217842
auda msgiuzAnlny | menusdneuzawie i lunimagavusonean. (DESIGN

OF ROAD CHARACTERISTIC FOR A GOLF CART TESTING) o. nilsnmn

a a 6 o - [ = o 2
ANENUNUTURAN: TA.AT.ATUR  FENUITET, 297 BN,

as

dnwaurauwdluiulsdrdngluniseenuuusanaad asanniduiladeauanfeaussauzainnisld
1 1+ ;73
NuaTaeesnedn netvuadnrusauulwizdufia i vungu nnagausanagaiutsianssumy

Amqusrasfasnisnenifid 2 dou Re

]
v

doudl 1 Lﬁ@ﬁwumﬁnwmzﬂuummmmmmumnmafi’ﬂmtﬁa‘%‘mzfqﬂnminwi'mﬁL"?‘ﬂﬂdw Rolling
Straightedge ﬁﬂ?xﬁ;ﬂsﬂ%ﬁu Accelerometer [fladnanudaTiAatuiudensanaice Rolling Straightedge 1as
1‘11ummwL?’dﬁfi’m%’ﬁ’uWLLﬂsLﬂuﬂ'ﬂmqwumﬁum@mL'ﬂﬂm?":Jﬁﬁﬁwmmsn3zﬁm1uLLuq§QLLz’\’qﬁﬂuﬁﬁwu
nszuaunislu IS0 8608 Ledagiannisllinuminsgiy antRsseuiaunanisdailéain Roling
Straightedge ﬁ’umﬁlé’mnmﬁ’mﬁfam:ﬁ’uﬁﬁé'qLﬂu"‘a'%mmgm"l,umsfj“mﬁﬂwmmuu ANEANITFALTELNLN
nn39nsine Rolling Straightedge HANaauifieu(Calivration factor) winfiu 0.14 nsfvuadnrurausiulgan
nmsuAmaniAesdeyadnuwuzauu mngmﬁam@ﬁ@uﬂma“nwmxnuu‘?‘;i’mmnzﬁmunﬂﬁwﬁﬂuﬁmmu

car ¢

aan 4 dund TEun gunsnedwimu dlafm ady auunedWinfidsn nad waw Am? Aadu dununadila

b7 1
waR auunadd uaz duunedy uenannadvady Fanannedanudnnuudiulugdaunisaanunuiuiuaes

>
o & o

awlanfumdsasnisnszdnluwwaiaesnuulndidasiuasnis G, (2)=0.000724.(Q)" 2 fahAsigungh

1ﬁﬁuﬂlﬂ’ﬁLﬁ@ﬁﬁﬂ@qLﬂm”m::Jl@z‘i’n'wmmuwmamwmmmnnmfﬂ&iﬂﬂ

doudl 2 Wlunshaunamagauiililudondl 1 wandanisdszgnadlfiflesanuuussuusesfuaessa
nedw{u Bravo TT-11 7eiidn faa Fhiaa ina 40 IAnAuazasnaLaann1edud (Ride Comfort) 17N
fig ATNNIATNFIU ISO 2631-1 Fuannnisairauuudraessanadvafavitelud arnuanisdnednwaznngld
nunazinAfklsauantRrassyuusafuaneranadu antuiuuudaassanadiaianied uardaya
SmPaznuIesiuImeeL 1daasnsiARauTitesnadiua Barasiuressanadifaiiusiumineaineans
detsnfiupanuazasnaunaainnisdud naannimiugenuLusaassanadiaenisneaauadagaainms
TuflsnnedWlunuusie wudAnlssAnanatesnnnuidmumesaadiua Brasitlunsduisanediuunuusied
r-’i’m’mnfs"]ﬁiﬁmnmﬁmmmsmﬁiwﬁﬂq 03 mis®  wnAdulsrBndacumisressruuseafuing il
nagey ﬁélwiw"\’qnz\"\fﬂﬁmmsﬂmﬁumummmgm ISO 2631-1 ag/luszAunauazaanauieifeaiu Faudede
Wrinuuusaessoneswaliavisluuacdnenzausnesiiinansalissfiuamaszaanamaanmedudle

anmsldiuudnaesitewidudssanisesfomininsduaniieuivn lialss Avanasuresaanss
mﬂqm@dqumﬂ?aﬁ@ﬁuﬁmﬁmﬁqmmnmﬁ‘ﬁmmmamﬁ'@uﬁ wudrnsdenArdulszdnasedaniasnis
fuaziteud 445 N-s/m aginlnlseAnanamurasanuisasiaeanses? 0507 m/s’ fufluAfidesign

2
dwFusonedsull



217842

# # 5070504921 : MAJOR MECHANICAL ENGINEERING
KEY WORD: ROAD PROFILE / SUSPENSION / VIBRATION

ANAWAT KONGSURIYAPINYO : DESIGN OF ROAD CHARACTERISTIC FOR A
GOLF CART TESTING. THESIS PRINCIPAL ADVISOR : ASSOC. PROF. KANIT
WATTANAVICHIEN, Ph.D., 297 pp.

Road characteristic is the important factor for golf cart design because it can indicate performance of golf
cart operation. Determining the suitable road characteristic for golf cart testing field could be divided according to
this research objective into 2 parts.

First part is to establish road characteristic of the testing field using rolling straightedge method incorporate
with accelerometer measuring the acceleration that take place at the center wheel of the rolling straightedge.
Obtained results are converted in the form of vertical displacement power spectral density according to ISO 8608 to
from a standard road characteristic equation. Then, rolling straightedge calibration with respect to Water level method
was evaluated. The calibration results had shown that system has calibration factor of 0.14. The road characteristic
was, then, formulated from statistical data of road characteristics using the measured data from 4 representative golf
courts: Patana Sport Club, Summit Piehurst Golf and Country Club, Dynasty golf and Country Club and Bangkok golf

Club. 1t was found that road characteristic in typical golf court can be presented by the Displacement power spectral
density equation: Gd (Q) = 0.000724 ,(Q)_'2 . So this equation was employed to formulate the road profile that

can be determined as road characteristic for the testing field.

The second part is to demonstrate the use of testing field that obtained from the first part in order to design
of the suspension of golf cart Bravo TT-11, which is produce by TS Vehicle Tech Co., Ltd., for the maximum riding
comfort according to ISO 2631-1. The quarter car model of this golf cart which was formulated from the operating
characteristics of general golf cart and properties of its suspension system that obtain from measurements. Using the
designed road characteristic of testing field, the quarter model of golf cart was used to simulate the motion of the golf
cart sprung mass, which is the position of passenger, for the riding comfort evaluation. The validation result of this
golf cart model, by comparing results with data obtain from riding golf cart on the real road in the golf court, was
found that, at the same damping coefficients of suspension, the effective value of weighting acceleration of sprung
mass of riding golf cart is more than the results from simulated motion about 0.3 m/s”. From this validation results, we
can draw a conclusion that the results either calculated from model or obtained from golf cart riding have the same
level of comfort according to 1SO 2631-1. So the quarter car model of golf cart and designed road characteristic can
be used fo design suspension system and to evaluate riding comfort of a golf cart.

The mode! of golf cart and the design road chéracteristic were successfully used to determine the minimum
effective value of weighting acceleration of sprung mass. The result from this simulation was found that, with the most
suitable damping coefficient of Shock absorber of 445 N-s/m, the minimum weighting acceleration of sprung mass

for this golf cart model at 0.507 m/s” will be obtained.





