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83 C-UERAESERERSE
Ml HBKN-920215
) : Frk4 4 8 A28H
AR HER LS £ >y —
Bl ®E B
uma QA7 4V b —THE
HEHR R X AERA T H28%45%
W OEE WE 03 (946) 1111

FRAAESRRE S

SR AT B20H CEEY $ L7 C— 14508 T HOMEMAENTE LADTIHELT T,

LHoa—F KEEOI-F C —14%4

N-6340 B i P I — £V 8 19804 85yB.P. (1930+80yB.P.)
N-6341 B I — 1 FE24 2090+ 85yB.P. (2030+80yB.P.)
N-6342 #F -HERAT7 &L 1690+ 75yB.P. (1640+75yB.P.)
N-6343 HEF-FEART - 1670+ 75yB.P. (1620+75yB.P.)
N-6344 s - AR KZEE 600+70yB.P. ( 590+ 70yB.P.)
N-6345 B - AN AR Y —44 1240+75y8.P. (1210+70yB.P.)

SEAR 1L UC O L BI57304E (¥ » T PIIE Libby DES5684F) i2b SV TEE S h, BE
195048 K 1) X I BAEEL (vears B.P.) & LTRSS AT 34, MRS nAfREEE, &
FHEETROMITEE L, BBEO T AHAEN B L CREOGROBE,»SEHE SN LOT,
WCEERHZ OB E TR AHFEIRBT0% THo & ORE% 2 fTHT T L HEBEHI5%
Lh0Ed, HBUCEMRELTLOENERE DL L ZVEIHERTS v, W@HZ0K
CRIACETASEXMEEL EITET,)

COREHERIIOVT A Y FHFTEVE LA, REBHARTSVET L BEY
BmLETET,
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i 4 BRSO B X M A B R

TR PR X AR R

53
o>

Bt 5

et

BEFEFALBREXO IR —44 GLHNVE ; FREAHH) »o Bt Ly ERe o Em
Y '

O TR S AT iE, 18.5%X12.5X 6 () NTIAF » 7 BBIRESRTHEY,
10783k LR ENT VB, -

QABHEWMH BRI S0, KELHFEARM LTS L16X12.5 (em), /HEVHFOBHE
i, 12.5X10:5 (em) KRS S OHFIZRIWIEDONE, T/, B LV REFEOLOET
S Y F—HFBIF ST i,

Fik

O #BF BLOKEEBERSCHELTLV, MR oG EETo b L, EER
BTFFAME (SEM) TOBER ko7 272, /¥ 2 HOTHOFHNE% o7,

@ HEHEWYBOREY OLELEFEMECOBSE LT, ZoRERLERD
—HAFEPMOE LT, SEMBELERA,

R ‘

@ AFLF, TLF, A FLEAIHOBREOBR, CEHOTE, IO RE, ¥
v a v ORERL EHED LRI,

BEHERLZVORFALFTHS (BE1-3), a4¥F (BE4—7) 450k, 1 *
(BE8—9) S6HARAZDIIH L, + 4 AFHIZH00k F T BEVRL v
WHEVH, BENICIERY) ORIV FF LFLEELILNS,

AFLF, ALK, F1XOBPCEL TR, ThIToHE (FBE1990a, 1992) & HEAH
IRHFELEEZR W, DL AFFR—FOECETCELHEIFEL. ZORMNOM
DT BFRIEOYHSED >N BOIH L, 4 4 ERHD % < FEC B2 & 3 EOREA
BRTERC, Bae bDRORECABLHEOTHR 2 R L CZEOB I THoN S,
o, AFAXLaAFORIE LTH, 3 AF TR ETOEBICAD - THRMY OEm»*D
b, BEERSFELE LTe T, BPEsORKBEPRHTCHL0IH L, T4¥TIRE
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ToEHFHFERY D EGE (, BEBREBRIGE Y, 32, BPEORERBEITHO
i Baicd o ETRYIL 2,

LB, AFERA FORIINBARLNEIIELATWEY, AXETCREIIATALEKEDD
DEFBDONZP o 7203 L, REIHFEHLZATERIFET S Z & Tl S D A 28
]2 S s n,

ZOAD 1 GRAEETHEH, $I) 1AOKEE (m) F, KDL Thoi,

£ 87.6, 183.5, E*1.9

ElizHF AR, TLFH, 4 FHOUEERLTH S,

++ AFOES135.2—6.0mm, VEA2.4-3.0mm, EEH1.9-2.7mTH B A%, 8 H4.7—
5.2mm, BE471.8—2.2nm, & & 1. 2— 1. 8mm /AN MR LR ASISORALAEAE L T ua 72,

TAFEFREH3.1—4.8m, §FE2.2—3.6mn, E&H2.0-3.0mT, F 1 AFICHRT, &
BREL, BRESOBMEITAE

AETOIAFONIFE, f1 2Pt FLFIIEHNBLEDD T RVEVEE, ThET
DEZOFZHE L 2T AFR ., HERKOTHRETH 2, KBEKAER (FA751989) T,
IMEOR VB D DI Ta N, Zh60ES. 1§, 5

Es if=} B
NKL 2.4—2.8 1.8—2.0 1.6—1.8
gk 2.7—3.0 2.5—2.6 2.2—2.5

Thol, T/, FRIEOME - HAR > OIS N ZHIT,
Es 1B R

Nol 3.5 3.2 3.8
No2 3.7 3.2 2.7

Thotz, BFEFH L2 AFE, MW -HERBFO I LFLFELObVORE S (BEs 3
FEBOF Rl vd) Evaiby, REEHOILXLVREESHFKE G,

WEFRICE X, FRICHDLBED N T LAFROKEE (KE6.3—6.4mn, 15H2.7—3. 2mm,
JE82.3—2.8m) HNBEPBVRIIPDIVIEICRTL,

HHERHEIL A PO L LA AFIC OV THHONE LRI ENFREEATHS (FIF
1992), HAD L OHIHTH/INS VDD 1 DB KE LR - TITL DD ILER LV,

BESEMzFAL THAROBIEC L A2FHEOMBULRAAL OGN T % (Korber-Grohne
and Piening 1980), %#:# bRk OEEBO _BEHF O T L FIZONWTS EMBIE LA TIIW
B, WIDEM TR IS bhbhv, BEFRFOILAFI OV THLROREIHIERLTWES
BooBErRAALS (BEE2, 7), Ar25) Itk I ZHEEAETH L,
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et

TR 4 R AL S I

BAOEE» HHA LRIk oW TId, SBORILKETEHII s - EERBRKIc LR
SEN DD (KHEL), BFHEE»OHBE LA ZHOES134.2—4. 8, 18132.2—3.0mm,
B 5131.4—2.2mT b B,

EFHBORMIKE ChICERTA L, BE83.7-5.3mOIBICTXTA-TLE S, 1§
2.8—3.74°A, f82.1—2.87°B . 2.1mKiliA¢C R DT, BERUM+RIA KB AT B
WZAD, TLAEFTALVI LIRSS,

EEOBRHINE AV, TENOTFEE, THOFENEDL S 5T A, A% LK
BEOLD (78) b, ZRESrh72REOLD (6 4H) LAFEET D, MIETEANZOED
BhBbD (24) &, THOLD (54) &2H5b,

~NEOBIER LRI D WT, HBEU~NTOKE S RFHIT B &, KDL LS N

HOKES . ~%F

4 (BH10-11) E55.1m. 53.6m E52.2 (5.4

0 (EE12—13) £56.9m, E23.3m £52.2, 181.0
BAEDT7 X TRAZES 5 LEC, BRLARETAmEORE S 2#550T, 7X5TEA
wt%i%ﬂzoﬂi@ﬁ%i@«%@ﬁéu%ﬁLtﬁ%T\&%ﬁﬁm(%w‘@L%Z
T, BOBUTE), ¥4 XOTEBEIEZSNLH, BEEFHED LD L DA,

