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iR 1
Feilit 25 SPE b 8D O & Im SRR

TINT 27 7 ) F—F - TAC B> & —
KEIED « $AHHRE

1. W&o

R 2 5HREEUN T BT\ G A NICETET 5, (LA RREH 2 5 BERAR (19 #iE
AR BB L CWelele b EHEI SN D, BIREICHEV, R 2080 BRSO DEE
Lo EAMER SN, YECOSKEREDOEREREZRFTT 2 B, A EE R
BEEITHIERE 2072,

2. REFE
2—1. HEM
Tablel |Z/”9, BUEKBIEEY 14 M OREZ LM L7,

2—2. WEHEAE

(1) iRl

NI 2 T 2 B ONBLO RS L HERTOBEEFT R 2t Lz, ZO/RE b
LA, SHTRBOBRILE 2 E LTV D,

(2) ~ 7 2k

AKIZHIR E 7213 — X TR L7 CTh 208, AR Cid, BEIMEHA BB O Wik %
ERFRTIRE Lcb a2, YMEIIBEMERE LV &, KM CHEBkOSmIRE,
R RESREPBETEDHNRDLD D,

(3) BEMAEOHAE

PLVE DGR B OALRBLEE . ISR EMRE R E 2B E T2,

AEHBI R E A E - U1V L%, BB IR ICHEAL, = 2 U —BFEERKD#150, #240,
#320, #600, #1000, M ONZ A ¥YEL FRITFO 3u & 1 CTEEMEATE LT,

F BRI R R S BRREE A O R - R RS 28I L CHEREIRE 21T > T2,
SREOMETIL N A 2 (WEEET V3 —ik) ZJE& (Btching) (AW,

(4) AbZFHER T

B OMIREHE T D72, MRk O E RO & F2hi LT,

285y (Total Fe). & @8k (Metallic Fe), BLEE—&k (Fe0) : AEIE,

I (C), Wizg (S) : BABER Eh. JABEARANRIE
TR biEFR (Si0y) . BT VI =T A (AL . BREA LT T A (Ca0), BRib~ 7RI A
(Mg0) . e bl U v (K0), Bk hU A (Na0), Bk~ Ay (Mn0), —fefkF %
v (Ti0,), b7 v & (Cry0,) , FEALEE (P05). TP UL (V), 8 (Cu). (LI
o =175 (7r0,) : ICP (Inductively Coupled Plasma Emission Spectrometer) ¥ : #Hi&
fae 77 A= FHAMI 5T,



3. AE/RE

CHO—1 : bgk

(1) WIRBE : WEES» DRI L& 2 KYE - IERIE ., o ivwie, BE
T AR FIIHROBNBET, BOIELOENRELAESLBROLORZ N, 72
DITITIENEEROREREO S D bR IS5, MO aE, MEA. ANA, 74
GILTe B0, T 9 LI TR S N AT e s A i 2 & te, PIfka 72 & OERME 231
iR L CCE T2 ILRDER D FTREME A R,

(2) ~ 7 vffiffk : Photo. IOIZRT, IRIBGERIAWERIFTH D, FiR L2k 51T, Hi
BOEL2ENKREL, ARSTEBROLDORZ,

(3) BAPREEAARE : Photo. IO~®IT/RT, WPERRIT-1X, PEBICHE IR OBEAMLE & fo
BT X UHEL ED OBIERE, ET@FROKEFEADESIL (Pyrite:FeS,) . @DK
BOMEIYD X 572, EF F U EILUNOEST E TR b BEIN D,

(4) ALZEFRR AT : Table2 12789, 28545 (Total Fe) 50. 90%I1Zxf LT, 4B &k (Metallic
Fe) 0.08%, EA{LZ 1 &k (FeO) 21.91%. FE{LZE 2 8k (Fe,05) 48.31%DEIG ThH o7, WEk
(BT & 88 DS DOIEETEMITE F D &S (S10,+A1,05+ Ca0+Mg0+K,0+Nay0)
IE 12.57% L RoREmD ThH o 7oA, HEMRS (Ca0+Mg0) 1 2. 19 L IKETH -7z, F-
Wk (BT & 845 BIRD kT % > (Ti0,) 1% 14.81%, NFT A (V) 0.26% & &
ETH-oTe, b~ (Mn0) & 0.87%&EmH TH D, #il (Cu) 1X£<0.01%, @b v
o=t 5 (Zr0,) 0.02% L IKETH - 7=,

