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m^±(Dm, m-IUE&SP^2 O£Sg-0E&SPteM 0d^(C^V^>7LT, 
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in 'fb L T t cfc l/N0 

[0108] [^wy] 

^Wytcg-^VT. *fgB££j;y §tefticsftB£-r£0 fcfc'U J^"F 
*fgBj3£ps£-f 

[0109] <^«yi > 

SAW7^J^ (I^2 0 0Atm, 1 . 4X1. 1mm) U7" 

(Rh : 1 0 yu, m% Rw: 1 0 /A m) <h% S AW7< 

mtz&tet. ffifcSAWf^MLfco &fc\ 'J 7"©^S(ii^ 
u -f $ K^flg-efey. u 7-eatntc^ommsimm^fc 

o 

[0110] OIN-e, g93©*m (^>-K^) tbXs GFRPltl b-hSP 

) £<fctfGFRPg&2 b-hSP) ©HftPlLfco GFRP1S 

1 a<fct^GFRpmfrz^i£n%mmz¥mw£fs.zfo-otc0 GFRPI 
fa 1 tf U £ <fc 9. U L/Co 7 0 °C 

(CJP^L&^JPELT. GFRPlilfc^tf'GFR P&fa2(DmmWt 

U 7"©L fco *(Dm. 1 8 0 °C (Cjbpf& L T G F R P 1 £ J; 

tfG F R Pg®2(C#£tl£®J^IHb£l±. MnB (1^45/^m, 

1 . 0X1. 0mm) «Lfc0 

[0111] GFRPltl s-c&y. 

1^20/Am, ^bm©3l3Sy#t«E s(£2 1 GPa, 

gsttl 8 8°CZfc-otc0 

[0112] GFRPSI2(JN Kx^y. 

ff^2 5Mm, ^bm©?l3Sy#t«E s(£2 1 GPa, 

gsttl 8 8°CZfc-otc0 

[0113] G F R PSI 1 d3<fct^G F R P S® 2 Zi&m $ 

tit bX7 x y — 6 Oligp, 

ii't^«4 01i^ ^m*>'J2j2 8ftfi93, v^yyvy^^w 
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[0114] 6j£©¥ffltf-
)l (/<>7°) £, 7<? U-vEPffiytc^y^^tciBSL/co £-/<>7°^IBS£ 

tlfcSAWf-y^, L§/S5-f>5\ BfrQ 5 0 yu,m(Z):> U =1 >7x/\±(C 

JP^d3ct'tF)piP Ls ^SlStja^^rt^/co 

[0115] h Lfdi. 

$tl) JSiSl 7 5 °C% E^]2MP a©^#-em#M(CEAL. 

7 7-j5®Ci:££f±£^/co SAWf«^0 

tf®^;bfr£fes--e«u d ooois) iz& 

yiE^L/co 

[0116] S AWfy 

s ^©EMtiiLfco 

o 

[0117] &fc\ (l#=£*>®f!&Mj$$l) tLXtt. ¥7,7 JLJ-JIAM 

x#**/®flg8 0ftfi93, 2 0im 

4 6gfigp, u ti 5 oftfigp, miti&mm i ns^ffli^c0 

[0118] <^wy2> 

gSBCDfaft- (^>-K^) tbXs GFRPli3 b-hSP) &£X? 

GFRPIS4 b-hSP) G F R P g® 3 if 'J ?£& 

tz£?tzmmfa*i)7<D%timzmw.[;tcz£&Lft&. ^wyi <hm*mcL 

xmmmwttwmbs ML/CQ *£JH£^ wc^-r0 &&. GFRPIS 

3fcs<j:tfG F R pmR4^i£n%mmz¥mw£fs.xfo-otc0 

[0119] GFRPg&3tt, fi^xmmxmk^ntcJL^^M^-^XfoV, 

W-<h- 2 0 yu, m% s & 1 8GPa, £ tl/cX^dp 

g s & 1 8 Q°CXfo-otc0 

[0120] GFRPli4, JS 
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^2 5 Mm, s it 1 8GPa, 

g s : 1 8 8°C) Zfo-otc 0 GFRP 

S®3 £ G F R PII4 ^ 

•ftltGFRPSfel (GFRPIS2) 

[0121] <^wy3> 

£ LTs &M £<£?>' 

GFRPli5 b-hSP) <fc 

9(C^J1^^U 7"©ra(C|3SL/cd^:^^ ^Wyi 

tmwtkwmbs ffiifco ^m^uc^-r0 &fc\ GFRPIISC# 
^ -p fco 

[0122] mfrSfxm, mitmCD^mV&'^E ait2 0 OMP a, Wit 
/&(D^iZ&[j^mi)mi^E a (i8 G P a, £ ti/c x dp:>®JM1 
m%(Dmtm(Di3 7x$m&T g ait 131 °c, ^§£T g 

