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Development and Field Test of

Roller Type Sampling Device for Obtaining Volcanic Products
O Ryosuke YAJIMA (Tohoku Univ.), Keiji NAGATANI (Tohoku Univ.), Kazuya YOSHIDA (Tohoku Univ.)

Abstract: When an active volcano erupts, a restricted area is imposed around the crater of the volcano
for safety. On the other hand, it is important to observe inside of the restricted area. Particularly,
sampling and analyzing of volcanic products inside the restricted area is very important for a forecast
of volcanic activity or disasters. In our past research, we have been developing a roller type sampling
device to obtain small volcanic products, and carried out indoor experiments and outdoor field tests.
Through the experiments,we found that some issues were uncovered. Therefore, in this research, we
developed a new sampling device to solve them. In this paper, we introduce the new sampling device,
and report indoor experiments and outdoor field tests using the device.

1 #E

HARIZIZ110E OFEKIUAFEL, %< OKILAEE L
TW3., mETIE, 2013811 FI/NEFEFEEDOHZET
MR D, BHEBIEE 2K TWB[1]. £7z, 2014
ESHIZIX, EREROOKEIEDHEIISMEID (21
KU, ERVEHFEHEL -2, Zofucd ,&%,Mﬁ
h, SEERIL, =288, #EI2iS, BEILET, ERE
72 KITEEPOIE K DFTIRBIRDER I N T WA, HARITHE

KIS ELEED A TH D, KILSEEICT B8
RBBERARTH .

KIUDE KT B &, ZOFEEZIGEU T, LAKIBRXIEA
EDoND. HlzIX, EEILTIE, BEERL UL R
V3 (CAIESD 127852, KEADS54kmPARANDII B AD
MHIRE NG, FO—HT, BHIEOFEER KLSEED
FHIOT=D1Z1E, L AHIBRKIRNORIIEIELBETH 5.

IR D HEOHRTH, ST ARIRRKIBAIZE D BEE 5
T KINEE DY > T Z— V3 EETH B, HlA
X, KL DHERE U 72570 T, BERBRICHAET 2 16
MOFETHOKEER Fi2iX, HEREU 72 KILEEYI 0547
PEETHDIZEDBHSNTWS, Tz, BADEAD KL
BT, RO ZICHRTAEADEENT WS
72, TNERNL, TORDEDHTEILENRTEN
X, ZOBOKITEEIOHR FRIZ DA 5. LU
5, ZNETIMEAFINTEZEBAKLBFEET R Y b

IR EIRERE 2 W T ARIBRKIRIZIR AL, XS
Pl yYEAVCEREEREZINET 2 ZEVEHWNTHD,
KILMEH ) 2 S 5 Z e —g]T&E R, /21, ER
 KIMEHMI % R b I3 2 2 HST & k5 72[3][4][5][6][7).

AIFEETIX, ZHETIS, Fig UIRT &5 2HEAE
2L Fu—xEE (LA, MUAVEKD) 12 &5 KILmEHY

1 Takeoff 2 Sampling

&5 3 Return

il Volcano
Volcanic

Products i .
é H
/ f

4 Analysis ‘\ - Restricted Area

Fig. 1: Sample-return scenario  Fig. 2: Sampling
of volcanic products inside re-  device ”Strawberry
stricted areas 1

DOEFIZERE L, [EE0 —F 2 F 72 K BRI
Strawberry II (Fig. 2, PAB, SB-2&3KGE0) ZBHFEL, #f
22N T O HIMRIEEBRP BRI TD 7 « — )L Ridr %175
T&E7/2[8]. HRMRENSEER® 7 1 — b RikBRd &, FRENE
BOPEREDH S 22272 ), MUAVIZE 5> 7LD X —
VDEIELTELD, FAW O ORES ML 7=,
FZ T, AWIETIE, NS DRIEZERT 5720, K
[ R A & Strawberry TIT (LA, SB-3&%5d) @
FAFZHED T E 72, ARTIE, SB-3DFIF L WEA, &
S5 NZ, SB-3% W7z LRDERHUGEER & 7 « — )L FEABR(IC
DWTHRET 5.

2 Strawberry IIORBER

HHSIE, ZNET, SB-2&2 HWIEREAORY - i
Gz BT 2 LRBREERZ &5 Nz, 20144F4H8HIZIA
NN T 7 0 —)L RikBR 7z ML T & 72, LIEREL
FERROMER I, HIEICET2RMEENHS P LR,
72, 74—V FRABROME LD, MUAVAHSB-2% T
Y—TH O PR T, ERIZY YTV X—daifix
B Z e DFIEEI NS, AR ISR T RIEAMHIBE L 7=,



. e - i .
PO NS e ST
o el U el .
P N

Fig. 4: Tipping over of
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Table 1: Field test results for SB-2

outdoors indoors
(field test) (experiment)
Ist | 2nd | 3rd | avg. avg.
number of
pieces of 2 12 7 7 24.67
gravel [pcs]
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Fig. 5: Structure of SB-3
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Fig. 6: Sequence of operation of SB-3 for obtaining vol-
canic products inside restricted areas
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Table 2: Specifications of SB-2

size [mm] 180x 190x 130
weight [g] 830
roller diameter [mm)] ¢ 50

roller material polyethylene foam

NC-153901G ZJP1/256
motor (Citizen Chiba Precision Co.)

minimum tension [N] 3
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Table 3: Sampling experiment results 1 (weight [g])

| | 1st | 2nd | 3:d | ave. |

SB-2 9V 18 14 20 17.3

SB-2G 9V 24 19 25 22.7
SB-2G LiFePO4 30 36 33 33
SB-3 63 53 46 54

Table 4: Sampling experiment results 2 (number of
pieces of gravel [pcs])

| 1st | 20d | 3:d | ave. |

SB-2 9V 7 5 8 6.7
SB-2G 9V 19 15 15 16.3
SB-2G LiFePO4 22 29 16 22.3
SB-3 40 30 27 32.3
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Fig. 8: Preliminary field test conditions for SB-3 at To-
hoku University on August 25, 2014

(a) Left side bucket
Fig. 9: Preliminary field test results

(b) Right side bucket
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Fig. 10: Field test conditions for SB-3 at Mt.Koasama
on September 10, 2014
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Fig. 11: Field test results
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Table 5: Field test result for Strawberry 111

1st 2nd 3rd
(MUAV)
weight [g] 29 110 73
number of
pieces of 10 21 24
gravel [pes]
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