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A Newly Developed Snow Vehicle (SM100S) for Antarctica
I. Necessity and Process of the Development

Sadao TakeucHI!, Atsushi Kino2, Masayuki Hosoya3, Jiro YosHIDA!?
and Kenji IsHIzAwA!

Abstract: Four types of snow vehicles have so far been employed in the
Japanese Antarctic Research Expedition. These snow vehicles are mainly used on
the inland ice sheet and on the sea ice. As for the inland traverses, the SM50S-
type snow vehicle has been used, but the research area is now expanding to the
much colder area, and the “*Deep Ice Coring Project at Dome Fuji, East Antarctica”
has recently been proposed. Therefore, a committee for the design of a new snow
vehicle was organized in the special committee on logistics of National Institute of
Polar Research. The committee made the design of a new snow vehicle capable of
operating under very cold and low pressure conditions. The newly developed
snow vehicle was operated on the Antarctic ice sheet in the winter of 1992, and the
performance was almost just as expected.
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Fig. 1. Traverse routes by snow vehicles of Japanese Antarctic Research Ex-
pedition (JARE). DC means ““Dome Camp” to be constructed, RC is
“Relay Camp” for the **Dome Camp”. ACis an old **Advance Camp”
on the way to the dome area.
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Fig. 2. Snow vehicles and a tractor operated by JARE.
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Fig. 3. SM20S-type snow vehicle (Ohara Corporation).
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Table 1. Specification of SM20S.

" | SM20S g H SM20S
£ kK mm | 3890 % | BEEEE km/h | 40
£ I8 mm | 2210 BE | ps/t 33.9
+ 1 & & mm | 1950 ‘
B mm | 660 % % v v 4]BI
BHOE#HE  mm | 1550 Uy AKEBASF A I ALTF 4 —EL
& | pwE mm | 2040 e | sk ml | 2771
L/B 1.28 BEHA ps/rpm | 75/3600
R b mm | 300 BH s kgm/rpm | 17.5/2000
e B | sEREis V-A | 12-90
| B kg | 1955 HEBh R4 KW | 2.2
| pammn kg | 24+150 OB kg | 235
HWREE kg | 2215 -
g | BME (%) ke/cm® | 0.073 Zg R, T — NX-250-12 18
BWE () ke/em® | 0.082 b BEx v R 1|80
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Fig. 4. SM25S-type snow vehicle (Ohara Corporation).

% 2 SM25S Dkt
Table 2. Specification of SM25S.
b1 B SM25S T H SM25S

£ mm | 3940 % EEEE km/h | 30

£ I8 mm | 2070 Be | ps/t 25
+ & & mm | 2225 S D—

RHR mm | 630 & vty 4JBI

BRROBERE mm | 1440 R KE&EAF A2 AT 4 —En
| gnpR mm | 2040 s | PR m/ | 2771

L/B 1.42 BEWH ps/rpm | 75/3600

g L5 mm | 300 BX s kgm/rpm | 17.5/2000

BY | sEnEi V-A | 12-50

| ENEE kg | 2500 MRBH B kW | 2.2
B g kg | 500 OB kg | 235

HERER kg | 3000
g | BHE () kg/em® | 0.097 jc) SNy FY— NX-250-12 1@

B (B)  kelem® | 0.117 f | WK x v o g 180
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Fig. 5. SM40S-type snow vehicle (Ohara Corporation).

#* 3 SM40S DPEERET
Table 3. Specification of SM40S.
H B SM40S 15 H SM40S

£ B mm | 4445 REEE km/h | 45
ol mm | 2555 ps/t 41.4
£ F mm | 2400 e e
Gt mm | 710 CA 1 & 6BDI
J& &5 e R B mm | 1630 R KEdHF A 2 LTF 4 —E L
R mm | 2250 G B m/ | 5785
L/B 1.74 BEHhH ps/rpm | 145/3200
b5 31i%: et = mm | 400 Bk a2z kgm/rpm | 37.5/2000

FeE I ER V-A | 24-40
Hi R kg | 3500 B R EH kW | 4.5
BEAEERE kg | 500 " OB kg | 450
HlRERE kg | 4000
EME (7)) kg/cm? | 0.11 TR, 5y— NX-300-15 2@
B (B0)  ke/om® | 0.13 | mE o 1] 120
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Fig. 6. SM50S-type snow vehicle (Ohara Corporation).
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Table 4. Specification of SM50S.
I 3] SM50S T H SM50S

& £ mm | 5310 M| B km/h | 40

4 18 mm | 2850 EE | ps/t 25.2
+ | & & mm | 2870 _— . Do

it ) mm | 810 % Wty 8PAL
‘ B ORE R mm | 1680 U K&GadrA 20T 4 —En
& | e mm | 3000 B REERE m! | 9971

L/B 1.86 Bl ps/rpm | 156,/2400

A mm | 400 Akt 7 kgm/rpm | 5171600
e e —— | B | frmaemiss V-A | 24 90

il R kg | 5700 TR TR kW 1 6
B\ porsmm kg | 550 G kg | 850

R EE kg | 6250
g | BORE ()  keg/em® | 0.12 i, 57y — NX-400-20 2 @

BEME ()  kefem® | 0.13 | omE 1150
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Fig. 7. Tractor (D40PL-5A) (Komatsu Manufacturing Co., Ltd.).
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Table 5. Specification of D40PL-5A.
5 A D40PL-5A H H D40PL-5A
£ K mm | 5130 M| BEEE km/h | 8
& i@ mm | 4020 8 | ps/t 7.31
Jl1& & mm | 3035 S R .
& Hr e mm | 1200 EA MBS S6D105-1 2 — A 4f
B O RE mm | 2260 MoK K&dH A4 I70F 4 —EL
& | s mm | 2590 e | KBRS mil | 6490
L/B 1.28 BEHH ps/rpm | 95/2350
BiEi ki mm | 430 | BA LA kgm/rpm | 37/1300
— - | M| xEREH V-A | 24-50
| EEER kg | 13000 | Y kW | 7.5
2| prmimE kg | 1 £+600 B B ke | 862
BHRLER kg | 13655
g | BOGE () kg/em® | 0.21 Zg Ky T Y — NX-300-15 2@
BEWE () ke/cm®|{0.22 “‘P‘ WKL 2 v R 1 245
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Table 6. Estimated air temperature at **Dome Camp

1A 28 37 4A sH 6}1775 85 98 108 1A 125

HE%@M@ —mo %4 NS—M3~M5—M4 MS mg—wsww7 28.3 nz
AR H Y | —30.4 —40.1 —53.7 —63.5 —63.4 —66.0 —65.1 —68.4 —60.6 —53.4 —39.6 —27.0
H ¥ # | —35.5-46.0—-58.8—-67.4—68.0-70.5—69.6 —73.0 —66.6 —61.2 —46.0 —33.8
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BABE (R fH) —mj—&A—%ﬁ—WB—W7—&8—M8—%6 86.0 — me ms —49 .4
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Table 7. Members of the working group for a new snow vehicle design.
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Table 8. Principal process of the development.
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