ST =Y A8 A A3 E, pp.171~180

(=&) SAE NO. 2000-03-0057

=dXIt UE AMENAS X s 53 & sxi2 E)t
Human Response Measurement and Ride Quality Evaluation for Seats
having various Material Properties
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ABSTRACT

This paper deals with the whole-body vibration and ride quality evaluation in the vertical
direction. The responses of the floor, hip, back, and head in four subjects were measured for
various seats when the floor was excited by random vibration with r.m.s of 1.0m/s® in the
vertical direction. In the transmissibility between the hip and floor, the fundamental mode is
observed at 4.4Hz. In the transmissibility between the head and floor, the fundamental mode at
4.4Hz and the second mode at 7.6Hz are observed. It is shown that the head motion is 41%
larger than the hip motion and the response of female subject is larger than that of male
subject. The response without backrest also was compared with that with backrest.

From these human responses ride quality of five seats were evaluated by the ride value such
as transfer ratio having frequency weighting function in the statistical sense. It is observed that
the seat having high damping property can reduce the most acceleration exposed to hip in the
statistical sense for all ride values, while the seat having different seat spring doesn't show
statistical difference.
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Table 1 Characteristics of subjects

Subject | Sex Height(cm) | Weight(kg)
1 M 176 77
2 M 178 75
3 F 159 45
4 F 158 48

Fig. 1 Experimental setup for whole-body vibration
measurement

w
=
Im
Mo
0x
pall

[
0x
>
Dgl_l

AHE A F&

o, ok
o

oy . ~fr
2 ki o
2 L
I8 rr

2 >

o |m
Wy R b

o

b
o
>

_>‘.
m
y
|&
oft,
Flo
o
24
&

4
% ox (B & J
i ko
o b [

fror
off
tlo
X
e

A ol
ZAs7] AsA 37
A9 747] e 349

o]g3 A&

N
o
_)-’
m
I
Iz
o ok
o
5 12 e
FH‘* o 2
-
o

MNE AZG ARt o5 2¢og F 57
of AEE At AZxg A|JES Axy
< Fig. 291 EAlHo] Atk 2&EA e ke
8e} =49 H|(index) %t YXEE wHto] whit

de 9E2A e wENeH, NE 2zge

A

22 NFE WA ARAFEE 1, 2, 39 A
Eoﬂ el 242k 117, 137, and 7.9kN/m<] 3
7H thEF £30% =9 Zolrt v 3749
) zts} ik

Fig. 2 Sponge and seat-spring

olFAl Aze AEY EYAE FAHHY] e
M Fig. 33 Zo] 7289 44 7|75 o] &84
FHol EF frAke kg timlel, o) ®
3 A 4Bkg ] U] 283} Sl 7} o
BHZRE Scme] FololM Hojme 1w
A28 LVDTE °l&ste] F43tdch 24
H A= Fig. 49 20| Yehgu).

£EA} NE Axgo] 23E NEQ B4 S
HDF gol 1AFE Alagdoz 2A8HE &gl
o 2We BAzAL AH(2)¢) o] g7} 743
R AR (xo)e] E”Ee] £271 00 HAS w
T 7ICOR do vl A S 29 O ose 4

(3)3 o] e 47} 9lu,

Ao oft

mlgc-*-clk—i—klx:O (1)

H0)=x, 2(0)=0 (2)

HeH M3=, 2000 173



Z97 - oA - A

tou xgsin(w V1= + @)

A7NNA, @, =V k/m, t=c/2V km

p=—tan "'(V1- &/~ O terigich ol
A&d F719 HAR Alelel A7) vl H@)3H
o] ®&o| 7b5dlt}t, 2R A(B)E FiA

1=3
49 AF(HE A4S + Ut

Vi &
x,~+1/x,-=e§2”/ 1=¢ (4)

(= In(x iry/x5)
\/47T2+ ln(xi+1/x i)z

)

ZA el 4
3|

EE T AAA Aol F71E
F4o] 7h&3t

6)7 Zol ik AFF(w,)9

o

or
= 6
@ (l‘z‘+1_fi)\/1—§2 ©

g3 A(7-8)34 2ol AEY 2TY(k) 2 P
Ble) A5 ZAol Fssh AL o] W
& AEE 2 A2YOR BAE @ Aolne
27)ske} grol &4 thad "tk add 2 @
FolAE 3%7] B 22y 2 WF 45E
27t 5 19 BEe A%t 1 Ane

Table 2 YehASit

k1=w§,m1 Y

cl———2§vk1m1 (8)

174 BIRESHTEE =Y

Displacement (cm)

-

X0

(aIare:

¢ seatl
seat2
~w- ggatd
seatd
« seats
—a—— back

Time

(sec)
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Table 2 Seat material property
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