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Development of Wiping-Stain Using Industrial Waste as the Filler
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Isostatic Pressing for Sintering Titanium and Titanium alloy
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NXX : ZEER 4 4,98 1.25
NXY : ZEER 4 1.10 0.28°
NXZ:XEER 4 0.12 0.03°
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(f’r-= kro = 18)

=11773.07181134
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'ﬁ.: M.y, +M,y, +M;ys

r
=1.00002347

& SET D AIEIRHEDOZIRS, 1T

S,= (M1, +M,y; +Myys)*

r

=11773.07180808

RELTHS. 12,
S.=5:—S;
=0.00000326
RESEV TS
-
=(0.000000019 .

RREESIZ,

-1 (g,—
S"" r (Sp Ve)
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SNkt Y i,

1
r (Sﬂ_Ve>

V. N
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BRI,
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Development of Simulation System
on Vehicle-Occupant Dynamic Interaction
(3rd Report, Influence of Parameters of Occupant-Seat System
on Human Comfort)

Shuji NISHIYAMA

My first report dealt with the theoretical analysis and verification of a simulation system for
vehicle-occupant dynamic interaction. This simulation system can be used as a tool to investigate
the effects of physical variables that influence automobile ride comfort. In the second report, the
effects of sitting posture of seat system on human dynamic behavior were investigated. In this third’
report, the effects of parameters of occupant-seat system on human dynamic behavior are investigat-
ed using this computer simulation. This paper is concerned with the effects of the increase and
decrease of parameters, such as the occupant’s physical dimensions, characteristics of joints, length
of support point of chest and thigh, spring and damping coefficients of seat cushion and so on, on
human comfort. Frequency response is investigated in the frequency range of 1'to 30 Hz. As a result,
it is found that these parameters exert a serious influence upon both vertical and forward and
backward acceleration ratio.

Key Words: Simulation, Coupled Vibration, Human Engineering, Automobile, Seat Ride Comfort,
Vehicle Dynamics, Parametric Study
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wy, wr « 74 Vg SO ETEMEMMOM
AR TER S Hi- AR OEREE T 7 L0
1EFRT IS5 12 HHEDETVTH D, FERE,
B2 @RY & O wIEE & HEP, M, KEREs LU
TEHSOE>ORME L LTETFMELTHwS, &EO
EOCBERLERE— AV M EERT S, 2K E
BLUBOBESHC 7V 7yavy®E—AV N 2ERT
3, HiliRi, BHik, Yy, Jur i eIV 70ER
TEEOLFTESLEEKLZ YOy F U &S
»EET 5, ThTERLEZh EEEOMIZ, dht
FonRBIUYRRYYaVRT7 VIV avRERET
3, 7o BV 7 OBBEEBOMMEEREREIZ
PR MVRAY— FICKE UIIERTRE 2 ER T 5.
PRRYYavRIVIva D0 TRIER%:
PAMAY—FOBKTERT, xYrid7orb
EVTOIyYrery b ERERTRLS T
EFNALT 5.

(X1,21)
B RN:]
)
(X2,Z2) \s
\&4
A % &
%
02
¢
0 r (X3,23)
00| B3 ¢ (X4
>
Q«—-lf (A la B
Zo b—=z7} : -
Is lj
lo

2 EBETILVOEER



H-REREREH I 2V —va v VAT AOBRGEE ISR

3. NSA—SORE

31 HEERTOEE FHROVIav—var
CREM-FERONIA-ZERDL> L TRAE
L BEREZDWTHE, AMEEHOLI XV IE, &

YIMER, /XY VELIE, v 72 MER

— AV FEOHAENFEELEE S 5% JM50 5 %
—(HEARABFORE, ABEL D50 /-5
ANMEBERFET2)OEEERLL. 8, BEBXUETD
REEEF IR R (1) W X 3FEBE Rt L Lcwe,

Ti=Kmax,i* 7i+ Tmax:-tanh Qoifw:e) - 1)
bl
=0i— Ors1, 0= 6~ Gini
=1 (%), 2 (BELR), 3 (BER)
mm”nwmmwﬁ%bxoﬁmﬁlﬁwmtk
h&d 5,

