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Abstract: New multi-wire type and co-axial type feedthroughs for an oil pressure-medium vessel
were developed. The multi-wire type feedthrough is used for acquiring data from strain gauges,
and the co-axial type is used for acquiring elastic waveforms detected by piezoelectric transducers.
The multi-wire type feedthrough contains four wires, which are led out through a 2-mm-diameter
through-hole drilled in a vessel closure. The co-axial type feedthrough reduces the noise level by
insulating the shield wire from the vessel. Both types of feedthroughs are designed on the basis of
Bridgman’s self-sealing mechanism with unsupported area, which realizes tighter sealing as pressure
increases. Because only O-rings are used for gaskets, feedthroughs can endure repeated use up to
200 MPa and also allows easy manipulation for installation or removal, so that we can easily change

electrode arrangements.
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EHOVEOE TREAFOEINE ORE LS 5
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DEGZZI LS ZOBOEREZTIEBEL L TRHAT
b3, EIIEBNIBE, BEOER T RE200MPatEE
ERBDT, T LIEECENCDHZERNE»SDE
*HR YRS (Geophysics Department, GSJ)

SHESORD B U O (feedthrough) 3 LB TH 5, &
KET CORAWERBRPL =8I T TO7 I —R T 4
w7 T 3 v ¥ g (acoustic emission : LU TFAE & B&ED)
DEERTIE, T HLHEMEEE EOBRIMEZ O H
L O%%8#E A3 5 (Masuda et al., 1990, 1993 ; BEIE H>
1996). =9 L7zHEID Iz dI2iX, —2 D SEHD Y
— FIROE D USRS HEAORID HL O, #E
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Bl RENCRTH, 2N 513200MPak ) b EWEET
2, BRTTHHATEZFRWERERFEO OO, EF
NDOMHBIABDEES L, TAAR—ADSEHDES
PROHET EVIETRHRETES2DTIR 2, ¥H
DERBEZ200MPat L, HEDOHARAHDEET, %
BoBEHEEID BT FENRHNIE, SEDOAERERDY
HRBRC BT A2 FAMEIZAX W, OB E S M
ERABAO 4ROV — Mgt L O &, FEhr—7
WVHARDHLORHZ R LEDT, 2 IRET 2,
NSOV HLORT TRV DhDFENRBRICHA
AEN, BE200MPax O EUERICNY 2 EE
bH5, iz, 2o OBRD ML OR0FEM LHEAAL,
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KL T TRAREL ko T3 (BAEIED, 1997).
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21 BRIy boEFEET ) v ri—Ib,
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Keywords: multi-wire feedthrough, co-axial feedthrough,
high-pressure vessel '
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Fig. 1 An example of a conventional feedthrough.

An umbrella-shaped gasket made of insulating material,
such as pyrophylite, is inserted between a circular cone
brass electrode (1-a) and the vessel closure (1-b). Each
part is fixed by epoxy. Strength of the gasket material
must be large enough to prevent blowout. As pressure
increases, pyrophylite is more strongly compressed and a
large resistance force against blowout can be attained.

BIMEE 2T, MF, ModLOkEoRTE
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PENEY, SBEIEOEEONEEDB L EBHIT,
HAT Y PREOE S DN ED TEAWICT 2910
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FIRDY 4 S TRERD 2 — V85 (1-a) BSNEIZ
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///////

steel pin thermocouple
///// >

nickel or copper wire
covered with fiberglass

F

2 Yukutake and Shimada (1995) & 2 &ERY —
FEERVELO, YAy PELUTERLZSMa 7 454
» ®steel pinTHEHMEL, SA 074 74 YAHEEEEIKLT
WABTRE, EOMERHEL, ARAXOREEZY —LVT
5.

