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Antarctic Snow Vehicle

Masayuki Hosovya*

Abstract: This paper describes the characteristics of the antarctic snow
vehicle, domestic market of the snow vehicle, changes and the present situation
of the snow vehicle after the establishment of the antarctic station and some
problems of the antarctic snow vehicle. Japanese Antarctic Research Expedition
is presently equipped with three types of snow vehicle, SM50S, SM40S and
SM20S. These snow vehicles are used in the inland trips and sea ice exploring,
in transportation of cargo to inland station, as well as to Syowa Station and
its outskirts.
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Fig. 1. Ground pressure of the snow vehicle.
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Table 1. Changes in snow vehicle.
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-0 | | i i i ! ! t ! i ! ] { i
_ KC20 (KD20) .
A A _ KC40s
- SM40S
P BE B K S _ KDSO
PoBE 73°S LILA _ SM50S
E SM15S
k kB
oK SM20S
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7= SM40S R FHBHEHEL LTHRL, 1981 15 H Ak,
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igwic KD60 BT FHEARYT, T5E %Y 1965 FIC X biAZL, LIHER 2-3
BT o8l L. 1968-1969 it KR —60°C, HE3800mic bHEXREL, BEEBRAE
ERERTITIBR L 7223, 1970 £ LR, /BB 73°S DdbcBESh 5 L 5 icic
oicied, EEMO KD BT FHECIIAEKTODRNE 5 X AR W HELRS
rHETI DY, HEMEDSMcoL DT, ZoFEEIZEEYSIEL, 1976 i 51X
hEEBE O NBERE Y BRE LT, BFEFET D SMS0 BIE FE % aE L SMS0S %S L&
S X 5ot

ThoDENE EHE LIS, BMEMOFFEKEL X EOAEKTCHICLLEYH
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LT, [TEHEOBRIE, F#2,3,41mTHEKRITHO SMS0S #1324 o SM40S
B3 X OHEK EMRFTAOSM20S B 3 BETH D Z- T 5.
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Table 2. Antarctic snow vehicle, type SM20S.

Manufacturer % Ohara Iron Works Co., Ltd.

Vertical obstacle (m)

- ' Overall length (mm) 3935
8 i Overall width (mm) 2160 |
% Overall height (mm) 1950
£ . Ground contact length (mm) 2 040
A Track width (mm) 660 |
- Weight (kg) 1 860
@ 1 Crew 2
"%  Payload (kg) 150
é : Gross weight (kg) 2120
Ground pressure (kg/m?) 0.08
(payload)
 Maximum speed (km/h) 41
© (paved way)
i Maximum speed (km/h) 35
9 (on ice)
s Traverse speed (km/h) 5-15
g ; Maximum pulling load (t) 1
E . Minimum turning radius (m) 5.5
 Climbing ability (degree) 30
Width of trench (m) 1
0.2

Engine

" Model
|

. Type

. Output horsepower

rating fue Iset at sea

level (PS/rpm)

- Piston displacement (/) |

31

| Isuzu C240

| diesel engine
|
Water-cooled,

4-cycle, 6-cylinder
2.37

|

74/3 800

| Clutch
. Transmission
| Differentials

Steering brake

© Driving system
- Track

. Road wheel
l Suspension system
Frame

Body

i
|

Dry, single plate
Synchromesh type

" Double differentials

Wet-3 shoe

Full-track, rear drive

Rubber belt type

Pneumatic tire

Rubber spring, inde-
pendent suspension

- Conventional type

Cab-over engine type,
floatable cabin
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Table 3. Antarctic snow vehicle, type SM40S.

(FEmEs

Manufacturer ', Ohara Iron Works Co., Ltd. Model Isuzu 6BD1
‘ : diesel engine
" ! Overall length (mm) 4 445 T Water-cooled
o .
§ | Overall width (mm) 2sss | £ P° 4-cycle, 6-cylinder
g Overall height (mm) 2400 | 5 | Piston displacement (/) | S.79
£ | Ground contact length (mm) 2250 - Output horsepower
a . rating fuel set at sea | 145/3 200
Track width (mm) 710 level (PS/rpm)
Weight (kg) 3500 | Crutch Dry, single plate
2 Crew 4 || Transmission Synchromesh type
:gb Payload (kg) 500 Differentials Double differentials
= | Gross weight (kg) 4000 | Steering brake Wet-3 shoe
ng:;lﬁ) a%r)essure (kg/m?) 0.13 || Driving system Full-track, rear drive
Track Rubber belt type
M?Xim‘ém SPf;ed (km/h) 45 Road wheszl Pneumatic tire
PZTVC i Suspension system Rubber spring, inde-
o Max;mun; speed (km/h) 40 p Yy pendent suspension
% (on ice Frame Conventional type
£ Traverse speed (km/h) 5-20 .
g ) . Body Cab-over engine type
@ Maximum pulling load (t) 4.5 ||
£ | Minimum turning radius (m) 6.3 {
Climbing ability (degree) 30
Width of trench (m) 1.9
Vertical obstacle (m) 0.6
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Table 4. Antarctic snow vehicle, type SM50S.
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Dimensions

|
|

Weights

, Maximum speed (km/h)

