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HEOMWEME ShTED, BHONNLILERLPLL LTEOHBIES L, BRO
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WEAF TR, BREECUIE AN FUM S b, £ 2 smHoBIliTV g
KBS 5o T TR AR S h, K F ORI & #e TAMER O FFICAR
= n-cwaf CoEMLOMEE I U, HEEOREILSE LI D, TONTREL
B OS VT ERENTALENS O, HEEE L WEFRVSROMETSES 5, I
B, SMOBWAL L - TIE, BRI BEWC>VTRUTRAKT 5,

BRSNS RERATE O TR, AR &0 48405 Shi, 1M
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QAPRENE, (TRBIN % PoRVIHALHESAEH, HEBO LS L H AP
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M) oRMTLFLVESECSN I LaTEsTRELS 5, Fi, HEBHOE (M3
H3) 20T, MREToRE, S, HIRVE (hREFIM) EHLESITHS
i, BE0cufiiiB o &A% S L5 THRIENE R S a/tkE b S 0 REGRST, ©
BT ~IVE] P | ~ TR ORR LEE S h 5. RICBOMEMORYLEN T
Hak, DIME~8 UK TR LI bOTH Y, YHEETH, COFEMERE
NARHANTER. W, (ABORMEI L > TERERERNSE L LTV A, Bl
BEORT D OEERE, ToREL RN G S 3 BREL D LRMIHT S LR
s, i WOk ->THES L B SN BHRBRNEPLE LTHRS
NTV3, PHEER LS LT, ARGRFSSo Lo, RoFikciikshit
Ldighali ] L,'Ctléiamfi)iﬂt’—i’giﬁﬁi:?mf‘ Ittt s - L (10lLEERE
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HRAESORIEICHYVT L, SHORROMNER - TS 3 4ENE 2,

— =



EORVRUWT

MWLl die, SRTETLE( OFHAN S LU -4, FRERTCBVTRR
ShEbOEEHE L, COMTOHLCREBSEMERELLI L5, HRIN
FEF, WILERR 04T, [ERS6 (1981) HBAEr SANITHIARKEL - 1,
EHRSRITASROSAR/AES TONE, TTETHNTILNTREL, 0B
HI2150~200\ R, S5V RENL LKL STMEES 950 95, TohlhEns
b, Pt ibE LGSR O TEREMET L L0 TH L C LA, 2TFHOSHE
EodErSHME L i,

i, oRHMET DR, BEBOMERIRTS 5, TORERINSETORMEHRL
DIFHPSHE L -TESTE, O 2ERMOERTIRASA T, KDL
TOEBBLETERVES I hp WAT, HHNRAET - LTHRBAL R -2,
B ONHINR L £ OV TH 5, BIURERBRCATLRES ATV S L, it
sk bobPu AL, AHAETHRS NABBENEH L VEEshi &%
AGhab0BE ED. TN oRBAOHRP SRV L L, BEEEMSLMERCS
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WTPIRET TEAHE L IR AR EHEE L 2. S D oHoL s KSROBT TR
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EHIRICE - T 3R TREVESIh, AT, AEoakcET 5 M REOSA
ARSTERCRETS 5, BNOMREICHISER Lo 50 shiflS e stm L, i
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TWah, THSOHRBORKIEAL L TAYITH S,
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BINEEA TEOITi®A ¢ AERBLIOAEBE- VT TAMEEPEE] H28 RRSEER
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(MRS B - (EEBEORE 3L MEEERORT 6 LR L3 INDF

BFFRLES BEEL WIE NRENER AEMQRE

9 LA TORREE] TIRNY WRfdT(em)E
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MR D3RR RIS o BLEER T o ORI (GEEHY) L6AEREMAL T,
ROFIEDMITIE 272,
<\ >TEB LA O 1] SEE, R 12 T, BROE 3 TH BTR
(PRoES) 1 SHWRU. LRNGFUXOME (ofic) §itF, REMFEFLS
R, k3 o FREE O LI BRI, T 2 ATEE (Ti 0 8 J6RiIH)
T YR~ 7% 5 1 b (Magnetite : Fes 0.) L@ AKXIERL (Ul s
pinel : 2Fe0) « Ti0.) £&IUL ., Ebtebet (AW 2HREHLES S, (OL, £ baw
P & SEAHDRRRNTE D)
L4 >k o SmikE, BERRM (C : 0.005%HIH%) 25 RREMOHHK (O
WPk s T AMBONE) FTELSh TV,
<3 R RN E 2T, BT RS E. MRSl o P, BB TR
nfFEk (HHER 9 7 5 OTMME SO OHYMEET - iR TOIFE
OEHEE % b o, HHBETROMMRIEE Y 2 £ 4 b (Wiistite : FeQ) % St L Z8k{L
F & v (TiO:) (3MREE 8 %R 5 2 HE TR ETHE - T,

