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A I 2o30ttio&s LlN|5Hti 1 -
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[0058] Li20&N ;tf7X©lHf£i%a&£>J$ft'e£>.So ^/c, 'J grMCOtpT 

j3 7X*(D&m(DL*?t$&L i >N a>K<DM-e$>&tctbs 

i ©#Att#fyes>i>o fcfcu 

14©^T£*§</ctf), ^©®AM&4%JUT<h"t£o BP^ L i2O0Mi 

ttO%®^o4%J^T-eS)-5o i^lU'lt iailfa$M££J:tMb^&fbtetB©mj5 

L i 20©Mi©»S 1^1501*0. 1-3. 5 %s <£ U&fS LUI5 
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L^IBHtt 1 %^Sfro2. 5%JUT-e&-2>o 

[0059] s/c, ±13©® y L i 20&mmw<DmMZ£ yilfof§&1f©<£~F£j§< t\ N 

a20^ttt£®AM^ii§JtC&^TtIti!M4©ffiT£*§< tcSb, N a 2 0# 

i 2 0#^M©f ;uib (L i 20/N a20) tfO. 5 0^;f© 

f50 <h &•?> <£ 9 tCN -tffliJAlN a 2 OaJAilHC^i LTHM]§I"3~•So L i 20 
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%fcM£tZ>0 BP^ K2O0#WMtiO%JU±3%^-efe^o 

K2O0ttiO»S LlN|5Hti0 
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s t- h:>>^jifrJS< 

£&£>„ ±§Eiiij£fg 

&±mwLtz£?iz, Bm<Dk-nsy?m*mizzt&s JP^^P 
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tf'b3^z.£*,mfbti2>o m^y<?^\kiD&xf\&VGm\k(Dtc!$b[z[z, 7)\s 

tl 'J gO^C a 0 (DM\%:\W%t Z> Z 
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&3;L<tiO. 9 3£Lt, cfcy-JlSfS L< tiO. 9 5JU±N &£-Jf$?i: 
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=E)\s°A> ftS% 
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U20 1.5 0.7 

Na20 8.5 8.3 

K20 0.0 0.0 

MgO 4.0 2.6 

CaO 13.0 11.6 

BaO 0.0 0.0 

Zr02 4.0 7.8 

n PT 100 100 
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sssattiiiMPa-m''1] 
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®®&.81N(l0Q0gf) t,20 1.22 t,0& 1.13 1,13 l.tg 1.20 
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<«> 1.714236 1.742857 1.797101 1.557'>43 1.614286 1.6:4236 1.577465 1.714206 

Ht.m. fl^Mfc®WMWMKW*0. 8 
1 N< 1 OQOsfl 



WO 2012/086664 48 PCT/JP2011/079585 

#4 
#5X<KSS No.33 No.34 No.36 W0.3S N0.37 No.38 Wc.39 No-40 
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ISA C.OO o.oo 0 00 OnO O.OO 0 no n.M ft.no 

