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[0031] T i : 0. 	0 0 5-0. 	0 3 0% 

T i (,, 	A I LPlat:.-_, 	E="5' M6:.-_,,k-D -c7J--5-J--( I-Villtin- 

ZRIEttLUM -Z7-L- 673(,:.-_;057`sTcA ---eZ. -t. 050AV4Z7-L- 6/3, T 

i -g-iia)-FFR 	0. 	0 0 5%L -Z. 	T i -A-12101_,0-FFIUVD. 	0 

1 o% ---ezo  —, 	T i -A- imeo. 	0 3 	% tom 	to]rpt::_ga)cts 

T i Netl.„ UtterAtstptt.Z. -t. otc6e5, 	T i -A- a)_EFR 	0. 	0 

3 o%L -Z. 	etc, 	T i c a)*ffl 	t.f11$1_11,, 	$fiffit1E6:.-_,tZUtta)1E-F 

tfAIA-  Ztc: 6/3 t:.-_t, 	T i 120)_EFR 	O. 	0 2 0 %1,:.-_ - Z L.' L751T1.,1,N. 

[0032] N:0. 	0010-0. 	0200% 

Nl,, T i NAbV N UM 	Z*57`sTcA ---eV,) , 410aAltinb*ffit 
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iLt:.-_,-%-:-4 -zTcA-ez. 	z.:41.6051JJMV4iztz-_- 6/3, 	NA-120-FliRo. 

0 0 1 0 %L-z0 	[AN 1,, 	NA- eilkifdt:.-_tsz L, $0440Utte1i-- 

zLLt t:.-_, tralia),T,I.N-LAD, tklItql.tc_- $044t:.-_80-cMHOtaA-K 

ftopigtLfszo lt.D -c, 	NA- iiia)_EFRo. 	o 2 o o%L -zo PT 

1_,< (,, 	NA-120)_EFRo. 	o 1 00%L-z0 

[0033] 0: 0. 	0 0 0 1 	O. 	0 1 0 0% 

0 1,, 	Ti, AI, C a LRIEltUMZT-c„--Ct'), **Yth)fakt:=8 

kivr, 	E'=''')M,::_ckZ7J--5-J--r 1-00tLiEztz-_- 673(,:;051's7L„ 

ezc, -t- 05-̀ AV4Iztz-_- 6/3, 	0-A- 0-FF.R0. 	o o 0 1 %L -zo  tq 

1_,<6, 	0 iiia)TFRo. 	o o o 5%L -zo 	L,75\ L, 	o-A- eilitifd---e 

ZL, 	'74 0 ote-NAbRiEttogaiclEt:.-_,t -D -CUtte1E--Z. --m 

It 613, 	0-A- 21 0)_Ela0. 	o 1 o o%L -Z. t7f 	L < 6 0-A- 20)_EIR 

O. o o 5 o%L -zo  

[0034] Ca : O. 0003-0. 0040% 

C a a, T i, A I LLt t:.:4-angHEItUMZT-cATt'), *41th)f 

lat:80-c, 	E'=‘‘7thMt:.-_,,kz7J--5-J--r 1-0011E6:;05tsTcA-e 

zo -t- a)51)AV4iztc_- 673t:.-_, 	Ca -g0)-Fli.RO. 	0 0 0 3%L -Z c, 	C 

a -A- 0)-Fli.RO. 	000 5%L -Za'.L751T1_,<, 	0. 	001 0%L 

Z a'. L eck t') PT A L O. 	1_, 75\ L„ 	C a -g- j1 75qkifij --eZ LRILItte 

galE l„ Utte1E--  Z. -t.  Otc 673, C a 	10)±13R 	0 . 	0 0 4 0% 

L - Zc, PTA L< a, Ca'20)_EFRO. 	003 0%L -Z0 

[0035] *-41-001t:.-_*z Huma, _h3LRoTcA -A--z z.: L 	a*L -z7Y, 

*CttL L-C, !titttAtStptc1:00,# -CtLtS_E,IEJ-;01-0)T-cA -A-A,Tta 

1-)fSkiNc. 	*t!tt L a, tiik-\'D 	7 V .7°101;5$4rAb. 2II/VrAIJN6MA 

zta)UM 

IN AiS, 	P , 	S a*Ctt--eV'), $111:1=4:1101gt:.=-A-V-t.Z. *-41-001 

(,:=80-Ca a' 41.60)-gii!tit:.:FITif LtS0e, 	P, 	S a, 3;14MC::_ck 

gICTi1.1 41., Utt1ET OR t LtsZ 0)T, 1E15 -  Z a' LePT 	1, kiN c. 	Pa 	RI 
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l, 	O. 	0 3 %Jt-Ft:-$1_11i1 - Z a'. L751T1_, <, 	0. 	0 1 °/01 -Ft:.:$111i -Z 

Le%t:---1,0c. 	V-z-_-, 	S -A- iit, 	0. 	0 2°/01-;1F6::_$1_113 -Za'.L751T 

L,O. 