ULOREFRERN O, HERHIPRE 22 & PTHOEBSE ZEIRE L7cEmT # v (Ti0,)
wWEkTh D,

CHO—2 : fgyae

(1) PERBIZR : 8omm & EFOFSNGEHEDOM A TH 5, L TmITERAREDEE T,
WIE 6 miXEmikm, ETFTmEBIZERKEG T, LmEICTHRARZRMOHERROFRENE 2 7%
T, LTI IEET, BEFRROMMYNB AL D, MEIZIKEE T, KADKIL
WEAET D0, HEHWICEBKOHLHETH 5,

(2) FAHEERARL : Photo. 2D~@IZ7= T, D L DOREEIBIL D < Mkl 2P BER R T 5,
29 LT 7 P RE Fr ST TR 25 TRERR S LD 08, 3P, WFAMCIEZBEH LT-REIc £ &
ZAELDEHRIEND, QDL T ORBERIIHEERE., @D EXT@@DHH
BEILeEEE (MetallicFe) Th D, GBERII T A XN THERELIZEZA, 1FLALE
REZEERWNT 2TF14 b (Ferrite : a k) HAOMMBOIHER ST,

QOITHEIDILK Th 5, ARG EZ AR U /LR X 1)L (Ulvéspinel : 2Fe0-Ti0,) |
WIKBFEAERAESL 7 74 ¥ T A4 b (Fayalite : 2Fe0-Si0,) 23ghHH9 5, ZAUidnbekBighyse
Who bbb AbNAMEEWNZ D,

(3) LA AT : Table2 127, &8%4) (Total Fe) 37. 10%1Zxf L C, & EEk Metallic
Fe) 0.10%, E&{LEE 18k (Fe0) 44.69%, BALES 2 8k (Fe,05) 3.23%DEIG Th 7o, 1EIHAL
4y (Si0,+A1,0,+Ca0+Mg0+K,0+Na,0) 41.50% & FfE T, HHEMRKS (Ca0+Mg0) ¥ 6. 46%
EEOTh o T, TR OWER (& F & L 8k45) IO BT % > (Ti0,) 1 7. 22%,
NFETT A (V) 28 0.60% ERfb~> A (Mn0) & 0.52%& %\, i (Cu) 1£<0.01%, —



by na=v i (7r0,) 0.03%ELIKETH 5,

UL EDFY) - ALFAERRD D, YERHIW SRS oE I D, 772 Lbgk (CHO—1)
T D LT (Ti0,) GARBKIES ThH o7z, BHITFEDSE L fRoF 2 &
ARITTEFAFE, 20 LITRBUZOHF B EVVEAIZ R T O T, OOBRLER L 277,

BRI R AN D ERE ST FE - 728 (CHO—1) kv, F# 2 (Ti0,) EHROE WD
2 WBFEHI AW CTWE ATREME S IR C& 5, F7PBER oK R E HER S 5
K5y (S10,4A1,0;+Ca0+Mg0+K,0+Na,0) DEMEMAIHE LNz, 42 (Ti0,) D
HENEE AL LEZLND,

CHO—3 : k3R EW

(1) PIRRBIZE : 950g & RBCIREHROBBERED TH 5, LEITHEATFHT, 5
BEOLWICEBDOILD, HOMBFIXTEALRLIBE T, BEER DD, LHEEHE BT
HEEOL (@) TRIGRH Y, #Edh PN LE Lzt nE 2 bhb, £ F
X, B (ERAORIL) 22 EICETENEET D, EEESNIFEERL A O b2
. BELZb0EHRAISNS,

(2) =7 vifff : Photo. 3SDIZRT, WEICREROKHBRIET D, £LEVDL
WS ThH o7z, Fo&REEE 3% A XV THERLIZE Z A, HEWITEFRLR L T8
TR (C>0.77%) ZET 225, AE I SRR A BEERHAAR (C<4.26%) DEETH -
77

(3) BAMEHR : Photo. 3@~®IZRT, @D IR O@IXFKEIZEHE L 7= B Dk
RThD, WHRBBZABRERE TV NLRAE XL, BEGHREERA VI FA b (Ilnenite :
Fe0-Ti0,) 23dEHIT %, miRSUSH C4 U mak g o fi b 2 5 B2

