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(TEM) ©HI 0(C^Ti:9^^i®Av^y^7xXDHt-rX<hJii( 
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UU L/ct(Z)£:ffl^/c 

o m 1 0©if^ @10 (a) frb+f-<X&7 \s-t 3 3 ©ft*© 

I_-C£>y#j6 0 0 n rru @10 (b) #£>JliSU£7 3 3(»®£ 

IEflL^7x>Ji(Z)fi&y £;bt7> h L6J1 m^34±mt$m) tL 

X^Sbtco Z(D£?lZ&7\y~0 (7U-^$t£N ttZ>) ©+MX<hJii£ 

@1 U @1 2 

[0045] @1 1 (a) £#BSU ^JfeflJI ( 

Rate (R3) #4 6%) (D<f? 7 x ttl/cji^^©7 U-

^ ©feSM (+MX©:fr;fr) 0. 5 yu.m^e-^^'r^^-efe^/c 

o £/c, @11 (b) JliUi. 3Jf£kf-££U 1 OgJ^T© 

^77X>^6 8%^^^^-efe-^/co 

@1 2^#BSUT. ib^j©^1 (Rate (R3) #2 3%) ©#tfc 

^(C#tft/c^t£©7 (+MX©:fr;fr) 0. 9ixm 

£/c. ggsui, 3 og^©*,©#*^#*: 
1 oji£iT©y^7x># 1 0%«h^^M"efe^/co 

o©|£H#£,% $^gSB(C<£y$^£ft/c§ii:^5©t©&, ^77X> 

fuig{*<h LTffl^/cJf^C, 1 0Ji£lT©y^7x>##<% ^77x>0 

ilE/JIS© y7*^ 7 x b tl%> Z. <h tf"jrf-z> tco 

[0046] )%IZ, @1 3^r#B°UTs 7 x VfuiE^^Sy-n R a t e (3R) h-f 

=>yjLyfi^mz&ttz>m§k(Dmi%iz'D^Tmmtz>o @1 3(c£m&, is 
^1, 5, 6&±^L/ct©-efe£o tftN-2, 3, 4tt% 

Mn«h v -f * • ̂Mii«h zMtm&mm B xm& L /c t © -e & y. gm 5 & 
lJfc7^^P$©Mtf0#i¥i £5a < LTMJS L tc0*^ 7 x yWMW^^X^f 

t/c, IS^7 (i^x y h 

Mii«h 7°^ x^Mii-h A u/c t ©-c & y. §im 6 & y 
timHH^]CD70^Xx';&-§LA.TM3a; ufc^7 7 X ^77 X > 

^k.Lfc:fc©'CS)i)o 

[0047] @13#£>, Rate (3R) # 3 1 %RXf 3 8 %©tm 2 RXf 3 J1 
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1 3jifu(umz 

% X$>2>0 Rate (3R) #4 0 %U±(Dm®4 - 7 
(is (it^77x» ©sp^tctr-^^^-rspjf 

Rate (3 R) #2 3%©IS^1 

. M&&3 OSU±(D^ftlZ£°-?$:£TZJfm (IS^ 1 

VftZo Ttet>t>s Rate (3 R) # 3 1 %&i±£tj:Z£s Jfll<Dftft(D 

W\tif 3 1 %^<h^&y, ICRat e (3 R) #4 0%£l ±£t£Z£s 

m&fDftftCDMWitf* 0 %5kffi£ £t&%z.£ 

o Ztcs 1 OJf£lT©^7x>©ty^£, IS^3^:ffllN/c^W©R a t 

e (3 R) #3 8%-e$>2>mzttLs UU4 R a t e (3 

R) tf6 2%-e&y Rate (3R) i<4 0%JJl±i:ftSt 1 OIJJlT 

0^77I > £ o 

[0048] otl£>©£ Rate (3 R) # 3 1 %£l±©i§^r (C 1 0 SJ2TF© 

y^7x>(CiiJHL^'r < &y, ^ |Q (C% Rate (3R) #4 0%, 5 0 

%s 6 0%£&<teZlZ^tls 1 0Ji£lT©y^7x>(c£ ^CiiJHL^< 

s/c, &&j:bP 1 /P 2lzz>^XWST&£s UH2-

mnnts ibixw^^o. 012~o. 01 QmmpKD^tte-oxisv, 
l^i^(c^#>#^i;y^7x>(ciijiiLjp'nN«h^A.^ti^o. o 1 £ 

ntifS IA\ 
[0049] ^f)CRate (3R) i: 1 OiJJlTCD^77xyA<tJtlSl^i:0^ 

J:t-3/ciSH£@ 1 4(C^t0 HI 1 4£#flrr*£. Rate (3R) & 

. 2 5 %&i±£tj:Z £ 3 1 %{«#£> 1 OgJ^T©^ 7 x >#±^JP U&& 

(£S±#y ©fti^&y) . ztc4 o%tum(cfc^NT, 1 ojf^iT©^ 
7x>#ts±^L (1 0gJ^-F©^7x>©S!J^i% 

©Rate (3 R) #3 8 %X$>2>(DlZtt U tftN-4 R a 

te (3 R) #6 2%X$>Vs Rate (3 R) #4 %jg Pi & Z £ iZ <fc y 1 

o gj^"F©^ 7 x >©sy^(i 2 4 %iiA.& <fc 9 izmm u 
£ 1 0MULT®??7 x>#5 0%£Lt £&£ o <h#¥O0£ L/co &fc\ HI 1 
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±$L/c§imi -7 £s 

