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1267 1 16 ®i2~ 17 W

= i 16 2~ 17 R
1368 I 158 17 HENE
137 1 16 B~ 17 HRHE
197 [ 16 @2 17 fENE
1381 3 18RI~ 17 W
1380 1 18 88~ 17 M
1383 1 17 B~ 10 812
1388 9

- 78 w1 mwEE

37 <, AT (BAE ?) PHOBARTSH LWL AT 5, —h BRCDW TP HEERSE
#izBe T [®EE] SABOBBERY - M2 EH L Tvb 2 LR 3N Ty (LEHEE, i
RO, 2006 DUMIBERE, #. LIL 2006). h6OBRICMET S L F R LIERE A0
5 B2 HANRLEME BN THHT, LA ERRLEDRD b 3 THIME, AT 1
YARE, ATHr L ERORBICEbREVI ERRVARLTA Sy — TR wENT, B/
FHEMD &5 2 BB R TRV,

Ak, 16 HrloMim FEAH Y THLH I b 1T BREE~ 19 EROWI Y s I Tha L
L¥. ZOREPLESHOLEVARNFRLZICALADL LS ko TR, FRMEICLY . HHIH
WO S L s, bl SR EORMARICH BT E (MAL S LR R ETA b
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2. SEOERENNARE

(1) AEDEH

PERE B R R LR R T 5. SARNASSEH E TORMAE S B ERE
Tha, SHAMELMEESND R (SF6032) A6 gk, TIOME L AHELTH Y, RIEME
BMBOTREEN W E T D ELpll, EROBERD S b ERORERMEL VA, B 2 At
LTz, LGRS TOSREEORHEZHENT 540, ChoBEOMELRET 5B L k12,

(2) MEHE

Ot
FALERT HES$ 3 moMEET- 1.

®41 HEMORELWETAR

i A s
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ML AN m T e e S e o e s e ™
NKY-1 SFBO032  BUBERETS (F 9ARD 55 x 40 x 35 430 &L (o] Lol C o] o

HRY-2 kil BT s9x60x28 1713 AL < o < o Q

NKY-3 SDGOOI  PUERHTE BOXTE X 41 2430 L (o] i o] o (s}
OMENTH

i, PERERER

AP OHE L OMBEATRE ML e Shod b L IHTREHRI R 2 EL Te B,

i, 7T O#E

AR F A i3 — < TEIRE LM T S D0 R T I SREHLA BB O T 2 1R T R
TRI LA b0 T, SMAE, BREREIC LD LY SIEVREC b - T, M0 THARE, B
th, REELRLOBMBNTEZHENS S,

i SRR

BHOUHOMEE B L LTSRS B 2R Lo, WBEARH 2 DM L.
T A —FFEED #150. #240. #320. #600. #1000, RUSAYEX FRHTO3y & 1y THEA>
THBLTvA,

iv. Ewh—XBFERERE

PEPOHPOFEL ML LT, ¥y H— ABEMAEN (Vickers Hardness Tester ) %R Tl
SOMEETo7. HERITHREHELLREZ16" OEAE b1 YEY FELEAL, TR
RELABAOERE LT, TONELRLAFLEEME LTS, SHEIERMA L IE L,

v. EPMA (Electron Probe Micro Analyzer) 583

BRI 247 A 7% I ESE P E R ORMROBSEEY BN L T4, Mo, HEhT
ORI (BIRREROEAD) (SETFMEMH L, BETAMEXRT PO RCERLL, BENLERT
Bh, BIRERELXEREL OIS O ERERMES Y Ea—y— 0B L TF—YRIREFIH
ETHi,

vi. LSRR AT
ERE O SITEROFETERmLL.
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WeR MEEmi

L85 (Total Fe) . £H#k (Metallic Fe), BH{bH—% (FeQ) : FiiE

w¥E (C). Wl (S R R, PRSI

ZREREE (SO, BIET A3 o7 A (ALOY . BiLA M2 ¥ 4 (Ca0). Bk~ ¥ 3 ¥4 (MgO).
ks ) 4 (KO). BEF FU 24 (NaO), Bifb= > &> (Mn0), Z“HL+# > (TiO)), &
{ty 04 (Cri0)). AMEILEE (P05, /S¢S Aa (V). i Cu). ZR{EIMa=94 (Zr0) :
ICP (Inductively Coupled Plasma Emission Spectrometer) #: : Jl# & 77 Xw k517

