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Experimental studies on the Adaptability of an Eight wheeled
Vehicle with a Pivot steering system and HST

Turning performance compared with a rubber
crawler transport vehicle for forest

Tomomichi FUSHIMI, Tadakatsu AONO and Keita MATSUMOTO

Summary: In order to clarify the adaptability of two different types of transport vehicles
for forestry on steep slope, the author compares the travelling and turning performances of
two vehicles on flat bare land and on an experimental slope. One is an eight wheeled
transport vehicle mounted with a hydrostatic transmission (HST) and skid steering system
(SSS) (also known as a pivot steering system) (19 PS in output, 910 kg and 190kg empty body
weight and a drop-side-gate body attached, 1,000 kg in the maximum laden weight), and the
other is a rubber-crawler transport vehicle with clutch-brake steering system for forestry (7-
7.5 PS in output, 450 kg empty body weight, 750 kg in the maximum laden weight).

The experimental slope is constructed with frame of the shape steel and the expanded

metal for the face of the slope.

1. Uphill travelling velocity on the experimental slope 25° incline and in the laden weight
300 kg:the velocity is 1.4 km/h for the crawler vehicle and is 3.7 km/h for the eight wheeled
vehicle. These values are 80% and 70%, respectively, of the velocity recorded for both
on the flat asphaltic road.

2. The minimum outer radius in circular turning by the clutch-brake steering system on
flat bare land in 1.02m and 2.00m for the crawler vehicle and the eight wheeled vehicle
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respectively. But the minimum radius in circular turning by SSS (pivot steering system)
of the eight wheeled empty vehicle is 1.4m. This radius becomes shorter with a loaded
car.

3. Ratio of the circular turning radius against the length of ground contact or wheel base
is 1.3 for the crawler vehicle and 1.2 for the eight wheeled vehicle in turning by clutch-
brake steering, but the ratio is 0.85 in pivot turn by SSS for the eight wheeled vehicle.

4, With an increase of loadage in turning, the center of gravity of the crwler vehicle shifts
from the left-side to the right-side, and the other the center of turning for the eight
wheeled vehicle shifts from the front of the second wheel to the rear of the same wheel.
The measured values of circular turning radius changed in comparison with the
geometrical radius from the center of each vehicle.

5. The minimum distance required to turn by clutch-brake steering on the experimental
slope is 2.8m in x direction and 3.3m in y direction for the crawler vehicle, and then 4.
0m in both directions for the eight wheeled vehicle. The minimum distance required to
pivot turn by SSS of the eight wheeled vehicle is 2.4m in both directions on the
experimental slope.

6. The ratio (Rx, Ry) of the minimum distance required to turn against the length of
ground contact or the wheel base of the tested vehicle: In turning by the clutch-brake
steering system on flat bare land, the ratio of the two vehicles tested in about 2.4 in both
Rx and Ry. On experimental slope, the ratio of the crawler vehicle is above 2.3 in Rx and
above 3.0 in Ry. The ratio of the eight wheeled vehicle is 2.7 in both Rx and Ry. In pivot
turn by SSS, the ratio is about 1.5 in both Rx and Ry, and those values are smaller than
the ratio in turn by the clutch-brake steering system of the tested vehicles.
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Table 1 Specification of transport vehicles used
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ZHICK UERNEIC X 5 Rmax & Ri EDER, B—4 LH— 9 SHS IR 5, KE LI
BB 3 BHEEAERROMEY B2 &, Ri ORIBEMEIZ60mTH Y, 2 &m0 L 0E
iz, BEEFLSME>TWS I LiZkb, £-T, Ri=60& LT Rmax DFEM[ERD 3 L

