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EES5H, L,=4533mm, L, =191.65mm, L, =212.1 mm,
L,=218.72 mm, Ly = 145.05 mm, L, =431.86 mm, L,
= 142.24 mm, Ly = 342.6 mm, L, = 141.4 mm, L,, =
354.2 mm, L,; =400.1 mm, L, = 135 mm, y,=38.31°, y, =
41.76°, y,=153.62°, 7,= 68.29°, v, = 17.36°, y, = 44.9°, y, =
42.3°, a,=938.3 mm, a, =359.5 mm, a; =307.8 mm, a, =
179.1 mm.,

R CI- VR G RS, FRFARRE N 150 mm,
R E 3.5 kg, BIRUEEAR T B E 120 kg fEH
ERE S, W,=W,=W,=57N, G=80.85N.,
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0, ) Fro/Py (N) Frao/P> (N) Fro/Py (N)
0 0/30.6 0/36.9 0/30.6

5 2.4/27.8 3.2/36.3 2.9/33.6
10 44249 6.2/35.1 6.5/36.6
15 5.9/21.9 8.9/33.1 10.6/39.7
20 6.9/18.9 11.0/30.3 15.7/43.0
25 7.5/16.1 16.8/36.1 21.8/46.7
30 7.9/13.7 11.5/20.0 29.6/51.3
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4. BRI SEE0

WmE7FR, HHES G=5) RERBRHH A, #
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T

(Dl VEER [46]: Lis (0) = hy (6,), 6,=0°,
5°,...,30°,
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R 32 RPN SE (BT F,. F M
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R3 WIS

Los (Osi Tgi Fpi Fui) > hy;

21 ’
Z {L05 (05,' Tﬁ Fp,' Fvi) — hbi} = minimum
i=1
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i=1,2 .. 21

AP, (R TE BRI, JL21R, AR E (0, = 0°, 5°,
10°, 15°,20°, 25°F130°) Fl+H3g845 0 Cmre dry 0 ZHik.
SIEBOR]

0 08421 0 3067 ro
0 09454 0 306 0
0 10489 0 306 0
5 07409 2.4 278 0
5 0.8439 24 27.8 0
5 09469 2.4 27.8 0
10 0.6400 4.4 24.9 0.0012
10 0.7445 4.4 249 0.0032
00 Tn Fy Fu 10 08499 44 249| 0.0047
0o To Fp Fo 15 05454 59 219 |, 0.0053
— |15 06616 59 219, |  |=0.0096
S 15 07758 59 219 |° 0.0122
021 Trar Foot Fuxn 20 04600 6.9 189 | LMz 0.0087
20 0.6087 69 189 0.0170
20 0.6340 69 189 0.0201
25 04051 7.5 16.1 0.0145
25 05700 7.5 16.1 0.0224
25 0.6499 7.5 16.1 0.0292
30 03813 7.9 13.7 0.0203
30 05695 7.9 13.7 0.0285
130 0.7893 7.9 137 10.0428 |

THRRTAFRT R (3RS NI B A TR A T o

MARiZiHE, £=0.112N-mrad”', 7,=— 0.038 N'm.
e, FONRTAS R — PO, DU ORAE B 1) H BRER
b NS B GER O i O il N AT R PR Ly e O - 1 SRS S NV
T REEIEFE[48-50]. . JEEAE A AR iAo
b, ASCHE AN PEGH PR

Minimum inserting depth 4, (mm)

Wheel rolling resistance torque 7} (N-mm)

Slope Supporting Friction force

0. ) High soil 3 Mid(.ile soi.l . Low. soil 3 High soil 3 Midqle soi.l . Low' soil 3 force F, (N) F,(N)
passing ability passing ability passing ability passing ability passing ability passing ability

0 0 0 0 631.6 739.8 848.9 30.6 0

5 0 0 0 55.7 650.9 746.9 27.8 2.4

10 1.2 3.2 4.7 480.2 565.0 651.2 249 44

15 5.3 9.6 12.2 412.7 500.7 586.5 21.9 5.9

20 8.7 17.0 20.1 354.9 474.4 563.6 18.9 6.9

25 14.5 22.4 29.2 331.4 462.2 607.6 16.1 7.5

30 20.3 28.5 42.8 340.0 492.9 821.5 13.7 7.9
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Joottaf, I BBEE T AF, f88 0, it
[52,53]. fEEI8H, ARIMEIEGEERRARPRZE, HE
1AW G IXFPE O BE T 450 AR 2 18] ()82
filh KUK A T AR [54] .

PO HY T S A K B Lo s R0 3 NI JBE By 22 R PTG R
FENRER G 21MA . ATLAE H, BAME AR X
MR, XEWEEh, < Lo XERPM Mg b7k
AT DU I 2 1 Fh B [55,56]. A, X2 1AME
I ORAE S5 A0 B ] i R T ek, 1 B R 58 C A REFE 1%
AR

1o FH AR [R) (0 e AL i, R 43 F 1 3 35 M R & =
0.135 N'mrad”', #JEEHIEAE T, = — 0.023 N'm, J54H)

mo =0 me =20°
mo =5 me =25
o, =10° W6 =30°

70y 7 6, =15°
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Ay
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BFENIEE k= 0.218 N'mrad ', 7, = — 0.128 N-m.
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0 80
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Nomenclature

contact area between wheel rim and soil

b vane thickness

b, width of the wheel rim
b, vane width

c cohesion force

D diameter of the wheel rim
F, wheel friction

F, supporting force

F, maximum traction force
Fry bulldozing resistance
Fg. compaction resistance
F slope resistance

Fy, vane resistance




F, maximum soil thrust on wheel rim

F, maximum soil thrust on vane

G gravity on one side of the load platform

h eccentricity between the inner wheel and the
outer ring

hy, inserting depth of the vane

k vane spring stiffness

k. cohesion modulus of the soil

k, friction modulus of the soil

L, length of vane extension

L, vane length

Ly vane length between the outer ring and the
inner wheel

N number of vanes

n soil deformation index

N, flow value

N/, N, terzaghi bearing coefficient

P wheel pressure

q pressure stress

R outer ring radius

R inner wheel radius

S slip ratio of the wheel

T, spring initial torque

T: wheel rolling resistance torque

T, rolling friction force

w,, W,, W5 weight of front, middle, and rear wheels

Zy sinking depth of the wheel rim

Vs bulk density

0, slope angle

® internal friction angle

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.eng.2020.07.009.
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