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SR2039 N— 8°—W 1.55+ @ X0.55+ a X0.2
SR2040 N—18"—W A= B 2.4X15X%0.9 0.7+ @ X0.6X0.1
SR2041 N— 9°—E o — B¢ 2.45X1.25%0.8
SR2044 N—37°—E INCTER— By 1.5+ a X0.9X0.8
SR2050 N— 6°—E Frfl — B 1.7X1.05X0.4 @ X0.6X0.3
SR2051 N—18"—W 3.4X1.1X0.55 EIE N
SR2052 N— 7°—E R4 — B 2.4X1.3X0.95 1.8%X0.6X0.15 BFE/NEGE
SR2069 N—39°—E 2.2X1.1X0.85
SR2070 N—12°—E 1.8+ a X1.5X0.58 1.55+ @ X0.5X0.3 EZE /N
SR2071 N— 1°-E 3+ a X1.8X0.6 1.95X0.53X0.2 e
SR2072 N— 7°—E 1.2+ a X0.95X0.3
SR2073 N— 8 —E 2.45X1.75%X0.7 AR S H AR A2
SR2075 N— 1°-W —B 0.7+ a X1.6X0.7
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%S | FE T# | f¥0 ES Va0 HEAE TN KES ]
K093 #= N— 8° —E i
K094 E X L
K095 = i WL
K2001 & o o 0° 4° IMa PN K2011 &K
K2002 E B N—28° —W 13° Ma i &
K2003 & = #o N—50° —E 20° IMa i
K2004 i #H AN N—27° —E 8° Ma F
K2005 = B N—77° —W 33° | Ib~Ic N
K2006 ] - o N—14° —E -6° Ma /N
K2007 i B N—27° —E 13° IMa i
K2008 &k o BO N— 3° —E 2° IIa N K2058 Eif.A
K2009 E Fod #Bo N—38° —W -1° I b i RSB CERAZEHD
K2010 = o BO N—15° —W 5° IIa /N
K2011 & = #o N— 5° —W 27° IMa X K2001 &
K2012 - 7 3N N— 5° —E 22° Ma F
K2013 E = O N—12° —E 18° | Mb~Ilc i, K |K2014 - 2033 &R
K2014 ENE il N—16° —W 4° | Mb~Mc |k, #. % | F¥ 2 @EMH.K2013.2033 LR
K2015 o B N—14° —E 47° Ia PN K2059 &K
K2016 ol B N—24° —W 2° Ib X
K2017 & % [N N—45° —W 45° Ia N
K2019 3 N—32° —E Ic /N L
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K2026 E Ib N il
K2027 = Bo N— 5° —W 9° IMa N
K2028 - £ N—55° —E 30° Ma N
K2031 = " [Ean] N—17° —W 25° Ma /N
K2032 &k o BO 0° 13° IIa N
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K2060 i Hi N—30° —E 6° Ma X A3 FEICERA 25 < K2046 SR
K2061 gk = B0 N— 2° —W 0° | Ib~Ic X K2062 L&
K2062 &k E B®o N— 2° —E 39° Ib X K2061 &R
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* 388 50cm LA F 2 /ME. 50 ~ 70cm & H#,70cm A EZ2KEET 5
* BT DWW TR OE R 1979 B ORRE IS TIUMNSEE B By E5E B R B R 51X XX T

x4 BEE-ER

BHRHEERRRICLS




PRTHE RS 4 KA 1. 2. 4. 5 R LSGBEE Y O 58 A0 &
JUNF 2 U —F - TAC > 5 —
KIBIED

AR A A

R PR T SARHER 4 K 1, 2, 4. 5 KT ORIk - SABIEEY (FEB, FHi G,
RLIREE, BiEsRIATEE. SRLRIEY) OAEZETIT-> 2.

(1) HRIZETS 1. 2 KM

BT SBIATE D S B RGHERAEE (3.17% TiO2) L#E#HEGIE (1.0% 5 TiO) 13F7% VRENE <. &
e R AR O KA IR Sk O AN EE SN 5D, Fio. G THEKEICHER L 2B aEhicas
I N BB OILYAIIRKED T IVR A E X)L (Ulvospinel : 2FeO-TiOz2) DEHHMNSH - @F 4
CHEkHRE R T D,

(2) R~ o EEE D 4, 5 KL

JRICHE © ®gHE (2.18% TiO2) HSHIEATE (0.58% TiO2) 13F 4 VBEIMKFL THMEFY >0
TERAE RS DOF AT TE 5,

(3) f&k e O HREERFEENIERERIROKTF & Wk O HANEA T N Tz, JThER (12
K) . KIEDEB (48 ORMEEFINEMITD, & ZAPMKHER 4 XTI 1 2 KiZBWTH-
BFY CWBERANEDN T I OWEERICEREECEE ZAIER Lz, IEFEMAKREE DA TR <
B OB THRINZL THEBTERRIICWEZ 572, Figl IZZTN5%E2 —EIZL TR,

1. W&&ED

FRA HHE B AR B o B R X R RN E S %, 85 4 RIEMAAAICHR L T difl - itic/g 9 2 8
k- SBE B EEY) O T & AT, MO8k - $kaR A PEDFEREDIEIRE BN 5 S THEDE R E /8> /2,
725 4 K 6 KO SR Uiz, THAARH 51 fE Ui A m e # 1242 £ 22| LU TH
THEENWTH S,

2. REHIE
2 — 1. kst
Tablel IZ/R9 . $HABEHEY) 13 HORETDH %,

2 — 2. FEHEA

(1) HIREIER

B O L OIS R A EEICEE L .

