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it 8 MOHBA (FU ) @35, TAI- 1, 202 RTHBMA THH, REER\HELR
EMETHOTRALE, #< TA- 3~ 8 RTBROMERMY TH 5.,

2. WMEHIE

1) WIRE=S

(2) s

HE (U FRERHENTRD . WHEA—2 1 MHRCEAS, T A1 —PFEED #150,
#240, #320, #600, #1000 Z)EEE-> THHEL, BEZEFEEY I YEXRO3 0 &1 2 THE
USRI CRRET o /.

(3) By h—ARHEE

HeeORMEEENELT. Eyh—AWMEBEEI (Vickers Hardness Tester) %MWL THE DR
AT 7o, BRI SETTTEE L 7 BEHT 136MOHAZ S ¥ 1 YEY FEMLIAL, TORICED
ERHBOTHE > T, TOWHEERVEBEBEME L TS, REZERMEEEMALE,

(4) CMA (Computer Alded X-ray Micro Analyzer ) W
EPMA (Electron Probe Micro Analyzer) 123> ¥ a2 —# — 2Nl il MBcss. B
AT, B4, XBTA 2707 F+510F-LbIRENS, SO, KEtTHEE (FiMst
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HOtH) IKEFRERM L. RENSRAEES, BT, SRR L XEE - O-IED STRERE
EIEa—F—RBLTT -SRI LTI HETS 2. LM ETARWREBRE-CEM#ROR
ANEOHRFENTRETH S,

EAE WEMRIER

1. TAI-1 : #38 (RUX) [EERY

(1) PRz

IR S E T L AR (B U ) OEMER TH 2. NHEIRE< IeEHREFE TS, 4
WA EWE, FREANEAET 0T, Tho o REMERELE,

(2)SHBRIER

EH 1 0D~@IFRT, M0 o FOEMICHBOBEEET BB ERD,

() 1 — A i i e

FH 1 OQ@ICHEMOBEMNE DKM EFRT, BEME128Hy &, HETEDEACHD. @0 e
RIZERY ST, ChOEENHZ DO LHEASNSPHEAMKTH > . WHOKEZSHONR
W5,

(4 CMAWNE

HH5OSE (2ARTM@) IR LSS AR S oS dEta s EEE A TRIIRT.
HHFERERE (Count) MICW~DEROMRITIZS, 8 (Cu), WK (3), & (Fe), MF (As), /1
Urrd (Ba), P»FE (Sb), & (Pb), 8 (Ag). #& (P) TH5., Wikl (CuS) MEHAT, #i
T, BfERETTREL T, B (Pb). @ (As). @ (Ag). TFE (Sh) REEFDL,

FiT, TOBEEESTRERAERREEL AT AROSEXRRE, ERATHRETHSITRT. &
X @RI, OERAYR T SEC T T RS EET 0S5O THS. SE (2KETMR) I
A5, HEEMP ORI, MK (S) Lk (Fo) ICAGHMAMKRIL, Zo2ukE# (Fe) Ol
AflEns, CORY HEEAHHY) O5ESE (2XRBTR 01 LHBEMTEEFTORR
SHflilliL, 79.6%Cu-16.3%S THELM (CuS) &72D, THic1.9 %Pb-1.6 ¥Fe #MA B, X, 2
OHRBEINL95.3%Fe TH (Fe) THD, THUz3.8 RCux AL, —F4, EMMO 3 OEFIL. 87.5
%Cu-11.0%Pb-2.6%AS &7, B#SEEESD,

2. TAI- 2 : 1R (MUA) AR

(1) WIRER

LA ENERICEA L (RS DR ORRORAS RN ERE & Lk,

(2) PR

ER10D~@ITRT. MR e ROARICIRRAHRNEHEZET. OOIIESEE 1Mk 1: 7+
>i 1 QM EHET Etching L7-@MTH5, B (Sn) 28 X0MEMTHo .

