X}%Q] o]_]% '!’1?_ ‘QE ‘FILX&]O] “?‘—)-\\—‘E“C E‘EJ:%QE‘“@(SOUHCI Power

Adsel NYHES sa, 54 Frjel o LevehE B, SARYUE Directive

Sole Ue Atze TAS Edsor 42 TYIYEEC o ANNEX I & uhgtes,

S & 4 = A3 gt A& FH BoldA 7] ¢ wkFo ul
PEd 289 DA FuSZ AN 2 € 75m=2 AE39th. Figl 3% Table 1

Fulel age Aze szoz, & ayy O FE FA AANS AT

TUAE AL &= AY F3u9 o
EAl AuFo gl Zd(Loader)d 7

> r°*'

=
=
L9
o
yu

Table 1. 67 2 Ao HE (Z¢¥ ' m)

el B3 URog £5& A E cabin ek X y z
el &8 2 R LS FFo] & HAAH ¢ 2 5.25 5.25 15
Hof Mg oA EH AHE =HojglA g 4 -5.25 525 15
AT B0 E3] YR A g Ao gL » 6 ~-5.25 -5.25 15
HE 71gol e Ao B dFdA 8 5.25 -5.25 15
T cabintl 2% ¥ 4% 2% A#RE ¢4 10 -2.025 4875 5.325
A7AY A wA-Z AfEn, HA 12 2.025 -4.875 5.325
HAS A% S £ 2 2 2NE §
3} HAF EFEY ALE Zysigd #F
ge 2.2 Noise Source Identification

1 ] ity mappin
«Faddign JFAE HRVIART 229 AHE 3 SF Q9AE FHo

—564 -



o] §H o, o] HFAIF FEjolA A2
€ Hu4£%(2300 rpm)et 2100 rpm(rated)
9 F7HA A$-2 Yol &FHo] o]FojHe

m, 26 AA EHEE 50712 vy =3
ZA3E mapping, A3

2.2. ral m

TZE9 modal EA HI& 9

impact hammer kit& ©]&3% frequency
response function ¢ &% % modal
analysis 7} #3385, 7|ALLEY F
Z3F 9 A% EATRY #AE 937
st g YHEe] o] EHAUG (AL
29 & Al%e Wg time averaging
method, coherence analysis, engine sweep
analysis ).

3. Test Results

3.1 Base line test
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Table 2. #]% 4 & (sound power level, dBA)

2300 mm 2100 rpm
Location 2 86.0 835
Location 4 89.2 87.8
Location 6 89.3 875
Location 8 85.2 84.0
Location 10 89.7 87.6
Location 12 89.0 86.4
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3.2 Noise Source Identification
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4. Noise Reduction Scheme
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Case 8 ' Engine hood?l side door panelg&
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Case 9 : CabW headlinerg ¥ & F &g
3 49 (Fig.10 &%)

Table 3. @A Cab W A&(dBA)

Case 1 83.0
Case 2 83.5
Case 3 82.0
Case 4 80.5
Case 5 79.0
Case 6 715
Case 7 77.8
Case 8 76.4
Case 9 75.0

YRS NEHEHAY 6719 &4 He &
Ad=HFo2RE sound power level® z+Z}
THozH dRIEY HAHE GAER 1y
wagoed, 9 A2AFA dAE AXE
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base line data.
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Case 3 : Cooling fang I AT ZA$ (cab
25479 Case 7 #&3)°|v, fan blade®:
regular pitchE z3 3, ¢f 1 dBA 9 9
4% F7HE YEdh
Case 4 : Cooling fang mixed pitch® Z+=
fan®. 2 wHe F$Z, regular pitch fank
£ AR EA oY, original cooling fan® th
= AAER ZF
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Case 5 : Radiator §7/1& ALAE &3 +
Z WAL N2 FAX 25m2 Y F5
Case 6 : Radiator access door W43 &
X7 FS

Case 7 ' Engine mufflerg& A& A2 a3
A5

Case 8 : Articular joint area®] & HEE
o e

Case 9 : Radiator access door2] S48
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Table 4. TAE 9F2& (dBA)

2100 RPM | 2300 RPM
Case 1 1199 1139
Case 2 (110.8) 112.4
Case 3 111.8 1140
Case 4 111.2 1132
Case 5 110.7 1126
Case 6 109.7 1118
Case 7 109.5 1115
Case 8 108.8 111.2
Case 9 108.7 i11.0
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Slde View

Fig.l Geometry of Six Measuring Points
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Fig.2 Cab niose spectra at high idle
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Fig.5 Acceleration level by engine sweep

w/ Emergency Steering Line

Fig.3a Sound Intensity Mapping
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Fig.6 Cab noise spectra by engine sweep

w/ Emergency Steering Line disconnected

Fig.3b Sound Intensity Mapping
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Fig.7 Cab noise spectra by engine sweep

Remote Control Valve Hydraulic Line on Cab Floor
w / Revised accumulator Hyd. pumbing
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Fig.4 Acceleration level by engine sweep. ) i )
Fig.8 Cab noise spectra by engine sweep
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HIGH IDLE, CASE 1 (83.0 dBA)
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Fig.9 Cab noise spectra

Fig.11 ab Fan noise (time & freq. resp.)
before shroud modification

HIGH IDLE, CASE 9 (75.0 dBA)
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Fig.10 Cab noise spectra
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