AljQn 2.0C 3.00 2.00 5.00 5.00 4.00 5,00 5.GQ 

U;Q C.5C 1 00 1.00 3.00 1.50 1,00 1.50 1.50 

Ha;0 ISO 9 00 too 7.00 8.50 a.oo 3.50 a.so 

KjO C.00 1.00 1 00 O-OO 0.00 0.00 100 O.GO 

MgO 4.0C 1.00 1 00 0-00 0.00 2.00 4.GO 4.Q 0 

CaO 18.00 •15.00 15.00 17.00 17.00 18.00 13.00 13.00 

i,0 GOO 0.00 0 00 0.00 0.00 0.00 •100 O.GO 

BaO C.00 0.00 0 00 O.OO O.OO O.OO 0.00 O.GO 

2nd G.0C 0.00 o.oo 0,00 0-00 o.oo 0.00 O.GO 

Z>«; 4.0G 5.00 5.00 4 00 4.00 4.00 2.,00 2.00 

TiOS GOO 0.00 5,00 •o.oo 0.00 0.00 •3.00 O.GO 

m C.OQ G.00 0.00 0.00 0.00 o.oc 0.00 2.00 

YbsOj coo 0,00 O.OG 0.00 0.00 0.00 0.00 0.00 

•U>A C.00 0,00 o.eti 0,00 0,00 0,00 0,00 0.00 

GdA COO 0.00 O.OQ 0.00 0.00 0.00 •ISO 0.00 

NbiO, 0.00 0.00 c.co 0.00 0.00 0.00 2.00 0.0(5 

TojOe coo 0.00 0.0*-' 0.00 0,00 0,00 0.00 0.00 

&st 100X30 i 00.00 lOQ.TO 100.00 t oo.oo 100.00 mm 100,00 

630 S3S 840 822 845 546 8S2 636 

(!00~300"C) 
79 B3 S3 80 85 77 78 76 

•vvyswutt!) ss.o M.6 av.s ms yv.3 8S.5 •37.4 as.s 

itiSttssyitWmAs)) 32.0 32.: 32.2 3.3.2 32.5 32.7 32.2 32.6 

tc« 2 56 2.70 2.73 2.68 2.6S 2.71 27'? 2.73 

tSMttWEMPa-"'"'8) S®f.s1Mi100Cgf) o,™ Q.VO 0 70 0.7Q 0 fi5 0.67 0.70 0 70 

(fciSftS) itSSMNi.WOsfi <1.70 om n^B flW ftfi-S Ofifi 0 7? 0 71 

SMI?] 45C 450 *30 4« 4r,y 450 450 450 

WSttSBI] 4 A 4 4 

SSfc&tt Sfii® 

KN03 •%] SO £50 eo m BO ©a 60 50 

NaNQ3 [«] 40 40 40 40 40 40 40 40 

aSBSiNoeiWgfl 1.05 1.19 1.20 1J>G 1.19 1-20 MO 1.20 

(fsita) SSMNftOtW) m 1.30 1.33 1.32 1.J0 t.3i 1.30 1.3'. 

<6#) 1.657143 1.7 1.7I42S6 1.714266 1.630768 1.791045 1.714266 1.714286 

K,„a#n « 
1Ni1Q00isf))SS«tS„ 
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St4 
No.41 N&42 Wo.43 Mc,44 k<?.45 No .4$ No.47 No .43 

SiO, 84.00 64,00 64.00 64.00 62.00 64.00 34,0a 64.C0 

azo-

AI.O, 

C.OO 

S.DO 

O.GO 

s.ao 

O.OC 0,00 0,00 0.00 

5.0G 

0.00' 

5,00 

O.OQ 

5.00 

azo-

AI.O, 

C.OO 

S.DO 

O.GO 

s.ao S.OC e.flo 5,.00 

0.00 

5.0G 

0.00' 

5,00 

O.OQ 

5.00 

LijO 1.50 150 1.50 150 0.S0 0 50 

31.00 

2.50 

0.OQ 

1 00 

12.50 N^O 8.50 8.50 S.50 8.50 12.50 

0 50 

31.00 

2.50 

0.OQ 

1 00 

12.50 

K,0 O.OO 0.00 0.00 0.00 2.00 l.fiO O.DO o.oo 

MgO 4.GO 4.00 4.00 4.00 £1.00 '3 SO 2.O0 

14.50 

1.60 

12.00 

o.oo 

CKO 13.00 13.00 13.00 13.00 i4.no 12.00 

2.O0 

14.50 

1.60 

12.00 

o.oo SrO O.OO 0.00 O.OO 0.00 D.OO 0.00 o.to 

1.60 

12.00 

o.oo 

BaO SM 

EJ.OO 

0.00 

0.00 

a.oo ; o.oo D.OO 

O.GO 

0,00 

0.00 

o.oo 0-00 

ZnO 

SM 

EJ.OO 

0.00 

0.00 o.oo 0.05 

D.OO 

O.GO 

0,00 

0.00 0.00 o.oo 

ZrOj 2,00 2.00 2.00 2.00 4.00 4.SO 4,00 4.00 

Ti02 

Y,Os 

D.OO 0.00 0.Q0 o.ca 0.00 0.00 O.OC 0.00 Ti02 

Y,Os o.oo 0.00 0:50 0.00 

0.00 

O.DO 

O.OC 

O.GO 

O.GO 

O.OC 

O.OC 

0,00 

o.ao YbjO, •.00 O.GO ZOO 

0.00 

0.00 

O.DO 

O.OC 

O.GO 

O.GO 

O.OC 

O.OC 

0,00 

o.ao 

UA 2,00 0,00 0.OG O.QO at>o 0,00 0,00 0,00 

OJA, 0.00 

0,00 

7..00 

0,00 

0:30 

O.vJO 

O.OO 

0.00 

0-tfC O.GO O.oc o.oo 

Nb.Ov, 

0.00 

0,00 

7..00 

0,00 

0:30 

O.vJO 

O.OO 

0.00 o.oc O.GO O/JC o.oo 

TajOs 0,00 C.QO O.OO i 2.G0 o.oc 0.00 O.OC o.oo 

SSTtt 1CC.00 j 00£0 100.00 100.00 100.00 JOO.OO (00.cc Foaoo 

3L:;..'C. 822 625 641 642 616 623 617 

¥£S««®®;xicrV':c.) 
\500~300"C) 