1. hE&D

FURBLBARET BRI T, KRk 2 AREIT B0 Tk b « chTRHIB At nlnic BN BRI 4
(ﬁﬂﬁz\sfxsnruéf%mﬁb R RE L YRR, REERET 1 88, thae
P, RO 3 PEMACER OB 1 BHEh, WA k2 DEA, B0 3R
B, BEFE 1 DR 0 RIS LI (REkEkHA ) ORI A RBEE R
SENERSNAOTHET 3,

4, TIRNT Y S BRI OMEBRORRENE LIS hi, £h0R45KE
UHEBAE B i — RS TV Be HICBEIO 1/ FUBREER S T BB 25
Pty SR, BENSSRERL 2B b—BRES Ny HERROREE. @
FoOTEH LN, F— Fhi-TElf, BOMBIENE LDHERBEELELS,

2. MEHE

2 -1 e
Table. 1d. TEMIRIME (SREE DIBRTH 2.
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2-2 WEHEE
© ARIEE
@ s

BRI TR S L, Rk, LRS- 2 71 P EINORAL, 24 -
BB D §150, $240, 2320, #600, #1,000&MF%E-> THE L. S BHPHIZE ¥ 1 ¥ £
o3 W el T R TEE L, SBRHEIIC Y > TR, A AT 2y h—%
MALTVAOT, SHGEEES (., SREBECSRINEATV 2, REICEL TR B
BRI, K23 (€270 YBREFIT AT - ) K TREA (Eching) L,
7 >34 MEERMBIETIE, FA 90 (5 %R V- D) BEHILI,

@ Ko h— ANk

AEEOMIMEELANE LT, ¥ o B — AWHEEE (Vickers Hardness Test) @l
SEEFT - oo WML, BIEEE LM (BREHOHA) 136 oEAE b1y
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AYEX FANMLAS, EOBCELLBLAOEMA L-T, ONRERLABLET
fELTLa,

@ LRI

BiRORT L. ROTik%EE 1,

HRk 285 (Total Fe), B{EE 18 (FeO)o

WA BRITE : 1% (C). Tidt (S).

ICPE (RBE 7 5 X = RGO © ZBIsEAR (5i0.), BiET 3 =29 4 (AL
), MifbA v o & (CoO), M=y R v o 4 (MgD), BIEA Y 24 (K,0), B
fEF b uw s (Na,0), Bik= v #y (MoO), “BRIEF &~ (TiCo), Biks o4 (C
Oy LEE{EHE (T.C.), 47 Fo 4 (V) & (Co)o

3. BEER

31 R SENERS

ABEFEEEE - A, (iRETR LAMM, #iHhE. 12X 6 moFE bo, Fiilgh s
10m SEFIANN S, Siga, & S L SR L o BZRBEE(EAT
Wi,

M 1YM-9 : 8% (S8R

T ARREE: ZEd, FBEEEL, HEIAREEERT, FREHRTHE, X
TBEUGE AR ED S 2, ERBEEESNI0THRREOREERL TV 2,

@ AN : Photo. | DO~@iziit, TREMBEMBCH 5. €7 5 vl
(Btehing) THRAMERR L oo BHAMTHRILTE, S HRICHP Lo> 5 S8BT
bHH, BOMSR -5 b (Pearlite: 7254 b4 ¥4 PBBHIEHLTNE -
THERE S N A RERAEED ., ROHVRIE ¥ A ¥ 24+ (Cementite : Fe,0) &4 — 27
#4 b (Austinite) OERDLF7 54 b (Ledebulite) Th 3, E##E (White casti
ron) OELRAKESSHES, YPTRCORTHMRELE ALt LT
ENB, B, KEMIRE Y L HREF L (Ulvespinel : 2 FeOsTiO:) #5380 & htchf
HBLL,

