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7^(2) mm 
TO lUMstSsO^y 7^',UH£3 0^ 

OSPs |J>/Ht2-H KPdr/x^U 0 0^<h L/cd<h(Z)&;6H£, M 

3a^y 1 £ IU^0#JIIIlCT, I7 0 U tCo "fejU 

^ 6 0 °C )£{£ T ;S if a m Ltztztb, m^LUifb^mnt- LT 

2 5%7>f-72 8. 3^»JPL/c0 3 CCS "C&iP U 

(2) 7K;^£t#/c0 t#£>tl/c7^ lUMstJ^ (2) ^ 

W.%% 1 9. 4%, 1 7, ^Sff^7KItSII2 16, 1 

1 1, 6 0 0-efe^fco 

[0049] CS^y 3-37) 

TMC, (A) , b^t) (B) , #I7M 

• (C) , (Da) , WMVyfcGm (Db) , 

TKttzt u ju^g ( E ) Rxfrnimxh&^^Hty u >s#^ •; v- ( F 

) £T§Eil 1 ~ 3 L/cm^MJPA. y 

) , $£m£1 OOOKM^«hLT#S^®MiI^yi ~3 5^:IiML/co 

[0050] 
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[0053] ±§E^1 ~3^©H^y(iTIE©ai'J-e^^o 

(*>MU=I (A) ) 

A 1 Z r 0 2 +) 

A 2 : "jU Z r02+) 

A3 : flfc$*>MU=l ~)\y (tl^tytes Z r 0 2 +) 

A 4 : Z r02+) 

[0054] (A^^Alb^t) (B) ) 

B i : * $ ̂ -y vyWcyy^—^ A 

B 2 : h U ^A 

[0055] co ) 

c 1 : T$yy yikyy^-OA (y-tytes T i F62-) 

C 2 : ^JUZI^-MbZV^-^A Z r F62-) 

[0056] (mWt')y\b^t) (Da) ) 

D a 1 : 1 -t: 1 , 1 

Da2 : 7$y h'J 51 U 

D a 3 : 2 -tfvT^y $ y — 1 , 2 , 4 - h 'J tDlftyIt 

[0057] (M'J>^t) (Db) ) 

Db 1 : U >It~ 7KH— 7>f-^ A 

D b 2 : U >It—TKH— 7>f-^ A 

[0058] (7Ktt7^ (E) ) 

E 1 : U U JUlt (B^MHttM T^ZL 'J7-AC - 1 0 L j 

s 7 7 9mgKOH/g, SlWfl 2 0, 000-3 

0, 0 0 0, ^w.%% 4 0%) 

E 2 : U TO U JUm (B^V=L 'J7-AC - 1 0 H j 

s 7 7 9mgKOH/g, SlWfl 15 0, 0 0 0, 

^W.%%2 0%) 
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E 3: T <? u )imm (1) (s^y i xmm u tc t ©; S^SHI 623 

mgKOH/g, 8 4 0 0) 

E 4 : 0- HUX-2 3 2 (A D E K \s 9 > 

m&ftWM 30mgKOH/g, 3 0 %) 

E 5: ̂  ̂  'j j\,mm (2) m&m 2 -eps^ L tc t ©; @ JF^SHI 1 17 

m g K O H / g s * 11, 6 0 0) 

[0059] (F) ) 

F 1 : rz^p^ws-

3 0 Oj ) 

F 2 rz^p^ws-

5 0 0 J ) 

F 3 : § K KSW- 1 

2 G J ) 

[0060] (fit,MO 

ffcffO. 5 n\n\(D)%m.Mtk?kmk£- LXs "Fg3CD^4^^-r«)o$M^?: 

^T£;§I£Zn-A I -Mgi§r#^$iSw£S^U ^ 

Iff LT 2 1 0mmX300m m (Dtf)-o L/c0 <£>-3 

6 0 g/m2,h bfco 

[0061] 
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[H4] 