(2) <7 Ofikk

ARIZAREZI—RTEHELZHBTH 200, AR CIIEMEA AR oW 2R Gz, #%
OB THRE LZDOZIET, YFEIT. EMBEREICESXD BIAWHEFHICHZ> T, Mo
DATIREE, IR, KREIBREDBRNTEZHHEDNDH 5,

(3) BHAMSEHLE

IR T 28 R OERTOMEZ HE LT, HFEMBEZHWEIREEmL 7z, BRIt
MMET O L%, T AU WO #150. #240. #320. #600, #1000, KUY A VE> RRITO



3um& 1 um TIEZES THEL TWb, BRBEEMMOFAE TIIER (Btching) WIZ5% 14
)V (HEE Y )V a—)IViR) Z AWz,

(4) Evwh— AW E

SiEh oI L. SBEHKOMBFRIEZHNE LT, By 1— AW (Vickers Hardness Tester)
ZHWTH S OHIE 21T o 7z, iMBRIIBIHFE L /725lEHT 136 " DIEMAZ S5 A VES REHL
RAH, ZORHZELEAOHEE > T, TOMEZRLLMEREMRE L T2, APHIBEMS
MZERLZ,

(5) EPMA (Electron Probe Micro Analyzer) &

{B2E 5317 24T Z 72 W IR R B IR O U N DR R E 2 HI & T %,
ST OEENL, EREh TR (BEMEETERIORH) ICETRZ R L. BAET D5 X 2RI
R L, EMNRERESE D, BICEEG R E X REE O NS TR EREEZI S Ea—45—
WML TT— 5t z175 HiETH %,

(6) ALtk A

HEEAM D HTIIR D FHETEML 72,

E#k7r (Total Fe). ®J@#k (Metallic Fe). ML —#k (FeO) : HEIE, k% (O, iz (S). : &
BeAS &, PRBERIMR IS
TEbRESR (Si02) . B LTIV =T A (ALOs). MLV T L (CaO). B~ 712 (MgO).
AT L (K0). BT hUD L (NaO). BAEY A2 (MnO). —B{LF % > (TiO2). B
2770 I (Crz0s) « Tulg b (P20s) . /NF 2 L (V) 8l (Cu) s (L)L 3= A (Zr20) :ICP (Inductively
Coupled Plasma Emission Spectrometer) 1% : i858 #4557 T X< T2 I HT.

3. AR
3— 1. IXKHHEM 4
MKD4-1. FiifE & i

(1) WIREIER : AN E=AIROBME SR T, 64g 2815, 3%MI38E LHEKH T 2 X
WREL 2B b LW Th B, (EENEE /Ny 7 LIZEERERELEA S, AHRIIHBE T, LT
0.2 ~ 0.8mnEAIRIZFHET D,

(2) FEAMEBEHEL: Photo.] D@~OITRT . QI 2.0mEEDKIREE (D, WERIZ™Y 24 1 b (wiistite:
FeO) Z 4T 2. @DIK A EH F130.1 ~ 0.2mm/E A DFEGEH - (E2), S E I AHMEANT Z A1 | (hematite:
Fe:0s). HREIBIIEE L2V 51 | (magnetite : FesO1). NEIZIEREE T AY A b Lz 38
DR E B D, IR I N THREDBIAAEEH SR> 72, L L. ARERFEM D & Shas BRI
U CBITIEEN B - I BEibEm N T & 7=, @I3kix. Mmoo (BKE. fEH. AO) 23AH
BT 0 EHERE L TIIEE, O~QI3REDOETH 2. O~DODRFEBELATERITIRAE
)V (Ulvéspinel : 2FeO-TiO2) & HERARFEFHD T A5 1 ~ DIRIEMIE. ©IXTIVRAERIVERT
hF & DSk RIEE, ®IXT AT A RDEZNE A0 5 RIERNORBIRGIEICHETE S, BHIZ®
QOBHERIRFERIZTAY A b H LI T RY A MbEN S @il U - BSBATE D F1EZ A
% ENHEKD, Y 64g O/NEFBAE THEKEICER S N2 BRGNS, SskESmI/NE X Tl
BEEHAD IS, BRVE - RO TR OREMERA 217725 . SILIIHCIROBIRFM IR S Nz LHEE
T&E5%, ZZTHEALEWOIR, WHEFIIKTF & > EmEERD S OBE T ©. "e#EIc£< o
TIIVRAER)AERIIEE Usho 7z, @BEDOHFHEDOKIE D EEF (4 K )ES DSICk (12 X)) R (15



TOWMETRRL TS, LML, HBHTIEHF & >k ORI Z 5Nz, Bekbiaid
HTLASMC B ELRE NN EE & 725 T,

(3) Ew/1— AWiHE#EE : Photo.l DOIFHEA G 2 A4S OREEEHIE IR 2R3, T
TI0Hv EHEE 25T . ZABMEREOS T 251 b OSCHBEEE I 505 ~ 592Hy TH - T (6, Tk
DENMIAEV, F¥ 2 Z2FEET DR\ TYIVRZAEFIVICEE TE S, HEkREREO®I 590H 73
Boniz. RRRD 25 A - OSCHREEE DY 446 ~ 503Hy OHIPATH 5, HNFZDIETAY A hEX Y
*7 1 FORIEICRRTL2OTH A5,

(4) bR B 5 #7 @ Table2 IR 9, 2845 (Total Fe) 1349.09% IZxt U T, & J&#k (metallic
Fe)0.08%. FE(L5S 1 #% (FeO) 29.75% . FEILER 2 $% (Fex0s) 37.01% DEIGTH 5. MK (SiO2+ALOs+
Ca0+MgO+Kz0+Na:0) 1% 23.30% T, Z DD BITHEEMER S (CaO+MgO) % 1.36% & &8, HITHA
TEMEE725, WEEARKE0.77% TiOz2. 0.08% V. 0.36% ZrO2 72 EHEIZ AR D EAKMEMEICH 5.
LA EDALZERL RIS —E OB 2 H DR TR <, BV A EN 7z WBHE-CHAEE, THUT/NED kil
BREDBREPRLEICLDRELLLHOA S FITHBICH 2V, SR LZEHESGEO—HlE L TH
#HLTH<,

MKD4-2. Kk i
MKD4-2-1.  2.1mm%&

(1) WIRELR : FEMIRBaR L ERIcEbN S, FMANIEB G THRIRE, ERIKITEN M
V&b, RBEAEWANIIE 1 » FIERERZ24EC 5,

(2) BEMEBEHEE : Photo.2 D la~ 1c IR T, lalZBHET AL A "NU > 7RG Z A L. WNER
IR E < ZE{E. 1b. lc lZE(L EWEHIRZEE T OILKMMTH 5. BIT/NRDREDHEE BTz, ¥
TIVRLIREEIZE L WEHITH > 7=,

