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(FeD) & LTTu Y3 R EsNTWAOTRELELLMFTHL. WcSE (2HBTR
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D5 DBHOMF . EREN 7 AMHATH 5. YROBHETE Y 5 BRI (Si+Al+Cat
K) il s, 5.29%510. —22.7%A1.0, —11.8%Ca0- 68%K.0& % 3, Si0.®
BFHPES OBEHPY THEHN 5 AHTHE, GUL 6 OBFFRBKOKRT NIRRT »
A7 4 b EMESNBH, 67.9%Fe0—4.1%Si0, LlBOBTS L IFEV, Kich 3 7 A
HEDO/LANL. SEDS & 6 OTotaldtT2% & 75% & R TH B, BAOKHNEE LT
B

® AR Table. 2 274, BAL L DORARAZTUERIRTH » f2o BES
(Total Fc) (347.99% 123 L TMEk (Mettallic Fe) #50.20%. Be(b% 18 (FoO) 45.11%.
RIEH L8 (Fe.0,) 1B.20%DHETH » ko #5 REMS (Si0:+ALO, +Ca0+MgO+K, O
+Na:0) 326.63%C, & @35S (CaO+Mg0) 22.62% 288, BRBESRSO
HEEF 2 2 (Ti0:) @318%, 4+ ¥ o n (V) 120.16% % & & & bicBib< ¥ # ¥ (MnO)
0.26% %2 H LT DBROTHMESH L TH D, MbEGTicAlsn s,

(2) NAK-16: Agpfidisie Chisligiae

O AREE : Ak EHMEOFELEE b a#kET, KMBROWITH 5 5, BEE,
PHsABAMEERT 5. RiBSFAOMBRER . FTFliE & EAcuRVERT, B
B HA B A0 - TV B, 2RI MHER, SIROOBIE L ATIL SBbh, M
AT B,

@ =7 ol PhotoAd0@icRd, WoPhE FoHEESFER I FxeLb0TH
Bo BB~ 1 mOSMERITE » FEZRT IRV LTH I, BhORKRITE
Bxebb, Lfs—5 4 Fodkiri (C :0.77%) »oMERER (C 2 0.005%) £ToEf:
boe MADRED bRERIZHTTE S,

® BAMEBIERE : Photo.23. 24ic Lib T, Photo 230 DREMOIEMN TN TS 5, KEKD
DR EHLSE (FeS) THE, #MIECMADKTIN 5, Photo.230@ 2L M0 B WEKIE
MEREMT, G BB L TREMB A~ I 1+ (Pearlite) THIKFIRELS, =51 bik7 =
FA LAY S A P HRIICELED S - THRS W BRUBICE 2, Co—51 D52
A, BEESARORMMICE - THL, HE40 LIRETHIA%TEES0TT%S TLH *—
1 P CCOMROBELITME VS, CON—FA PHELHDE, WE, JEOWE ML,
W T, SR SRR T 5,

Photo.230@ i, HWSH 7 = 54 + (Ferrite), thRoM f REHKMA— 54 b TH B,
BLL@d, Bizoi—34 b, QLB EOAIVER 7 2 54 FRRERT, ¥, OEHRD
Zx3AbE, MR 7 = 34 FAGES D@, W0CH EoERIc M S hT@MUR (Over
heated structure) T, ¥4 o b ¥ ¥ 25 » 7 B (Widmannstatten structure) 2 LT
VWA, Thid7 =54 b WK+ — 27+ 4 P OEATAORERI (111) fEL kb T35,
@®O@ i, PLER~T &Moo ) 21— 3 v E&DT, Photo.24002@ blHHTH 5,

@ Ewuh— ABFEEE | Photo. 20 0@~@RIKRATT RO M5 5 (kT O MENE O FIRE
At o Bl L BRI AGUCRI BB AT { . WA DR~ 5 1 FTH O JUT R T246Hv ¢
WiEh3, f, RICKCORIBOHvTHM S @M IRET 2TH -1, LL, @O
@O153~192Hvid, 7 =54 P EMOSWEFCH L THEEMAET ¥, 7254 FcBOKS
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i
b

HHT, FROBEEMEIRLTOHVEREE - 0

® CMA®S: PhotoS6mS L (2RETR) 10s S0 b WIS WA O FEBELESD
F#ER4Vig. 6 5% A—RankTRINShitHiEd, 8 (Fe) LRE (S) MEHRT, Thic
# (P) EE% (O) #Md 5, AEYRERHIE (FeS) T, Thicl (P) 2t 2, Photo.
SODEEIEX B8 & R RAITIEE A 5 &L 90.0%Fe0—34.9% SHIRTAHLE)EH (Fe) LB
(&) wihhd 3, £, 8 (P) @, Filkgkodlickihsht, oaiz, Fe—FeiC—Fe.PD —
TFIBDAF 4+ (Steadite) DFAHFLTZ, COBONEHRPHERETH-THF
27 (Ti) OEFAREVEDHEE,

® (LB @ Table. 2 12459, HH0EVMTORLMERTH 5, 2S5 (Tolal Fe)
1359.38% 1o LT, 2E#k (Mettallic Fo) 21.03%. B{L%H 18 (Fe) 16.36%. BLkEHT
BRILE 2§k (Fo.0:) $E{ TH%OHELLE, #5 AHES (5i0: +ALO.+Ca0 +MgO
+K;0+Na,0) KR T18.60%, <095 icEittiks (CaO+MgO) 066%FE b TS
3o SHRESFRLOTRGES DL T, JBIEF 2 v (Ti0a) 0.27%. ~F 29 4 (V)
0.01%, #{k=># > (MnO) 0.05%15ETHA. £k, M7 04 (Cr:0:) $0.01% & Kl
15 BH, With (S) ©&130.38% & oK (i) TH~B& IHRVBE LN -TV3,

(31 NAK-17 : Skbilisitie sl

© W POsETFOREEHEE L -OUBIRENTS 5, BN M2k & RIS
DR HiiA. BiEfiTo—$H8hTsy, 3HofiER-> 60018k /5. B &k
M OHER LB bR b, REERBROERBROMT, ChicRiBoBbLEslEd
%, SlETTE ORI E - A VPROMTITI AR, RESEIER M & 0 HEM AR L 2o

@ =7 o#ill: Photod5D@izmRd, Wi, M€ 4 » 74+ Z2HF[IL &ERHE
(C:0MT%EE) TthEHohTua, £EL, AMbLEATHT. AEWVLDI20.1~03m, K
HHORL~25mOE » b BEHRLT E, BERO~I v FUFLBEHSALL,

@ ARSI Photo.2500~@icaid, ORMORLZ > /' ThE 5, BREHN 5 AT
5 S IHTH LRI RIS RO v F v (Rutile : TiO:) Agils fufe, fgksgkm i T L
HREEEB TV, £12, @~@REBDOEEHAEYTS 5. BRMICH THRBIGREN 5
2B RSy F 2 AALSYEENE 5, FMECMADHTE< S, 2k, 2RKREOEOTHS
NI =54 P REHIC7 =54 P HREL, TOMK7 254 OBttt
(Cementite : Fe,C) #HN TV 5, AMKA~EITT M0 RA4AMT, BRBOREE THRES
NAMETLH L, WFALLEELAE AT YHCMATTINEFE s fir,)

@ © oy h— AWGEWE : Photo 250 M~@icmid. MEMER, 2 — 54 MBLOF L
2 v i A MFHERE S DY TH » foo WEERE222Hy~246HvOBiA St MBICRA- 2
HEEZOND,

® CMAFH: b EBAFRL, HERS 702 HFOMEET-7. ¢, Photo5STD
SE (2XBTE) 1R LB ORIRMEMORETH TR EFig. Ticmd. A—RankTH
s hoT, # (Fe) &4 AFWS (Si+Al+Mg+K), % (0) €53, B-RankT#
v (T, ANy 9L (Ca) HMbE, CORBEEMTETE BRI LATHFOMEX Bk &
ERSHTES RS Photo5TTHS. SE (2KRETR) KITOFSESU LRI EHOH 3 Athic