@o R1 7? 74 08 33 73 >75 

87? 85.4 8^0 

3:.ti 

m? 

zn 

33.1 

31.1 

84.0 »M &M 

313 3U 

8^0 

3:.ti 

m? 

zn 

33.1 

31.1 31.5 33.3 35.0 

Jts 2.B0 2.34 2.87 2M 2.37 2.SS 2.67 

m&im: 
ftS£B.81N(1000gf> D70 0.70 3.7 3 0 75 0£3 o.es 0.63 G.fiS 

m&im: ^£4.&N(SG0£f) 0.60 0.70 0.73 0.75 O.fiS 0.33 o.es fi.AO 

MS# 

umVo) 45-0 450 45<"i 450 450 450 450 4M 

MS# 

vamm-mi 4 4 4 4 4 

MS# MS# 

KN03 [%] 60 so SO so 60 SO 60 60 

MS# 

KaMO3 [%] 40 40 40 40 40 4tJ 40 40 

tfMttffiOiflW'*] 
(EKU&) 

^^9.31^:^0 1.2! 1.2f "LIS i.19 1.23 1..23 1J>0 1.23 
tfMttffiOiflW'*] 

(EKU&) S®4.»N(SG0gf; 1,32 1.31 1.33 1.32 1.50 1.34 1.53 1.33 

W^K,1(W 1.72&571 1.728571 1.675242 1.608667 1.952361 i.? mm 1.73913 1.782809 

, K,.(» it.¥3s&»©«»iss(fsm s 

[0119] 
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[^5] 

H5 
JS^C^/L-%) No.49 No.50 NQ.51 No.52 

SiOj 64.00 63,00 84,00 64.00 

AI203 5.00 9.00 5.00 2.00 

B2OS 0.00 0.00 0.00 0,00 

MaO 150 1.50 3.00 1.00 

Na20 8.50 8.50 4.00 6.00 

K-.0 0.00 O.OO 2.00 1.50 

MgO 0.00 0.00 3.00 4.00 

GsO 13.00 13.00 15,00 17.00 

SrO 4.00 0.00 0,00 0.00 

BaO 0,00 2.00 0.00 0.00 

ZnO 0,00 0,00 0.00 0,00 

Zr02 4.00 3,00 4.00 4,50 

TfOs 0.00 0.00 0.00 0.00 

•&«+ £3 a I 100,00 100.00 100.00 100.00 

Wfe itm 2.76 2.71 2.67 2,71 Wfe 
640 659 927 840 

Wfe 

•TOffl»»i[Cxio-Vac] 81 76 75 74 

Wfe 

•V>^[GPa] 87 86 89 89 

Wfe 

itpte^[MNm/kg] 32 32: 33 33 

Wfe 

(SfcStfc®) 
^S9.81N(1000gf) 0.72 0.73 0.73 0,68 

Wfe 

(SfcStfc®) ^S4.&N(S00gf) 0.72 0,73 0,73 0.B8 

5mi^ [ Cj 450 450 450 450 

ROTORS] 4 4 4 4 

;®IS tt 
KN03 [%] 60 60 60 60 

NaN03 [%] 40 40 40 40 
E^®tett[MPa-:m"'23 

{jj&fciS} 
^H8.#1N(1000gf) 1,21 1.20 0,96 0,95 E^®tett[MPa-:m"'23 

{jj&fciS} $r3£4.9N(500gf) j 1.33 1.34 1,04 1,02 
Klt(ft)/-Ku,Cmr) I 1.68 1.64 1.32 1,40 

{.m 
KUIl). ft#®teie©£lJS® 
1Mt(?5E9. 81 N(10OOgf))-Sa 

[0120] mmm o. i~5 2©^7xsfe 
. i%Mf (i%^y?m s I% 

£$±11)14 fi&fCIB&JgftSlS Id 3cg> £ tl £> 4 o GO M i/ct 
(DXfo-otc o 2 5 b-. N o . 1~5 2CD2i';7 
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Oiifc t, Ritg•T?£> £ d 1t> SSIIT- $ £o iJD A T X =7 XS®tc£> IZm 