[0036] %(,:_-_, 'Mkt 	At93 Z tc 673 (,::_, 	C r, 	Cu, 	Mo, 	N b0) 1 MR 6 	2 f21,;t 

_EJ-;t-Ft:_-_7T -RJ: -e-A--,3_ -ft-Ct,:tkiNc, 	ts8, 	C r, 	Cu, 	Mo, 	Nlot 

, IIST-cATV'), 0G,TLA -A--,3_ -ftZ;057Y1-S,Oc, -t. 0)7L- 673, 	a.'41.60T-c 

„0)-FFIU, oTtt,t 0 % ---eZo  

[0037] C r : 0. 	5 0%J-;CF 

C r 6, ljtAttr=7±-,3_ -ft-Ctl.±711,:.-_,-%:-4 -ZT-cATZ. 1,5tAtt001 

-E7AMV4ZtcV,:.:(, , C r -A-1 	O. 	0 1 °/01-;t_ELZ a' LePT 	L < 

, 	0. 	1 0°/01-;t_ELZZ:LecktML,Oc, —, C r -gie0. 	50 

% 	kLa A_ ZLMA 0)t75q1)JR -,3_ ttic: t,), 	C r MiLlt751141L Lk- tj 1_, --c, 

tt75'1E-F -Za'.LeZ. -t.0)tceb, 	C r 	-A- 	-,3_ -ft Z tgaT t , 	C r -g- 

1219)±1iRl, 	O. 	5 0 %t:.-ALIFI - Z a'. L 751T 	L,O. 	ck 1') PT 	1_,< (,, 	C r 

-A- 20`)_EFRO. 	3 0%L -z0  

[0038] C u : 0. 	5 0 °/01-;CF 

C ut, ljtAttr=i_hL, $fiffitiELt:.= ck -D -COM aAtiEt::_74- 4 -  ZT-cA 

--eZc. 	a.'41.60)5V41 ZAt:.:(, C u -gli'0. 	0 1 °/0J-;t_EL - ZZ:L 

751T1_,<, 	0. 	1 0%J-;t_ELZZ:LecktML,Oc, 	L,75\l„ 	Cu -A- 

275'illifIJTZL, 	m A a) t 	7Y.€1,)JR -,3_ ttd-c (,) , 	I. 7Y3,18% LtS-D -C, ea 

UttiPET 	Z a'. L75 	Z. 	L, tce-D -C, 	C u 	''A--,3_ -ft z ta-a-e t, 	c u 

[0039] 

-A- i'a)±1i1 	0. 	5 0%L -ZZ:L751T1,1,Nc. 	ckt')1_,<(, , 	C ug 

iii a)_EFRo. 	3 0%L L, 	%1,:.:1_,<(, 0. 	2 0%L -Z c, 

M o: 0. 	2 0%J-;CF 

M o (,, tIlifit: 	'741_, ---ClAkht -A6/3ZTuATV'), 	t1.0167_ht:=,-%:-4 - 

Z. -t. a)51)AV4Z7-cribt::_t, 	m o -A- Iii 	O. 	0 0 1 °/01-;t_ELZ Z.:Le 

1_,O.:. Mo -gli'0. 	0 1°/01-;t_ELZZ:LecktML,<, 	0. 	0 

3°/01-;t_ELZZ:L75'%t:.:1,0c. 	L,75\l„ 	Mogie0. 	2 0%kg, 
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A_ZLMAIDt75q1)]Rtql.--CUtt75'1iTZZ:LeZ. -t. 07L- 6/3, Mo 

-.A--,3- -tZt'i'-a---et, 	Moglia)±1i.Ra0. 	2 0%L -ZZ:L751T1_, 

O. UttaAET 	fi <1:.= a M o -A-120)_Eli.R 	O. 	1 0%L - Za.' Leckt') 

[0040] 

PTI.,1,\,, 

N b: 0. 	0 5 %J-;CF 

N b a, Mo LP10, 1,5tAtt -A673ZT-cATZ. -t.0)3V41 Z7L- 6/36:.= 

a, 	N b -A- , 	0. 	0 0 1 °/0J-;t_EL -Za.'L751T1_,<, 	0. 	0 0 5% 

J-;t_EL -Za.'LecktMl.,<, 	0. 	01 0%J-;t_ELZZ:Le%6:.:1., 

O. tc: AL' 1,, 	N b -A- eigifliTZL, UttiPETZ a.' L 7YZ AL- 673, 

N b 	''A--,3_ -ftZt'i'-a--(q), 	N b -glia)_EliR 	O. 	c:15%zz._.-Let7T 

LAN. ct t')PT 	LON b -glia)_EFRa0. 	0 3%-eZ. 