—109-




Wit Lo R ORI, #9 > (T, BER S, 7l =94 (A icACEEsEd L,
T4.196Ti0: —9.9%85i0; - 5.7% AL O MIRDE RGBS 142, 74 (Rutile - TIO:) D8
BT S hE, VFAEFeO-TIO: LCRBRTSSE. GRARNTSE% 0K T/ kS
i3, WEFNTEaERETs i gERE S¢S,

BLLSE (2HETHR) D1BOFSOoVLERNE, 75 AERCHMTHMEE LS, ©
B, 63.7%Si0: ~ 16.2%A1: 05 —5.3%Ca0 - 35%IOMRTH - o BB, TOH 3R
H2s b F 4 v ROBEHD - TOLUTIO OERIMMH O ATV 2, PENEORNE &
Kt 27 -9 TH 5,

RICRHER S 7O TH D, PhotoS8DS E (2 IEF8) 10 3 RABEIRES L B0
EREN 5 ATAS FrEMRE L, 9DESEHLHRE, 74 (1), F% (N), <+ v
oo (V) ORSFFERLARNSEN L, T29%Ti—16.8%N—5.2%V O B K & 0% OBt
Ltb, EeF vy (TiN) OREE K-k, £k, BHI69.19%Si0, — 14.8%A1:0, —4.7%Ca0
AT%K 0D REHEMILA TS W5, Chic b55%TIOOEEND b, Wik > OiR1M
EHEMCHES 77— 2 Lok, 1L9%MnOORM bEERR & LTHEShal8iTh - 0

® (EFHESHT - Table. 2 iR, BROMTEOTEINE {, RUESRDEVENE &
2o &5 (Total Fe) 60.08%% LT, @MPk (Metallic Fe) 17.81%, B{L# 1 ik (FeO) 11.95
FSERAEIE 2 8% (Fe.0:) H% {ATI6%OMATEH B, 5 AEHES (SiO: +ALO, +Cal + MgOQ
+K:O0+Na.0) &% ¢ T844% T, S0 5 BIciMdtaks (CaO+MgO) B0ATH i E 5.
&, PERTRAOTHILEF & > (Ti0:) ROSI%. 44 ¥ 4 (V) 0.01%EITF £ TIEML.
S{b= v ¥ (MnO) $0.09% L D50, MORA TR, RBEMOMRTSH S,

i 3

Rl B, 10kl 3 NEBERDSILL L 7o BRI Y A5 1 b ET 7 4754 F BB
L. BBEHETEOF ¥ » (TD) S TA 54 PRCEBL T, EFEMRO8EF ¥ » (TiO.)
133.18%., ~F Yo A (V) 016%T, HSacAREnt, f, 24kgs | Ske D QYT
HRHENT, THRHAERAT S &, WEREKOTE FTH - Ty WSRAMY GRERF RS 5
i E TOES) KL S, BITHE TORYHPEM S Wi, WSRO R IELBAENE,
Wi{Lek (FeS) ®F o (Rutile : T10.) ThH- Ty HFH OB MR HE YT 2 6
DTH- I, BREKA 5 7OFLF ¥~ (TIN) oSk THRRLOEH &M h
-

3 -6, BEEEIL M

(1) NAK-18: S#kbifsir (Rbldghi

@ IR © TR\ Lo Asbii TS, MW mL Hio | sm., K5
Wi & I FidEE TV s, RO #EsEd . FRRoBBTHTERY, Bl ELy
T, XEEORLTBEST 5, HERYKOTH -

@ w2 oI Photo 45O@icmi$e AMEod i, BEREMIKEHEORETHET
Do iMARICIIV
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@ SAREHIE : Photo.280D~@Icid, BROBMNC S 5 Ml d, ALRNRERO
FAFA b & EORARIOFe—TiLEY, FOoNEOBKERThRERZ r A3 141
HUENLEA 5 AT A 5 ST B C ORBHBRGE~ — 2 D ICEBITRERS ST T 5. (L
HHRE7 =54 bTHY, HENARCH RO -54 F OIS =L

@ ¥y h— AW  Photo.2600@MIC 7 = 74 SRKOBEMTOER S0, BEE
i} TBOHVTH =120 7274 P OEEME LTRBYSHTH o

® CMAME: Photo DS E (ZKBTH) Kaohal~ToFTo>viiihios
BEESIFEREFig. 9 00T A—RankTHRIHEhioeRd, & (Fe) iz, # 5 AHK
53 (Si+Al+Ca+Mg+K+Na), BEGEHIOF ¥ > (T, # (P), B3 (O) BETHE,
T OFEEIE B B L 2 i O X B L e R R A Photo 59T H B, £ 9.
SE (2KEBTH) K1oBFS0->uiATERERIZ. 8 (Fo) KB+ 5 v (T 108Y
Cam ARG L, 105%Fe0 - L2%TIOMMWMBENTY R 4 + (FeD) HlEENE, F
% » (Ti) OEENEHSNhE, £, SED20FSIEEBESTED, & (Fe) KoAn
mEAAARR L, MR (O) W KT B, RRAFHIAFeOTHM L Th 5D T149% & ML
BAHLtiat, SEOIORFREAEATNIREL TS (Fe) LE# (8D o fifisikdg
L+ 69.5%Fe0—32.0%Si04BT7 7 4 ¥ 74 b (2Fe0+Si0:) LHih3, 4 OFSHEE
A _MPART. & (Fe) 70 =04 (A COBRBAMEL, 53.4%FeO—525%Al:
O Ml EHD, ~—v+4 b (FoO+ALOY) MRAES N, £k, SEO5 DR, MR
BRI RBRMNTIIRESCEFR T, 5 gm ) T TOLH 297.9%Fe0 — 3.2%Ti0, Ik
Thote, TRIAPESLEALRN (2Fe0 - TIO.) ORPHBEESN S, 6 OBSE,
RS 5 RTTR 3 7T, B HKERHARE AT TH 5, HIbK42.9%Si0, —20.4%Al,
0:—8.3%Ca0 —16.8K.00 # 7 2 1219.9%FeObiafid h 3, BEISED T ORHT ., BRE
BRUMERTH L. ABERAE (Fe), F5 ¥ (TD. TA =24 (AD 8L, 688%Fe
O-16.8%TiC,—16 4% AL OMK L 5B, THES LI+ A+ (FeO+Ti0) E~—¥F 4 b
(FeO + AL;Os) ORMMIKTHS 5, BLLO X 31, Shoiiiiz, BRI E- MR
HikE LT ol B,

® {LFHIEAT : Table. 2 2 Te BT, BBODLUL VR (A) LHVWHEF (B) 02
rHTHEML e WIEOAR, 85 (Total Fo) i350.82% i34 LTy ©M#k (Metallic Fe)
147%, BRMEE 1 (FeO) 5541%., ML 28k (Fe.0,) 8.98%OMATH 2, # 5 AHERY
(Si0:+ Al Oy +Ca0+MgO+K.0+Na.0) 230.50% T, @5 b5iciEEMms} (CaO+Mg0O)
#3.28% %2 Q4. _MILF ¥ v (TiO:) 1.28%. +<F+ ¥ o4 (V) 0.06%, Bik= 4 (MnO)
0.12% 7 KREMA £ AT L. WBRGHE LTORIRERD T,

BB 02 VTP S i, 2Bk (Metallic Fe) #412.065 &£ % {, BB ORI
{EiF2gk (Fe.0s) HoH®30.39%44% Sh, ThITG LT, BT H 7 REMS O24.17% MDD 5.
IREEAOET (110, : 0.97%, V: 0.04%) %4 EEAHBIED b,

20 NAK 19 : BBk (RsRiGE)

@© WL RGO TEAOBR OuEEE Lol (14g) TH 3, FERER=
AT L. W3 AT, ScENOORELBEEbL, RUREH o ®, B
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kit Tz To 5,