(M%) 

Al Mg Si, Ti, B Zn 

PI 4.2 1.5 — mm 
P2 6.0 3.0 Si: 0.02 mm 
P3 6.0 3.0 Si: 0.02, Ti: 0.05, B: 0.003 mm 
P4 6.0 3.0 — mm 
P5 8.1 3.0 — mm 
P6 9.8 3.0 — mm 
P7 9.8 3.0 Si: 0.21 mm 

P21 1.1 9.4 — mm 
P22 1.1 6.0 — mm 
P23 1.2 1.1 — mm 
P24 1.5 1.5 — mm 
P25 2.5 3.0 — mm 
P26 2.5 3.0 Si: 0.040 mm 
P27 3.5 3.0 — mm 
P28 3.9 9.6 — mm 
P29 3.9 1.1 — mm 
P30 2.5 3.0 Ti: 0.05, B: 0.003 BSC 
P31 2.5 3.0 Si: 0.02, Ti: 0.05, B: 0.003 mm 
P32 0.8 0.7 — mm 

[0062] i ~ 6 8 a <fc mtmn i ~ 2 3 ] 
(J&J^ • 

"tf—7^'J-^ 
-15 5) 0°C-e2^^X7°U-^L. 7jC&m, 8 0oc-e$£'Jt 

L/co ±§E©S^WCTllMLfc#Sil®Mil£y£. TIE^5~1 
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0§Ei*©3£*£&I£fi (0. 2 g /m 2) j; 9 £1111 L/cft 

s J$J^L/c±§E<£-3 $ISfc/<-=l-^--eM^U 

ffl^T#]SSfa(M^]t^8 <fc93£*£$1i\ 

ntcnmR^mLtco 

[0063] 

1±s "7 $ hfc0 

[0064] ±iE-e^ML/c^«Miiii^ 

y HH LT§Si^Jx<h Ls T§E(C^t~I¥ll§Si££tT^/cQ Ip^^TIEIlS ~ 

1 0 (C^fo 

[0065] (7 

7 -f JUA£Jg*L/c^$^- J IS 1 3-^-Aiti£^£:tJ] 

yi±!U ^©tiifcfr ICSIiltiifc^Cj; y 1 8 %©#-£/£{« L/c0 

IS®lfi-©¥?TpB©7 ^JUAtC^U ti®lfi-©S#^[p]lC 1 5 m m©P^Pi£Pi 

TT 2^©¥tT^tJ]tl@^:Atls ^©¥^^©^©7 ̂  JUA£&frJfalCi!]SI 

^H-T. "tomomm^fk^m^Ltco TIES^C^UTM^T^/CO w 
j&3J2Lt£fcoTl^&£ L/Co 

<MS^|> 
4 : ilJU^S 50N/1 5 m m£Lt 

3 : ilJit^Jt 3 7. 5N/1 5 m m£Lt 50N/1 5 mm^l 

2 : ilJit^Jt 1 5N/1 5 m m£Lt 3 7. 5N/1 5 mm^l 

1 :ilJII^1 5N/1 5mm|| 

[0066] (It7j<tt) 

7 -f JUA^rSlf L/c^ ^—hii$x/)v,QJ I S 1 3 ̂  Ag^Hjn &tj] y ttj L, 

% /ISJUITK^ (<- 4 0^f-tpE 7 -f JU ti (<- X 

^P-®PP(Z) 7 -f JU AiHIliftijjiiSiE (N/1 5mm) ^:}I|J/EU/CO n^lffifctn^pE^^O/E. 