N (BEU-15) ~ZHFFRBATHAY, HEOREFEVEALRBROESS5.2mm, E &
3.2m< HVTHD, SIS LEBLTE Y, FLEEN L Lk,

CCHLFEOBS S EMBEL ko0 (BHEIE). v EOBETRE-2D LAz L
HE ARV, '

ERELTHTLYABANEZXFRHDIII PV TR IS LW EHFEENLLDODHEET IV,
I3 (BHE17) SHEMERBGEC, REKEVBEY DY, KE22MBo~Z455, B
&3.9mm. 182.8mmT, BETITVEE (B52.4-2.7Tmm, 182.2—2.3m) XD HLPKEV,
#2237 (EEI8) AESBAEC. RIS LEENG ) MECEVY~EFEL s TWD,

TIwR28, Hrysvil AFRwWEs L,

@
ABA EREHRORMYHFBE SN (BELY, 20), EOKEE 3 —4mfLT, KL &
BT LOTELRIYR. AEIWEETL VL DLH D, EARFAYEVTREDT,
BLEOKEZETHAH, SHUITERZDO TR, KDL 2HE (m) »Boh,

E& 45 43 45

& 2.2 25 3.0 ,
REB AL CEREERORBIEWAIZDE N (BE2L, 22), EOKSIE, L0 3

- 501 —



—4mfITH D, EHUNMELZHOKE S (m) BROXIThH-T,

Ex 49 4.8

& 2.5 2.9
INLEDRTRPRIZFOHHHLDT, 1 2ATHELEHRLEELONRS, WTER S ik
EBLTADE, A4 2FXNAS LT LAFIDRIREVERNND L, HFOHFMLAER S
DT, HEISEFF LFOTEEIEVEHETENS,
%E%ﬁtﬂﬁ@%ﬁ@—%%&ofsEMﬁ%%ﬁAtﬁ%towfﬁ?&‘%ﬁ@%ﬁ
(BHE23) 20T, fFHTHAILBELEZONDHN, +FL5F0L 5 hOHEH
WHE RS BIE T & dh o7
HEB->TVBHHLEZLNDES (BH24) *BELLL IS, REVBERKOLDOTED
RTWwTh T ATV, EikE LRVl ARoMboFErRZooNE (BR
25)e TR OHOMGIE. EEREF (0751983) RIEMEF (IAF1990c) L THRESh/zF
FALEOEIEUILTBY, AALFOHLEEZOND, $E> THICRF S AR TN
3 LA 4 AX¥HRO SR THRVY, HOPCHRE L T RORBREIHH L T
LEZOND, HEBEARLTVOT, @WCEN SN EXREENATREYXS S, IR
BTEHFLTVALIICERA 2V, 41 F08RFIELIAABTOLRVEEATWE, T4 F
DEFVTIEITOEIABHBER TRV,

X ®

BABET 1983 EEHEIFBTOR{EMIZoOWT, [HEEN | HERMKESES. 3948,

AHET  1990a  FENLRZEHEPLEER 2 5t LA RACEETF & IRIRC 2 W To B LIRSS P il B FE A 70 3R
&4 .103—106,

MABET 19900 2R RALE. EEARNTRZOWIAMREL! THHHAFERS, 6667,

MABET 1990c BMoOREE. [TEHE] BEEHHEERS. 221-223, : _

BeET 1991 REUEMBEL-bofpERoRl. [REN]  BEmICL - AK— vRELH, 109—
113, .

AT 1992 F - FAEN (4K HIRIEEES L TRMAEERRIZ> VT, EREGFHENL
16, 19—26,

gl 1971 [HA0&UKR]  BIIMERFERL.

HIFE— 1992 FHE/MGEM 2R A SR S R MRS & 0 A 135 O B RSO L RE R
HE4TH,59-T3, . '

Korber-Grohne, U. and U. Piening 1980 Microstructures of the surfaces of carbonized and non-carbonized
grains of cereals as observed in scanning electron and light microscopes as an additional aid in deter-

mining prehistoric findings. Flora 170, 189-228.
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- T TTTE R A AT S E T .

HF 4 BERAEAER Y

(1) BEZEHNTZEE, BHYrPACBV 2L ZORKBLIEL LTw24, ZRECHEBRL ETRENSPRTI
BT ADIIFL, /A TIHBICHEBT S, ES3H0EEE S TEHIT 227, & EEHLZ ECRER M
MBL, 4 ATCRPRIITEBTLIOT, 12OBEES I, EELHRBLIGHBOHFEIZ->TWD, - THE
Db, A ALFECFEICLTRHIL 2RO TEEVd, Wb I NG EE S OFFFREEIZ L
LVDTREVWHEEZTVEN, WIDLIAEHIZIE-TH L,

(E2) ~2&PRICLLBOEEER L LA,

£1 FFLX, ALFX, 1 FHROFAE

PN g
Ex 5.8 58 5.6 53 5.3 5.4 5.2 5.2 5.8 5.5 5.5 57 5.9 6.0;
B 3.1 3.0 3.2 27 3.1 3.2 3.0 2.7 3.0 2.9 2.9 3.0 2.8 2.8 -
HE 2.5 2.7 2.3 2.2 2.4 2.3 2.0 2.0 2.1 2.4 2.0 2.6 2.0 2.4

MEIORER GBS,

& 4.9 4.8 4.8 5.2 4.7
i@ 2.0 2.1 1.8 2.2 2.2
Ex 1.2 1.3 1.6 1.6 1.8

aLF
&% 45 48 3.7 3.8 3.1 3.8 3.7 3.6 4.4 3.9 4.1 3.9 35 3.7
P8 3.3 3.4 2.6 2.7 2.4 3.1 3.6 2.5 2.9 2.9 2.6 2.2 3.5 3.2
Ex 24 26 2.2 2.4 2.0 2.7 2.3 2.4 2.8 2.5 2.7 2.2 3.0 2.5

ES
EX 4.5 47 4.6 4.8 4.3 4.5 4.4 4.7 4.2 4.4 4.5
gk 2.7 3.0 2.6 25 2.2 2.5 2.6 2.5 2.5 2.5 2.5
Ex 2.1 1.9 1.9 2.2 1.4 1.8 1.6 1.6 2.0 2.2 2.1
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S HRHA
BRI #A42¥, 246%F A3 0EENEFHEEESHE
4 bR ‘
EE 1 oL HELA
b R AR o Ta T
3 b FHHEE R
3 & FHEHE
2 & FEME R
EH 6 O LFHIILK
T

A R

W 00 =~ O/ U & W N -

BafR 1

10 ~NEDFK LT\ B ATFE

11 FEMRZIER

12 ERHLTYBHI~EDE-TWHY 2 FE
13 KM K

14 ~NZOFRAD 7 X FE

15 FE#HA

16 $Gicgihrz<AFEE

17 =Id=H=E

18 ¥ aoHERK

EdRR T

19 ABEHEWOBAORMEY (EREHREEH)
20 ABHEWMVBAORMY (EFEHESR)
21 ABHEWHYBBORKAY (EAEMHESE)
22 ABHEWMYEBORAY (EXEMSEEH)
23 EWRMo CEEE S h MRS

24 FLEZOLNDIHG

25 BEH250% FHIAGE
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fHE s BILEEFRS (Ll - AEFAER) Bt ot

F L) SRSl B (H 3L - LR EIX) - OB YrEtk

BLBHIC

AEES SRR EFESNIC BT T - ARFEROREHATICB VL L ABE
ﬂé@:o WTOREERTH A, COWBBILIERN»POAMIIbAZELLTY Y, Yok
EOREBORTE B DIKERELFHE VLS o 777, BRORIFREHFE Lk
WEER RIS L o TR DBALERED - mOBRETH o /2 EOoPDERIFEIR
iR ofcs SHIZDOWTIE, BELERHOLDICLERIINEEZZLLENSHS I,