2 5-6 0XXZ&ttZ>mb&(DM&^&8LC T E a (i 3 1 p p m/°C 

Zfo-otco M^tl/cX^dri/®S^I^©7 0°C(ca^^^bfu©I?jt1± 

Ga' (i 0 . 193MPat^y, Ji£l± G a" <hlx 

ilt^5Ht$Ga' tOtt, : G a" /G a' £0. 9 2 8 9 Zfo-otc0 t£ 

fc\ *>- o°c-em\ ^mmomtity 5 0°c-e 
fc0 

[0123] ^7>7 X y —jUASyx^dpi>®Sa 1 0 OSMPPS 7xy 

8gfigp, (liSD9 5 : 1 jLtmJ^T, ¥±H 

felD5 0:0. 3 Mm) 1 7 3ftfi93, 5Hb(£iI£!J 5 o fc0 

[0124] GFRPS&5tt, 

I^40Atm, s it 1 8 G P a % £ tl/cX^dp 

g s it 1 8 8°C, ±!ET g aJ^TF© 

*at £#-?£>£ 2 5-6 0°CiZ^ii^>W.\t/ik(D%mm%WLO T E s it 1 4 p 
pm/m^c0 G F R G 

FRPSI1 (GFRPII2) 
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[0125] <^«y4> 

£ UTs ('> - hS 

p) flt g£titcMMW£mt\ s*nftl) y(cftJii*£ u 7° 
(D» iZ 13® L tc Z £ it, ^wy 3 £ |f| ffi iZ L T * im L. 

pjlL/co 1 

[0126] W-<h- 3 5 yu, m% 3I3S y E s it 7 3 G P a, gfllCt 

9 (1 3 1 °C) VXTZfo&Z 5-6 0°C 

iZ&HZM&^tik&C T E s £3. 8 p p m/°C'CS) ~o tca 

[0127] <^«y5> 

m^foun (*>-Msm) £ UTs ±§Etg*Ji£<±:t>WS b-hSP) 
-7£&TZ£?lzmMi*%,J 7"©wSB(cl3SL 

tcz£txmt, mmm3£mmzbTmmmw*imbs ML/CQ ISH 
£^|1 iz^to mf£(DBfrit2 OyLtm, 3l3Sy#t«Es&1 24GPa, 

g ( 1 3 1 °C) IXTX 

fo%> 2 5-6 OT^C£tt£$§J]^S#iStCT E s it 1 6. 8ppm/W^ 

tc0 

[0128] <^wy6> 

gSB©*m <h LTs ('> - hS 

KWMits>y, n^i o/im, m 
T g (i 2 0 0 °C% ^-£©3131y E 1 . 0 G P 

a "CS> o tc o 

[0129] <^wy7> 

©J±A£* E^]8MP aT^/cd-h 

mmmi£mmzbTmmmw*imbs ML/CQ aeju^i 

[0130] <tmmi > 

gSB©*m £ LTs 1J -r ^ K-> — h 1 (J5<T^ 2 5 M m% 
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s : 3. 9GP a, Wit MiM>& : T g s 

: 27o°c, ts #'MSK*>-S2 (i^2o^m, mitm 
: 3. 9GP a, 7^i»J g s : 270 

°o R^-K 1 
*)7<Dffimzmw.LtcZ£):mtes 
Ls PIlL/co 1 

[0131] [^1] 

MMW l © 
MM 2 © 

3 O 
%M®\ 4 © 

5 © 
•MMm 6 © 

MMM 7 © 
1 X 

[0132] muz& tU£, m%WK 1 7 5 °C (;: £ £ 31 <]S y E s 1 0 G P a 

•i> c: 

jijt±©Mprt£i£ 
[0133] 

o 

?^©SSB£ 
[0134] 1 : if-, 1 a : 1 b : 2, 2 P : 3 : 'J 7, 4 

: 4 P : *>— 5, 5a, 5b, 5b': >!<*, 5 bp : mi*m 

(D^m. 6 : 7 : 8 A, 8 B : 1 0 : @^Sf 

Us 1 7 \ ~? 7.9 *. 2 0, 2 OA, 2 0 B : £—®E&93*^ 3 0, 3 0 A, 

3 0 B : /<>7\ 4 0 : /fVfV >77^-. 10 0: 2 0 
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0 : 2 12: 2 1 3 : 'J 7\ 214: M^s 215 : mW 