(3) MEMR

MNKY -1 PiBRER (77 27
AERE LY ARTHEPVNOOS L 3 OWBREETH L, FANTEIEVWHROEREY T
ARFC @2 DEAREAER LTV L T0%ME 2 HRmEHESND,
T 70K 397 - LRI & SR i AN
AR BB EONMINET S, - CH ) 1355 ARILDEA TV,

Fiess et - 2. vy F o ARERTOIKTH D, < B4R
i ‘ SiLh. EhICHRRAKIERT 7Y
54 b (Fayalite : 2Fe0-5i e ARSI T S,

Evh—AHEEE 397 - @0REE AR O IE L #5E

i e e L LU L e




2. BEOSRFNME

TR A P OXREREMA S0~ 600Hv (B1) LEETIELPRRTHo L ZOLDMME
&% 4+ (Magnetite : FeO-Fe,05) Ttk <, ROXRLETEE T Tk R L EL 505,
(M2 T EPMA MAEDETHIBT 3.)

EPMA BE  [H 3981245 ARHEOLHEFR (COMP) 27V, | ORBESHEHRIL, FEX
R TILE (Fe) .74 & (Ti) IZRISHF A O #LE, ERGITMIE. 42 D L 512 889%Fe0 — 46%AL0,
- 21%Ti0, Th=olze ¥ %% 4 b (Magnetite:FeO-Fe;0)) T. 73+ (ALO) F# =T (TiO;)
TEEERT S (E2)e 2 DURMAEERERORRFHIL 580%Fe0 — 24%Mg0 - 337%Si0; Tho
#2a 77¥ 94 b (Fayalite : 2Fe0-Si0;) €. ¥ AL 7 (MgO) #REEST 2. 30EHNHID
TE R HTIHIL 557%510, — 114%AL0; — 82%Ca0 — 35%K,0 — 205%Fe0 T -7z, AR T,
4 ) $ks5r (FeQ) WS 2.

{LEMER AN #4210, 2807 (Total Fe) 1 941% L EMTH o0 2@ 5 5 &M (Metallic
Fe) & 0.22%. ML 1 8% (FeO) 453%. LM 2% (Fe,0p) 810% DMETH »/. HEHT (SO,
+ ALO; + Ca0 + MgO + K0 + Na,0) 8231% W IS@lCh 247, HEERS (CaO + Mg0} 13
250% L EMTCH D, &2 EIMEEROBREICE TS ZHLF ¥ > (Ti0y) 12 072%./5F 79 4 (V)
#001% &M TH 7z, Bk~ ¥4 (MnO) 0049650 (Cu} < 001%. LS 3= & (Zr0,)
002% EWIh S EMTH 5,

PLERBREO L 512, BEFHMFHE OB T 20T (S0, ALO,) kT4 7 AMETH-
Foo FREPCERMILMOWHG (T IS 4 FIATER S I, ZAUEFREREOSEH Ik 2 h,
MELAbO LSS, S6IIMMET Y > (TI0) sHMHEATns, A RBEFRIED S
DTHIUL, HRFRIHRTH 200 WH LG TR 2RO TN b H 5 HiEIE Ly,

42 ERHIE (NKY-1)

1 2 El
0.082 0.109 3451
- =i 0.386
0.014 Q110 0.044
0172 2422 0.260
0.029 0708 8152
4612 0.103 11.411
88.925 57.955 20516
0.351 Rkl 8571
2148 0.055 0372
2.148 0.055 0372
0.103 0326 0.084

- 0.050 -
0011 0.059 0.187
o= = 0.045

0219 - -
- 0.014

96.666 95.646 100.698
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mew ALFRAN

@NKY -2 HilRisE

PEREEE  171g OFEAHLFIR TRV 2 REBGIEUE Th 5, RRiIZLEEFET, Tl
Mol EES ALV S B, M 3 IR LR T RARAELRET B X, &
BTEEBRCHHHETHE,

To0ik  F399 - QIR T Wi WFILA IR T B, RENRETHRENTH D,
PSSR 309 - Q@R T 1 ZIFRTEGEEREL T A2 4 b (Wustite : FeO), iR &L
PHid 7 77 74 MAEMORBNEY T AKEPILINT 5. BRBEEOLMTHE, LW POT
{EAG R ORI ERE. ARBOFKERIISGIHRTS 2.