WEICH o T, HATHRE ARy - BRBOHAITH L THILE L EIF v,
BBERORREL LY 5 — 1B TR S L —BRCES TR 5,

1. BmgdoEsaEk
FHEEWF Phylum VERTERRATA
. # PISCES
EEi#  Class OSTEICHTHYES
AX¥H Order Perciformes
% A%t Famiry Sparidae
2 ¥4 Pagrus major
MME%% TETRAPODA
IZL%  Class MAMMALIA
Zi#H  Order Perissodactyla
7<= Equus caballus
{8¥:E Order Artiodactyla
> ## Famiry Cervidae
=k VA Cervus nippon
7 %% Famiry Bovidae

77 3 Bos taurus
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L. H-AREH
1. TEREK
3X. £2XKERKL
7Y HEBA 1,
IR, HERHKHETE
v EEBER L.
5K, tI—112 (F3k—29)
=R VAl BHRLEREZED 20, FUEOHVEHIEEbns,
5K, #—20 (£H—7) "
BHH. VdhAwWEvwnldEmEEbhs,
5K, —1020 T (#—9)
VY I hRELEAEER. BRICHELER R0,
S5X. #—103, No6 (#—11)
vy hFEL LETREERRA 1,
5, #—103. No7 (#—11) .
DY IHRFEFL L ETEEEA 1,
=k rTh AR,
5. #—103, No9 (#—11)
T I RRFLLLRPESWN L,
5. #—105, Nol1 (i%—12)
i, TeiE,
5. #—105. No2 (#-12)
TUHBVITT TN 1,
5K, i#%—105, Nod (#—12)
T HRBEEMENR., A LRI LR S wv,
5. #—105, No5 (#—12)
9o REEAN (B2 —2). BEEH LTV b0 L Bhhad, BHERE Ho kT
TnTws,
5, #—105, No8 (j%—12)
T BHBNE TN 1,
5, #—108, No6 (i#%—19)
T HFEEFLLLEPEBR 1,
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FHE5  FILBERS R (L8 - AEHER) #+ OB YRk

5K, C—518 |

5y REED LR AR 1,
5[X, #Nol

vy IHhERL LIRBREE TR 1.
5[, #No3

BWH .
51X, #

vy IHERS LCRBER 2K 1,
5 X, EH

T LYY L,

5 X, B kg iEKE

<A 1S (B2 —4), BT Twa,
5 X, PH REL A
sk Ua i fs. BEERL.

5, #Hit

VBBV TN 1,

5K, k@

vy U TEHEEERR 1.

5, HE

TYHEER 1,

5K, dba—+—agRE,

254 I HE, BITTw5h,
5alX. $fE

VRS 1-¢ 1
5cX, g

e LBEIERER L,
5dX. £3%E—39 (H4%—48)

T U TEEAMA 1 (Peey, Mi~3) (AR —7a, 7b), EREZAME (K2 —1).
5K, HiE—108 (HiFE—27)

Ty I hFELLIBPREBR 1,
4alX, TifE—- 2 (PHE-8)

vy EREHSHEORIOAEETHOTH L, A,

— 511 —



4alX, WittAkH 1

v FERAEHEMNES L. COBULLEARIBERTVALDTHD,

4alX, SEf#kE (TRE)

v I TEEE P, M7,

4alX, EE. AMAKBEFL (L)
v FEEEM. L4,
dalX, AKHEHRHZE
v I THRENE P2, WA,
4alX, No3

Y I EREHR 1. BOREFHEL Ty A0l AB/TH S,

bR, TH%

TYHBVETHEEER 1,

HRE, Pl (EE) (- 2)
7Y HhEFEM (B2 -11),
AR, P, F~TFE - 2)
T mEREREAEER (RK2 —12),.
o< ! LREENEER (ER1—4).
IRRE, HHEHE 1) |
Ty THEEMI1., #E.,
4bHX, Fit-4E DA H
vy BREEAER
4bRX, BERE
7yl KBEAMBES (K2 — 3). KEEMEFS,
6 Kt —29 (H3%E—63) ,

Yl LEHEETHEEIEAS - LRETHE LTS, BAZOHFEEEL TR VAT,
BFEEICRS 2020 Lk, JOfICY Y OBRHLEFREATY S, H#
BFOHOHEREREIM2I TOLDNTHLOT2LEMNOENMELTH S,

TX . |

vy EEEMER (M2 -—-8), vEF (HR2-6), BE (MR2-7). BF (W
B2—10) WFhbEM, EEHE Ef2-9) 0&1, ThoDFRFA—EHDOD
DTH-T, BLHCHFRICREHE LA > T b0 TH5 ), THOBHSTHS
R ¥ R AP s
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8 S ML (EEL - ARRER) B oYk
9K, #itkE ()
7w o FEEESRME, EREE X ERNE23.37X21.86, HMOBEBETH S,
9 X, FthkE (B)
vy FEBEMOWK Thbo M2« 305> T %o FMAHAN IR, MIOWFEH
B

2. AHFREKX
IEEX

B A, RO ERO-OBELTH, BiITTws,
IX

v AN R,

1 ER4EH - 1

Yy RFEED LARFREEHR. BER. BH

T EX s i

v REEAEAESIE. £8 (P31 M1~ (FMR1 —la, 1b), A8 (M23) (M1

—2a, 2b)o

Ix

v BB, BRO—BERT L0,
IV X 8 ,

v FHELMRBN (®AR1-6), A FEM3 (A1 —5a. 5b) D& 1450, Bk

i, ’

VXL =4.39m

vy REEWEFS (RM2—5)
IV X 5 b o

v I THEAGSE 1 @A) (FAL1 —3a. 3b)
N L=3.593m

7w L BREEANEAE R

O. WX
CETEE (REL, ABHBEK) B ABYREOEEL D bicl~N2t, ToEEIIz s
AETZ TYRROR, ZOMOBHRIAEN 2HD-LNDATHE, ZORBRY 1T
e LBbh, KEFY T, BBV EVIOTREL, FBOBRICAPIESL D
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DTHDHH, BOKOFIRL o TWADDTRZVESLI D, TOL) BYLEDIIZGE
HolH., TOMDY v, T LOBBREBALOELEFLBEETLHIDOTIELZL, —HY
DEETFELHB L MG A SBYEFOEMM LIV 2D ) AR EHEEITHILRT
Ehd ot 50T LI-HBE-FIATEAD L) RIEH— b5 > 724, BYEEORE
DR B orfcd, BREBELTHI LR TERDP 57, L L, SBOBELFETH-
Ferw, YIOOBEKIRENLILBENTH T, UTILABLY Y, 7 vOBEEBOBEIK
DVTOELIBRRTB E,

EHAME idmn % BAZ & L, EHEIER{Z1Z Angela von den Driesch (1976) 12X 5,

GL. &F. GLI (BE®). &KXE., Bp. A BIKIE. Bd, EMLFWKIE. SD. BHR/ME
1) AoV T,

REDO Lo o0 LENS R, BY @R KHTHRI SN DE—HHEETH 2,
—HRIBDHETDDHLINVBEERETE) S L HTE L, HEROBREEIS.285 1), E&ES0m
L LABEEDLDTH o759, EEIFEIKEBEEEL TW5,

2) TIOBEBIZOVT,
B S RO D OBBOR P TEITEBREERIHITTH
FFLEl, T, it
&% : Bd 54.81
#EE /M © GLI 58.03, Bd 37.11
d RS T GL 199.05, Bp 40.19, SD 22.11, Bd 45.50
HELEL. SR, H-105. No5 (B—12)
HmFBA41H : Bp 51.42
#ELEN, LR, LEBE
KEE-EAM 1 SD 32.0
BB 1 SD 36.0+
EFTEI, EX, FitFE (LB #E-2)
HFEELME D SD 21.6
EFTEN, LFEAX., PitrE, P~TE #-—2)
FREBZAME SD 26.0

PlEostiliie A2 0 TH0, AR LRV, —o0BMEABILET
E5THLI. CHRBEORBRDERFEE VDN TWAEZEOPDERLERTHB L, F
B OEMBRIESL. 42802 55 O OTIHESL.5% TH - Twb, BEENERIESS. 81,
OZ B MT58.3Thb, £5. BFFTENOY VEMTHEY, AEWEETH LT
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FR5  ERERREES (L - AEWER) B OBtttk
Hbo