(1) OFHIRHED 0)%&!@ EEEN L —H
L, BEMESE s BELI(RLTVREbDEEDbN S,

ORE - v— NROTRAOERER - MRS
OHE (ki, ci, i=1~5) 1%, M3 WRTRE v — MRD
EFNEBWT 707 2 L TREZEMREL, A&koD
REICEEM® 2EE L, BEEEE(1~30H)» 5
FE L7z

HERIZOWTIX, EREESVSY 4 7OHEM %1
HBLTw3, ¥YIal—yaYFERLLERSEO
HE, @ge— 2V, BEEBOXDER-MEHE
FE, 74 roEH - BEEEREB L USED
FEEDETIIER A —» CEBHBEXNETH
B, YRRy Y avRI) IV a v iZERT - S
ZRZR(2)THEMBL, Fr, Fr,z, DE 2B E L
7’»(4)(5)

fi=F;-tanh 2uv:/xp) ]
i=f(7uvt), » (V7)

SEAT PASSENGER SYSTEM

3 FE-v-1MROETN

I, nBEANYRE—FERT, F, F @70
YEBECVTORATV v a v HERT, 2o B8
RKIVIZIVavHEBRBERA M AE—=FERT,

EE - ¥— FROFILE BRIZRT. '

m1=5.3214kg m»,=26.4894 kg

ms=18.816 kg m,=10.329 2 kg

1,=0.036 652 kg-m? Iz=07938kg-m2

1,=0.203 84 kg- m?® 1,=0.1911kg-m?

kh=49kN/m k=5.88kN/m

ks=49kN/m A=392kN/m

ks=196.0kN/m =784 N-s/m .

=98 N-s/m ¢=98N-s/m -

=98 N-s/m ¢=7.840kN-s/m"

5H=0.152m L=0.196m :

5=0278m [,=0.149m

5=0278m" /=0.286 m

LF=0126m /[,=0424m"

;=0350m /[o=0.799m

p=0.050m [,=0.163m
INSOEREHEFETE LTUTORNETS. &8
THEHATZ2EES - V- ' RZBLUEBERZED/ ST A~
FIRBEEUNERCENT—F Lz 3,

1 BEERTOBEOHEMR L EEROBLHDH
HRETHY, ©—rEE2RY, HESLSRIE 1HO
THFELLHEY R T LA X D RO, UTFICRTE
BRRBCOWTHHERTH 5. F D LR CIIIIR
BOoC—JEEBAEBBCEETHS. 2 & 2. T
BZORLTCHEOREIC—2EE 28— 0%
Y. BIMAOMERE — 27 EsFET 2 HiRA K%
T o , ,
M4, 5 BEEFETOBEORESHO LT HAS
L URTR A AIMERELE® 2 hZhmd,  InEE i g
BOREELD LT HHEMNEE B %\ ERTEF FE
Erxv7aoryb7u7 L TAAMEETHRLULZETDH
3, UTF, L THRB X URIBAAMEEILE 2T
N R, R: LEEF. HF1L 2 3, 4 BT THES, 7

R EEETOBEOHERE

Symbol i Value (Frequency) ‘Symbbi Value {Frequency)

z 0.0284g ( 30Hz) | Ra | 0.3860 (3.25Hz)
007289 (12.1Hz) | Re | 0.2070 {4.00Hz)
zo | 2.3730g (12.1Hz) | Re | 0.2780 (3.75Hz)
z 12.3070g (12.1Hz) | Rw | 0.3430 (3.25Hz)
ze - | 0.0246g(30Hz)| Ra | 1.9040 (3.48Hz)
0.0833g(98Hz)| Rz [ 1.8140 (3.48Hz)

"1 “Rs | 116310 (4.29Hz)
R« | 1.3090 {4.29Hz)




EH-RERERIEEY S 2V —Ya Y Y RATFADBERE IR

ACCELERATION RATIO

o T T T T T T T T 1
0.00 8.00 12.00 18.00 24.00 30.00
FREGUENCY (H2)

4 ETIEEE L

9.30
2 e

0.20
1 1

ACCELERATION RATIO

T T L] 1 ) T T T 1
0.00  6.00 12.00 18.00 24.00 30.00
FREQUENCY (HZ)