MKD4-2-2.  2.1mmf%

(1) WHIREIEE AT LR BB ETENTBULRAD ORE, REIIFHETREMME S5,
1 RDOH AR FILEZEBSE S,

(2) BEEAIER : Photo.2 D 2a ~ 2¢ IR T o SLMAIZHEEE D A5 1 P HIIC 2 ES QAL E B S B 5,
MKD4-2-3.  2.0mnf&

(1) WIREIER : AFHIZEBOLRNET. ©OEZEME, RIS FEENSENMIMME S S, 158
DH AR FILEZEBESE S,

(2) BHMEIAAL : Photo.2 D 3a~ 3c ITRT ., BETAY A FREET 5, FOEHOK[ILDOET D H
FONSZEREZRKRT 2EENHZ S, IR TOEREELTHA D,

MKD4-2-4. 1.6mnf%

(1) PWIREIE : AFIRGEAELROIERRE, REZWE SN T r TR EEZ S, 7
ARFILEEESE S,

(2) BEMEEHAL : Photo.2 D 4a ~ 4c \TRT . SEMARIZH T AMITHAM Y X & A bz &t SFFEE
MEH AT 2R ELRB SN TERET 5,

MKD4-2-5.  1.4mnf%

(1) WIRELZ : AFITEGEEEOROD U ERERK, FREITEETH AR TERALE 1 SFEE,

(2) SEMEEAAKE : Photo.2 @D 5a ~ 5¢ ITR T, SRMARIISNEIBICHEAMEANS & 1 bA—HBIcA A T,
TAZA NERT I A DORERT.



MKD4-2-6. 1.3mm£%

(1) AWIREIE : IR ARG THMREME, REIZTFEE T S0REN AT EELz
bHD,

(2) BHMESAHAL : Photo.3 D 6a ~ 6c IT/RT . SMNEEICHAMENT Y A MVlzRE, N5
B 251 MEft. AARTEELIZ 3 DOKIEOE AR LR,

MKD4-3. & H A
MKD4-3-1. 6.1 X 3.7 X 0.4mm

(1) PWIRER : RLPLREBETEMNINBL, EOB02HD, HIFEMMEAL L, FH
HER<, REMIBATDBOUWMGEDENEEIEXT.

(2) BEMSEAL © Photo.d D la~ 1c 1”9, E£/K (B HCl 3 : fiffz HNOs 1) & (etch) %
fi U 7=h3, Az 513 3 @B OWBRE N A S ND E AN, @b EZIFTER (etch) ZHEMN
HINSIRN, 2L, HMEHBMEANYY A SOMENCHRTE THREH A &1 5, KIRSRITITa
HNKEIZAD, @ TIEAZT 5 NBRRICH > 7z,

MKD4-3-2. 4.8 X 4.0 X 0.3mm

(1) WIREL : RRBEBHATHRDZ2DHE, FHlEZ R, EHZM N7 < REARBIC L 2 53
A& T %,

(2) BAMEIFLA : Photo.d D 2a ~ 2c IT/R T, 3B ORI DEMZEO S, HEATH A b
FEPNLE RHEGAHNICAHZ T, PRIEY T 251 NI 2 iz d D, NEEZEY XY 1 b
BRI ELEEDOHRNRDF LD,

MKD4-3-3. 4.4 X 2.8 X 0.3 mm

(1) WIRELE : RRBERKATHICEEZDE O OB FHEZHED, BIIENMTMMEASNS
BRI DR N,

(2) SEMEIHLAL : Photo.d4 D 3a~ 3c ITRT . 3 JEABERSEE HFTITERE TE 5. FAKDER (etch)
FIRIZINEN S BIVEABMEANT Y A MWK S. FREYZ 351 MIBEEL. NERR
TAL A S —E R R THIR S N,

MKD4-3-4. 3.5 X 2.5 X 0.25mm

(1) PWIREER : RIPPLRBEREATEMNIT I VFE2EE DD, FHEEED, BHMMDAKR
<EEMEZEERDIRN,

(2) SBAMEEALA : Photo.5 D da ~ 4c IT/RT . 3 BRI OSLEH FITHFITE 5, HEAAME
AYE A M, hHEY 3251 N ENEERE T AY 1 b OB, B(LOREORE
WRIFTdH %,

MKD4-3-5. 2.9 X 2.0 X 0.25mm

(1) HWHIREL : RIPEPLRBEREATEMNIERERZS5DD6, FHMEZHED, EiFMMAR<
SENE IR DRV, I OFRE L O E A E LD,

(2) SBAMEEAEAR : Photo.5 D 5a ~ 5¢ IT/RT . %mld 3 EEEMBE R TH DN, 2 EKITE-
THEYAY A NIERBE@MAICIVE - FREZ D82 RA v FROFEBHF L7125,
MKD4-3-6. 2.6 X 1.6 X 0.2mm

(1) HWIREISR  RIEPLRBREICHENCTIERE B2 5 FHE 2 ffEF. BT VvFmThL
g EE R <,



(2) BAMBEAERE : Photo.5 D 6a~ 6¢ ITRT . 3EDEMOEEH T TH D, IMNEHBHEANTS
A MIARHEG RN S5RBO 5ND. FREY T 251 S ENERZETAY A SO BFRTH > 7.

MKD4-4. Bifesa T

(1) WIREIER : FHIIABEIR TSR < BIEUIRICAE X 2 HiMBATE. 321g 215 h i,
FEIFHEATEEEZRD, THIEIBEZZEL., KRIESCHNRMNMEEDOE FRASN S,

(2) BAMEIHAE : Photo.7 DQBIT/RT . SLYHITIEBRIREROT AT A FHL BT RY A
~EL ZNS ORI OBIKBIREE T 7 ¥ 1 b (fayalite : 2FeO - Si02). ZHIUTQ@HFRIZASNS
HEAMESES (7251 b ferrite §igk, a®k) R ETHERIND., EiRb LB - BEBHAED R
FThbd, ZOHBEOEIREINL FeO-Si0: —IoIREEKZ H & 12 1180TCHIEZ ZME T S (17,

(3) Ewh— AW : Photo.7 D@IT FERLIRE & OB EHIE O IR 2R, ML 583HY
EHERURFE R OEE DS DI LTIV ABETH D, HAZABAERS T35 A N OSCHREEEE A
505 ~ 592Hv O#EIMZIZINE D, BURFEGIET AF A R ER T3R5 A MLROIBTENHEE S 15,

(4) ALZFHERIHT © Table2 IR T, 28k5> (Total Fe) 2352.10% D55, BELHE 1 8 (FeO) DE|
BIN40.52% EE, MBI TREDOTAY A M EO@MMIER S BEENEN/Z, @RI 21.58
%7ZoTme —H. WEKEA ML, 1.06% TiOz2 0.14% V. 0.68% ZrO: 72 EHEEICH D, KILAE
VRS SRIE R} 1 3R D 8k M FH IR DS IC T E S,

