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Prediction of Fit Feeling of Motorcycle Seats Using Body Pressure Distribution Simulation
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A measurement standard model of buttocks shape
was made. This model represented average body pressure
distribution of Japanese. The distribution data of
Japanese, American and European were measured, and
compared by using Buttocks Characteristic Index. The
pressure body distributions for every category of
motorcycle seats were measured by using the
measurement standard model of hip shape. Relation
between the measured distribution data and the fit feeling
evaluation was analyzed. Based on the analysis, a
prediction equation of fit feeling was devised. A
simulation model of body pressure distribution was
created using Finite Element Method. The simulation
model was substituted for the measured distribution data
in the prediction equation. A prediction method of fit
feeling has been established. The established method has
allowed early prediction of the fit feeling for motorcycle
seats at the designing stage.
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Fig. 1 Sample of measued body pressure distribution
Table 1 Sample number by country

Number of sample Average age

Males Females Males Females
Japan 100 100 38.8 31.5
France 80 60 414 38.1
Italy 110 100 33.2 28
Germany 80 60 38.3 39.1
US.A 150 115 41.4 38.1
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Table 2 Results of principal component analysis
(Eigen vector)

Variable name |Principal component 1| Principal component 2
Contact area 0.662 0.158
Total load 0.665 0.124
Variations of
surface pressure -01 0.938
Kurtosis -0.331 0.282

Table 3 Results of principal component analysis
(Eigen value)

Eigen value | Contribution rate
Primary principal component 2.033 0.508
Second principal component 1.006 0.252

Table 4 Results of principal component analysis
(Factor loading)

Variable name | Principal component 1|Principal component 2
Contact area 0.944 0.158
Total load 0.948 0.125
Variations of
surface pressure -0.142 0.941
Kurtosis -0.473 0.283

Table 5 Verification results of difference of mean value
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Fig. 2 Characteristics body pressure distribution
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Fig. 4 Body pressure distribution of French
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Fig. 10 Measurement standard model
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Fig. 12 Rating scale (Nine points method)

Table 6 Sensory evaluation results

Types of motorcycle | Score (Average) Standard deviation
Touring 6.5 0.6
ATV 3 0.4
Large scooter 55 0.4
American 5 0.6
European “A” 3.75 0.6
European “B” 35 0.6
Small scooter 3 0.3
Off road 1.5 0.2

Table 7 Results of variance analysis

Factors | Sumof | Degres of | Unbiased | Varance |verfoation
Test subject| 3.78 4 0.94 2.29
Sample 130.19 7 18.60 45.19 *x
Error 11.53 28 0.41 -
Summation | 145.49 39 - -

+*1% significance

— 228—



gbobooooboobobobooooooooboobobo

42.000000000
FHAHEHEE 7L T 8 U TV Do — + DIRED i 25

WUz, FHUDE S = DDERE 1% Fig. 13 1ICR9. 4.1,

HO B REaHliAS S & FHIHEAEE 70 TREM U T AR =204
T — X OBREEREIFOHIC K D RDOIAER, 70 v MK
FHIRC(DOBELN. COROTHME & FHEO BRI,
Fig. 14D X 21CE->THD, FHIILIBMEZRAT S &
&b, Ta4v MEETHITSC ENREE Ko Tz,

T4y M= a g o) ¥ BAERE o, XBEY—7HE (1)
a , EBOH
a | BRI
a ,: JEE PEAK “PHMEODMGREL
(R?= 0.93 FKADOEHERA 0.9

&0

Off-road model

Large scooter model

1

Touring model

Fig. 13 Measured body pressure with measurement
standard model

6.5 - ®
55 I (]
€ (J
£
o 45
p=)
(7]
©
o
€ (]
T 35 (]
=}
©
<< e @
25
157 @ | | | 1 ]
1.5 2.5 3.5 4.5 5.5 6.5

Predicted value

Fig. 14 Correlation between prediction score and
sensory evaluation score

ggboboooobooobbooboboo

YIial—ya YEKERETY— DT 1w MEDRTE
flizralgEL U, i & b yIIXmOREER EzX5 T &
ZHNET . KR TY « v METHZ -V EHiZ2
BTIRSTHITIS, FHAAEEETIVORES 1500, ik
ZIHET A MAFELNIVICHBIT 2 0805 %, Thedk:
B9 2 Fik b UTHREEEZ W Te iR E 2 B A TE.

51. 00000
FHAARMEE FIVORED Y 2 2 L— 3 Y EFHRD
TR CTERT B DI TO & S RikieRiE %
INWHDIERRIEfNTY 7 R 23 R LTz,
c FHAIHEHEE 7)1 & o — b ORI ZE(L, TAERDK
I, MERHEOIEE M EREE X  TalRER T &
CRBRBROBOI VTRV —F T =T L LR
WMizBTES T EZBEL, BRIHNTT— 2 DIERK
& RBR RN AL AT REZR TV R A kS a oy
EHIB L

52.00000000000

AREEFTICB T E KL 2 20E L TRIRTE, %
ML FEFEORRMIONE ENHETHD. Thbze#
L, XAy Y2 6mAER. Ay Y vid Ay ayA
REALRITHRE T ERED RN A Y & 2 (ERATRER A
>y BRI

53.00000

AT R R RYEE TV L AEORES 2 T X
2 CAGBEIRERET IV LTSI TH % 2 — M ARRE
FETIVH LML, FIEIFNZEMT 27201, Thbk
IN—TET)IVE LI (Fig. 15).

