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s fu§EJIE$JFM5©M*P^©^/i>©S±(CfuM1--g> <£ 9 ^l3ML/c0 

[0105] If, T — ?Jl'<D£WitZ£ 

ASTMfJI^WSou rce F 

i e I d %:MfeLtztZ?>8 9 1 (G) 

[0106] tfac, /1-N-JU7°P-7"©^m^ 9—fv V©;iMS)UJ^0l©{uS (^ 

— ~J)\/^Mhs%9—fv K0JS3 + 2 m m©i$|ii) 7^-7" 

^S^MJAE! Us AST MT'^8^ tl£ Reference field £>UJAE! 

L/c^I5 6 1 4 (G) T?&ofc0 

[0107] #UCN $—?*> hii©^'L^, $—?*> hil©/t-;U7°P — 7"itT® 

^©^©E^||fr43. 7 m m ct 9 K ^7^ — 7"^®^ IBM L 

tz o fit, S^JS^ftlllkH;: 5 !•]&;*•£ 

/"d£\ \,Z*-*fv h£0j^ 3 0t, 6 0t, 90t 

s 1 2 Oj£0fe;*t!\ 7^-7">iU®^7K¥4^fp]©;iM 

^Jt£>fJJ£L/c0 i^n/:5 9 0;iM»0f^Re f e r e n c e 

f i e I d 0^-eSlJ^T 1 OOaingiW (%) £Ltz0 5 &(D 

(%) f0¥^ll^:f0^-^y h0¥MI 

}« (%) tLtzo TIE0i2^^-rd;9^, h0¥ilii 

MS W 7 0. 0 %-efe ̂  fc0 

[0108] 
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im.21 

Source Held(G) Reference Reld(G) a»is*(%) 
0° 891 614 430 70.0 

30° 891 614 430 70.0 
60° 891 614 430 70.0 
90° 891 614 430 70.0 

1 20" 891 614 430 70.0 
¥ $ ;i m m * * (%) 70.0 

[0109] (^MJ2) 

90 (71C0-10 

C r—1 4 P t - 5 R u) — 7 S i 02- 3 C r203Zfot>js 1 tmBX 

fo&o -Us ^L/c21i07S7^X^i^ (Co-Cr-Pt-R 

u "n #^7^ C O ^7^) CD 9 Co — Cr — Pt — Ru -n fJM 

tf'3 9. 0 3 8 C o — 2 1 . 0 2 1 C r — 2 9. 4 3 0 P t - 1 0. 511 

RuXfo-o X #«"£•£> ij, Co 0 ###!!£•# ̂ fe0!l 1 J: Hi t, /JN 3 < & o T 

l\50 d® 3 9. 0 3 8 C o — 2 1 . 021Cr-29. 430Pt-10 

.511 Ru^M o i#IC r 

©£-fH;:tt-f£&SC r(DmT$ktk&3 5 a \%XfoZ>0 

[0110] C o - C r - P t - R u ^^0C o 

mm 1 y i^5Co|»^©i (Co-Cr-Pt 

- R u 5 C o ^©lilij^) Tfcy, 

[0111] *^»J2 0^->fy 

tCo 

[0112] MLfcCo-Cr-Pt-Ru^|»^0M^3 9. 0 3 8Co-2 

1. 0 2 1 C r — 2 9. 4 3 0 P t — 1 0. 511Ru£ L/cJ^&, 

0!J 1 tmmiZT X££XfftfflL*'fJ?Xs 3 9. 0 3 8 C o — 2 1 . 0 

2 1 C r — 2 9. 4 3 0 P t — 1 0. 51 1 Ru(feS1 0 6 M m 

J*TF) .Com* 0M4 5-1 0 6 Mm) £?#fc0 
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[0113] mbtltc3 9. 0 3 8 C o — 2 1 . 021Cr-29. 430Pt-10 

. 5 1 1 R 9 9. 6 2 g IZ, Si 02^5 7. 7 6 gN C r203 

^6 2. 6 2 g £gsjp 

@^2,9 8 8,0 0 00) Tl\ 

[0114] tfac, t#^tl/c#«;Fb^r^6 2 0. 7 3 gt MlfflCote 

3 2 9. 2 7 g^( ^ - 7'^—> i -f *-"C 6 7 r p mN 3 

Om i n ©^{^T'/tb'n LT, 

[0115] 9. 0 3 8 C o — 2 1 . 02 

1 C r — 2 9. 4 3 0 P t — 1 0. 5 1 1 R u (#«#S^) 

(DWmtkte3 5. 6 V o I %-efey, (S i 025H&££C r203^ 

®^it) (DWmiut3 o. 4 v o i %-e$>v. #ico« 

) ©ft*U£&3 4. Ovo l%-e«)50 L/cfr^T, 39. 038Co-2 

1. 0 2 1 C r — 2 9. 4 3 0 P t — 1 0. 51 1 Ru (#«# 

s«o iztttzmitmm*. (s i o2«^c r2o3^©^it) ©<**!&& 
0. 8 5 4 £/J\3l,\, ZOtcSb, 39. 038Co-21. 021Cr-2 

9. 43op t — 1 o. 511 RU^M (#«#s^) tmtm 

[0116] t#^tl/ciPJ±'M^ffl;Fb^^3 Og^ : 1 1 9 0°C, J±j] : 3 

1 MPa, mm : 3 0 m i nN : 5 X 1 0"2P a JJTF v K 7° 

(0 3 0mm) £fF^L/c0 fF^L/c'J^ 

1*^7 h 9 6. 6 7 2%tfe9/co &fc\ ftW®J£&8 

. 7 4 g / c m3t'S)?)o 

[0117] |§|5i5J;tf|g|6teN %btltc'MnW^7s K tf-X®Jl^^"fp]|)T®®#SlI 

HI 5 1 OOfe0?I (¥m^©lsR@^ 

ytt5 0 0jLtm) T\ 0 6liS^©fe$^5OOfeO?I (^Jl^CDisR 
g^Util 0 0 Mm) Zfo&o 

[0118] |i|5fcNd:t/li|6^fcNlNT^ 9. 0 3 8Co-21. 021C 

r — 2 9. 4 3 0 P t — 1 0. 5 1 1 R u 1^*1 (#«#Sffi) £&&%} 
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(S i 02, C r203) 

om -e$>z0 39. 
0 3 8 C o — 2 1 . 0 2 1 C r — 2 9. 4 3 0 P t - 1 0. 51 1 Ru 

9 8 8,0 o omt-eji^ 

=&tT^TlN-g)®T\ 3 9. 0 3 8 C o — 2 1 . 021Cr-2 9. 430P 

t-1 0. 511 R HI5fcJ; 