@ ¥oh - AW : Photo. 1 0@ EERERHOIHETRARS, ~4—354
FEBIR232IIv, VT3 1 FIRTTEIHvE o, MBICRE - R @EATH S,

@ AbFHIAL : Table, 2 TR T, %8s (Total Fe) #47.01% L T, LB
(Metallic Fe) 2% < 12.83% B7FL. MALT 1 % (FeO) 27.38%. MBI (Fe,
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0:) MIBMROYNTH S, # 3 AHWS (8i0:+ALO: +Cal 1 MgQ | K.O0+Na.0)
329.76% 2 B0, @S HOHEARIES (CaO+MgO) R181% LR L ~<LERLT
Wi, CORERERSOZVERE, REMEE LS5, BioNlik (L5,

WHREERSO BILF 7 v (TIO) BT48%, ~F 2w 4 (V) COT% T, BE
BobikEBtpi ((BFR) KM h, S8y ¢ » 0¥ THg#do
_tkF y vETREFAONE, LKL, ERBEOF S S REEERNORT AL
bH D, | NOBOSHERTHNYT 5 DRERTH S, MOMMNRETR GO L ~v
Th-T, BiL7 v (MnO) 1.26%, BEs 04 (Cr.0:) 0.01%., W (S) 0.023
%, FiRe{b&E (P,0.) C.18%., 3 (Cu) D.002%TH -7,

@ 1 YM—2 : 8% (S

@ KWIREE: S aRBEER L, Bomilic, —BREERTIHRENTTH
B, MOBREOT, BRAE CHRNOIES LD, B, KSRICARRE S Glarsl
Tha, BWH. %RoeRBEst.

@ ARSI © Thoto. | O@iRY, R, BRHOSFAERD s v E2E
Fwb L=y ¥4 (Magnetite : Fe:0,) &, RBAThRD 7 r 1+ 354 ¢
(Fayaiite : 2Fe0+8iC,), HHIORMEY 5 2|25 7ok h s, DEHHERR
SERBTHRIERER (C:001%EF) THi, SHHENTH - T, DERMTCHMEE
3,

ih, AR L AR T Y L H A E R v SR S 4 PR RN Lo
Dt XL 3EEE L TVAEVWATHE, BLOF -y —lc k3L, Bito
fbF 7 ¥ (Ti0.) M6 AT THNE, =72 21 tOPIBEh - Ll &M
REEBENNTERAETTEOT, IR L 52,

@ {LSRURE : Table. 2/Rd . Z8LF & v (TIO.) H5.64% & 408 1 TM - 1 ki
LD HFFBLIA R, [BFRTH 5.

@) 1YM-3 k2

@ MEHIE - IKELEZL, ERRINES L PN TS 5, BlidbULEIz/N
SinE@it 5. MEEH,

@ EAREHRRE - Photo. I@@®ITRY, HWHMER, <28 bET I ¥ 54
b, MBROSHBEIL, BF 2 v EBOUMMMNC/EE RS,

@ ALK : Table. 2K 5%, SRk (Metallic Fe) R C0.42%THAH, 8
WAHE, TYM— 2, BTV S,



3-2 #EbPEFHENE

SHMRHEEE ¢ Sfi, PREE D TENS SEI0n ko B&150m oBdic il S 5,
THEERCHIRE 0. }43mEH 5, BEMILI»SEMENTV S,

1 1YM—4 8% (BEE)

O WIEREE BRI TARNRRL L, MBI RRERET 3. EiERIGR
ERBEEE L, BKENLENET S, HTEOMBRERET, P OFRcHERL
RSO o Tt E b,

@ EEMEHARL : Photo. 20M~@io T, BEFABOMERIEE, YRS 1 P (Wi
1 FeQ) Lo FRACFERIET AN, ThEEEL T, SEEMBEERL
D=5 4 PUBTS 3, BB 0IKHUEEENAB L, 7254 b (Forrite :
efRE g Oficot— 3 4 FABNA, 4= 4 b D&Y AT, EGKEE RO
BT & G THL, B 5 LIRBT B0A%EIR T LD, CTTH TLI -5 4 b
LB, COmAEe SHEE L AZMkRRR, STROCS%MIEREL L, SHDD
A TR -4 b MOHVT = 74 F ORI, S5 kiR 2
94 b bR LN E, SROBBBLTTES,

