F3FANAYS 20014E 2A%EU8 =24 pp.197~201

Ax A3 71585E A4F §3 249 2 AEHH AL

Development of a Simulator and Dynamic Modeling

for Moving Capability of Track Vehicle
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Abstract
In this paper, we developed a2 Windows 98 version
off-line programming system which can simulate a track
vehicle model in 3D graphics space. The track vehicle
was adopted as an objective model. The interface
between users and the off-line program system in the
Windows 98's graphic user interface environment was
also studied. The developing language is Microsoft Visual
C++. Graphic libraries, OpenGL, by Silicon Graphics,
Inc. were utilized for 3D Graphics.

Keywords : Off-Line Programming System, Track Vehicle,
3D Graphics, Visual C++, OpenGL, Windows 98
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Fig.1 External of Track Vehicle



2. A=AF 754 243

Ax AZe] SHAGAE & 7o, Wod 53 2L 7

AKAER Foln BiIAzozAM FoF e F|,
Eo=: 7AvE e Q4FHA, HLrlo], TEF T2
TAHY W&ot ANOERE WA QJYHE &
H4e AN E0m9 £5u|2 Wslsld FEA T Rt
Ao Agslol e AYPANTh  Figle AEAFe] )
&3 Felg Jehdd,
AEAeke] PES 793 AW, die Ao 758
g 2oz WA JHFAS ATt AR
7} 7AEHE S Yol 225 WY throttle valve)® dol F
A de) 2L §ET7), AEWls, 9 HHAA T
o dz 2YE =9} ANHFPSsL ARAL AL AF
o) ARANE A% A4Fgo) Bastnz FIHHA
= dAe £4g AdA7)IE FYA gasith AFES
A0 Aol E03 PHE 2= GASHA7 2 98
& gialsle FEusgAe Aedes A2z 7Tt
Y7}t o] 8L

Axae 94 2YAst TP B PAe Eea A
ey Z8E ALY E 4z AP AFoEA AHY
2ol os PEHE dgargeldt Agdzr HWEFAY
28% A7 9289 2Z2N(sprocket)ol] & TEHE
2 W&39 S4L golo|, 155 © A/MANY %L

FHasztel nAT 5 Uckl]

21. 43

E dFolr QA eI AL d8Z g o
& wAsEE ggo] og Yol ol wAHmE LAl
AEAdglE F4dgE ARG Jpggch a2
2 dx Eoar Axd A9 FA2E(ull throttle)olA
o] HETME olgEgtt 9P 203 TEE A A%
T wE9| 23 $2 AR BEA A 282
WS golEE Y 2A2E(dip-throttle)S 1ad I &
23 TEE t&47 2t

Tp= af{w,~ &l — TgYo+c— Ta o)

o714, TDE B 22% %ol a b, ¢ © A7 54435

olc}, SIS vebdich

am

22 E93 AnH

AR FA4 AZD(fluid coupling)EE B
HAvlelo} 2o §4 7F FA7} Bol AREh Eea A
WEE RWE(pump), B0l turbine), 2#°El(stator)8} Al
Huog FAYEC FTE AW dase] i Hewle
W&slold] @AdEe] glon AdolElE Wy A
oJupgk Fa}A)(one-way clutch)& 3] ZAHo} gk EL
A Ayl @ e A 2, EHofyl, 2HoE)e

198

£53He 7 A 55 dEE TR St

SEWANe o] FHez 4719 Wz EAEHE
o ofg Z-FFA, Elojdle] tg ZE P, 2HolH
of @ ZLETHY TEn B3 ZuE AAC hE
UA 57145 4709 Aoz TAET, ole W 583
Ae  AAgle) AAfAE okl UdsE o A9
Agol BF FEF shie] HIY A{HAE Wt z23,
o= Adevle FE, goidl, 2uolH Zz 4409
AL FAGC BF, & 229 W] FAL FASH,
e dge meA gon, fAE HgFdolH o=
e a AWEUY fFe dAY dRtn HEZEY
Elojulge] ZAe FAgt: sHEAs A fEEH.

WA 203 ANE Aoidd did 5% WRENL BF
3}

= V)e(V - dA)
r fL(H—VpV ) "

+~§t-fffw(r><_l7)pdV+Im-a_1

714,
98 EQANM), r: FARANAY AdAdm), T
LA AR HOSE (mseo), dV ¢ PlAAAW), L=

A B kg/md), o= S T (kg/md), o = &9
Z}71 S (rad/sec), dA = U4 BH(m?)

dux] WHAL AHYshH, Eea AWEY Ugnd
(input power)E 283 (output power), THHEH (power
loss) 283 EeA AuE] Wi Fitg gom
2 o29 @Al Hegck

PIN = POUT + 2E + pLOSS

dt
ole} ai7l4, PIN& £23 7Mee] 4858, POUTE &
o= FMEe 2859, 223 PLOSSE &84S e
W, chee] Azt 2ol el

(6)]