XfM 6 0*1® <£ 9 

£>ti£0 —^ C 

P>tl£0 

[0119] K 

^ LTilH3ti£fr\ HI 5, HI6tcmi^(>:#lfe®*@&illl 

3tit\ HI 6® 

£T©isRfr£>Jl,-C 5 Mm 

-e&*>£¥!]areLtctf^x, -^^Mm2xmbtitcm^w^x K 
L°- 7 5 M rn£Lt 0;1H L 

tl'So 

[0120] : 1 1 9 0°c, J± 

tl ; 3 1 M P a, 0#^ : 6 0 m i nN HHm : 5 X 1 0"2P a JJTF 

y h 7° b 7 fr 0 152. 4 m m X Jp^ 5 . Omm0^-^y h?: 1 9 

fFltLfc0 fFltLtc5>—fy K&9 8. 3 9 9%X$>^tz0 

[0121] WmLtz*-?y ^IZ-D^Ts ^MJ1 tmmiZLTs IMCOINT 

-o tc0 TIEC0i3 9 t,Z. 7 2. 2%X 

h ~o tz o 

[0122] 
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[^3] 

Source Field(G) Reference Reld(G) D;3&]fcffi£(G) ;ia«^(%) 
0° 891 619 446 72.1 

30" 891 619 447 72.2 
60° 891 619 447 72.2 
90° 891 619 447 72.2 

1 20° 891 619 447 72.2 
¥ $ jJS ;H AS ^ m (%) 72.2 

[0123] (^»J3) 

mmm3 90 (71C0-10 

C r — 1 4 P t - 5 R u) — 7 S i 02-3 C r20 1 , 2 tm 

o —Us MLfc2I^07h7'fX^SI&^ (Co-Cr-Pt 

- R u C o 3&30 Co-Cr-Pt-Ru 

34. 0 9 1 C o — 2 2. 7 2 7 C r — 3 1 . 8 1 8 P t - 1 1 . 3 

6 4 R u -e & o T ij, Co 1 , 2 J; y =fc /J\$ 

103 4. 0 9 1 C o — 2 2. 7 2 7 Cr-31. 818P 

t - 1 1 . 3 6 4 R o t 

#IC r <Z)£-fHc:ftt"£>&JgC r 4 0 a t %-££>£>«, 

[0124] 3 TUs Co-Cr-Pt-Ru ̂ #^®C o 

MJK 2 cfe *J =&/>;* |U5Co»i (Co-Cr-

P t — R u C o TfckK *-

[0125] *^5te0!J 3 ©*-$** 

tCo 

[0126] Co-C r-Pt-Ru^|»^0M^3 41 091Co-22. 72 

7 C r — 3 1 . 8 1 8 P t — 1 1 . 364Ru£ LtcU^t, 1 , 2 

tmmiZT 3 4. 0 9 1 C o — 2 2. 727 

Cr-31. 8 1 8 P t — 1 1 . 3 6 4 R u (fe^ 1 0 6 M m JJTF 

) N CoM (t#4 5~1 0 6 Mm) £fF^L/c0 



WO 2014/054502 32 PCT/JP2013/076096 

[0127] fFll/c3 4. 0 9 1 C o — 2 2. 7 2 7 Cr-31. 818Pt-11 

. 3 64 Ru^#S^5 7 8. 5 7 g IZS S i 02^5 8. 2 6 g, C r203 

1^6 3. 1 7 g £gsjp 

@^2,9 8 8,0 0 00) £*TI\ 

[0128] t#^tl/c#«;Fb^r^5 9 8. 3 0 gt (ffi 

3 5 1. 7 0 g^, ^-7 7->>i^-t6 7rpm, 3 

Om i n ©^{^T'/tb'n LT, 

[0129] 4. 0 9 1 C o — 2 2 . 72 

7 C r — 3 1 . 8 1 8 P t — 1 1 . 364Ru 

(DWmtkte3 3. 3 V o I %-efey, (S i 025H&££C r203^ 

®^ft) (DWmiUZ 3 0. 4 V o I %-efey, #lCo« 

) 0)Wm\kte3 6. 3 V o I %ZfoZ>0 Ltcif-O X, 34. 091Co-2 

2. 7 2 7 C r — 3 1 . 8 1 8 P t - 1 1 . 364Ru (#«:£: 

s«o iztttzmitmm*. (s i o2«^c r2o3^©^it) <Dwm&& 
0. 9 1 3 £/J\3l,\, ZOtcSb, 34. 091Co-22. 727Cr-3 

1. 818 p t — 1 1. 3 6 4 R u tmtm 

*£<D&'&&&mziTtoti^-r^o 

[0130] t#^tl/ciPJ±'M^ffl;Fb^^3 Og^ : 1 1 9 0 °CN f±.jj : 3 

1 MPa, mm : 3 0 m i nN : 5 X 1 0"2P a K 7° 

(0 3 0mm) £fF^L/c0 fF^L/c'J^ 

K 9 7. 4 3 0%-efe^/co &fc\ ftW®J£&8 

. 7 4 g / c m3tS)So 

[0131] H|7 £J;t/|i|8&N K 

ooig©?i (¥m^©isR@^ 
ytt5 0 0jLtm) T\ 0 8liS^©fe$^5OOfe®?I (^Jl^CDisR 
g^Util 0 0 Mm) Zfo&o 

[0132] M7&£Zfm 8 iZ&^Ts 4. 0 91Co-2 2. 7 2 7 C 

r — 3 1 . 8 1 8 P t — 1 1 . 3 6 4 R u (#«#Sffi) 
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(s i o2, c r2o3) 
om ?-#>Z0 34. 

