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A Study of Dynamic Force Estimation and
Strength Design of KALES
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ABSTRACT : The dynamic force estimation and strength design of KALES
(Korea Accelerated Loading and Environmental Simulator) are studied. The
KALES is continuously rotating the test track and subjected to the dynamic
or impact forces during operation since the track is composed of straight and
curved line. To estimate the dynamic force, a dynamic equation for the model
car which was already made is derived with analytical and experimental
techniques. Using similarity relationships between the model car and KALES,
the dynamic force and stability properties for KALES can be predicted. The
stress analysis and fatigue life estimation of KALES is also estimated with
the calculated dynamic load. From the stress analysis and fatigue life
estimation results, it was found that the design of KALES is safe.
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800 1 Transient and curved area

Link force, Kgf
g

Time, sec
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E 1. MR A o M (EHAIHAM)

o z wr &
m; 3,400kg h, 0.969m
R, 4.100m hy 0.350m
hy 0.907m R 1.117m
h; 0.525m

B 2. JHdRIEL] F) ANHZIH(ZHAI-EAIY)

A& | Az | FATE | M| F3L FJF
(km/h) | (kef) | (F. kel |{( F, kef) #oe
5 70 298 387 1.30

8 70 328 717 2.19
10 70 381 1143 3.00

E 3. 7tdRIe F MR HAHAA)

g | 2%2d | Rz | nxgzn PR
(km/h) | ( F s kel) [ ( Fogikel) | wpatAg | &« o
5 87 295 0.31 3.39
8 222 329 0.18 1.48
10 346 388 0.10 1.12
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&% 5km/hr 8km/hr 10km/hr
FJF 4.45 3.23 3.30
F/F . 1.31 2.18 2.95
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E 6. KALES AMlHAIZe B4 o Y

e & e 2
my 36,000kg hy 2.190m
hy 1.408m B e 1.953m
h; 1.300m

B 7. KALES Qtixizbe]| Hat 9l Azt

He % W Fde

My 6,868kg ko 1.113m

R, 6.500m hs 1.408m

F,. 200kgf b 1.457m

N 1.787m [ . 2.157m
¥ 8. 2MT7Ie 813 & F(KALES)

&% 5km/hr 8km/hr 10km/hr
F, (kef) 1.604 6,414 14,432
E 9. Elolo] #I3{(KALES)

e F , (kef) F 5 (kef) F . (kgf)
10km/hr 1,225 930 200
20km/hr 4,600 3.419 200
30km/hr 10.225 7.567 200
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E 11. 3MT2lel Hchz2la o F(KALES)

& 5km/hr 8km/hr 10km/hr

Fy (kgh 4,554 18,216 40,986
E 12. Elo|of =HOHEIH(KALES)

&5 F ,; (kef) F ; (kef) F . (kef)
10km/hr 2.580 2,525 200
20km/hr 10,200 9,801 200
30km/hr 22,420 21,926 200

&g 7Hd Aoz dZHd, 1 olfE F 129
2e 3747 e £ AFABAN <hy
Ao AN E YA ArkEY. o] W, &7
gol o wee AL BHHD o)
AR H e R grelojel] o] 1vtEo], F
717 FHdlE o] Fo o3 o] FAFHA|WN
FB7)A ¢ oz de dojzl RoM= ol

2 FHe 7+

@ W5 e R WY
z25 1111%102 FAHA e
d A Hebol 2 A9 dHzE #
F3 Zloloh. olEd A FA] sHEARAAE
FUY Adoz A & sl aYER, =y
do 2= AHA E 11 2 1201 FAE e
afz AgEh, HstEe haASTt FRa
nHE dHE dgd 4

4. AR A U TEYT

ot

AR =A7e AFAHAE A8 3FANAM I F
g4 3& JIFor ANSHANE FYIA
th 3a9 9@ f3lesk 2y AL
I-DEASY & o] &38ld Falaiuct. RE T2
of oY zRAL Ho|FdA HAsE FFHe}
< 7o o, kA BERE 4
g Al AFERE S AAIZRALS AlFAE
10m W79 ZHAFEE 30km/hE FIE o
SS9 E Y] 3 3 HEs

H 133 2% 2014 4%

O3 9. ¢hlixtatel 8YER

4.1 QhiRiztel SishA

e Ak §l, 300x300x 16t 7%
FAR st AAER R, ¢ FE hfate A
6.2ton Fzeolth A& FZE shell 84
2 Al fEtes 2dg pAsig ey, 3
4 ZAAZEAE &3] 98y <t EdH F
3l Ed v AAL8AE R¥3Eo F2E A
I E AT EHEs 4 £HAHE V)
gt sldstdnt. A 2 AAHon ¢
ol 83 ES ¢ & U, Ayege =
MM 6.5kgf/mm*PEolm, &H%e HUg
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23 10, 7haiRiEE IRY XSS SHREE

2 gdEy, 845 Ad $8e EAaFE A
Azt SH A 4 2kgf/mm® FEola 2A]
NN 7.4 kef/mm? BEHHaP 10).

4.3 JfaRtatel on TxE S

SRF2E 9A H ¥, 300x300x10t/15t
= 718 BAz 3o A glon, <3
© 5.2ton Fxolth, &R FREL shell
& Ag3le) /@ adk 2dE pAsH e,
g2 aA $AA7E lifting unite #4542

FAFA Agsted AAG FA BA
XE VRS st oY FRES FATF
oA ¥ FZES BAYEE egoz W H
= A%, SA%A LAse AA #4E, lifting
unitel]l 9l olF & wf 55 vyl fHzHe
2 39t FAEAe s 24Ee nny
npAAFE 052 7Hste] A8t ut. Lifting
unitell 93l Ao} olFd wWw= AAA}
F7kE o] 2B 2 FYdEo] EAst T4
ALE 1.52 7Pgstd sidstdrt. 7HdarEe]
ARF2E A A AAF o FYHFF| FE
;I 5 ANw, BHE HU S JlEA
2 o) gA=E 4709 2N 6.1kef/mm’
T=Hor, FAEA BAsE 5ol daA
= Ad g¥o] 4.3kgf/mm® AEAHIZE 11).

N o rA;JJ fo —11:1

wjo

oZ'L
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