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1. WEZEDO

U E R S BAR ALV A pa BT (ST E 9 2 SR R U & I T TOEE B TH o
B O & e SN A BEESERE T L7z SIS ORIGED L OVEETAZIE ) RS
BIEY2ETT 2 B b, S&BFENHAZIT) EE o7z

2. Ak
2 - 1.
Tablel 1275§ o RGBHEEY) 3 KOREZAT - 720

2-2. #&EHE

(1) WHRBIE

BYONER EOBEIT AR L2, b SR ELZ e L Tw b,

(2) BEMMSHHLER

OB NSRBI OREZ B E T %,

SRR E R B - U0 LB, B GBI A A, T 2 ) — WA O #150, #240,
#320. #600. #1000, ROF A YEY FRFD3 & 1 u CHEEIEL7,

F 7B LR O AR & v R - B B 2B IR L L FEIRE R 1To 72 (100
~ 400 %) 0 e BEBIKOFAETIEI % T A ¥V GEEET Va2 —)vill) %JE & (Etching) IZHW/Z,

(3) ¥ h— AWikiREEE

Yy — AWEREEET (Vickers Hardness Tester ) # AWV TH EDMIZE R 1T 72, SERITH
WHE L7230 BHC 136 DTEA R b o728 4 Y& FEMLIAKR, TOFICEL-EAORBEE L -
T, ZOMEEFRLE2EEMRE LTWwh, sRHISEMEER 2 0H L 720

(4) A5 #T

HEE DT IR O T CEM L 72,

4§k (Total Fe). &@# (Metallic Fe). L8k (FeO) : HFEiE.

R#E (C). H#E (S).  WREEE. BIRIRIE
TEREEESR (SIO2) JERIET OV X =7 4 (ALOs) ERIL A VT 7 4 (CaO) JERIE~ 7 4 27 4 (MgO)
by ) A (KO)y Bk M)A (NaO)y Bk~ >y (MnO). ZffbF % >~ (TiO2),
it 7 12 (Cr:0s), AERALEE (P20s). NF P4 (V). 8 (Cu) @b va= 2 (ZrO2):

ICP (Inductively Coupled Plasma Emission Spectrometer) # : i5&RE 77 A< 300604
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3. FAHE

KUK — 1: Wb (580

(1) MWARERES 1 269g & R RELOBIIATETH Ho REIIEBRBOBRIL LB TEL Bbh b,
FEFRIEATEY . REIIHDPOATEDSZEEET 5, ERICERRODLETH S,

F T HEANC BB LBEAIEED Y . OGOV, BILOETD 0N, Fik
ERFEHBOSIZH (O) THiH WIS BESIETRETAURENZELON,

(2) =7 ofli# : Photol DIZRT . Sk LIEIOREEIXSFELERTH 5, NRIZZHS, I
EFE o B RL S NT2. 722 LB OEBNIAVR T, SR ORESHER EOFRIZE
SN hol,

(3) FAMEEAERL - Photol @~DIIRY . @QIIXRKEERBIINET 28EH (F1) Thb,o
TR oz, HMioREBOANY Y 4 b (Hematite : Fex03) 1 ZABHETH 558, FHfE
BHIKE D < 7 3 % 4 + (Magnetite © FesOs). WEOBIKEBD Y A% 4 b (Wustite : FeOQ) fE74°
RSN D IMNBGRITICNE D i T %,

F72Q~@IFEE TH Do [TERRFEH T A A4 b (Wustite : FeO) . WREHRES 7 7 1Y
54 b (Fayalite : 2Fe0-SiOz2) 25T %, BEGEORETH L. HBOOD L H 12, FE
L7cy A% A boskese L CRb 3 2 EATAS, SMICHEET %o

ODITITEFICHAET 2 Tl 2 BT T, 5% T A ¥ VTHE LM E R L7z, 1ZLA
EiRFEEREGET R, 7294~ (Ferrite : a#) BHIZITWHEETH - 72,

(4) ¥ v — AW © Photo.l GO FIERLIRGE & OREE 2l L7z, FEEMHIE 428Hy TH -
oo UAZ A b OCEMEEEE 450 ~ 500Hv (E2) L D ETHETH L2057 A5 4 MIEES b,