5 Wi

IR, KBRS B LU TR 27T, R i3 4Hz & T
¥— 7 2 LABROBME &b iEEH L 20K
BLTWL

3-2 BRHNCE REOEH, A, KBHES
JUTRSRMOSER 2 EEFETL S 0%HER L THF
BEHCRZTEELRIN TS, K2RBE—7ELH
REEHROHEERESRYT. GEIHEINT 5 &, HE
D R: DE— 7 EIRK X < 20, KEBERS & O FRRES
D ReDE— 7 EINE 25, FIHEEO R DE —
ZERE LRV, HIRAESUIEEE L AR LR
U, [RSIETE T 5, TRERELLEY, R 2
Wi, BRESEMT 2 LEHEd, E—JHIFKE
(md, HERBEMETRS 2EAERT. B63H
WO R CRIZTEHEOEE R RT. BENHENT 3
v, RIEREBRTEL, Y —7EIEKRELRS, L
BoC, BESLUTORFEKTIIEE,»EMNT 5 i

® 2 EEEHRRTEHE

Symbol | mi{i=1~4) 30% down | mi{=1~4)30% up
R 0.3360 {2.83Hz) 0.3870 (3.25Hz)
Rxe 0.1990 (4.60Hz) 0.1990 (3.73Hz)
Rx 0.2820 (3.48Hz) 0.2760 (4.00HZ)
Rx 0.3940 (3.25Hz) 0.3030 (3.25Hz)
Ra 1.7830 {4.00Hz) 2.0000 (3.48Hz)
Rz 1.7170 {4.00Hz) 1.9280 (3.48Hz)
Ra 15510 (4.28Hz) 1.7190 (3.48Hz)
Rus 1.2520 (4.29Hz) 1.3130 (3.48Hz)

# 3 B AV IOPE

Symbol | li{i=1~4) 30% down | li{i=1~4) 30% up
Rx 0.4180 (3.25Hz) 0.3580 {3.25Hz)
R 0.2130 (4.00Hz) 0.2020 (4.00Hz)
R 0.2840 (3.73Hz) 0.2730 {3.75HZ)

* R 0.3630 (3.25Hz) 0.3260 (3.25Hz)
Ra 1.9200 (3.48Hz) 1.8900 (3.48Hz)
Ra 1.8250 (3.48Hz) 1.8080 (3.48Hz)
Ra 1.6260 (4.29Hz) 1.6350 (4.29Hz)
Ra 1.2980 (4.29Hz) 1.3200 {4.28Hz)
Q
3]

]
————— INCREASE BY 30
2H STANDARD VALUES
o® —-— DECREASE BY 30°%

< A

(28_

z_-

o

: 4

=

wi 8-

il

w

Q9 ]

(5]

<
8-

g
Syo0 | 8.00 | 12.00 | 18.00 ' 24.00  30.00

FREQUENCY (HZ)
6 R EKRTHEROEE

HEEEAE < 72D, MR AL E O FBBTIZN
S¢nDh, BEMOSSSCH RS L, BEIRDS
i< ns,

33 BEE—A>LORE RRAOES, Wi
5, KBS X UTHEOSBOMEE— 2 > L Off
BT & 0% L TRASE I RIZT B
PRET 2. #3178 L HRAEH O ERER
REY. B — AV MY L, RO RO
Y- Ei/NE {3, HE LIREO R0 —7
BRPPAE Y, KL FREO R 0 Y —7
BEERRAEL RS, R: BEU R WThOHF LI
RRBRRELL B4,



HH-RERERIER Y S 2L —va vy VAT AOHK (B IR

2-
e ~———— INCREASE BY 30 °b
e STANDARD YALUES
—-— DECREASE BY 30 %

L N

06

=

-

n:g_

56

: -

«<

e

do

g

«<

HEAD

1) L) T 1 T L) T Lf 1
.00 6.00 12.00 18.00 24.00 30.00
FREQUENCY (HZ)

7 R ZRIZTHEMEE— X ORE

2.
”
""""" INCREASE BY 50 %
3.-‘ STANDARD VALUES
o —-— DECREASE BY 50 °
2.
«<
128_
z-
[=]
o
<
&5 &
i
w
o
(%]
<
8-
o
8
%.00 = 6.00 | 12.00 ' 18.00 = 24.00 = 30.00

