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Experimental results on improved JARE deep ice core drill
—Experiments in Rikubetsu, Hokkaido in 2002—

Takao Kameda', Yoshiyuki Fujii?, Akiyoshi Takahashi’, Yoichi Tanaka*, Hideki Narita®,
Kunio Shinbori’, Nobuhiko Azuma®, Teruo Furukawa®, Takayasu Yoshimoto’,
Morihiro Miyahara’, Makoto Igarashi’, Mika Kohno?, Sumito Matoba’,

Yoko Toyama®, Kazuhide Satow’, Shuhei Takahashi' and Okitsugu Watanabe?

Abstract:  Deep ice coring to bedrack (3028 m in depth) at Dome Fuji Station is
planned during three successive summer seasons starting from 2003/2004. An im-
proved JARE deep ice core drill (12.2m in length and 3.8 m in maximum core length)
was developed in December 2001 for the ice coring at Dome Fuji. In January/
February of 2002, we performed experiments on drill performance using artificial ice
blocks in Rikubetsu, Hokkaido. In this paper, we outline the experiment and report
the results. It was found through the experiment that an ice core of 3.8 m length was
smoothly obtained by the improved drill with three screws in the chip chamber and
cutting pitch of 5 mm/cycle. About 45000 small holes 1.2 mm in diameter were made
on the surface of the chip chamber. These small holes enabled liquid to circulate
between cutters and outside of the drill through the chip chamber in the drill. The dry
density of the chips was 440 to 500 kg/m® and the chip recovery rate during ice coring
was 65 t0 91%. A check valve installed at the bottom of the chip chamber to prevent
outflow of chips from the drill was not tested enough, but more durability is needed for
the valve. The newly developed motor system and core catchers of the drill worked
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perfectly. The average coring speed was 24.5 cm/min with cutting pitch of 5mm/
cycle. The average power consumption during ice coring was 171 W.
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Table 1. List of participants in the drill test at Rikubetsu in 2002.
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Fig. 1. Diagram of the ice-drill testing tower in Rikubetsu town.
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2 BHIERORKE (94 FTH LRG]S R3 EEIEBROR S (F ) vAKEEDRTTHEE
ETw &) ST HNB)
Fig. 2. Scene of ice-drill testing (drill is moving up Fig. 3. Scene of ice-drill testing (drill Is raised at a
on a sliding table). right angle in front of the ice pillar).
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Fig. 4. Configuration of screw and booster in chip chamber.
a) a booster, b) a booster with a 105 mm diameter screw (5.5m in length), c) a booster with
a 70mm diameter screw (5.5m in length), d) a booster with three screws (diameter 112 mm
and length 100 mm).
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E5 3EBE COrERIKN (BT F YL LE%EHE)
Fig. 5. Scene during ice drill testing (a shaft was used at the upper part of
the drill for ant-torque purpose).
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Fig. 7. The length and location of chips when the barrel and shaft were removed from the drill.
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Fig. 8. “Chip core” from the drill.
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Fig. 11. The core barrel was removed from the drill by hand winch.
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