FHBFEMRER RS
$79%  19934F12H

KEBBRFAHRESE (0 —3—) HIRHIEORS

WoRfE BT o-F OBEoBmoR*™
NOB O BT % E R M

(19934108 155 < 8)

Development of a Drilling Machine on Mars Rover
By
Nosukt KAWASHIMA, Kenj1 SAITO, Masakt KOJIMA anp Tucuo ADACHI

Abstract:  An experimental study has been made on a drilling machine
on board Mars rover for scientific exploration of Mars with a special
emphasis on fabricating a model and testing. The major objective of Mars
exploration is set to search for water and organic material in under-
ground of Mars. An engineering model of a drilling machine to be on
board and used for the sample collection in an extensive scientific
exploration of Mars surface and undeground has been fabricated. As a
drilling machine, [auger boring] has been adopted. Though it cannot drill
hard rocks, it is simple and easy to operate, because it does not require any
liquid for lubrication and cooling. No particular effort has been done yet
to reduce the weight and size. It has a capability of 1.5 meter boring,
requiring 1.15 kW electric power. The auger bit is surrounded with a
metal cylindrical casing and the collected soil is stored in the space
between the auger bit and the casing. A drilling test was performed using
a simulated Mars soil. It has a layered structure, and between each layer, a
thin sheet having different color is inserted. The simulated soil has been
drilled and collected preserving the layer structure. It has been verified

that the sample can be collected with a vertical resolution of about 20 cm.
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Race to Mars (MacMillan London Ltd. 1988)

Proposed manned landing sites on Mars

GEOLOGICAL
TYPE

Young volcano

CANDIDATE
SITE

Olympus Mons
(18°N, 133°W)

REASONS FOR CHOICE

The youngest and tallest Martian
volcano; youngest recognized
lava flows emanate from it.

PROBLEMS WITH SITE

Elevation of 17 miles (27km) is so
high that sufficient aerobraking
could not be achieved.

Middle-aged

West of

Area close to middle-aged

These volcanoes are as high as

volcanoes Olympus Mons  volcanoes, covered with their Olympus and cause the same
(20°N, 150°W) lava flows. problem with aerobraking.

Ancient Argyre Basin Both sites are large, multi-ringed  The multiple rings of the basins

cratered (49°S, 43°W) impact crater basins, among the  are mountain chains, dangerous

terrains Isidis Basin most ancicnt craters on Mars. to land on or to negotiate.
(15°N, 270°W)

Layered Candor Chasma Exhibits layered terrain in walls A complex site that would

regions (6°S, 75°W) of the Valles Marineris canyon require many weeks of systematic

system, providing clues to the
canyons’ origins.

study, traversing difficult terrain—
2.5 miles (4km) deep in places.

Polar regions

Chasma Boreale

(85°N, 110°W)

Region between residual ice cap
and layercd terrain, important for
climatic studies.

Difficult site to reach because of
high latitude.

Hemisphere Mangala Vallis  Equatorial site dissected by Perhaps the most accessible site.

boundary (10°S, 150°W) ancient channels.

Equatorial Kasei Vallis Channels created by catastrophic  To gain a systematic picture long

channels (21°N, 80°W) flooding in past. traverses would be needed.

Ancient crust Nilosyrtis ‘Fretted’ terrain, showing possible Difficult terrain to negotiate;
Mensa sections of ancient Martian crust.  again, long traverses needed for
(32°N, 290°W) systematic surveys.

Ancient Amphitrites Evidence for ancient volcanism, Difficult site to reach because of

volcano Patera with eruption of ashlike material.  high latitude; limited scientific

(60°S, 300°W)

objectives.
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