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Design of Floating Seat for Control of Seat Resonance Frequencies
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A method of seat design that makes it possible to
control resonance frequencies of the seat in order to
reduce seat vibration when the vehicle is idling and
when it is in motion has been proposed. The research
discussed in this paper made it possible to reduce
vibration by controlling the resonance frequencies by
replacing the structures of the seat-mounting unit with
floating structures using rubber bushings. It was also
shown that partly replacing the mounting unit with
floating structures makes it possible to control the
resonance frequencies of the entire seat. Compared
to a design that replaces the entire seat-mounting
unit with floating structures, this design makes it
possible to optimally position floating structures for
each type of seat. The issue of balancing vibration
reduction with strength and durability and crash safety
performance due to fitting the floating structures to
the seat-mounting unit was addressed using stopper
structures optimized for each type of input. The use
of the floating structures in an actual vehicle realized
a lighter-weight seat configuration than the use of
conventional vibration countermeasures.
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Fig. 1 Frequency of vibration when vehicle is idling
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Fig. 2 Frequency of vibration when vehicle is in
motion

v — b & U TCOMEMAMERRL G2 R b & O
MEE 5.

ZZ°TC, TRED 3 mE#EKT S Y — FREtOFEFIH %
KiffEORSWET B,

(1) v — MHEEEBE Y ta— L T&EBRZ L

(2) BREEMT A MERE ML MR L . TE B T &
(3)EHEREMNMP LA F Iy s XV SBEHDY — M

NLTERETHEZ L

Thick

X 2

Thickness
doubled

Ratio of CAE result
thickness to original

Thickness
halved
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Fig. 4 Differences in resonance for different floating
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Fig. 5 Parts of floating structure

W AT X 5. X (c) RO XS ARASICK
D (a) & (b)) DI /NN—FBBEHELZBRICE, 7u—7 4 ¥
IREGEARPEWT TS Z L #IET A2 L v STH B, Z
TS & D B EVERERB TCO AW T LN T
& AR L /2.

Flvu—7 4 YOREORKN LA T O E,
Fig. 6 IS d. 7u—7 4 VUi @) D& H iz — 1k
FARDOMAFEBICEE S5 Z & 8, (b) D& 5 IZHUHT ik
WONEBIZEE S 5 BT dH 5. MR & M09
%Dy — MBS bE Rl s llE 2 =B TE 5.

33 NXEHDOEEFE

¥ — MREEREDOERT 5 > — b HIREI A KT S
DO Ta—F 4 v IREEON T ERIE, FEM & w7
CAE T & 2[R BUiAT &2 i Li%e L7z, ¥ — F OHIRR
WEIT Y — OB XY, ¥ — FELO) T EBORIPEIC A
HG¥N5. Lzh>TCAE TOEFMLICEEL T, #
RIZAIfkE LT, Fig. 7125 & D12y — P AKE Y — b
U S oM 4 £ 7L U 7=, ik & oS3 o K
U NS IR &k R 5 A £, TN—T v aD
FEEIZ 6 HHE DS 2B A S L LTH A2 TRITL 7=
ZDIN=T 9y 2D ERELEEINT A =224
T4 EBFEREL, o e AR L A DR A KD 72,

B¥s, NARH L 72IKECO MR EETRIIZE L T Z
NETLIF T AMOAMALS L INTNE P 5, K%

(a) Positioned between
seat and body

(b) Positioned in seat

Fig. 6 Layout of floating structure

Floating structure

Fig. 7 Model for calculation of seat resonance
frequencies
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Fig. 8 Structure of floating seat

Table 1 Comparison of mass between conventional

and floating seat

Part name Conventional seat [kg] Floating seat [kg]
Cushion side frame 0.70 0.80

Foot member 1.14 0.60

Foot bracket

(Include floating 0.62 1.02
structure)

Bracket - 0.11

Total 2.46 2.53
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Fig. 9 Relationship between seat resonance
frequencies and bushing stiffness
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Fig. 12 Results for vibration when vehicle is idling
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