#43 AEHOERER

) ey B e T T R
B (Towsl Fe)  (MawiicFer  (FeO) (Fa:0n) (8i01.) [AL0s) ica0) ME0) (K:0) iN8,C} (W0}
MY 841 022 453 |10 8502 1118 1.48 L 01 0s1 004
NKY-2 5805 013 6186 1614 1242 267 3z 110 088 015 041
NKY-3 4437 18 4383 1510 314 536 usz 045 068 07 Qo8
g CRED W o aRiE e nEr W e ANSS  AWRR T2

moa) (208 51 (PO} i) v icuy 0 Tolal Fo  Tolai Fa
i1 o2 007 0,020 014 01 0.0 <001 002 8251 o4 0077
kY2 17 g04 0021 oa2 012 <001 001 <001 2055 034 0003
NKy-3 caz 004 0035 017 007 001 0.0 <001 3743 0BM 0007

E 399 <7 OiEME BMRIER (NKY-2)
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2. RiEOGW LM

B - INBRE [ 399 — D [ B RS S OB £ 8152 LAz, BIEMIZ 482Hy T =70y
oA F A b OCRKTEREN 450 ~ 500Hv HFEEATH Y. T A S 1 FICFEEERS,

EPMA 583 400 i HBORXHETR COMP) 27+, 4 DHARTEEM&IR. HEXRET
38k (Fe). BN (0) REGSHHRBNRD, BRAMMIZ 1024%Fe0 Thore 2 AS A b (Wustite:
FeO) LAREND, 5ORERIOREMITUIL ALBHSIC, — 169%AL0, — 106%Ca0 — S6HK,0
- 125Na,0 — 226%Fe0 — 18¥P,0, Th o o FMl KERH T, 2R 0B (FeO) £ MBI
Ao E-EEEE (PO b&Tha. 60OPFKLIERELOERSIMIL 642%Fe0 — 45%Ca0 —
32.7%8I0; THhofza 77X F Ak (Fayalite : 2Fe0-5i0,) 7. 71 4 (Ca0) ¢MBEEFTL. &6
12 14 OENHE B O R ST 101.2%Fe Th o7, &BH (Metallic Fe) I<MEEh.
TCRMEREAHT TR . 2S5 (Total Fe) i 5885% L#<, T@H BERHB: (Metallic Fe)
15 018%, MILH 18k (FeO) 6186%. MRILHYZ 8 (Fe,0p 1514% ORATHo 2 B (G0,
+ ALO; + Ca0 + MgO + K0 + Na,0) 1% 20.56% T. M5 (Ca0 + MgQ) #2433% Too- 720
FEIREEROBRKICE TR BT 7 > (TIO) i017%, /{FIa (V) A<C001% L&
WMChot. SBEMETYH > (Mn0) & 011%. 8 (Cu) 001%, SEEEYAMT=9 A (ZrOy) <
001% EEMCH 12,

HEEESE oW S < . BRIRER (NKY - 1) L0 8&EF O MM{ER T L sl
HICHREND, BWHTELIFTMY BT 7 ML) TIELAERILV, Jhv v
M TRATINT. L AR RGBS & W Sh s,

z44 ERMAME (NKY-2)

Element 4 5 8
K0 0006 /678 0218
Na,0 0.088 1198 0094
Cul 0108 0.026
Mg0 0078 0085 0.496
ca0 = 10.567 4488
ALO, 0571 16,851 0429
FeQ 102.357 22638 64.213
SIO; 0.190 41.825 32 701
Ti0, 0.233 0.399 0.035
s 0.002 0071 -
MnO 0113 = 024g
As:0: 0.003 = -
PO, 0.002 1776 0104
210, 0472 005/ -
Cr,0, - - 0028
V0, 0.03¢ = ©0s0
Total 03852 104138 103127
Element 14
o 0195
B 0.005
Sn 0.004