Rmax =vRi?+ (W (b/2)J)2=100.4cm
L n, EHEEEEESR, Rex &£ T3 LFEEAFAANDREEIREE Rdef
Rdef=Rex—Rmax ¥F—2D &>k 3%, ZETRAREIDREEIRE WDZH, T
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DI & W EFEEDR
PEPEMELEL TIT
&, EAREROREED
ZOHED L TTL . RBHE
A E450kg 12 EER F60kg D
b > TEANWE.LME->
TWw3doiz, AECHER
HRLZWZb Y ZKRE
750kgizir o o, EH
BORFEREN B>
TIF c itk s, mAKE
HED75%, 560kgFEEKEFD
EErR2 L, ZHEHRFL Y
CEERIDRHZR > K& R
REELR->TWT, B
DEALEFREEEIEL T3,
7o 72 LBEERICHAN, RE
80l Bbhs D3,
B & 2 Etik@ ot
BEELTHWEDTHAD,
i) 8#ADEHILED
7 u—Z7MOEE LR
12, SR AL ASEEE HL
&9 % L ER WAl EER
DENFDFEERIIE, R
i=L/2 =81.75(cm) T &
%, 1HEgOEMREE2ERE
UMME 3 2 hE23H % 8,
FEEIRF D 17 & EHT DB %R
5, 4 YDRIERIZ &
iRY BEbh, 1EHEHOD
BHRELEEFHTITHS I,
EREHORR 2S5, 1H
EROBEHE #16emE A%
¥, Ri=R’i+16=97.75cm
Eixb,

131

E H
12}
1.1t L -
o
1.0t o
[m]
0.9 - =
08}
| ]
07t
osf =" & ol
0.5 i 1 | 1 1 . 1 1 1 1 i 1
0SF 150 kg o
0.8 o
| ]
07t o n
06} .
07 | 300 kg - N
[ ] a
0.6 B (=] : a
0.7f 440kg m oo
06 o
0.5k =
08F 560kg uy m
07} ER Gu ®
a
0'6 [ 1 1 1 1 1 1 1 " 3 1 1 1 1
0.2 04 06 08 10 1.2
¥ B OB OB E rad/sec
. £ fE | o fF B E % =
M—9 YHHICB T3 7 o—F B oERAEIEEEE
Fig9 Turning angular velocity and experimental

value of inner radius of the clutch-brake st-
eering turn by the used crawler vehicle on flat
bare land.

JreE A B B A 0D 4% A D 4% Rmax i3,

Rmax=vRi#+ (W+b/2)2=168.29cm

Rmax—Ri=70.54cm

EHEIZ £ 5 Rmax & Ri £ D&, K—5 L K—10» 5, ZEEEICIZ60~T75cmT, 300D %[
BRI & 2R ROEIR ZOEHICE T, EEFOLO T IZBEETR Y, EAEIOE
BEE R &, HIEEIMHR—100 ¥ 5 L, Z28HRZ, W4 80048 E T140~150emD

Frc®d%, $kbb,
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£—2 J7u—J7HEDEHERICE T 3 EEHFAOREE (FiE)
Table 2 Radial deflection in turning by clutch-brake steering of crawler vehicle used on

flat bare land (go ahead)

ﬁﬁﬁirad/wc 0.1 | 0.2 | 03 | 04 | 05 | 06 | 0.7 | 0.8 | 0.9 | 1.0
cm cm cm cm cm cm cm cm cm cm
8 ffelm | 16 | 11 5 | 15 | 25 5 | 19 | 12
HfeE | 42 | 62 | 56 | 60 | 55 | 78 | 8 | a1
150kegf® % 15 15
5 20 30 40
300kef 72 10 15 20
5 10 10 15
140kePE % 0 5
A 15
560kefE 72 2 | 28 | 35 | 22 | 25 | 20
A 21 | 15 | 14 | 12 | 20 | 15
(1BIE) X 2.5+ (1 B OBME) x0.5= 14
54.5X2.5+16+ 2 =144.25cm, 15l © . —
L0, EEORL, B1R LB 2 MO 4,0 2. a o, o Tk
ET, Ebonrv R EELROMBON 4 . s
BiIcTxsL¥lans, Z0OBEOHE LD val 300 kg
EEER I — 8 2 BHL, RDE S 1C% 5, . a00
Ri=144.25cm NI e Rt
Rmax=yREF (WFb/2)7=198.94cm ' 12} ° i 4 daiik
WICHEERFTH 228, FERNMEIOEEEE W 13f i A = 440kg
BE—10» 5o & 512, BMEBEOMM 5 12F © o =
EXvwNEL %D, TRbLEERLS, ) e
EARRRTEA20~0BB L, B2WOM _ 1, Bt 560kg
Hrohk, BCSIEIHRFVC, BEL % T8lshi= g =
TeRIrind, REROREAREER T [ ° o o
PO BSE D H4E Rmax i3, H—10»5H# 5 B HaPQ o &
B2k, Rids, RD3D—HmRFEIND . 750kg
Zrmb, a(125~1%cm), b120~128am), ~ 12[ * m mw =
c(110~120cm), FED & 3 iCFHEN 2, ur SR
Ri(2)=144.75—15.00=130 (300kg) 105 Y R %
Ri(b)=144.75—20. 00 125 (440~560kg) . rad/sec
Ri(c)=144.75—30.005115 (750kg) " EfReB o HREBE E = &%
Rmax (2)=vRi @7+ (W +b/ 2)?=189 H_10 THEMZEY D S KB R