UTfr^/co oT"nlS<h L/c0 

<MS^|> 
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4 : 50N/1 5 m m£l± 

3 : 3 7. 5N/1 5 m m£Lt 50N/1 5 mm^l 

2 : 1 5N/1 5 m m£Lt 3 7. 5N/1 5 mm^l 

1 : tyU^S 1 5 N/1 5 m 

[0067] 

iiifco wm&Tna<D$}M&mzm\:Tft?t£o 

tc o 

<MS^t> 

3 ( = &!£) 

1 -fr-e&ztm (=&m) 
[0068] 

ftm^tc^mmmmmik^ ooc^t/5oc©ii^i^(c-^fls^ d T 
B) m%^Mm(DMm^m\my,tc0 M&T§E©¥y£s^c3ti; 
Tft-otco I¥,^3 oT"nlS<h L/co 

<wm&m> 
3 : 4 0°C£J;t/5oC(Z)l!^i^C 1 >r£ffS 

IN 

1 : 4 0°Cfcsi;t/5oC(Z)tI^i^(C 1 ^ 

<Q tl£> 

[0069] ) 

'fbJq^MH L/elite MSlffLl) ©4P^T-^s>-JHt S S T 

t$@t (^KPi®sti$) ^rtT-^/co wm&T3Z<DnM&mzm\:T'fj\,\ 24 

BtPPm±fili©fg£/)^No<h£t-3T^§<h L/c0 ^tU«si*7 2Bm 

tT?t$@t£mmtz>if, mMizfotc-o xMifimu&im^ez&uxh 
^ o 

<wmw§> 
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[0070] [^5] 

«5 

®Sffl &"3# 
a« 

££! 
[g/rrf] 

St SB 
HBJN C/W-lf) 

®Sffl &"3# 
a« 

££! 
[g/rrf] 

St SB 
HBJN Jmte ifcktt C/W-lf) 40°C 5°C 

mmwi S&«3 PI 0.2 Ni 4 4 3 3 3 24h 

n&mz SJS«3 P2 0.2 Ni 4 4 3 3 3 24h 

3SS6«3 5SiSW3 P3 0 2 Ni 4 4 3 3 3 24h 

®&W3 P4 0.2 Ni 4 4 3 3 3 24h 

®ss«5 S!i£0|3 P5 0.2 Ni 4 4 3 3 3 24 h 

3SI®«6 8J8W3 P6 02 Ni 4 4 3 3 3 24h 

m&w Sf£0«3 P7 0.2 Ni 4 4 3 3 3 24H 

m&ms SiiW4 P3 0.2 3 3 3 3 3 24h 

P3 0.2 3 3 3 3 3 24h 

SSSW10 SliS6!6 P3 0.2 Ni 4 4 3 3 3 24h 

Si£W7 P3 0.2 Ni 4 4 3 3 3 48h 

SKffi«8 P3 0.2 4 3 3 3 3 48h 

S£6S<H13 Mi£«9 P3 0.2 Ni 4 4 3 3 3 48h 

3U60J14 Sig^Jio P3 0.2 4 3 3 3 3 48h 

3SJ60II15 ®S«11 P3 0.2 Ni 4 4 3 3 3 48h 

SH0J16 sas&«ai 2 P3 0.2 Ni 4 4 3 3 3 48h 

3BfcflM7 M$«13 P3 0.2 3 4 3 3 3 48h 

P3 0.2 Ni 4 4 3 3 3 48 h 

[0071] 
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[H6] 

£6 

fto# SB 7-r;uA®#U 
itftte Ea MS [g/rri] iHfi&J initt 40°C 5°C itftte 

ISl5Sffll5 P3 0.2 Ni 4 4 3 3 3 48h 

£*60120 S$0116 P3 0.2 Ni 4 4 3 3 3 48h 

8$^17 P3 0.2 4 3 3 3 48h 

Si-0122 fii£0118 P3 0.2 Ni 4 4 3 3 3 48h 

MSS0I23 8*10119 P3 0.2 Ni 4 4 3 3 3 7 2h 

£#60(24 »i£012O P3 0.2 Ni 4 4 3 3 3 72h 

mmmzG #JS«21 P3 0.2 4 4 3 3 3 72h 

Siifil22 P3 0.2 Ni 4 4 3 3 3 72h 

£#60127 S1&0123 P3 0.2 Ni 4 4 3 3 3 72h 

mmmzs S&0124 P3 0.2 Ni 4 3 3 3 3 72h 

£#6®129 9SS0125 P3 0.2 4 4 3 3 3 72h 

£#60130 ®$0|26 P3 0.2 Ni 4 4 3 3 3 72h 

[0072] 
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S7 

fflSSil 
BEn 

££S 
[g/m] 