@ =7 okl 60T BiF0.1~10mARASSRT S, WPk REVRICH
7Y 5, WEREMT. T BB sniptsd s,

@ RS : Photo 2TOD~@IRT, BMORERSEZOUPEE IO BB O MmN
AP RTRIBLEOEMIRBRO T2 7 4 + &, ZORRMICNE FEL ABRELAT hikR
D7 r4¥34 1+ THD, LbL, TOBRCIEKEQITS SN0 5 3 BAER ORERF A4
#HL, @OoHVENR7 = 54 FEICBAEAA T L AN (C © 0.TT%ET) MFEL, B
L@REHbLhrAVARICRVEVEOES 72 31 MEZ 62BN LS, £BHR, 0O
754 bBREELD S,

@ Evh— AW : Photo2TO®I27 2 54 b, @EHR7 = 5 1 b &b kTS
3 AR OWEMECERAR T, BEEEE ARS8 0Hv, BETIZBHCH -k, ENThMBE
i By - B E WA B,

® CMATEH :Photob0DSE (2RMWTH) oA LABBERER LMERY 5 2H2 3
Zipuiz il L A SR O R R O B HE VS BT AV ig. 10iR T s A—Rank TRINS hot#id
B (Fe) 23L»ELT, #7 AHESD (Si+Al+Ca+Mg+K), ¥ (P), 8% (0) n&TH
%o Efi, B—RankTF # v (T @i hi, PLEORRERRA L s b ot X #g
LA PhotoTH B, SE (2REFR) i1 0FZO2LAFLHHRER B (Fe)
LR (O) caBEadED L, 100%FeODERBHE ORI, UB, Y274 bHPITIL2
%TiO: DERHD - T, PHbkOBEFERBRTH - L EHBETE S,

Eh, SE (2RBTE C20FF0>VAREN 5 ABR 5 7 &, RRGEBERREER
2, 4.498Si0: —9.79%Al:0. —4.5%Ca0—51.19% FeOMIE AR 5 v fzo T I10zm= U 7 TOH]
ETH B MRS (Si0) KREMELTI > 1+ 51 FOHKIZED E-TVEY,

® ALFHIERSHT © Table. 2 IKR¥. SRMBAOHHITHY . BEERAP SR AL ELOTSH
%o 285 (Total Fe) 154.52% 100 LT, @@k (Metallic Fe) 14.13%. M(LE 18 (FeO)
16.06%. SALYEAE { THRILE 28 (Feu0:) 30.00KOFIGE N B, 5 RWRSY (510 + Al
0; +CaO+MgO+K.0+Na.Q) /D5 TRASH T, @I BIEHEES (CaO+Mg0) &
0.5296 £V Fho, REF ¥ v (TiO.) 0.28%2¢F ¥ 24 (V) 0.01%. #{k=># > (MnO)
0.06%6 78 L IRARES b7 < T, BRLHORATRE L » T B, WBIBEHEDBMEES & b4
3o

(8) NAK-20: Sy (RBBbe

O AIREEE : FEPAEREL LSBEETH 5, FBMBIRIAX2ImAkT, RECHELD
TRIEHEBEE 5, Fio, BB OMEITHIRIECABE £ SURIEMASMNES L B ES
b, ¥62g ©/MHFTH B,

@ =7 oMlf&: Photo 460@IRT. KiEiOM 1 /3 ML BEES ¥, 0.1~05mEOR
MEMAALRES S5, SRBE, HEAR7 = 51 b LBRILHORHP, Bl - 54 F 2R
CHERUR & 72 - A REIR b v — X 7 A+ 25E Bz, KA RS R & o,

@ ARG : Photo 280D~@kRd, ORBNBAOHMTS 3. NEHREMD Y 2
F4 &, EORNFIBIOFe—Tilt&M. hooRMZRIKERRERO? » 4 £ 54 b tF
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RilL. ShbORMBENEYT S5 2AHR 5 7 TH 5, @RGP ORLBRN 8T TR
(FeOQ) THbH, Ak (FeS) 8 (P.0:) SHEET, FMICMACHKTIENS,

wicKA (Btching) L& H0RBBOMMED~BIRT. @@ 7 ¥4 b LHM
+8—=3 4 + (Martensite and Pearlite) TH 5, — WA VHRELBHROERIZHA 5D H
T A b, ERENRRICEbA S ONEID - 5 4 TR E A — X5 4 b & BFRZR
SHIMTH S, COREIRK I A—AS 1 i, —RitA-AFF A FONASSTEL, HHIE
MELLBoN, CORMBAS LI VhNE, BB, HFHR V-2 51 i, RERE
dricB AR LA BACE L LT 0, ks -~ THERED N E VB TH - T, B IRE00
~B00CTORYEEN D, OHEHRT = 54 bETAF Vo A bdid—RF+ 4 FRREFICH
LicBddEmRd.

@ o — AWEEE : Pholo.80@~@IRT, @DEMAVHIKS L { ROERD <
W5 A b HBOERMTORRTS 5, WHME, T05Hv, TT9HvE @R THFA (C - 077
%) WYORESEHRTHS I, @lda — 25+ 1 + ORFUCIE L o8N £ 7 R OESHER
b= Z ¥4 + (Nodular Troostite) OBMBEMETH 3, HII3BHVTH =1, £, @AM
FHRD 7 = 74 + LBHEBEBOBEERT. <55 1R169Hy EHRT L L5, Lh bl L
T -t T T w4 FROMBEATEE L 2R, SRR Eh A BEREERYL S0
T, Colg., - EEACTEHEhT, 500~600CORMD & T Al o KPEA L - i LT
Ehd,

@ CMAMA: SholeEAhe iz s 7o 28%oRETHL, $TMEONENR
Photo 1M S E (2 W8 <& 2HMNRT 3 4 27 5 RO MEEYESHTRE R £ Fig. 111
Fds A—RankTORMITHIE, # (Fe). Wl (S) &, & (P) EE% (O) #b 3, &k,
F b} o4 (Na) QNSRS - 120

T OREOEA O XEBE L, ERMTENPhoto 6l TS S, SE (ZKRESR) K130
FROSVLRRMEEAN G, HERASEE (Fo) (8 (P) fhilL, 93.19%Fe0—10.1%P:0.4
RO & N, WROMEYNLES, $HP CEFe—Fe.C—-Fo,PO=ZRINRD R 7
¥4 b (Steadite) & LTHET A, AHOMEIFR T IIMEY L - T3, SE (2Kl
) olOFTR, KAOEBSTE (Fo) BE (0) RASESRAEIL, 106%Fe0D A
HBEONTYR Y1+ (FeO) Mliid iz, TS E0linF s, MBOmVEITHY, <
Z bk (Fe) LEE (O) RS LMET 5, FERANINR, 00.6%6FeOTRILEEZD
To Y2 I4 b+ OREMEHFT, HRWH (Hikth) ORESSS0rbINA, Tolal BI2%6E =
DTH-ie

WizKB R 7 ¥ T, Photo.620S E (2RWTH) RT B ~120F S %01 & 5 fiEIOMY
MOBEEEHE R EFig. 12Ic7 T, A—RankTHiH LtRid, # (Fe) %hiaic, #52
Tnsy (Si+Al+Ca+Mg+K+Na), Shic (P), B (8) LtcMthloT, BRE (0)
b B, £1. B—Rankid 72 ¥ (Ti) Th ok, T ORESIEHEHTH RO E T O RHE X R
BTAD L, 8OESOBRFBELEHEHERNREK (Fe). F4 » (T) K ARBERSEDL,
ERAHRESS L, 70.4%Fe0—24.5%Ti0, —8.2%ALOMIEME S hic, BSMR, 1
$+4 0 (FeOTiO)) En—vd4 b (FeO s ALO)) DRESHRTS A5, BkhiRORH

p b s




|

3
;
]
F
in
:

BLTEINT, PREHETAIET 7 YA LII%NV.0HB5NTVE, /2, SEQIDES
3, FROATHRER T, 8 (Fe) Lil% (S) wOEMALED L, 68.7%Fe0—-31.1%Si0,
OHFES S 7 » 4 ¥ 54+ (2Fe0-S5i0) HafES ik, SEDNOET I, CHIORIREEMT,
% (Fo) LR (O) COBMAMBRL, Y224+ (FeO) RRIZE T, 101%FeOi &4
A, SRR S, BB, YRS PIRIBINTIONAEET 3. ELSEON0FEE0 g
REF I ZHMRA T Vi, #7208 Gi+AIHK) cABEESHEP L, 13.2%50,—21.0%
ALO:—26.1%K: 02 ERMTEMB o Ndz, #3 2AHTH 5 HUIN%FeOBFEETSOTREN 7
1474 PBHEATEOTHS 5. RBICSEQLOF TR, ChLFUOR S VicHillERog
ROBREZUEF LI pmD x | 7 TERMTEEREL 22 & 25, 378%SiI0:—13.1%6A1L0—
12.6%Ca0—4.3%K:0 11%Na:O0EES &3z, 32,1%Fe0—1L.0%P:0. 2B 5ht, #5 2
s, 774¥ 34 b (2Fe0+Si0:) OFENEEER L. TORER 5 7H 5 bBHE
HUIEWEOTETHY S s il - foo

® fLFESHTHIEL - Table. 2 1274, SBEBFOSTTS D, BAE < IRLSH LD BRI
H5, 285 (Total Fo) #60.03%Ick LT, @Mk (Metallic Fe) 11.31%. ML 1 #% (Fe
0) 29.20%BLE 4 TRILIT 28k (Fo.0:) BB TN 2K%OMG LB E, #7 AHRD (S
0:+ AL G +Ca0+MgO+K:0+Na.0) {ERL1249% T, o035 biclildbkst (CaO+M
g0) HIITHHELHTH - ko £, BHSLESO TBILF ¥ ¥ (TIOW) R151%, <+ 29
& (V) 0.08% 0 CBFoMMBGITEADTHESH L, Eic, B> (Mn0) £0.16
BHPLNTVE,

(4) NAK--21: fE5aie

@ PIBEK 1 9ES G 5 5Re TR ORGP MU OFEIREO 2 KRS TS 5, Tl
PHEEROAEEHES LAEOMEORTH S, L FiidEE TS, Ml s mAMLTH 5,
FERCEMTRETAO. PPUROMHTE R4, EOEIORTC R L ESAETSES 5,
XfEWEEENOoRIEEDIcEbRTED, BT 2 rHicROBR 2SA TV 5,

@ =7 ofl#lh : PhotodTO@icRd, BimiPay, Sk, MEEAR, Rtk BuadHu
EHBLREN L THASATVLS,

@ WEREIHRL - Photo 290 0~@icid. ORI BN ORERTTH 2, A~w 51
FRAASCHI2BEL-POREL, PHE~72 A+ IRET, AEYRA Y4 + @IEMIATH-
feo BHTIFROBRFBRMORTENTE S, QRACONRT RS A L7 r 1 ¥ 74 P EGRH LB
WG TIREES) BIEH OKRIGIFTH S 5. @RIEEARTHE GUIETH 5, £ L, BRIL
TS Lvaikn, dEH, BHOLFhoBREMER TR TIEEEERE VL, @RTR YA P&
TORMIFe-THEABIEITH L. BREEEAKERO A F 2RV b LAE~—F+ 1
b AR L RS S 5, EIC@RBFIBOEEAHKRO Y LK X 4o & RIREBIREESR
D77 AY 54 FERNLBEELSS D, ORERABFEBHRRO Y 2 54 F & LB
HENH B, i, O~@EILRMR (C : 4.23%LT) oAk ®» REHLkH 204
Hahi,

Bllopnd, @ IBNTREO T SHEOREPMNBEE TV 5,
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(5] NAK—-22: FLi ()

@  PIREREE  ALEBSom. PR3 2en & WEOE VRO PN OREROBNTE 5, ABON
FVb DI EREASRE V. B foNN T, ARMORRIBDE ARAEC By 5 AT AL
Twa, BLRPHATHRAHERS Lk, AloRHEHRKRETS S,

@ =7 oHB: PholodTO@IRT, EMEN 5 AHRA S VB L WFoRMETH 5,
W 2 o, RERIZ R BRI 7 R o LT, ARlRRvNRRESR LY
3 AHTH 5, WBRHEEL,

@ SAMEIERE : Photo 300D~@ic i, Q@RABEWMOFMY 7 AHA 7 rhBliL
HESHHEROBME~ 74 74 MR TH B, $h, OQRIFREY 5 2012 5 2 s BvhEm
PehiE RT3,

@ ALEFHEESHT : Table. 2 77T, BT HOBRMBROIg Lossid, 5.21% & L LREW LT
Bt SO £ B, $h5 (Fea0,) ROPHHDLE3KT, HEMKS (CaO+MgO)
L2A1%EEC, Bio@BE7 v =9 A (ALOS) 17.68'%&!121\1‘\ PALUC AR SRS R TH -
o MH, Hibi~oB#oRARDE T, Z8LF ¥ ¥ (TI0:) 0.798%, ~+ Fv L (V)
0.01%MEhTH S,

® WA FES LIcHES G TERIEL. Bih AREIZL320CTH » e R L o hbiH L
DONAK— 6 PLIc AT, 236CEVBKETH » 7o L L, KA, AR TR
CHEhE RTINS,

UL

BEER 04 kg % I 3 SEBEERGIH L. ARHARERRMT, BROKR L, R
B RELIFRDOBBM TS 5 5, $1o, BEBSRRARS (Ti. Vi MnO, CaO+MgQ)
ZH5 @R (TIO, @ 1.23%) S0, SMHRE 72 74 NI Fe - THEABITILT 58
Wi O THRESRGIRC AT AL

Ei, ARSKEOIMeg 52 0 2 NERELE, IhoRMWEMOBROWERELL, 12
R ERA0.T% M H0.01%UTO s w2565, $HR7 = 54 F LRI EHIHS i
A4 bl S MERE I AR S R, 55 1 A0SR, w05 v A b LR —
F4F GENR P v— 2 5 4 b)) EFIRE &, 500~600°Cin 5 QKPS HIOMEREL b0 LD TH -
tre TNF YA RO Y o h — ANTIRERAT05~TT91IvE £ 2 O THRER20.6~0.7% itk
MEE AL, ChS3HOSRFERE, ARBSENDHLTHESE s ETORSSOMT
BRI THEREGYREELON D,

. A TH ORI, 2 Kt HERTRS R PO, BB SRS TR TIRE
+ 55 GRERT. A, BN, BERITD) THARE T TR
CHRIFLE R 5 7 Ch- THRIB TR,

M FOOH+4E - f2o K LRSI (Fea0:) 705 %A &<, MRS (CaO+Mg
) 241%LECTRIESISRAR ST D, Eﬁ:i{kﬂ"&ﬁﬂﬁjbf Ai=w s (ALO,) 1318
BELPPREEFHTH B, K EF1I20CT, FiELANAK - 6 ML b 286 COETFEL
3, RBRAAOLSHES v,
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3= 7. KigghEraEri L

(1) NAK-23 : sifeiBtiie (Reiiang)

O AR : Vil RARRRMTEE LAY (o) OBIERGRTH 5. 3EEBRATHS
25, WMEFTERE DI 4 BAEBA 51, REED b -k k5 HRoNENE b 1T, &t
SUIHHA bh B, AMOEMN MK A 2T, £NCRMLTRIESMATSH -2 &4R
LTwnad, Bli3REIAEE T, ARLEXBEEICEBRL Shi, B SUmcmEsH
T b ABAICHE BT 3. AN LEESRKE (. SHdEEs FRs s,

@ VARKHIR | Photo D@~@Icid. HUMIKE, AENRERO Y251 b & 20k
ARl Fe-THESW RN S ¢, WIcERRBELERRO Y A X2 3 0, RUBKOE
FHTASRO~— v A4 P RUBKORRERO 7 r 1 ¥ 54 b, KDOHREBF 5 2AHR5 I
EmoiEhs, HEEEEORITHE,