M ffe ©tftN- t # £ tiT IN £ o 

[0050] ZOZtfrb, Rate (3 R) # 3 1 %£Lt©tm£ </=> 7 x VfulEl* 

«h bxm^x</^y 1 oji^T(Z)y^7x>#^ 

^f)CRate (3R) AMO%JJ(±0^^ 

y^7x>fuiE^^: LTffllNxy^7x>^M;&M'r^«h, 1 OgJ^TF 

0^77X>^5 0%£l±£j5££tl£o y^7x>#^)jiS#-3> 

£tcs ±7&[stc&?lZ. Z 

(D^mz^tiz>m§&$k®immtt (itmtio u^v,N^e>. 
fomzm^v?? *>#&}&.%:'&&zttf-e^zo z®i5)£iz£v, mmt 

y^7x>©)jiS#1 0%£igpl£^7x>^M£^j5£ 

tzztbx^tco 1 oji^T(Z)y^7x>#^-r^sy^#5 0% 

£l±(C £ <h IN 9 |E£# £>% Rate (3 R) & 4 0 %£Lt AU if £ 

L ̂ /N0 

[0051] ±^tc<fcy. Rate (3R) #3 1 %£Lt, L <& 4 0 %£l±, M 

JCifS L< £5 0%£Lt-C£>££, 1 0I«^77X>M1 OJffuti 

zn^om^^mmu 
^yWimWt LTffllN/cjf^(c, fr-D 

, alt®^7 7t/c, 

0!l 5 (Ci: y % Rate (3 R) #31 %J^±©if^CM£p^|i|i^/f^ 7 

x VfuiE'f^.h LT^MX'fo&Z £ fc0 

[0052] t/c. Rate (3R) & 

JtttR 1 / R 2 # 0. 0 1 &±%mmzmct&?izt2>z£tf. 
;&M1"^iI^r(cy^7x>(C^||LJP'riN^(v^^^t L^N0 

iSA, y^7x>fuiE^^:M^#L^lN 

±PS&7 o%gj£-e&£0 t/c, DlgiAroi/iy h 

Rate (3R) 
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LT, Rate (3 R) #3 1 %&L±£%: 

•p"ClNftl£j;i\0 

nwy 2 
[0053] mfeflyi-Ctt, ^7x>:frM£t#£^C, 

Ltct>\ 2-e£ 

^©fferoiMW^Jfetfyi ^iturcfc* 
o 

@15 (b) &, S^gSBT-S^Lfc§im5 (Rate (3R) =46 

%) ®^77I la L X% b ft tc </=> 7 x 

&£, @1 5 (a) tt^ffefljl ©l^gSBlCcfcy 

M^^ti/cis^5©@ 1 1 (b) ic^£ft£#*U£itii;-e&£o 

^©isn, 1 OIJ^T©^7 7X 

VCDty^tt 6 4 %-efe y, 1©68 %iztm L, '> LiTLtl^o 

Z(DZ£frbs ^771 £lff&t)iIW2i«h 

£ 2 o mtf ra o y a&iitf & & o t L fco 

nwy 3 
[0054] ^»y 3 v temm-r m iz -D IN •r mm t z 0 

1 1 (Rate (3 R) =23%), tftft- 3 (Rate (3 

R) =38%) , 5 (Rate (3R) =46%), UU 6 (Rate 

(3 R) =5 1%) £^7i>fuiE<*<h LT, 

&3OT©:PJUP-JU£©$I^&lC$®1£>r £>lJt(C L/c I 

N K 1 , I N K 3 , I N K 5 , I N K 6 U ^ft^ft©ffi#Cfli£J:b& 

L /to b\ Rate (3R) #ifij K. •?>(<_ "3 ft, iSi/Llitfct'ffi^'N £ 

£ %£• ~3 tc0 

n«y 4 
[0055] ^wy4-eMsg(c;iM-r^^y(c^iNT^0^-r^o 

^77x-hsssc, X7 7>ffim*m\\Ltc 
^(D(D^\m^tH^zm^h-otctclSb:t(DmWi^:m^tc£Z.^, 
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Hit £ in m (C faflp t Z> fu %m^77xv{kt5c:i:^L 

X^^>Z.£mm£^X%bUtc0 =tZ.X\ 

•tf tc i> CD IZ~D INTfilt L tco 

(Rate (3R) =4 6%) %mmfa£ LT L L D P 

E (/I'JlfbV) (Clwt%SSMU (x^T. 