Performance

Overall length (mm)
} Overall width (mm)
Overall height (mm)

Ground contact length (mm)

Track width (mm)

Weigth (kg)

Crew

Payload (kg)
Gross weight (kg)

Ground pressure (kg/m?)

(payload)

. (paved way)

Maximum speed (km/h)

(on ice)
. Traverse speed (km/h)

Maximum pulling load (t)

Width of trench (m)
| Vertical obstacle (m)

i Minimum turning radius (m)
Climbing ability (degree)

|
|

Isuzu S8PA1-NQR

diesel engine

Water-cooled,
4-cycle, 8-cylinder

9.97

175/2 800

Model
5310 ;
2850 | & Type
ioen
2870 , 5  Piston displacement OF
3 000 ! | Output horsepower
0 i rating fuel set at sea
81 '; level (PS/rpm)
| — —
5450 ¢ Clutch
4 \ Transmission
550 f Differentials
6000 ' Steering brake
0.12 } Driving system

Suspension system

‘ Track
45 i Road wheel

" Frame

> Body

Dry, single plate

¢ Synchromesh type

Double differentials
Wet-3 shoe
Full-track, rear drive

_ Rubber belt type

Pneumatic tire

' Rubber spring, inde-

pendent suspension
Conventional type

- Cab-over engine type
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HNEEREMKTEZ BE T5F LEOREBMKIL, HEAMEOBIR, BRSO BREH,
BHEDORERS IVBEEMN K, HBTABORELRLICL»T —50°C 2 THILTE 5 HiEL
fF5TEs. Dz Lix, SMS0S BREF LHOEFETTHHRHERZ I T3, BREDORKE
2, XKEOHNETHERATL LdIZiE, —50°C ORENS I5 1B, BHEEEBEORE
BIOVBEE, TARBRERLED LS CRERKFHEOBVCEROMNKEL L ULBHH L0
B, BRME R oERERE, BEERS I OREMBORE, EELENLE LD A,
KD60 BIE FHEDOEFZTIRLTWB L 51T, TEEOHERGETHLBEINERT X
7eh, FASINNTRL, ROCLEILBYWOBENELSEINTL S, &k, ZTOX57
FEEELTH —60°C NEREHEEINS.

3.2.2. EHitERE

ABETHERT2 S EEORMICKIT 5 BRNEIC X 2 EBH NET o FIT, &E 1000-
1500m ¥ T HIEEALBEORS KBTI ETOENET TEE I /4%, 1500m L)
EoEHIE D EMFEIDHRADLREER > TL 5.

BE3000m 37 % Ti, BBIEEEEICHIEIES X 5ICRHES 1 1 v eHEAL
T, HkEEXZHE LTSI, 3000m CHYETEIEECEETS L5 CRBRELH
R35ZECX-T, PHIEKNEHTIIH 25% OHEDMTHERTES 2, EWEEOM
BOTPHTOMDERFEL, BECHALCHEI%YB5 odicit, [IECIGU TRBIRES
HEATEFraf Favvie— 2 2B HENDS.

3000m #4815\ TIE, BEOCEIERLALTHE, E2ids—FBHkE0x
LIRS, B 21 vIDHBEANLE LS.

3.2.3. RaieBRBCA T3 0E

—BCERTHEIFTEHZ, Ao U THETELVTHREEROL  AREARICHE
K IOCABO#®E, B, EE0BARHET S BNYAETH L, BiHEECTEEYEBL T
BTXRWERLEELHCEBL, BELTSLEECTEAENELDZ DS, 20X
BEHEOMRCBL T, ZOKE, B4 Ti) ST CHRE - BE LOREER T 1 ENT—
HHNCHDRDLDONRHY, LLEZBIDTELTE, FOMKIFERLEBEL LS.
3.2.4. Wy ik-H

APERERIT T, KRITHEOKBR E, SEEIRI BV LcERC L > GERASH
HZLIXENRT, REBREVERA TS LD, B2 VTFvRA7 ) —T, BHEBEENEST
BHIERBZ LWL, BRTIIR#ETH 5.
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