[0041] *-Alt):0,rea, 	.TGA_L3LRIg3-b-jvl,:.-.$1J411 Ltc_- ±-e, It Af673-"Ci 

4 t-f I- 	t -,3_ -ftZ7-ceibl,:.-_, 	TEA (1) --e71 -0A 	'EC e q 	O. 	3 

5-0. 	50%L-Z. Ce qe0. 	3 5% --eZL-fj--( 1-0)± 

75q+36:.-.1"S t') , 	tl.1krieUtt75'1i-F -  Z. -t.  Otc 673, 	C e q 0)1FIR 	O. 

3 5%L -Z. Ce q0)TF.Ra, 	1.,<a0. 	3 8%TV'), 	ckt')1., 

<a0. 	4 0%-eZ. —, C e q e0. 	5 0%kgi7LZL, 	tl..7Y-,,4< 

1:4: 	- T-C, UttiPETZ. -t. 0)7L- 673, C e q 0)_EFR“). 	5 0%L -Z 

o 	Ceq 0)_EFR6 , 	PTI.,< a O. 	4 5 %-eV'), 	ck t')1.,< a, 	0. 	4 

3%TZ. 

C e q a, MAtta)#N,21 (gAii) --C-D-C, 	.1-_o)A (1) T*673 

61.Z. 	.' L'T, 	C, 	Mn, 	C r, 	Mo, 	V, 	N i, 	cu atIlitioA-7cAo) 

*I1NE%--eaYA-12--et,), -A--:stt.i-skiNTuAao L - zo 

Ceq=C+Mn/6+ (C r+Mo+V) /5+ (N i +Cu) /15 • 

• • A 	(1 ) 

[0042] Z:.-_, *-41th)fakt:.-_*zHffMozi=iNda (k)*Ra) 6:.-_ -Do-c,V,13 - 

Z. —WI t:.-_, frliPIH MI1 a) via,  	1E'rA a, 11K1±±21. `l&< is(,), 

to,. 7.1<nillioni3175otc_- 673, 7J- -5-t-( 1-telUEN:tszo —, 	fJ 
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g36, 11K1±±21.eA < ts (,), 	etc, 7Enillio)A31e/J\ -1 /435 otcob, 7J--Z  

5-J-4 1-teCict:_tsZo 

[0043] *-A-Vfakt: 8 o-c (,, W=JO'g tsgAel'41  6 tt.Z L 	A. 6 tt.z3gat:.-. 81J\ 

--Ct1.0),Wifit:.:10E - Zigit:gi-UR 1, 	t1.0),ITIff4L L t t:.-_, 	Z 	mg[ no) 

ES, 	Ezrf-f J-4 1-10*--1$0;141_1t ,l) 	AZITIfiliiff) . 	>4 1 6:.-.71 

4z -3 t:.-_, 	tl.,WifiliCIT 7 (,, 	77%0)R-1 /435r6T--e 	(1-1)NIMM) 	/3\ 

677 	:')R-,3_1g) 1 / 6 MAIM, 7 77O) 

&M a) 1 / 4 ofiLLE--ez. 	-4[PW, Ye#PANtAt::_ct ZEST*1.1M-Z a- 

Le-- 	Z. Z 	1=1410(,:.:80•Z*--1$(, , 	2 0 0 1g-CrM I., tcY6*-IMA 

(,:.-_,t ZKLM%--ACE11 o -C, -322e 5 0 g m a)41tt:.=;141 _1-ZA 	gEIT l„ 	3 0 

0 ow-ZA ---(100*IJM-zz:Lt:.-_,t -D -c, 	-NdaaAtLotT0),V1-aL L/TX 

ffi 	Z. 

[0044] 4 J-4 H, 	t1.0)_ErFatieKLM0IRMIliEt:.-. i'-t-4 -  Z. 	tI.VI,Vq -Z 

tcobt::_t, 	tIATIfi41a6:.-.8o-C, $11MAR (k) *ida) e, -( J-4 I- 

*--13S-C8 0%J-;t_hgti-LL7505-CZ. ts8, M136, 7'74 H i' 

-541-, 	MAO) 1 fExt 	2 ai,;t_t ----e 	zo  ,“ j--r 1, 	*--13$0±,ittjirut 

1.001±6:::44 -Ztc6e5, ,-( J-4 1-*--110±1i1U,Vtil,:.-At -±T, 	1 0 

0%-eta0. ,-( J-4 I- 	*--13$0_tfiR6 	9 7%1-;t-Fe 	Loc. 