SJU-y-) |^>x7 (i±A>^Xl) 

jp 1" & c <h & -e & & o <h ® Sa © 3 13S^Jt £ )iy £t z a £ iz & y y 

77xWb£#ifc©Jt^iN£*|ttftic*|fST£c:£tf-CS£o 3l3S&Jttt. 

mmmi^m±m(D^±mm^mm^m (AUTOGRAPH AGS-J 
) "e§S,|^3SS 5 0 0 m m/m i n CD^#"e)iy£ L/c0 

[0056] t/c, gSiMCD^i^Cj;*, ^7 xWb£#tfc14£J:b&-r££:#>, TIE 

(a) , (b) , (c) zwmoim^-itcc 

(a) 

(b) UT7UVIM£PX) 

(c) (^7 7hltt/t^j7-) 

[0057] }iy£i£H£^t@ 1 7^#^uT^mtcoiN-c^-ri>0 117^ 

. %mnmm<Dum MEp&^«yi 
^tcMmmxhz o 
(a) ©^jpsi^ijp^j&iNjf^^ 5io5sy3i^©^tt/jN^3bNofeo 

(b) CD:frM»JP L/cif^i, iS^5©y^7x>fuiE^(iy^7x> 

lb#£> £fMSiSji£ ti& Z. £ tftot>x&o 

(c) L/cif-n(is 5 7 x 7 x 

£tU£, 

X 77;&JPA.'2) ^77I > Hip "n ^ ? I $• <£ 9 &£^5 7L>o 

ti&frbXJb&o 

[0058] LtXT7'J >IM£px£WcfftBS L/c#\ Ib^tKC^ofcteft© 
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lb(D%:m$RtZ>££^o (T-t» ft 

m-f*> (*)?*» #-r 
x> {j-^y) &IZ7?7 ^yizML-z&s m 

^vWWJT'fe^o ^^vx^u>S^7K@tS 

% Kftfifths -f ^-Xctf^H-t+Ts 7K<h©7K^in^ci: 

u >> ^ u 
Ts ^©g&7kSgtS£^fb£-t±-£;:£-c, 

g a tc ̂ b £ i± & ^ <h # e> -e & & 0 Pi<tynms-M«hLT&. 
XltJ^ (Xlt&mtfzi-jUit TX*is=\-Jl>&) . 0iJ*.tfSDC 

dri>=|—h U ^ A, u VltxT^JUft <>:#£? t lA\ t/c, 

yu-tz u Vflgfl^iX^k VJUtr^yflgflS^x^T1 

Jk SeffiZJUP — JH h^ri> U — k 'J U y7)l^)l7 x ~ JU 

I—7^k ZJU^rJUyj =l*> lA\ 

H»!J 5 
[0059] ^MnTtljiBIL/cRate (3 R) £ 3 1 °M±t t Z> t V=? 7 x > 

m%mt LT<h £Mic&sE-r *£#>, 5 tiMon 
-rs^i^ffltNTii^sjiB^-rso ^wyi 4tc 
7°P>> K^tl/cR a t e (3 R) LTffl^fci 

m MM p° o iz-D^xmmt&o 
[0060] en ±mm^^mmu^m%mt LTL L D P E ^'jxfiky:^ 

7^A'tN'j7-ttl202 0 1 J) 5wt%^M 

W Iwt %ttt)izs 4 ̂ yit^klZM^s ±3i L/cHI 8 

^#"eiEK] L Ts ^77I y if 5 w t %(!:ftii^77i 

(2) (1) (Cfcs^Tt#^tl/cy^7x>^M0. 6kg£S"^C, "-

y- (f'JtYt^il JPJ±M--y- WDS7-30) 4 k 
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#0. 5 w t <£ 9 (CJIAE: L/co 