(B Ewh—AMEHE : TR 1 OO LOICHENEOEMRERYT, ME@IZ62~64Hv THof, T
5556 (Sn) EEFRMHMEETLLOTE 2,

AOCMAMEZN6 OSE (2 AMF@) ITRLMFEE, BRBETHEOMEEEMHTERE
B3R T, WL/ TAI- 1 &R CHEfL# (CuS) &8 (Fe) £RME LT, MAERMRTHRICHE
(As), XUD L (Ba), # (Pb). 7FE> (Sb), @ (Ag), #8 (P) H&EEH,
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SR AR SR R O & RN &

HEXRGRE, FRMFIL. BR6ICHHRIC. 4085 OPKBERHMI. 83.2%Cu-15.3%
SOFLEM (CuS) THN, THIT1.6 %Pb-1.6 %Fe ZEFT 2. 5DBEZMWAHIL3.1%Fe THY,
4.9 %Cu-1.3 %Pb ZFLr. MFEMD 6 DBBENIL. 81.2%Cu-13.2%Pb-2.9 ¥As THo/. Th
SERSFRRIIBWTS TA- 1 L ZRERARORMEMERTHOTHEH k.,

3. TAI- 3 : #l3f (hUN) fEERS

(1) PIREER

LANAI LA R EAFRICERA L RS AR BT THUEBRO B E R S g Bt HRL
Ao Tk, SEMEANORRERNY SERL TS,

(2) P

FH2OO~BIiRT. BIL. SR TAS IHPEEERT, 257 ORPHRIL. A
BRSO 75 1 | (Magnetite:FesO) &, MIRAATHRD 7 7 1 ¥ 51 b (Favalite: 2FeO-
SiO2)  IMOMREAN 5 ZBA T Vi ETHRI NS, 2 L0, —o ST L g
THB.

(3) ¥ #1— R WM

LI 2 OB 0.26 mOFR OREREOFEMTH D, WMEIEEIHZDETL, MERIEER
(Matrix Metal) 2$#8HEIR (Cuprite : Cuz0) &izB. HREIZAS NERT. TOREFOBERIT
66.5Hv Thofe. MELLTOMTSHS, THICHLT. @IEMRL @81 : TEH> 1 TESE
(Etching) 9% & REY HEMCHEMIL53.9Hy LR ThHo /. SRMAOHBEATHHOTHS
30,

@) CMAME

HFRTOSE (2XKUATFH) IR UM S RREGEMERERDOT /25 1 + (Magnetite : FeiOq)
&, BREATIRERO7 71 T 51 b (Favalite : 2Fe0 - Si02), BiORREN 7 A”AT YD
WA R TR T FRICRT. RIETHRIL, 8 (Fe), EE% (SN, 7II=A (AD, #k
LA (Ca). WS (Zn), @ (Cu). WM (S), HUTL (K), TH¥RIIL (Mg) BETHD, B
MK, EWABMICRE>TVE.

LL o TR R A SR L AE AT OREXRBOE TN T TH5 L, Sl E A HETRE
hd. @ (Cu) &Hi (S) KHEMMADMES L, ThoRRME (S EICT SRS 208
EHBHE. M.0%Cu-234%SHEEMMTH D . 2.8%Fe &, LI1%PhEEMTS, 5. KRAHEBS
MBERIL. & (Fe) ORZABMANMFTIOT, Y241 b (Magnetite : FeuOs) RIS
ns,

4. TAI- 4 : #it (FUR) 3EERS

(1) MRS

TEFRREEROXEEMATHS, RIEBEIACBENTAEE)N KA, REEEET SR EY
PRHEND, EME<ORTEL DB ERRLE,

(2) EEf LR

HR 2 OO~BIFRT. EHARIIZ S TRTED. BWRRIZYIRIM b, 771951 bz
E el CRNREINRET B, B, TR bR, <YMy R VAT Ty
(Widmanstatten) #i##st8hTn5,
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) Evh—ZAWmEE

HH 2 OOIATE L T /M R R A &L 5 Etching () LA@BiOREER, - T2 51
MESOBREMR TS5, EWHERIZ. MEANT8.4Hy, HEIX516 Hv Tho7k. MEIIRETHAD
. YRS O D 500 ~ 600 HV2) DB w S ITE > TWS,