$3 
msm 

7-f;uA#se *•« 
(A'W-14) tt&lt 

fflSSil 
BEn 

££S 
[g/m] 

$3 
msm JPXtt 

*•« 
(A'W-14) 40t 5°C 

tt&lt 

J±R#I1 mmm27 P3 02 — 3 2 3 3 3 -

®a«28 P3 0.2 — 2 1 3 3 3 24h 

J±R«I3 SJSW29 P3 0.2 — 2 1 3 3 3 24h 

KS0IJ3O P3 0.2 — 2 2 3 3 3 -

it 80(5 ®J£«31 P3 0.2 — 3 2 3 3 3 -

it&fcle MJ6W32 P3 0.2 — 4 4 1 3 3 -

MJ£«33 P3 0.2 — 2 1 1 1 3 -

Jfc»0«8 Mi£«34 P3 0.2 — 2 2 3 1 1 -

Mi£«35 P3 0.2 — 3 3 3 3 3 -

it 80)10 SHi£M36 P3 0.2 — 2 1 1 3 3 24h 

it80(n SHS0II37 P3 0.2 — 3 2 3 3 3 -

[0073] 
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CH8] 

M. 

BBn 
eb-z>£ 
«« 

J$J«* 
[g/lrf] 

Sffi 
SIB#] It&tt BBn 

eb-z>£ 
«« 

J$J«* 
[g/lrf] 

Sffi 
SIB#] tout 40°C 5°C 

It&tt 

®Sfefl!31 £fi£WI14 P21 0.2 - 3 3 3 3 3 48h 

»Sfl!32 ©it^14 P22 02 - 3 3 3 3 3 48h 

SUSHI 4 P23 0.2 - 3 3 3 3 3 24h 

Sfifi«14 P24 02 - 3 3 3 3 3 24h 

£ffi«35 SiSWIH P25 0.2 - 3 3 3 3 3 24h 

®it«14 P26 0.2 - 3 3 3 3 3 24h 

®SSffl37 8i£« 14 P27 02 - 3 3 3 3 3 24h 

Sffi«38 SKi£«i4 P28 0.2 - 3 3 3 3 3 48h 

$l£#l|39 «iHHi4 P29 0.2 - 3 3 3 3 3 24h 

SHfcffl40 ®j£0«14 P30 0.2 - 3 3 3 3 3 24h 

3U6WI41 »i£«14 P31 0.2 - 3 3 3 3 3 24h 

mmmw Sit«i4 P23 0.2 Ni 4 4 3 3 3 24h 

SJ6W43 »it«14 P24 0.2 Ni 4 4 3 3 3 24h 

$%0|44 P26 0.2 Ni 4 4 3 3 3 24h 

£«5<H45 £(£<*114 P27 0.2 Ni 4 4 3 3 3 24h 

3gffi(H46 S!i£«3 P25 0.2 - 3 3 3 3 3 24h 

47 P25 0.2 - 3 3 3 3 3 24h 

settle SS«5 P25 0.2 - 3 3 3 3 3 24h 

JS2S0149 P25 0.2 - 3 3 3 3 3 24h 

SSfeWO SBS0II7 P25 0.2 - 3 3 3 3 3 24h 

JUMI51 Kitwa P25 0.2 - 3 3 3 3 3 24h 

HSS0I52 8£<H9 P25 0.2 - 3 3 3 3 3 24h 

£«8«53 ®iS«10 P25 0.2 - 3 3 3 3 3 24h 

3IJ60J54 £(£#111 P25 0.2 - 3 3 3 3 3 24h 

Sl®ff!l55 ®£<H12 P25 0.2 - 3 3 3 3 3 24h 

3^(fe«56 £(£#113 P25 0.2 - 3 3 3 3 3 24h 

[0074] 
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[H9] 