091Co-22. 7 2 7 C r — 3 1 . 8 1 8 P t — 1 1 . 3 6 4 R u 

9 8 8,0 0 omt-eji^ 

£*T^TlN-g>®T\ 3 4. 0 91Co-2 2. 7 2 7 C r — 3 1 . 818P 

t-1 1. 3 64 R m7]8£ 

t/m 8 0*1® <£ 9 

£>ti£0 —^ C 

P>tl£0 

[0133] K 

^ H|7N g|8 

41^0 Ltcif-Ox, 3 -e?#x K tf— 
5 M mJ^±®L/cI£MLTIN4^x tlo 

[0134] ftlZs 'J&^]£: 1 1 9 0°C, J± 

tl : 3 1 M P a, 0#^ : 6 0 m i nN HHm : 5 X 1 0"2P 

y h 7° b X fr 0 152. 4 m m X 3 5 . Omm0^-^y h?: 1 9 

fFi^L/co 8. 5 7 3%Xfc^tc0 

[0135] htCOlNT, ^MJ1 £|W|«^LT, IMCOINT 

tco TIEC0i4 9 ^ 7 3 . 4%X 

fco 

[0136] [H4] 

Source Reld(G) Reference Reld(G) ;I&*tJ£^Jt(G) 
0° 891 618 453 73.3 

30° 891 618 453 73.3 
60° 891 618 453 73.3 
90° 891 618 454 73.5 

1 20° 891 618 454 73.5 
¥ *0 ;1 ;S ffi 3- m (%) 73.4 

[0137] (^»J4) 
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9 0 (7 1 Co-10 

C r—1 4 P t - 5 R u) — 7 S i 02- 3 C r20 ,Xh^), 1 -3 tm 

mx$>2>0 ^L/c21i07S7^X^i^ (Co-Cr-Pt 

- R u C o Co-Cr-Pt-Ru 

II J&if 18. 692Co — 28. 037Cr-39. 2 5 2 P t - 1 4. 0 

1 9 R u Xfo o X U. Co 1 - 3 £ y t /JN^ 

<4^TlN-g)0 101 8. 692Co — 28. 0 3 7 Cr-3 9. 2 5 2 P 

t - 1 4. 0 1 9 R u o 

#IC r 0^It^^-T^#SC r 6 0 a t %Xfc&0 

[0138] *^Bte0!J4 X&s Co-Cr-Pt-Ru ̂ #^®C o 

MJ1 -3d:y:fc/jN^<4^TlN^^ |U5Co»i (Co-Cr-

p t — R uc oTfcy, *-

1 - 3 

[0139] ^»iJ4 0^->fy \*Z&LT<D&?lZLTWmt2>££*>lZWm$:?j^ 

tc o 

[0140] Co-C r-Pt-Ru^|»^0M41 8. 692Co-28. 03 

7 C r — 3 9. 2 5 2 P t — 1 4. 019Ru£ L/cJ^&, 1 , 2 

tmmiZT 18. 692Co — 28. 037 

Cr-39. 2 5 2 P t — 1 4. 01 9Ru (feS 1 0 6 ixmUT 

K CoM (fei4 5 ~ 1 0 6 Mm) £fF^L/c0 

[0141] MLfcl 8. 692Co — 28. 037Cr-39. 252Pt-14 

. 0 1 9Ru^#^5 2 2. 3 9gtC, S i 02^5 8. 8 3 g, C r203 

1^6 3. 7 8 g £8sjbn )\sXWt£:fi1& (tf-JU$JU0Hft@$E 

@^2,9 8 8,0 0 00) 

[0142] ftlZs t#^tl/c#«;Fb^r^5 4 5. 9 7 gt MlfflCo^ m 

4 0 4. 03 gi^;, 67 r pm, 3 

0 m i n LT, JPJPM^ffl;Fb^^£f§/c0 

[0143] 1 8. 692Co — 28. 03 
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7 C r — 3 9. 2 5 2 P t — 1 4. 019Ru 

(DWmtkteZ 7. 9 V o I %-es>y, (S i 02«^C r203^ 
©^It) ©<**U£tt3 0. 3 V o I %-efey, #lCo« 
) 1 . 8 vol %-?£>£„ L/cfr^T, 18. 692Co-2 

8. 037C r — 39. 2 5 2 P t - 1 4. 01 9Ru (#«:£: 

s«o iztttzmitmm*. (s i o2«^c r2o3^©^it) ©<**!&& 
1 . 0 8 6 t>ZOtcSb, 18. 692Co — 28. 037Cr-3 

9. 2 5 2 P t — 1 4. 019 Ru^M 

[0144] t#^tl/ciPJ±'M^ffl;Fb^^3 Og^ : 1 1 9 0 °CN f±.jj : 3 

1 MPa, mm : 3 0 m i nN : 5 X 1 0"2P a JJTF v K 7° 

(0 3 0mm) £fF^L/c0 fF^L/c'J^ 

K 9 7. 5 2 8%tfe^/c0 &fc\ ftW®J£&8 

. 7 4 g / c m3tS)So 

[0145] ^9£J;rJ^ 1 0liN %bntc'MfeW^X K bf— 

m91 oofe®?i (¥m^©isR@ 

& y 5 0 0 M m) T\ @10 5 0 0 (¥E^0 

IsRS^Util 0 0 Mm) 7:'hZ>o 

[0146] El 9 t/El 1 0tC£lN-C 1 8. 692Co — 28. 037 

Cr-39. 2 5 2 P t — 1 4. 019Ru i^*@ (#«#Sffi) tmt 

I (S i O, C r 203) ttfMfr :©#it 
mtpizfi&LT^z>mmz(DB&mmc o*@ (ME#S*@) ?-#>z0 ^ 8 
. 692Co — 28. 0 3 7 C r-3 9. 2 5 2 Pt-14. 0 1 9Rup 