NG (DR A 4 5D BRI S B LSRG, KIEERD 2 B & U 72 $AEPER B O
AT &2 %, TR H B ORSBBA D 5 Bk s BUE M T2 D BBb ~ & —BEARH LRAT AN S,
AU BE (MKD4-4) @ 1.06% TiO: #LAIE K LA EIRIGEk DRSO <. 2<% E (ki
W) SKAE BabHFr) OFER, SkFEM - SREFEEDA NREEERNTRD 5 %,

3—2. 2RHts 5
MKD4-5. i 875

(1) AIREIER : BRIFNICEREE L 2B D 1/3 B T 292g 215, B PEA THA WM
ZHD, FHIZHE TRNS. W1 ~5smidzH L, KRENRDS5NS, AHRITHELIILS
PiNEBEERT 5,

(2) BAMSIHE : Photo.7 DO~®IZRT . OO FERIREE RO D 24 1 MR 7R Fe — Ti
Ptz EH, OODRKBALAREROIILAZERIL, INSIRKERERERDO 7 7 v 51
NINS DL TH 5. KILERIEW SRR 5 OPE T, BHERGEDORMTH S,

(3) Ewh— ZAWEEE : Photo.7 @I 2 FEDSLMH OB EERIE O IEIE 2R, LERIFEAABE
LA EE OB EREDOEE TH 5., WEMIZ 710H 205 7)VR A E )b, AHIO A GRRRES 5
599HV MH X T3R5 A4 MCRIETE %,

(4) LR AT @ Table2 IC/R T 284 (Total Fe) 7% 50.68% IZ kL THEELEE 1 8% (FeO) 7
44.68% Lm0 T, JEEERRST D 21.51 % 1 SHBIBTERR AT E WA D, —T7 . WEREA A D 3.17% TiOz.
0.32% V. 1.83% ZrOz D &R EIIK A EIRID SRR 5 DRHIRATEEIC M HTE %,

(5) EPMAFAE : Photo.12 D £ 2 BRI MR & LMD R FHETH (COMP) &FeE X
BB ERT . AR 19 IFEERCRIEYH TS 5. ERSHTEIL 95.3% FeO — 1.6% TiO: M5 5N/,
MBOFH > ZERTZTAT1 L (FeO) THD. HHTE 20 IZRFBOLARIERT, EREOWHE



13 64.8% FeO-18.8%Ti02-10.2%A103s & 725, IV A E SRV (2FeO - TiO2) T7 IV 2 F %D 2 [ER
T 5, MR 2V R B TE A4S i T 63% FeO — 31.4% SiO: Z EEIM & %, 7 7V 71 bk (2FeO-
Si02) IZWBDIIVI I Ay RTXTULZEET 5, 2R 22 13ROI ARMTH D, 41.1%
Si0z — 14.8%A1:03-8.2%Ca0-4.6 % K20-1.8%Na:0 W E B HTETH 5. IEEHEERRE D /T 5 ANFEE
TE %, KIAEERDEH ok ORI EE DI LR TE %,

MKD4-6. Wifg#iai (RKI)

(1) WIREIER : Fm AR A AR O KRBIBIE O R (470g) TH 5. LmIFIZIFEHTLILE
¥LU. FHIIHEEZET 2. 2ERICEBRLELIVICEBDN THWABEEZ LT S, HNRBERD» S /MR
NIRRT 5,

(2) BB : Photo.8 DQAIT/RT ., ABKIKREEHDOTI AT A P LIEIYTXT A hEZTD
RIRNTRIKEAERAE D 7 7 v I A NNRINT 2, Sl Ui - SBSURaHEO IR THh 5,

(3) Ewh— AW : Photo.8 D@IT FIERLIRE & O EHIE O R &2 /RS, ML 546Hy
Tholz. XEBEEEITZY 735 A kD 505 ~ 592Hv OHPANITINE 5.

(4) bZEH R BT @ Table2 12779, 28%k7)> (Total Fe) & 56.49% 12kt U THE{LEE 1 8% (FeO) |
46.93% L@ <. JEEEMT I 18.35% ICH £ 5, BYERRA A 1S 1.05% TiO2. 0.20% V. 0.73% ZrO: 72
ENEHB AT L D KFEM 2R T, L L. 1.06% TiOz L N )VIZAE 5 ALY % 0 By 12 A7 & £ 1)
5N 5, il ILE R 8k sk O =i dh U sk - SEREIR 1T HTE %,

(5) EPMAGRA : Photo.12 O F 2 BRIZ/H T RO A E B (COMP) EReE X #RR &R
SIHTR 24 I XA BRIRIER TH D, ERDHEIL 93.6% FeO — 2.1% TiO: M SWMEDFH CEED Y
25 A & (FeO) IZFIE S ND. KITHHTH 25 1JIRAMS AL AL TERDHEIZ. 61.0% FeO-
13.9% Ti02-6.7% V203 FLEEN 5 7 ILAR A E %IV (2FeO « TiO2) EHIFITE D, mBITHHT AL 26 1IHF
BEIMTH 5, 36.2% Si02-9.0%A1:0:-4.5%Ca0-3.4%K0 — 42.8% FeO FAALD 5 8k [H 15 O B: g i 1
TAMEETE D, TR A ERI O/NERZ RN L TW A2, SRS X 5 TR
BNWEEZ S,

MKD4-7.  WifgiiaiE (N

(1) WHE#EEE : B d 2 & FEAME (K e0mE) 22795 93g O/NUBiRESLRS, 2ED 1/2
~ /3 M2, LIS RDED LD BEH A A ME T S, FHEIZEREDHEL T 4~ 5mm F

DXAILNBR I NS, BEIIRWHIE, SRIEF LW REBERTH > 72,

(2) BEMEALER : Photo.8 DO~@®IT/RT . LMHITEBRCRMEFHOD AL A~ ERIEITHRIK B
REEGED T 7V 74 bR ET 5, ZHIT %E@Kﬁ%%%ﬁ%@@ﬁao%Eﬁ%%f&w%ﬁ
(etch) 9 5% &HAAMICEHNROMERRIFRNEDNZ, 72 T4 MHITH < & O B D /S —
F4 b (pearlite) 2WTHHT %, MK TH S, ZLibld@iRih L - BSUREEORIETH > I,