*9 

&kmm 
SI& 

&mM 
[g/rrf] 

His 
mmi (/WHS) 

&kmm 
SI& 

&mM 
[g/rrf] 

His 
mmi 

flnili torn (/WHS) 40 °C 5°C 

&&0115 P27 0.2 Ni 4 4 3 3 3 24h 

JUMIifi P27 02 Ni 4 4 3 3 3 24h 

M£0l17 P27 0.2 - 4 4 3 3 3 24h 

SliftWifl P27 0.2 Ni 4 4 3 3 3 24h 

£ftfc0lG1 St&ffl 19 P27 0.2 Ni 4 4 3 3 3 48h 

3SJE0I62 P27 0.2 Ni 4 4 3 3 3 48h 

SUkflcs ©£<5>J21 P27 0.2 - 4 4 3 3 3 48h 

£Jfeffl64 &&0I22 P27 0.2 Ni 4 4 3 3 3 48h 

£*£0965 gi£0>i23 P27 0.2 Ni 4 4 3 3 3 48h 

£Jfcfcl66 $i£<fl24 P27 0.2 Ni 4 4 3 3 3 4Bh 

HHE0H67 »&0*|25 P27 02 - 4 4 3 3 3 48h 

®!i£t&26 P27 0.2 Ni 4 4 3 3 3 48h 
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13110] 

Mil 

®B£»I Jfto# 
SHIS 

£ie* 
[g/nf] 

8gj 
iSfiffJ 

*a 
(""•W'-li) irae ®B£»I Jfto# 

SHIS 
£ie* 
[g/nf] 

8gj 
iSfiffJ 

floite H*14 

*a 
(""•W'-li) 

40°C 5°C 
irae 

tt«S#|12 m&mw P31 0.2 - 3 2 2 3 3 -

tt«0«13 KiS«28 P31 0.2 - 2 1 3 3 3 24h 

tt»#l14 KiS#]29 P31 0.2 - 2 1 3 3 3 24h 

ttR0115 KiS0l|3O P31 0.2 - 3 2 3 3 3 -

£liS0l31 P31 0.2 - 3 2 3 3 3 -

ttR«17 SiJfi^i32 P31 0.2 - 4 4 1 3 3 -

tttSGMB MiS0!l33 P31 0.2 - 2 1 1 1 3 -

tt«t«19 Sifi«34 P31 0.2 - 2 2 3 1 1 -

JtR«120 SS5SWI35 P31 0.2 - 3 3 3 3 3 -

S(jSffl36 P31 0.2 - 2 1 1 3 3 24h 

ttSE#l22 8!&ffl37 P31 0.2 - 3 2 3 3 3 -

&4S0I23 «jS0>|14 P32 0.2 - 3 3 1 3 3 24h 

[0076] ±IE^5~1 0^©H^y(iTIE©ai'J-e^^o 

(il®fisg£y) 
Ni : httM. NPP>fr>at-7 

1 0) 

— : L 

N i CDfalfiHis 5mg/m2Hfc0 

[0077] ^5~i ttmrnzmz^ 
m-kfe. fr-Dwrn-y^^-ryA-^ 

tflm £JFM 

[0078] tb$$$yu 1 2(i% ^oyy ̂ ityy^-OAizi-tA-Xiyji^yy 

^'fbZV^E —^ L/c^\ It7j<tts 
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imm 2 % 13 atmi^y 3, ^iHi©7Kt£ 7* u jimmu-t 
A.X, \sO >®SBS t L< &MjaX£iv.M£}7£ 

L/cif^ 

imm4, 1 5 P H #6 & y ^IN/C^X >> ^ £ & y. 

t££if^&Xfo-otc o 

iblx^U 5 % 1 (A + B + C) / (E + F) = 1 0/1 cfcy^^lN ( 

/cto. 