Fig. 2 A gasket-sealed lead wire for a high-tempera-
ture, high-pressure oil-medium vessel designed by Yukuta-
ke and Shimada (1995). Figure is modified from their
original. Pyrophylite is compressed through a steel pin by
an external force (F), which induces high pressure inside
the pyrophylite. The shear strength of pyrophylite and the
friction force between the pyrophylite and the metal then
become high enough to prevent blowout.
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Fig. 3 O-ring sealing mechanism.

The seal can be made by squeezing the O-ring out to the
gap (3-a). The optimum aperture of the gap depends on
the O-ring size.

HLThz FEH-EH, 1969 ; BE, 1979). O-V v 7
DOHELLERIEAEHELDD DO (3-a) 12 X JISH
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Fig. 4 Mechanism of the Bridgman seal.

The pressure inside the vessel gives an axial force to the
vessel closure (4-a), and the axial force squeezes the
gasket. Because of the unsupported area (4-d), the inter-
nal stress on the gasket is always larger than the pressure
inside the vessel. This results in stronger contact between
the gasket and the cylinder (4-b) so that the seal becomes
tighter as pressure increases.

7urydABO-Y ¥ 7 ORIFREEEEFIATE, O
S VT RBREERO WO IZS KEBRERL TS, 0-Y
VI EEMT 5 5 0o IZS OEEHS & O TSR
BEREE 2RO LB TESL, Lo, HE5HD
£ 50V I ERBRAIRETEAKR L & 2 EBH 5 (5-
a) L BEDES (5-b) £ 2Eh, TR ODEEH
Bl e XS M ARM 5-0) 2N ESENE, BB
oz AEvIcitgang, &BERS (5-a) W ER % Bk
L, O-V 7 OREIRE> TSR EF & HE X7
Dy YRy — VI E DB VSRR ES Z BT
&2, hREOMBEREM L L TR, TORABEDES 3
v 7 AERERATNIELBEZIEBENE N, O-V &
TRZIFLERAANDOIETZ2 5 I LPTES,
HoLUHb-abb-biBiAmOEN %252 TO-Y &~
7 REML TR, 5-alNEOIEXLRER O », FH
DERE LBy —NIFRECE D, WolRD, g
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Fig. 5 A method to construct a self-sealing mechanism
by stacking metal electrodes and O-rings. When an elec-
trode (5-a) is injtially compressed, the seal can be
obtained. The unsupported area produces an axial stress
larger than the oil pressure so that Bridgman’s self-sealing
mechanism is obtained as pressure increases.
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Fig. 6 A pressure vessel used for triaxial experiments.

Qil (pressure medium) is sealed by the upper and the
lower vessel closures. A through-hole in the lower vessel
closure allows insertion of a piston (6-g) for the axial
load. Feedthroughs are attached to the upper vessel clo-
sure which supports the piston (6-¢). The upper and lower
vessel closures are supported by plates (6-a and 6-c)
which are fixed by bolts. Lead wires for strain gauges and
coaxial cables for waveforms are fed through the gap
between the plate (6-a) and the cylinder (6-b).
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Fig. 7 A multi-wire type feedthrough.

Four brass electrodes are stacked to construct a tandem
assembly. An initial seal can be obtained by pushing the
tandem assembly in the axial direction by tightening
screws 7-j and 7-k. The O-rings are more tightly squeezed
as the pressure increases, because the compressibility of
teflon is larger than that of the O-ring and a donut-shaped
area of the teflon seat acts as an unsupported area.
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Fig. 8 A co-axial type feedthrough.

The outer shield wire of the co-axial cable (8-j:RG-195/
U)is attached to the brass column (8-a) by soldering.
Initial axial forces for squeezing two O-rings (P5 and P2)

are given by tightening the screws of the caps, 8-e and 8-
h.

Z

5mm
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Fig. 9 A photo showing a vessel closure for the pressure
vessel shown in Figure 6. Forty-seven holes are used for
installing feedthroughs. During triaxial experiments on
rock samples, we can obtain many channels of strain and
AE waveform data.
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