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17 ” WV It e 25 ” # | 45| 4.9 19.89| 2342 6.00| 032| 196 0.23| 3.50| 0.038| 0.021| 039 0.04| 0.6 0.007| 3L70| 0.654 0072
18 » ” spECAME) | » | 490 850 301 2170 6.54| 0.087| 106 022 225 0.085| 0.128| 0.030 039 0.12| 0.008 | 28.387 | 0.579 | 0.046
19 ” ” ‘ o (shBRE) ” il §3.4 dl.ll 30.1| 16.06| 507 | 0.095| 113 u,z'r‘ .97 | 0.064 | 0.089| 0.26 017 0.22 | 0.005 | 22,355 | o.usI 0.074
W ﬁ;l WiR—kE®R M N ﬁ. v | s srni 7.82 18.90| 570| 8.21| 28 0.46| 566 0.15| 0031 0.268 0.06 | 0.224 | 0.004 | 30.69| 0.65 0.118
| - | ” ” ” I 2.3 49.33' 5.28 25.30 az:‘ 239 234 032 350 0.10| 0.022| 0.399| 0.05| 0.142 | 0.005 37.25| 0.88| 0.085 | #
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pazz @ A t SK—2K ‘; s % wckE| so| s ss| 3| s om‘ s.a| 0| sor| ooa| oon| 0z | oo 0.17 | 0.005 42.54 1329 0.216 | @
Ppazs » ‘ SK—3K # | - w.zu‘ 183 | 8.47| 19.62) 10.92 897 | 673 L08| 20.95| 0.11 | 0.040 0.082| 0.51| 0.40 Mmi 45.64 | 3.002 | 1.378 | #
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HEOBMEOLLARLTL T D, ¥io, 7178 « £y b — ANMEEMY Table, 3im
+o

3—1 GREL: 95 ERMEE

1) AR

NS RESm, SESmoOMFIBRITS 5. FYMML, FEEIZNTHROARS
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*+—=AF+4 b+ (Austenite) L HB{ELi~—F4 + (Pearlite), HoRRoBHTE2 2
A red—AFFL bOFHOVFFF A b (Ledebulite) Ch 5, HabiZERUIRIEOHES ¥ 5
KEAL, PCREORESHEENRE ShTABELEbOEfES RS,

—B17—



8) e
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%, Ay n (Ca) Nil, ~# %7 A (M) 0.02% 04 PR THoTe
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AW TRHIABTRS, EEXRE L aERROEEELRLTWEH, & (Fe) TR (S
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B, <2524 b7 2771 FOERSRHLTWER, 7 =774 HEho—HRanoks
KRROSREM 275> TV 5o RHEBOLYMRELT LTS, & OFMBOHILBEITIAD
Ehiz ) Ch-1ch i BHFOE{CEPA T CHRERE S ELLOTHS 50

3—12 PRE— RGBT (TR ¢ MR

1) BB

R LRFWELEL, HEHED orRILC 5 L BRI CE Y 2k
{o BERMETMIBERELTVS.

() ARG

Photo. 6D 2B HKTT, EHMEIARERD Y224 + (Wistite : FeQ) 2SR i
B, ChicKEERERD? =7 74 + (Fayalite : 2Fe0 « 810,) #F£L, £OMMBLLOR
BEH7AROAT 73D Tw5. ABMTBMARERE (MhE-NTEEE) OREZTL
Tde

(8) fE3A

Table. 2R+ BEHICLTIREHS (Total Fe) RERBNTM.1%TH D, MK 1
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0.25%, # (Cw) 0,007%Th -Fo
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20.65%3 b, “RMEF# v (Ti0) 5.63%, S+ ¥ & (V) 0.19%Th 5, fOMMERETE
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Photo. 7o 3RAKT T, LHMRIEEGEIMERDO~ 7224 + (Magnetite : Fe,00) #
BRI A L, ShiCKERERD? <7 74 + (Fayalite : 2Fe0 - Si0y) #iMbs. Thi
PHEUBEOEMTS S, BB TR TV LA MIRET LTS,