EFQDOTHEVCOOITEREIMDOILKRTH D, @OFRIIZEBAD A —ZFTF A |
(austenite) DOFIELE HAKDOEIRDO LT 754 + (Ledebulite) AgaiLTRY ., #Hiit
ek B SRSk 2 295,

MAEEDOTWAED D, YEENIE T & ek a REkFUEE L U, HiRpEiE Clsi L <
TETHBH LW SN D, EERBEHITETBIR L T2, 1 TIE AL B SRS
DL NZ B,

CHO—4 : Sk8iR &Y

(1) PIRMIES : 37g L/ CRTERERBED TH 5, RHIIFBOCOFHILDIEDLN
Do FEEBITIZE AL 2HEFHRERIEIEO L (@) TRIGHDH Y, SEEOEWTH
Do

(2) =7 v : Photo. 4DITRT, FLNBHEATNER, FLFEV DRV TH 5,

(3) BAMEEHHAE : Photo. 4Q~@®IZRT, @QFEEIIFHEL L TV D3, HRIZITHETE
B E D, O@IXFH LI 0L BMMREN, O@IXEBEIOILK T, & bICHL R
R I EEEAERR A 2 L TRV, B CHO-3 #K3RE&EW L 0 133t i ~F - - /. =
W2 5 & X0 ERFEMOAESRE D,

BERHIEDOMEDRN, TLEVDOIWEHILTH T, EHE2EITHIIEATND
23, AEIE A R AR B SRS RR R N R T A8k Th o T,




CHO—5 : Sk8i-R &Y

(1) AIRBIE £ 60g &/ TRERROSIREY TH D, KEIITHOHINIHKS
O TWRMET S, EHFICIE, < BHRSECARROB A BNBET D, o EENT
FEAERL, EERBHREBFEIEOL (@) TGN H Y, BREERDEY TH D,

(2) ~7 afi# : Photo. SOOI~ T, BEAMOBEAMIIMFHETHDIN, TLEVD
BWSEAROEYM CThoT-, BT ETEm AR AHHEMEELTEBD., N
T I < B 2 RILS 2 EGRAE T D,

(3) BAMEEHERE : Photo. 5@~ T, @K LB LOITIEROILR TH S5, WA
B ATRER T VR A R, RIRAFERTES T 74 ¥ I A4 FRRHT 5, mEREED
EEE W2 D,

@tk LUO@OOIXE B OIEK TH 5, LR ASFHERE 2T 5,

WEEL G (T RO D, SRBLREY (CHO—3) LRIk, ROERRIBCAmk L7z gk
BTN,

CHO—6 : k3R EY)

(1) ARBIE : 5 35g &/ TORMIEWIROSKIREY Ch 5, RilIEBED
BB D, HEITIEE AR, 2EHREREMEDO L (@) TRISHH Y, #
FEOBEBHTH S,

(2) <27 affl# : Photo. 6DITRT, HEDAHFEN . WEBIZIZH/ N ORI LEIAE
THN, FEEVDIVEIETH o 72, (I EE LR QSR LT 25,

(3) BEMMEEMEAL - Photo. 6@Q~OIIRT, BRBEFRDOILRTH 5, @F dFTREs (O
T, ZOESDOHBIPHTH L TWD, @O TR A SFSEEOIIRTH 5,
FEHESIIRERERRE A v Z A b (Cementite) {LLTWATZ®, #R3EME LLBIHIE VR E
THHLEb D LHRE N5,

WERE SV EIE A B L AR A SRR OBE T H o T,

CHO—7 : $RILRED

(1) AIREIZ : 54g THIEWRENMROSMREY CTH D, SEOFRENZ LN D, K
HEIIABEOHMITBPNL TR, FHTRIKADOENET 2. SEFFERE B R
DL (@) TRERHD,

