T AREFEXFRNE No.511,71M-30, 79-88, 1995.3

FL|(EERFICH T I EHE D
Rt = B O e [l 14 RE

=

EH - AR

VERR T BEAEEEE ITESBIREREIER (T790 MUHIORE 3)
pESE BERPAERE TERANIASETEER (T790 MRUTHSORE 3)

FREOEN, BEENETORHPRICESL, FEFOY I 2V —Y 3 VBIARORECTHS. Y Ia
L—3 g VB, M- R e s AHERICA W CREEICHTEICER T A AR EEL, EEEGEY
DE—AY FORVEVEEZETHILITE-T, RAKFOWLTE, EEYERE, FFHEL2HEITSHOTH
. £fr, TOBRFAREOZAEERIET 5 oic, BERIEHNEEIC &5 REETEREZTY, BITERIL
BRRS L. FO&R, F|S|H, REEEIZODWTERICHETE A ExHLb T 2.

Key Words : tracked vehicle, turning motion, iractive performance, turning resistance, simulation

analytical method

1. L&

TR —FITREENSBEHNER L, HEHERIC
HAEMEREOL < ERESEN 2D, KV RkX/LE
BINDRETE 5, 5 VIIHEERRNER CEETTR
BEKEEHAR FRE E R ERETT S LS TEEFON
BB, BRIBIZBVLWIEASLHWLATWS, ULy
URHE, #OAXZEMERO: OIERBFIIIKE R
BEEEF AL, BEROKBOREHSNESE L
5. BHRREmICERI NS ERBOEEZIIELTHE
<, 20 &) sBHENEHOERMEICEET 5 M3,
fEERRA LB T AN (LD HITRAIHES L
BREBETSH S, - T, FEEIEROREREFH
THIEIE->TEOEETFAL, BHEEMmERIROD
EBEHABEETESY I L—Ya VB HEOKT
3, BEEOBRRETBVTERELDTHS.

A cid, COBRBREMELNROY I 2L—V s
VENTBEOBREEENEL, FORBICE S, BT
FRISS oY EEEUBHETVERAVT, BLHER
U R E MR TR - BRATEER, R |EBRZTL,
MR- EHRATER 2Rk, 1-BEMEEEOERE LR
HWARBBLL. WIT, YIaLb—Y 3 VRIFTOFEEE
Bowmato o, BHEUSEEERZBEL, SEULE
L ChEmEEITER 2TV, BERAIC S 5 EHEERICE
M3 555 |h0RAbs, £ oSS 2 58I
DVTHEL. 208IZ, ZhsIZESOTEFAE
FIERIEED Y 2 2 L — ¥ 3 VI FROREE (T - 2.

79

g

L L

Il

GP =5.08cm =

lat
longitudinal ﬁ a gral
] g
ollofloffofleliotiolollofollelefle ol =}
= S
(o] O oo o (o] [« |[e] [edile] Il
m
D =33.5cm

Fig.1 Track model

eI 7 SR T P o BT R DR S L TR
O, TR L 0 HERRE 217 - 12

2. HB-BHREN

MR- TR OB, BRI DA O 7 b ic,
BT T VEBRE T, A R R R L .
B b0, EEE T VESISERIC Y -T, B
DB E T VBB k> THEAL .

(1) EBREE
BEEFVOBKR % Fig.1 KRT. BEEWRE, T
FR TG Y (BROEEE) #EEL, S7oEs



. Vertical
Horizontal dispacement gauge
displacement S : Winch
s

gauge B
j Weight = Load cell

T

Fig.2 Experimental apparatus

Table1 Soil properties

Specific gravity 2.595
Grain-size distribution

Uniformity coefficient 5.065
Coefficient of curvature 0.853
Average grain size (mm) 0.320
Vater content (%) 0.473
Maximum density (g/cm?®) 1.815
Minimum density (g/cm?®) 1.402
Dry density (g/cm®) 1.553
Relative density (%) 42.3
Cohesion ¢ (kPa) 0
Angle.of internal 38. 1
friction ¢’ (degree) .
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Table 2 Terrain-track system constants