£b&0iJ6, 1 7 

tb$£0iJ7s 1 8tis 31*V7\Mb'(b£-$i£^0T££1\ 

'^if^&Xfo-itco 

£b&0!l8% 1 9 it, ££1\ '<i~Z?0 Afb^t) 

©;§M£W+^£tz y. tco 

£b&0iJ9. 2 0tt, MU 

"3 fco 

ibl^yi o, 2 Hi, ^M©7Ktt7^ i£0g 

LT^Itl 9-<\tif^&Xfo i tc0 

ttmtv u 22^Hr/usyro^b^i 
(^;u#yy$K) u/c^\ itTKtt. 

tb$$$y 2 3 (i, tf) A I ^mif'ptz^tcisbs x -/ 51 >^®i!l«h 

& y / ̂  fc0 
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MR(D$mfC#fpN-7)1 $z^A-?^i/^ A^=r##)-2 $M£ Ji£ 

$£t!-£:a££, 

% Mill" £ Ii «>: £ 

A I : 1 

. 0~1 OWm.%s Mg : 1.0-1 Oftfi%, gggB Z n ^Wig 

#> o £ JI -c & y, 

tulE#S^®MiI^!J^\ 
*>MH|-Jl, ( [Z r=0] 2+) (A) , 

/<+^A^ti (B) , 

7-$y?MumiMttsty) (C) , 

'j y\t^m (D a 

), 

$&&'J >4k&ty (Db), 

M^T0'))vmm (EK 
(F) 

Itl!37j<tt7 <? l) frfflm ( E) COM# 300mgKOH/g J^±*e 

fro, IUIB7KI47^ (E) 

00 p pm~30, OOOp 

p m*C#> y, 

vS^ftf'JT- (F) 0tul3^Sa®^ii^J(cM 

f £^^mfr[gff^®;jSJ3S:£: Lt 5 0 p p m~5, OOOpp m"££> 

y* 

frOtuiB^U=l-JU ( [Z r=0] 2+) £4b£-!$l (A 

) , /ttv^7Ajb^ (B) % (C) CD# 
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(E) , t^vvjys 
(F) (Dm$fi£.(DWm.\ktf (A + B + C) / (E + F 

) = i 0/1 ~ 1 /n?£>y. 

P H if 3 ~ 6 "C£>£* 
MiG-TJU < — 0 A - "7 ̂  0 A^=r #to £#)S3l® 
Mn^y %m^x Mni" & 

5R112] mz7k&7<7ij)\sffim (E) >s# 
(F) 0iI^©SiME/F = 2O/1~2/3-e«) 

li^I11 (ClEf^^-ZJU^-^A-^^Z^Ai^to-^ 
lite (D mM £ #s Mii^y £ m tvr MIIt & ^>£0 

#313] fulfil U>^t) (Da) .hfulEM'J (Db) (DMW 

bkt>\ ljyTum&WCs Da/Db = 5/1~1/2tffe5, II^I 

11 /cti 2 izmmvm^-T7^ ^ $SH 

Mil^y £ IN'X Mill- £ Hfeo 

^114] S i : 0 

. 00 1-2. 011% Ti : 0. 00 1-0. Ifil B:0 

. 00 1-0. 0 4 5Si%0^ Ufit/c&2ffl£l±££ 

% Il^cll 1 ~3©^Ttlfr 1 iKClEtfc®. —A-7^ 

^ Z £ A^=r # to -2 $^#SMiI^y £^TMill" £ ̂ ")io 

^115] li^I11 -4 ©iN-f tlfr 1 II(C|ES©^")i-eMiI [;X%btlZ>W^ 

-7)1^-^ A^r#to-3 


