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Experimental Validation of Tractive Performance Prediction
Model for Flexible Tracked Vehicles

g A H* o] o &*
234 334
W. Y. Park K. S. Lee
ABSTRACT

In this paper, to estimate the effectiveness of the tractive performance prediction model(TPPMTV98) which was
developed to predict the tractive performance of flexible tracked vehicles in previous paper, the experimental

substantiation of the TPPMTV98 was carried out.

Field test for the verification of the TPPMTV98 were conducted with the reconstructed tracked vehicle on the loam
soil with the moisture content of 18.92%, and bevameter was constructed in order to measure soil properties in situ.

The drawbar pulls measured were compared with predicted ones. As a result, the predicted drawbar pulls by the
TPPMTV98 were well matched to the measured ones. Such results implied that the TPPMTV98 could well estimate the
drawbar pulls at given soil conditions, and would be very useful as a simulation tool for designing a flexible tracked

vehicle and predicting its tractive performance.
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Table 1 Soil texture of test field by USDA

classification
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Fig. 1 Schematic view of a plate penetration

test device.
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Fig. 2 Pressure-sinkage curves measured by
plate penetration test device.

FAE ol &3to] FA4
Leb k.
AGAE FAe E9 dd5H

BeY g -YsuAe

~duas 5

483 A%

Weight ballance
= .
Upper plate
Linear motion shaft
Ball bush Fixed frame
I Rack gear
Rotary encoder
- 9 Rotating pulley
I Loadcell
Rotary encoder
1% Lower piate
Rotating handle
Warm gear -Shear ring

Torque sensor

Fig. 3 Schematic view of a shear test device.
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Fig. 4 Shear stress-shear displacement cur-
ves at various normal pressures.
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Fig. 6 Block diagram of data acquisition sys-
tem for measuring soil properties.
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Table 2 Characteristics of soil used in traction test
Parametar derived from plate sinkage tests, k. 108.6748  [kN/ m" " 1]
Parametar derived from sinkage tests, kg 3,021.6348  [kN/ m" " 2]
Plate sinkage exponent (n) 1.2624
Unloading-reloading parameter (k) 15,751 [kN/m]
Unlading-reloading parameter (A,) — 102,000 [kN/m ]
Soil cohesion (c) 2.8026 [kN/ m]
Soil internal friction angle (@) 33.2288 [degree]
Soil shear deformation modulus (K) 0.0105 [m]
Wet density (7) 1434 [kN/m’]
Moisture content (d.b.) (w) 18.92 [%]
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Fig. 5 Overall view of Bevameter for measur-
ing soil properties.

Fig. 6 Block diagram of data acquisition sys-
tem for measuring soil properties.
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Table 2 Characteristics of soil used in traction test

Parametar derived from plate sinkage tests, k. 108.6748 [kN/m" N ]]
Parametar derived from sinkage tests, kg 3,021.6348 [kN/mn v 2]
Plate sinkage exponent (n) : 1.2624
Unloading-reloading parameter (k) 15,751 [kN/m ]
Unlading-reloading parameter (A,) —102,000 [kN/m ]
Soil cohesion (c) 28026 [kKN/m’]
Soil internal friction angle (¢ ) 33.2288 (degree])
Soil shear deformation modulus (K) 0.0105 [m]

Wet density (7) 1434 [kN/m’]
Moisture content (d.b.) (@) 18.92 {%]
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Table 3 Specifications of test vehicle and

load vehicle
Item Specification
Model SCCS0D | L2203-4WD
Vehicle Length (mm) 1,980 2,850
Vehicle Width (mm) 1,085 1,235
Vehicle Height (mm) 1,125 1,970
Track Length (mm) 750
Track Width (mm) 200
Front Tire Size (mm) 7-14-4PR
Rear Tire Size (mm) 11.2-24-4PR
Roadwheel Number (EA) 4
xg"/‘:;;")‘ Engine Power | /5000 | 22/2,600
Vehicle Weight (kg) 290 1,200

Fig. 7 View of test vehicle.

Fig. 8 View of load vehicle.
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Fig. 13 Block diagram of data acquisition
system for traction test.

e 45 299 F34e AdFs7] s,
AE5FE A8 Mz AEY AFE ol gt 5

T FFo] 18.92% FE(loam)o X A1 Qua
THAAT AAY HYL 2713 04%N, B§
T 4N, AFFA SIKNG HAWMSFE = 7123
S(reference vehicle)x} 7]&xleko] o8, 27| ZH L
0.98kN, AEFZ 370, AAFTAE 4.606kNo.2 2}
7k shute] Menks MA A 399 e =3
< 7 A% (vehicle I~1V)g o] §38lo] $3akgith
(Table 4). 219 A 712 WEF, FZEAE AEH
2% AA T T Hf‘ 224 Wt
£ UL, JAF = A8 AT F+
B& B0l 48 &8 7‘7‘%_33]'91‘3]'- o, 498 A

“)I:
2] 93] =8 Azt v ZEHTH

U

N

A% =d9 483 A5

[3,]

Drawbar puil (kN)

L)
; ‘, ® Measured

. — Predicted

0 1 ] 1 1
0 20 40 60 80 100

SLIP (%)

Fig. 14 Predicted and measured drawbar
pulls with slip for reference vehicle.
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Table 4 Design conditions of vehicles for traction test

Fact
Vehicle actors Initial track tension Vehicle weight Roadwheel number |Different to reference
e
Reference vehicle 0.49 kN 5.39 kN 4 -
Vehicle 0.98 kN 539 kN 4 Initial track tension
Vehicle T 0.49 kN 5.39 kN 3 .| Roadwheel number
Vehicle [V 0.49 kN 461 KN 4 Vehicle weight
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Fig. 15 Predicted and measured drawbar
pulls with slip for vehicle 1I.
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Fig. 16 Predicted and measured drawbar
pulls with slip for vehicle III.
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Fig. 17 Predicted and measured drawbar
pulls with slip for vehicle V.
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