[0045] etc, *-41th)fakt:.-_*z HMN---et, $&plitiii,\171jE6:.-.8o-c, ag1±±2 

1.7Y-0400-C7J--5-J-4 1-to511dic Lts(,) , %t:.-_, 7.1<nillioni3175q\ -,3_o 

tc: a 7 3t::_tLYT-7 i7 4 1-751141EL,- -o. 	I., tce-D --C, *-41-001--et, 

tteA t 1E--  Z 3MIDJ\ 61,4A 	i-UR 1, --C *Mt 	WE 1, PI U3Ntrez 	i=i 

Ca 	,,I l„ 7J-- 	5-J-  4 I- aA1110,1Tifi 	"ff, (uttatmc o 	1 

(,:.-.71 - ,:t -3 (,:.-_, 	Uttaifiam 8 (,, 	7 7 	:')0)R -,161--C75\ 6 7 7 J:') 

R:3501 / 2 MAE, li\-D . 1V -1 /435161-C/J\ 6 /J\677 $&1 0)3/il 

IM--CZO niA11,107J--5-J-4 1-ta (IEIA--5- J-4 wol) (,, 	1 0 

0 0µ,mX 1 00 0 m, m 1-;t_h OE TT,  t:.-. --D o ---C" Ye# PA ffn ei %IA 	tc l, 	E BS P 

MVAIR„ 	-t. 011:16:.-_ -A-V-LZIE17J--5-J-4 I- 0)N 	t r, 	I- I., (±A,V-1, 
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0. 	51111L t r, 	H , 	11E17J-  — 	5-J--f It'Lll 1 1111W-_- (,)0)*--AXffl L, tc: 

_ET, 	P1*--10901-4,111,:.-AX -Z 	51--C;141J7f --C 	Z. 

[0046] *RIE1)14 6 1, , Utta1fi11ffi6:.-.1-3 0-  Z Z 	1=1410V, 1, 11E1A-  — 	5-J-  4 

I- GAIlla),W15 ,/ff -D tc. 	-t.a)tliiM, 	*Mt 	-,A673Z tca731,:.-_(,, 	11E17t-5-J- 

4 I- t'LlIW=J--C 2 0 0 il, m1-;CH,:.=$M11 -ZoL\575Z a'. L 	1:IR, Lk-. -t.  

1., Z, 	A I —Ca MgH E It ( tc 7-c! 1.„ 	AI, 	Ca VA)Jlit:.:ck .D -C T i 75q-'‹ 

-CAIT-c -,Lq't1:4:0113S, 	T i —A I —Ca MgHEItLfs,Zta-ajjzo  ) 	pff 

7f Olt-f XEWPfftv)1111tM1.--CtIlifit:liVibMt -ttt3S, A5E0'.--CMIK 

VO 7 1., --C t , W=JIIEIA-  — 	5-  t 4 I- WI 	2 0 0 gmJ,;CF6:.-.. -C,ZZ: L 

Rif Lk-. 11E1A--5-t-f 1-tat/_1\ -,3_ 0 	/31T 	[Joe, tkai_t0)tHA75\ 

6. 	1 0 OiLniAL -Za' LtPTI.,< tso. 

[0047] tst, 	1-1):MI40213,_, itrows71cEl]ki\ -c,/ff -3 vi-a. Uttigi-0-  

Z 3,,E131i11, 7101=1:161,:.-.41 -Z. It.D Z. 	UttaAET 	%(,-,31]$1A-Z AL- 673 

t:.-_, 	5 I a)* ibg$ fi 	P5--  z z: LIM 	Loc. ifi/L\GC, itIPIESEli 

MIJITAbtl,JKIENOLL±Its Et:: ct -D --C , 	75 -  Z a' L eT 	Z. 

[0048] **-Vfakt:.-..81)\ --Ct, '-.Ptcl: <Lt A IR tieC a 	-A-tilgHEIt 	, 11K44 

0$11A-  1,:laMEN:.:3M-,3_ -ft --C 8 < L'. L 7505--C 	Z. *RIE1)1460$C41,:cktt. 

tS, 	1=9$111-C 0. 	0 0 5 — 2. 	0 il, m a) A I, 	C a 	''A-  tilgHEIt t 	e 1 

0 01®/m m 2 1-;1_h4/± -Z L, E =J 	7Amarfagt::_ct zMinayAmt: 

ct -D ---c, 	A-  —5-J--f 1-t1,11 	2 0 0 µ,mJ,;CF6:.-_ -Z a'. Leichlt:.-_,'SZL'. L 

e 3• 75\ .D tc: . — 	, RILItte 5 0 0 01111/m m 2 	PAA- z L , WAOftt 

AbXRIDIR-475q1A-,3_ tvt *Mt 	VA tcl: -3 a'. LeZc, PTA 1., < 6, RiEtt 

0)1111tM'1.6, 	3 0 0 0 IE/m m 2 1-;t -F ---e 	Z. RiEtt- 101111tM'I.t, 

tkII  1, tc HIM11/3\ 6 A ffl 1, 7° ,) t 	'flF1' 1.„ 	- - 4-1. 	PA1RA,' t:.-. -CMS 1., --C 

Xffl Lk-. RiEltaALM, ro:olaAtAt:.:11-x -zi-)1/*-3Mmix*A3• 

y3•$fil. lx (E DS) 	CEIlki\ --Cff-Dtc_-. 