(3) (2) JI 

S K7161 1Afl^ (^M165mm% [|ii20mm% J5<^4mm) ?ki/E$(l~<t&0 

(4) (3) (Mpa) £JIS K716HCgcf 

l/NTs (AUTOGRAPH AGS-J) (C<£ 

y tS®l5£® : 5 0 0 m m/m i n ©^#^10^ L/c0 

[0061] M®i0kitt&)X(Dt& W$)Z0 

: 1 3 5 °C 

• — $ — EOlslft : 3 0 r p m 

mmmm=i5# 
: H&mi 0£f^. 0. 3 M P a% 1 

[0062] ±^L/c (2) -

^c®j^©st£j£ 1 oo°c&L±<Dtcnbs iPJ±-

-y-i&s nj±-e^5o JFF»3"C, 7K©>$££±tf\ #!*>$£>${*:© s 

#tfc&£®flg£©x-7JU*>a ytf%btlZo m^©0# 

P^PEtt. &*lCE:&£ife< 7K©j^^#T#y7j<tf^LT^<o =t(D 

mz7^zm\:?ktbbtiT^tcy^-j3Ly[-xm^izmz><> ctuc^y, 
* IZ V=? 7 x ft*. e.ti50 

£/c. ^ 7 X ^ fc \ZV=? 7 X >M£P^||||^ 

otfrb, v=?7xyfitm^mcmmzm^zWk 
T&ZtlfUt. IA\ 

[0063] &fc\ fiWafctMfiet(DJL^)\,i/ a }JPE= —y—CDffelC 

•^"'f +f—s /\-f 7P-yx'^ S^i/x^ h$Jk 

jg^fg^fc^-cfc&iNo 

t/c, ftWfflLfDmUt LXMmz2 --fn/iJ-Jl (IPA) , 7thx 
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KJUXX N-^JUkfP'J K> (NMP) , N, ( 

DMF) 

[0064] Rate (3R) ^30%WRate (3R) 

pDn©3ltt$©ii^UT^5o ^4lC£tt£, tftN-0 OttiuiEftS: 

Mf&btefr?tc7:7>t(DUn-e$>i')s IS^1 U 1 2 (i R a t e (3R) 
#§jm 1 tmn2©^ ts$-2 mR a t e OR) # tm2 tmn3©r^ 
©tftN--C£>£0 

[0065] [^4] 

M^'4NO. 00 1 11 12 2 21 3 4 

P3/(P3+P4) - 23% 25% 28% 31% 35% 38% 42% 

®t±$(MPa) 
(50¥±S1I) 175 197 196 199 231 249 263 272 

z?=7y9t(D£ - 12.4% 12.0% 13.9% 31.7% 42.1% 50.0% 55.6% 

NMP^fjtB^CD 
lOJiJilTt##) - 10% 12% 25% 25% 30% 38% 62% 

[0066] @1 8RX?$t4frb. IS^OO (7"^>^) (#t« 

©i^JPtU^) Rate (3 R) #3 1 1 0%tu^"eBS—^ 

T?S>y, Rate (3 R) tf 3 1 3 2 % £ U Ra 

te (3 R) #3 1 %fr£>4 2%(C#ttT^©^£5 0 % fe^Iii^JP L. 

Rate (3 R) #4 2 6 0 Z> Z 

<h#¥UBSL/c0 Z(D£?lZs Rate (3R) tf 3 1 %£l±<h&£ £s 

£tcs ®Sa^pp(C"attl^y^7x> 

o. 5wt%^Mt^^ 

t^C x. £ # '> ft IN o 

[0067] £©<i[p]tt% Rate (3 R) #3 1 %&££ LT, MB£&MTZ 1 0 

Zo ZZ?\ £MM5Vl£s 7klZftWl$1±&fcit)<DftWlffl<D&SVTEmztl:''J 

m^Lrb?7 7Ji>(D!ggk$:V£mT&ti:i\ "fZVs &%£VIZ. ±^L 
tcMigT&Mfi&s ^4ic^t\ NMPd^tftLfcl^(DM£nMEzMMffi(DjW§k(D 

frft%£izmtTZo §s^i 2tmuztzttiktzt, ^77X> (g& 



WO 2016/002268 24 PCT/JP2015/058789 

#1 Oim &&lZ2 5%lZteZ0 -15. @1 9 IC, gift-

2&1 5 1 2i:<<Jt#<% 

mmtmktzmmtfmmziz 
if-otctcSbt^Xbti&o 

5 tC cfe y. Rate (3R) #3 1 t, 

^77I >fui^<h LTffll/'1 bti •SUSn 1 0 M^XT (D V ̂  7 x 

> Jim MM iz £ u z> fti [p] iz ̂  ̂  ntca 

6 

[0068] ±|E73/i(Ci: V Mja L /c V =? 7 x /c 

o 

[0069] 

S)4 (1^)4) :$?-- 3 2 

ISOI^S^U-K V G 3 2 ) (IIS) , 

g*®M8 : TRB-S-DU-0000 (CS M*±M) 

N 

#->/U (fl : 0 6mm% faft : SUJ2% £lJtHV780) , 

(^ : 030, : 2mm, fa ft : SUS440C, filJt : HV240, t 

®|fiT^0. 3yu,mRzj i s) % 

<3^# 1 : 0$EK3IS : 100rpm% : 10mm, : 5N, : 80 

°C 30^ > 

<JIS R 1613, DIN50324&<£tMSTM, ISO(C^> 

: SV-3000CNC ($>nattM) 

<)iy^# : 3IS0.1 mm/sec, ^112/im, )iy^0.75mN, JIS B0651 

: 200HC^> 

HSn^J^^^fa : 7 x Vfuig^ (±IE73/i(Ci: s 

lift ARE—310) , 

: t^25°C, $#2000rpmX10$h }f#M^2100rpmX30 
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#> 

vcmt: (y-rv-ttM M-5 mmrm.45 
£t m) 