Rmax (b)=vRi(®?+ (W+b/2)2=185
Rmax (¢)=vRi(€?+ (W+b/2)2=179
2 2 A EERRE RO EE L JIEE & D
EERDBZEE—3DESIRB, HiEARA
EZNREAREERAOTHOEHMEL L

Fig.10

— o7 —

B YA oD el R

Turning angular velocity and
expermental value of inner
radius of the clutch-brake
steering turn by the used eight
wheeled vehicle on flat bare
land.



THRE¥ET b b LEHTANDRERSREN T 2,
BEELSHET &, REPLIEFRPRAFANBH L, RELESNSSLZZETOLIS, R
RIS B 7z D ICHERHEENIRE 2> T B,

#£—3 SEWHEHEDEMERICHITIERFAOREE (EEATE)
Table 3 Radial deflection in turning by clutch-brake steering of 8 wheeled vehicle used on
flat bare land. (go ahead slow speed)

AHE rad/sec
P —— 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
cm cm cm cm cm cm cm cm cm cm
Z2E  AEfElE 13 13 11 16
F e 11 6 11 11 14 19
300kgTE % 37 35 31 40 40
H 19 25 27 35 33
440k £ 5 11 19 20 21
A 13 15 14 14 15
560kgTE 7 43 23 21 19 39
v 9 14 16 19
750keTE 7 31 41 21 36 26 26 26
A 21 31 16 26 21 19

iii) 8 #HZ D FBS HfEE]
EEOERBERACHEET 2 2 LI VEILMETREET 2 AKX THE2 05, H—8ITRT
LD WAL T 2RIEEERIZROD LSR5,

R=v (B/2)*F (L/2+16/2)%=v (125= 2)2+ (54.5X 3= 2 + 8)2=109.37(cm)
EBICIEE— 7R & D, FEERBOBEHIERIC B 2 FHEEEEE, FL LT
160~166ecmTH b, FEEINEIOREEEREEIZ, FEER»S79.5mTH %, ® 212, FEEFULH
SHEPULREICBS LLERGOME T, EXE®EE» S OERE X 13,

X=v [(160+166) ~ 2 J2—79.52=142.87 (cm)
T, 18iPE54.5emicBIL T, 1 EHEOBEMR HMNZ (8 +54.5X2.0) <142.87<54.5X2.5+ 8)
ThH2»0, BEMERIOFLIE, EEOE2HOFATEEIMECHZ Ly, BAH
HL» R LBbhz, ZoREFL (0,) & 2EEYE Rmax ol

LZG-) 2+ (-lzi-l- 12)2=162.35(cm)

Rmax—0= / (%L—i—

BEEF N — 7 2R & 512, BHRE OB 1> 300k BEH, T150cm, 440kgFEH T135~143cm,
K U'560kgTEH T135cm & A EM 2R T, TROBIRD LI I

Rmax—1=/(%L+16)2+ (-1—23—+12)2=145.5(cm)

Rmax—2= /(%—L+8)2+ (2-+12)*=138.7(cm)

Rmax—3=/(%L)2+ (%+12)2=132.0(cm)

IR, 58 2 BRI S BEABEIL TIT 2L R2RL T3, 2 I 2 EEEEE 25
BfE(R—7) L2 &, ZDERI0nKFHEHS <, EEIHES REBD BB L E2RLTVRS,
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() IEEIETEE
360" BRI DT B2 &, FHEEAEE w(rad/S) %, BEIZEEXE r (m) 2w ChER
T RO ETHNRDOETEE Vr (km/h) 2k 3 &
Vr=3.6wer
E3,%Z 2T, ZORRETEE R, REERRUOBHEFCHEL, BEEETLHBELTA S,
i) 7 o—sRMpEHERET
7 a—Z BOFEGEM LB 1) 2 FNRRIFTERE E EHAREOEL 2R —4 TR T, &
A DO REE AT BRI, ZZEERIC 1 ®D2873 167905, 3HD1076 L 773, ¥ 72300k FE