@ v h— ZWHEL : Photo. 00 @ic KU E AR OBENE O FHER T, BE
#HTBTHVTH - tee #- 7 1{EEBD~— v+ 4 F (FeO« ALO) ERESEN B,

@ CMAJ#:Photo 3@ S E (2REBTH) KH512~130HFFD o < SL¥iE O ek
SR OFig. 12087, A—RankTRIHE N BCHE, B (Fe) £HUHE LT, ¥ REK
4 (Si+Al+Ca+K+Na) &4% (P), B (), Wik (0) B THB, T4, B-Rank LT
F& v (T HEX sk, CORMBEEEAREREERL fHT oSt XBe &, BRI
HRAPholo63TH 3. SE (2REFH) KROBEO- L ABEIRER L £ OB o
BRBERHEOI0me Y TH SR, ATBASE (Fe) &5 2> (T 2SBHEhT, &
AT HT#1295.696FeO — 5.79% TiO. ML A48 & NEIZ Y 2 5 1 b (FeO) M S i, i
BT IR Y VE R E X AR S NS, KiESERIBOESOSVABREFERER L, &
(Fe) &iE# (SD i fabainBdiL, 71.65%6Fe0—319%Si0#MMT. 274 ¥4+ (2Fe
0+8i0;) HaFEh . BRICCUOFFOOWABREY 7 RF 25 7 &, €olucidmset
PKELROWOumE ) T TOMRTH 5, ABHAET 3 2BERST (Si+Al+Ca+K+Na) &
B (Fe) 1oL, SERSHTNA3.3%6810: —20.6% Al: O, —B.29%Ca0 —11.0%K.0—1.2%Na. 0
M Sht, HPHRH 3 ABAS VY ET7 4 v 54 F MBS hB, SEDIZTETHTIO O
e s, BERERFEOMMEIRE L BES N3,

® ALPARERGHT : Table. 2 ILRT. BAHE (L FAES (Tiv Vi MnO, CaQ+Mg0O) @
EHDRNIRTH Ho 285 (Total Fe) 1346.83% =4 LT, @B (Metallic Fe) 0.33%. B
1B 1 8 (FeD) 2845%., SLBESA TRILD 2% (Fe.0:) HEHOUITHOMATH -1,
#3 AREES (Si0:+ALO: +Ca0+MgO+K:0) 326.80% T, @5 biciiR#ER4s (CaO
+Mg0) #2.2% %80, BREHIRSO "HIEF ¥ ¥ (Ti0:) LB E LTREZ { TI13%.
RF PG h (V) 0L14%TH -t HITBL~ ¥4 ¥ (MnO) R034BMBEHEEIN TV, KOl
AT HHMRGRIC S h b,

2) NAK-24 : SBBEEuGY OfsRigihe

© HIRKEE | TEXAERAEE L PPkl (2.2k) OBWRAETS 5, Wil 3 M &
il | e ARt 4 Mo MiEE o, BBEESVTEEZRL, BHo—MMmis s, Com
i 1 o KOARMERICHA AL, /o, HEEMERCHKEL, TREKS LE0o b0 LD
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St FRABERKALES (FLEL, SRCEAENEHONTS S,

@ =7 ofili: PholoA80DicRd, Wiliid, 0.2~0.6na® fHflti 6 2 b HMBOBEFR I £
< T, BWILHTH (C 1 0.77%ELL) & o @SR D 18k (C @ 4.23%KLF) £ THUAT 5,
Fh, KEZF V7 EHEL TV,

@ HRBGHAR : Photo 3loD~@icAiT, DDRERER 5 7 T, BHEREOHK Y v R E
FN, @By a—FFu—A4 + (Pseudobrookite Fe,0: = TiC) S F v THEHOZEKE
FoT, FTURSOET LH s h s, QR DESEAEY TR L 2R TTHREE T/
SORIIEN Sh 3, HMECMADEITHRAS, @OREMBE PR 5 ELEHEO
B TH D, HOMDEEA ¥ 74 b, BOERHEL —AFF 1 b EOEELL -5+,
DYIROEMF e X Y54 b EA—AFF A FORFOLFT I 4 FTHEB, @DBIITHT —
34 rRMcERE s v 7 A rAES,

@ ¥y h— ARTEEE  Pholo 31 0@ EMR 21— 3 1 HETOREHIRT4Hv, RL
BHOLPIZEHR7 » 51 F SBHEBE 21+ 4 FIRT, T C3225Hv, @ik —5 1 HIKT
W6THVC & = ke THEH, MMEHE - L VA5,

® CMAFI# : PhotoS4@SE (2RMFE) 25 50 5RO MERA TR EF
ig.1IcRe, A—RankTRIEEHATRIZ. & (Fe) &3 2HER (Si+Al+Ca+Mg), <
hichl (P), B%E (0) 5&THb, £ B-Rankid ¥~ (T, #Uwh (K k3,

T OERE S R A L U Ao T O Fe: X B8 & E ROMFE R A Photo 64 TH 5. S
E (2BTH oloES0-0 iRy 5 22 7 Vdhichih L ek, =
F ¥ (T i< AMEEADSE L, 89.0%TiO MA@ >h 50T 74 (Rutile : TiO.) #*
[ & b, MicBROMTIES M TS > Ty 6.6%Mg0O—2.6%Al:0: —4.1%Fe0—2.6%
V0T H 2, IFHEIC I, v F ARONMTHLETAETHE I d SEQI6OFE S, M
#H5AERF Y THD, HEHMEH T RTINS (SitAl+CatMg+K1 Q) ik L, s}
PrH{fi1257.5%810. —15.5% A1,0: —12.4%Ca0 +3.4%MgO — 4.1 %K O T H - foo HERATREM
WHERHMEES NS,

WRBHAZ ¥ ORI THE, 650 SE (2 KETEH) 1265 3 WORMHE O BIMEEIHTHR
#Fig.15127te A—Rank THILE NAUCKE, # (Fe) 2RUHLELTH 7 ZHES (Si+Al
+Ca+Mg FK+Na) &4§ (P), B% (O) Th3., &/, B-Rankikid# % ¥ (T &=w¥#
¥ (Mn) #$i0b 3, COMBEHA TR RS RRALL £ G5 R X B L ERMTERY
Photo 86 TH 3, SERITOFFDOVWEBRMNT 7 RERF 2, #52H (Si+Al+Ca+K)
12 B Ly S RO 46.996 510, — 21.6% Al O: —9.9%Ca0 + 7.5%K. 0 - 1.2%Ti
Ouflmdi 5 be Fio, 16.8%FeOtH DI, A5 APHHIL Ty f ¥ 34+ (2FeO+ 81
O PHERIEHINE 510 TH 2. S EQIBORKEAT RRERI266.296Fe0 —32.6%Si0. ®
$RT7 74X 54 b (2Fe0+8i0.), SEQOFFE, HMRADEMERRR, 8 (Fe).
FHv (T 7AL=04 (AD iHEREHS] L, 66.0%Fe0—24.1%Ti0, —12.3% Al 048
B3 ohk, CbSik, A3 F4F (FeOTIO) &n=v3 4+ (FeO -« ALO:) DR
MKOTIREREA SV &5 2choF & > (Th) SOBEE, 143 F 1 RoRlih s, Bhike
FUEk o Kige e S h 5,

=T~




® AP : Table. 2 I2Rd, #NE <, »oRERS (Ti. V. Mn, CaO+Mg0) %
RETERARTE D, T4bE, 285 (Total Fe) @31542%ic LT, £E# (Metallic T
e) 0.33%, BRLID 18k (FoO) 23.23%. @S TRUILE 2 8k (Fe.0.) 3B.65%OBATH S,
# 3 AHERS (Si0:+ALO; +Ca0+MgO+K.G+ Na,0) 2354% T, Z05 b iciiErkms
(CaO+MgO) Z2NKEEFHT 5. PRHAHRAO MLF ¥ > (Ti0)) 2.98%. <+ I 4
(V) 01496055 %, Fi, Bfb= >4 > (MnO) (20.20% & h MR Ic B h 2, Fifo
NAK- 2388z U ala R Th - 1.