Ltc-ti=7 7,b\ ik¥&{mmz&y >r * 

^fc^2^^-r^^xSfe©^^btuO)^±I?M^LlKlc (tu) tt^tt9 
. 81N (lOOOgf) tO. 7 MP a • mi/2-e&yffl^(2)$*#j!jpx£ 

ci£tf-c$, ^2^§Ei6©No. 

ill'IM K ! c (^) 1 . 2MPa-mi/2^j;iJ, 

ti^o zvtzmmwmmtkK^ m /K1C (tu) &i. 5&± o. 
7) ^^;^>o ^3-^5 tC^-r^WiJN o. 10-5OKfc^Tfc1 

. 5J^±©K1c (&) /Klc (tu) ^-et^3^^-T^»JN 

o. 10-13, 15, 16, ^4 o. 17, 2 1, 2 4-

27, 32, 34-42, 4 5 - 4 8 tCfc^T t, K1c (M) /Klc (tu) 

&1. 1 U-tZfo-otcv 

m 7Ltci3 7x turn zti&zt &v&m $tifc0 

[0121] (hbl^ij) 

)KIZ, 6 1 5 °C, 1 0 0 - 3 0 0 °C IZ £ 1 

8 3X1 0 "7/°C, t>W86GPa, J£fi 2 . 77, tb^14 

$A<3 1 . OMNm/k g®tf^X£jQI, Ib^lbU ±§E^MJ <>: H*§ 

©iif^^^lL/c„ -fb^^b^ti, i20No. 7©£#£ni; 

hu/co 'M£)PJJ(^SP = 

9. 81N (lOOOgf) ) liO. 8 M P a • m i /?, Iji (^fi P 

= 4. 9 N (5 0 0 gf) ) (iO. 8MPa • m'/^fcofco 

[0122] 3. X^CDg^fffi 

( 1 ) ¥±I'I4 

-ASK, 5 AtmJUT^&fttfM^1f©i%^§ES^f££fr9 d 
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{~r 4 ©±~F^fq] ( 

MtcSiS^^fp]) (Dim (mm) ) z, 
5, l^'ftlC0^MJ714 X 0 5 /J, m J^TT'fe o fc0 d ^ 

FePtlSfcttCoPt Jf MJ$0$©i%/mfl!kSUc:i> 

lNT £ IB c 3 & fr o /c d £ 5ls£"C $ £ o 

[0123] (2) •— K^VP— K§itl£ 

±^-j5fe-emmm<Di3i7x£fazm^-cMi&Ltz&m%T4si* 
ts 1 0 0 0 0 r p mCDi^jg-eiUlEf £ 2. 5 -f K^-f 

ytCfMU P-K^VP-K (Load Unload, J^T, LUL) 

0 ±t&\- x<? x K;U 

ti 7*7^ y b o fco \js~f tl(DWl%=r 4 X^tLUL 6 0 

J5U^mXtco S/c, L U 

tC J: <£ £ tct>frtf£. L&t §iti£* JC ? ̂  y *> ZL p 

P$Sfr£i;£fr\ 

£>P$Sti^§zfe tc0 

[0124] (3) itfi«mi$ 

(2. feJSO. 8 mm) %W 

ML, 7>Xf> Ktti^MODE L- 1 5 d 

©fjSI§i»i, H DD0XL°> V)\sJkXf?7 

1 m s e c-e 

1 5 0 0 

CI £: tCct o T^TO /"CO 

, imrn(Di27xmmz'D^xmmifmm^titc0 zo^mm^tuz-D^ 
Tl¥lffltcpSL/c^Jil, #< if X0m^.tUZ{tLmLX^hZtif-bi^-o 
fCo 

[0125] MfI14®i^§Eiili£ 

if^mzfo&m%munwm ̂ 7x11^1 bnzzt ifwmz $ £0 
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[0126] 

KT1^ HLN |7S>7 K§Eii^^©fit£^§Eii=isS£:fE 

i^L/co tulE^^,IE®SStiN fi$$l§Eii£lf£ 4 ~X9) P 

irrafca&o&iii (i^—^ lEiiSm^ 
•i>S&77:>X hfittSilEii^ y K\ St/S^rV _hlE^^ 

lEiMsMCDfitfiAy KtiDFH (Dynamic Flying Height) 'vy fit 

^T1 V X^ 1 0 0 0 0 r p mT'fe'So 

x^£v^p;fcj;<<j:p^x h"t£§E 
(7^^P^7^7hIE®^^) ®/\-K^'-r X^7 

s KIE^^cDlf^glE^S^^L/co dOJ^Ki^K 

u t i T7 x K 

s ft KI&BJ! L fc J: 9 Kj£§E&£^SEt" £ £ £ ifx $ b 0 

££±<DfU0lRr!Btt 
[0127] *^B/jlc:J:*U£N i%&/£§E$^b£ilig&$fl§E$^ft£ijl#*t~£> - tifX 
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!t#©S6SS 
Mm 1 ] is?*frQ O O°CU±S 