9 8 8, o o omt-eji 
^(DX's 18. 692Co — 28. 0 3 7 Cr-3 9. 2 5 2 

pt-1 4. o 19RutT, @9^ 

£XfM 1 0*1® J: 9 
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[0147] K 

t, m&vmt 119, ii oizmzt/vtim&oimzwi 

1 O0^T0lsRfr^l,T^ m 
& 5 IX m£ £¥U»T"e$ £<> L/ctf^T, 4 T??# £ tlfc'Jft^ 
fr^X h ¥-XtplZtem&if 5 MmJ^±0;i^L/cIIMti#;SLTlN4lN 

btiZo 

[0148] )XIZS : 1 1 9 0°C, J± 

2) : 3 1 M P a, 0#^ : 6 0 m i nN HHm : 5 X 1 0"2P a lUT(D0kft-£* 

y h 7° b X fr 0 152. 4 m m X 3 5 . 0 m m CD •$? — y S £ 1 O 

fFlt L fc0 fFlt Ltc$>—fv K 9 9. 24 3%Tfc9/c0 

[0149] fF^L/c^-^fy KtCOlNT, ^MJ1 £|W|*i^LT, 

CDI^H^T^ tc0 "FIECDi 5 9 7 4. 7 %7i' 

h -o tz o 

[0150] [H5] 

Source Field(G) Reference Reld(G) ;i&{&£^it(G) ;I;U^J£^(%) 
0° 884 625 467 74.7 

30° 884 625 467 74.7 
60° 884 625 466 74.6 
90° 884 625 467 74.7 

1 20° 884 625 467 74.7 
¥ K] ;1 & Bt •£ ^ (%) 74.7 

[0151] (^MJ5) 

mmms t{,Twm[,tc$-?v h±wmmte, 90 (71C0-10 
C r—1 4 P t - 5 R u) — 7 S i 02-3 C r 203T:'fo<>J s 1 -4 tm 

*§-£•£>£ o —^ ^L/c2aiI©77 (Co-Cr-Pt 

— R u -• C O ^7^) CD 9 CO—Cr — Pt—RU "• #^7^CDfI 

J$&^ife0!l3 £|W|*§tC3 4. 0 9 1 C o — 2 2. 727Cr-31. 818 
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Pt-1 1. 3 6 4 R u 1034. 091Co-22. 727Cr 

-31. 8 1 8 P t — 1 1 . 3 6 4 R u 

3tl-g>#SC o i#IC r r ®J!^iU;b&4 0 a t % 

[0152] ^»J1-4-m, Co-C r-Pt-Ru^#®^C9lNT(i/f-^$ 

tC<££;Fb^:fri££tT^TlN&lN(mcttU *^ife0!l 5-e&N CoM 

tc o ̂  T t £ ;Fb-n^f$; £ *T o x ̂  z> 0 

[0153] \*Z&LT<D£?lZLTWmt2>££*>lZWm$:?j^ 

tCo 

[0154] Co-C r-Pt-Ru^|»^0M^3 41 091Co-22. 72 

7 C r — 3 1 . 8 1 8 P t — 1 1 . 364Ru£ LtcU^t, 1 - 4 

tmmizy s^>rx£j:tf#8&£fTo-c 34. 091C0-22. 727 
Cr-31. 8 1 8 P t — 1 1 . 3 6 4 R u 1 0 6 ju, m JJTF 

) N CoM 0M4 5-1 0 6 Mm) £fF^L/c0 

[0155] fFll/c3 4. 0 9 1 C o — 2 2. 727Cr-31. 818Pt-11 

. 3 64 Ru^#^1 0 5 5. 8 7 g tCN S i 02^9 9. 2 8 g, C r2 

o3^ 10 7. 6 o g 

@$Em2,9 8 8,0 0 0@) £*TI\ #«;Fb^^^t#/c0 

[0156] t#^tl/c#«;Fb^^fr^>^-r^3 4. 0 9 1 C o — 2 2 . 727C 

r — 3 1 . 8 1 8 P t — 1 1 . 3 6 4 R u (DW 

mb&5 4. 0 V o I %-efey, (S i 02^i:C r203^©^ 

It) ©l«j:b&4 6. Ovo l%-e«)50 L/cfr^T, 3 4. 0 9 1Co-

22. 7 2 7 C r — 3 1 . 8 1 8 P t - 1 1 . 364Ru (#« 

&mm*) iztttzmitmm*. (s i o2«^c r2o3^©^it) 
ttO. 8 5 2 £/J\3l,\, ZOtcSb, 34. 091Co-22. 727Cr-

31. 8 1 8 P t — 1 1 . 3 6 4 R u £SHt^ 
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[0157] WMLtc Co5M8 8 2. 5 7 g S i 02^8. 2 0g, C r2 

03^8. 8 9 g £gsjp 

i,i 42,64 o@) 

[0158] IMZS t#^tl/c#«;Fb^r^5 9 1. 4 5 gt «;Fbi§r^3 5 8. 

5 6 g t&s 9 ~ ~J=7~ t>— X6 7 r pm, 30m i n (D^i^XWtIP 

S#1C 0^7^ CDifclfthbti 3 6. 3 v o I %T'fe'i>o 

[0159] t#^tl/ciPJ±'M^ffl;Fb^^3 Og^ : 1 1 9 0°C, J±j] : 3 

1 MPa, mm : 3 0 m i nN : 5 X 1 0"2P a K 7° 

(0 3 0mm) £fF^L/c0 W$kLtcj&fa 

K 9 7. 5 9 3%tfe^/c0 &fc\ ftW®J£&8 

. 7 4 g / c m3tS)So 

[0160] i1 1 focfct/IH 1 2&% K 

ii Mmmm(Di%w\ ooig©?i (^m^^is 
Rg^ytt500jLtm) T\ m 2liI^©fe$^5 0 0fe®?I (¥Jl 

& 1 0 0 Mm) -efe£o 

[0161] ^ 1 1 1 2K£^-C\ 0cfe©*l&3 4. 0 9 1 C o — 2 2 . 72 

7 C r — 3 1 . 8 1 8 P t — 1 1 . 364Ru i^*@ (#«#Sffi) £11 

M (s i o, c r2o3) ttfMfr:®#i 
offi (ME#S*@) XfcZ0 

[0162] 34. 0 9 1 C o — 2 2. 727Cr-31. 81 8Pt-1 1. 364 

R 9 8 8,0000 

N-g>0T\ 34. 0 9 1 C o — 2 2 . 727Cr-31. 

