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THE DESIGN OF ROLLER COASTER




)
-
Q
=
Q
i
)
1
n
=
)
_I_
e
O
-
al
N~
)
O
)
‘™)
O
-
al

| LI Thrust,

24 X C
=2 o L

=2 d 0 ek

Ol

=
==
= T

Z=HHAHE -
Radial

ot Ct.

== HE &= JUNOF

0




Constant

Safety Factor(N) = 2

SAE 1020
Sy =2.07*10"8 (Pa)

Sut=3.79*10\8 (Pa)
Se=Se’*Cload*Csize*Csurf*Ctemp*CreIiab=85733038
Se'=0.5*Sut =1.9%10"8 (Pa), Cload=1,
Csize=1.189*(do*1000)-0.097 = 0.731309

Csurf= 0.76, Ctemp=1, Creliab=0.81[|.




Constant

&l S| & = T (Ve) = 1400 (rpm)

SIS =1059.972 (rpm)

&l B2 3 (Te) =1200%9.806 = 1176.72 (N*m)
=9 E3 (T)=Te*Ve/Va = 1554.2(N*m)
s88= )2 BHAIS =0.2(m)

My, max = 7299.149, Mx,max =1838.468
Mmax =7527.12 (N*m)

=2 S A = 42749425

M HSH = 4413450

Eﬂ%%() 1.5 (M)
H 2| BtAI S (r) = 0.2 (M)




= HA=0[ 1277Nm @ 2400 rpm't
Oz 3|MotHN =S =Z
1554Nm @ 1060 rpml E4E
SE=ge =N

Fy=T/r2t H Ol (t2} Fy=15542N
& 8t Fx=Fy*tan(20°)=5657N O| C},

<20°2] EI|01>

T A2 oSS D 10tEE2 XS dE6IU2H Ed= 1177Nm@1400rpmO| Ct.

(http.//www.hyundal—motor.com/showroom/common/html/product/new_newpower/resource.aspx?t
Num=08&carCode=2&eca=t6)
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Data and Information Collection

Fy=15542N
0.5Fs==14709N 0.5Fs==14709N

‘:—NOJm O.1ml4—>\
»

22480N 1.5m 22480N
<x8tsk> Fx=5657N
0.5Fx=2829N 0.5Fx=2829N

|:—>|O.1m 0.1m|<—>J
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Data and Information Collection

" Mmax,y=7299Nm

= Mmax,x = 183g9Nm O] C}.

22480N 22480N
s

=\ =\/(M max,y)*2+(Mmax,x)2
=7527Nm

« SN REE 0.2 PotH
Oa= k*M*do/(Tt(do”N4-diN4)/[64)
= 32*k*M*do/It(do”4-diNg) O| L.




Data and Information Collection

Tm=k*Tm*(do/2)/J
=k*Tm*(do/2)/(Tt(do”4-di4)/32)

=16*k*Tm*do/It(do™4-diN)

L0A et gis =40 HEE0rH Orch 2 £ L

32k, Y (16V3Td, |
s ) |50 °
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Data and Information Collection

EAHAWHEO E&E=0 X
1230 gl A= el
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0.316x10°'
5.89x10°°

14.86x107°
4 d 4) !
3.142x1078
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Data and Information Collection

HOE A=ots=2 &2 Fx, FyOll 2/ off & et

(14709"2+2829”2)"0.5=14979N 0| C}.

NUMBER: - SII}?;ISR [ggs 3 QFE:L!:,IRGOH)%
* |
BEMES B inches LIMITING DYNAMIC STATIC
SPEED LOAD LOAD
i RATING RATiNG
rpm Ib. [14)

12 4724
15 .5906

17 .6693
20 .7874
25 .9843

30 1.1811
35 1.3780
40 1.5748

T Machine Design — An integrated Approach(3r edition), Robert L. Norton,
Pearson Education, 615P0I A & |




Identification/Definition of
Design

varliables




Cost function

Costfunction = %(do2 —di*)L-p-C




Constraints

0.001790|0]2 [0.000132d0j2
bl I et ) Y |

(do4 o di4)




Graphical Optimization

gb

Cost function