HEEGLI.5LFRILKE S THALY, TRITRHALIBZHOBHOEE S S HIZE
WL OT, BIEFTHESO LM S RISEVKE X0 b 0NE B, oo THINLD bk
G BENSHLOTHEZEL SRS,

3) tiE—29 (H#%—63) TREHShAY

COTVEEERLUKELXEC—FBEL0b0T, BEL(BEIRLZLOTHSL I, B
BOLRVEDE LTEE SR 5, '

4) AHFEEX THE Ry Y - v

CORERLLL Y DOEPAENE LTS, COY Y HRIEFLETO D LEFLAEET
bt b Bbib, BEASH - I ED AROBRITHMS NS 7 S OMEH, BELE
HERETHHRET - OZBFICHTWAZ LEECIRE s LCwad, f - FiHicBwT s
DAY TEbA T2y P REBR/ED Y S Tho X Th b,

5) 7eOBEHIIOWT )

TSR B LT DFEFONTREL SRS DTH o2, LEOBEEHCIL A D LS 12
EhvvRIEIBX CHERE. LREAD 14, AHFAEX CLES. TRES1 LW
IHMTHD, LPLEFEE, THEFHE LTV A0 CHPLICHEEINTWADTHL, =5
LEYYDRESEDVTHBENLESPLEL L THLH, KOLD ILHESND,

MEETHREIATVEOR, FHOEFLOMETHL BB ETHD, £OBERN
ﬁ%ﬂu.ﬁi&%%@&#fﬁoa%mém}ﬁﬁ%@&@%ﬁ&@%méwoﬁ@ékn
DV TORMIEEMT B4, L 0hsn,

BEM

BRI B EREN TR 2 S s b EOF, BORE. RHCHET MR BRI OBRE—, WHi63E
BICREREMAR B SMARRHRES. THAFEIA

Bl B ERERH LR Ao A brE0S, BOERENE £ 08BICET AME—. FR 2 FETHERERR
REHSWRERRED, FHIE3H

ERR1

laby v/ELFAE 2abU ~H LS 3abYvETHEE 47 < -KLBE SbvyiEM: 69 ETHE 7aby
YETHE
BIhg 2

15 2EERE 29269 FF 372EKBE A-Y S1EEER sv BESE 6 EhRE 79k
BE 8o VAER 97 ESRE 10V, EEF v EhEE 1293, EPEE
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fHE 6 BFBRBAENE - L8113 - 5 KT REMERYOSEENRE

AFEPAENX - £33 - 5 X
Y+ BB EE Y O &8 A

KiE IEC

Bz

st (13fbAcR S ~ 1R RE) KBS A2EFEBOABNX E FEL3 - SELYHEL
| RBERY (R, SORRMY. SE&) EIEL CROFAWIS AL 5Ly

(1> AMNRHEOKEE. BEREEN £ B E LSS RIEr O Pk iE OBEmaE
Thotio WAL, HREERHOWOE LIS, BB ET 2 E R ARS O
BRI AEE T & B, :
(25 HEEI3 - 5KA S EEA RS SRR, RIREIATE S & Bk O A
IAREE L, SFRAMYCHMG L THRRT S 72,

(3> BB FEBIC T b L7 R I SR X BB 5T, W%
Cu—3.6%SnFATEEEMOREBAEY GrOBRMBRTEBIE FWL ENAd oA T
ZRWRKYOB/E DY) 466.6%TiO2 —7.4% V203 ML TR IGFFH & T2 D OXEE
ho, BHRELEBEHL 2D LOMRESN-OTHS S D2,

4> EFEHFACIR. B OFDBESESL X DTS REERKT, BAAR T S RIFEH
HBLORMY, ERAFRES B UEEE) FBA S N TREENIEEDRBREED b &S
B OBSBRA L SN IR E W SN, MEEAEORILEZ 2o 125, SHMRRD
HHHOEED SHEEEORESTH SR/, BRREAEHER, SEROML X T LTH
BAROFEGFADNHIIER 50D,

1. W&e&>D

S RE A EF AL, WERRA LI COBSRY TH L, BUFERE
18,324’ L ILEBHIC D B A5, ABERAMNR & 23 - SEANSRERS,

L4 BB FEAN634E 2 S50 L 72 LIRS B BD BRI P 5 SRR ORI S n 7z AEIN X iR
BHEA T PSR EI AR Uy SRS CHE T B Y TOER <X ik, ikt
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BRE (LEE—6) »oRBAE (88, s, KIF&E, BLRY) —XOBIES W TREEED
YU RMMEEND LIS A DS (B, STV, FHEEE, KITHHL L) PRIEBESATY
Bo HRERBEE CHBOFHEREYEMN TS,

TEN3 - SKIBABEIXKICHEEL, 3SRRTHEUBKOFRT, SEKEIEHIMUET 2,
LR 0P HEEEE> S, SFELHIREY. B0t L,

XD S BSKEEEYOEMRAEKECOEF B EREH My 5 -k b
Ho7:0T, ERFWRAEL T o720 ThEORELETOEEL ML TIRRL,

2. REFE
2—1. Heatp

Table. 1 1277 F, AANKHEESIZ 94, 4103 - SKII2Z2ETH S,

2—2., #EHE

(1) MRS

(2) OEPMSRMR

ki, SIREY. S8 0 BAGEK TS ICUENE, RE, SREEPERE~N—2 71 M
BEICHEA L, =X —RFEED #150, #320, #600, #1000LiH%8 > THFEL, HiEiCik
PHIHEE 3 LY A Y EY FCHET THEMBEEROBISE 2T/ B, SEHKOMEBD
b, BAEMIEE s 90 (€20 S BEAMTLT— L) T 7254 MESHIRFA S0
(5 %tHEE7 v a— Vi) THE (Etching) L THBEORER1T% > TWb,

(3)  Evh— AWHEEE

£BR%. SETOLYHROFER BRI E LT, Yy b — ABHEBEEST (Vickers Hardness
Tester) VTS OMELTE o 720 REBREIEEHE LR IC16OTEAT D254
YEYFEHLAA, TORBICEL-EADOHEE2b-C, TOMEFRL-FHTEEME L
Twb, ABIEMBERR LA L1,

(4) CMA (Computer Aided X-ray Micro Analyzer) FZ&

EPMA (Electron Probe Micro Analyzer) 123 v ¥ 2 — % — %N X ¢ 7-FH R CcH
o IBRAFKBRUNGEXB~A 2707 F 54 F—LIFENL, PHOREEE, EXPTHAEH
(GEEEARGER) KETFHREIBH L, BETHHEXETSERCEBLL. EHEMNLER
/5, Bil, BEFH L XBEEL OWNE»P O REEEEZ I v 2 — s —RLBLTF—%
BT 2T ) FETH 5, FERAEYOMBIIEEEIRONLS,
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T 6 EERHABNE - L4103 - 5 KE--RKMERY 0L REHAE

(5) ALEHIEE

SREED AT KO ETEML 720 &8k (Total Fe), £/BEKk (Metallic Fe), BRILE 18
(FeQ) BRI,

®#F (C). T#E (S) ARG, REFRNBINE,

TEMEREE (Si02). B b7 I = 4 (Al203), BMEA LY 4 (CaO), BEfLH U &
(K20), Bt~ 2> 74 (MgO), BE{LF b U & (Naz0), Bk~ 4y (MnO), “E
ft# % > (Ti02). Befts o4 (Cr203), EEIELHE (P20s), S+ ¥4 (V). 8 (Cu)
. ICP#:, ICP (Inductively Coupled Plasma Emisson Spectrometer) | #EEE T 7 ARk
K5 #fo

3. REERLESR

3—1., ABHNXH L,

(1) #7AEE:TDR—3, 4, OKA—7

O BIRERE I TDR— 3, 4 GAMLAARE LD, MBEORKIIKBRTEL, BEY
AEECHRREZTTVE, LERBERL, —HRBRTH 57, OKA— 7 RATHED
BT, BEREEELSEERT 7T AMET, RECARKEES,