[0049] *RIE1)14 6 1,, ±3LR Lk-  A I, Cagti•RiEtte, C a, A I, 0 

-A-,7)-, 	0 	I3  otz-_- 7cA7`REEL---e, 	C a : 5 °/01±, 	A I 	: 5%Jt_h-t- 
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t1.T- 1-A- 	L, 	CaLA I L 0)-atite 5 0 %J-;t_ETZ*MTZt'i'-at:.=.7t 

—5-t-( 1-taamilEt:.-_,t-4 -zLkiNFIR,V4itc. *-41-0010IM 

51"-C1-1):M112rIl,tc_- t'i'a, 	0 	I3 1iNtz-_-  C a 8,trf A I OYA-120)±1iRt 

WA 9 5 %L tSZ0 A I OrYglit 9 0 %J; -FePT 	L, < , 8 5 °/01-;CFeck 

t') PT 	L, 00  C a 0)-gli6 	9 0 %J-;CF 751T 	L < , 	8 5 %Jt-Feck t') PT 

1, kiN 0 	V-C--  • 	0 	It ki \ tC: CaLA I La)a ILE 1, 	9 9 %Jt-F75q7T 	I, 0 0  

**-1th):[16---et, $11A-7Y, *,-,A2 I. 1 3 5 10°C, *.mirm 5 Hirm-clum-, 

tt.Zz:LVS-ZL-coZo *ftlE91466, R1Elte_tAa)*M--ett3S, z: 

op c; -) 1-sA-1t-e$11A- MML-ct, ±,E0RIElta)*ffil.a)1E-Ftldz: 6 

T. 	7J--5-J--f It`LIDE=''')1, 1-)41.1:4:1,Na.'LVIV,121,--C1,\Z0 

tc, z: 0) ct 	tsRiEltt 	a) it 4 x e 2 . 	0 µ m J-;CF T 	4-1.65, 43P1 H MI1 

OlittVg±t0EA le: ts 6 ts k, \ z: L tag L,--0,Nzo  

[0050] *410016:.-..*ZHIM11075:-;owil6, 	1 o o---,  1 50mmLZ 

a.' tt.t, RA_ tS, AM itaiSt 6:=111 0 6 tt.Z H MIC:=, &we 1 oom 0 

mi,;LhaAtrgue3R6-e5 6 tvcortco-e5 --ezo — --e, 771g)*Jile 

1 5 0 m m 	ti3A_Z L+31-ss,liAii311.el'41  6 tt.T. UttoDfiVqekiLottob 

. -t.10-EFR 	1 5 0 m mL -Zo HIM110)r,iloWiltVtit:.-At Ltsoe 

50-1 5 OmmTZL.'LePTLAN0 

[0051] 7 7 	-; L ,  , ilLaAPIEL (7 7 	:-;Jil /, , iliv) t:.-..riAt., --nvHmo] 

VAIVEKTIMTZt'i'aVSt L-c, 0. 5-2. 0 L -Zz_.-  LePT 	L 

00  77 %:')L7ilLowiltLe2. okuiA.zL, r7i/75%m-tita) 

ffAtt:.:Z:FZz:LeZo —, 77L,,ilLa)$&PIELeo. 	5 

ZOt'i'-E`a, 77 	137M-t=lt0))fAt6:.-.Z:F -Z a.' Lezo  

[0052] R-Ottitt 0)1A441=, *5111.10M4Mtl.Rt 0. 	2 %E)DY4 5 0 M P a J-;t 

±, 	HMt1.7Y 5 5 0 M P a J-;LET 	Z0 J-;t-Ft:.:71*-41-0011,:.:*Z H):[ 

$110`)PTL 02k41-1 3M16::ct t'i I-1 ):f NI 	2k4u 	I L tc via t:.-.. (,, 	A*, 	*sal 0)1341 

tl.xi, o. 	2%E)36 5 2 0 M P a J-;CF, 	HMt1.7Y 7 4 0 M P a J-;CFL 

tsZo etc, 	2 1 °C-00):>1.7 /I/ E—PRIIRIJI/*— 1,, 	1 0 0 J J-;t_ETZ 
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. tftei-,4 -TZLUttt'Ats, L'Leztco-e5, wilioommtftxt O. 

2 %E)31, 	500MP a J-;CF, 	HMt1.6 6 8 0 M P a J,;t-F751T 	L,00  2 

1 °C-e0):>17/1/E-1:930i5CI-J1/*-6, 	1 5 0 J J,;t_h751T 	1, 00 

[0053] Z:.-.., 	**It)fakt:.-..*Z IHMIlopT 	L, kiNvj,,,sat,-_ --,,,,--c,v,HA -zo  

iEta)*M, 1111Naveic 	-:s 	Pff -Za)A-It6:.-_$M11 - Ztc r95 t:.-..ttallifi' 

6:.-..8 0-  zN,0,3 51eM5 t::_ts Z0 *-41-001--et, ilomIL LT., gtIliti 
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di-J‘ 
No. 