FREQUENCY (HZ)
B 8 R.iRIRTHEHKHEOHE

7TIREEEO R ik RIZTHEEE— 2V FORES
AT, ERE- AV MO L 2B R £V Y
R: DESBRE L, BEHH 1~30 Hz 0K iz
THEVLRDON S,

34 REFHEORE N(1D)TEBLEZEAD
W B IUBHEHiO7 ) 7y aryE—2A Y hOE
% 50%BE L TRENOEEPRIT 3,

8, 9 XD R, & R: WRIZTHAHEEOEE
TRT. RCOowTi, RIFFEBECHENKEL,
BB LA T2 LBE R’ 23, R IXDOWTH,
BEEL1~30Hz OB B TEENED S h
3,
RABPE—7HEHBREROHERBRERT. 7V
Z¥avE—XRMOEMT 3L, B EFEERO
R: DY —7fHRKEL 2D, KR L THRHEO L —
ZEIRNEL RSB, RICDVLTH, EHEb 7Y oy

# 4 HEREORE

Symbol | Ti(i=1~3) 5 0% down | Ti=1~3) 50% up
Ra 0.2730 (3.25Hz) 0.4280 (3.25Hz)
Re 0.1970 (4.00Hz) 0.2130 (4.00Hz)
Ra 0.3530 {3.73Hz) 0.2450 (3.75HZ)
R 0.3880 (3.25Hz) 0.3270 (3.00Hz)
Ra 1.8170 (3.48Hz) 19320 (3.48Hz)
Rz 1.7560 (3.48Hz) 1.8370 {3.48Hz)
Ra 1.5750 (3.48Hz) 1.6550 (4.29Hz)
Ru 1.1850 (3.48Hz) 1.3430 (4.29Hz)

R5 LOEE

Symbol Iy 20% down’ li 20% up -
Rx 04370 (3.25Hz) 0.3020 (2.83Hz)
Re 0.1990 (4.00Hz) 0.2130 (4.00Hz)
Ra 0.2850 (3.73Hz) 0.2520 (3.73HZ)
Rx 0.3590 {3.25Hz) 0.3020 (3.25Hz)
Rz 1.9190 (3.48Hz) 1.8570 (3.48Hz)
Rz 1.8180 (3.48Hz) 1.7930 (3.48Hz)
Ra 1.5930 (4.00Hz) 1.6430 (3.48Hz)
Rz 1.1880 (4.28Hz) 1.4370 (4.29Hz)
8.-

o
oo T INCREASE BY 50
¥ {1 STANDARD VALUES

—-—— DECREASE BY 50 %

ACCELERATION RATIO

) HEAD

L] 4 T L L ¥ T L] - L] 1
0.00  6.00 12.00 18.00  24.00  30.00
: FREQUENCY (H2)

9 R: RRIRTEEREORE

ayVE—AMBIEMT L — i kEL 25,
R: & Rt bz, 3EREHEMIEEML L2V,

35 KEBEPZIGHME L, nEE [ oErE
BT S 0%WRAL T, REOBEERN T2, &
5 E—7EEHIRABEROSTERRERT. L2098
My 2e, RESO R, DY —7{ixks< 2y, B
B, KBRS & U FRSMOY — 7 /IS S 55, 3t
SRRSO TR 2 05, S 2L 2w, Ry e
DWT I, TR SO — 7 IS S R Y, K
BEER & TRERIZ R VA X < 25, SIRAMSIEAREE
ETREL, EHREL W,

3:6 REGPXIFAMAR L OB L OE2ERE



El-REREREHS a2 —va YV AT LAORFE G IH)

HEITH S 0%WRL T, ERNOBELTRNT S, &
613 — 7l L HIEREROHBEERETRT. L0
Mmise, RO R O —7{HIZKEL &5, HiE
AEBRESEOATES 255, ELRELLZVL,
R 22T, B MHEBTOE — 7 HEPPK
2D, KBS ETRBEePNEL 25, HiRA
BHRIELL Iz, :

37 o—M¥EMENKE EEXBROERE
B FEMEREHRE (K, i, 1=1~5) & Fh T hAEREHT
25 0YWEL TRENOEELRNT 5.

ki, ¢ % 30%WRLICBEDO Y — 7 E L HIRAEE
DFHERERERTISRT, by, o 2T 3 &, FEWO
R DY — 7z K& %3, R ZDWTIE, X
RPRKREL Y, AESIZERLEY, KBS L TH
BIZRPNE L s  HIRAEHE R, £ R: wThoD
BELVELELEW,