(3) NAK—25: S#k#ked (RBUEN AU

© HREE  PRAAESHEE LoABBETs 5, AFSERcAbLEyE S, Ehick
BEORE LA S b0 B RETS - 2, SRS, BOQRMED GEROBRENFES
itz FMCEE T 3 BIL LI B TR ORDRIEE PRI A3 5 i,

@ =7 oMl : Photo 480@Imd, Wiiid, 0.1~0.5md g € ¥ ok — WALSLT 211K
Bkt SR RO SRUARIT T 5,

@ BAMGNAREE : Pholo 320@~@icit, OREKR 3 ¥ THMHMEZ, HOabKERo Y
RFA b & TOHAMNFe—THEAHONH L, BKERATHIRKRDO 7 r 1 v 54 b, Hit
ORRES 7 AWA S/ THE, DREPIFCEATHTRINEY 5 2AHR 7 7 Th 5, QRN
BEADNENOHLI FeS) AlMEhi, SBBkIE, =54 E7 2754 b (Pearlite and
Ferrite) #58HRY = 54 b LBAEAIO~A 4 bk, HicBELHFA T, —HOSKEL->-
HBERIEE CTHRET 3. Th5OUBED~DIRT,

@ Ky — AR : Photo. 3200 M~@Ic it DRRESERORLEV 7254 1%
MicPRO~ 54 b (C :0.01%5A#R) ZiFHd AT, WEERIIHY, @Rl A~ 1
T (C - 0.77%) BKT206llv, @RMiET, BCBBOMITL 4 ¥ 2 4 HIFIEFRT
BIHVOEBF SN, EhEN, MR- lTH 3,

@ CMAMETE : X235 7 LGPEOMNTIMO 2 @FOMIEH 10 &9, BERS 71
Photo.660 S E (2 XKETH) o8 LAAaBRRER S, £oRARHEEhL0L LoBgiio
BT TR R Fig 16TH 5. A—RankoR|ITRIE, 8 (Fe) izLn & LTH 5 ATK
4} (Si+Al+Ca+Mg+K) PlE¥ (0) Tho7, £/, B—Ranki@F % v (Ti), = v 4>
(Mn) %k 5,

T OEETEREITRE R £ QRAL L Ao br o R XA R & i R AHT b Photo 86T H 5, EIf8
HRHERESE (2KBFR) 07 0&FS4o0lfThh, HEMTEE (Fe) 8% (O)
PL, TRZA b (FeO) BREEESNZ, T2 54 FARICELI%TIOOEEHS - 12, &
t. SEQ4DFERR, Y254 rROABICHHL LBABROKIM TS S, Coh bk
(Fe)s ¥ (T, Tui=va (A 5 EMAEMATHE SN TIT.1%FeQ—9.8%Ti0: ~4.9
BALO DERMHIFBH SN TV B, 13 F4 + (FeQ+Ti0:), ~—¥F4 b (FeO = Al
0:) ORAMR TSS9, BcSEQH OFFREREN 5 2H2 3 ¥ TH - T411%810,.-19.2
% Al:0; ~8.0%Ca0— 10.8%K.ON M o ht. Hh, Bl » 1 ¥ 51 roRiAe b, 26.3%F
eODMHBEATVS, SE 2RBTE) 06 0FTH, REAThIRERTS 5, TS
#rifii244.9%Fe0—33.8%Si0: —13.3%ALO: BB SN TS, 774+ 54 P ETHIL L85, fit
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b5 AEEAFBRME A TLERCa0-TAHK.Ollh B, $hé 45 AFOLAMEL D . TN
IS RS T,

WD @RNNTH 5, Photo6TOS E (2RETHR) 5 M IRETHINEON T
YOFEE R TFig. 1TTH o A—Rank CRHS NATRE, B (Fo) LH®E (S), #
(P) TH B, B—RankT## ¥ (Ti) #b-ko ¢ OMMTEHENMTHRLRRIL L LlnsHoR
X @@ Phote.67THE, SE (2RETR) 02 0FFE >0 Lk iREHMERATRE
# (Fe) &M (S) I HTuAMME L, 84.7%Fe0—374%5—4.3%Ti0, —2.5%V, 0, DiER
SHFEEENE S, EILEE (FeS) MRIEART, ho, CORONTHIC RBBHERSOF
g (D) ~<+v9s (V) of@Ds0oTchss, cheilishe® RERE0RLA
THH5, SEDIOFHFOoVL LT A, Wb CHILBEN D B BOMHOTETH S, O
R (P) TEMONh5, ERSHHIE, 13.2%Fe0—235%F, 0. Al m8 5hi, shiE
i3Fe—Fe;C—Fe,PO=n AL TH S R F ¥4 b (Steadite) HMES N B,

(3 NAK-26: Sl#t@E (0% 7)

© RIHE : TRGEFOFEAEE L LUSROBRTS &, RBERQUSETODERL
Shi kS UMpPOUNELRES. LFEEMIoR LS IERSA TN, R, M
CREEBHME L. ChicEBRPERER S HFOREHNT PHETEEENS,

@ =7 offifit | Photo 90Dz, Bl &mMekatdfr VR 1 B % 521 5 A RBOTIR
D7 254 PR SEHR T = 74 b LREDAS TR (C : OTTRETF) X ChERD <
5y &b LB,

@ EARMEIERE | Photo 330 D~@ke R s, O@RITHRLLBDESE N MEMFTH 5,
DA 3 ZER7 N 7% 54 b ERINT B, HBABIRP BB IR +7 S L BRic
R NAHN . @AAE~= 74 b BEHTHEEO~ 7 % 51 HBET, WEYR A bk
BRT. SEASUOR IR EBRORE L LS. Fh, QRERKEBOMNETABRED YRS
1 bR OBEEHMT S - o, @RBPOISMATEW TRIRIEL TV 3, ERE LT OREE
HEREDTH > TRMHENTEV, #EIEH 5 RMC7 74 ¥ 74 bHRINT 5, HEIZ. CM
ADHETE<E,

—Fi. GEBOUBEEHEVEO 7 = 5 1 T, BUATVESEERICED, RREEDT,
@37 =74 PERCOROME £ ABRD -5 4 L OHNBEEL S, 2, QROBIHAT =
54 F LB LB+ 4 AR S, BERIICRITA® 3 EHR T, R I0.15% K
BCEERES SKEOBMTE VAL S, BB, BHE7 =51 b, 945 Fo Y7y 7 /4l
A2 LAB8EE (Over heated Structre) TH 5B, B3, PEEL S LoPIcLEEL EicER
CEMESNAEOTES I, BlcKEsh0oR, ZERELTORVTES b,

@ ¥y h — AT | Photo.330® ~@ic sk RO RS & M TOBERE DR &5 T
@7 = 74 FEHITISOHY, @SP4~ 71 b ORM LA EFHTIOHy, WU— 34 FIF
HBRO@288.0Hy, @la~—3 4 ks 5 ERTHUHY TS - o @@ PHHE RO BEE
HTH5, BREBORDRTHEE I,

® CMAX# : Photo 68D SE (2RMTE) kRTHRRNEW O HREH TR E g
18R ds A—Rank TRt E Wi mHidsk (Fe) £hlic 3 ATHRSA (Si+Al+Ca+Mg+K
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+Na), ShicHl (P) &M% (0) THS, £/, B-RankTF # > (T Mmb 3,

C OEMEESHT RSB R U AT T ORHE X 38 & B R T #U0Photo 68T H 3, SE
CXELR) &1 0FFosvFoHBEliaik (Fe) &7 AEES) (Si+Al+Ca+Mg
+K+Na ) THO, # (P) bbb, ERAHTHEI249.0%Fe0—31.15%6Si0: —10.0%A10:~ 5.5
%Ca0—5.T%K.048 5 hiz, SERSSHSHRRMTHO oAV YZ 24 b (FeO)
Thh, ThicHMERO# 5 2 TS M EBEREE 3,

