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Development of SRS Module Damping Structure for Vibration Enhancement and Weight Reduction
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Resonance phenomena represent an issue in terms
of marketability, and dynamic dampers are employed
as one means of responding to this issue. However,
because the use of dynamic dampers increases vehicle
weight, methods that entail less weight increase
are demanded in the area of the steering system. A
new SRS module structure able to be employed as
a dynamic damper was therefore developed. This
new structure reduces vibration without the use of a
conventional dynamic damper. The distinctive feature
of the new structure is the addition of a floating bush
to the SRS module in order to obtain a frequency
characteristic suited to the resonance characteristic
of the steering system. The use of this structure has
balanced increased marketability with reduced weight,
and helped to enable the realization of a method of
ameliorating steering vibration with a high level of
general applicability.
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Fig. 1 1st-order resonance frequency of steering
system and vibration phenomena
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Fig. 4 Effect of dynamic damper and weight ratio
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Fig. 6 SRS module resonance frequency

DR 6N D0, BB EEN T 25812132 O%hRIE
NN, ZF TV ZIRENI U, AKIRRHR & ot 12
T 570K ED 2T 7 ) v & 1R IR g
PRI ETNETH 5.

P&y, ftkd by SRS TV 2 — L ORI %
DKL THABENRH BT Enbh D, ThaRENIZHE
BT 2 ks & Mat3 5.

3. SRS £V 2 —ILF L INEEDRE

3.1. FEBEEOHE

ARTRBERDEA F I 92XV ISOFEZ e RBES
T, $TICHEAEN TS SRS EV 2 - L& LA F Iy
&8 UTHERT 2 FihaitE 3 5. &% Fig. 7
RS BEO 79 —F 4 v IG5k — VO
WEEEEL, A VOIRFFEAFT L 2. IR L W
HHgE ORGSR 2 Fig. 8 IR, G ORI A v ¥ o
L—ZAEBOMIZTO—T 4 VO Ty vaaELE
EZATHSB.

3.2. BIL I REEDRE
KM 2 5 DZEA LB KT RETLDE 2T % Fig.

| Conventional structure |

5

amper model

Dynamic damper.
:0.2kg

Fig. 7 Models of conventional and developed dynamic
dampers

| Developed structure |

[ : Mass
[l : Spring

QIT/ARY. ERBETIEAANZAT Y VLA b wIi—
TV aMEEINTED, a4 LZT) v k- T
Lt onrzas 7y 2 0RAMITREE K, CIHLIRR:
PERPE 5. ZORWEBIZZAT 7 v o 1 I IRE RS &
NE<, A5 VORI R E 2 7-011F L DIKRS T
ZRERHB. TANLZATY VO K, 21K T
% 28T, HIRFEIBRAEAKRT 2 Z & X0HEED, 205
BATFTVVIOFILNER, 7L 238y 7 EREIZE S
PE DRI H — V BIR>TL & 5 R4 L 5.

INEBRTZ72-0121F, IA4ANLZATY) ok
ICRTFE L BEVWRIOIEhERET 2 TFENZELOLNS. 22
TAVYaVv—2ALBOMICTUO—T 4 VT T yva
ERETAZEIZED A NATY v ear L iE
VEK, 2R ETEIMEEIETS. ZOBG, 24 LAT
DUV IRNEA Y Y2 —8 ALY alld—Fy MR
1} 3728, HERMHED K 5 ISEE A OIE R REEIC B &
5725280 7%<, SRS DX A FE5Z L
nREE 5 5.

TANZATY VIS Bk — VHEBEOERRHE & SRS
HARFEP B DO BERFFEDBIFR % Fig. 10 128

. Coil spring
7l |n\sulator A

Horn plate

Protector

Insulator B
Shoulder nut
\

Fig. 8 Structure of SRS module damper

Structure Stiffness model

Conventional

Axial

Horn plate

Floating bush

Developed

Insulator B Insulator A

Fig. 9 Comparison of conventional and developed
structures

— 124 —



BE/t cREPEmMEEMILY 5 SRS £V 2 —IUBEDRHE

Radial spring rate

Target for damper:

l

OK area

Target for horn function

Axial spring rate
; N pring

Fig. 10 Compatibility with horn function

4. EERIER

4.1, BIMEEHER

BAFE L 72 SRS E ¥ 2 — )L O HARIIREEE A MERE U 724G
R, Fig. 6 12N L 7= HERREZIE U7z, IR T 2 b ASHR
% Fig. 1112, 4 F =&V 2D =213 Fig. 5 T/RL
e LR AmEEAAMORIRE- FTh oI L EMRL
2. ShlofESE TR I —F 4 vy Ty vasHEE LA
2, BREEES 3 Z L LT, EGAAE ThEh
HEHFHZLEARETH 5.

REMEO M2 BEET 2720134 V2T ) Vo
ORI AEH L 2k T 2 P 2FfEL 7z, 2 OMER%
Fig. 12 158, SERMEE TR a4 L2 7Y ¥ 7 Ok
LT XE72& %212 SRS Y 2 — L ORI EA FIkE
K T3 20023 L, Hifid CIEREEsZE L anwZ &
DR T & 7=

FITNY Y AT L E L TORKEEIZ DWW TR
FERMAMERE L & IZHERFEIFEDMERETH 5 T & AR L 72,

o 180

(0]

E‘ -

® 0

8 C TN
< N N
o -180

L
N

Inertance [dB]
(

\_)\<
: Vertical mode

: Horizontal mode
I I I

10 20 30 40 50 60 70 80

Frequency [Hz]

Fig. 11 Resonance frequency of SRS module damper
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