B, ¢ % 30%EH LIRS DO Y — 7 E L HIRFEEEK

D EER LR WRT. k¢ BWINT 5 &, B,
HRAAEE, KBRERS & N TFEEEED R: O — 7 HIZ A %
(B, RAzownTid, EIEELLZY, ke
KR PRS2, TRERPPOAE (5.,
SEFAERIE R: £ R wFhOBEbELLZL,
ks, cs % 0%BRUTBEOE — 7 1 £ HIREBEK
D EFEREFE I WRT.H10, 11 FFEED R: & R

% 9 ka, C3 @%@

£ 6 LoORE
Symbol f« 20% down I« 20% up

Rx 0.3630 (3.25Hz) 0.4140 (3.25Hz)
Re 0.1910 (4.00Hz) 0.2290 (3.73Hz)
R 0.2570 (3.73Hz) 0.3040 (3.75HZ)
R 0.3200 (3.25Hz) 0.3750 (3.25Hz)
Rau 1.8930 (3.48Hz) 1.9170 (3.48Hz)
Rz 1.8100 (3.48Hz) 1.8220 (3.48Hz2)
Ra 1.8340 (4.29Hz) 1.6260 {4.29Hz)
R 1.3200 (4.28Hz) 1.2940 {4.28Hz)

i% 7 hk,a DEE
Symbol | ki,ci 30% down ki,ci 30% up
R 0.3680 (3.25Hz) 0.3990 (3.25Hz)
Re 0.1730 {4.00Hz) 0.2420 (4.00Hz)
R 0.2360 (3.73Hz) 0.3220 (3.75HZ)
R 0.3240 (3.25Hz) 0.3720 (3.25Hz)
Ra 1.8900 (3.48Hz) 1.9100 (3.48Hz)
Rz 1.8160 (3.48Hz) 1.8160 (3.48Hz)
Ra 1.6420 (4.29Hz) 1.6190 {4.29Hz)
R 1.3200 (4.28Hz) 1.2940 (4.29Hz)

# 8 kz,‘_Cz )-23
Symbot | kz,c2 30% down k:,c2 30% up
R 0.3840 (3.25Hz) 0.3830 (3.25Hz)
Re 0.1910 (4.00Hz) 0.2230 (4.00Hz)
R 0.2590 (3.73Hz) 0.2870 (3.75HZ)
R 0.3400 (3.25Hz) 0.3460 (3.25Hz)
Ra 1.9000 {3.48Hz) 1.9000 (3.48Hz)
Rz 1.8190 (3.48Hz) 1.8100 (3.48Hz)
Ra 1.6370 (4.28Hz) 1.6230. (4.28Hz)
R 1.3070 (4.29Hz) 1.3100 (4.29Hz)

Symbol | ks,ca 30% down ks,ca 30% up
R 0.3050 (3.03Hz) 0.4320 (3.25Hz)
Re 0.2330 {4.00Hz) 0.1850 (4.00Hz)
R 0.2860 {4.00Hz) 0.2730 (3.48HZ)
R 0.2520 (3.25Hz) 0.3900 (3.25Hz)
Ra 2.0100 (3.48Hz) 1.8190 (4.00Hz)
Rz 1.9490 (3.48Hz) 1.7450 (4.00Hz)
Ra 1.8040 (3.48Hz) 1.5500 (4.29Hz)
Rz 1.5350 (3.48Hz) 1.1790 {4.28Hz)
8-

n --—-——~ INCREASE BY 30 °
b STANDARD YALUES
2 —-— DECREASE BY 30°,

o&

: -

«<

-3

x_-

o

: .

«<

&8

it

7]

o |

Q

«<
g
g
%.00 | 8.00 | 12.00 & 18.00 = 24.00 = 30.00

FREQUENCY (HZ)
E 10 R, RIZT ks, ¢ DEE

g B
6] ~—~—— INCREASE BY 30 %%

STANDARD YALUES
A —-~— DECREASE BY 30 °.