e Cu 0630
Fe 101.178

ﬁ:"» '—?‘. b 2 v 0.012

@400 REBTHR (COMP) & EUMHME X 2@ (NKY-2) Total 10=029



WeR AULPHIH

@NKY -3 BB

AEREAYE 2 oiRRERONFSEETHL, FEEBILE—H. HOERERBLEEERE

BeN 7 ARSNMET L. SRATHIC a0 AREIEICHRL S L. KREOBEFE-EAY#

FTHHFEFHELND,: BOROGRHIIEKET, ERENOHIETHD,

ToOMEM  ®a -a Vo BHTEOMKGRIL, #%LAMReFRLBITHE, Fiofh

i RILS S BT A REsEE TS S,

FisEd 240 -C~-OIRT, FEEFEDIATHE. HEBNEREM AL b, BIKE

HREE 7 7 X 74 FARINT B, RERERORBE VR D,

Euyh— BERE €40 -DOOWEEHE L. OOBEHEEREL OB L 40Hy, @

DK BALREE RO TWENMIL 592HY Thore WHIZVA S A PO LBBHEMN, HEXZ77r v 74+

OYFFEEMO FREDT TE L5, MEOEBEHLVWEL S,

EPMASBE 402 -l (ETEMH) SEHETR (COMP) 7. 10 onfeshonik

Sririlil 18 2%6K,0 — 628%5i0; — 255%AL0, TH - /2s EEA (OrthoclaseXAISKHO,) EMEEEMS,

11 &P BRI OER HTIEIL 1022KFe0 Chola WAF 4+ (Wustite: FeO) KRR SRS,

£7212127 A% 4 P NAOKHBERE C, ERMIE 539%Fe0 - 46.0%AL0, — 1.2%Ti0, Tho

F2o A=+ A b (HereyniteFeQ-ALDy) T, F¥=7 (Ti0,) #MEMET 2. 130RKOELD

SER AT T44%FeO — 3L5%SI0, TH- F7Y 54 b (Fayalite : 2Fe0-SI0,) IS 2,
6165 L HF. @402 -@iciEd (FEM) oRHETH (COMP) xd. 7oEb#so

v wi2o v a8

E401 =708 HiRiEam (NKY-3)
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Z. BEosErnE

™45 ERAWME (NKY-3)

Elemant T 8 ] 10 " 12 13
F = - = 0.088 - - -
K0 3505 - 0.021 1817 0.009 - -
Na.O 0844 - 0.065 0422 0033 0.020 0.033
cuwo 0.102 - 0.049 = = 0.0:2 =
Mg0 0018 0.045 0290 - 0043 0016 0.094
ca0 8,602 = 0612 0032 - 0.006 0250
ALO, 12574 6.490 0.047 25456 0.477 45951 0.075
FeO 19,803 88.832 72872 1670 102.189 53.891 74429
Si0, 57.458 0.763 31.565 62,793 0.388 0.680 31.452
Ti0x 0.198 2375 0085 0.048 081 1.152 0.041
S 0.071 0.007 = = 0.003 == 0017
M0 o088 0.089 a.197 - = 0015 0.087
As,0, - - - - - 0.3 0.008
P05 0511 - 0.067 0.081 0.005 - 0.044
260, 0.022 - 0.032 0.022 - = -
Cr,0, - 0.272 0.041 0017 = 0.368 e
V.0, - 0.299 - - 0,080 0.250 -
Total 103,794 97.172 105943 108.767 103834 102.430 106.628

it i 57 Af 1 13 575%SI0, — 126%A1,0,
86%Ca0l — 35%K.0 — 198%Fe0 T
Hof. FHUEMET, i Eks
(FeQ) # BT 3. 8 ORKIBES O
-T2 7 LI 868%Fel — B5%ALO,
— 24%TIO. CHh oo =¥ ¥ 1 |
(Magnetite : FeO-Fe,0,) ThMIT
F7=7 (Ti0) TREES
= O OPRIK (g O 5E B SrT E
728%Fe0 - 316%8i0,
%4 b (Fayalite : 2FeQ-Si0:)
Nna,
TEF A/ 5 #HIZR T, £k
5 (Total Fe) 4437% 120 L <, &Mk
(Metallic Fe) 0.13%. AR{L# 1 # (FeO) 4333%. BRIL® 2% ) 1510% QWA TH oM. ik
FEST (SI0, + ALO, + Ca0 + Mg0 + K.O + Na,0) 3743% X %% H T, EEHES (CaO +
Mg0) 4 108% LEHTH 2. FoFNKEROBKI-EEINLIMEF £ > (TIO) 032%., /77
Vs (V) 20001% EEMTH 7, Bfk~ >~ (MnO) (006%. 8 (Cu) 0.01%. —HE
Lyna=a s (Zro,) <