(2) <7 v#fi# : Photo. TOITRT, TH O BEDMENZRL, WEIZIEHF/NDORIALL
SHBIETS, TLEVDOLIWEITH 72, SmHEILAMERAHFEEREET 5,

(3) BEMEEAE : Photo. T@Q~@®W/RT, @BEFHROILI T, Mk FHMEA B SSRGS
MR SN 5, YERHIAHE LMK AR OSE ThH o 7o,

CHO—8 : gkBEREY

(1) WIRBIE : 33g /NI THRR OSSR EYM TH 5, EHIIFBEOTLWIEDLN
B EEHITIFE AL L . 2EEHREREAEO L (@) THRIGRH Y, SREEOEBEY TH
%,



(2) <=7 a#fiffk : Photo. SOIZTT, REICETENEET LN, £EFEV DO LWVERE
BB TH -T2, EEEBHETITIT T W RILNSEEAET 5,

(3) BEEEAERK : Photo. 8@~®IZRd, @D HAIB L UL, BEICETEET L1
HOIWRTH D, WRBOEZATER T NVRAE RV, WREEAERER 7 74 Y T4 b
DT 5, WHREEORR CH 5,

QO THIOOITEBEFLDILKTH 5, IR & # 4k FhA K B S5 8RR S R
iz,

MEREOIWARE O, BERNIET ¥ U bek ORISR L p S b, £ 72 Y BB
TR EY L LT, REEFAERCEY, —F, mLSMRASESKIELoob 5 E
AT b RER VD8, KE BT MR T, IEeFEHI MW =Rk & vz 5,

CHO—9 : k3R RED

(1) WHIRBIE : 47g & OX/NECRER AT LR OSILREY Th 5, REIIEEE
DFEDBONTEY , MLWHIMAARLND, EEGHREBEIEO L (@) TG
HY., EROEHTH D,

(2) ~27 vffif#fk : Photo. IDIZRT, BBICETENEET I, TLEVoLVEEE
EOBEMHTH -T2, TEEBHEPITIE, TN ET RET S,

(3) BEMEEAEHE : Photo. 9@O~BIZRd, @D LK U@IXRBIZHE TEE T HIEHO
ERTHD, WEETIRERY 2— R7—5 4 b (Pseudobrookite : Fe,0,-Ti0,) 72V L
NF v (Rutile:Ti0,) 3gaHT 5, mIRRSE A U mbeS= 0 Th 5,

QO HAEHE LOOOIXEEEEDIERTH D, ABRSABIRO 7 =T 4 FEHz, B
BB T 5, B¥ESR, LEBHEBEVEETHHAILZbO LR SN S, GEIF»S
HET2@HEORTAHFEHORHIIN—F 4 N THEIN, EME7 =T b Thotz, #
B OER (Si) OFEENENDE T =T A RN 72 HMHEFSEN A U 5 E D23,
S DR 72 & TIEREFER R DEER (Si) ODEARIITMETODTH LWFEFI L W2 5,
FIBROFREME L E 2 BN D,

FHELEOGWMER D, BEENIE T ¥ v ek a BB L2kl S Ml s s, £/
BT A 2T A8 CThH o T2,

CHO—10 : #k8ER:& W

(1) PIHRBIEE : 100g 2500/ N CRFORERREBIBED TH D, REITEY
IO LAEET D, JFRER EHRI SN D, EMOEITFBEOFHLmIcEDbN
5, REMHREBEIEOL (@) TRIENDY ., SEEROEYMTH 5,

(2) <7 vififfk : Photo. 10DIZ/RT, BIEHE CIXEDOMEIL R, FLEVDRVER
FEOBBY ThH o7z, GREFITIIKRDNORILNSEBIET D,

FIEREE 3T A XVTER LI E 2 A, IR TR iR B SRR A FERR
AT hy, —ERR AT sy (RPR B aEE) bALNn5,

(3) BRIREEARRE : Photo. 10@~@®IZRT, QIXER LM<, @@IXHEA—AT )
AN VTT T4 M RT HEERMREBEER. @OIMREEA LV F A NER—TF 4
~ OEIEHTHEREE 5> DIERTH 5,



LIEPME T SSREM & L TR, BTRESEERDED TH o7z, IR A PRI
MERTH D5, —ERESEHTREMERS S e,

CHO—11 : $k8ER &Y

(1) WHIRBIER : 231g EXOXKRECRFERRERRENMROSBIHLZREY TH 5, KEITH
BEOFHLMIT BN, SESHSBIEIED L (@) TRIEAH 5, EHEILHBA g T,
SEOFRMENRE Z DN D, T TFEIXMANH Y, IMESCKRIEF BN EZEMET D,