F—4 BEHEHOEV LIERMEOLE (7 u—JH)
Table 4 Comparison between difference of road surface and turning characteristics.
(crawler type)

Bl & & [ % ¥ Je [\
EHER 1 2 3 R
7 X PRI A 7 A
B vyt 77k 7L 77V b <YL 77V b L 77V b

2 fofiEE [EEE4% (cm) | 100 135 105 135 120 145 95 120
FEEERFE () | 2873 | 1974 | 1275 8”3 1076 775 1975 | 1675

Y7/ | 0.22 | 0.32 | 0.50 | 0.76 | 0.59 | 0.84 | 0.32 | 0.38

HEm [EEE44E (cm) | 150 145 155 120 185 150 135 135
FEmIEER () | 1679 | 1872 8”9 872 73 6”74 16”75 | 1776
V7> /% | 0.37 | 0.3¢ | 0.71 | 0.77 | 0.86 | 0.98 | 0.38 | 0.36

560ket® ZZfiElEl  [EIER¥EE(em) | 130 | 180 | 125 — 120 = L 105 =
HEEIRERE () | 1579 1673 8”8 — e — 1470 =
svry/ o |08 |on| — | — | — |04 | —
AfEE R m) | 115 | 105 | 115 | — | 100 | — | 100 | —
FEEIEERE (F) | 1679 15”78 971 T T2 — 1671 ST
ZIT7 VI 0.37 0.40 0.69 e 0.87 . 0.39 i
km/h
W LEDL77 4 L1478 25, 38 g E 560k
D670 & 570~, ZNEIIEIZERHY
CEIL TV B, $RAEEE, 28 B 0|
BHC 3T, AREED0.86rad/S IR gy 4[ I
LZEHE[0.59rad/ S T, HICABEE D 3r I
Erk v, BEEG, mEEomkE © 2t
FEMOZRDE < 20, 00kBBE W 1|
L, AREE I E TR ol ., |, o,
81.26rad/ S &RV, HEEAEITHEE % VT s ket A kR
ERETEELLAS EE-IERT | o e G e e
£3, R, ARETO%EES £ o o®

BT 20U, HRERTIEI0~120 E—11 7 v—7BOEEETHE L SR E
% L EHEETHREL D EIHEL, FED THEE
TERABNREEEERICNLTLR>NS, Fig.11 Comparison of travelling speed bet-
BEEEIIEREORIMCN U ERE ween in straight line and in turning by
FEEITIZERMICE{LL, AlEE clutch-brake steering of crawler vehicle

used on flat bare land.
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TIRIEDAEE, AREENCN L TR EDMHEES S phsbh b, EEETHEEICR L TiE, 300k
BT, AREETEEMZIZEL L, EREFETEEIZ80~IRIETT 20710, ZEFOE
WEMIL TE T3, BIZ560keTEEL Cld. 300keTEE P EHEKFICELN, AR DEDMIC#ER
DAL D ph3bid, 20D & D BERIE, FRO &L D% 7 vo— 7 BHEHAEOEENEERS O
RO OEEND 2 DIZH, BMEEEZOHIMIHEVWELMIBESEE L, RERE DL Mb 2EICHRK
T5HDTH 5,

FICHREET TR, B LR TOETHEEMZITEML T3,

R, EERCIE, 3HETEHERERT 2 LEENICRREIETTESZ 2L E2RLTV S,

i) 8#mADEHIIER
8 ER AU (DG E DRI & 5, 360" (S HbERI DA B t EHARE 2L — 5 1R T,

F—5 SERAIEIIC & 3 FHEHEM EoieERER (EHER)
Table 5 Spent second and angular velocity in tursing of 8 wheeled transport vehicle on flat
bare land. (slow speed)