iLq.  filErnass%i Ceq irm C Si Mn Ni V Al Ti N 0 Ca Cr Cu Mo Nb 
1 0.159 0.20 0.82 0.44 0.180 0.020 0.011 0.0040 0.0020 0.0010 0.361 

ft 
BA 

2 0.155 0.20 0.83 0.20 0.055 0.025 0.015 0.0038 0.0017 0.0020 0.21 0.20 0.03 0.379 
3 0.130 0.31 1.55 0.05 0.050 0.028 0.012 0.0030 0.0019 0.0023 0.402 
4 0.130 0.30 1.55 0.44 0.110 0.030 0.009 0.0029 0.0014 0.0031 0.10 0.31 0.07 0.010 0.494 
5 0.120 0.03 1.53 0.10 0.055 0.015 0.011 0.0017 0.0005 0.0039 0.20 0.03 0.412 
6 0.119 0.03 1.22 0.40 0.010 0.016 0.022 0.0014 0.0008 0.0038 0.40 0.10 0.398 
7 0.111 0.10 1.00 0.20 0.040 0.009 0.010 0.0101 0.0005 0.0005 0.25 0.20 0.030 0.362 
8 0.112 0.11 1.51 0.10 0.041 0.007 0.010 0.0095 0.0004 0.0004 0.10 0.19 0.03 0.417 
9 0.099 0.44 1.55 0.11 0.058 0.060 0.006 0.0030 0.0070 0.0010_  0.376 
10 0.098 0.42 1.56 0.12 0.057 0.070 0.005 0.0020 0.0061 0.0012 0.377 
11 0.088 0.09 1.40 0.19 0.080 0.040 0.027 0.0049 0.0040 0.0009 0.21 0.364 
12 0.089 0.10 1.39 0.05 0.081 0.036 0.025 0.0047 0.0035 0.0013 0.10 0.05 0.370 
13 0.080 0.05 1.80 0.20 0.060 0.020 0.010 0.0140 0.0025 0.0014 0.405 
14 0.081 0.05 1.77 0.20 0.062 0.021 0.009 0.0139 0.0030 0.0009 0.20 0.15 0.445 
15 0.070 0.20 1.61 0.08 0.120 0.070 0.011 0.0048 0.0029 0.0009 0.368 
16 0.060 0.21 1.60 0.09 0.117 0.076 0.012 0.0046 0.0009 0.0020 
17 0.051 0.29 1.95 0.10 0.151 0.030 0.025 0.0028 0.0040 0.0021 0.21 0.20 0.05 0.478 
18 0.180 0.25 1.47 0.10 0.049 0.044 0.013 0.0076 0.0040 0.0021 0.22 0.13 0.494 

.LL 
E z: 

19 0.029 0.09 1.73 0.10 0.025 0.056 0.011 0.0048 0.0032 0.0017 0.21 0.05 0.381 
20 0.123 0.72 1.48 0.41 0.054 0.029 0.011 0.0031 0.0028 0.0014 0.12 0.024 0.432 
21 0.094 0.39 2.20 0.09 0.039 0.030 0.014 0.0025 0.0010 0.0018 0.30 0.041 0.494 
22 0.140 0.32 0.59 0.15 0.058 0.019 0.023 0.0024 0.0010 0.0021 0.34 0.40 0.06 0.367 
23 0.105 0.28 1.59 0.12 0.310 0.008 0.025 0.0017 0.0007 0.0015 0.10 0.09 0.009 
24 0.098 0.13 1.69 0.10 0.042 0.012 0.0039 

0.0040 
0.0020 
0.0018 

0.0017 0.09 0.413 
25 0.104 0.15 1.51 0.11 0.058 0.029 0.001 0.0014 0.10 0.20 0.05 0.418 
26 0.113 0.38 1.50 0.11 0.055 0.028 0.010 0.0035 0.0017 0.10 0.21 0.03 0.421 
27 0.115 0.37 1.23 0.20 0.052 0.034 0.008 0.0025 0.0031 0.0009 0.77 0.498 

0.445
vi 

 28 0.117 0.35 1.10 0.32 0.030 0.027 0.006 0.0020 0.0029 0.0005 0.09 0.98 0.17 
29 0.109 0.40 1.50 1.02 0.056 0.030 0.010 0.0024 0.0018 0.0004 0.05 0.20 0.462 
30 0.098 0.42 1.22 0.10 0.044 0.024 0.015 0.0025 0.0005 0.0006 0.20 0.50 0.430 
31 0.115 0.36 1.53 0.09 0.055 0.031 0.011 0.0030 0.0008 0.0003 0.21 0.03 0.077 0.407 
32 0.149 0.27 1.80 0.23 0.055 0.035 0.014 0.0042 0.0022 0.0016 0.15 0.20 0.05 0.529 
33 0.099 0.40 1.01 0.23 0.030 0.029 0.012 0.0033 0.0018 0.0018 0.03 0.295 
34 0.120 0.29 1.20 0.23 0.005 0.030 0.013 0.0029 0.0019 0.0020 0.20 0.376 

0.117 0.25 1.22 0.060 0.020 0.019 0.0019 0.0038 
°'0

35 0.0010 0.21 0.374 
left, 	..I.VCAIN17:5,tbIll-tci:OLL20*-4-,50 
-Mt, *Ritio)alEWe&Z:iLV6141-Z.  
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Nis 
No. 

h-13 
No. 