4 CMAm#E

FEHBDOSE (2REFH) LRLABMBETYZT Tk (FaOs), BRZ7 1Y 31 b (2FeO -
SiOz). HMORMEN 7 AHA 7/ OEEEEDITRRETH 8 TRIORT. #& (Fe) LRER (SD).
RUMA (Cw) OME (Count) #BHH<. MIZTAIZUA (AD. AL YL (Ca) A<, Th
5it, RYREA MR T 7 A VT FOBMHIETH > T, MIC(IEIAMEBTHEELT, B#E (As), &
(Sn), ®# (S), H (P) HEPBENS,

KREHHEESFRAE R LB XRRES S &, RREHOEREIZHKE (S) #5-T. 8
RN SHE (Sn) RtE (As) AR hs, EEbOERSHEIL. 93.7%Cu-3.0%Pb-2.5 %Fe
LB, i, MEATPCRAKEHCER (SEO I OBREMIRER 179.8%Cu-11.9%
SEAHFTHRAMT. ZHIC1.8%Pb-3.7 KFe £#EHT 5. LA UMMNORBRAZETETHMST
W@ (SEM10DHS) 134.5% Pb-2.1 %S n -10.4%As-9.8%Cu LHARMM TH T, THuc
13.2%Si-13.5%Fe iz £ v Mb 5.

Lo BRANEEAHEX SN ST, BAEEDHoAREEE D,

5. TAI- 5 : i3 (FUN) fHEFIERY

(1) PR

A EAFRICEA. MEORELEDR< OFBTEDERRLE. REFRAIERZN,

(2) SR BIHLIE

GH3OO~@IRT P ROBRMA L, BRABTEBRHROT S 251 b BREKTHRO 7 7
A 34 b, BHUOWRET S ABAS YL OBEENS,

(8) & A7 — A Wi B e

B 3OS R/NAR ORBBERNEOFERERT, BEMI, 98.4Hv Thol. ML D ERTHEN
IZ8% (Sn) &EUAEEEHD,

(5) CMAMH

HH9OSE (2 RXWF@R) RS EFEBECRKOT T RY A b REATHR 7 71 ¥ 5
A b BHOFREN 7 AWA Z Y OMBEEMHTRAE TR TRIORT. RIFTELRE (Count) I
IZ~RD EROBIE B, BE (SD, AT A (Ca). TISZIA (AD, £ (Fe). AUDA (K).
# (Cw. THERYIL (M), F#» (T, FrUDA (Na), 7XFE> (Sh), # (Sn), H&E
(As), ¥ »# 2 (Mn)., % (P) &/z%. Sivdi@e Li-aimllRicis LARMTRTHE - 2.

ENOOFEXRROBE LSS &, ABRRRORFIIF (Cu) DR TH-T, MOTHROMAZ DT
&< BRUEMIZRY 5Nk i, SE (2KWF#) 1211 L& 2 6 2 B oZ R, 85.8
%Cu-8.7%Pb-2.5%As Tholk. HEGELRS.

6. TAI- 6 : # (FUN) (HHEMY

(1) HIRMR

AEBREAVTHELOATENIND, IS EM R TREOE S 1319 -T2.8cm AR5, 0
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WE2R A MARH SRS O &K 0 mE

DEHBINBEERAED BF) 2HELTE,

(2) S BEHLR

HHIDD~BIFT, ML ABROTY 351 FORMTH S, WEIHRARLET I Hizsn
NTW3. #A (of) RBENT. MAEE (As) EHLE (FeS) BhH & bEASNINMIFNG
HTH5,

(3) ¥ h— 2w

BEHIOBIIIW o Nl OBEMNEOEMER L, BEMIZ. 11.9Hy SH#ick~<s &
BFHEIKTHS.

(4) CMAME

AL 72 3 12500 L 7o S D ST 17 5 <& T3 o 7ot REHT OB N E % & b Bt L &
T4, FRLE-f, TN THI0OSE (2XEFR) KRLANEFOMUEE Y Y251 &5
Htt& s Ui, MR 2 Tabel. 7177, RIIBTTREMRE (Count) MEIZHE~<3 & RO
125, Gk (SD. DL (Ca), #& (Fe), ZIIZWA (A, AUYA (K. # (Cu), v¥%
94 (M), 8 (Sn). B#* (As), /TUDA (Ba), 8t (Pb). 7>FE> (Sb), B (Zn), +F
Ul (Na), T71> (Mn), B (S) &/rs, FEEWMITN S HMS (SI+Al+Ca+ Mg+
K+Na) ThoT. THEXT R b0 (Fe) & (Cu) #RUDHELT, MERRTEDS
(sn), He# (As), 88 (Pb). 7 FE (Sh), ¥l (Zn) BEdba,

