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Study of Suspension System for Reduction of Road Noise
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The front strut / rear torsion beam suspension
systems employed in the majority of compact cars
were considered from the perspective of road noise
performance. The low-frequency band from 100 to
200 Hz was the subject of the analysis. Tests using
14 vehicles employing front strut / rear torsion
beam suspension systems demonstrated the existence
of shared suspension vibration modes. FE model
analyses clarified the mechanisms of the respective
vibration modes, helping to enable the identification of
design guidelines for the enhancement of road noise
performance.
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Fig. 1  Front strut and rear torsion beam suspension
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Fig. 2 Road noise and front suspension vibration
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Fig. 3 Road noise and rear suspension vibration

Fig. 4 Rigid camber mode

Fig. 5 Elastic camber mode
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Fig. 7 System concept of elastic camber mode

7

B, KA —HF v VNFEIZAEEL A2 E, E— A0
JURAWUER L, € v F v o ZEfE4E T T 5

321. b= 3V E—-LEMERE— NREIX =X L4

Fig. 9 OBEEXNIRTLHIZ, A4 =D sk —24
OHREAY 2 ER, FL—=Y v T7—2sDhth, | —
Yav¥—4, AVFIAT VAT y Y aNELRNTER
Th5.

Ty P ARV Y g VERULS KA - LldF v v
INHENZERET 5. Ko T —a k&K EFcingy L
LT A NRMbB. ¥ — 240 U LW Z OBEE,
Y — AWH O AW O W O % ICAE T 5729, |k
THF e Az Ch #2453,

Beam center pitching

Front open

Fig. 8 Torsion beam vibration mode, with front open
section

Beam
center

I Pitching or
| vertical bending

PR— I

Wheel |!

I rim !

IBody Compliancel | Trailing Hub  Wheel 1
. N M—

L _bﬂsh_ _I I_ arm_ _beﬁrlﬂg_dlsk _____ |
Vertical \_ ) Camber
motion ' rotation

Fig. 9 System concept of torsion beam mode
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Fig. 10 Camber modes of various cars
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