(2) ~ 7 a#fiff : Photo. 1LIDOIZRT, REICEFENILELTVDLIN, $LFEVDOX
WEREROEY Th o7z, SBREFITIIRNORANZEBAET 5,

(3) BAMSIHARE : Photo. 11O~®IZRT, QIFER THREH THLH, @ LAKTDO
& BEER T, ML B EREERRZ 2T 5, @O TR KX @I F I DILK T,
BBE Y 22— R — A RV LV FIANEET 5, miERE 4 U-eksl
BRIEDRIECTd D,

F-OOITER FRERBEHMOLEKRTH S, RBEPETHRERL TR, @EITHEEL 2
T 5, PNANTE SR B SEEEMmTH B,

MEFREOTFHE D, YEEHIE T & Ve O IR SRS L Hr S h D, FoFKE
EITIE TR LT 528, IZIF AR QSR D8t L W 2 D,

CHO—12 : SkBEREY

(1) WHRBIER : 141g DIRFELRARERREROBIHRED TH D, REIIFEBEOFHL
WicEbN., SEGEERBEIEO L (@) TRIGAH D, EHEIZHEIEE T, S0 AHE
WREZ NS,

(2) ~Z7 a#iff : Photo. 12DIZTRT, @BEFITIIR/NDOKIILBLEEAET DIEDFF
EDRN, FEEVDORWEEEROEY TH -T2,

(3) BHMMEEAARE : Photo. 120~®IZ/R"T, @ LEOREAIHITERREIAAET S L0
T, Wk (EFZ 8L . I MW e BERE (VAR AER VL) OB NRE
T 5, OQDIXZDIEKRTH D, THHIFFEEL IRWICHE L D LTSNS,

O®IXEBEHEHDIERTH D, A—ATFA MWL VT 774 M LI-dEIEg
FRR AR 25, B IIAREEERRE A Z A N (Cementite) (KL TEY,
PR, LEHBVEE CIHEm A S - BUBIE 2 KT,

U EORERER D, YEEHT 2w SR A8k 08t L il a5,

CHO—13 : Bl

(1) WHREE : FHEIZFEET 3. 2kg L KBEFORBUEHRA TH D, LT &ilMRD
I 1 EIXERASROFRE T, R M 2 HITKE CTH D, LEumiBITmEnk T, & I
WRICHE D IEDTBIERE D ITAE U, BBHEORMEA OFREEREZ 6N 5,
FEOEFRIIREIK AT, RENITH MK EOBRTEIM A ET D, Elo THEHITHRK
2em FROARRIBIZ K MR FE LS, —EARROEIAZ S DI D,

(2) TSR : Photo. 13D~®IZR Y, QR V@D REEIIIEF OKRKET TH D,
OO FRIDOAKRRMA IR A EIBESND, FlgfUTih> TREED, BT mI/MER



D SERFLA T, SRR Z SO & O & ISR & BSIRIET 5, 2D DR S
JXXMORBRREMESND,

FCO@DOHREAHIIEER T, @OKVEO®IXEDILKTH D, WEGEL MK
IR AE RN E~—2F A kb (Hercynite : Fe0+A1,0,) % /RSy & 2 Bk, &3
SHICHBRRES R 7 AZ A (Wustite : Fe0) 1XRINATHY (Fe-Ti {LEW) ZWjE L.
BWIKRBIERFER 7 7 A ¥ T4 b3 RHET 5, URAZA M+ o2RAEKIEL, BEm T
BIRICZ L HbNDH DT, FMMITKEATEO b B A 5, 3. 2Kg O RIUBIRIENIFAET
LDINEINSHOMEE A D,

(3) ALEEFHAR T : Table2 |29, 28%%) (Total Fe) 48. 35%12xf L C, & B&k Metallic
Fe) 0.34%, FR{LZE 1 8k (FeO) 32.76%, F{LZE 2 8% (Fe,0,) 32.24%DE|IAETH o7z, I
F%4y (Si0,4A1,0,+Ca0+Mg0+K,0+Nay,0) 24.35%C, Z D H b FEMALS (Ca0+Mg0) 1%
1L.86R L RMETH D, Eoek (FF & 88k BIEROZE{tF & (Ti0,) 1% 0.80%, /3
FUTL (V) 230.03% & FEFICIKECTH o7z, Bk~ (Mn0) b 0.16%, # (Cu) <
0.01%, ZEfbo =1 (Zr0,) 0.02%& Ky,