(3) Ev 71— AWEREEE : Photo.8 D@®IT HERLIRAS s OEEEMIE O IR 27~ . LI 630HY
LHETHD, XTI MCHEETE %,

(4) fL2EHHRR 73 #T : Table2 I2/RT . Aiib L7z KRB (MKD4-6) DAL ERHRRIZERIT 5, 48k
4> (Total Fe) 1% 58.01 %1% U CTEEALEE 1 8% (FeO) 2Y57.40% & miRE T, MBI CRERKEY
254 MR EFEIZIR N, BICWEEEA RS D 1.24% TiOz 0.20% V. 0.75% ZrO: OfEIF KA
TR &R R DB R R DRV EE TE %,



MKD4-8. itk
MKD4-8-1.  3.1mmf%

(1) WIREER @ AFHIIRMDN BB A TRRB AR LW EAAET 2, ENITHIE D ORIk, &
HEEEIICES MiME S5, BREEN D 2. I ZKTFLOFIFNIEHL W\,

(2) BEMEIHLAL : Photo3 @ la ~ 1cITRT, HRENAFIOBAHEANTY A MTHEIS N, N
BRI AT A MRzl 5, KRERKI 1 HUIMIEILDHDIID LR BETH - 1=,
MKD4-8-2.  2.8mnf%

(1) WIREIR : AFIZES R TH FRERE S DK, RHZY 7Y FAUTMiD s < i
HERED, Lal. 13 BENEINKFIREICH S 72,

(2) BEMEHAE : Photo.3 @ 2a ~ 2¢ 1T/ FHEEN S NERICN T THEULR BED/ZD B, [EH
IR < BEDNTERET D DIET A5 1 b OMMHEETH 5.

MKD4-8-3. 2.8mnfE

(1) WHREILER @ AR BB A TERRRE, KEOY Z Y FHUIFEEZRE RN S KE
IREATR AR L EMET S,

(2) BEMEEHAL : Photo.3 @ 3a ~ 3c ITRT . AMEATITHAKIEANT Y A MTHEILS /20 S L
BEINTEE. TORNHBEHHYT A5 1 MRTF2RHED 5,

MKD4-8-4.  2.3mnf%

(1) WIREIE : GMITEOLR BB EOERIERE, REIIY T Y FIUTIEREEZ 4 »FICHE. 1
ROAARTEEILZTRT

(2) BEMEEMAK : Photo.3 D 4a ~ 4c ITRT . AT ZBHAHEANTY A FK S, NEIZY A4
14 FTEHNEULIRBZZ T TEREENEL W, ZORNTEIRZENICKAL Y A5 A O &FEHN—
[ SERVASN
MKD4-8-5. 1.9mmf%

(1) HWHREIER @ A LR BB A ONERERA TR, REIET 7Y TN S EEEZE
"D, 1 ROHARTEELZ DD,

(2) BAMBIHLEL : Photo.d D 5a ~ 5c 1Z/RT . #3/4 DAILE R Z 2T TEE, AT
AT N THDB,

MKD4-8-6. 1.6mnf%

(1) HIREIER : <TARRRETERRK, BRI TYFNRIARELERT S,

(2) SHIMETHLAL : Photo.d @ 6a ~ 6c IT/RT . WiH N EFEE RS N TERE, WHICHERURKE
DT AL A FOEMNIE D T ENHK S,

MKD4-9.  $it# Fr
MKD4-9-1. 7.0 X 3.6 X 0.45mm
(1) WIREIE: : RIFPCRBIRATEHEZR D, BIFENZMMNHICEBEDENWFEZ DT 5,
(2) SHEMEEHAL : Photo.s D la~ 1cIT/RT, EAREE (etch) THRLENS T, MILOHEA L HS
HAFTH2, HNEEAHEATSY A MIAUE, FREY 751 b OB MM TH S, NET A
& A MIBERFO—E 2 XKD TRHMEIEICRIT S, FHRICZLWERNT, o EialdsEE 3 r o
PEREIZ7RD S %,
MKD4-9-2. 4.7 X 3.7 X 0.4mm



(1) WHIREZ : RIZBE A TENTMNMN D 20V FHEITERDRL, BIIEBHLDODHF
WEIIRD, FBAOHLIIZELREICENS,

(2) SHIMEBEHLAL : Photo.5 @ 2a ~ 2c IZ/RT . AEHAAMEANT Y 1 MIEHEEZRFFT 2, P
@725 A~ ENERED AY A b OBEFINAEEH, UL 3 BB ORISR ERETED,
MKD4-9-3. 3.6 X 3.3 X 0.4mm

(1) WIRELE : RIZBRATOIROANSFHEZED, HiZY 5 Y+ EMMEICKBEOE N

FaftEd 5,

(2) BHEEFHAE : Photo.6 D 3a ~ 3c IT/RT, 3 EBEI DN ES CTHHITE %, SAEOH
BIEANT Y 1 b OEGEEITFED S, TRHEOHEIT#ES TN, NEIFREY A5 1 MIREH
ICR<EBREINS, BEHF EENTE 5,

MKD4-9-4. 3.1 X 2.4 X 0.2mm

(1) WIR#EE . RIIBKEATENT/NIADMME S ERNSEHMEIIR D, EHiZY TV Fan
SEMMEED, FH<RABEOBENGEEKT,

(2) PEMEBEHAR  Photo.6 @ da ~ 4c IR T, SEABHEATSY A MIFTN OO bEREL TN,
HRE< 73251~ ENERRE T AY A b OBFIIARER, U UG ERE L ThRi#an
A9,

MKD4-9-5. 3.0 X 2.5 X 0.25mn

(1) WIREZ: ZZEBATEMNTERZ B DO DB HHEZED, HTT SV FPUTMMNADH D,
IR,

(2) BHMEEAAL : Photo.6 D 5a ~ 5c IT/RT . FAKEE (etch) DRNRIFWMNITERDNZ, SEHA
WMEATZ A1 MIBOSNS, FRIEY Y1 MIEET, BERIEFETAY A B EDOER BRG]
TE5, —Jh. UAY A SONEMNITELD 5 DEREREENE LWV, WU L A8EH A 13N T
H5,