4O BB (= E = E 2]
9 = = = 23
F 1T R OB (SHurEmE) 1 5 3 1 3
sy B | L fE R | B M (sec) 30”6 1479 1070 774 671
A #E E (rad/sec) 0.20 0.42 0.63 0.85 1.03
A e || BF il (sec) 45”3 14”5 10”76 772 6”3
A # & (rad/sec) 0.14 0.43 0.59 0.87 1.00
440kg EE | £ fE [\ | BF Ml (sec) 51”6 18”8 1278 977 872
A &E E (rad/sec) 0.12 0.33 0.49 0.65 0.77
A fE @ | B B (sec) 67”8 26”0 1676 1070 85
A ® E (rad/sec) 0.09 0.24 0.38 0.63 0.74
(B {5 fEm])
ey B | £ fE B | B il (sec) 1276 6”3 473 379 374
A & E (rad/sec) 0.50 1.00 1.46 1.61 1.85
H fE [ | B il (sec) 16”7 774 5”6 470 376
A ® E (rad/sec) 0.38 0.85 1.12 1.57 1.74
440kg TR E | £ fE [|E | BF i (sec) 2470 972 674 — —
A # E (rad/sec) 0.26 0.68 0.98
A e & | B Bl (sec) 28”8 1142 771 — —
A &E E (rad/sec) 0.22 0.56 0.88

ZHEIHMEHERIC B ) 5, AAIEEFTEREIL, 1#ED3076L45"305, 5HD6"1L673T, &
HEFZ IS XD 1 DREEEEL TVL3,

Rz, EEFFRIEDEE & EHIEEETREDOEMER—1210R T, ZHEEFO EA1ER A
D, REFETREDEZZV R L, ThZTHERNICELL, 5EHTIIEERDLN%T, > &HE
22> T3, 300keTRETid, 2HLALET, EERFDOKB%IZHE L, ZEAkEEFAMDE b &
PTHB. BIZ560kgTRE TR, ZZR-o1EbH2 TN b, REFETEEIEE”FOKT0%
EIRTHENE V. SEREOATEEHIEER Tk, ZTHERI, ZHEROBEIN A EITRE /5
ML, EERLDEEDRV, ZhICK L REREEETEE X, EEFOWHII~S b, ¥
MEIE AR L, LA EHEATHEC & 2 REOBRICEML Tw 5,
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iii) 8 BRAIDBEHfER
SEEEH E o 8 AR
281 3, 360" 4B (5 HufERIAT &
R BEHAREORLEE
—5WRT, EEREDOELE
EHIBERI D P ERFHE L, 13
D1276 16”7035 5 D3 4%
6 L, 2 btk
EERERIAT RS > &
Vo EBEHIBER T O BEE X,
EHER DE I L, 22
121.8~2.5fF % RTITNE D,
FEERFIC120.7~0. 9fZITET
L, &Mk > TIREERITEE
DT, Zhik, BE
HifeRI F NS, &b ETOHE
REHEIERARTHSL Z &
ERLTWBDTHA5, E
A EI1Z180° € R T+ 43 B E
BEBETHZS L, EEMT
FEEINTRETH 5 0 5, ZBH
BoARE#REZFEAIEL,
te % 2 9 REECIRE CThelE & &4
B ¥ 38823, HET—
Y —ERT2HEE 1L 3HT
ET kT wT
H>d5,

8 &l o B AE e[|l D AT
HE L EEETEE 2K—13
iR, EERFIN T 285
e B EATHE I, R,
R 140~190%, S
b EERF R Z 2 HAPE
Vo X 7-TEEERE, EHEERE300
kg TE# D 7= e[| THI110% T
b 5, BERFIZ50~70% T,
EER LY EET 25805%
v, R, ERIETHEREDZE
A, L AEHEEEDH
B8, HEREIZIE L 7 fEEl & w
LTWw3,

(3) BEEDE\> & IERIELT

7a—S8IZX YT AT 7

kmA1
#
iy
s
#
M—12 8®WBOEEETHE & EHERIETHE
Fig.12 Comparison of travelling speed between in
straight line and in turning by clutch-brake
steering of eight wheeled vehicle used on flat
bare land.
km/h
:f 300 kg 560 kg
10
9
o gl
w |
el
& 5
]
4 ,/
-H'H l,
3r ¥ /,D
2 B //’ID/
1k
0 2 3 4 5
el M
— @

M—13

B
E
E HE

8

WA O EEETEE & IS HiEE & TR E

Fig.13 Comparison of travelling speed between in

straight line and in turning by pivot steering of
eight wheeled vehicle used on flat bare land.
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K—14 EERFHE L OIEEI#E & BEFERE (X, V) DF)

Fig.14 Example of both the path swept out by the outer crawler or
wheels in turning on experimental slope of movable gradient
type and the moved distance (x,y).