@ SEBSEMAEL  Photo. 1 ®D~® &, Photo. 3 D@OIRT, SLHAL ARG TS A G
A TINS5 4+ (Magnetite : FesO4) % &R HT 5 DA 3 % I
ThHh, B, RHIPHIZIEPhoto. 1 DO~@ITRTHRICERIRI{LEE S Photo. 1 DO DHKIKE
BRSSO 7 7 4 ¥ 5 4 b (Fayalite : 2Fe0 - Si02) SAEDHND,

%ﬁilﬁﬁd\%ﬁﬁﬁﬁ@%ﬂ%&@E%?ﬁ%Kﬁﬁhtﬁiﬁﬁ%h%%Hfﬁﬁ
ZEL 726 DCH D, BHBBIEETOREN E 5% ShE S,

® 4LFEMK : Table. 2 I2TDR— 3 LOKA— 7 DSMER LR T, MERHESRLLE(E
BT 7 AECHE, &85 (Total Fe) 136.73~14.3%, # 7 AHHES (Si0z2+A1.03+
CaO+MgO+K20+Naz20) 1378.7~88.1% % 50 %, #HEHEWMS TH > TRRILT VI = 4

(A1203) 1312.0~14.35CTEBMAKELEF VO TEEV,

W& BEEILS Vo s (CaO) 131.45~2.98% . ZEEfbF ¥ » (TiOz) 0.37~0.64% & %
BHDo>T. MEORSRERTHLDOTHS S,

(2) SEEEE OKA—1, 2, 3, 4, 5, 6

@ WIS  OKA— 4 & 6 REEFOFRKICHERER L 2/ BBRRE T, iz <
PEBRESTH S, BRAREBE»OXBATREREH L. KREERT,

@ FBSEA © Photo. 275 3 DD~DIRF o TWHMB T R BERROK S I
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FlLZ2Y2% 4+ (Wostite ! FeO) (KB ORTAKLPSBREGZOD 774V I 1 b
(Fayalite : 2Fe0O - Si02), ZRIEWDOERE T I AEA S /P olR SN D, BEBELE
DEFETHD,

® Yyh— AWEEE  Photo. 2D 774 Y54+, QL®IZY R Y A b DOTEE * I
FLEEREES TR, BEME 774 Y54 bT628~672HvE Kb L. XHKED 600~
TO0HVOFRAICINE B, X, YA 5 4 Fi3435~447Hv % £ L T SUHEREE & E D 450 ~ S00Hv D5
Bibb, “oDHMWHIL, BEMNSbRAETE 2,

@ ALFEHMBL : Table. 243" T, B HE (., FI RAERD DL 7% W EREREBEE O B SE A
THT B, £S5 (Total Fe) i1248.0~62.3% T, D) LE&E (Metallic Fe) #70.02~
0.24%. BAL# 14k (FeO) 50.7~68.6%. BftHE 28k (Fe203) 10.2~17.9%D¥ATH B,
OKA — 4 2S8R EHSEA DR BB TEL 5 1348.0% LIED TH 5 T, OKA— 6 133 N E LD
REBRET2.3% L /mDEL D, H7 AEPS (Si02+Al203+Ca0+MgO+K20+Naz0)
1316.9% ~33.6% DHHEICINE B, 7 AHRFHOEEMES (CaO+Mg0O) ix, ®IdD
OKA— 4 HE < T6.26% D& T NT, OKA— 6 D RIEMED1.73% Th o 72, _

WEHSETLEOZEBILF 5~ (TiO2) 130.23~0.82%., /SF+ T v 24 (V) 0.007~0.071%
EEDTHHDBEFEROKIEMN I, BHERTHA ), Bib~ > # > (MnO) #90.12~
0.24% &% <, 8 (Cu) #%0.004~0.007% L A% \VDA, ZhE¥fFiI %,

3—2, 253 - SKHEm

(1) #iA%4EE TDR— 5, 14, 18B

@® WIREE [ TDR—-5 [ EREKBREYEL, [ *EHSC-FRARHEOBA TH %,
EEGARE s fEL. RIGE% 2% T, TDR—14  REX KB E L, BBEEOFNE
BhRTHhHsb, BHIFKREH L 2AF L, BRI TFHECIMIEEE T, TDR—18B | XMid
KBETRBIFHELR T APARBEORI TH L, BERERE T/ INRLET 508 E
BETHoT

@ SEMEMA | Photo. 4 DO~G), Photo. 8 D@~®, Photo. 9 DO, =L D HY
MBI, WEFNRLEKED T 74 ¥ T4 b (Fayalite  2Fe0 - Si02) #EHE L, iz
@ﬁxy4b(Wmmqu)%%&Tboﬁﬁﬂﬁ@©5ﬁ%§?bb®f560&3‘
ﬂm—5u7174F®H%ﬁ%%%ﬁL‘HMm4®®KiLt5%®77u@$#gEg
3 B ATHIE & iz,

®@ Yy h—AWHEEE . TDR—5D T A5 {4 VEEROBWENERZERTH S, BEEREE
E % Photo. 4 DOIIRT o WEMEII436HVT H o 720 CHEEREE D450~500Hv & Y ETEH T
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6 RFABABENE - £EI3 - 5 R HRKBERY O 2R 2T E
HHENTRYA T ERETE B,

@ ALEMH  TDR—5 L1412 7 g T & MRCTHMTREHIR N 2 2 5 72o TDR—18B TA{;
KEHE/, Table. 212R T ZMEET L 285 (Total Fe) T51.88%. # 7 REWS

(Si02 +Al203+CaO+MgO+K20+Naz0) #929.46% T o720 _FEALF % >~ (TiO2) #*
0.25%. /5T 4 (V) 0.006% i 7% <, 8 (Cu) 130.040% % &, X, Bfb< > ¥
¥ (MnO) 140.09% LEfETH - T, A FEFBEAATE L,

(2) #9 A%#E I TDR—6A, 6B, 11, 15, 16

@ AIRES  4EOH 5 AEEE, WY 5~10g O/ TH D, BREIIKERT
HEIEW, #2751, TDR-16H < EE,

@ SAMSEMIK  TDR—6A : Photo. 4 DK T+, TELYMUERER TS AL 25 ¥ Th
A8, REHICEBEE LS5, AREIRESED IV 2+ 4 b (Ilmenite : FeO - TiO2)
EERBNERD 7 7 4 ¥ 74 + (Fayalite | 2Fe0 - SiOz) AROLNL, POLMBRHIED
iR ERT CORTRARE I SDA VI F 4 PERTHS I,

Hm—m:%%@ﬁizﬁxﬁ7¢Kaﬁ§ﬁ%&ﬁm%%®77$74F {Magnetite :
Fe304) O FHIKIE % Photo. 4 DDISTRY . BIERDHT I ABEETHS ),

TDR~11 : Photo. 7 DOWRY o MMMRIEHRE S S XHR 7 712, JBEbE I Hb Bk T
PHBTIRECTEZC T 5, SMITSRBGEZEOTHRMS b,

TDR—15  Photo. 8 DDIZiR T, BEREN T ARPICERBELOE MM AHELET 5o Zh
L|ERFITEEIND,

TDR—16 : Photo.16(Z7R ¥, FBERMEN 7 AEEBIRAGLZR L, RERBE*EETHH
BB HECHAN T LK T, SARNEgETHA S,

® CMAWIZE : TDR—-6ADFERKRE TH A, Photo.120SE (2 FEFE) IR LA N3
7+ 4 b (lUmenite : FeO - TiO2) D KBER L, KEEEMIFEO 774 TY 54 b

(Fayalite : 2FeQ - Si02), THICHMOBREN 5 AHA 7 7 & AEHEE L7z, Table. 3
CEHEERS IR TH o MR L BEIEIC LD & ROBICR Do BE (S). T3
=9k (A, # (Fe). ¥4 ¥ (T), ¥4 74 Mg, ANV h (Ca). H WL