[0070] 

S)4 (9 9 0 g ) (C ^ 7 x VfulEl* (UPt U 2, 2 1, 4 

OTiU 5(CffllN/ciS^) %0mo ) £1 OgjQiu MftakftUZXs 

#7 7 = • fti&U mis: 1 wt%0^M6 2^i5o 

7°2. 6 0 0 g 2 £tSSM86 0©&t£*JUy-6 1 ICAft 

1 T/K-JU6 3 6 4 

L/co 

X^>>7°3. 3 0^I1©»^ i#7fu3 (*0 ©¥±H 

@2 1 (C7°P>> h L/co 

7°4 . 7>^ 6 4©^®0TK—JU6 3 #Jg 

MLJt^L/c^^5#mi+)iyL. @2 2 

(C7°P v h L/co 

[0071] ^f=p 7 x %>fct£)^ 1^5 tC^T/Mn'ik^tCj: Rate(3R 

)#23% (§imi), 31% (§s^2), 35% mn21), 42% (§s^4) xm 
fc0 

[0072] [^5] 

IB-nhbip (w t %) 

mmmm 
(//) (jU m) S® MOS2 

^*77 Itt Rate (3R) mmmm 
(//) (jU m) S® MOS2 23% 

(UU 1) 
31% 

(13*4 2) 
35% 

(13*4 21 ) 

III
IO 

mmmm 
(//) (jU m) 

H«5«"J6-1 99 - 1 - - 0.095 7.2 

mum e-2 99 - - 1 - - 0.041 3.1 

H»J 6-3 99 - - - 1 - 0.025 2.2 

6-4 99 - - - - 1 0.022 2.0 

htlx#iJ6-1 100 - - - - - 0. 125 11 

tmme-2 99 1 - - - - 0.093 9.2 

[0073] ^5, @21, @22^^ m «y6-2,6-3,6-4&, ^MJ6-
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U £b&0!l6-1,6-2J:yt,€l\ >i V #&< d ttfm&Ztl/to 

7 x ymmW(DmS Rate (3 R) if 3 1 %£l± ttHZt 0 % 
(J£M!I6-1) 9 R a t e ( 3 R) = 0%-ettfc<, ^7x> 

iuiEft£^tJP LTl^d:^fc®©fc^ m i;y^7(C7°P v h&!±!5fc&^#\ 
jIH±0%©{itt(C7oP>> ht^o WO%(i^li;S0^o ZtCs MoS2ti 

mttzo ) s 2 3% (^6006-1) % Mo S2»iPLfctt$^y6-2(Cj;t$$L 

[0074] HMD6-2,6-3,6-4tt, ^»J6-1 

. £b&0!J6-1,6-2J;y ^ £ y tlfc0 $ biZ 

s ^7x>fuf£fatf)iy£-R a t e (3R) lZfrfrt)bts V 

^7x>fu,|gf^^:^nt--2>^/i< tl/co MoS2£^ 

mvstcim.w-ux, 1 -e&y, (^-T^ijti 
0) ©^77x>|J;^i^vi^ 7x>| 

iytiim ^ WJ6-1 <fc y tB%m•$&%£< tz^tctfemztizo 
[0075] Rate (3 R) #3 1 %£Lt (^^6-2,6-3,6-4) 7 x VfuiEl* 

jtwy&#€<&y. Bn%£-zt><m<te2>o znu 
s ,K-JU6 3 «hx-f X<7 6 4®P^£E^£i±A,®r^Cj:oT, ^7 7xV|y 

^7 7 xvii^^ 7 X>4i(c£ (WI0^(C. 41K 

7 X Us T-{ X<7$kM%i%MTZ>Zt-?BWM%kt)<i&l 

&fc\ Rate (3 R) #3 1 %^ (MM-I) •tt^^tCcfco 

TiiJH£ *L£ 7 X ymowif'pti: <. ^77I >fuiE{*£^JPf £ c: t 

lZ&&%}^tf+MZf£W.iStlTVti:^£%z.Zo 

[0076] %tzs Rate (3R) #3 5%£Lt (^i»J6-3, 6-4) V&Zts ttl 

^"FCDJi^cfcyt. R 

ate (3 R) #31% (^Jfe0!|6-2) <fcy=fc, ^77 x >*§©$! 

[0077] ##©/cit)(CN 7 x (SEM) iHHlHC 
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-D^xmrntZo mra2 
3S III 2 4 tl£ <£ 9 (C M^7m^ J5£0. 1 ix m©^JiMSnCDfjtll'f^ 

XfoZ>o 

mmm i 
[0078] y Mja L tc V"y 7 x tc 

O 

[0079] 

S)4 (-nJ5£)4) : V V^E— IfJU 1 0W-20 (Mobi I ttM 

SAE|!it^U-K0W-20) . 

