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Development of the first solid-medium deformation apparatus in Japan : A historical review
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Mineo Kumazawa* and Ichiko Shimizu**

Abstract : The first solid-medium deformation apparatus (MK65S) in Japan was devel-
oped at the Nagoya University in 1965. The apparatus was designed by one of the
author (M. Kumazawa) to study the crystallographic preferred orientation (CPO) of
olivine, which was thought to the cause of the seismic anisotropy in the upper mantle.
MKG65S enabled us to deform a large volume cylindrical sample (10 mm in diameter) at

high-temperature (over 1000°C) and high-pressure (up to 1GPa in confining pressure

and 2 GPain axial stress), and very low strain rate (as low as 10 "sec 7). This apparatus

has yielded a series of important contributions to the rheology and the CPO’s of olivine

and spinel-type minerals, and deformation and recrystallization microstructures in

quartz as early as in 1970’s-1980’s.

Key words : deformation experiments, solid-medium apparatus, crystallographic preferred
orientation (CPO), upper mantle, olivine, spinel
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DEFFEBRIC & 2 FEF T AORIREL A AR 73], Fujimura
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O DfFl. R 1000°C, 75MAEF 153X 10 mm/sec. T (F
FERE S,

HAIC BT 5 [ERTAIFEREEE O Bi%E & BT Rl

EFN) TILBPTEZDIHL, 47Tz h
TRIATER, BRIk > TERT 380 2L
FoLffkr 2 v F—DWFN b, [100] HliHs T HE
g & X ichMbEn DT, Ex R IVF—
B S N BARIABENZ DA H1 = XL TH B EHR
SN, HEE O ERECY BN RS R O T2 b
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R LUFEH L DDA 5 DEERTH - 7.

HIFRRENIC & AR IC > W T, TERS A Y
'HE L Ie—#OEEDITIS b (Masuda and Fuji-
mura, 1981 ; ¥4 - RS, 1981 ; H4HH, 1983, 1984,
1986). HERSI3 SR T H,O ZhHid 5720, A0
WEERESICE B EE b, EEEMEEEN ]
Bhdb b, M o754 MEBES, BKRIGIC &
D wet BEEAMIET 201 L TCoN. [AIEDFH)
PG fIC X A, fERo/VEIC L 0 KiR-58E
HEHIRD S 7 4 7 L ERAKEHEEEO P ¥ 1 7
SN, RARDEIERE~DARIC L D, Al
D LATFFHEE & ORI B T bz (Masuda,
1982). HEEDEFEAfEIC >\ TIE, ® B Hirth and
Tullis (1992) bF/EE-EHEEZ XTI A -5 LT 5
PREREL TV S, mFE—A FL 2B
A %5, Masuda and Fujimura (1981) (37& &A%k
DOWEED SO EITE > TV ADITK L, Hirth and
Tullis (1992) (FKEHRY &R ARFEED & W S B, 2 7
=X LEFEICHFEL TV B DT, WEEEEE
75D IFIE L < 75\, Hirth and Tullis (1992) D3
B EE T EAMEE (TEM) BIEZEXE L CB 0 #51H
HEbEZ VD, TD I EITk - THEH - BRERX O
B LD ENWHITETHIEN, TDT LRI TILE
7k (1998) T/, Py A7 ES ¥4 7OKKIZS
W, WS OEL BRI TE D (Karato
and Masuda, 1989 ; Takahashi et al., 1998), &%, &
DEEL WG DEETH 5.

PbkoXxoic, liBERFETITRDOI TV IR
ERRIIC AT O RAERD b D TH b, EEBFELME



REFEIES - KL

BRI A, L okl T, kil
DIEMITD, HOERCRICB T 2 H v 5 v RO R
Eilm (Tsukahara and Yamazaki, 1976 ; &}, 1986 ;
Fujimura, 1989) , 7/ 3/ ¥ )44 + O
KFdEI0eE GFRIE=, IME) &, SH1
Bk E 2 Z 5NBHRT — < kbhTws, F
7o, EE ORSPRO MBI N A, 1R R
(Tsukahara et al., 1976 ; Fujimura, 1984) 17175
Nz E, ZERRAANBIN TV, MK65S DEIF
ElnEbbVEEROEAENE, TOROTILF
TryENEBREE L WIOESEEBROEE LS S0 s
bW 5. BEERFOEEFER I V-7, fhobf
ZRBAL S LoD, HAOHEESEHEEZHAD b v
FrNichEx EFADIcE L TV e, —F, <
Y M VIRBIOEBRIFIE T D b DI 1980 FEFRTE A
5 LB, BAOHTIETE Ekhesh v T v
A1 EDOEFRERN TR LN, SHLICRV->TrS
b, FEREECENC T A HoO 2 v b D5 (Jung
and Karato, 2001 ; Holtzman et al., 2003) 75 &7z 73
FamEREINTVWE I EEEZ S L, HATIOY
BOWHDOMAMN L > 3ERERETHS. L
ML E, FEREDZEZDLERPA =R L, &
D OFEREEOEEICOWTIE, F2F AR
N2V, Rl 3 EEMNE ISR D% B LA
(EBSD & % \M 3 EBSP) 1T & B MRS FGE L, s
R TSI &S A ML OGO s aEE L 15 - 72, R
JERRRR O L <A S Z 2D TV L 1eh DR
B, X920l EBsEVA LS.

Z D%, EEREEE MK65S (3K o M HE =
glEl e, HEWRICHER s, £ oot
O—IIEREIC b REIN TS (Masuda et al,
1997). L L, Falt 3EBROMAT N, HEBKR
bEF US> W REENSBE W 2. Afnl, FEEREE MK65S
WL DE—FRITR T X M7 SR L1773
W, EEEEROKIIOMEHEL LT, Fifio HE(G)IC
b BIGTTRE DR DOMGEEZTTIE - 7. THIZDWVWT
3 < Em (BRI, 2006) TREL SRS 5.

E I

FRRE R DBt - MBI oMK, KIWRIE
i & CEREFEL DR, RS ORBE TG B HERIC 12 -
7. AR fbn o BT XD S OXmE < Ui
TRTCEMRKROFICLZ2bDTH 5. REEEEDOH
i, IBARIZEHIRICK 2 [5 1 [IEEREERT & 2
+— (2001 5 8 A 23-25 H, H&EAF) <8 2ifkam
Kb -7l ERMFRLTEL. FEHO—A, BEEIRC
T TP EERIIF 2 E L T OiciW e 2 o5t
NEBREAR (BERTEHS 8 - b, REBMEE
IZ1E > 7 HDSKRENNB) 1T, oA TEEL BEL

ZHL BT 5.
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