VN EDERIREBEERL, vV LEHTORE LB L ERER—2 CTRTAHAZ.TAT7 7
VB EOMBERIERE, YV RIS, BRERITEA/NE K, EEEITIEHEICKE N
EIZZ > T3, HEROEMICHES BEEEOERIELALE R, AEER, 7A7 7V MK
ETOER, 2V TBHMTOEIDRL > K&V, 7TAZ7 7 VI ETIE, 2HE21X3HETOLE
E T EHOBEBEFSKE {, EEIFHAZ ETESE2E ETRECRY, ETiRESHZE
T fERCEbh, BEOEBWIIEREETCEELRIZT I EBRHLN D,

3. RBFE_EofER

RS EEBRRE 26 L 7z, 360 FeERHRSMAl D SEEI#ENE, —141 R 3 & 5 i HjERE &
259, FYEEFEL LTRT ORMES D 5, % 2 TRAERTANOZAEEIEMH Y (m) &
FRBMITANDORABEERE x (n)12 X o T, HABEROFE_LIEEIMREIC D THEEZ L 12,
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1) zo—78
T ¥y v EERE3, 000rpm THIESHITEE % EHE L 7265 % K — 6 1R T, FZHREO BB,

£—6 FERMHELEESEERE (7 o—78)

Table 6 Moved distance in turning of crawler transport vehicle on experimental slope

¥ & B B (D)
£ T K & B 8 5 R 7z H 300kg FEEL
5° 10° 15° 5° 10°
Al El LB | EH5RFHE (1) 2.85m| 2.05m| 2.35m| 3.30m| "2.75m
RREHFE (V) 3.35 3.25 3.30 3.00 2.50
FrB 85K FME (x) 4.40 5.35 6.10 3.70 3.10
BRRKERFE (V) 3.15 3.65 4.00 3.30 3.40
2
2

% E|ERRB | S5 K8 AR (x) 2.15 1.95 .00 2.40 2.80
ERKERNFAFE () 2.80 3.30 .70 2.45 3.05
AREB|SEEKAFA (x) 4.15 7.50 — 2.90 2.85
RAMERAFE (¥) 3.25 3.95 - 3.65 4.65

&R 5 ~15°DEE T, ZHEETIX X 512.0~2.8m, ¥ »FiF3.2mTH2 DIt L, HhEE T3,
X H34.5~6.2m, Y 733.0~4.0mTL 2 b, HRIEDOEME & IR L T3, 300keFEE I,
FEAWREE b 2, Y23, 1E1F 3mElHcE-> Twa, Ty v EEHS,000rpm Tid, 3,000rpm
WZEE, BERTIIBEERES S > N, BEMNTEBICKRELSE>TwE, fELETIR, 8
RARNDD BT HANDFAZIZREZRT L, EAEDE#ERLHEOEZEEIOENEDEE
PEHEM L VEIE SN, FERMREICHEL Tw3 LtEbhsd, BERIAGBESHOLEDE
PHEE Y, RELERMECBIBEEDELL L K>TWV 5,

(2 8 #® #

8ERALIC X 2 RIA EOfEREIERIE, E& L TEHEBIILE SN, 8B DEERFDEHIER
BT BEERE 2R — 7 2R T, RIEETROBENER I, £ZEEIT, x 25495.5m, ¥ 534.6~

F£—7 EBRMNELIERIBEFEE (8 &I, (3o EER)
Table 7 Moved distance in turning by clutch-brake steering of 8 wheeled transport vehicle
on experimental slope. (slow speed)

% g s HfE

£ T X & B 8 A R Z= H 300kg &L
5° 10° 15° 5°

Al E ERRB | E8BAFMA (x) 5.35m| 550m| 5.30m| 6.50m
ERAMER AR (V) 4.75 4.60 5.10 5.80
FheR | $8&EAFm (x) 3.55 4.40 — 5.35
RARERAR (V) 4.45 4.20 — 5.40
*% | EER | EE/RAR (x) 4.70 5.75 — 10.20
RAER AR (V) 5.05 5.30 — 7.35
Arb|$ERAR (x) 4.15 — — 6.10
RAERAR (Y) 4.25 — — 7.20

5.1MTHBDIZN L, GHEETIX, *33.5~4.4m, Y 3M4.2~4.4mr/NEbL DI >TW3,
TERIEFESERAEIC X > TERZZERICIE, BEMIBORYD, TFA80 T v R XZVERE L
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ZA4 XD vy FOBEGRLMERSEORIORMER EHE Z 5h 5, BIHETR Y, 300ke TRk
Tk, BEEESZEHERFL VL, ERESET LREIZR#ETH o7
KICHHE L O Z2HRE O BEHIEE DSR2 R— 8 TR TAH %, BEHER OB ER A