8 1 8 P t — 1 1 . 3 6 4 R M 

1 1 33ctt/IH 1 0*1® <£ 9 

t!:TlN-g>fr\ 1 , 14 2, 6 4O0tS>^ 3 

4. 0 9 1 C o — 2 2. 7 2 7 C r — 3 1 . 81 8Pt-1 1. 3 64 Ru 
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¥#J->TF"e&£o Z(Dtci£>, Col 

mi 2<D&mmmn 
^-MlZfc^X, C o £>*l£>0 

[0163] /C/CLN 5 T'tis C o LT^—JU$ JUtCcfc ^/In" 

T ̂  £ 0 T\ Co tc ft L T tf'-JU $ JU tC £ Z> ;Ft£- £ *T o T IN & ̂  Jjgfly 

1 -A-ttt^X, 'Milpfr7^X K kf — X CD C o *@UTIfflJI < 4o TIN^ 

(TX^O KTIN^>) 2 0#S1I 

KJ:bfr2£Lt0fife0C o*|©tt*Itl:ttN 

C bVs±.XfoZ>Zt1?mfr^LtlZ>o 

[0164] %tzs 

ts Hfe£>*@£: LTilH3ti-g>fr\ M 1 K M 1 2 ti 

4INQ L/cfr^T^ 4*e?#^ti/c'MilSfr7^x K tf— 

5 M m J^±®;i^ L/cI£M[sX^%:^t%7Lbn&0 

[0165] ^L/ciPJ±'M^ffl;Fb^^^ffllNTN <J&^J£: 1 1 9 0°CN J± 

tl : 3 1 M P a, 0#^ : 6 0 m i nN HHm : 5 X 1 0"2P a 

y h 7° b X frlN% 0 152. 4 m m X 3 5 . Omm0^-^y h?: 1 9 

fFltLfc0 fFltLtc5>—fy K&9 9. 1 7 4%tfe^Co 

[0166] WmLtct-fv K^OINT, 1 £|W|*mcLT, IMCOINT 

(DW^^k'li-o tc0 TIECDi6 9 ̂  6 9 . 2%X 

h -o tz o 

[0167] [H6] 

Source Field(G) Reference Field(G) ;I»ffi3£^Jt(G) iais$(%) 
0° 886 626 432 69.0 

30° 886 626 431 68.9 
60° 886 626 433 69.2 
90° 886 626 435 69.5 

1 20° 886 626 434 69.3 
? ft I s i j $ (%) 69.2 
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[0168] (^»J6) 

90 (71C0-10 

C r — 1 4 P t - 5 R u) — 7 S i 02- 3 C r20 1 - 5 tm 

—JD, WMLTC2MM(D7 (Co-Cr-Pt 

— R u C o 1^7^) CD 9 CO—Cr — Pt—RU "• #^7^CDfI 

5 tmBiZ3 4. 0 9 1 C o — 2 2. 7 2 7 Cr-31. 8 

1 8 P t — 1 1 . 3 64 Rutfe§0 :®34. 091Co-22. 727 

Cr-31. 8 1 8 P t — 1 1 . 3 6 4 R u IZ 

#W3tl£#)IC o i#IC r r CDJlC^iU;b&4 0 a 

t %?$>Z0 

[0169] ^»iJ1-4-eti, Co-C r-Pt-Ru^#®^C9lNT(i/f-^$ 

lZj:ZM'£ftWl%?T?T^%i:^(DlZttLs —H, *^fife0!l 6^fe0!l 5 

tmWz, C o^tcoiNT:fc^->'U$>'U"eilM^^;Fb^f^tT^T 
lN §o 

[0170] *^Bte0!J 6 ©*-$*'> \**&LT<D£?lZLTW®:tZtt*,lZWffi%:'f7? 

tCo 

[0171] C o -C r - P t - R ui^£:^0flj5££^»ij5 tmmz3 4. 0 9 1 

Co-22. 7 2 7 C r — 3 1 . 81 8Pt-1 1. 3 6 4 R u t LtcMft 

^ 1 -4 tmmzT 34. 0 91C 

o — 2 2. 7 2 7 C r — 3 1 . 8 1 8 P t - 1 1 . 364Ru Oft 

% 1 0 6 nm&LT) ^ C o|^ (M4 5~ 1 06/xm) *W$kLtc0 

[0172] fFll/c3 4. 0 9 1 C o — 2 2. 727Cr-31. 818Pt-11 

. 3 64 Ru^#^1 0 5 5. 8 7 g IZS S i 02^9 9. 2 8 g, C r2 

03^ 10 7. 6 0 g (tf'-JU^ JU©mtt 

mmmz2, 9 8 8, o o o@-es>y^Mj5 tmffi-c&Zo ) £*TI\ # 

[0173] mbntcim^ttm*±mzttt%34. 091C0-22. 1 21 c 
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r — 3 1 . 8 1 8 P t — 1 1 . 3 6 4 R u (Dfo 

mtb&5 4. 0 V o I %(S i 02^i:C r203^©^ 

ft) ©ft*Itb&4 6. Ovo l%-e«)50 L/c^^T, 3 4. 0 9 1Co-

22. 7 2 7 C r — 3 1 . 8 1 8 P t - 1 1 . 364Ru (#« 

(s i o2«^c r2o3^©^it) vwmtt. 

ttO. 8 5 2 £/J\3l,\, ZOtcSb, 34. 091Co-22. 727Cr-

31. 8 1 8 P t — 1 1 . 3 6 4 R u 

[0174] £tc, ft&Ltc Co5M8 8 2. 5 7 g K, S i 02I^8. 2 0g, C r2 

03^8. 8 9 g £gsjp LT^->»U$ (<K-Jl/$ Jl/O^ftlUlE 

@$ui 1,5 7 8,9 6 om-e&y, 5 ©jgftiufeiii& 1,142,64 

0@J;U:fc3 8%^#</^T^So ) Ti\ «;Fb^^^t#/c0 

[0175] t#^tl/c#«;Fb^r^5 9 1. 4 5 gt «;Fbiir^3 5 8. 