RITR L 7= W S S TR SR L L A XTI, R B2 - TEAMART T 2 TR,
R (As) L§h (Pb) TH D, ERAMIL. S 12 LBS & MBI T, 51.8%Cu-35.5%Pb-
9.1%As LIz DG S EIn 5,

7. TAI- 7 : i (FU~) (EEMY

(1) WIRR%E

IMEREAFRICEA L LHROREERRTHS, NEECRFMSNET 20T, ZZX0EH
FmE L,

(2) Wit

FEHAOD~BIZFT, TH/FI1T RESRT 7 1 ¥ 51 FARIET BRI aET B,

(3) B — A MR

PRI M el B & P SR OB R B 4 ODITaR T, MEENE. 120Hy Th-o7s.

@ CMAME

BH11OSE (2 XBF@) IRL MK ORMEZEM TR ETRNFRICRT. RHTERO LRI
# (Cu) THY. MizRRO/IU DA (Ba), BE (As), HE ), 8 (P) BETHD. TH1LD
SE (2 X®TM#) 1213 L BB EHIEEFROERMIMESD L, 82.6%Cu-14.9%Pb-4.2 %As &
2%, BRMbRMEETE .

8. TAI- 8 : ##f (FUN) {3FHEHY

(1) AR

THBRENEBICERALAMBORERATHS, SEMERT TRLBHEOEY: 5.3 cm OEHBT
Hof, AEINEAORIESEAICRSNERNT. ThiDoH> 77 THD,

(2) s
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HH4DG~BIFT, /35 PR LEAS YL, 3BIIaPNEEAS VAN ENE,

(3) By — AWrHiEEE

BH 4 OD 3 Mz NS OBERNEOERE, efh B2 5N DMEROMEEREEIC
Y. BRI, Al T42.7THv, %EFIL425Hy THo THAOERBRERED Shlahol.

@ CMAESE

EX12OSE (2KRETH) IoRUASEE 3PN REBERS OREEESTERES
HTBICRT. RIHFRL, HE (Count) BHIH~B &, 8 (Cuw), BT (As), EER (SD. &) (Pb),
JSRUDL (Ba), TXFEX (Sb). # (Sn). Wifk (S). & (Fe). | (P) iz, ZoORREMS
e L TRHIEXRBICREET 2 L. HROKBAEOAORVESIIE (Cu) Z#HE (S) ICHEMA
AR L THALSE (CuS). BLWAREEMIINE (Cu) LHE (As) Okawmiind. EEMRETE
EEFIIEEEh T2 ABERNEORR (S Mbank,

B (CuS) @14 &F A 2B OE BROHEIZ81.1%Cu-13.5%S123.5 XPb OEFENH
2. 15OHBTHERF LWL A SN AMEFIZEAA L8 (Pb) 21% < T, 50.1%Pb-37.0%Cu-12.9
%As DHLETH -7z, HMEMEER SN/ 16 OBF T 73.1%Cu-20.2%Pb-4.9 %As THo 7,

KIZER 13O SE (2 AWTFM) IORLAOEFERMRKOT T2 F 1 b (Magnetite : FeaOd) . ¥
REAJTNROT 71 ¥ 51 & (Fayalite : 2FeO - SiO2) . HEHOHREAEN 7 AHZ 5 Vs L EkiICH
BOBEEESTERESRTRIORY, RIBTHRIL, U7 AWM (Si+Al+Ca+ Mg + K+ Na)
EfET. Thicgk (Fe) &8 (Cu). 8 (Sn), BFE (As), 7XFE> (Sb), BREHMD-T, it
MISHE LR ER > T,