4

P 5= T pump ©p+ Tstaror s

Poyr= T turine® T ®)
23. 471014
waslols §AVIoAIZE 2FEH 7t @d YHFA

U 22820 A5 g AR "ok F7I0AE ¥

7o}, A710) a8l fdrlelE FAEe] len 471

277} Aelol(carrier)e] 2ste] QA ok At

71ole] AAe BAIG olHel A &£k AANR EL

a2 #ANL o3 2o
T,=RT,
Ro+w,=(1+ Rw,

®)
@



A7\ RE A7lel9} @7lols] Flojulols] #aat &, s, p
£ Y7o}, A7lol, W18 Kale, ol Fulelel
A BRRSUEE BASG

24. 284

AL BTl FA7IoAE Taee] wavs
240 s aloln WE FoAs Ou 2} F2
AR, WE FHAE FE FDN 2 AF 3L 7}
A% Ju WEsh wEEe AY FHAnz 548 Folk
EBE Jhwu AARG 2 Rol T2 AMGEL W=
FeiRel ojs) WA B EOATOE H8t ol
#olglch

Tc=F,R(e”-1) ©)]

o714 Fbe Weel 2gshes ¥, Re =99 7, ux
A% ot W= P2 tolk

SezeAs 2HXY g0l oy an YEAWe A%
& 2R8NS §3 2718 2Alo) e olsitt w
SAPEANNE AHg7FsE 540 dith Tt S0l
FoA E03 To & Yot 2o,

R} — R}
TC= IIF,,%‘ R%_R? (10)
71N e v, Fas E81%) Bl 288k ¥, n:

BEHY A+, Rote
Aol

vl Alg & AnldAlg(static coefficient of friction) s
¢ FubdAls(dymanic coefficient of friction) pgkZ F+&5
|, 729 Aloje] YL Er 9 FE o]y Frig
AFE HEo USRI FLPFE Neyos Hupd
Aol HIdE® s o)AL ez yehid o8
#ok

A&we vg A%, R & 3399

= (= ppe™"" + 4, 1y

A7IN gve wpEReA e AR, Vs & BulaAsR
He 7lE Sxoith

25. AF ¢ FYPR3}

HEFR NN 28 Eoart ~zelle Eu e
E TFEAINGA ZAFE FYARICE 2ug 2o AR
My7F 2Z279 93 Ry B YA Ao 2Eys
o ztgel 571 BARSUEE AN M, RLoldh
AP FYFA FYALS 2 Hed, FPA Y= F
719839 ek, Mg FEAY, FYREA ] whEA
o] 714 AA FAgsid, 719849 Ao A7= Ay
o] &xo} AFel vty YA E A5 Ao A
Azt AEzrgelals o] B H9ol AgEs
o] Wzt Ho FPA o] W& EHoE & YL nlx
A Forz AT 2dyL X gu YASYRAs} 2

199

H AEAA FE A Afels YRS 7)Y FHPAY
EQAE U1 E3 AvEs Ty wHgx A i
F9 A9ole FAANGTAE o]&3lglT)

3. AEYolg =23y

AEHolE Z2IWL Windows o] 7[EHo2 9
3hz 28y ARl QlElsola §7e o]fsle AR}
Bt QA o8 + AEE 9 1A g 2 whea
7Fs, ©%7) 7% 5¢ #7kEckl) ey, Az 3
A 232 OpenGLE ol-&3to] TAsIgTh

OpenGL2 Z3FEl 24 {33 0= HaE 29
Y2(Sillicon Graphics)7t Yla28joldaA AMEEE RIS
GLE EYEnt &9 AAt BARe] AR 4 Je=
o8 JAEF A2AYE TS ThE oy geluy
gloit}. OpenGLE 4% %3 7l5d= Bystn pca
oM Adeol wekste Wol LeiAA] YA Windows
Bl E=o] 3, OpenGLE AYdh= 71E7] So] &4
HEHT Qo] diFA J)ukg vlbE B ol 3D 2
Yol ¥& APIZ Aeldz deki2-3]

o] golrzizlo] AMgo2 R} WE ofuniojHe] 15
33, ZAYE  dquyuoldAl  J1&2]  WindowsE
GDI(Graphic Device Interface)ollA &A8ld ZutALE QL
A4 & usick

4. /EE A EEolg TP A 2@ S

Fig. 2& /D€ A&dole Z2ade] FAEoh Al
Bloje] Z2aPe ¥, Ao, 45yl pRes
LProl B 4 Utk AARRMNE AEabge] veiiE ¢
3, I AEdold 24 UY 5L FYsa, Aol
A FElA Setting F2M AP 28& 7T GolA
=g AL o183l A Beolig Fastn, Y597t
FEAME £3 AEdold vlelHE ol4% 33 oin)
oM HeWrhE sk

(AISBIOIE{ E§.381
TK

s
el o ] |
[ NEBHOIM l [ am W) ]
ABAOI ¢ k
AMBUOIM

B %21 EOtEt
& e v'LHN

2=z aw F

X
o)

& A
oH2h M E
]

Pt N N
| W

2NN Un

i

Fig. 2 Structure of Simulator Program
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Table. 2 Menu Structure of Graph Output
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