@) {EFRER

Table. 2icm+e MBEE: LTRGFAEHBAKS b, 2865 (Total Fe) 48.5%. Mtfk
M 14k (Fe0) 49.9%, LM 28k (Fe,0.) 13.89%Th 5, MMM (SI0:+ALOs+CaO+
Mg0) #31.70%. "B+ # ¥ (Ti0,) 8.5%, <+ v A (V) 0.16%Thok. MOMET
KMk~ ¥ (MaO) 0.23%, BikZ = & (Cr:Oy) 0.038%, BEIE (S) 0.021%. HAE(LI%
(P304) 0.39%, # (Cw) 0.007% THotco TORARNIHLPHRMABTS S = LA IERTI
bhb,

3—18 i BN © VXM TR AR £

1) AEERE

HWLLEABELRL, ABSIERR B ED ba il H T, FARERTHD,
B FREOE TR RS ED Sh b BEILEL TUIRSEARELEL, PRESERE
ELRLTHEIFSVICRZT bR, ML LREHTH L MELMRTIE, ONRE LS
EEEEANL TR LT3,
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v (TiOy) 132.25~3.97%, A+ v A& (V) 0.12~0.22%, HOMAFSETRERE~ 7Y

(MnO) 0,22~0.27%, Eift.7 = & (Cr:Os) 0.035~0.064%, B (S) 0.089~0.128%, %
BEAES (P:Os) 0.03~0.26%, # (Cu) 0.005~0.008% T -7o

ChiPBEMETH 5, ERERTALDS, PERTORTAEDOLOROT, MLA2
# (Fe:05) 28 A 030% 4T, Table. 2 0 ORWERS CRONRMIETEH Y, BRAHISE
WRETH 5o
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4—1 EEonT

AOBERE & b R L DRSS LT L Lice 46, SOMBAEDAX (=A% -4
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VR (SD AIRH Zhizo MENZMNASL L 2 ¥ ORSFCRMTES,

FRATERHONEEIE RS, 8 (Sn) £ (Pb) W (Zn) LREMLTHRESE
BTEEXD, WRALRTY, Bib)HECRELIESET05, FBES0RMAIFE. 1
ERTREELSMS i Lo ALTSIERAIL1083°CChE A, MAI0%EMSIS L 1003
CCETETTHo

CORMARBHIICEA Th D B R THRILA—BES TS - 1 Th S,
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i E2 Hhbe
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AFRAXMEADTH D WHHEE» ST LER (RFOTTALLHEOETCHESLE), 8L
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Table 4 ot
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3) MrEWEGh  doh AR SRR bR
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7) KIRES M FRMHLTROMIE [E%MBE] ORISR 5698 M a8 (27)) 1963

c Atomic percentage lin “F

1100 0 20 30 40 50 60 70 BO 90
‘Qr L LA L L L B

1000 - s

8 8 8 8 8 4 8 B

S

w 10 20 30 40 50 60 70O B8O 90 Sn
SaER/ -t b

Fig. 1 Cu—Su G&RME (C.S.SMITH | 3)



L FORETT

[ e

EFEAR W W T HEERES ¢ B

!ﬁ@ﬂ@ﬁkﬁ&.ehln »
D2 R

IR EFTTE TR T

G WG 0-20°0 NI - 2IVA
5

[=mw]

A+ PRER

S110°0 Zare 0 MUHW--2IIVA
A FofL

HEA
(Ng) 3w

[(Few] Eﬁumwm,_ m i
— BEO~ET0 KU~ | KWN--HIVG
o B L) A cou | #wm-siva BOIST W61V
uuuuuu W) W (B [wwunTwumn] [ w v w]
Ema | (UEE.

FHNPERE
Run.oﬂa—.a HLe=v

T
iorg | MR

570 555 M-

(5 3 W)
o W

B LR W |

WAEWR ]

e

stvaava
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(1) MHFEDHE

Fig 2icHBes L b L LAeMBMERY LD, SANSTEHOESR LMY Tl ¥TH
BFERIPRTS S, HEPRCMMFRAS, T oRENT 5, 95 EREE LR Fp

(DAI—2) *, NE1HFMZMHLPK (DA 1-15) bR, ZRfEs v (TiO) #4.7
~5.5%, AF Ty a (V) 0.18~0. 2% &H 0% 3R Obhdki v LEEM KSR BRT .0
DR ROBITUMTRE TORAH L LCEbh D THA I 284 (Total Fe) 4%
LEHTH Do MICHENE0~60% v <A DBELEALL THS 1o BROREHERE T
Tewat, Kk &5 WEREETH -5 5o