6 £ |f|jre&£o 

[0080] [^6] 

IB-n J±^ (w t %) 

#$£% 
in) (/J m) sa MOS2 

^77I >HIJ! gft Rate (3R) #$£% 
in) (/J m) sa MOS2 23% 

(13*4 1) 
31% 

(13*4 2) 
35% 

(13*4 21 ) 
42% 

(13*44) 

#$£% 
in) (/J m) 

IWJ7-1 99 - 1 - - 0. 062 3.2 

HJfctfiJ 7-2 99 - - 1 - - 0. 023 2.5 

H16fi<J7-3 99 - - - 1 - 0.015 2.4 

£S50iJ7-4 99 - - - - 1 0.013 2.0 

itmw 7-1 100 - - - - - 0. 083 8.2 

J±tx#iJ 7 — 2 99 1 - - - - 0. 065 6.2 

[0081] ^6, @2 5, @26^^ JtMiUi. M Mmi-2,7-3,7-4&, ^MJ7-

u immi-y,i-2&vib\%,^z.t-hmm^ntc0 </^y ̂ ymmwco 
I^Rat e (3 R) #3 1 %£l±<hft£<hO% (J:b^J7-1) . 23% 

Jfe0iJ7-1) , M o S 2 ^#mb$^7-2(Cj;b$X <tj:Z£V 

9 ^ #iEH £ tl/co 

[0082] t/c, ^MW-2, 7-3, 7-4&, HMJ7-1 

. ib^J7-1,7-2J:y ^m^Z.tmm^tltc0 ^ ^tc. ^7 
X Vtuig^^sy-n R a t e (3R) iZiT-iT-t^ bTs 7 x VfuSx^^r^JP 
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Mos2£#mt$Mi7-2&, 

XfilJt 1 T?£>y. 0) 

-1 <fc y < & o /c -hit ti^o 

[0083] lc£tt£!ftBJl£[iMre& 

•2> <h^x. ̂ ti'So 

[0084] jt^a#€<^y. mnm^s 
ifB < &£ Z t tltco 9=? 7 X >fuig{*«h LTRate (3 R) if 

2 3%0t© (^«y6-1,7-1) S>£(CJ; £1*^7x>fuig{£»JP L 

ab$^J6-2,7-2) cfcyt, m&GMBUifo-ffr 
(C^g; < 7 x >fulg{^(h LT R a t e (3R) #3 1 %iil±CD:fe 

t&) ZtifWl^^tltco 

8 

[0085] ±§E;£&IC <fc y Ufc^7 7 x 

o 

[0086] <mm*> 

S)S (M)4) : ^7—— No. 1 

^ NLGI No. No. 1) (Ilffl) , 

<B&0kft2 : 0$EKK 3lJt : 100rpm, : 10mm, : 5N, : 8 

0°C, 10flf^> 

s>4 iii 6 <h mm-e&Zo 
[0087] Ts^V 7° 1. S)S 5 0 0 gfC^77x >fy |g{* (^ U 2, 2 1, 4 (^ 

JfeflJU o ) £5gJPpU $£MM*WCT. ^7 

X Vfui^^iiJII • #ifc U IS1 Wt %©y 'J-76 2 (IftBJI© 

®!t±. ^»y8-etf@2 0K£tt£^6 2&^'J-X£^t0 ) 

X^v7°2. 1 00g©^U-X6 2£tSg|$6 0 6 1 (CA 
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£ L/co 

30^<mi$©^ it7tu30#^©JtMm (*0 (DW-mm* 
y s m 2 7 (C7°P v> hlfco 

Xy-V 7°4 . 7>^ 6 4©^®0TK—JU6 3 fi<& 

Mujt^L/c^^5#mi+}iyu. @2 8 

(C7°P v h L/co 

[0088] [^7] 

IB^Jrb^ (w t %) 

BBMM 
(V) (jU m) MOS2 

^77i>KiS xft Rate (3R) BBMM 
(V) (jU m) MOS2 23% 

(13*4 1) 
31% 

(13*4 2) 
35% 

(13*4 21 ) 
42% 

(13*44) 

BBMM 
(V) (jU m) 

H«Efiij8-1 99 - 1 - - 0. 103 4.8 

SSffiflfl 8-2 99 - - 1 - - 0.069 3.1 

HlffiffJ 8-3 99 - - - 1 - 0.044 2.4 

HffifliJ 8-4 99 - - - - 1 0.041 2.2 

tbl£$J 8-1 100 - - - - - 0. 132 -J
 

C
O

 

hbfS^J 8—2 99 1 - - - - 0. 102 5.2 

[0089] ^7, @2 7, @2 8(C^£tl£i:9(C, JtMISUi. 11^8-2,8-3,8-4 

HMJ8-U ib^J8-1,8-2J:y £ <h tl/cQ V=? 7 

x>fuiE^©Sy^R ate (3 R) #3 1 %£Lt£&££0% (J:b^J7-1) 