Amount of static sinkage

k1 ni k2 nz r
30. 28 1.259 40.57 0.545 0.995

Shear resistance

Direction me mt a r

0.87 0.60 0.763
0.64 0.72 0.696

Amount of slip sinkage

longitudinal 0
lateral 0

Direction co c1 cz r
longitudinal 0.05 0.81 0.70 0.984
lateral 0.14 0.41 0.94 0.956
Ss=cop®'js* (2)
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Vehicle dimensions
Vehicle weight 581 N
Eccentricity of
gravity center 0.008
of vehicle
Contact length
of track 330 m
Width of track
belt 100 m
Mean contact
pressure 8.82kPa
Tread of track 227 m
Radius of
front idler 54mn
Radius of
rear sprocket 54 mn
Radius of
track roller 19m

Fig.3 Tracked vehicle model
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Fig.8 Relations between amount of sinkage of rear sprocket S,
and steering ratio ¢ (Inner track)
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Fig.7 Relations between amount of sinkage of front idler S; and
steering ratio ¢ (Outer track)

iP5 15cm, EHlFMEDOHERS 24 cm ONEIZ, %
2 E QX EGHEBHOETRICER S 2. 8B, =
1.00 3B, T.=0N 3IEES|OHERETH 5.

EEREEMS 2o OREHEE W, SEBLETES,
Sylem) 2T TAS =V £ -T, W - SMUBHERE) (%]
) N Tu, Tw(N) 2 EGHREA 707 v b B -
ROFTHET—VIZk-T, W AMIBEERESSE D
(kPa) % #3EBIFERBIRIC L - T, FERI%EE R (cm)
EBUCE-T, Ay TR (%) »HEmEE*HES
BZEIZEST, FhENMELL.

2y TR (%) BERATELHNS.

BRENRS

i=id=(1—%)><100 (4)

i=iy=(Y;

# ()

2T, VIZEREE, V IBHONGEEETH 5.

BB, BESEETZEEOAY y TBiE, BEBX
Tary FONMBIZBWT, BREIR j=i,D, HIBIEE =
4D/ (1+4,) THA. ¥, EfBERICHES ERED
ANy TR (ZEREh jo=4i,D/ (1—i4), $IEIEE j,=1,D

palbaliss

—1) X100

82

3 E

Fig.9 Relations between amount of sinkage of rear sprocket S,
and steering ratio ¢ (Outer track)
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Fig.10 Relations between turning radius R and steering ratio-&
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Fig.11 Relations between driving force Ty, and steering ratio ¢
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(Outer track)

ERLUTWS, chid, 7av b7 4 F5— (BH#[E
X 5 RS OESE) @ ofEh, BTV
RELE-TWVBEIEERLTWA. SMIBETII,
Sy D e ITpEA T LR Dm0, EIIH T, OEKRIZES
sV, LSO TRS BB L, ADEERIEMIC
H5B.

Fig.8 & Fig9 i3, Bk : t RHBHRTE S OBF
ZRLTVS. WEREDIZ, e DM HKIZ S, 13138
gAY, FOMIMIBHOAPAEL, TobBH
HEFEOHFPRABHEZVBLETLTVS. Zhig,
e DRIz & B 5 - THEMT 5 PEEEUC LT 2 BE)
HEFINIBE CREST 51012, SMIBHOHFHA
BEELVL Ry TRIBLEY, Ay Ttk
THARETHLHEEZLOND. T, MAETE HERE
WTES 1, Ay TROBIND 2 2FESH Ty WK
FOEEKREL.

nH, BER T=0NIZBWVWT, er3llbeénsdk
FizARBEED S, VIMIBERH LVZETLTVS.

Fig.10 12, Akt e &EEFE R OBFKEZRLTO
3. BEEREE R, HRTHBH, e BREFVIFENS
<5, UL, AUEALk: TH, F5ND LAKRE
WE EREEREE R IIKE < nBIEFbr B, Thi,

83

Running direction

Fig.13 Contact pressure distribution (Inner Track)
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Fig.15 Several forces acting on a vehicle at turning motion
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TURNABILITY OF A TRACKED VEHICLE UNDER TRACTION ON A SANDY SOIL

Tatsuro MURO and Kyouichi MORIOKA

The objective of this paper is to develop a simulation analytical method which is able to predict the amount of
sinkage, the turning radius, and the drawbar pull of a tracked vehicle during turning motion. This simulation
analytical method is useful for the design and the development of a tracked vehicle.

As aresult, it is clarified that the simulation analytical method is verified to be useful for predicting several land
locomotion performances of the tracked vehicle under turning motion.