EMIT 
Ti, Al, Ca 
wow; 

75:4;$014 ha Nall 1±±.E- 3..4 ;IATIPI. Iftlift 
_ 

mintsx 
PPm 

mm °C oc °C/s oc 

1 1 90 Ti--A1--4Ca 100 1300 850 3.8 620 
2 2 39 Ti->A1---0Ca 100 1300 850 	4.0 500 
3 3 79 Ti->AI->Ca 125 1300 900 3.2 450 
4 4 55 Ti->A1--+Ca 150 1350 940 2.4 600 
5 5 60 Ti->AI--Ca 125 1300 900 3.2 400 
6 5 30 Ti--Al->Ca 125 1300 730 3.2 400 
7 5 32 Ti->AI->Ca 125 1300 900 3.5 100 
8 5 40 Ca->Ti-Al 125 1300 900 3.2 400 
9 5 40 Ti->A1---0Ca 125 1300 900 3.5 720 

10 6 88 Ti--->A1->Ca 125 1300 900 3.2 350 
11 7 43 Ti-A1---,Ca 100 1200 900 4.0 310 
12 8 47 Ti-Al-)Ca 125 1300 900 3.0 400 
13 9 89 Ti-Al->Ca 100 1200 900 4.0 400 
14 10 48 Ti-A1--Ca 125 1150 850 2.7 650 
15 10 44 Ti--*A1->Ca 125 1150 720 3.0 400 
16 10 80 Ti->A1-0Ca 125 1150 850 3.6 210 
17 10 134 Ti->AI->Ca 125 1150 850 2.8 650 
18 11 32 Ti->AI-4Ca 125 1150 850 3.1 400 
19 12 30 Ti--A1->Ca 125 1100 820 2.9 400 
20 13 64 Ti->AI->Ca 125 1100 820 3.0 400 
21 14 51 Ti--+Al-Ca 125 1300 900 3.0 420 
22 15 75 Ti-Al->Ca 140 1300 950 2.6 420 
23 16 35 Ti-,A1->Ca 140 1300 950 2.6 450 
24 17 70 Ti--,A1->Ca 150 1350 950 2.4 450 
25 18 72 Ti-oAl->Ca 125 1300 900 3.0 400 
26 19 72 Ti->AI->Ca 125 1300 900 3.0 400 
27 20 34 Ti--+Al->Ca 125 1300 920 3.0 400 
28 21 71 Ti--0A1--Ca 125 1300 920 3.0 400 
29 22 46 Ti-*A1->Ca 125 1300 900 2.8 500 
30 23 70 Ti-A1--*Ca 125 1300 900 2.7 600 
31 24 31 Ti->AI->Ca 125 1300 900 2.7 600 
32 25 37 Ti-+Al->Ca 125 1300 900 2.9 550 
33 26 88 Ti--*A1 125 1300 920 2.9 550 
34 27 54 Ti->AI->Ca 125 1300 920 3.0 	400 
35 28 59 Ti-Al->Ca 125 1300 900 3.0 	400 
36 29 84 Ti--0A1->Ca 125 1300 900 3.0 400 
37 30 61 Ti-,A1->Ca 125 1300 900 3.0 400 
38 31 57 Ti->AI->Ca 125 1300 900 3.0 400 
39 32 42 Ti->AI->Ca 125 1300 900 3.0 600 
40 33 33 Ti->AI->Ca 125 1300 900 3.0 600 
41 34 50 Ti-Al->Ca 125 1300 900 3.0 600 
42 35 71 Ti->A1--*Ca 125 1300 900 3.0 600 

7011t*Wila)aii€M-TkLLVgli*4-6. 
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[0067] 

VIA 
No. 

/4.1--(1- 
-J‘  * 

t —A5-1-4 F 
VI: a 

liAlLtilllA mittroeft YS Is vE21°C 
in g 

% 1.1 m .1111/mm2  Ca 
ma s% 

Al 
mass% MPa MPa J 

1 90 195 76 21 521 459 628 187 *RBA 
2 92 147 82 10 349 458 648 186 *WA 
3 94 182 80 12 802 467 661 220 *30.1E1 

4 94 161 79 20 771 520 728 220 *RBA 

5 88 166 22 61 1424 471 673 210 *RBA 

6 60 134 71 22 1350 421 565 179 it1i1 
7 82 166 25 70 1577 470 650 104 *5tE111 
8 86 283 94 3 79 468 661 72 0.51.011 