(5) (LSBT © Table2 12789 o &8k% (Total Fe) 4981%I2k LT, &J@#k (Metallic Fe)
0.10%. BRfLEE 1 ¢k (FeO) 32.33%. Bfb# 2 8k (Fex0s) 35.14%DEHEIETH o720 #EHIT (SiO2
+ AlOs + CaO + MgO + K20 + Naz0) 2276%T.Z D) HLIREMER S (CaO + MgO) 1% 2.82%
CRMETH B BHERRIEO LT ¥ > (TiO2) 12 017%. /N F V7 4 (V) H3< 001% L ARETH -
720 FoEbT vy (MnO) 1X049% & ETEO T, il (Cw) b 007T%LBETH S,

M RHE BRI L & L A CBREE - ST CHREE] Chh bt - BEIK) ORI T d L IEEE
Sl TTRERL SIS o SRR % BE CHETIN T L 72 FE 0 SUSEIAEY) - SSie s O LT BT 5,

F oA (Cu) ORMEMEAAH S, BEEKFERDIL A Th o /2SI EZ b b, Hilt
HOBEEEL LTI R E WA D, 2 LYEFHIE O LB TH Y . Hia
RUGFER L T 28 FM ORI, L0 AR B GEACLIET OSHEEERA LT b &
BT LUERHS I

KUK — 2 : BiEfine:

(1) AHREIZE @ 85g & R/ NIRRT Cd o FEDOMOBIIIIKGE T, £H
Do RREADHEA TV D o M ZBBITZHEEETIR TH 505, HIRIIRER & A aA A 72 IRER D
AL AR Do HEFICHDP VRIS ETHIET 575, BT EE W b,

(2) BEMMEEALRL @ Photo2 O~®IIRT . OIIFHLEETH 5 SBAKMEN AR T, gkh
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REGAEEOFRIIBON L, o7z,

Q~OILFERTH 5. ABIIRERT AY A b, RIKEBRERL 7 74 Y T4 bSEHT %, §
HERIREORRETH 5o

(3) ¥ v — AR © Photo2 DO IR o BRIRAS & O 4 15 720 Wl IL 623Hy T\
T7AXTA PERESNE, 7200 HBBEAREHOMEEEIL 398y Tho7ze TAY A L
DYFEEHEL ) RRHETH LA, AT A b EHEIE NG,

(4) ALFALBLHT © Table2 12783, @8k5 (Total Fe) 4339%24f L C. £E# (Metallic Fe)
< 001%- ERft5s 1 8% (FeO) 5310%- BRILE 2 8k (Fe20s) 17.32%DE G Tdh o720 wEEHS (SiO2
+ AlOs + CaO + MgO + K20 + Nax0) i& 22.97%C, Z D 5 LIRS (CaO + MgO) 1% 2.03%
ERVEIETH o720 TWEREIEO TBILF ¥ >~ (TiO2) 1 020%. N+ s (V) #3001%
PMETH B & HIZEME~Y YA Y (MnO) 13 043% & 2R EHTH LA, i (Cu) 13<001%&
BETH > 720

MRS e (KUK — 1) &9 5., 858 - [ S iz, 30 8kEM %
B CHRITIN L U2 A UG E B I N B, 7272140 (Cw) 3R ICTRETH D,
A OIEFEIERHIT SR L HE S R B

KUK — 3 $GEE

(1) WHREIZE @ 12g OIEFI/DBEIOBIGEW T Th 5o HOMDOEFIIRTIKE T, ML
DEAET S NI VEFTASEROFEEsH D . S OEGOMIIIE5E . 7272 LR E BIE
HRECTORNMIZ . ZEZFL B DTSN S,