402 RHEFER (COMP) & & UFHE XEIR (NKY-3)

12T 3 b o ThHIUL, B



WERE ALEMTH

(4) /i

PEMEA S ML B3 A AR LARHE. UToud\ohtiolk,

FERERF (NKY - 1) @&, SR odmy© Ems (S0, ALy &2 H 7 AR THo .
FLEPILEERI L OEL (77384 b)) FRBENL, ThIBERROREHIMB SN, B
fELzb DL fifE 5. SMETOEMIORIE LRI E VR L. ARL, it oxn
BEARRE I v il L 2o IERFE < XE ) BOTREOTRIEL F A b D, & 6ICHETFS
> (Ti0) M ER T b ThAARBKERERO b OTHNIL, BERHIBHRE VRN, 7
HELIE TN UBREOTEES &5 AW LY:.

WSR2 A (NKY -2, 3) i, &L ICHBRNGE (NKY - 1) X OMRTOMRMIERTE
UZSREmBnhdi s S LD, SRR T, SRBTA LA R (k7 V(L) 2i3LALEZ
v, EheR SN LM TEITMIL T, MSB e REL TWLATREIELbh b, EHE
FEE (NKY - 3) 26, J{(MEF 7> (TiO) PR Ehii. ChiBgRERENLDOTSH
N, HESERRHIT S & #E5E 2 1o, At ORBRESTHNERY LR L VR B,

3

(1) BT REATBHH: (545 ATALRTZ I3 & FRBIEEN1968 & 2% 1 12450 ~500Hv, < ¥ % #  } 12500~ 600Hv. 7 7
A4 4 bid 600 ~ T00Hv DAY Eh T b,

(2 VAT - AU TR L ety (9 200) IR B4t 1900 ®5R EMER D L4EH-
A Kb LSL (Spinel Group) OFARIZINEE, REFEMOLAMEO—EE XY204 L RETE 2, X320 eR
A2, YRIMOEHA + > Tho, TOMAEGDETHLVALOMBADLONH L. (&)
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PED CEMERTHAL T, b EREOREFEb > TE L0k, R, 600
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TEVWIEEHALPTH S,

T, EIRARO D B EABRNEIC AP S &, IR HELoT (REHREAR] oBdtk
BEAOBASNT S, Zhid, £EY, BEOEAC LS ERET I T L0, XFEBY,
HRVBRF BTV RERE SRR LT 5, Bt KO, BRSEO TV AEEE S R
ZERVIETHRV. HETHREZEIIED s T, BREBEEORSELIEH-0E 5 HEOY
&, BAtRAOEoZ RSN TYD. SARTHATAE. 50kl b oEENHE -
LHHITLH D, RALEOAA T ozl v) Z EITRDS,

5. PMOBEERBEICOWTE, EAFREATORVOTHLOI Eikbhbhv, 275, 3
LB OB b R RORGRICE . HO P ILERRRIE L A SESRIEN TS,
DAEICBOTH, RABROBECAS L, FOREREROBIC - BIWE LD, K &
BITHMA ST HRREAE, BRo LR EBEIRE L LEBTH L0 LT, HAE
THEbR A ERERAE TR, TRLERIEET S L) BRI OPRELHETHD.

I DEMOBOFIL. FE - EARICELITEOR, LT, &8 - TRl R 5880
HEAR (EEXLH) 2E%@ LT, $ETOIE-X ) LBRTAZLATE 2, M - EROSN
2PHICH LY, EHETHE 0. G THMORAE LI EBRORE. ERCLEE L2 VIFR
bR SAMDHPETHHEIRE, k(HRIh TV (BORMEL S,

EfEow, [AEBEE] 2B shiWpcidteot, FoNEFRERENE222
LIRTE LV, LN, BEMEEOER (RPEFS4E 764 OB, BifnL T2EERORSBRE
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