@ LTSRS - Table. 2 277, MILMERTORRTH S, 285 (Total Fe) 252.90
i L Tam#t (Metallic Fe) 10.769%. BMEE 13k (FeQ) 9.78%. SRS 4 TRALEM 2 8
(Fe:0:) REHD49.3B%OBATH 5, 7 AHHS (Si0: +AL O, +CaO+MgO+K:O+N
2:0) $F L TN07%T, SO bIFEERNS (CaO+Mg0) #110%3AT 5, MabfbL T
VWBOT, LT 7 ¥ (Ti0.) @0.40% &7, <+ P ¥ a (V) 0.03%. Bifk=r# >~ (M
n0) 0.02% % & TH 5B,

i 1 :

KEEBOAERED S HE UMW HIRIATE, SRR, MR (%) niTa i,
BERGH ., REOCHARLOMBIERGETH Y . SBBROATIES 3 186 S-O /LTS
(C 1 0.TT%ELE) ORBRRS oWIITMOBRARObOE TEEA S, KRG TR
FTERSNELOEAID T, BRI ENESh -, 22 LNAK -85k okt o
FRAFEMOGMILE (FeS) thicit, BPUMAEDTL, VOEEOS > tREALTES
ol

3 =8, KR LR

(1) NAK-27: Mg (7gk7)

@ PRI : Fiid o FEA LAEEROBMTS 5, 2EICHBREICRIES TV A8,
HERBRPPUNDE S 60T, BRERITLTRL, HESERINTLTW3, RNSEo—
HRBIATL, POABHETH S, bI—HORMEVEBARETCHL i sEEEhTV b0
D, WR—EUWDELEB Y, EIhoHEALLS HERERLTY 2, ATHAFSHBE
LTSRAMITL . BB, BB T LT, T2 MA & EEBR T4 3,
Fhbb, AIHETBHOFHROTEME b,

@ <7 ol Photo490@icinid, WEHEL, ~FRIZMVEMEROWHHLTH 5,
BTE RN IBF T TR L. MR T L v 55, AEBIE I cRiEnnshTuin, B8
BrOEMEBoRiTs@nons, LaL, T (HE) &, BEET LIEKEIE (C : 0.15%
EF) LTwa,

@ SARESHIE © Photo 340D~@i i, QEBIER Hr oS Mo bk & I o
THENRLBELHBH I LIRS ¥ TH S, CONFEYIZRMEMANIEEM AL, M8
BOEMEED S 5, @~@k, £AEAC MOWOBRDO 7 = 54 FHRO & Hi—IEA THREER
S, PEE5 L (Normalizing) #5820 { MIMAROFURE Rs h 3, @~Disl
AR REL TV B, AT YA FHTFH~A+4 b (Low Bainite) 5L < bRA
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B4, FREREELOTHE S LATSOBBEBE A TBER L,

@ ¥oh— AMFEY : Photo 3t0@ IEHEHE. @7 = 7 4 F HTIE D O L L di ol
M OIEEERT, EERE. fi#149Hv, BETIHINTS - EEEAIBICRS - 2lT
H3,

® CMAGHE : Photo.690 S E (2WATR) icadFERIES &, BIRTARS RS
RUERET 5 2[R 5 7 ORETHHTEITLEFig 19 AT, A-Rank TRILS hi TRz,
# (Fe) &4 7 ATIkSY (Si+Al+Cat+Mg+K | Na), CHicH (P) LE%E (0) #ilb 3,
# . B-RankT# 7 ¥ (T #RINE 02, <OMMTIESTERE R L L ma i ot
X R & e ROTEEPhoto 691 d, SE (2AE TR R00W/SE > OERIRER .
% (Fe) &F¥ (0) ACELAHEPL 5 pmdx ) THTORRSHMZI01%Fe0—13%Ti0s
HEREGoRt, YR54 PAHRAESHT, PREEXCEDT » ¥ (1) oEESMHTE L,

MatFHa, bl L BieMoiHiT S 0, MBEEET— 2 TV, ME#EoIFe
BAESRERIESE 775 2R 7 Y Th-T. ChhSREFLOVEREGS IO T OiRE
BREU T

® AEEHINRAYT ¢ Table. 2 17, MfEMERD > OB TH 5. 28I (Total Fe) 368.43
izt LT, @Bk (Metallic Fe) 20.08%., BBk 1 #% (FeO) 11.58%. S{b#khi#® { TRIL
B2k (Fe:05) #566.26%DBLTH B, # 7 AHEED (Si0:+ALO; +CaO+MgO+ K. O+N
a:0) WhiEls1T%TH D, CDIbicHEHRS (CaO+Mg0) p0.%DEHTE 5. Bt
BRSPS T JER(EF & v (TiO:) 0.09%. #X+ ¥ o 4 (V) 0.0L%ELF, Mlb=> 4> (M
n0) 0.01%TH - i BILLHOLBHOLENS - T, BE (S) 0.10%. RE{LH (P.0.)
0B EREIEED THEA, ChERBRTRIELSETHS S,

(2) NAK—28: 885 (B8

@ PR SO ORISR TH 5, LIRIBMLYEE TS D, W & FilEME, Ao
EEL i ghph s, B O R 3, NERGE ML NEE% TS 5, BITTIONSR
#3 mE THEMETED OBBTH L,

@ <=2 ofl#h  Photo S0 /R, MAKRZSBMEEE L, MIRMBMANH LA 22 580K
(Mottled cast iron) Té 5, S BRLEMCOGRONTET L > THEE L LERFEIRY,

® SAMEHEAAL : Photo 360 Dic Bl MOMY T L S e MARMRO KK, L& (A
AfE) OFXCHE (BD 88 (Mottled cast iron) O##ERd, SRR TEH O G#BO
A, ®BRELSOMAKD £ SHBRORRTROBKTE B, 2, Photo36nD~Diz i3,
WAk 2 oHgoMNBER T DRHIEOE 2 THA (Eiching) L LOMKITS - €, #e
BN OGS (FeS) SMREE (AELRRBH) THE. . O~DlE+ 4 5 VIR
(Etching) TOMEEIRRL,

@ ¥y h— AR : Photo 360@ L@ AMkPo 4+ — 27+ 4 FE DB LI -3
4 b OMEMEDTEHEERT, BEMZ2ATHY £233HvTH 272, 46, BRBGOWENT S
FRLTOEY, B oAMEELTVEL,

® CMAZ#A : Photo. VDS E (2 K8 1©5 2B/ MROATEY & FENRY O S
RS REFig 2000 A—Runk TORIERRH (Fe), BEY (8), # (P) TH 5, C
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NERBLL @O XRE & ERASTEXPhoto.T0TH 5. SE (ZHBFR) 10220
ERE o0 RN RIBOATERIE. B (Fo) &HE S cOoBMasrRbL, ERAWTEII08
%Fe0—16.5%5-6.1%P,0, — L1%TIOMEHE S htz, UK, B8k (FeS) T,
B 27541 + 0 (P) ofBrEhic B 503, Fh, YEHROBHARTED, ZEL
7% (Ti0:) HRiahi, RICSEDBOEFETE, EBHRONMEMT, TIhoR, B
(Fe) &il (P) icp@Bisinidfick L, 132.3%Fe0—6.9%P .0 OERAFENE S Wi, H
#Fe—Fe;C—Fe:P OZRAMRORF 4 b (Steadite) AlaEshd, UH. UNMEHLE
AT, o, BEERE LS, HERECTIOREL LoBENENT L 5, ST
OTRLL T, HFAZEALTWEEFNEENTH S,