5 6 g t&s $ ~ ~J=7~ t>— T'6 7 r pm, 30m i n ©^ftTiJb'n 

S#1C ofj)^ CDifcffthbti 3 6. 3 v o I %T'fe'i>o 

[0176] t#^tl/ciPJ±'M^ffl;Fb^^3 Og^ : 1 1 9 0°C, J±j] : 3 

1 MPa, mm : 3 0 m i nN : 5 X 1 0"2P a JJTF v K 7° 

(0 3 0mm) £fF^L/c0 fF^L/c'J^ 

K 9 8. 0 5 3%-efe^/co &fc\ ftJf:^Jt&8 

. 7 4 g / c m3tS)So 

[0177] i1 3 focfct/IH 1 4&% K 

ii 3^is^i©^fri oofe®?i (^ntpvm 
RliUli5 00/xm) T\ m 1 4(iIiPi©^$^5 0 0|g©?S (^E 

1 0 0 Mm) -efe^o 

[0178] m 1 3 1 4 3 4. 091Co-22. 72 

7 C r — 3 1 . 8 1 8 P t — 1 1 . 364Ru (#«#Sffi) tW. 

im (s i o, c r2o3) zmm 
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[0179] 3 4. 0 9 1 C o — 2 2. 7 2 7 Cr-31. 81 8Pt-1 1. 364 

R 9 8 8,0000 

^(DX\ 34. 0 9 1 C o — 2 2 . 727Cr-31. 

8 1 8 P t — 1 1 . 3 6 4 R uItHI 

1 3 focfct/IH 1 0*1® <£ 9 

^f\—1 , 5 7 8, 9 6 0[g]"TrfelJs 3 

4. 0 9 1 C o — 2 2. 7 2 7 C r — 3 1 . 81 8Pt-1 1. 3 64 Ru 

£SHblM^ £ Z;Fb^f^ £ mo#-JU $ JKBJUft0&IU&© 

¥:fr*MJt-efe£o zotcsb, Col 

^i£L£-;bt\ il 3 33ctt/H11 4©#Iiti 

C o*@&fifeCO*@£: LTll^^ti/ct® £>ti-g>0 

[0180] /c/cU ^MJ6-ettN C o^^CttLT^-JU^UtCJ^Fb^tT^ 

T IN £ 0 T\ Co tC ft L T tf'-JU $ )\s tC £ Z> tT ̂  T IN 4 ̂  JjgflJ 

1 — 4 i;hb^Ts K t°-X^©C o*@ti^i;TlfflS< 4^TIN^> 

(7X^9 Khbfr^$ < TIN^>) t^ZbtlZo ^P^tClil 1 4 0#S1I 

7X^0 KJ:bfr2£Lt0fife0C o*@0l*f*J;b^ 

C o*@£tiacttLTBJ^7HcO. 5J^±T'fe£d£fr!^IXti£o 

[0181] t.tcs 

t, Hfe®*@<>: LTilH3tl-g>fr\ @1 3, i1 4 tC&Hfe®*@&ill|3tl 

&IN0 u/cfr^T^ 4*e?#x K kf— 

5|im J^±®L /cI£M L T INfti\ t MX b tl£0 

[0182] tfac, ^L/cipj±'M^ffl;Fb^^^ffliNTN <J&^J£ = 1 1 9 0°C, j± 

t ; 3 1 M P a, 0#^ : 6 0 m i nN HHm : 5 X 1 0"2P a JJTF 

y h 7° b X frlN% 0 152. 4 m m X Jp^ 5 . Omm0^-^y h?: 1 9 

fFltLfc0 fFltLtc5>—fy h0*@tt^Jt &9 8. 9 6 2%Xfo^tc0 

[0183] WmLtz*-?y K^OINT, 1 £|W]*mcLT, S«J(:OINT 
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tco "FeECD^ 7 9 6 6 . 5%T' 

h ~o tz o 

[0184] IW1 

Source Field(G) Reference Reld(G) MAi&£$&(G) »&«*¥(%) 
0° 893 626 416 66.5 

30° 893 626 415 66.3 
60° 893 626 416 66.5 
90° 893 626 417 66.6 

1 20° 893 626 416 66.5 
¥ m m a m s m (%) 66.5 

[0185] (hbl^iJD 

mm 11 LrftmLtc$-?<y s 90 (71 c o -1 0 

C r—1 4 P t - 5 R u) — 7 S i 02-3 C r20 1 - 6 £M 

ffi-C$>2>o —JD, WMLtc2MM(D7 (Cr-Pt-Ru 

Cote) ffl9^ 1^te©flj«3 4. 483C r—48. 

2 7 6 P t — 1 7 . 2 4 1 R u^-feU, C o tlT£ 

£>t\ C o®#WSlJ-^ti-tzP (C0 3 4. 483C r—48. 276Pt-

17. 24 1 Ru^ (#«#Ste) K##;**l£>&SCoi:&S 

C r ©^IttCM-r-S^SC rCDJI^&tfc&l 00at%"eft5o ) 

1 -6£&d©j&-e*|g-f£o £• 

tte^C o ffll\§Co©^©i (Cr-Pt-R 

u & C o te£>ff •#]-£•) 1 & o T£ <J 

N ?-/fy 1 -6£mmz%:?T^&o 

[0186] *J£&0!J1 <D*-?y \*%&LT<D£?lZLTW®:tZ££*>lZWffi%:'f7? 

tc0 

[0187] -^#1^0)11^^3 4. 483C r—48. 276Pt-17. 241 R 

utLtzVAfttes 1 - 6 tnmZT 3 

4. 483C r—48. 2 7 6 P t - 1 7 . 241 Ru (feS 1 0 

6 nm&LT) ^ C ote (M4 5~ 1 06/xm) %W$kLtc0 
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[0188] fFll/c3 4. 483C r—48. 276Pt-17. 24 1 Ru^ 

7^4 7 6. 47g^N S i 02^5 9. 2 7 gN Cr203te6 4. 26g£ 

2, 9 8 8,0 

00@) £*TI\ 

[0189] t#^tl/c#«;Fb^rte5 0 4. 10 g^ MlOCote (fit 

4 4 5. 90 gih^ l)-t6 7 r pm, 3 

Om i n ©^{^T'/tb'n LT, JPJPM^ffl;Fb^te£f§/c0 

[0190] 4 8 3Cr-48. 27 

6 P t — 1 7 . 2 4 1 R u lirtte (MtttSte) (DWmtkte 2 3.6 

v o I %T?&yN IIMte (S i 02te«^C r203te©1§rft) 0l«J:b& 

3 0. 3 v o I %T'fel'JN #1C ote CDifcffthbti 4 6. 