<40
1

\
i)
\
[}
\
\

ACCELERATION RATIO

0.00 ' 6.00 | 12.00 @ 18.00 « 24.00  30.00
FREQUENCY (H2)

B 11 R WRIZT ks, s DFEE



ER-FEREREEY S 2v—Ya vy A7 AOBRGE IR

#£ 10 ki, s DB

RN ks, s DRE

Symbol | ke,Ce 30% down | kece 30% up
Re 04340 (3.25Hz) | 02760 (283Hz)
Re 0.2230 (4.00Hz) | 0.1880 (4.00Hz)
Re 0.2850 (3.73Hz) | 0.2560 (3.75H2)
Ru 0.3480 (3.25Hz) | 03290 (3.25Hz)
R 19400 (3.48Hz) | 1.8590 (4.28Hz)
Ra 18370 (348Hz) | 1.8090 (4.00Hz)
Ras 15680 (348Hz) | 1.6830 (4.2Hz)
Rus 10780 (373Hz) | 14280 (4.29Hz)
g ‘

5 ---—— INCREASE BY 30 %
. STANDARD VALUES
. —-— DECREASE BY 30 %

2]

<

g

z.2

o

g7

<

e S

2

w

O

Q

«<
g_

o . .o
1 HEAD
8‘ 1 1
o0-00 ' 0.0'0 ) |2:00 ! |8-’00 ' 24-'00 30.00
FREQUENCY (H2)
B 12 R, CRIZT ki, c DHE
8-

-=-=—=— INCREASE BY 30 °/
STANDARD VALUES

——-—— DECREASE BY 30°%

a.30
1

ACCELERATION RATIO
0.20

1 HEAD"

00 §.00  12.00  18:00 ' 24.00 ' 30.00
FREQUENCY (HZ)

B 13 R WRIZT ke, s DEE

CRIZT ks, s DEEBEZTNTNTRT, R. & Re WS
&b FEREDS 1~30 Hz DFRIC B THESTED 5
N3, ks, s #EEMT 5 &, BHER & THEER D R D ¥ —
ZHEBREL %3, REHEARBRO R, O — 7@
WS 23, HRARMRBERE LR L, KBRS
THEY 5. 10 REAE L v, TS, NAAES, KBRES
FUTRRO R DY — 7/ E k3, ®IEFHK

Symbol | ks,cs 30% down | ks,cs 30% up
Ra 0.3860 (3.25Hz) 0.3860 (3.25Hz)
Re 0.2070 (4.00Hz) |  0.2070 (4.00Hz)
R 0.2780(3.73Hz) . | 0.2780 (3.75HZ)
R 0.3430 (3.25Hz) 0.3430 (3.25Hz)
Ra 19040 (3.48Hz) | 1.9040 (3.48Hz)
Rz 1.8160 (3.48Hz) 1.8160 (3.48Hz)
Ra 16300 (4.29Hz) | 1.6300 (4.29Hz)
Ra 1.3090 (4.29Hz) 1.3090 (4.29Hz)
iz E b ERAT 3,

ki, co % 0% WWLI-BEDO Y — 7 {8 L SR ¥ -
DR ERERER 10 1CRT. ko BEINT 3 &, IR,
SR, KBRERS & U TERERD R: D ¥ — 7 {HIZ/INE
%5, HIEFAEREIEROATREL, ErIAELL
2V, ROV TIE, EEREREEOC— 7 {HigPe
&L 2D, KEBERE TREEBIZRRAE < k3, 3#iE
BEHEEME b LR 2,

B12, 13REHDO R, BL U R RKIZT ki, ¢4 D
BERZINTIART. R 20T, HIEARHETCE
BERY, ko OBHEEOSEMT 5 &, ©— 27 H1
BL, RIERAEBERR LR T 5. Lisso>T, #iE
BUTORBE TR, by, co OFHEEIEINT 5 & R,
BANS BB, RewwowTid, I~15Hz THELS
ke co ORMEAEDSEINT 5 &, R: 3ANE <R3,

Fs, s % 096 LI A D ¥ — 7 fl L SR B
DHEHRERILWCTRT. kb, s OFLIC X 28R
R: & R: WA KL, TSR, A, ABRZS L UT
BRI bIZE A LRD SRk, HIERHSC L
RED >RV, '

4. % & o

RE ¥~ FROENT A— 5 BREEBICRIZT
BB OV TERMITRE LT, ZORE, BHonL
BolBMEELDBLROLEBY CTHD,

(1) REFBCREIHEEOELOBBIIAS
W, B, FTFARMEREL (R) w3 K& BB R
2L, BESENT 3 L RAKKO R 0¥ — 7 AR
KRERB, 851, MRABRBITHT 5 @A ET
¥, :

