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Study on dose-response relationship of vibration sensation and physical quantity
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Abstract: Vibration sensation means human sense discomfort and insecurity and more when exposed vibration stimulus. Vibration
sensation must be considered for design the vehicle such as automobiles. However, vibration sensation has lot of unknown part, for
example, such as phycological response. In this study, we researched response of vibration sensation to some physical quantities. In
this paper, we report results that dominant factor of vibration sensation is vibration acceleration level. Additionally, vibration
sensation is affected by frequency and more physical quantities in case of some category of vibration sensation.

1. 1IL®IZ
IRENER X A B ECE RO O WAt L L3R 0 DHIGHE, PR, AR-HiR ORREHIIB W THBET
NREFEFRTHD. IREFHOFTTICEET 27035 < H 250, IREINEEE, JEEEEOIRE 42 KI5 iE L R
52D FRINTLARBYRGE 2 )T DT SR e O B A it L= B BIP b 7ev . 2 2 ORI CId AL, A
Py, IREINEEE L~ L(VAL) S O B 72 D IREII 2 NRICREE L, 2 b OIREHIIMIC T H IRENE R 2
DHFHITHEIZ K o THIE Lz, 56N 7GR0 DIRENEIE & WPk & O B-FROCBHR OB A AR - O THE T 5.

2. WHEFE
ARRIFFE T O T IRB R FE DR IE OB B S 5B b T 51 Table1, Condition of vibration stimuli
SERBTHS. ABIESEORY WNAIE L, RS | B VAL
CABE VAL 13 BBECAIENT Lis. £, USRI LA il
4 Hz
BE T2 12018, IRBITR L RS & AR A b o 1 42 sH, | 0dB | 80dB | 90dB
5 —T s FIRBIO 2 BN FIV 24 24 Sk O IRBhRIG % S 5 16 Hz
& L7=(Table 1). 1Ay Z— TN RIRE) T O JE
RBIRGE 2 MIE T % DEHITIICIE R 50> 15 fH0 **Ref. 10”[m/s’]
TR 725 SD WA . BLEREET 85 B THAR VAL & R
L, ZRENOBAFHINC 3 BB R &Rt 7 Byl REE % ) 321012 3
7 (Figure ). i LT RVAEOD ST 0 RO T e, T e
BRI 2 B FIFE 20 46 (FEIR21~23 B T 0, FRIICHRE L g T
T “HBESEOR Y WERL L LIRS OfHiThs L pRmsEE [ Zu S7YE
LCEBREIT T FH 72 AE# 78
S, RBIREGD B), INEROT »r — NEB020 0PI 20 T
Z 1%y MIS0 M) & L, Thk 24 [ml(L ReF)dgE CITo 7o REIRE | #%%@
TR AN O BT HIERIRC L VT o7, 72, FBehic [ % Lu o
IREVIMRKED T 5 BIES O B2 R 5 7= DICHERF 1131 ¥ E;g ﬁf;g‘
= T R ST il T
N SEA
3. RRBIOEE DB D E
Table 22 SDEIC & » THIE L= 2 BN ORBIRE 02 L zr - LAERA RN

T, EENEREIE VAL 12 L 5 T8 b T AN IEF IR <, VAL (2] Figure 1. Rating form for the SD method
LT “REARR”, MR Bl WS TEBERE RS 7o TS Z Endbnd. £, “D7auy, “Buy S3E R
B, POEBEIC BB LTS 22D, RLR” FIEBE DA, 70 B IESREIREN 2T BIBR S R o, @
RNV F D 2 =T ROEREERENH 556, TOEREIC X 2IREERE OB LIIREN TH L LEZHILD.

1 : BREET - ¢ - ¥56% Graduate School Nihon University 2 : HRFRT - 28 - K5 Nihon University

349



JEREENC K DO R B ICRNTAEE R X “EHE-H” Th Table 2. Changing trend of vibration

D, LRSI TIX VAL 23825 & “HiR7Ze” LU 280184k sensation
M, 1 F 7 Z—=TNR FIREICIIOG D “BHER” Lii< & U DM R VALIZ H B

BV LD T & n, IRBIREIE VAL 28 b XA R Th s, k| THAR REAE R

S : e KEL B
BREORSIC k> T, RO 552005, | he en o

4Hz70dB, 4Hz90dB, 16Hz90dB OIRENMIIKIZK3 DIRENE D7 v 7 ¢ REgre WL DHIFE N

—/UX|% Figure 3 |29, IEBLIRIRENC IR T 1 A2 X —7 /N RiRE)CIE EAR OV MR A
RERA", R, DIV 45 VAL (B LTI 72 2 IRBIEE JAL A, T D A A L

2550 BISIABIAN LI, < OB VAL 757008 TS, AR | L =on

BIETICIRWTREEOZTIF L A RS 720075 80dB, 90dB & VAL 73 EE

W AICONTENRKE o TW e, F7-, 2Hz & 4Hz (2~ 8Hz & RE7R A

16Hz DIRBIHIKIT %1 B IRBNEREL LR B DEAY I & < A2 BB R HH i) e

To. ZNHDZ LG, 147 2 =773 MREIOREEG (3L OEBEAME S, VAL 23K E T EIEKEIRE) & OiE
WS HIND EEZ BND. 16Hz OIRBIMIIE CIIIERBHRENZ 1 427 2 —7 /30 FREI L D “Biy”, Sl Lk
CoNTWe, ZHBITIEEEHREIOZ AN L > THA LT HIREEE TH 5. LA > T 16Hz & mVER#T
X 1 A7 =T ROBEEIC X DIREETE O LV b EREIREI ORI L 22 b Binzb D L&

ABND. —— EWIGRE -8 1427 X — 78 NES)
3-2-1 01 2 3 3 -2-10 1 2 3 3-2-1 01 2 3
FHEKR : Bk FEAR e BIk7: FEKR P B AT
TR an T o T o
iz o BhHpn 3o Shapv ke B
TETR =N TETR ¢ =N TETR =N
E4W 1 i EAR ) ? AN EAR PrIen
B EHR 2575 — s EEL B EEL
oz E r-10 —& PEN r-10 E
2 EHE] 5 ..'T.Pr\\ BHE] 5 - EHE]
R Hygn w0 - HE B 5 Hygn
WL | menn mLL meR L T e
o o RELL EDW BELV EOL REL
FEHTL R T R FEHTL R
3\ $61 N ) $\ $ $\
2\ &\ # G A B o & 2
L LN LHEN LD DHEEV LHE B M &
(a) 4Hz 70dB (b) 4Hz 90dB (c) 16Hz 90dB
Figure 3.  Profile of vibration sensation
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