FH13OREXBIRTIE, 7551 MCidEk (Fe), SWEITIAME (Cu) IKEAMAAERSPL,
D2 R ZON T AHMESBREITWS, 28, #{HO 17 OFHEFOERPHEIT. 79.1%
Cu-9.4 %Pb-3.2 %S n -2.1%As T o . AKMIZIAE (Sn) HEENTRAD BRMRLEEZ->T
W, SN (S 120 161 73.1%Cu-20.3%Pb-4.9 %As-0.2%Sn) TR (Sn) BARHTS
%, A—HBNTD, M) ORGEBHSEHOTT - FHRRIZEREET D,

WOoHI £Lw

730 FRMEICM T HEE TR & D i U LId M RRSMER & L. E OWNEITR I D REL
FHRAROBMAERHEMEL ER, W (Cu) -& (Pb) GeEEEITIRIFRERBLE.

8 NOHBERAEVOITRERELT, IXEa2—F—70Y 7 L0RAROXBT1/0T7F 31
H—i L DERGITEEZ | ICRYT. AROSRMMEL, 73~ 78%Cu-10~20%Pb-2.6 ~4.9%As
FTHD, BARRSSHALI, M (Cu) - @ (PD) - & (Fe) £ &iz3.2 ~21%SnitaiiEhs, =
O (Sn) ORI, BAFZBHARTH-T. A24HSOWSKHT LB BBRELS, 25, it
ORIFERETER E L TIE, Bk (S) 8k (Fe) MEWTN5A, Th5id, MBEHRML (CuFeS:)
RTHoLAMMEE DS, TOMRICHELALEISNS,

—4. BB THTHEIN M- WS REEN & LR, MTHo ahfE TEZNA, #3H (
UX) FRA128~313cc THH. Th5ICHE (Cu) OHESY 25 E, L1~28kg DHELS
0. LWL 2SR TR B-EORYORMERS . HRORRICEAL THER,

ST, ZOM - BEROMMRIR, BT ZHOESR TS5 &, B¥AR (796 F) PREKE (848
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W2 AR I MRS ERS O &R RmE

i) KET5bONH 5. BHE TR CPREBREROGERMRRERLEY, OSBRI, &
HOBLEXRICZSA (8 (Pb) BEHLIZL DEE - BHOBNED), AL IVEL00 %LEETS
&, ERYIEEOMRAMEO 1 K, # - SESOBRKTH - TH (Pb) DEMIZAZN. 2EL. f
@ 1#(128% (Sn) 8.38%. & (Pb) 1.99% LA 58 (Pb) OFEMAGED SN, FRNFHL
BHIDITH (Sn) & (Pb) BRBEED, MVAS (796 F) I0add, GRIKEL TR (PD)
AT D

# (Pb) 148 (Sn) XDRET, 7N HLHSOLBHELZVEER. AeEE L THBROBH
N (BHORBEEMDS) HlAEds, RELERLZ TRITVCAZDMA XS (Sn) {F
BEUTHRSIC, EOEERLLIETSS S, FEMEOHE () X) BRAFEDL. ozt
EWET MR E Rk,

KICHER (R ) A) BER 250 T80 REANHF 2055 WAH L L. AORRRLEETH-
To WRICRBHR, SREEE, MOLITTH 5, PO THULERA DT, BRPICHRS
IRPRLEOH T A EEKHAZE TERARET 520 T55RENSOBHEHILT S, HR
CHTSPNORERER 2 L&Al k.

i, SEMEOWEEEEAMEFRL TN BRIOENE. 1 @EOLOER TIIER
BROBENRL < THEHFERICMENRT, JORBIROT - EHOMAAER. KiROMBR
Do TRE) EHT AR TRV O, TOERAEE1IRTY, SROERIRIC TR
B MEASHARARSOEIAFMATSD, RFERNIBNTS, REShTOWAWL, LAL,
PEADRIFID MBIFEE AR & L IR RIERRIHREZ VL EFA SN T, SEOBWRIICHIFL T
BEEL,

REITHOSRITH L HH (Pb) LDV THATEL, 8 (Pb) HAXOERIZHEND O, & -
6 Jic e LTI TR AL SERITIEABCER O DEATRENR H0THDH. ol
Wi, K54 (733 4F) EAASBELMITEESWAREFORSERMBICIRL TRA LI
e TH - 2% KRB OMETHEIL 730 FHHEZ N TV T, # - B8 SOFEINEDZLE
ETHES.

