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Effects of loudness and tempo on vibration sensation in combined environment of vibration and sound
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Abstract: The objective of this study was to determine the effect of sound stimulation on whole-body vibration sensation by
simultaneously exposing subjects to vibration and sound stimulation. In this research, the effect of sinusoidal vibration in the vertical

direction from vehicles on the human body was examined through psychological measurement.

1. XC®IC

3R V) WRORE SRS R & OB BRI AREN 23R E 4 D kAR
1%, ZOREFICOE BRIRHIRAESE DS, enbidA
NL—H =R 72 ETEA O NN U 5 7D N
Bahb 2%, RECE O % 7% LT5E O MBI
B9 2MMTEB1ITZ A8, 4RE) & EARIRHC B4R S o

BERBE T COWRBIRTE ~DEBIIAREZ 22 > T,

AW T, EHIREERE TR 5 A ORI
WZKIFTEORBELZTRDEBENILE LT, TOREX
ETURIZER L, LEFRTFEEZ O TR L
2. SERIE

PR A IREN IR A5 S, SREL T M OREh & JE
W& R L. REE FEFRCERET D55 OB
Wit~y N7 42 Mo, g 3R 7221 ~23
WDBFRFEIBNTHS.

PRENSAFIIERE T 1 O EREIHIREN T, Table LTRT 42
12FE5H & L7z, REhD K Z I 132~ 16Hz D IRENE I H
*F L C70~90dB D35 DIRENNLHEE L~/(VAL)ZJIS C
1510 CED B AT AR A EAE CIRBNER A E 2 L7 R
L ~W(VL) CRE LT,

H4MFIITable 200 X H 12, % & L CQAEEHDT > RD
EESOR~T v L) — R~ HE & L Thiy L
NIN—FEDHRTA ~ AR (WN) EWNDOEEE L~L%
BE DT o ARITE DT TR AR S 7 BB 227
HRE L.

3. BERHOTERTEFR(FHER
3. 1 EBHE

HERMEDOEREZIET HI2DOPHERE LT, EH)
L FEFIRHCERTE LR 85 DA AL LTV D
LA DFERIT o7, PERF (T Table 1DHRENSA}: & Table
2OESA DS TR RE L, 15 & IREIF
LEORIIIE L D LYV T D) &0 D ForTHEER
EATolz. ZHUT XD, T EIRENFESEOR ST L
BEAMBRE LUV AREEIC LV RDZ. 1540
FERFEN T R 12080, IREHREREI60FD DA FH180FVLAN Tl
R,

Table 1. Vibration conditions

IRENER SR VL(VAL)[dB]
2Hz 67(70) 77(80) 87(90)
4Hz 70(70) 80(80) 90(90)
8Hz 69(70) 79(80) 89(90)
16Hz 64(70) 74(80) 84(90)
Table 2. Sound conditions
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Figure 1. Equally feel level the strength of the vibration and
sound
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Figure 2. Relationship between vibration sensation strength and

vibration level (Equal sensation sound)
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Figure 3. Relationship between discomfort sensation of

vibration and sound conditions (VL90dB - vibration frequency
4Hz)
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Figure 4. Relationship between discomfort sensation of
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vibration and vibration level (Equal sensation sound)
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