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Road noise improvement using Drive Point Dynamic Stiffness(DPDS) estimation
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ABSTRACT

This paper describes a procedure to improve road noise using DPDS estimation. We can estimate a body local
stiffness at chassis mounting point where the path of road input vibration by DPDS with experiment and FE
simulation. DPDS result from FE model has a good correlation with experiment data. FE model DPDS shows
weak points among chassis mounting points. Body panel thickness and shape were changed to meet DPDS target.
Improved DPDS of critical points makes a road noise level lower.

=

M E
2 3P Ao LAE= road noise oA FA
T U9 (0~250Hz) & tire o ¢Jgd =wrt
o] chassis mounting ¥9%E path 2 3}
body & 7} sl A= F27]9 Aol
Chassis 7} body ° ##H+= FHo AAd2
road noise A& ol W¢ Fod JTE 3
Aoz deA k. dnbAo®
mounting FY$ &S hard point ¢ FHAA
3 7} = DPDS (Drive Point Dynamic Stiffness)
7V F2 OAEEY Axr)d DPDS 9 HEE
&% body 9 Adg AR E FI LTS
©]%+9] road noise & 94 4 9= guideline
o] AA FAvkA gAY FHolth tyLo] AEw

[}

-
L

chassis

=

=

& IS 98 weight reduction ©] A<l
AAZAQ weight reduction & H-&EZAQ ZAR

S E3) weight reduction the] Blm 3 AL F
A Z7hor FQHE target stiffness B4
Al g g3l W ot

B =R AxE o]g3ste]  chassis
mounting point °|A¢ DPDS & Ads91 %
Q3 FE 292 1A3te] FE simulation H¢]E
o fFEAAE glsit. AEs A o 7
Al FE S o] gstol DPDS skl ol &
o]-&3to] 7pd Hokol FEE wpste] skl
ou] DPDS 7|4 °] road noise o ojw3t g2
e A e e

T GM Daewoo Auto & Technology Co.
E-mail : sangyun.a.lee@gmdat.com
Tel : (032) 590-6437, Fax : (032) 590-6002

+* GM Daewoo Auto & Technology Co.

612

2. DPDS HE

k=13
=1,

M2 st FE ZH e REN
A2 trimbody & ©]&3te] A3
st ol¢} TYg FE EEE S48+
DPDS HAEsG. sfdel] ARgE EEe
900,000 71 €] node $} 940,000 7] element &
7735 °] 1o CDH spot & ARg3sto] 7 24
S Husldh d142 MSC Nastran SOL
111(Modal Response Analysis)S AR&3}o]
velocity & 78 $ Z&sto] HAE T3t
HES & otz o] Fig. 1~4 <9} #o]
chassis mounting ¢ % front shock tower,

o

e

[

3
= %%

(e

=

&
rear trailing arm, rear spring seat, rear damper
mount 4 7| AFolw, FE Fde] AgA Al&-
¥ 4% Zig B Sleeve & A Rk skl

=

Fig. 2 Rear Trailing Arm
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Fig. 3 Rear Spring Seat

Fig. 4 Rear Damper Mount
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Fig. 5 DPDS Exp. & FE at Front Shock Tower
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Fig. 6 DPDS Exp. & FE at Rear Trailing Arm
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Fig. 7 DPDS Exp. & FE at Rear Spring Seat
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Fig. 8 DPDS Exp. & FE at Rear Damper Mount
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Fig. 9 DPDS at Front Shock Tower
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Fig. 10 DPDS at Rear Trailing Arm
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Fig. 12 DPDS at Rear Damper Mount
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Fig. 13 Front Shock Tower 4] X7} item



“\

S

0

2

Fig. 14 Rear Damper Mount 734 X7} item
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Fig. 15 DPDS at Front Shock Tower after Modification
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Fig. 16 DPDS at Rear Damper Mount after Modification
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Fig. 18 Road Noise at Rear Passenger Ear
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Fig. 19 Road Noise at Rear Passenger Ear
before & after Modification



5. 2 &

A= DPDS HAEE %319 road noise 9
T+ A 4 =2< chassis mounting point & local
stiffness & #H7hstal FHeFdE Hesto] road
noise & 7NAdstazl stom vEd g2 AE
< 4E F ASlth

1) Chassis mounting point €] local stiffness

= /gg u] H/H?QO Hhﬂo -+ }oﬂ FE E'_%]_
o HEAE IS,

2) FE E'_%E DPDS d&4-S F3l local
stiffness 7} #<9k%t chassis mounting point &
gholujo] o] & 7B skelem A H=E DPDS
= el 33l

3) Local stiffness 7H4& E3 road noise ¢
ageol AgEe S e

4) A AA zZIgAe] DPDS HE=E
weight reduction & W33t A3 body AA9E
®7F sk EAZES] w2 test 3 A
el 7o @ & gtk

x =
xoe

ror

(1) D. J. Ewins, “Modal Testing: Theory, Practice and
Application”

(2) GMW14209, Body Structure Interface Attachments —
Drive Point Dynamic Stiffness and Mobility Level Evaluation
Procedure

(3) #A¥2] %, 2006, "Hybrid modeling & ©]&3F
Roadnoise 210l &g A7, £ATEUs =&y 4
<, pp 2108-2114.

616