(K). #+9 %4 (Na), w5y (Mn) &b, A1 LVIFA bhoF5 > (TI) Ot
SEER L bRIMS N B, BRI CEAD L VEAL S TIO KB | OR AR5k ik
st d - R E bELOND,

Photo . 223 E B ER MR RZRHEL L - BFUXRETH S, QRESOEREICL - TH
ERXREHBHETHD, BIAESHTEDF 4> (Ti) 245, SHRESGOAINVIF A+
KEZ-> CHEERASEP L, Thitsk (Fe) #*HLCBHEND, FeO - TiO2D A IV 3 F4
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FYRETE B, RIOBBEY I AEITIR, 2T 7RGOER S), 7HI=T 4 (A,
ANTIL (Ca), =742 T7h Mg, 7YY 4 (K) GIlHEBESEERLTVS,
(3) $B%EEuAEE C TDR—7A, 7B, 12, 13, 20

@ REREE TDR—7A | REHKIIKEBEREFET A, ThIREHLE2EET 5, [
¥ ERHTHNE LD, BICKRFEFASNLFEED/MEFTH A,

TDR—7B: KE®* ETH/IEREBEOREMTH S, ZmdbREHLIIELh L, KT
FO—EIZEE, L HHRBBEERL TS, BRHRBETETEH,

TDR—12 ! REAHCTKEGZEL, HEHL LoWMRETH L, KREZAH L, REEHL
EHET B |

TDR—13: JKE@*EL, EEANBIEAFERETHNE (9 ¢) BRETH D, —EI3IT
REMEbo, EHMIFBETARKELAL, BHRITALEET 5,

TDR—20 : RERIKBERIC—EHBAHEZEL, FREKLIXELNATEBEREORENTSH
Do EHRAREESRY*ZRL., RAMERIUKELEHET %, '

@ SAMSBEMR . 2N ZN % Photo. 5 DD~ G, Photo.120®. Photo. 8 ®D~®.
Photo.20D®~DIZiR T, FELPMM . ARIKBEZNOT A 54 + (Wastite : FeQ) &
WIREBEPERD 7 7 1Y 74+ (Fayalite : 2Fe0 - SiO2) TH b, YA & 4 MIKE(HE
L. BEficsEfprrRooni, 2B, TDR—TBO—FTIE T A5 4 PRLOED % K
AN—34+ 4 b (Hercynite . FeO » Al203) ME T BT HED Mw::) (Photo. 5 P®F
B WIFNLBHBERFOSWETH L, FFEMOITE LBEOSL, SmMBADBRETIIREL
7 ThH D, % BPhoto. 8 D@IZIZ TR F 4 MRAICESIRM/AMTH E LTOAN— F 4
FAERD LR B,

® Eyh— AWEEE . TDR—TAD TR ¥ 4 P DEREE % Photo. 5 D@2, TDR—13
% Photo. 8 D@12, TDR—20% Photo.100@®DIIRT, TEEE(HIZ387~473HVD & T/NT Y
¥ b0, YAY A OXBEEMEIZAS0~500HvTH - T, — I RIZHNBEDHTV S
A, FIEFTRASA MCEETE LS,

® CMAFR%E : TDR—7B&13% A& L7z, TDR—7BIZ T A% 4 + (Wiastite : FeO) ffHl
2R ~N—F 4 b (Hercynite : FeQ « Al) 2SR LIS T, CHICEEREETT XY
25 78 Mb B BEEWMERI L ZRETEERE (Count) EICH~D L ROML T
Hbo gk (Fe). FEE (S, 7hI=va (A), # VI D4 (Ca), AU T L (K), =54
Yoa Mg E%B, TNEHWEDT S Y (T) bbs, HPRRICRE > LRETERT
otz NV FA LOFER, BEEXEOBRITE LBREEEIBETE L, B, ZOB
DERIME L BEMIWET 5~ (T) OEEPORGERLRES NI,
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6 RFHHABNEK - +H03 - 5 KYHRSEERYORREFNHEE

BEEMAHAERICS &5 CEAHT4Photo. 13OFEXRIETH B, V25 { MEFDOS
ﬁﬁﬁuééﬁﬁﬁ%¢Téi$d‘ﬁ(h)ET»E:@A(M)?&ofm—&ffb
(Hercynite © FeO - Al20s) #FIES N5,

TDR—-13i3 7 A & A4 b & ZORWB/MTHEIO AN F 4 b, KEBREZO7 7/ ¥ 5
A BBOWBEY T AEXF TOPHERTH B, Table. 5 (CHEEMTITAEE 2.
Photo 14IZHF M X MIZ 2R ¥ MIBILES BAIB L ATDR—TBIZETZ LD TH o 1o X
BUHXRBCBOTH T A5 4 MIABUNELEIT I8 (Fe) L7 3I=v 4 (AD) H
BIELDEP L, A=V A PERETE .,

® AbFHEKR  SRESEENEDE . SRABF RO TDR—12L20TH 5 726
TDR = 1213 &SRR E b H B PE T2 8k5 (Total Fe) 1249.29% & R REO TH 7 REWS
(Si02 +Al203 +Ca0+MgO+K20+Naz0) 3£ TH4.06%%EF L, ZOFOEEMK
5 (Ca0+Mg0) v% < T3.73% D EINDH, MFHMBELES LS TZHILTF ¥~ (TiO2)
0.21%. Bfb=> %> (MnO) 0.»22%1%%:0

AT L TTDR—201E, SBERBUA b BB IS C. &85 (Total Fe) 1364.5% %<, &
7 AR5 1212.49% AR L . EHEMHS (CaO+Mg0) $1.33% & E ) & kb, HIFEME
WMIEEOZBILF 5 > (Ti02) K0.13%. ML= > #> (MnO) 0.16% & A% \>o 1 (Cu)
iIRTDR—12T0.013%. TDR—20T0.009%#3& ¥ hT, “EfLF 4 ~ (Ti0:z) OB AL T
BRI, A L B FEM RS R O et % b o,

(4) POSHWHER : TDR—17

@ ARERZE . IXEEBLOPOTERREEHRTERL, BV 7 2{LLTw3,

@ DSBS Photo. 9 OOIIRF o LWMBIIHREH 5 2ER 7 7 BN RO
<7 3% 4 b (Magnetite : FesO4) % @H$ 5, BEATOEHEES RS,

(5) SSLREY (A% TDR— 8. 10B

@ PlREISE : TDR— 8 REBE{ L FBEOBHE EL N REROINIBHCTH 2, £
Rttt 2 (T 5o WM. '

TDR—I0BiX FEBHEL* B LAV v Ko BOKE 2 b 2/hFTH 5, IIESH»THED
—HLbEZOLNE, BEELAL. £BHOBRENTFH TE L,

©@ ARSI | Photo. 6 DD~ & Photo. 7 D@~@I7RT, TDR— 8 itk L <& BES
Qo o, RABACHRAROESHEEDLL TV, BaEF/S— 54 + (Pearlite ©
Tx7A AV S A MHRECEL DG THR SR LBREAK) . At 51
P (Cementite : FesCTRbL ENBLEKLEREDOLEW. B THH VL), BOKKE £ A
YEAPEF—ZXFF 41+ (Austenite) DIEZDOLFT7F 4 b (Ledebulite) TH b, HE5E
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(White cast iron) E3IBEAHEE bvv, BEFREEEET S I L b I0RFITN S,
B, XEHAROAFHRORFEEHREIL.2UHETH S,
TDR—I0BREBHIHRAEL, €7 70V (K2 ) YEMIT7 V31— Vi) BE . Etching T
HEbN BB TH %, ZNLHELZTDR— 8 & [ UHEMB O HHEKMETH > 720

2 AOBSEEE. B THHVOTHET AT, FEFICANRTMERK (T1) LTH
BEHEELZTNELORVWTHS ), kiR, X [ZoO»TE] CRIMRAIEL LD IZHD
THEFELTCHE LGS, TRV OEEPLEL 2%,