(2) {EHEE— 2> MREONE S FAIEE
(Re) wHEBERIZT, tEMET— x> M SINT 5 &,
BEHD R DE—Z{HIIINS 8B, Ry & R iR
DEFE b HEEBEBIEA L 20,

(3) BUEMHER R. & R. WA HERIZT.
HE7 )7y avE—R Y h OELEINT B &, B



Em—iﬁ%i@ﬁiﬁ%v Ial—YarvVATLORRE IR

LIBBEO R ¥ — 7 HIRKE 2D, KRBREFET
BRSO E— 7 HI3/NE %5, R 20T, &L
b7V 7y avE— A MOBEMEMT -2 E

HRE< %D, Re BLUR: £ bic, RERBBEE

Lz,

(4) L2803 % &, RSO R: ¥ — 7 #Eik
K& &y, HE, KB L U THEOY — 7 #Eix
NS D, IEEEBIIERII TR 208, Ebid
ELLEW, R DWW T, B L RSO — 2
ER/NE D, KERER: TRRERIZRROKE L 2 5,
HIRA BRI KBS TREL, Z»RELL Ry,

(5) LDHEMT 3L, BWO R DY —7HIRK
&3, HEFERAFAESOLTRL, ELRE
{ELzw, R OowTi, EfLAEHR o —7{E
BRRKREL D, KBS L TRERR /NS
5. HEREREELL RV,

(6) ko1 XIREES & KERERD R, B RIR
7. kl, C1 @fﬁ%%ﬁ%iﬁﬁ‘% 30%%3[]75 tﬁﬁﬁ#‘:’ﬂi
D R: DY — 713 17%RE, RBEEO R, OE—7
EiX 16%BEAX {25, HRAFKI R: BXU R
WThOBESLEL LRV, kb, c XA & AR
O R CEERRIZT. k¢ 53 30%1IMF 5 &, Ak
WeABEMO R, DY — 7 Eix T hTh 8%, T%BE
K& 55, HIEAEKE R: BV R wFhoBs
WKOWBTHEL LV, ks, o 28T 2 &, BHEE T
BRERD R: DY — 7 {EII K& < & 5, REER & KERER
DR DE—Z7ER/NE %3, HIERERIITEL I
ERU, KEBSBIZTRET 2. BEHrRELLZV, R
DWLT, BE, RS, ARSI UTRBELE
—7ERNE B IEREREEHE b LR T 5,
b, Co IXTEER, FAEAER B L KBRERD Re, B L UTHE
MO R WCKEWEERRITT, ki, oo DEIEEFET
D5 30%MT 2 L EHEP, REEB X UAREOD R,
DE—27 i thTh 28%, 9%, 8%BERL T 5. T
FRERD R. DY — 7 fHIZHK 9% I3 5. SLRFHHUT
FTD R: D& TEET 5, EhiRELEw, R 2D
WTRELE DB EF TS, b, 3 R BIU R T
NOBECBLTHEEPTD Shiwy, HIRATEK

bR ki,

FEOVLHIICRIZTRE - Y — bRAF A DOEHE
OB TERNCRE S N REABRZY 5 h T,
AR TEBONRERERERIC S, B E
BRI E LTREETE 0D LBRS,

SHOBEE LT, 10 Hz gieWe o RIRIREIH
FET VI VIRHENEREECRIZTRE S
BT 5L bMNETHD, ABOBEFHO/IENEE
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Development of Simulation System of Vehicle-Occupant
Dynamic Interaction
(4th Report, Influence of Expansion Joint
of Highway Bridge on Human Dynamics)

Shuji NISHIYAMA

This paper presents an application of the simulation system of the vehicle-occupant dynamic
interaction which was developed by the author. During the application of this system, the effects of
bridge expansion joint and vehicle speed on human dynamic behavior were investigated using this
computer simulation system. The expansion joint of highway bridge is modeled by Fourier series
function. The randam roughness of an actual highway surface has been taken into account in the
simulation system. It was found that projection of expansion joint and the shape of obstacle exert
a serious influence upon human ride comfort. Some results are presented in the form of parametric
plots. Allowable height of expansion joint in the vehicle speed range of 40 to 160 km/h, and a

standard of maintenance are presented.

Key Words: Simulation, Human Dynamics, Vehicle Dynamics, Ride Comfort, Coupled Vibration,

Bridge Expansion Joint
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