(2) BEMEALRR Photo.2 ©~@®IIRT . @ODIKEEIIFHIETH 5. SEMMIEIIIAIHIE T,
PP REEARSEOERIIE SN b o7,

DOFEEECTH %o FBALRIER 7 A Y A4 N RIKEERES 7 7 A Y T4 MRS 2,
BOREOSIECH B o

(3) ¥ v — AWTHEE : Photo.2 ® @ HERLRKE S ORI % 58 L 72 WX 461Hy T,
v AE A MIFIZEE NS,

(4) EPMA #i4% : Photo3 ® 1 R H7E BIZ, EEHOFEFE (COMP) %R 10 DHE
KR OEEOAEIX 1031% FeO Th o720 7 AF A4~ (Wustite : FeQ) CHES N L, 72
11 OFRIR BB & O B HEI 715% FeO — 2.1% MgO — 312%Si02: Tdh o720 77A4Y 5
4 & (Fayalite : 2FeO-SiO2) ZFE SN 5,

F RO N T AL, 12 OGO E R SHTEDLS 38.1% Si02 — 17.8% AlOs — 10.8% CaO
— 26% K20 — 33% Na:O — 27.7% FeQ Th o720 B e D2 VEEL TWhH, THIIH LT 13
DEEEERIE 634% Si0, — 250% Al:0s — 4.7% NazO T - 72, HEA (Albite : NaAlSisOs) 123
VHLAL % R T,

Wkl b BTG (KUK — 1. 2) & RBE EICSRERLY & (ke s I8 0 3 e 70
%0 BEERIRE SN,
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Tablel HEM ofERE & FHAEE

|| BERE | Swan |#EEER

|25 VYT

Ep-A | XARE

e | %
" _ |EPMA [{b&5#7 | BiFAEE | h)-
A | A | BREREE | -
KUK-1 WX PR | iishe | i ? | 93 x 87 x 20 | 2694 4 HO) | O Q ©) ©) 5 153 @ 16
kukz | RN 1R 3@t |m R (53 x19| 853 4 | #L o @) o
KUK-3 I X NE3 B 25 x 27 x 18 124 4 Bl ) @] @)
N A
Table2 HEH DAL
* * * * 3k
t "\Z”; aibav ERibey | BefL [RiCHhpRice | —mify] mik Fwron| $A |z w5 | TIO,
l[ 258 [k 1294 (%2 EULI LN Fhv | puh b’ wazos| AN &
(Total [Metallic uu,u/’ S0y | (AL0) | €20y | Mg0) | (K,0) | (Na,O)f (MnO)| (TIOY|Cr,0) | &) |R0) | © | () | Cu|EZr0) [Total Fe(Total F
#e | EESE Wbl | AWEH | EEER Fe)l Fo ‘
KUK-1 sl I X PRI ez | il ? 49.81) 010 3233 3514 1578 302 20] 08l 0958 0l 049 017 001 0057 0.3 021] <001 007 <001 227 0457 0003 |
KUK-2 IKX3 . 3¢ 4339 001 5310 1732 1702 27 146 057 08 04

043 020f <001 0017 033

001 <0.01] <001 2297 052

0.008)

Table3 HETEWORLEHERENF L0

5 @ R
Fex

Total| O3 V MnO #&& | Cu
Fe L%

KUK-1 il iy S W WAF, @U/hE@mEk: 774 TR | 4981 35.14) 282 017) <001 049 227

FN - . N -
KUK-2 AR IX3K pppe  [EERWAR, SE{LE 4339 1732 203 0201 001 043 2297 <00l
KUK-3 I X NE R L WHF, £51bgk - - - = - - - -

W : Wustite (FeO). F : Fayalite (2FeQ-Si02)
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Photo.l BT8R IEE D ES

230

KUK—1
B e R i
[OFGRIE TN

LRI (2 5085 {8k

DX 100 £ JEBotH {13
@)X 100 g e Bk
FEERmAA b T4 b

@DX 1000 x 200 1251 MNEESE
B FEIR 428 Hv(100g6)
@D X 400 BAEI A I8 4 | &%
19 etch 7171 bELAR

FALEkA=

i




KUK—2

Wi IA
DX 100 Bk
@X 100X 400 FFHLEA{ -
T749{t
@E)X 200 RHEFIE:
@623Hv, 771771 M100gh)
®398Hv, 1241 M100g8