® Yoy —XWHEEE . TDR—10BOBEHHF O£ X ¥ ¥ 4 M EROEEERE E % Photo.
7T DDITRT o WEEIZ4SHVTH o7z, MBICRE S THS I,

(6) &M FREY (BFHTH) : TDR—19

O WRBE 122 ATHHMTHE, REFXCKBEHFLIRL, ERHKOFELED
TREIFDOON, ZHOELEHICEDLR TS, MR,

@ <7 o EMSEAZAHSELI0ME KL 22w 7 o#l# % Photo. 1517 T, &
WS- F 4 MREEE L, 8B RIS (Over heated Structure) % H T 5 BHKATH
(C10.77%LL) THoTREEFERN TV FHPRBHL R,

® FAMHSFEALE | Photo. 110D~BIZR T, QRHFTOFERNEY TH %, MIATOHM
ThoT, TLEBI SN TR, MEYRIAER LR BAEMERD Oh kv, BREY
ZAERCHRKBEDOF 5 » ZAEDHIHET o ARECMADETHNS, OIIBHHE
T— BRI % T BT A S RN T O — 7 4 MK R R L - ERRRTH B, 5
o< 7 OB TAHALRICERAOREZESERINTVFOL BV LD TH 572, QX727
AT A T4 b HRRBRELZL, £2 Y74 XEPALGEE LS THZHEROHRAE
PR L.

® ¥ v h— ABTEERE | Photo. 110@BEMBOEIX 7 = 7 1 MROBEEER, @R£
M/3—5 4 MTHEOBEERERY R, WEMHE C146Hy, HET23HVvTH 5 720 Hik
CRESMETH D, BWEELSHT, BENBTHTHY I ADREETH-> T, 0.8%5H
HBCOBMEATHBE 2\,

® CMAFRZ : Table. 6 {ZPhoto . 16MSE (2 XEF§) iR L-#gke . &HEEBME
MOBRERTITERERT. MIMTELBE (Count) JHICHEND L ROBIZE D,
“(Fe), BEE (i), ## ¥ . (Ti), 7VvI=va (A), ATy 4 (Ca), 74T 7 A
Mg), #UY A (K). FrUY s (Na), v¥F>¥ Mn) &%, BEHBAETEDF ¥~
(Ti) DRVKED SHBERIBERICEE SN,

Photo. 164 B B E AT & WEAL L IHEXBIE T H B0 FSBAED T ORIBEATK
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_ A6 RFBSABNEK - 4003 - 5 R+ WKBERY O S ELHHEE
gE, Fr (T) CHCHBMANET L, ThAhbofk (F) ORBISMETS S,
Photo. 16 D T HICEE G R %R, 76.85%Ti02 —6.17%Al203 —3.0%Mg0—22% FeO
b, MEDMRBEEF ¥ VEBEHOVF L (Rutile) FEwiLd, X, BEBFIIEL
Gk, EFE Si). 7VIZv A (A), ANTY I L (Ca), v ¥R v A Mg), H U7 A

(K) 675 ARESCHBEEAYEPT 5, ERTHEIRE6 LESEITRALELIAT,
43.5%Si02 —34.3% A1203—9.9% TiO2 —8.6%Ca0—2.0%MgO—1.38%MnO—1.2%FeQ &
%%bo HEEATH - CHIMILF ¥~ (TiO2) 29.9%bEBL T, Hahd#Hhdzl
BERHE LB,

® ACH¥MAL : Table. 2 2R3, HMEEBEOBAFRENS L TA S VERFTES, K
F (C) 8RR, 5L T1.24%»-> TBENBMTH - 720 FREWIRL L THEFE (S)
0.05%. < ¥ # » (Mn) 0.02%. ¥ (P) 0.016%. H#& (S) 0.007%. % (Cu)} it
0.002% Tdh > 72 FEBRNEHOLFNOFESLSCHIHRIIFEERZ, F4 >~ (T i
0.002%., 78+ %4 (V) 0.008% krﬂfﬁi‘f‘if&fﬁf‘?)of:ﬁo . BEFEREITE I SRR
B, =y ok (ND) 0.002%. T4 (Cr) 0.005%. €177 (Mo) 0.010%. BtE .

(As) 0.001%. £% (Sn) 0.001% TH %,

(7)  BMREY (EEFFWFELL)  TDR— 9

@ PIEREE | KRG, ERARKECCRAIE) 2TV UEIRTZ oS 2KRB
BORFEE LD, X, BROCIEREOREEHE S5,

@ SEGKSEAL | Photo. 6 D@~@ITR o I ERENEIE CE L THRASKEM T
EMALEERCREL B OBEHR 205+ 5, B2l KEVWDHOTEOH, HVbH O
BAHIRTH L, ZOREHFTOICRT, BEHN IBEFELTEBT»HEHELED T
bHoho BHERMRAHFLHFETL T TEBHKIEREAL T, ¥4 4 b (Goethite . @ —FeO -
OH) &% o 7:#5{bEkiTB2L8EE (Over heated Structure) DEIWHFEDH SN, Q@R TH
BEOHRKII 7274 PO » Fer A7 5 7 Y HBTH B, RFE (C) EIF0.3%HHET
b5y, A, Fmid v R ¥4 b (Wastite - FeO) ¥ BHTABMEETBRES ¢, HEHFO
HE L TREREMLEES €2, DO SR,

(8) SMAEY (BEREMFLL) © TDR—10A

@ AHIREHE  KEBEETHEBRORCILIERROFH I EbN S, KEkticaih
B

@ HBHEME  Photo. 7 DR, EBKRHBILT 247, KKARO 7= T4 b

(Ferrite © @ k3 72 R0 ¥ M% LS ORICIHEHT 3) B10E VBRI ES LB O I
Tx274 bR THD, BLEERTEPCRRENEIFLER L 2VIBEHOREY TH 5,
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(9) SRREY (REELHHEK)  TDR-7C

@ WIREE . EH L3 g D/, REEKR - BHEEREL, BHEEHIRT,

@ FEMMEEMRL . Photo. 5 DDIIR T, £REFIIBRGY T, BIlHLOoETHIEL < KL
DRI D BN B o lce HREREESHROWRE L TELWRITH B,

(10) USRS & 8555 - TDR—18A

O HEEHE  BPRIKBELrETHHRROBRO2 L ) Tho TV A WIHKSE. CMA
AEOMER, STERE S SR LIERT LI L, RIRGHIZ, RBRIERCIF— vk
OEOAEL L, FUEHRETH o7, BRAGHFEAOKTICELN, BRNOCAELET
SNBSS E & T BhTo T, .

®@ <7 Ml : Photo. 170MTHEAARB KO 7 Ul /R, ZMERH<CBVH
FROB AL 728k ) . ZOTSM BT H Do BRSNS & SRBG: & IFFR L 7247,
IHAEY DL . X BEFAITHETH 5,

® FEMGEAR : Photo. 9 RO~GIRT o @D EEMKETFHATE O LT UHHLKTH D,
BCTHOBRGENOEL Y BEESBATEY TH %, EEBNEYOLAEOIIR T, KWk
BEOMKER EERET I AHAT 7Ol E oo SMEMHBIZCMANHTHE<%,

® Yy h— AWEEE  Photo. I@QICHBHRREEOPHEMNEDOEREE LR T, WEE
BI2THVT d o 720 FSMIBLBEOOB D TE 2 50, 4 5 VER (Etching) ¥ ML A%
I, EPICRAEHFITCWAE, # (Cu) EFEXLLBLA, L2L, HTHNITHE
{EIXSOHVRIE TH » T, KOKRICEL o TBhIEEEIHELEELLINETHD, CMALZ
X DHMI394%Cu—3.6%SnE HBHL 7=,

® CMAFRZE : Photo.180400f5 DSE (2 REFE) KT HEEEHOBEEHINER
#Table. 7IZR T, MHEETHRDHME (Count) DFVILEH (Cu) THB, ThiZHME
D% (Fe), 8% (Sn), HFE (As) SABMEE R, AREERIER Cut+tShEs) Thb,
EREDHE ZPhoto. 18 FR IR THEIZI4.1%Cu—3.6%Sn—1.5%Fe—0.7%AsTdh o 7=,