BEEHNT, B8 (BT % U888 OGRS (Ti0,, V. Mn0) ORMEMEmAZE L, B2
) AEIROIKT Z ek & JFOEE U EEO A REERE W EZEXONDEN, VAKX A b
fm & IRAE RSy (Ti, Vo Mn) IR F I KBRS B TX 220,

CHO—14 : FfEATH#

(1) WEREIEE : 5. 7Kg LIERICKBOBEGIETH D, BEEM O 2 KkHEREERDOT
F BB ETITIE, WE 2 MM 2R SRE R ORRIE . S b8k ERRET 5, F
e JRWEFE DN RSB IRAEO L (@) TRIENH Y . NEIZ&BERNTFAET 5 AlHE
PEDSEY,

(2) ~ 7 aifl# : Photo. 14DITRT, FHD BEAIII LI T, WEIZITIHDERI L0,
LM e W SR REBIE . RIRIKR . @RS ENSEIRET D,

(3) BAMEHHEME : Photo. 14@Q~@®IT~T, @IIWEk 2 KDILKTH D, LMD A ERL
T~ 722 A b, HRNTRINICHE IR OB Z FFo8 F X 88 Th o7z, 720
DIEFWERBEOIERTH D, @TIEEBAR KGR =2 — FT7V—T4 M LLFL
DT 5, TEOIIRFEBOESATER VR AE RV, BOAIREERA VI A bR
T 5, WINbET ¥ Uk EERRESE L TAUEEE VXD,

F-OO@ITE&REEE 3% T A XNV THE LM ERT, OIIFIEEA XA M=
A MeaHOBILHHEGEE BT 5, @IX2H /LT oA b (Martensite) $fEa 2L TR
0. HER, FRICTE 8 () Z2KPCmEILIZEMREK S,

BEEHIMA 2 UEREE B & B SR T, MF X Uiz R L Cnito &
TR H BB EE R S T,

4. £¢®

R 2 SREGEBN O H T REBIEEY . ek, BT, SLREMORHICIES
DENHY ., FHRL - WM LWL OBMENTONTOAREERE X N5, FEMIILLT
DY TH D,



(1) WEESHITFE SNIbgk (CHO—1) X, AIXo e KRB ORITER, SRR (A%,
BER, ARG, &F X 8L ET) D, THEBCEEIRO LASEED FTREME @ &
Ezonb, EHEBETT Y o OEEMEMNEE Ch o7 (Ti0, @ 14.81%), BITHHIL
Bzl 5TRWON-WE L i+ 2 L KRB B L7k E Wz 5 (Fig. 1, 2], &
FLICHWW B EEE WZ K 9,

(2) HAEZER L-RBEFEO S H 1R (CHO—2) 1ZFF 2 &iehs, Wk (CHO—
D X9 HZ0EEFEY (Ti0,: 7.22%), B9 1R (CHO—13) X, S BITF ¥ U EH RN
< (Ti0, : 0.80%) . 162 9 EEIRDINTF # Wbk % BB U7z BBHEOFREMES BV,
gk (CHO—1) LIRS R 208k, BEFEEHI AW b D LHERIS LD,

Frono0RBEOMA L. REHDEDT--b0 b0 LT 5 &, KWL T
AEURELIET S (Fig 1, 2], LED X 91, Mk & MBUEICIT R 2 K80 HERR
ENTEY, Y25 TiE, SHRL - 8B Lo IR IThN T2 REEERZ 2 6 b,
7272 L. CHO-13 SKIBIISEMFRIZ 7 A2 A R 3ERH L, AL CRA RSy (Tiy V. Mn) 23
ETFHEAICHD END & ZA0D, KA 3.2k ICfBEIZH 5 b DD KREKIETE (K OF]
BEMED BB TEX EV,

(3) HE#REY (CHO—3~12) XD EIENE L, —BIRERFBEIHERINLD
O HIZIFWIATHRE (C>0.77%) OERBH ThHoTe, HEEND, BT Z S WhEk A IR
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