PP SEAMM TN T B, 05 b 1RREF TS LW S 7 w22 EMBARTHE TN
x90emfiith, D BAOENSHBcERED b D, BENOFHEIIBF T, FoTFEMCHLT
IRHOKEVRTHOR 21 7 Th o, FlIL10mEBzTHS I

COBFCRERORN L PREEICHANR, SALTHD L DERE 2 D 2 2 (AR
B, 274 SO\ TREO-ALTONEKES )) BXRELESE5, HEOBEMML1570°C
ChIH, BRI R AHRIMMT 5 LRERBAILT - TRESH R, 3% HTLI50°C &
RHo MBHLRERC RV R (B8 SFFETS & HMB1200°C BLEok DB L
EERB,

APEREN SIX, SREIOMIER I TREROMIIL - foat, L0 FELICHE L
LR Iew, HEROPFA DKL Lk LTFRADIEN, RF, ARmoAART
ZAbRDC k CEEMOMBFIILIS € 5  TRESh TS,

NWORTH L e pkbn, RO IVRURTH 1255, FEMOXIUEBTELASD
— 6 FAPH LA, SRI81. 5%, RIBMMS0.0%, K17 68%, HAAKLTI6. T4%, B

(S 0.09% # (P) 0.007%, RIS, 168CalL TR TH Do AIMGRBICHLTS R
R EROA RS BA Shiz kB2 BB,

BEFMOABL, BHCRL <L EEBTHD B, BEREAW LT EKELOHEE
EREROEMMETH -1 h ) 2ne WHEOBEN A~ v & (Ca0) 212.0% ATHH LA
D HRROEMLEN - L LIESh B, JKERIIBRTH Y, THES PO L, BRL
LR FeO—SiOsR £ 7 5, B b1,100~1, 200°C TH 5 0%, B 2IEMT S & Ca0—SiO:
HCa0—ALOFR & 720 BAMAL, 400°CEL b EA L, MBbOHi &£ LR oA Snl>
MLk,

FHRELOERNT, »4) YREWTH S, ChAFHORELRL T2, FHBLOST
3 L,"r:p:ﬂidﬁluoﬁ#ﬁﬁﬁoﬁgﬁigﬁ-&m 56%Si0:, 23%ALOs, 15%Fes0s, 3.2
%Ca0, 2.3%MgOTa Y, MAESKIIThHS, MAMSKINL, 1,320°C CHitnBibRiay
BTOT, REEBTT3CRPATRRA%TH S, AULRI O L OREORKETH
LYY U N TN

RAFEHKOMF ClT LIz L H 2 bhb. FATHKE MAThHEPRER»HRRT
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MRS CETRESRLE S, FRRIGE, FRBRRs0RTINSFE 30HFM Y77
AL L THHEROBRCE Do
Fig 3 oRTRIGIL a—b—c—d—e FRCHRECHETT S L HETHE, PBRO~Tx4
b (Hematite : Fe.0s) i1fiadbb ETRONR L5,
3 Fe;0:+C~ 2Fes0,+CO 6]
6 Fe:0;+C= 4 Fe:0,+CO (2)
MR XoT= 7% 24 + (Magnetite : Fes0) %BR L. Ab2bfccolc, RENM
BRI Do
Fey0,+C= 3Fe0+CO @
2Fe;0:+C= § FeO+CO; (9
SoTYREA b+ (Wistite : FeOx) dEM S hfdE CHiFeOxRBICEHSh, Metky
T Wilstite (FeOx) &GO X -icPiftiiFecBrihs,
FeQ+C=Fe+CO ®
2Fe0+C= 2Fe+CO  (g)
Photo, 7 AT DA I—1BOMMBHENMIE, RU)~WOBBLHbLLTWE, ¥ADAI—9
DMK, Fe:0,—+Fe;0,—~FeO—Metallic Fen HRGIE L > CHE LTS, =B, Fig
3oe—f HRACBRUEGHE-> THMRPOMUREC A7 745 TE D ShEBRATICE
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Fig. 4 DFe—C—ORFHBRBEILEL 250