9 75 171 76 22 1020 414 522 229 kttnil 

10 83 140 48 20 214 465 666 213 RBA 

11 85 141 51 44 371 460 657 205 *RBA 
12 80 198 76 13 189 473 660 184 2MITI 

13 90 151 13 85 127 469 638 187 *RBA 
14 92 155 50 49 443 472 673 206 *ROA 

15 55 110 13 53 400 411 638 200 th$5-41 
16 84 187 9 83 487 469 669 105 *ft BA 
17 93 310 50 44 73 481 641 90 OSA 

18 94 180 75 24 402 470 670 205 1K5t BA 
19 82 155 23 71 2016 480 686 183 *RBA 
20 88 152 29 31 129 479 648 214 4c5t0J1 

21 95 198 80 7 154 487 697 202 *RBA 

22 82 142 16 83 505 455 624 188 *50,11 

23 82 140 82 12 488 461 620 220 *ABA 
24 96 169 30 37 249 508 706 184 *5t IN 

25 97 158 11 69 419 520 709 49 ,M5V1 

26 77 178 59 30 556 408 558 111 .LEV1l1 
27 91 144 76 15 330 480 687 29 ta3ZOI1 

28 98 198 10 59 685 520 706 31 tb$3'41 
29 69 176 80 13 539 411 558 138 OM 

30 91 198 16 69 687 500 709 87 kL$ST1] 

31 94 290 8 70 88 471 647 69 th$SZA 

32 93 322 18 81 52 474 642 61 tt$3ZA 
33 92 302 0 80 71 475 647 50 tLE8,911 

34 94 174 69 30 530 522 744 35 t1$3-ZA 
35 96 140 79 12 303 487 684 21 kttl1fi1 
36 94 146 33 65 338 497 675 49 tbelll 
37 95 200 62 21 700 479 684 34 ttrxim 
38 92 160 8 59 436 469 632 74 tt$Z511 
39 97 197 12 66 468 570 781 65 LAM 

40 61 167 75 20 681 398 533 216 taSZA 
41 82 180 60 37 299 389 540 288 theori 
42 84 175 55 40 402 378 539 276 tLf)Z1511 

1-1M110),frgIVI 

TOrt*R111061E1M---CL-LViAtZ. 

NMEK (CEg, *Mail, 1±±E; >4 2 t:.-..71 -0  
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tga, 	ail/ '13A107.1c,'Prit: (,, 	ifina=i—t-)1/11111A (ifirblaillA) 	1 0) 

44,1t:.-_,TA'01-c_-7.1c,,44 1M 2 a 	PIS`, 	75 	:')M-1141.110 	7°  1, —AAP I., 	e 

6, 	') /— 	JIK ,'ff --D AL-. $1_1•11111K•107.1<nit, 4i_h1=i—t-)1,agA 

(1±± 	1) 3 Ti±±11K 	''f - --D tc,l, 1±±11KA 3 OA 	1,:.-. NE L tc:  

AP 	IT 	(7}c; 	1) 	2 lo (,::_ck t') , 	7 5 	:') Atli 	71<: 	I., --Cff --D tc. 

[0068] 	IIMVI ,'ff -3 114 (T i 	;A)J1:1 -  Z IV 0)3e$1111:1 0DRA2 (p P m) . 	T 

i , 	C a, 	A I 	A))11-ZIIIRr*, MIVaga)A-it MIA-ft)   21,:.-.71- 

o/  s8, 	21=1:10);14A11311.6, 	77 1/6O)4AIM 

, 1V-.350T-C13\ 6 1 / 4 oaff--eoti-ez. tctc! L, 	a- aY,I4Aii311.t 

, 1-44;141J7f Ltct ayetv's < , MA-A-It L, tcHit 4 X0311# 	7J- 774 J-"C 

MN:, 1, ---cluAn31- z -OR 	,/f- -D /dig t:.-_, 	A 	31?11311 t:.-Aro.1-4 	ER t')1111-C)irl 

AniAiioniAii311..1J'if L, tc_liiMarftitX#4 	Z a l. — 	t:.= ct Z 	;1],1_1 

at:.-_, 7.Knior3M5EiftLI-#-±5n11., arfiLAJEIIHirAbN6Xffl Ltc_-41ITZ. 
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0 z git:A- 	i-s-Efy Lk-o 	z_. ogit'A-C110-c, M4Mt1.)3zrfNMtiiT4ff4Z 

LLtt::_, 	4 t 4 I-3•$ 	Alit L tc: . 	V-z-_-, 	>4 1 1,:.:71- U ft 'IT ifi a a 8 75\ 

6, 	A, )1/ E —IA:Nat/et — 	5- t 4 I- t a a) AIJ if I,: PI ki \ Z IA: g 	i-s"' ER L, AI- 

. z_.- ogitl4c110-c, MtV,Tfd-zLLt t:.-_, 7J- — 	5- t 4 I- t a 	Alit' 

L tc . 	t 1 tV, i 10API, 	t 26 7 7 	:')a)$&jil, 	F6 7 7 	:')0)R-,3L 
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