@ v h— ANEEE : Phote. 20@WEFESHART, BAEMRILHVT S -
foo MBRROBBER TS 2,

@ LA : Table, 2 AR Y, BNBE L H 7 ARWA DAV, 2#S (Total
Fe) 1259.68%1c LT, S8k (Metallic Fe) 15.08%. ML 1%k (FeO) 35.85%.
AL 2 8k (Fe,0:) 878K OHATH S, BIEW 28 (Fe.0.) BEMBETNID, #
3 Z WS (S0, +ALO; +Cal+MgO+KO+Na:0) HEHD19.93%T 5, — &
¥ 2 v (150,) 12243% &A1 ¢, b= ¥~ (MnO) 0.36% L ERS A TWT,
MBI aRE D,

W TR hA MRS R 5 7P AR E S  EORBT O TR R,
2 ORBUENEEHEEML oS 5, BN IHOPEERRTL-TR
FEL MR THR L SRR e B & BRAHE (5 AR RIERE , ©
BHEAOZBIEF ¥ ¥ (10, »1/28l FEi 3, COoRUNEERTIRE., @S
HOMAERT 0TS 5, WRME 2 SFME. Wk L BEELEO Mo NS »
THEORESE - bo EfEE NS,

2§ YM-—5 : ik

D IR RIARNEES L, MBS oFREBRETS 5, B dBOGHE
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b5, L ERET S, WRbLEL,

@ PAREEEE : Photo. 2 0 @ wiRd, BEPMEME, =724 b ET 2 A Y S A
b BHOBNEY S AHR S I hSHMRS NS, RSO MIETS 5,

@ ALPHRE : Table. 2iciRd, BHEKEEORNFT. MEF 5 v (Ti0D £5.27
%6y 2¥F P oA (V) 021%F &G, WRH L1 SHERRINBED | YM- 310880 Ll
AFTHB.

R E2SFRCHE, N EBNRSEO T cohENTEh AL L#HEShE,

3-3 BasISFEIAmS
EEER g BRMIK EOMRE, 125 mOPEElE &2,

M | YM- 6 &%

O AR - BEGRElT, SMNoin, MEEEE LILE Vit SRR Z&
b o, —MAEKRT S 41,240 8 ORISHO—RTH D, FWil i KIS ADRES
CERL, mhWlEL-,

@ WS : Pholo. 2 0®~®iz.A7, WERRRORKOEMICIE, HAF
Fu (T RYAsA bEvAHALRNVERIT S, DOEBRIMERER (C:
0.01961L ) MBI S—3 4 b & ZORBHO YR 24 b ERT, @k, TOHEAHIE
T, YAS A MM, & (Fe) —F 9 (1) {tAWOFENBEN Shi, Hifidh o
AT, WEBGROUIEE LS 20 0B ORISR LF ¥ Y AHBRATRVL AP SH
EROMBELYET 5,

@ Eodh— AW - BRSREOLVT = 54 b (RhEH) MoOBKENEET -
1z, Photo, 2 O@R T, WHFIIST.2HY WETH -,

@ ALK : Table. 2 07RY, BeaiE (., 2#k5 (Total Fe) T60.95%. &E#k
Metallic Fe) #320.31%, B{L®B 18k (FeO) 30.40%. M(LHE 28k (Fe.0,) 1432%
DEETH B, #3 AEBS (810: +ALO; +Ca0+MgO+K.0+Na.0) 1304 £19.19
%THB. PHNETEO BIIEF 5~ (TIO2) @139%, <+ ¥ 94 (V) 020%®
b, BT < ERFETE D ML vy (MoO) 0.77% & Wikt o
BUTH B, LORFMRITALS LS L RS L <L TH - K,

3-4 BFRISFEHRHTS

ARRAENEE A ATMIRUBTR (bR o), Ril, dANTESR (IFE) »
S20mibMo, T 7 BrFaic v E T B, U, 126X85mEHL,
HErRERIEGRIFTH 5,
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1 P YM—7 R RS

@ AR BEIRACARITARNOER L, SBT3, BIBHE
FicHEON AR L, SREE Rl 5, —HORFRGETSS 5. MR6 AR
BT 1 ITE 2R S,

@ ERBEEAERL : Photo. 3 @ MiciRts MENGK MO R BEE—ESA, BWHE
a, R4 (T E724% 54+, BOWRET S 2HZA S 7k olmE
N, FEEERORETE 2,