F—8 FEEfE e R (8w, BEHkER)
Table 8 Moved distance in turning By pivot steering of 8 wheeled transport vehicle on
experimental slope. (slow speed)

% g iz} Bt
HEE S M ¥ & A M % H 300kgFEH
5° 10° 15 5°
E B | FERH ) 3.20 m 3.10 m 3.40 m 3.40 m
HEARERA M) 2.50 2.95 3.85 3.45
Ak E | KT | 2.45 3.60 — —
ERERAFE) 2.40 3.55 e —
e
DEMZEVELTW2Th F R 5
Yh, 1512.2~3.1m, ¥ 40 o -
2.4~3.9mDEHHIZH > T, L 10 65 o © 10
fE e DR BHERHE X D B & 35 : D
DI, TRERF I ERI O - R |® :
MAIHES BREEEZWE 5ol 132 2
L TR, Sl 10 5
SWEOEBRSELCORE S [ b
ETR, B ORA I, R 2o =
fEEpEGEs—ricmx = | =
LThb, EEICRS E> B 20 e s 0 35
HFORZPE LB, & B g0
NIEBRPHEHSTF ATy R [ F 5 R |
My LV CHfEERCR->T & [ @ 10,
WT, FAYDObry Fa & [ o) %
pEORBEEBHE, o KO, S omp :
BEEC, BroMYRE,  ® [ © Lo u
FEEEREVNES <, Ak - 251 ® 5
THB/OR TR Y, SR i
W2 ene, +oEETSE (o) e A IR AL AR N TN N,
T2 dn o 72 RV ERREE O B 3T 20 25 - 30 35 25 3.0 35
b D s PR
E M E, A_BEE £ B, A EE
4. B - ETHREOBLL . 2 B e L

HElEtAE

PHEAREH O B3 X R
ERCES v Nl JEIDAY 35t
DHEERDBEZ LT,

K—15 SEERAHE L {EHERIFE O fE R B LL D 4345
Fig.15 Distribution of the ratio (Rx, Ry) of moved
distance (x, y) to the length of ground contact in
turning by clutch-brake steering of vehicles

used on experimental slope.
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B - ETEEDOED LIERBIC B I 2 AN OWTEE T 2, 7 o—F 812D\ T
R(L), 8EHANC DLW TIILMIE (L) T 2S5 A EBEER (x), H2LIEORAME
AR OBEERE (Y ) OIEEBENL R, X R, E2EZ 5,

R,=x/L(or L")

R,=%/L (or L)
FHBM TRy =Y =2 7 (7 ZFHEEFE) £ LT, R,=R,Th2, Zho R, LR, DM
%% BEEGI & O#M « B ARBIICEEZT 3,

7 0—Z7 MOEHERIC B T 2 REBESHLOBEFE R R —1512 R T, FHEHMOFERER TIX, 2
BHROEER & D EREIT R, =R, =2.4%7R7 (8HA L IZIZRIL) DicxtlL, BEER T,
EREETZEER R, =R, =2.1, BEE R, SR, =2.3L0 > BVER2 R, ME ORI, B
HERFIZ, HREIQOZEERFTEENRE WO, AEETIZS.7TLAN, Fiz300kefEEkmE, 8
#5°TR,=3.6, R,=3.3, {ERIL0CTR,=3.0, R,=2.7T, R 8HA L h s /hZ s, R,
BHBBIR & LB %, RIE EOREREE Tk, EHEFARRE T R, H2.1~2.4123F L, R,
3.0~3.6 LfF> T\ 2 DA, BEEHIZ 1 & < IERI5°TD R,=2.6, R,=2.70 & 5 12, WE»
HEBAEEWEEZ R LD L, BEAERTIE, ZEAORBRERFE S, »EDRE2EICE -
T3,

8 A DE e EIRB BN L D A2 2 R —1512 /R T, M TIE, RTEERNIC, DHEOLELRER & &K
BROAIRRENCBWT, FBERD, ZEDOAIER & BHRFOLEGREICE W T, R,ER, 3
I22.4~2.5 L /NS WEERL TV %, RHE L TIZ, BIERIC, ZZEOR,D32.2~3.4, R,512.6~3.2
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