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Computer Simulation for the Prediction of
Mobility and Tractive Performance of Tracked Vehicles
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ABSTRACT

A computer program was developed for the simulation of mobility and tractive performance of tracked

off-road vehicles. Input parameters for the simulation involve those characterizing track and power drive

line of a vehicle and soil conditions upon which the vehicle operates. The simulation predicts tractive

performance in terms of soil thrust and motion resistance of track device and mobility performance in

terms of the maximum speed, time-distance and time-speed relations that a vehicle can obtain under

the given soil conditions. It also determines whether or not the vehicle can move in those conditions.

An example of performing simulation was presented and its results showed that the performance prediction

was reasonably in a good agreement with the published data.
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Fig.1 General structure of computer simulation
program
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Fig.2 Flow chart for traction part simulation
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Table 1. Vehicle and 'soil parameters for simulation validation
) Wikg) blem) RD, RD(em) t,(em)
Vehicle
7500 25 5 47 25
Soi o (deg) clhgrom® | ko(hgdem™) | kkg/om™") n Klem)
" 18 008 01 11 6

Table 2. Soil parameters used in computer simulation

ko(EN/m™*?) | k(kN/m™*! n &(deg) c(kPa) K(m)
Hope Valley snow 149.35 6.16 153 232 0.76 0.0424
clayey soil _
. 814.3 2068 1 1 345 0.0254
(mc.: 185% db)
medium soil 2083 29.76 0.8 22.5 8.62 0.0254
clay soil 499.7 38.08 0.6 14 7.58 0.0254




A=Y 2o 79 2

400

 Tractive forcedkM)

=
Forward Veloeity (km/hr)

Output of Mobility part simulation on M
60A1 Tank(Automatic T/M)

i

max, speed
1 {48 e

L L
° 10 "] [

Farward Velodky(on/hr)

Fig.7 Determination of Maximum forward velo-
city of MB0OA1 Tank on clay soil

of W, & LFAYL FNHY & L5kNg X
3l 25kN o] AT}, wekA] o] RpEEE e E o]
AL FH g Clay soill A HI 48knv/he] S22
F3o] 7H53ict

Ao 3 £ - A%} F3 A - At
#AE 19 sl &t o] A oF 7027}
A F Ha £38 d 4 Ao, o|f7tA
T8 Age & 750me) et

Hope Valley snowst Clayey soiloll M+ M60A1
9] 7 485kN9| 85 W&ol ZZf 122, 25cm
ol4e] A&7l dolwen, H) B £HEH L
22k 260kN=} 140kNol 21} T2}t Hope Valley
snowoll A= AR A& EFATe] Fr7hste
AQHo] 0 o] 3= Vel F, 8] BV @
el 42 e YL Medium soil® Clay soilell A
€ 4% 56, 21.3cme] A7t dojten ol
o FA¥E 4 304, 197kNIAT EF o

Al

¢ A% dF FFE AEHNA 111
12
[} 1 1 1 1 1 i
[] 20 40 ] [ ] 100 120 140
Forward Velocity (kmy/hr)
Fig.6 Output of Mobility part simulation on M

151 Jeep(Manua! T/M)

Vaksdyiri )

L
]

Fig.8 Time-Distance and Time-Speed reation-
ships of MB0A1 Tank on clay soil

Ao o3 -$-F A3 Hope Valley snow, Clayey
soil, Medium soil, Clay soil ZA A 42 655,
168, 29, 143kN olied, gxAoz A% £
ZR8e 27 7468, 115, 24, 9.6kNoIUTh

4, 29 9 HE

Zd

zol7 B UM A=y 2T
W 2y AL ST F AT FHFH AEY
ol mza9-g AEagch FFE AEH
e A9 A% Ae2A A=y e, 54T,
B 7L &30, ¥ 4% AF2A
Z3 V5 QY H1 FY &% FI AT-AT,
Z3) -2z BAE dFFch £ A7
Aee Teade A 2 AFE 537
98 Ao)7] Yo oG BH AYH =2

a9 P Faue FAoH FRAL



112

o
o
o
r
g
+

2€ oby Bed AAYe] Badth Zzade
urk 887 A Ges e At )
&5 ofo} B}

D ®eh A% ARG Txe A&

2 49 F& ZYAY A%

D ANA FYAS 53 A%

1=z #

1 PWHarley, MPJurkat and P.M.Brady, Jr,
“Nato Refernece Mobility Model-Users Guide
Voll”, Technical Report No.12503, U.SArmy
Tank-Automotive Research and Development
Command, Warren, ML 1979.

2. JYWong and JPreston-Thomas, “Parametric
analysis of tracked vehicle performance using
an advanced computer simulation model”, Proc.
of Inst. of Mechanical Engineers, V.200(60), pp.
101—114, 1986.

- QAZ

3.

DRowland, “Tracked vehicle ground pressure
and its effect on soft ground performance”, Proc.
of the 4th Int. Conf. of the ISTVS, V.1, Stoc-
kholm, Sweden, pp.353—384, 1972.
M.G.Bekker, “Introduction to Terrain-Vehicle
Systems”, The Univ. of Michigan Press, pp.64,
1969.

. K.Terzaghi, “Theoretical Soil Mechanics”, John

Wiley&Sons, New York, NY, pp.124—128, 1943,
JYWong, “Theory of Ground Vehicles”, John
Wiley&Sons, New York, NY, pp.136, 1978.

. JY.Wong, “Terramechanics and Off-Road Vehic-

les”, pp.502—508, Elsevier Science Publishing
Co. Inc, New York, NY, 1990.

., KKogure and N.Sugiyama, “A study of soil th-

rust exerted by a tracked vehicle”, J.Terrame-
chanics 12(3/4), pp.225—238, 1975.

AR ‘AR 2exiake] 8 € HAQ A

dg 28 A", KOSEF 921-0090—002—2,
H2AT ATHIA, 1904, 2