@ (eZERUEY : Tavle. 2 loRd, #5S (Total Fe) 66.37% %205, 2055, 2K
# (Metallic Fe) 2090% &84, BADT 18 (FeO) 36.49%. MALE 28 (Fo:00)
25579 & B EFRTEL, 77 2AWRST S0 +ALO: +CeO+MgO+K:0+Kay0)
13122086 L B0 &5 5, WEBRSAAROTEEF ¥ v (110.) B1%, <+ Yok
(V) 004% DT v, Hio, k=7 (MnQ) $030% &ET, HEBETI
SEENL S, ORIEBRTRS bR, B2 06 (Cra00) 0.03%, M (S)
2.028%, LBREME (P,0) 0.129%6TH -, BABF VO THR (Cu) REMP) B
FHDT, 00MBHETFRDEL > T,

2 PYM-3:eE

O AIEE: KEEEET AERRSHTHRE TS 5, THILL, —HHERLE
BEHOWEATINT 3, ERREUSEIY i LARKELELTHNET 5, HlbLE
TR T & L DFE O ZHHES ST,

@ BARGHEER : Pholo. 3 0B @R T, MWL, X254 b EDEOTR S
1k, BRERO7 r 4 ¥ 54 1, BUOKRELAN 5 AHR 5 Fholksh 3, EF S
YEHMEELTEE S LLDHRBRETH S, BE. YRS PRAR, F 2 VT
b sht,

@ AEHAURR : Table. 2 107RT. 25 (Total Fe) 44.43%., # 7 REpR/333.40% .
L F ¥ 2 (Ti0.) 6.34%. ¥+ Yo h (V) 019% OGBS TH 5, ik L
FEpEA E L B0 [ YM— 1 SRR R TE - T,

WFIR L SFMICRVT b, BB S RIBERNA O 2 (ERSTTD NN E b2, FIBRA
¥ T, MERGFORL s boeHL LGNS,
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MBI FINSGIE I B M NSRS v EL F2 B TG AR
HLEMAERAT SR TS, 2RFHINEL 25 YR P SNBEBREENL
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M 1YM=—8 @ 2% (SR

@ PRREE  ACRRIN R L THRTIO A 2T, RBR LTS EHL
BTH 5. BROET<EHL, BHOILLBULELE LV,

@ MRS - Photo. 3 0@D~BicRd, @i, €2 5 AWK (Biching) THbh
T BEk (Uray cast iron) T& 3, REBOSZA TN EEY Flakegraphite),
BHpidot— 54 b, OISR Y Y MRTH S,

Wiz (TYM— 1 OHE) £, ATREREAH 5, LR, BSR4
s34 PELTERL, RTSHBICIRRL LIERT 5, TORLET TN N T
ARHEE L EATH I, AT MRS b 24 P ESLHRL, BLEER
WA EN Do M. BROPREE (C) &EEk (S) MAFLTEWENET,

B, SROBZEMI YRS P ED AR ERATH - oo BEPTEORIGBMI D
Hzts,

@ € b AWIHER : Photo, 3 DBIEHFROMAETRT, WEHEEGRTS
L= PETUANENT 3, HMcRE s illiTh -1,

@ ALTHIM : Table.2 254, £#k57 (Total Fo) H3688%%H L., 205548
¥ (MevallicFe) (27.17%. MALS | 8k (FeO) 139.05%, BE{LEE 28k (Fe.0,) g
FLRALKEAHLTVE, 75 AR (802 +ALO; ~Cal + MgO+K0+Na:0)
BT LT TBETF 2 v (TIO:) (3366%, <+ ¥ 9 & (V) 0.10% 3 B#RE
BHFT BB ERDT,

SEHRBORFETRR. RTEAHBN0T, 0% EESHT B, 20 SE5 L
0.98% & 59 &> T 5. MALEHERTAMRTREVLSTHS,

(2) 1 YM-10: 8% (IR

@ HRER : REMEREES L, DREBH S &, HEBREHE &>, BRI
T, KREBHICTIEABNER L LRBET, 2EREET. FARERTSH I,

@ BIRSHEIE - Photo. 4 0O~@izid. HFOBMAKIE. = 72914+ L7 >
A 74 FTHRE N, ChICORBEEES €3, MIIRIEIE LT, SRKROMAS
DBERFL K,

O, BARARKOMBKE TS 5, QOMBYIRO LA > 51 b, BEEA-54+T
HHo BRI, BHATLREMMUSVHICEL, HEMSESE2 0 ThABKLL LT
L, BESHBRZ~3%LEESNE,



ik, \BEt-5 4 i, ARSHRAESShA0HE, 7251 bOO Ay FR Y2
Fy 7 ¥ (Widmannstitten) #3T, SSFR CHBCEMMEE S AT, HAAR
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