RECFREH T NG EROIERANEYOBEEESHHER £ Table. 8IZR T, HITE
i3 Photo. 18D 150045 DSE (2 RBEF1E) WWRLABEBEFIAERX T 7L ZOHIAE L2
REBERKERTH L. RBTELBE (Count) JRIENS L ROBIZR B, 8 (Fe).
BE GS). F72 (T), 7Vv3I=v s (A, ANvyoLn (Ca), #YT L (K), v72Y
A Mg), v H Y (M), 8 (Cu) &4%, EEMHOBRERZ, 574~ (T) OBREH»
LEWHRTHLH, REEESTHERL D L CHEALL B XRE L EEFIHER % Photo. 18
2R T e EERAEYORIFBEBCIREERIE, 3IFFF Y (T) KOLHBEAIEFT S,
7 & YEALWE L F v (Rutile : TiO2) R &% 5%, Photo.18DSE (2XKEFR) Ficl L FS
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&6 BFBFAENK - £Hl3 - 5 Xt RERTRNO LR HE
B LRRATEREBEARER OEESEE, 66.6%Ti0O2—7.6%Fe0—7.4%V203—
3.0%Mn0—2.7%A1203—2.5%Mg0OTH 5B, X, BEEHL I REA T 75513, 50.4%Si02
—19.6%A1:03—12.4%Ti02—5.0%Ca0—4.2%Fe0—3.4%Mn0O—0.9%MgO & %2 1), BEFEE
FAEWE %D, LHL, THICHI2ABTIONERF SN TF 5 » (T) #% <, BERE
ROBLEHTETE B,

® MR Table. 21TR ¥ HME BT —HSEBVAATHLEDOTED T FBLYE
BE1T% 572, &85 (Total Fe) 1342.12% 23 L T£EE (Metallic Fe) 0.23%. BE{LE
18k (FeO) 6.07%. $SELERNIKEF 2D CEALE 28k (Fe203) EMETH3.18%TH 72,
B L CHERYENIS . HIAEBS (Si0z+Al203+Ca0+MgO+K20+Na2z0)
H23.3% T o720 FHEBATVHOTH (Cu) H3:7% LBV,

—H., BEHICMARETTHEYICF 5~ (Ti) *ECHHERTH-72MIc, ZB{ELF ¥
v (Ti02) #%0.19%., »3F T o 4 (V) 0.007% 2 EHE &R Twiz, 72, FHMmZ AL
 (P205) HLOBHEBO L EBBET B, %5, HEHEHLAET L T TRILY O

R S S HAND & & A MEZ A o 2285, BE (C) BI0.45% Z T W2, Thixsh
LSk THBYREAAYH > T, FHERIL IV LEDOELFETH S I,

(11)  #ERELELS - TDR—18C

@ PIREIE | SanfiOBRGKB THER 2900mTH 5, KBRS bk e Hitic
Bbhh T, '

@ <7 O Photo. 1915550 KEFEBNEY OL L WEGLBTH L, FEBNME
P L BHR LEEEEBEE TR VAL S—-F 4 FEFREOEHESIC L ZRINEHIFEDO LR
Bo RERORLD 2HOBOBEMTH 2 5 7o

@ SEMEBEME © Photo. 100 D~DizR Y. QRFELBAEYTH S, YLFEIXE R L
(Ulvospinel : ZFeO: TiOz) REBEGHT 7 RAERX I FRVBO LNz, AEWEITMIT
EFTTVBOTHEITYS, HIBIRCMAOETENSE, @7z 74 MESR &/ —F 4
P OFTHERILE RT . BEEO /=7 4 MO, —EOWELMTE A TEDS 5, 15—
T4 MTBELOREFFHBEZHETH L0 1%UTOHELITH CHEATH L, BITMIED
ER)FESGHFICEES R Ty 5,

@ ¥ oh—AWEMBEE © Photo. 100Q @iz /i—F 4 MIEOZ B OBEERZRT.
THEEE128~133Hv T H oo /15— 5 4 MTHBRICEA o 2ETH 5720

® CMAHZE FEBNMEVOBEZHESITFER % Table. 9 I0R T, MMTE % ME
(Count) NEIZH 2 L RO LD, 8 (Fe), BHE S). 7r3=va (A), #5 >~
(Ti). :b)w/ﬁ# (Ca). =72 (Mg, AV T4 (K), "FTvh (V), wr¥y
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(Mn) &%%, SFEMEF &> (T) ENFITL (V) OBBEBETEIFRE SR,
Photo 2013 FFHE X BB L ERFTMETH %, SE (2REFR) D3I L FEFT L %ES
BEAERHRIEE (Fe) LF5 Y (T) KHMCAREANETLTE (Fe) —F 5 > (Ti)
CEWREH D, ChEEEDHETHS L, 48.5%Fe0~20.5%V203—12.6% (TiOz2) —
6.9%A1203—5.5%Si02 —3.5%MgO—3.0MnO & %2 %, B XEETHHHEEI - OAEY
BNF VI LREDENSDTH -7z, RFBENEWIE—IE, &% Fo) —F % > (Ti) 2
EXRELINKRAERLREBTENS D,

BRETI ARD 4 LEFTEMHLLERTONEY I, 38.4%Si02—19.6%A1:03 —8.3%
Ca0—2.8%MgODEERKIER T, T MIZ19.8%Fe0—5.5%TiO2 21 - THEEER # BE I 2
FAEBERDLTV S, |

4. £EO

EFEBO T RS B ABNE & 413 - 5 KO@HA o i+ L 7 WY (Ghi.
SSURMY, SRR EHELEE S, BARTEAT BRI TH 20 BEIHE AL
SFH OMBERNG, BEHR L SREROMHAEAES b EATELT & T, HEEA OB poeh
TN S RS T AL D E LTEH NS,

ABAEROBOWDL . WEEHA» &> OEIADEL 165, 15, HEBRINTH.
foic, FRECBET3BEK. SHEEFOLLROBELERL . K. ThoEHeT
REWL I LOETRIFHETH S, '

P 3
1) BAITEHMHT [RESHREES X U] 1968,
e I 2 FERE S | SCRRREREAE X 1
Fayalite (2FeQ-Si02) %2 | 560,588  600~700Hv
% & %2 | 513,506|  530~600Hv
< NF ¥ A b % 2 641|  633~653Hv
Wastite (FeO) %3 481,471 450~500Hy |
Magnetite (Fe3Os) %4 | 616,623 500~600Hv |
A % & %5 | 563,506  458~613Hv
HEAEATH (C 10.4%) X6 175 160~213Hv

®1 BHITERMM ISR ARSHE S X UMl 19681,
X2 BUREENHRFILEFELEY 7CK~8CH
X3 RERNGWAFREFLTSEE 4 CkE
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i 6 EHFABALENEK - £8IU3 - 5 KRR ERY O EBFHFHEE
¥4 HBRERMIALELEYE T SHEAME  Ulvospinel FLREFR
5 KRBUFRABMBEZL LGRS THEHEE SRR
®6 HERKEHHBILPBRSSZSE S CHE

2) TRV A FPRRBTICHBT AHIRA— L 4 T RBEETHICRS RSB TH S, BRI 2HOREL TR
A, RIS E T A YIS A P EBBLAELD LS o7, TS TEIESHTEL,

Hifs [RAREHETSEHERNOLBFORE] [ZAREN] (47651 A WRERCUEH EERYE  $1340)
EREAEERS 1991, o o

A TEHF T ARRN & £ RSN Lo RGHTRYOLRENAE] A REN] E5REETLHEE
HEHEE # %) BRELHEEBREL Y- 1994 BITTE. !

3) $R TREBAEEY - REIIERFA - REESRFN L HEOSREOWE] [HLEEE LR RIERARE) 82

(WF BB HARERICH ) RIEFAZ6) MLBLEASHEE LY ¥y 8% BLUERETEES 1993,
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