1 o o ~ 3 o o °c iz & 11 z> 70x1 0 -7 /°c u± 

% 

1 G P aJ^±N 

tt^'IWfr 3 OMNm/k g J^±N fro 

fi$iI®11MfrO. 9 M P a • 

SMf77ilo 

^ii2] feiifro. 8 izmmommzuMwrnfi^x 
Sfeo 

5f<II3] 0$Eitfr7 2 0 0 r p mM±(DM%fd,UBiW:lzm^ 
wm<Di3^ xmfczfc&mMm 1 ttz^2izsdm<om%^uuwmi3 
7X||„ 

5RII4] fulEtf^X® K20#WM& 3 =E)\s%fcMZfoZ>mMlM 1 ~3©lNf 

tlfr 1 IItClEi6©?t^lE^Sfrffl^^XSfeo 
;£iI5] tulE^i'^xti'fb^^'fb^ tiTi^'Ss 1*^111 ~4 0iN-rtifr 1 iltciE 

1#6tf)fit£^EEii££'tfcffl 13 77ll„ 
^ii6] tuiEib^^ibtis mmti 'j K U 

Wo % T *T fc> tltz i GO T? fa Z> It;£ll 5 tC§Ei6©fiftfl§E$iJ®ft 13 =7 
xsio 

^<Ijt7] DFH (Dynamic Flying Height) 'vy L/c^^,IE®SMtC 

fB^ibtlZ>M%t'd,UMWf3(Dl3^X&m~Z:'&Z>SmMtM 1 ~6G0l\"ftl 

fr 1 # =7 XSSo 

;£iI8] JL^Jb^—TisX h^fi§EM^fi§Ei^g^Cffll\£ft£Ii;£iI 1 ~ 

7 G0l\"ftlfr 1 

^ii9] ^ ^m^-e512x256 

(Ra) fro. 1 5 n mJ^T 

1 ~ 8 ©iN-ftlfr 1 
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^in 0] o t, 

fi$iI®11Mfr 1 . 3 M P a • m 1/2 J; V'}\3^13=7 zmttZfflmt Z 

TMts 

tu mmT.mk iz TM t, 
u 1 ~ 9 ©iN-ftifr 1 mzmmomm'd.uMwmJs^x 

30111] lb^iHbl*M£WU frotulElb^iHbl^ti, lb^iHbtu©tf^X 

(tu) £. lb^^{bt©f7XlM©M 

1MKlc (&) £(Dlt (Klc m /Klc (tu) ) £1. 5JU-ttC 

3<II12] Ii;£il 1 ~ 9 coi\-ftifr 1 

fittSiEEiiH^Wt" £fit£K\,EEii££'tfco 

3<II13] tulEfitfllEM ti F eJktf/X&C o £s P t £ £ t 

fofittKiEEiillT'fe lJ % tuEEfitt^EEii^ifctix^JU^— 

7">7 hfitt^EEi§fflfitt^EEi§£Sifc"T:'fe'i>E]i3<Iji 1 2 tCEESGOfittKiEEii 

UWo 
3<II14] 1 ~ 9 C0l\"ftlfr 1 JltC§E<6©fiftfl§E$iiSftffltf7 3.S^©± 

MtC^ FeW/XBCoi:, P t 

z£iz£vmmmm%:Mf&t 
%z£ 

^1115] '>&< £^M.%l?,UUW(D±^M%:1]\\mi'tZ>t££>(DW!i§s£, fd,UMT 

&£* K\ %.& i*^ 

I11 2 £fcti 1 3 K 

^^,IE®^i^CD^^,IE®SSo 
30116] ^7^fr 6 0 0°CU±s 

1 o o ~ 3 o o °c tc e w- £ 70x1 0 -7 /°c u± 
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1 G P a£Lt, 

tt^'IWfr 3 OMNm/k g J^±N fro 

fi$iI®11MfrO. 9 M P a • mi/2J^±-efe^)^^Xfr^^^amiE 

«7XiI7"^ >0„ 