®

KUK—3
®X 100 IR EBEE LR
FESRORIA b 774131 b

DX 100 91 h- 771754
@ X 200 B TR 461 Hv
9794 M(100g£)

Photo.2 BEHRIGTE - 86 15 O B ST
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| COMP
X 600

Blement [0 11 12 13
F - - - -

Na20 - - 3.275 4646
Hg0 0.051 2,066  0.127 0.017
AL203 1376 0,199 (7779 24.992
Si02 0.346 31171 38.140  63.445
K20 - - 2.658 1.950
Cal - 0.041 10831 0.022
N 0.008 - 0.116  0.022
P20% - 0.032 L. 024 0. 046
Tio2 0.598 0.068 0.192 0. 040
Cr203 0.013  0.053  0.084  0.012
Bn0 - 0.938 - 0.010
Fed 103138 7i.478  27.707 1.786
1102 0.022 - 0.036 -

Cul - - - -

V203 0.046  0.006 - -

As205 - - - -

Tetal 105.697 105.152 101.839 96,983

Photo3 EPMA #AAHKE R
4T ES% (COMP) - X #G B L g B ol
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4. £L®
ﬂ%m%%@ﬁﬁ%t%ﬂéﬂ%ﬁiﬁﬁ@%&ﬁﬁ%ﬁ%%ﬁttSﬁGWK71~$6
BB S NG, S HIThBSGE (KUK — 1) RBIZIE. $kEM OIMEGERFTEIC
U7 (RBBRLEOFEY) MRS,
COREPS . LBEICIEMEOE Y (BEEELIZLALETRV) SEMFMASNTED .
BN TENZHEFITINTL T, SBEmPEL N D EHEE SN D,

(‘733)
1) $B9ER & I TERFEM & RE D CIBABRFT L7z & & REBLIRA RIBE RELL 72 b o & 59 mIZE-L (&) A7 —
WEBIEN D, $GETHROETICE D, BFITEBE, S FRAWOHE OBREET5) ~eB LT 5, FoIREE
DEFIREY T SFTIEREDOTREL . SEOBM A 2 2 FCHELREW L 25,

SER A OBALEAL, ARBEIEONY S 4+ (Hematite : Fe:0s). FEIE~ 7 4% 4 & (Magnetite : FesOw) . K
WAEWE Y 25 4 & (Wustite : FeO) D3BHPLERENL, ZDI)BDATS 4 ML 1450C 22 % L FE L%
(VT AY A MHIZBT0C L ETERENS DI Fe — O R FULREASHAE NS, BEF A2 FAK (RN 3k 1)

THETLE, WHENYS A T (Hematite : Fe03) IIHEL THEE N, B~/ %25 4 + (Magnetite : FesOq)
FEET S, ABOYAY A+ (Wustite : FeO) (ZBAT 2. FATIE¥EMPEBCIIAREY A5 4 T+ (Wustite : FeO)
PRI E B L. BITH RIS 2 2 EIEREILT 5. BITEETRO COBRBIITONTWIzh g T 2 F00r 0 &
b,

; $EEH B 3 BoHEAERAR
1.600 1—
~7&1 b N
1,400 f 27 5 MiFe,0,
( 27254 b | FMAEFe,0,
1,200 -
-
o 1000F 8 RER) KAFeO
# EaR@n T2t
w  800F
600
400
200 ! L "
Fe D 4 20 22 24 26 28 30 32
0 [wt%]

Fe-OF FHIARERN

(2) BRI Criel THERTBLMERR S 1T X ONRBINE] 1968
7 A% A biE 450 ~ 500Hv, ¥ 7% A Fid 500 ~ 600Hv. 774 ¥ F A i3 600 ~ 700Hv QAR STV 5,
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K&y #EE=2IT72,