1 v o I %X'foZ>0 L/cfr^T^ 34. 483C r—48. 2 7 6 Pt-1 

7.24 1 RU^ (#«#ste) iztttzmitmm*. (s i o2i 
*tC r203te©^lt) (DWmiUZ 1. 2 8 4-efey, H~ 

6 Z(Dtci£>, 3 4. 4 8 3Cr-4 8. 2 7 6 

P t - 1 7. 2 4 1 Ru^ (MtttSte) £I£Mte£©;Fb1§r 

^ ^ife0!J1 - 6 £tmLT&ftM:jfomz< ̂ £%pLbtlZ>0 
[0191] t#^tl/ciPJ±'M^ffl;Fb^rte3 Og^ : 1 1 9 0°C, l±jo : 3 

1 MPa, mm : 3 0 m i nN : 5 X 1 0"2P a K 7° 

(0 3 0mm) £fF^L/c0 fF^L/c'J^ 

h ¥~X(Dm&f£te 9 7. 7 4 1%-eS)9/co &fc\ ftW®j£&8 

. 7 4 g / c m3tS)So 

[0192] i1 5 focfct/IH 1 6&N K tf— 

nn 5^is^i©^fri oofe®?i (¥m^©is 
RliUli5 00/xm) T\ m 1 6liI^©fe$j!)<5 0 0fe©?I (¥E 

1 0 0 Mm) -efe^o 
[0193] HI 1 5 fcNd:t/lil 1 6 3 4. 483Cr-48. 27 

6 P t - 1 7. 2 4 1 R u^#|| (#«#Sffi) (S i 02, C r2 
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o3) 
om ?-frz0 34. 4 8 3Cr-4 

8. 2 7 6 P t — 1 7 . 24 1 R 

!tm&0&2, 9 8 8, 3 4. 4 8 3C 

r-48. 2 7 6 P t — 1 7 . 241Ru i^*@ tmikMB t 

Lp^t, HI 1 5 33ctt/HI 1 0*1® J: 9 

4 3 tlT IN 4 IN 0 tfifffi JF^ 

[0194] S/c, K tf-X^^M^L/cIIMfr^LTlN/c^-r^ 

^ Hfe©*@£: LTil^3ti£££3s iUi# < 1 5, g| 1 6^/JN 

/jN^4Hfe©*@frll^^tl-g) £ Z 5s @1 6©^ 

TOmRfrb^lTs Si^5/imgM§o L/cfr^T, *tb&0!J 1 T?f# 

£> 71X K fcf-X ^ JC &5|im L 

[0195] ZCDtcSbs *tb&0!l 1 T??#£*l£>*—$*'> 9 'J 

[0196] 'J&^]£: 1 1 9 0°C, J± 

tl : 3 1 M P a, 0#^ : 6 0 m i nN HHm : 5 X 1 0"2P a^T®^"?* 

y h 7° b X fr 0 152. 4 m m X 5 . Omm0^-^y h?: 1 9 

^L/co %LtcS>-fv K0*@tt^Jt&9 9. 1 1 3%-efe^/co 

[0197] WmLtz*-?y ^IZ-D^TS ^MJ1 tmmiZLTs ii;«C9^T 

(DW^^ii-o tc0 TIECD^8 9 IF:£j;Ji}!lfitS^&7 5 . 2%T' 

h -o tz o 

[0198] 
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[^8] 

Source Field(G) Reference Reld(G) 3R;att£&K(G) 
0° 884 624 470 75.3 

30° 884 624 470 75.3 
60° 884 624 469 75.2 
90° 884 624 469 75.2 

1 20° 884 624 469 75.2 
? is i a B j * (%) 75.2 

[0199] (tb$^iJ2) 

mm2t LT9 0 (7 1 C o - 1 0 

C r—1 4 P t - 5 R u) — 7 S i 02-3 C r20 1 -6, tt 

$&#!] 1 £ |W| \S 7? Jb 5 o 

[0200] L L 4 ^ , *mm 2 T? WWk Ltz7 h7-f X# Ste tt7 1 Co 
— 1 OC r—1 4 P t - 5 R u 1 d GO 1 ffill® T7 K 

(S i 02te, C r203te) £;Fb"n LTiPEE'M 
mmttWMLT33y, 1 -6N tb$^yi©<t?c2ai©7 
Kv^xtste (^»J1 -6-ettCo-C r-P t -R u £C 
omm\iTiic r — Pt — Rucote) £m<tmm*. 
(S i 02tes c r203te) 

ZCDtcSbs &mm\2.lZfc^TWMtZ>$—'? 
y K t<- 33 "C N t )H*@ tiCo C r Pt Ru (D<h-~Q y N Co 

[0201] ttz, 7 1 Co-1 OC r-1 4Pt-5Ru^#||i:33^T, Co^C 

r (D&stlzMtZC r ©Jl^&tbtt 1 2. 3at%tfey, UK i 1 3&^ 

% 7 1 Co - 1 OCr—14Pt—5R u £•&*! lififtte& o T ̂  £ 

£%7LbtlZ>0 $blZs 7 1 Co - 1 OCr—14Pt—5R u Affile33 

INTN C O £ P t (D&EflZttTZ P t ©JM^&tbte 1 6. 5at%-eS)5t 

15, do^sus-ettP t &c o©iif-^ > 
P t y & 



WO 2014/054502 47 PCT/JP2013/076096 

[0202] dtUCttLT, -6VI& Co-Cr-Pt-Ru^iCfc^ 

T, Co^C r (D-SEilZttTZC r (DMT&ittt 3 0 a t %JU±V&^(DV 

, mU Co-C r-P t -R 

ttcs hbl^ijl-eti, Cr-Pt-Ru^tSliCo^ 

# I 41\CD Ml £ 4 O T IN 5 £ 3* A tl 5 o 

[0203] *tb&0J 2 ©*-$*'> 

tCo 

[0204] ^-r-g)^#te©llJ55c^ 7 1 C o — 1 0Cr-14Pt-5Ru^|i) 