. 2 3% (^Jfe0iJ7-1) , MoS2^#mb$^y7-2(Cj;b$xLJtMm#^i(C 

[0090] t/c, ^Jfe0iJ8-2, 8-3, 8-Alts ^Jfe0iJ8-1 

. ib^J8-1,8-2J:y ^7 

X >tuig^©sy^ R a t e (3 R) lCjbN3bNto£>1\ 

#iE^^ti/c0 MOs2£#mb$$$y8-2&, f-x®tits>y, y 

0) CDy^7x>*§i: y bmbfr^fcibs fo 

£ Wis )l)f 7 X ym&y ^Wy8-1 <£ y t & 

£g<&ofc£4tf|;*ft£o 

[0091 ] jtMimg <. B$m^ ttm ^mm Q IZ&«•& 
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o#0|] <h 7L btl&o 

[0092] 7, mmmz 

#;i < ft £ & B&# 1~ £ o #IE^ £ tl/co ^771 (h It R a 

te (3 R) #23%©t© (^Wy6-1,7-1,8-1) S& £ <fc £ 1*7 

Ub&0iJ6-2, 7-2, 8-2) <fc y =fc, 

fty, BWM^l&frt< 4oTlxl)#\ <? =? 7 X >tuiE{*(h It R a 

te (3 R) #3 1 B 

(^i(CB&#1~£) £ <h#iE^£ti/c0 

H»!J 9 
[0093] }%lzs 

fc0 Rate (3 R) #31 %"£'£>•!> 7 x >fui|X'f;fcCDS}i(C 

6 <h W\W.Xi!bZ>o 

[0094] 
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[H8] 

BB-ntb¥ (w t °/o) 

in) 
8I€;S£ 
(u m) *a 

<7Z>7H>WMW 
in) 

8I€;S£ 
(u m) *a Rate (3R) =31% 

(13*4 2) 

in) 
8I€;S£ 
(u m) 

6-1 99 1 0. 0952 6. 5 

HMJ9-1 98 2 0. 0792 5. 9 

H»J 9-2 97 3 0. 0652 5. 2 

ISflUM 9-3 95 5 0. 0434 4. 2 

HMJ9-4 93 7 0. 0352 

r
-

co 

SSI®#] 9-5 91 9 0. 0321 C
O

 

cr
> 

9-6 89 11 0. 0325 3. 5 

SMJ9-7 87 13 0. 0357 3. 7 

H»J 9-8 85 15 0. 0389 3. 5 

SMJ 9-9 99.2 0.8 0. 0998 7. 3 

Hffif5iJ9-10 99. 5 0.5 0. 1082 C
O

 

ro
 

IWJ9-11 99. 7 0.3 0. 1127 9. 5 

Hffi$J9-12 99. 9 0. 1 0. 1201 10 

ttmn 6-1 100 - 0. 1253 11 

[0095] H|2 9% H|30#|Q% V 7 x ib^# 

1/10 (HMJ9-5) 

. t/c, V=? 7 x ViuiEftCDJI^ib 

^#1/1 o-n 

. ^tbw 1/200 (HMJ9-10) ©=&©&, <?y7 

ufcivtbgw-icty iwtti o%j^±<s<^y. Bn%£-ztezo% 

&.±m <t<tz>z.t mm $ ntc0 t tc, jt»$u£ ̂  i / 5 o ( 

^6009-1) . Jt^^(i^|^F^J;b^1/2 0 0 (^Jfe0iJ9-10) IX±XM)^ 

tc ̂  ti^e tug < /m #IEH ̂  n/co 
Z.(DZ.£frb, MSbtmZs "FPS1 / 1 0 0 0 0&JL<(i1/ 

10 0 0£ £ lc$?3i U < 1 / 2 0 0±PS& 1 ^L< 
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(£1/1 0 £ b £ L < 1 / 5 0 Z t twt. L INo 

[0096] t/c, HMJ6-9tCd3lNT, 

ZOmS. »^tfS)i©;Fb^Sy^ (w t %) lZ<S3itl2>*,<DtT 

£c Z (D <fc 9 ft. Mt) ihltZnDTP U >!M£nx) ,7x7-

mzmt<D® 
ta%=7*jt})\,s (Stt) 

2 6 £#&/< 

V&5 (Jlj^ife :^-^h'J7) lA\ 

[0097] ZZ-Cs mtOttt-XL.lZ'D^Xmnt&o It*. ;UJt 

. Jt£S#IS^ TK£\ S>4<hft£j^b7KllS(c 

ztibvm^tfwmtzt, ^ft?Kis (RH) #R (^tt) <hH (7j<m) 
iz#m-znz0 ;xizs ttm-zntcRtmm (o2) (RO 
o) ^ (ROOH) izmttZo z(Dm&\twm&(Dmt7m^t&fot 
ZZtTs ggtft&JSJ&tf&Ciy, tJI(ci^b-t£o<h<h&£0 