MKD4-9-6. 2.6 X 1.7 X 0.25mn

(1) WIRELR @ RIFBIRATEHEMEZ R ONFRIBICBEESLZ S D, BIIRBEAOHLNIE
ONTETES D,

(2) Photo.6 D 6a ~ 6c [IMEDEEXTEKIEE (etch) 72L. 6e. 6f IXFELDOHMMEZRT. 6f
K0 3 ESBE OISR EHAIRND, HNERAMEANT Y 1 MIER L TR 5N 5, TR~
T35 A MIFEL, NEERET A M EDERBHETH 5,

Mg @ KH & 55D KIERFEWERIE RN 5 On LEMAE TE /2, 1 KITERT 5T
BMEHATEMA D,

33 4 tM 3
MKD4-10. #FEEBE (JFEELS )

(1) WHEREIE : BERIFO O —F — TR U 72 PR O Fi ALk < O Ol agtEZ D,
3 bl ke EHICAY ADIKRAGIFEY Z2MET 5, Rt ticEbns,

(2) Photo.9 DQ~®IZRY ., QNRERNLMHTH 2. RIKRBALABMER T, TOEGKENH
AT A MELZZANILTF A b (hercynite : FeO + Al:0s) &7 R A b, WIRAEBIRERD 7 7
YIA FTHRR SN D, T THREBFTONLSFA MEROBETDONWTIRRTH <, Bk 5HiE



TLEINEKIE. VIV EEFORH L ML ZRETNAINNIE, SkOREICTERLTZAY A MET
V2 OB L 7= B TR EEAY 1310°C LA RIT72 5 2 RIS RIE N T8 2E L T OB TN 7V 2 I
SEBITNI T A ST %, FeO — ALOs IREEMZ SR L THEHE 720 (8), DL EORRIE—M
WMTHD, FROAELTZN 1I3I0CLATF TH ERFHEMA S NAUTEMILHM T ALY A b ETIVI FHER
AN FARREC D, NV F A MIIFWNBREL I NS T AZ A b ET IV FOHEMDR SN
GRS ARSI RENEE X D,

(3) Ewl— AWM : Photo.9 D@DIIANIL T FA M EHSINDBEREOTIEZER L2, BE
fE1d 715Hv M5 57z, @IFRK &2 AR OB ERIE DFEZ/RT, 25513 546Hy TH o7z,
X751 b OFEE TH@ERNS D,

(4) ALZEHLRRHT © Table2 1R T . WFIKBL TdH 2 0NFEEE P E2 B O THliER S (SiOe+AlOs+
CaO+MgO+K:0+Naz20) IN% <72 %, #k5 (Total Fe) 718 29.14% 12k U Citi Rk /213 50.59% TH %,
— . WEREARRME 2.18% TiOz 0.25% V. 1.72% ZrO2 75 E M HAXTF & > AE A IR & sk o 7]
BEPEDYE W,

MKD4-11.  Bif#iGE

(1) WIRER : ARITEHEPSHEMABIRE R T D E5%, EEHIO 1/3 25 < LbiRRiETH
%, 343g THEBEZ 2T 2, LHild 2 KA UE b LR SFRNERS © & 2 DN LRI BT 2 R D,
THEEBEZZ L, & 10mEORFIELEDOE FIZE D MMOLWILTH 5,

(2) BEMEBEHER : Photo.9 DO®ICRT. ONEEHEMMTH 5. HEIRERDO T ZH A K
LZ ORI ZRIRBRERAEHDO 7 7 v 710 NNHED S5, Eikidh U - BHRGEORBETH
%, @IIFHLERITIHKE T 5 BB ORI ZRT . /X\—F A b (pearlite) HITEIREZAZF A1 I
(Cementite : FesC) ZATHI LA (> 0.77% C) TH D, # (B1) OIMTS NYHEDBMEN
e I Nz,

(3) Ew—ZWHEREE : Photo.9 OIEHARLIRGE MO EHIEDFRETH 5, HEMD 476Hv
WX A A MCHEESI NS, @UEIEF e D THEREIIE®RZR IRV, BE L TOfET 283Hv 28
FoNTz. @BHRS X 1L.0% IO RFERENEE ST 300HY JiRICRS D0,

(4) b= # Bk 70 BT : Table2 12 7R 97 42 &k 7 (Total Fe) 7Y 56.34 % & % < T. i& & k7
(SiO2+A103+Ca0+MgO+K20+Naz0) 7375 H D 15.62% L 72 %, $EHEIATE OB Y. WEkkf
%513 0.58% TiOz, 0.18% V. 0.62% ZrO: 72 EHK F T 5, HIZHRA LD & LT 0.07% MnO 134 (8]
OB ORAIKEZR Uz TR BlURBIGE DRV 2D e TH 5 5,

MKD4-12.  $k3LREY)

(1) WIREER : 2HICBREMBRICES B2 98g DL L -8R E N TH S, BTN
Btz 5, WA <HITHED, REI/RE TR LW OB TV,

(2) <27 O : Photo. 14 ICH#sdM Z 2 EIL Wi O 2 A 2R, NEIT#ML <BfbEEI N
TRELELEREZ T, HskiISBEEN 2 KA TS IRICH <MWRRICETHILT 5. Kk
# (goethite : @ — FeO(OH)) DIRRETdH B0, KK AT T EMINTTKT

(3) SHMEIHAL : Photo.10 DO~WIT/RT . Q@IS LI DFFEAAIE. KA @ FEMIT 1R
INSAE R TR WITHTH S L EEDNRD 55, L LERICEN S B D, ZTOEGEDOEREIT
LW, T TIET —HA b (goethite : @ -FeO(OH)) LA EDOFFITZE LEZRIZL 5. ©~@I3#k



MEEATTTHD, KHBHREYZ., BETVAY AL NORBENEEINS, £LBRTIEPM
AFETHMN DN, BEESHEHKO VIR AERIOEESHSNTH S, QWILEkBLHE OBEL
TR DIRA L T2 AERE B/ O ERRL (REERIL) DFEEBHISNTE> Tz,

(4) Ewh—ZAWifiEE : Photo.10 O@®IZ FERLIRE & O EESE E T ORE EEHIE O IR 2R 9, B
fE1Z 457HY MG 5N Tze T AT A MCRETE 2, BILFHKICE S NZSBLO RS TE 5.
BAEIFNTOBRIMBDOBIRETH 5.