Fig. 15 Structure of analysis model

— 229—



Honda R&D Technical Review Vol.16 No.2 (October 2004)

531.0000000000

BN O TARHORIRE, EEETIVORIRE ) N—R
IYVZTVYTFECKD 3D F—2{kL, ARERE
FIVEVER ULz (Fig. 16). TOETFIVIZTHA, IR KT
TR, KBRS TR L, SRIEEHIIRZ B Loy —
T o RTTER, BROEBIIIARRITIC B O TR E R
FixneEZV Iy Fe Uik #il, BRI DOV TIEEE
BREE L, JERICIS MV T A b I Mooney( 2 1H
T OMRHERLHI 2 7258 H U7z, Mooney DT 3 )L+ —
BUIHHET TV E R L TV MRO5] 55k 0 iz

a2 b— bk UHEE L7 (Fig. 17). Fig. 18 FE model of seat

0.10
0.08
£ 0.06}
2
Fig. 16 FE model of buttocks 2
= 0.041
(0}
0.02
2000
0 1 1 1
0 0.2 0.4 0.6 0.8
1500} Strain
= Fig. 19 Stress-strain curve of urethan
o 1000
(]
-l
5001
0

0 10 20 30 40 50 60 70 80
Displacement (mm)

Fig. 17 Load-displacement charactoristic of Mooney

20
_15¢
g
532.0000000000 s
ST — 2 ARG IR E Wiz 3D EF LR LY g '°f
L& i L RO X O BB  (Fig. 18). L& 2
EBIE 7 o — IHHE & D B 7 UL Usgi s bR B B °
fikBR & O Fig. 19 1KY N5/ — O3 BRI ZRIE LR
Biz. ¥— MERIC DWW T Z2 AR D5 | ik % 0.01 0.02 0.03 0.04 0.05
DK DIHEIE LT Fig. 20 ISRT N5 — 0T HEX ] % Strain
MRREE LTH AT, Fig. 20 Stress-strain curve of plastic

— 230—



gbobooooboobobobooooooooboobobo

540000000 5
R2=0.997
541.00000000000000004 .
FEMERETE (500mm X 500mm X 7 L& 2 50mm 5 s 2 *f
ZYIal—ya Y UTAER, FHIAEEE 7L Ol gs-
IR, TEN % K BRTETVAC AR TE T 5 >
(Fig. 21). 5 ,|
; . . .
1 2 3 4 5

Measurement score

Fig. 24 Comparison of fitness feeling between
measurement and simulation

Actual measurement Computer simulation

Fig. 21 Surface pressure distribution

542.00000000000000000000000
E—AYAIIVDOY—MIT, YLRAVE, YLR U
JE, EEMzZEE LRy Ial—vareklko
FoAER, Fig. 22 - 24 \ORI@D, ik, Y— 7ML,
7 4 MEEZEN NIRRT TS X B RAFER &
BBV S N TV D T LR TE .

700

R2=0.8527
650 -

600 -

550

500

Simulation area (cm2)

450 1

400 1 1 1 1 1
400 450 500 550 600 650 700

Measurement area (cm?2)

Fig. 22 Comparison of contact area between
measurement and simulation

250

R2=0.8766
230
*

210

190 |

Simulation (MPa)
*

170

150 . . . .
150 170 190 210 230 250

Measurement (MPa)

Fig. 23 Comparison of sarface pressure of ischial
bone peak between measurement and
simulation

— 231—



Honda R&D Technical Review Vol.16 No.2 (October 2004)

googd

(1) RHEREICEE LTz & EOEKEDRT— 2D, %
YA XD RE>T-HARET IV, FAVETIN, A
2T TS VAETIV, KEETIVICHEL, Rz
FHfEICT BT &N TE .

O RIED T — 2 k5 & < FHIT % T2 HAR A D
IR T A2 L U T2 AL HEE TV 2 R L 72
COETIVICKBHIET—2 &R HARANBED
IS R, T 0 MEO TR ES .

(3) 7 1w MEPRAZXHEE CIEHT 5V —ILe LT,
ABREZEZAW Y I 2 L—va YEREL, XA
BFETDT ¢ v METFMZATREE LTz,

gooo

(L) /IREET, BEME, HILUVE  ZHEAS— 0
7 ¢ v MEOEE(L, HONDA R&D Technical Review,
Vol.12,No.2, p.113-118

(2) wiJIMERE - BT DRE O DM EFHES 2 /3—F v )L -
ta—<VONE, H¥19E, MARC 2—H'—X+3—
T+ 2T, p.189-193(1998)

n000Om

R BB INREFSETL HK  F#

— 232—