2. Il RO RIS

AR, BB UL S v 4 — 0B TS EEY OME TR STV A KR

NV, EFRHBORFEILUTOLEE) TH AL,

(1) EWEE SR FOT AT RN EHENAEEIC LD HE L -BYORETH L,

2) = EROBFT 2R, AR, &EAE, BEEZEHILZ200TH 5,

(3) fkiA BE BESEHO HEEA] 2~=aT7VICX ) HWT, mx B AL e L TERED
FUSORE % 1 O FETRE L 720 BEDKEOWIE SR,

(4) BATEE BRI B PO REORTE DI R T,

6) A Z v HEECSUE IR SN EIS BRI L o THE SN S&REOFERE O
BEZRTHOT, HEEREIROLBY TH D,
H (O) HEEEEET, TSNS RERHIIRET LI LE2RT,
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[kl
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b (B85 Jiik

(1) kX iz

40kVp - 4mA OER A 50 5~ 1 70 20 #2177 THEEL O 177 60 ~ 70cm & 0 HRET U BN % B
7z, FIEREZ HEH. AX v 7 Titdibdh, 714 A7 LA TR - fllE 1T - 720 seliiay
20, [hHEREE N Ty s (A - JUR D EBREE, 1989) 223127,

(2) 1k

SV 38 (1995) 12GE - TAT 2 720 T L8 T — b OBIER - [A 2 1 L MEE I & D @ H 400 f%5C.
PELZIS L 600 158 5\ ik 1000 15 % IV THT o 720 AEFM M TR BRI AY IS ARARAE R #6580 200 1A
RLLEIZ 7 5 F CRSE 4TV, RSB SN ER - B bAORE b IT- 720 F 724 2 RHER
o A (1974) 12t A A RS TREOBVRE O A 2B (403mvblE) b A4 AR ELA
BETE DR/ 1 3B (40 37mRd0 ) 1l L Tn b,
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330 130 235 230 245 330 245 430 | 220 | 530 225 630 | 205 | 730 | 231 | 830 930 321 | 1030 | 301 1130 | 341
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235 132 270 232 250 332 245 432 | 240 | 532 190 632 | 170 | 732 | 242 | &32 932 302 | 1032 | 415 | 1132 | 262
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240 153 195 353 300 453 | 245 | 553 230 653 | 170 | 753 | 265 | 853 953 345 | 1053 | 221 | 1153 | 312
325 154 195 354 270 454 | 270 | 554 210 654 | 175 | 754 | 185 | 854 954 339 | 1054 | 328 | 1154 | 320
280 155 220 355 180 455 | 285 | 555 220 655 | 205 | 755 | 260 | 855 955 288 | 1055 | 311 | 1155 | 280
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305 363 255 463 | 240 | 563 185 663 | 190 | 763 | 228 | 863 963 211 | 1063 | 263 | 1163 | 252

225 364 250 464 | 250 | 564 180 664 | 195 | 764 | 205 | 864 964 400 | 1064 | 212 | 1164 | 295

215 365 220 465 | 225 | 565 220 665 | 170 | 765 | 300 | 865 965 312 | 1065 | 160 | 1165 | 357

220 366 290 466 | 265 | 566 180 666 | 185 | 766 | 178 | 866 966 250 | 1066 | 255 | 1166 | 235

210 367 260 467 | 270 | 567 195 667 | 180 | 767 | 194 | 867 967 260 | 1067 | 255 | 1167 | 181

205 368 3L5 468 | 185 | 568 200 668 | 195 | 768 | 196 | 868 968 230 | 1068 | 175 | 1168 | 181

240 369 250 469 | 185 | 569 220 669 | 190 | 769 | 151 | 869 969 298 | 1069 | 220 | 1169 | 230

215 370 280 470 | 200 | 570 190 670 | 200 | 770 | 240 | 870 970 280 | 1070 | 243 | 1170 | 245

260 371 260 471 | 185 | 571 250 671 | 195 | 771 | 198 | 871 971 305 | 1071 | 249 | 1171 | 197

190 372 270 472 | 190 | 572 220 672 | 170 | 772 | 231 | 872 972 239 | 1072 | 283 | 1172 | 222

275 373 325 473 | 220 | 573 190 673 | 185 | 773 | 309 | 873 973 291 | 1073 | 208 | 1173 | 210

265 374 205 474 | 240 | 574 220 674 | 220 | 774 | 280 | 874 974 259 | 1074 | 250 | 1174 | 241