[0098] t/c, HMJ6-9-ett, y^7x>fu,fg{*£±}£L/ci:9 (CB^^HC 

<fc £Mil&/Xtt t)ilftftJjlZ J: zmmiz J: vm&LZ^Zfcdbs mt. 
^ ^ tc. S>i<h©;f^t)£S^-t£Pi(C MTUMH 

%V$>Zo 
[0099] *&BM<D£mm&mmizti:''jmBMLT$fc&% MtetoftmmAzti 

£> ^Jfe^KC PS btl£> t It j&l# L&l/Ni5EI(C <13^•& 

^ ^ T t *:Pgemc # £ ft £ o 

[0100] 

/c/c u mm*m&m&tmmtt* y 
[0101] S)i<hLT, 

btlZo tfc#'J^b7ry (PAO) , /tv'J^-JUXTJk ^'iXjJk 

-£rj5£j^b7KH^ 

7x -JIJL—^JI^ */ IJ — bti&o £fcs X>£. 
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(41) &^®\Wh>4if^if btiSo t/cs 

? v ̂  )is ^mtz ¥btl£o 
[0102] yU-X«hUT, ^JU^AeitS^'J-X. ^JU^A^a^U -7. 

s<?>J-XS ->un-><yv-Zs 7j^pi-Tj^ 

[0103] t/c, 7^7*>mmt Lr®i^tizm$s%iMmmtt$:s m&rzrc 
tixD^mmistbXs 5 mmiXT(S^HISHIM 

ACB-5 0) %miz$mbtci}\ in^mss-e 
fe^T, 5 Rate (3R) ^2 5%^ 

it p 1 / p 2 if 0. 0 1 5k)ft(D t (D if A# LJP1"1/N^IN9 

^(DSWCJ:^ A^-e^Mfpx©*i^M^ (Ji^cM 
MiifM. &?tc%(D) [ZtZ-itctctsb^ <?=>? JLyRXf<?y7 

xVJUcDjuN-tt^^B (IM^i) #S#^M^=I>KP-)V 
tZ'&WfDfozm&izttLT&s mjsifMi/NAjaii$p£#%•&[, 
IN0 t/c. Rate (3 R) ^31 0M±Xfotll£±?& <fc Z> 

iz J: &M.M&WIZ J:?rmb tifcA£m$&V&o T fc <fc i\, 
&fc\ y^7x>fuig^^ LTffllMQti^Hfpx^j^^^fa(£. — 

77I>, ^7 7 x VfuiE^ 7x>ty^b-hU^ h (GNP) , 
72-^t-^77i> (FLG) , ^-7 

^tcps^-rstcD'ettJ&iNo 

[0104] UT^U, 

(1) x>v>?mu 

(2) jggj®& 
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(3) 

!ktls 7ktls fpjlfis O 

(4) 

(5) 

(6) $7 h|p)i)H)f 

(7) 

(8) ElsS>i 

(9) 

(10) 

;40IE^I^^ >7°. JU$7 h *° > 7°& 

(11) h^>7>$ y :>a 

CVT^^h^V^^'ryaVffl 
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HacOlfiH 

£ tltc 9=j 7 X Ufat^ -3 Ts 

(3 R) t.A^^^H^PIB 

( 2 H) (h^r^Ls (3 R) <h lUpEA^^^Iiip 

i (2H) tcDxmmfrmz&zftcD (^D 
Rate (3 R) #3 1 d t %W®kt t Ufa 

o 

Rate (3 R) = P3/ (P3 + P4) XI 00 • • • • (j$ 1 

) 

p3immik&m&m (3R) (Dx$&mmikiz£z> (ion 

p4(2H) (Dx$&mmikiz£z> (ion 

5RII2] fu§ESfa(C^1-£fu§Ellfqx^^fa(Z)fimJ:b&. 1/1 0 0 0 0 

£Lt~ 1 tzn'fflittzm&mi (ciEt^t^f^iUfa 
o 

^ciI3] liu§ESfatt'>&< £=&. 

5fe©S540-J^±"e«>i> o <h 1 (CIES©^)!)# 

*fao 

tiT^3 £ <h <h 1"£ Il^il 1 (CIE® 

^115] £ <h ZftffitTZ 11^114 (C§E*£© 

U'n'/H/'Fl'^fao 

^<II6] Il^cll 1 (ClES^tulElS'n/H/f ̂ fa^ffl ̂ N/c o t %:W$kt. f £ l*l'J$l 

&IH & £ (C IN e> tlZ> i > V >X4)\,0 
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[11^117] 1 Mitt 

-Xc 

CIi^<ll8] 1 iCl3i6<Dfy mt tts %Z# 

^ 17 & ifb ft S 