BOudouard Fic X » T COX ANEAR L OREDPHEML EThHhid
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£k o CHE (C) #i¥fii+5. Fig. 4 DBoudouard Cuve i ki CO/CO: & FHERIERE
KRG TEEAR L Y CO Bn% {iohilin sk LREN AT 2 oh bl (C) #HHLTY
%o

&0 X5 A REGRERECER LT EToMIER, BT eRENTFETMIRNEGC
E oMK E { feB, Fig. 4BOCoOWistite DEERIRE M2 5 L AHBLL L ORI &8 E
FEETBEMES, Ok OLRURBHOBMICL 5T0.1%LUTF, 0.1~0.2%C, 0.2~0.4
%Cy 0.4~0.6%CETENE (C) L#T2 o L ATELORRLTEMMR (Oxygen) *¥HA
C# b, zik Oxyferrite %7212 Oxyaustenite &\, ThiZE&REOGMELTRAE
fexeTin, MESOFREIBERICHEDATW5 ¥ bhd. DAI—908FERMHH
FohBH. RREERH0. 4~2.0% LEHL TV 30R, EREEOERZERTOBENE S
nEhbe

WPE» P S R #kEEE, DALLS, 17, 18Th oo ZRMEF # v (TiO) M 4~5.7%,
A a (V) 0.16~0.22%TH o, BBt~/ %54 ¢ (Magoetite: Fe0) + 7 =7
54 b (Fayalite: 2Fe0 + SiOp) Tho ¥, FEBHHOUNEDATILwZ %24 b+
72774 FThaolo

MBERBE S G+ LANSEODA 11305 5. MIRALC L3 ERTRETL LT
W, ZEMEF 2 v (TiOD #312%, <A+ 29 4 (V) 0.5% &\ M UBMHTLIRLED
AT16, 17, 18 RACERSL S, ChRERMTRERL $ETHDRETRANS I B
NOUPCHERIEL ERO R -HEBLRERABRSh, SheflTooDCBR L. RIE
LEEHETHEM LA SR 2 v

100 (TIOW, A+ 0a (V) BROMEHE
KREh T,
g fots, il O LTI, High
Ti, $ifLETI LowTi Ao gk
% BERBO T E OB LSSy &
gm FesDi- lr Wi | PEEREROPERSCY s BRUCY
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ESAEhD,
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DERC Lo TREEESHBICEE D, 1,000°C LS X K3 LABTOBH-hOFe0 L
PR EH Shd R WK (8i0), Mifbar v s (Ca0), BE7 4 ¢ =94 (ALOy),
Bift= # 4> v & (Mg0) LAMELHML, BEBERLTFRCHhES 5, ORI,
WL X 5 R AR TE— T, RECTHILSEHTE0T, CO¥ ETRER
HELTEARG, ChBRBEFICE T L, BITRIL S bHEOBGCTHA L
EHEh, HREHROBEHLREEIND. DA I—9 D MEMAHMBETEOH D 8 FHEREL
bWHELE0 5 BT 5. CORAMETHEShZRENDA I 100KMEERETHE. =
BitF 2 v (TIOD R 2%, ~AF+29 A (V) 0.11% e HARODA 16, 17, 186~ E
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00 HbTiibss

WO THRA RS R RINT, X IMRIEERG, BIURETHS, BEHLEH T
SR = LORD B bhice DA I—3 OBBEHARITT L 5 CRMBTIC L - T
BhoieBAEdhR@msiEh, REkolrE L X - CHlfh L, By siaks
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COMEBURERET 5 RO BEH LA LTS hEonD A 112 TR TR &
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Ze, B BBRA R RMURA L 3 X CIAEE S CERBER I TE o TE TV B,

ELEom < Ao fi: ERRTOME Y - ¥ 2 TE, b LR HhNRRE
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[ -1
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Bz oMIC LTHE IR0 THS ) o RMIZANBERTS b, ARONS s HEECKE
LTRKD, MEADERNE Dok L BL DS, EHRILEL THETHS D, HEims
T B

S, FEOHHEK{bYHNE LEALRCARROBBERO € 2 V2 1 P S RLTR
b eaERsb D, TREHKTS D, RTANRTSH S, LTI, ShiToRNN
B o R S Ry E A SN DB D MO M £ TV
EWIMELSEROMEL LTRS,

DI g IANERR L, A CHIRRIK (BME) LUmE B3 HETHD. PEOMBK
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