185 375 205 475 | 250 | 575 220 675 | 165 | 775 | 183 | 875 975 276 | 1075 | 245 | 1175 | 200

376 190 476 | 220 | 576 190 676 | 195 | 776 | 340 | 876 976 245 | 1076 | 178 | 1176 | 197

3
285 377 205 477 | 230 | 577 235 677 | 170 | 777 | 309 | 877 977 261 | 1077 | 212 | 1177 | 187

290 378 190 | 478 | 240 | 578 | 240 | 678 | 165 | 778 | 318 | 878 978 272 | 1078 | 291 | 1178 | 202

270 379 230 479 | 215 | 579 290 679 | 180 | 779 | 258 | 879 979 270 | 1079 | 240 | 1179 | 202

175 380 220 480 | 260 | 580 200 680 | 220 | 780 | 245 | 880 980 355 | 1080 | 249 | 1180 | 252

300 181 225 381 230 481 | 250 | 581 220 681 | 210 | 781 | 246 | 88l 981 347 | 1081 | 311 1181 | 321
82 310 182 335 382 215 482 | 250 | 582 210 682 | 165 | 782 | 208 | 882 982 280 | 1082 | 300 | 1182 | 350
205 183 170 383 230 483 | 180 | 583 210 683 | 195 | 783 | 208 | 883 983 311 1083 | 300 | 1183 | 340

250 384 225 484 160 | 584 225 684 | 230 | 784 | 241 | 884 984 402 | 1084 | 260 | 1184 | 342

215 385 260 485 | 205 | 585 200 635 | 170 | 785 | 239 | 885 985 360 | 1085 | 331 1185 | 327

215 386 235 186 | 210 | 586 225 636 | 175 | 786 | 355 | 836 986 292 | 1086 | 31.7 | 1186 | 337

275 387 245 487 | 225 | 587 225 687 | 170 | 787 | 285 | 887 987 340 | 1087 | 263 | 1187 | 315

180 388 260 488 | 170 | 588 190 683 | 175 | 788 | 270 | 888 988 251 | 1088 | 315 | 1188 | 338

89 230 189 175 389 190 | 489 | 255 | 589 170 | 689 | 205 | 789 | 195 | 889 989 360 | 1089 | 253 | 1189 | 371

90 230 190 210 390 235 490 | 190 | 590 255 690 | 160 | 790 | 228 | 890 990 265 | 1090 | 338 | 1190 | 332

91 260 191 235 391 250 491 | 175 | 591 190 691 160 | 791 | 298 | 891 91 435 | 1091 | 305 | 1191 | 37.1

92 2380 192 260 392 235 492 | 165 | 592 250 692 | 175 | 792 | 343 | 892 992 301 | 1092 | 360 | 1192 | 291

93 290 193 210 393 250 493 | 220 | 593 205 693 | 180 | 793 | 230 | 893 993 277 | 1093 | 3811 1193 | 30.1

94 200 194 230 394 250 494 | 200 | 594 235 694 | 205 | 794 | 248 | 8% 994 290 | 1094 | 290 | 1194 | 361

95 195 240 395 250 495 | 210 | 595 200 | 695 | 200 | 795 | 254 | 895 995 260 | 1095 | 269 | 1195 | 300
96 196 250 3% 280 496 | 220 | 596 190 | 696 | 190 | 79 | 185 | 896 996 330 | 1096 | 216 | 1196 | 367
97 197 275 397 270 497 | 200 | 597 200 697 | 160 | 797 | 209 | 897 997 240 | 1097 | 295 | 1197 | 340
98 198 280 398 220 498 | 190 | 598 180 698 | 160 | 798 | 344 | 898 998 380 | 1098 | 326 | 1198 | 275
99 199 250 399 225 499 | 220 | 599 205 699 | 185 | 799 | 370 | 899 999 22. 1099 | 292 | 1199 | 301
100 200 200 400 210 500 | 225 | 600 220 700 | 180 | 800 | 281 | 900 1000 | 310 | 1100 | 295 | 1200 | 335
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