T7 7 1 Co—1 OC r—1 4 P t - 5 R Up 

(M1 0 6^mWT) £fF^L/c0 

[0205] ^!Lfc7 1Co-1 0Cr-14Pt-5Ru^«1 7 8 0. 0 0 

gtC, Si 02te1 0 4. 7 5 g N C r203te1 13. 5 6 g^illt^ 

—) U $) U H' ;!b •"^t£ £ fr o /c tfv—; u $) u CD ̂  It HH $E HH ^ x 7c 2 SII 

(M14;Fbi=rte (/^-;u$;u©mit[°]$E[°]^^2, 9 8 8, OOO0^fc 
«;Fbl=rte^ tf-)\,5i)\,<Dm5tM&M&Z3, 9 0 6,0 0 00^: L/cfitt 
14;Fbiirte) £?#*:„ 

[0206] *tb&®| 2 IZ £ IN T & N 1 - 4 N mm 1 CD <£ 9 Co £ 3 

dt&ttts ddTl#^n/c«;Fb^rte^iPJ±'M^ffl;Fb^ 

L/co 

[0207] t#^ti/c«;Fb^rte (iPJ±'M^ffl;Fb^rte) 7 1 c o - 1 
0C r—1 4 P t - 5 R u (MtttSte) ©ttfetbtt 6 9. 6 
v o I %T?&yN IIMte (S i 02te«^C r203te©^lt) 0l«J:b& 
3 0. 4 v o I %T'fel'JN #1C ote CDfrffthbti0 v o 

I %-efe^o L/cfr^T, 71Co-10Cr-14Pt-5Ru^|©J 

iztttzmitmm*. (s i o2te^c r2o3te©i§rft) © 
ttfetbttO. 4 3 7-e355„ 
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[0208] 2, 9 8 8, 0 0 

Og^ : 1 2 0 0 °CN j±tl : 2 4. 5 M P a N |f|:30mi n 

, HISfi : 5 X 1 0"2P a JJTF K7°bX£tTl\ WfcWrT, K tf 

-X (0 3 0 mm) £fF^L/c0 WM K 

9 6. 3 0 5 %T'feo/c0 S/c, ><U$>/U©Mltl°]$E[°]i^fr 3 , 9 0 6, 

0 0 om-e&sittl^^s 0 g K7°bXlM£T\ 
'jfaftnWrX K tf— X (0 3 0mm) £fE§* L7c0 fEl^ LTt^nffc-^X h tf— 

X0*@tt^Jt&9 6. 6 7 5%tfe9/co &fc\ ftlf:^Jt&8. 74g/c 

m3tS)l)o 

[0209] El 1 7 &N jtf—2 , 9 8 8, 0 0 0 0 "C £> £> 

^W-M^foVs El 1 8tiN /ft—3, 9 0 6, ooo@ 

ftWkLtc'MvW^X K tf-x©J!3^[p]!fr®© 

^eti»^4ooig©?i (^m*© 
0 0 Aim) 7:'hZ>o 

[0210] El 1 7 £J;t/EI 1 8 1 Co-1 0C r 

- 1 4 P t - 5 R («#Sffi) T?fckK S/c, J*fe0*@&7 1 C 

o—1 0C r—1 4 P t - 5 R u («#Sffi) £&&%} (S i O, 

C r203) 

[0211] S/c, K t°-X^(c;i^L/cIIMfr#SLTlN/c(>:-r5 

<>:, i1 7, i1 8 

i1 7N i1 8©£T©isRfr£ 

IT, Hfe©*@©9 1 0~1 5Am|Ml.o L/c 

*tb&0!l 2 Till btl/c'j&l^x-X h 5 M m J^± 

L /cI£M LZ^Zt^ZbtlZo 

[0212] *tb&0!J 2 -Cft&Lfc 7 1 Co-1 OC r-1 4 

Pt-5Ru7 h7^X^^(i, 1 - 4 £ <fctftb&0!J 1 L 

fcT h7-f X£-#teJ; y ^ ZCDtcSbs 7 h V^ X£-#l 
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K ¥—XtplZ, 1 Co-1 OC r 

- 1 4 P t - 5 R 

/OA 'fO ti •?) o 

[0213] ZCDtcSbs *J£&0!l 2-??#£ft£*—$*'> 9 'J 

frfe^o 

[02M] xiz, 9 

0 6, 0000) : 1 2 0 0°C, J±2) : 2 4 . 5 M P a 

, 0#^ :60mi n, : 5X1 0"2P a h7°bX£*T 

IN% 0 152. 4mmXjp^5. 0mm©^-'!/7 hHo fE$!j L tc0 fEi^ 

1^49©^-^^ h©ffiM)lti9 8. 4 %s 9 8. 4%, 9 8. 4%, 

9 8. 5 %T'fe o fco 

[0215] fF^L/c^-^fy ^MJ1 £|W|*mcLT, 

(DWmZft O fco ML/c4oO^-^'7h 4 9. 3 % 

% 4 9. 2%, 4 9. 3%, 4 9. 2% 

tm u T IN £) •?& y, ^ »J 1 - 6 , mm\ ^ t tb^x fr & y /> S < & O 
TIN/Co 

[0216] mm) 

£ >ilAE! L/c1 — 4 s hblx^ij 1 s 2 tc -9 IN T 0)UJ 

H£T§E©H9 &fc\ h0¥MIS$^7 0 

. 0%JU±-e«>yN fr"9, lt!5 AtmJ^±0;i^LfcI£Mfr#£LTlN& 

L, ^-^'>h0¥MW^6 5. 0%JU±-e 

fey, fr"9, lf|5 MmJ^±0;i^L/cIIMfr#SLTlN/d:iNj:i^^^ 

MOiU ^-^'>h0¥^ii;«$^7O. 0%J^±-efe£fr\ H 

5 L, *-*f 

'> h0¥^S/IIt$i)?7 0. 0 %7fc)jST'fe y, ^"9, 115 /xmj^±©l 

H L/cIIMfr#S LTlN^ii^-^^Mx £ L/co 
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[0218] 1 - 6 (* — fy \-±W(DM$U&^t tit, 9 0 (7 1 Co-1 0 

C r - 1 4 P t - 5 R u) — 7 S i 02 — 3 C r203) &, ilCo, ilC r 

, £<£t/gHb^£#WU IT-feU, iiICoi:i# 
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IC r r (DWs=5-W,VGlfO a t %<£ y < 2 5 a 
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