i
1) KSED [&H8erB KL - SR noemEMME) THREFBX)
U R MR SO Mt A ST 0 5 500 146 38 (D KR MR (LA MR 9 ER . 1994
SOMKLI T ED C-873 & KIO-3 OMI-Pilz £ TITEMT 2 M RHE M, S AE T h 2, Tk, @i
£ 4.7% 3T KB-1 DA F THEMIKET 20 0IRMT 5,

ne BNE L o xE FHRE W (%) Eyh=2
T T ) I S FTI 2 ) L]

ke-1 | & # & ] A [t |91 065 | 467 |0.000 | 0.080 | - [0.065]0.342] 4o

H-918 L3 L B+ W A 9cfk | 9.2 = 0.120 | 0.000 0.008 - 0.006 | 229 8.2 [

C-873 | A (281) L] I3 ¥ o® ez oon 285 | Nl 0.20 0.013 | 0.038 = 67.4 d

Kiok3 | # R 3t a7 LR it 7 lssofo0w | o6 | w1 | ooio] nowr [oo3| - s @

o4 | R R | RMAZTob w823 1541 | 0.8 | Ml | 0.0% | 0.010 0.0 - Wi | ®

ERLAAMEONRLRD
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HED M TSIHRM B KI1HE - SMEMEROREAME [SIREEBR)
CH S R T 8 ST 38 146 5 D EVRIROCE R A S 8 1994
HED M TERFL MRS O RSO TR
G HER R AR E BN 118 50 oW S S RENR LR M 1992
RIEQ R AIREH (TO1 - 0 3) BIURFFRME LSRN L HTOSRENEE)
TAIRIF (F04i3h) DRIGEN (F01-2)1 KEFSTERS DR % — 1990
FED MG THIUCEH AR+ 2 - SRR 0SB HEE
TRUBHATREE FAMEERAI MMM ES 1988
2) BRITRNB PO R L UBRBE) 1968
3) WHEER IETE [H2ME BOBMTH 1919
8, ERREC BT, AT IR0 R824 209 TTER3lZE LA,
4) FIE (R 53 - P HOMERN) TR BHE2 TS TEFEARMRER 1996.3.31
5) AMRETRRS NEMS/ O CAREEREC MERE) BeR
(FER AT AT )11 R (4)) 1978
6) BEMBRMEFES Mo\ 797 1975

N-2-%]1 HBEMASRBNOERMFE CMA BT

® 8| 2xBTR| M ® | ® | mx ‘ Li ® x
) G | o ) | ) | (8) | (ko)
1 9.6 | 20 002 |00z | 163 | 16
TAK z 18 | s | |
3 .5 | 1o |02 | 26 | 0.3 | ae
4 m2 | L6 |00 653 | 17
TARLZ 5 4.9 1.3 93.1
[] 8Lz | 132 | 03 | 29 0.3 | e
TA3 7 4.0 284 | 28
8 9.7 | 3.0 2.5
TAR4 ] 798 | L8 e | a7
10 98 |35 (211 [wwas | 03 | 135
TAIS 11 858 | 8.7 | 004 | 25 EHE]
TA6 12 5.7 | 955 | 0.8 | 9.1 1.4 "
TAI-7 13 2.6 14.9 0.0 4.2 0.05 | Wi
14 8.1 | 3.5 13.5 | o.o4
TA8 15 7.0 [ 301 | 0.04 | 129 0.01
16 131 | 202 a9 | Jow [ me
17 w1 | 94 | a2 [ 21 20 | um

V-2-%2 WEME (LEMT : 2HE5HY)

] [ ] B B Wk yorer | B | BEEh ]
ELLEE R 3 T2 560 5,08 T8 T
RS | 62.96 199 5.3 a7 . i v =3
HEEL | 717.98 204 288 L 15,68 168 ¥ 760
NIME | 810 165 478 068 (X0 o 0.08 THSE.
(523 71.50 9.92 1.8 v - 15,02 0.45 [ %3
BEAE | 71.50 19.50 L4 110 ¥ I8
X 52,81 35. 14 Lo 2.10 7.64 L24 BT08E
EElE | 6.8 16.05 [X3 [ [ w8 .7 v WL
EEx 5.2 | #.26 0.39 192 v 0,30 0.7 3 5
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