,216: 2 2 0: llll, 2 3 0: 7°, 24 0: 



WO 2015/151514 31 PCT/JP2015/001860 

HacOlfiH 
*111] 

£ <fc 9 (C|BS£ ti/cWt£©MpP<h, 
ttuiBMSPtornztMz, mmmz 

Hfr<fc 9 IzMf&Ztitc U 7t, 
fulEUpP&s J5£#M 0 0 ix mPXTXJb&is — h S 

fulB'v— h S CD 1 7 5T^C£tt£3l3Sy#t«E sAM OGPa^l 

-hT'S)^), SE&PB^O 

*312] BUSBS/-SS0 1 7 5<ClC£tt£3l3Sy$1WE stf, 20GPa 

J2Lt!f*ll WC§Ei6©0S£Mo 

*ij|3] fuEEif&<£t//^fc&fuEEl§pB<hs fuEEU 7'<hCD^S® 

©'>&< <ht-^C}g*JiA£#f;i£, gf*111 t/c(i2(CiBS©0 

iE&pP^o 

*ii4] mmmm A © 115 °c iz & w- & 3 i 3s y E a t>\ 1 0 M P a 

J2LtII*lI3(C|BS©0M^o 
*115] tulBS#JiA(Z)^^X$E^^T g a^\ 8 0,C£Lt-?£>£, !f*ll 

3 j£ fc & 4 tCHB^roSE&pP^o 

*ii6] tuiBg*jiA^\ 11*113-5© 

ut>x—II(C|3S©[°]KPP^O 

*ii7] tuiBMSP.htuiBu 7t^-tuz^mmA^x 
N 

IUPES^MI A (Z)|IJPB^3 "7T g a (<-fc"C% 

fu§ES*Jl A TEaA<60pp m/0C£lT-e& y. 

fulESlfli ACDfu§E$7|J]K3S#l£C T E a <hfu§E:> — K SCD&IJ^S# 

i&C T E s 5 0 p p m/°CiilTT^)'2)s Ii*Ijt3 ~ 6 (Dl^'f 

Utx—II(C|3S©[°]KPP^O 

*118] fulfil-h S©faW, ^>U=l>s tf^Xs 
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£* Ii*ll1 ~ 7 tifr—II(C|E®CD[°]KpPfao 

*119] fu§E^>-KSOfaW, II*iI8(C|ES©0K 

pPfao 

*in0] tuiE^>- n*ii8 

(CHE^^lslSSpPfa'o 

*ini] tugsii*in~i 
0 (Dl^tut>x—lI(C|ES©[°]KpPfao 

*1112] 11*111 Z>tclsb(Dis-

*1113] ^ ^ tc. mmm* P 11*111 2 (C§E*6(^>-
*iH4] mtmwmA ptf. 

. 11*111 3£§Eii©*>-
*1115] IUPES^HHA P (<- $51/^~C •> 

tulESMA P0|JEll-^3i,tt^G a' tf 0. 05-1 OMPa 

•e&y, 
tulESMA Pro^-tt^^^G a" ^tuiEI!?i^i±A>K1^te^ 

Ga' t(Dtt : G a" /G a' if 0. 1~2. 0If *111 4 

lZ3d,m<D*>-

*in6] m-wmtts 
n#t u 

ttJlEU— 

tuiE^lfi^lttcM[p]f £ <£ 9 (C|BS£ ti/c 

t IUIEM^ torn iz^mzjtmt & /c& ̂  tugs mm 
Hfr<fc 9 ti/c U 7°«h, 

fulEllp^is J5£#M 0 0 yu, m 1^1 T-£•£>•!>:>— h S 

fygE'v— h S CD 1 7 5T^C£tt£3l3Sy#t«E sAM OGPa^l 

*iH7] n*in 6£§E 
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mvmmn&Wo 

n#f u 

£ <fc 9 (C|BS£ ti/cWt£©MpP<h, 
ttuiBMSPtorniz^mzjtmtztMz, mmmz 

Hfr<fc 9 IzMf&Ztitc U 7t, 
iu§EHnPteU J5£#M 0 0 ix m 1^1 T-£•£>•!>:>— h S 

fulE'v— KCD 1 7 5T^C£tt£3l3S1'.mt«E sAM OGPa£l± 

[If*1119] fulfill (i) "e^l£ti£fu§Eig—HHE&gp^A^ ttJlEU— 

11*111 8 (C§E*6©^f£{*(Z)M 

Jsifr&o 

[11*1120] (i i i) ttJlEU—0KSPfa(C^g^tl/ctulEll— 

mmtz. n*in st/c&i 9(C§E 


