FEGEHVE, 549 %5, 15-26, 2006 (Japanese Journal of Structural Geology, No. 49, 15-26, 2006)

REFR

EUREZE S ER#E MK65S DEEET & MHRE : AEREEE D

The design and performance of the solid-medium deformation apparatus MK65S :
Evaluation of the internal friction

BKLIEF - EEfE - EAIEKH - B HER - REEIER
Ichiko Shimizu*, Katsuyosi Michibayasi**, Yuta Watanabe**,
Toshiaki Masuda** and Mineo Kumazawa**

Abstract : The high-pressure (P) and high-temperature (7T) deformation apparatus MK
65S was developed in 1965 at the Nagoya University (now moved to the Shizuoka
University). MK65S is one of the earliest solid-medium apparatus in the world, which
enable us to deform a sample in very low strain rates (~10 "sec ') at the P-T conditions
(over 1000°C and 1GPa) corresponding to the lower crust and the upper mantle. It is
equipped with a couple of two concentric opposing pistons plunging into a cylindrical
pressure vessel. The couple of outer pistons provides the confining pressure, and the
couple of inner pistons leads to the axial strain to a cylindrical rock sample set at the
center of the pressure medium. This architecture is similar to the well-known Griggs-
type apparatus, though Mineo Kumazawa designed this apparatus independently to
David T. Griggs. The most unique feature of MK65S is its pressure measurement
system. To measure the axial stress and the confining pressure, pairs of external load
cells are set above and below the sample assembly. We made step tests to evaluate the
friction between the sample-inner piston and the solid pressure medium. By correcting
the effects of internal friction, stress-strain curves of serpentine was accurately deter-
mined.

Key words : solid-medium apparatus, deformation experiments, differential stress, stress-
strain curves, internal friction.
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FEAERRHHICER L Tz EiTis b, 2DRIC Y FTICKBHE Y R T aNEASH, KEED
Griggs O BIE L 723 E ¥ (Green et al., 1970) 13, EFEE 175 HN e (Heard, 1963). L L, Hi%
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MK65S IZD W\ T O —RI, REFEDEK (1967-
1970) ZRA T, 1971 1T (BiHIED, 1971) T
b, WekoHEEE~ O EMRE (Masuda and
Fujimura, 1981) 258 <, FhEEZDOLDIZTOWVT
DEEL VIR - En S, EATRELZTD
EAEZMONTOVRVWES > TV, MK65S 341
BARFEB XU, ToEEHSNICHAFICBOT,
%2 ORGP HH ST X /2038, 1990 H%
HILm s LR EAEERNTEONE I L, FE
MEINIREEICE - TW, 22T, FEHDOVED
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PEREICOWT, FriciciEon A edliEd 5.

BERER R AR L (3

FERY » 7L 2O 5 3B, HRHA
h O EHEE{ET 2 ERAORE I L D, HE (&
B atEnrk, 7 = EGRERRE, = U CEAREEER
icKelan s, mEGEERE IE 500 MPa DI E O &
FEDSHIHE B8, THOZE s & AR 5 72 D FEEREE 13
500°C FREEICHIR S L 3 7o, H RV OREETF O
FEERTE TR, NEHEA R ERA L 95 R
JEARER % 1% 800°C LI Lo & se: (Paterson Al BRié
TI3H&E 1600K) ZERKd 3 2 &NTE, Foh s
FF-SOEHERIRLEVY, X LoME,oE
300 MPa £ © (HNTREEHN X DL2HEIH» 5
200MPa £ T) OENGEMHICHIRL CHEfirsh s (K
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G715 EOHMBIESEYI O @R s ) — 7 ORI H O
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75 > CTWiz (MacDonald, 1960 ; Kamb, 1959, 1961 a,
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65S (IR X a2k 5 7T, B SR IEREN 7S
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HOERIIE A S 5 EERE T £ v 7 ) o BRICED N
T Z7: (Green and Borch, 1989 ; Borch and Green,
1989 ; Gleason and Tullis, 1993 ; Tingle et al., 1993).
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1. ERERK

AEEE 13 E R EFITD 1 GPa, 1200°C FRE D EEH
VAE X AEL: Pl Ui a5 WX W N NE O W N3 s A 1
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X 10 ®mm/sec T, EHEIZLT10 "sec ' 4 — 4 —
DOHBIEHEE £ TrlfE& LT\ (BEEE - 7k (2006)
DE 5K, 1988 FEDOERIARF OB AR LT,
BEIE— Y — 3V 3 VHIfIO VR E— 5 —ICHHT
SNt THITPEY, FT7F 2 v IRAEEL 70D
T, ¥7TXRy 7 2FEDRTEN, KEKOPLHET
Bma ko (BEE - iE7K (2006) D 2
MEARES I NELED L), SHoRETIRES
ICHIERZEHT L, NElE 2 b v O EALE A
a3V EPSERICIEETE 5702 5 4% LabVIEW
(HAF ¥ aF 4 v 2y x v BEREert) 1tk -
TR L7z, 51T, NIVRAE—F —lcTva—4—
2L, 74— FoNy 7 [EEAER L. ol
FE—F —~DOAEMBPAKEVE XIT, YILIEBDE
IREEBEDE -9 —[AEO TN EZERT 2 DIT&ET
2.
2. EHB#H