(5) EPMAGA® : Photo.13 REICEIE R A T 7 (AR ORKNETFH (COMP) &
Frtk X #2oRd . BEbRERICRIE L THEMANEP T 2cEIT, #k (Fe) EHHE (O) TH
%o ST 2T DEBHEIZ. 89.5% FeO. 7T 2813 91.0% FeO T, MiF I IMERILD < 7% A
I (magnetite : FesOs) ICRETE S, HERBUITHIAIF N THEL L TR TR PSR S N2 RN 5 A
Wb, SVEA2LBAERGILITHETE 5,

RIZ Photo.13 D FEIE, HERBLD & 2 W58 2 WO K E TR ERtE X B TH 2, WAEBE
LMPAERDIHRETR D, AEABROEFTLEFH Fe). 5> (T, NFTPUL (V) I2E,
Sy HT AL 29 DE R HHEIL 57.3% Fe0-25.5%Ti02-6.5%V203-2.9%Cr20s #LER NS 5 17z W IVR A E X
)V (Ulvéspinel : 2Fe0-TiO2) THEDNF T LA/ 0L (Cr) ZEHT 5. WERIERHR & FEEN
HMNTz. &2 O LIEY BRI ) PR OSBRI AE P L2 b ARB S E ORI T 5. @i EL o1l
HIIIRERCE N D 2D 9, ZO 7 OLSKSEDTEITIRA L7z ONEEKEEN 72 o 7= nlgetE 2 fefig L
TH<,

NG WK 38D, KF Y DAERERIRT Sk 2 R & U2 4FIRBE (2.18% Ti02) &, [TFIF) Bt
IRALVEEE DA REMEZ B DS DN T Uiz, #ild 56 % 28k EBENE <. 0.07% MnO DX S I
IRERRMEH 2R E T %, LR BRI ORI Z £ 0.589% TiOz, 0.18% V. 0.62% ZrO: & 5
T 5, HICYXOEHTNESHILRENN D 2, SFIEFEEERO TRENE Z e 72 100g 55 DFHLERTH 5.
&R SAE NI T 20, s 0L (Cr) ZEVELZTILRAE RV (2Fe0 - TiO2) ZWNET 5.
27 0 LR AR SISMEHCA ok TRMSEEIEONEITES B, 4 KOSAERD (RE—#h) 13
TCAC R IR SR 68 R AN AT T 5T,

3—4. S5KHtM 1K
MKD4-13. P& &

(1) WIREIE : sENEREN S FKeME 2T 280 LEIRMO 2 XHERE 1291g O TH 5.
EEEMNRE S, BESBIER 2 M E,  NHEIEFE TR LS /NN H LD,

(2) SAMEGER : Photo.11 D@O~DITRT . @O 3 H L DBIER T TH D, BULRENHL
<TOAEATYYA b PRBEY TR A b NEYAY A b OEHSHABIZEL V. @O A Gk
KGR D T ALY A b ERKEREREEFH T 7 VI bO&E LU ZiRk Uk - #iiaiETd s,
CODLBEDRERBDOI ALY A FTH S, FFIBIRLEDOAREIEZ D, @DIZFLHIATH 2.,
SRR A S A MERZIRT . @A (> 0.77% C) LNV OSKBOMH BHER TS 72,

(3) Ev—AWEAEE : Photo.11 D@1 it He Al $5 L 11 D BE EEHIE DEIR 27~ 9. M
319HV TH o7z, LB TDH D BEMEITERDZ V., HSEXTSEELE L TRRL



E o)

mAC IR T DIRHER (420 1. 2, 4, 5 K25 T U ZBGREGEY) (PR, e,
KRR, SBOGRA. BiR#aEE. SREY) ORTREZTT >, fi4 DX L% Table3 TR,

(1) HRIZET S 1, 2 KM (b - &F 8 KIra RS ED

BORIIIRA SN (RECRESD OARY) WEIkG - Ti. V. Zre Mn72 &) BRE LD (O
BEEZEHNE L OFBBHRZITW, Bt Trlndh Ui 5 Ok - fus EHERBEED O
RO LREEZED. OQOPHEDIEMHE AL EHROHEMIZ, TRLOMRICEHETE 2, TORME
VSRS SRR A Pl DIREE R FRADNEED 57z, KUEERFE SN MR TH %,

P [ OREHiIRETE : T2X 1 K (FeO) + 77V F1 b (2Fe0-Si0) + LR ZAEFRIL (2Fe0-TiOz)
2]
QBBBIRTE - DAY A (FeO) +7 7Y 1 kb (2Fe0-Si02)

@D 3.2%Ti0z — 0.32%V — 1.83%Zr0: — 0.29%MnO

m%ﬁm[
@ 1.1%Ti0: — 0.14%V — 0.68%Zr0: — 0.21%MnO

RITHEBIBE Tl REERFM O R BR LI S 8BFTICTER U ThRE LS F NS %, ki
WREIZT AZ A MiwElZ k> THIFIZ KR E < 28Rk E A%, s F A g SE N = 8 7 BERL T
HEAT T A b (Fe03). HFHEBEY T 25 A b (FesOd). WEBTAZA b (FeO) ZMED EMFETE
oo —H. UG THE 2 REBBERENDHEE S N2FBHEGENS S LREEMOUENH > THIRS
BEREDNER Tz,

(2) HR~FiEonfgEtEZ2 D 4 - 5 Kt (KF & AER A RIRD SR

5 SITIHERBICHIFKIN D 0 SR ZERBERGTE D ADHEICE K o 7z BeblibibrE DI
A A K (FeO) +7 7V F4 bk (2FeO - Si02) T. 1. 2 KITHEL 272, LA 0.58 % TiO:
— 0.18% V — 0.62% ZrO2 — 0.07% MnO #LE 5 IRA RS S NTHR R 2 ATz, T OB ST EHD
PROPEMP RO, HITEREEN (E-odiit) oEWSARbNIEBIERHTE %,

—J7. RBUBIGTEOREII RN o 72, HECREIUREY FAEOMERN &Nz, KRG
ZRBRTLEMEE A D, Fibl3K 5em AL OBILT, T NAVER QIR BHR OB Y 1 X D] hE
2O ERE L TIRRLTHELS, TORBAEBSHEROELLA T ZIZE 7 D LTIVRAE X)L (2Fe0-
TiO2) Z%d . MEHCEITHET 57 O LABKILHRD 7 1O LR EE O & WIS 8k 738 b ST O Sk E D
FEEDWA S, @RESFMMZ 2 IR DIFFLEk S/ > TWRN BIORREATNIZIET A4 1 k (FeO)
m BT 2 & D, BRI IRAR OHEVER 2 BRI USSR O RFERIIED CHIT 7 A, <0.77
%C) THo T, MmOz L2MEZETE S,

Fig.1 1T V34 i J 10 i (LR - SAEIF D A 5 70 6 A BB R OB 2 r g (1D, £z, BF
ETIT Fig.2 [N DO MEBERE A & SRILIR DI 23T L TH < 0L osi,

it

(1) BOREEIZEBAERICB W TN 2 R DR M VBB 57 O Fp TR EVIRERICINEL S T SRR
DTS CHAL S N, RERAOBIRNSERRIL L 720 REERILITERALR 1L 2 HRYIC®B A S N/
KLV BRACIE & SOE L T ZNNBFT OHTITREL L TERIRML L 72l 7@ T b 5.