® ALFMRAYT : Table. 2 1R, MHEBEHIRESD COLED S ORIESERTH 5,
S#kst (Total Fe) 1270.24% KL €, ©2EEk (Metallic Fe) 35.46%. BHL3E 1 # (FeO)
13.2294, BLESCEILE 2 8% (Fe.0.) 3B5.M¥OEETH 3, # 7 AEMSr (S0 +ALO,
+Ca0+MgO+K:0+Na,0) B6.37% T, o9 bCHEHEERS (CaO+Mg0O) %0.31% &%
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NAK-28 |17 | #% ® & | 70.24| 35.46| 13.22] 35.04| 4,55| 1.18| o0.21| o10| 0.15| 0.18| 001 0.05| 001 | 0.11] 0.24| 3.51|<0.01| 0.010 —| 6.37| 0.091| 0.001
Table. 3 AKEOMR

& 5y | BERESY| K S| F. C|T. S |Krh. P |3 (soy-)
NAK-3L |21 % B | 721 36.63| 1590 56,16 0.01| R 5,220
NAK-32 |22 % B | 7.29| 37.8| 54.85| 54.85] 0.01| R 5,280
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Table.§ FABHHIEMOBMERROTLD

t ¥ &

Moo EE | MERE | B® s SRR WO @ B @ ol [ oo [BBR | 70, | v | o0 |22 oo i )
NAK-1 FBEE | 185 -1 b | 19CTH# | W (A1) +U 49,95 10,322 313 2.85 0.17| 0.20| 28.99| 0.002 | AL
NAK-2 K | 15 -1 HHRE (gL i 19CHI | F+H IT.71 | 1L5S 4.03| 0.86 0,03 0.17| 70.91 | 0.005 | W5-LisM¥n 2RI 3
NAK-3 | ARiGH 1851 | Wik 19C Bk | U+ W5 (D) T =1 =1 -1 =1 - -] =|ueercons )
NAK-4 | AURH | 19— 1 | @adn 19CHTH: | EWHRLGER (360 - -1 -1 - - | Tlamasie~gEsn
NAK-5 KAt | T (1T BRETE 19CHi | U+W (aTi) 47. 'J'C" 9.92 3 4.00) 0.17 0.33 | 3L.08 | 0.002 | HakigAM
NAK- 6 MiEws | HR (~—18) | B @) 19CHGSE | £+ 1 F+R%E 2.76| 2.83| L09] 0.73] 0.01| 0.03| 86.68| 0.002 | BHKAL565°C, (KB (Fe,Cat+Mg) DAV ER
NAK-7 AR | 4 8F (h—15) | BhETE 19CHj#& | H+F 41.75 537 5.17 1.35 0.05 0.44 | 41.35| 0.002 | FrlsBh
NAK-8 | AJBAES | 494 (~—15) | BIATE (38) | 19CHTR | Hike+BEHH., LSk -1 -1 - = =] -] -[resewme. ovammm. ro - rmstes
NAK-9 | AR | 4 BH (5 15) | Rk 19CHit: | KEARNERILER U = = < =[ = | | iMoo s
NAK-10 | ASBUAES | 484 (+—15) | By 19C ik | NBWSSETRIE 1= = A = = -] - ertesm
NAK-11 NGB | 2 546 (~—12) | iR 19CHitk | U+W (8TD 43.2"} 65T 4.09] 2.66 0.12 0.27| 39.31 | 0.002 | Fodlighais V
NAK-12 KENGE | 2545 ('\—lzst ABBEE 19CHiHk | W (RTD -ﬂ?a_ﬁﬁ 10,57 3.84 2.15 0.11 0.30 | 31.17 | 0.002 | ESBETE
NAK-13 | AWUEHE | 2 SIF (~—12) | iR 19CTi | Wi, #52K -1 -1 - -| - I e
NAK-14 | XMt | 2 846 (~—12) | Blsii 19CHTik | 3 Maymadin - = = = = = = = mmﬁmm R
NAK-15 | AW0Al | BB (o 6) | BUGEGH | 19CHI® | WHF (Tl L) 4799 18.20] 262| 18| 0.16) 0.6 26.63| 0.002 | PpkiGee
NAK-16 | AROEH | (1 —9) | GBOMIGT | 19CHIH | ¢« (& (C) BBFE, ~1 71 b 50.98| 36.65 0.66| 0.27] 0.01| 0.05| 18.60| 0.005 | FeSés 0. 20mbl LOMAEHOET i
NAK-1T | AOREM | A (41— 9) | BRI | 19CHTE | ARG, Rl A7 FTINECT 5 oA | 60.08| A7.16| 0.47] 0.51|<0.00| 0.09] B.44| 0.006 | 20mplEoMATRRORT. AEMER 7 /TN : HME |
NAK-18A | AIREHE | ROLH (% —28) | GBI | 19CHIH | Farite, W (AT 50.62| B.08| 5.28| 1.23| 0.05| 0.12| 30,50 0.002 | EESCAMOMA. HskBE
NAK-8B | KSR | BESEE (% —28) | SROIE | 1ocis | ML B 59.96| 80.99| 242| 0.97| 0.04| 0,29 2417| 0,005 | ERHMO. W
NAK-19 | AdROAH | BEOEE (% —27) | SRRk 19C R | - 05 (C) BB, W, BN 54,52 59.90| 0.52| .28 0.01| 0.05| 845 0.005 | KGR
NAK-20 | Kkeiai | s (v -20 | smam 19C K. | =ns w4 b SREA—51 b W (ATD| 60.03 | ar.21| 137] Ls1| 0.08] 0.16] 12.48] 0.005| FiERBOBIMAEEF 0B
INAK-2L | ARt | moseth (o —25) | RGO 19C TR | BT, W. W (AT, U, M. Fskik =1 -1 =] -1 -1 -] -|ssenrescomtansas
|NAK-22 | Aumisti | s (5 20 | 710 LOCH®R | #5 2B +M 5.51| 563 241| 0.78] 0.01 005 86.08| 0,002 RAEINT, AEHEROMETIL DlEES b
INaK-22 | Aomitetih WEMGEE | 19CHE | W (ATD +U 16.83 | 3.87| 282 a.13| 0140 0.34| 25.80| 0.002 | R CFI) '
NAK-24 | KUSHD | ISNMELL | SMBUEE | 19CETE | k@I, U, P 15.42| 30.65| 2904 298| 0.14| 0.20] 23.54| 0.002 | FEIRAR (FID)
NAK-25 | KIfH | IBNMELL | AHEeE | 19CHH | ERTH~AKIE, W (AT T =1 | = = =] -| =|wesearem
NAK-26 A@ihig | F -2 ASE (IR 7) | 19CHTER | HELivR GRAHED W, 3R 52.90 | 49.38 L1i0) O.40 0,03 0.02| 20,07 0,008 | AinsheFEEF, B 7
NAK-27 1408 &+ FHESE (VIR 7) | 19CHTH | T 209 ¢ EEREEEHE 68.43| 56.26 | 0.55| 0.09]<0.01| 0.01| 517, 0.010 | (&R L, ERE L EE
NAK-28 15PRf L S (E‘) 19CHIE | £77 o8k T0.24 | 35.04 0.31 0,05 | <0, 01 0.01 8.37 | 0,010 | HABEEAS P, EE:“TU‘;
NAK-2 | 5OEEB| | BELE | HSE 19CHTH | URH5 4. W3 A T 1 oI -1 = = o [ meronmmmoni (NAK-20 - SR IR
NAK-30 | SERHM| | SHLE | SEHE 19C ATk | AEWEHL. RTRER T = =1 =1 = -] -] ~|ewksonsmomimmmesns:
NAK-31 | ARUGH | 1BF-0 | AR 19C Tk | W4T, 21%, 5220Cal T =1 =1 - - -] =|vmmke ms orsomssn orm
NAK-32 | AMEW | 25— 1 LA 1S G | FAM. 29%. 5280Cal T e T A T T e, mi (e somE) ofm

W : Wustite (FeD). W (Ti&) : (Fe-Ti: 2FeO » TiO:). H : Hercynite (FeO = AL:Os).

M:

Magnetite {FesO.). P: Pseudobrookite (Fe:O, -

TiO:)
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