AEEE TR OEE Y 4 XA ER 10 mme &K
L L7ciew, HEIIRZZONES 40mme &, Griggs
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mme) KO RKREEoNTVWS, FEHEGE
F—r—fLIRDIC L 2 2 BEMEREE > (BEE -
7EK (2006) O 3 XD. S EHIESRICE 5 LR
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Az DIMINTIBHIKR ZIFER S TV 505, KEWV
Bl > MK65S Tldb — ¥ —DFEE AKX, H
(TR AR & 75 2 NI E I+ s i A2 24
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5. AR EEE, SOt BEER & b T TIT
75> TWAM, Tsukaharaet al. (1976) lFFEFHE S
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EEZRE LTV S, [EREEEICS T 25BN
REARET 2y 7 ) OMEREICHIKET 5729,
SHRIDFELVRGIDPNETDH 5.

FESA 3 A W18 )% 5 4E L TRl o Al 2 5
FENEG5Z2 5L Ebic, Bite -5 - LIENIREGE
BRH - BIcigiR 4 21%E103b 5. [EIREETEHER
Ty, HENZSrWERTH 5107 45
4 by, NaCl B EBHWSN TV S (Tullis
and Tullis, 1986). EEEARDRERIET]IE C DIEIC/NE
< 73 % (Edmond and Paterson, 1971). MK65S Tl
Ty TVEHERRKEVDOT, ML TEE LY
WRERD v 7081487 4 54 FBHOVONTEL
(BRHZH, 1971 ; Tsukahara et al, 1976 ; Masuda
and Fujimura, 1981). 772 L, %V 7 3% 800°C, »¥
407 454 bE550°C [Tl &4 & 1K SO %
C L LT 5 2 LICHET 20 ENDH B, PKRIGIC
X BRI OB A S T 5 7201 B HEHIZE S 0
ZABE LTIV REHWAIEbEZ LN S, FHA
DN, ESIREENEEE DEEEA/NS 5701
F7avy—t (BERK0L 2F0TWa, K
Bl AAlEX b v & 2HAIZ ) — 7123, BEEE
B A7z IiER T 5 2R VSN (BrREIED),
1971). Griggs BERERFE T IIIRAE NaCl O 7 &~ 7))
Nb-EbI<HVONTED, AR —F7I1TET

WA NS A NEEYIC X BEREbHHS ATV
(Green and Borch, 1989 ; Gleason and Tullis, 1993).
AEETHS5%, NaClE2GUREA T 2 v 7 U MK
T L TV EDH 5.

MK65S & Griggs BB TIE, 72 v 7 ) O
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LBt MIHE I 22 2 EE (T5b BERLH DG
7D %L <1357 (Edmond and Paterson,
197D). 2T, [BEITHET] offlilfizzoF £
Wi T &l - TRl APREE S FEss, Gokhoxdd
ZHEOEEL, HEIIRGNEEICE T 2 BEES A D
BUWIREE IR AF 9 2 IR E AMETE IS b b
A2 lick-TRHOSN B,

EHEER GE AKX oBcE, EifE (Eite -5 —
ZE) Lk - B2 b v ORICEENE L 50T,
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MEROIRE.  (b) BTS2 I0E.

T FF 3% IEICE > Th B, MK65S TIRRE 7
7 )R EMPRRICHENTBY GE2KD, v—F
b Ehod LT EMFRcitsnTws Bl
X) ©7T, EEBOEEESE TFHOBEZEIIZIZIEFEL L
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GE1IXD) 2@-> Tk 72y 7 ) 0B E—¥ —IC
WEnb, BERREEZE T 5100, =754 bR
DERMR, F7o VYT —7AEBEERLTVS.
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1. EHRE

SEOBETIIHEB KL TR — V2T
DEL, %o— KD JJORIEEZEBNC TS - 72.
B EITAETN] v— @b ENEIRTHY, HE
A4H S B TS & O b B ISR T w oo,
HEICo— N2 LD ErSHEEZM T TRIEL . & &
L, ERICHENRREES LIt ETRER 2R
BEICI B A[REMEDS B 3. 22T IHEITA T itoWw
TiRE 5T, FIRDKRETEIAGROTICT7 vibT
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) FRIEZETTE -2, 7 o b7 v E=9 ATHE
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5 v ) BEN, ESESESKRE 5.

7 vfb7 vE=Y ADFIE CRXEFT) 40C T
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RE2 CEMETH B, 0B, KK M OHHlE
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VINOEITIZEKT 5.
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