(2) $BERI SIERFEM 2 RGP TR, BFT L7z & &, REBLINHEE, ¥ L -bDZEET,
RICEAL (@A) AT —IVEBIEEINS,
BOE R Fr DEALIEAHIL, SMERBIEDOANT S 1 b (Hematite:Fe203) . HHE~ 27 %5 1  (Magnetite:
FesO1) . KEBFIINET A5 1 & (Wistite : FeO) D 3 @M SRS NS, ZTDOIHEDANTY A1 M
13 1450CEMA D EFIE LIRS, TAY A MHIZS5TOCLL ETER I NS DIE Fe — O R Pk AERN
MHEFAI NS @3,

(3) ARMES TSRHMERFRE) TR L8 11 $IaEI5 1975

16001/ , .
/... A\ 14577 SEH A 3 MO MUERX
7 — 0 1528°C i
14 -
T1371T As 60 | [2836| o ~T A b
1.200 216 é g A é - £ % Fe,0,
L 203 = ( <354+ | SMEFe,
~
£ 1000} = i =
% - ] !( : <
w sof o0 o B ROER)S oo PIFeO
> ! #RE@BR)
600r
. 560C 2326
400f 2764
30.04
200 Lt A 1 1 L 1 1
Fe 0.4 20 22 24 26 28 30 32
0 [wt%)

Fe-OR FH#ikEX

(4) KEEEC 19971 KIE D& BAEEEE 4 JGRA )+ BEkBIEHLGEY) O S @R #RFE ) TRIE D BB 2 1
T ECU L R E RS E B 507 R mETTAERAES

(5) KEBIED - $aKRHGEE 2009 [Tk - SEGEBMEE GF 12 XF84) H - REKBIHGEY) O &8 217
) TIoh - ZBGEPRE 140 — 55 12K, 18 K. 20 KREDOHE (F) — & M i s b R A i
= 1063 wEHMTAEEER

(6) HAZEMHRBATSE 54 ZES (1968) THERSILMAR G Hb KL OGERIEL HA TR

A5 A Bid 446 ~ 503Hv. Y7 % A ME 505 ~ 592Hv. 7 7 1 Y T hid 655 ~ 713Hv, \¥
%4 hZ 1020 ~ 1084Hv, ] 5 A3 639 ~ 884Hv DHEIFANTE RSN TS, £/, TILHRAEFRILD
W E I O EE N2 N, YT R A MCFF > (Ti) ZEET 5D T, 600Hv ML ETHIUIVIL
RAERIVERELTWS, ZIUTT IV S (AD b0, DIVRAERI EANI T T N Ehpk
NETHEFRERS EHICHEMIZERT S, ZO720 700HY Z2BA 5T, IVRAERILE
NIV T A NOREBEROAREE NS 2 515,

(7) TEIAMERD B3 1% (198D ALE P48

FeO-Al,0,
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Na,O - - 0.026 1.810 - - - 0.668
MgO 0.155 0.380 1.721 0.106 0.102 0.371 0.443 0.527
Al,Oq 0588  10.184 0252  14.759 8.071 0.879 10.734 8.959
Sio, 0.281 0.146 31356  41.359 0.208 0.374 0.111 36.149
P,05 - 0.002 0.042 1.472 - - - 0.387
S 0.003 - 0.006 0.116 0.008 - 0.007 0.067
K,0 0.009 = 0.012 4.642 0.003 0.002 0.008 3.350
Cal - - 1.357 8.192 0.033 - - 4.467
TiO, 1.622 18.810 0.216 0.569 15.900 2.126 13.936 0.860
Cr,04 0.218 0.780 0.080 - 0.831 0.336 4117 0.034
MnO 0.048 0.222 0.584 0.117 0.315 0.152 0.157 0.225
FeO 95.293  64.838 62975 19.734 65707 93.597  60.955 42781
As,05 0.301 0.366 0.206 - - - - -

V,05 0.511 2.950 0.050 0.060 2.875 0.231 6.695 0.093
PbO 0.055 0.030 0.038 = 0.019 = 0.011 =

CuO - - 0.007 0.004 - - - -

SnO, 0.015 - 0.097 - 0.025 0.010 - -

MoO, 0.024 - 0.075 - - - 0.039 0.033
Total 99.123  98.708  99.100 92940 94.097 99.078 97.213  98.600
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PHR19: 2 X324 | (Wustite : FeO)

PHTR20: 2 JLIRRE R L (Ulvéspinel: 2Fe0-TiO,)
SHTR21: 77X 51+ (fayalite : 2Fe0 - SiO,)

S E22: A5 R (glass)

I E23: 7 LR RE R L (Ulvsspinel : 2FeO - TiO,)
DU R 2479 X324 | (Wiistite : FeO)

ST E25: 2 )LARAE L (Ulvsspinel: 2Fe0 - Ti0,)
DT E26: SR (glass)




0.204 0.419 0.613
0.809 0.603 6.145
0.151 0.247 0.028
0.006 0.010 0.001
- 0.015 -
0.851 0.741 25,518
0.055 0.031 2.883
0.026 0.033 0.434
89.513  91.000  57.338
0.368 - -
0.291 0.233 6.483
- 0.065 0.010
0.077 - 0.017
- - 0.096
0.008 = =
Total 92384 93397  99.566
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ST E27: 245 R34k (magnetite : Fe,0,)
Rk 8% 8k

S HT m28: T R+ (magnetite : Fe;0,)
T 85k 0

ST ER20: D JLIRRERIL
(Ulvéspinel : 2Fe0-TiO,)
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