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I kOBddyj 3.1 MojHjdr tojL kzdAl)s Olsidd s t
dmmdj Hso Odzdz’ 7 M ZOotse. sOC bkyj Gldjyjds,
BOtc Odzgj y tOMyted Hidzwjlsmw dBBiyHE IsOdgtdl Gy ddsi
fesdMasyHj ddwYbduitgdg Blf Odeq joj Hj dzv j kMY 20 kietse.
fMsMlsOod jIs ©Csds 0, 2 %, ybts foddjcds msslss
(A) fsc Omdes Ho s ILELIHE,1HH O¢ 6 O RO ds

OB &z YOS BIS Do Odz B dztf j BOM o sEPrasddlssd Mt

[ OfMfMse OV HBdzv ¢ sdif sdz dzls
g dzOo Yb (o
Al Cu Mg Zr Mn
Gd
AlCuYb smdz.| 1,1-1,3 - 0,2 - -
AlCuGd sfdz.| 1,1:1,3 - 0,2 - -
AICuYbFeSi ts ) da. 1,6 - 0,2 - -
AICuGdFeSi ts ) da. 14 - 0,2
AlCuYbZzr ts ) dz. 1,2 - 0,2 0,4 -
AlCuGdzr tsmdz 1,3 - 0,2 0,4 -
AlICuYbMn smdz.| 1,316 - 0,2 0,4 0,50,6
AlCuGdMn sfdz.| 1,316 - 0,2 0,4 0,50,6
AlCuYbMg sfmdz.| 1,314 0,6-0,8 0,1-0,3 0,30,5 0,6-0,8
AlCuGdMg sfmdz.| 1,214 0,80,9 0,1-0,3 0,4 0,6-0,8

3.3 [dStmsiekSkzicd d WO, EaLDygEmn Qe ficid

VO fzdzS j 3.7 (-GHEdyHj dz2zOF o0 d t5n dzOY H | dac
Y &zOo o . [fdztser o O fiy! @O 1S MY td okjodzls0ud detzts
sj s j 6Okter cBscjddLOydd, Stbserj kCOLOd
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d ¢

t d Mz E ¢ K to d adzOj¢ tafitseh @zO ¥ HNjYf ddrfOACrBb (O, AICuGd (B),
AICuYbFeSi(9), AICuGdFeSi(e), AICuYbZr (H), AICuGdZr (§), AlCuYbzZrMn (),
AlICuGdZrMn (L), AlICuYbMg (d) d AICuGdMg (%)

IEBscj L Oydycfees steddzedz = Isj &f j ©OlksO o
yd dzt 8 tsftejH]jddddy otj BjAld ffifurdats tdsd dzCdpr jhigHdE
f etsyded s dzvw a3d d3j H ! dzO ddd adfChpdedQeds ) (. § tadOfr M j ded §
fesdmosHdls! LO fuils tOMEs e PddOL dzjCiderpits®dic
fesdMityHjddY. s kOSCdd WOLOdE o fihl0d@fCus j L
Cslsste’ | Bsckls sSBEOLEGo 90! MW §iod € tod MK dzdzd L
Yo JAI-CuUGd J odHE &Osets SCtsddyj hHispoS © safffls & jOu O c
difdj Hco Odedd BStesmisezSskzter o t¢f, O §dSd c
sls sfdsody & YOL. Jbtstes? & dsiodgesR) dfjatsiyj ks W
tcOo dztso J fMdzr WOoL CtdmlsOdzdzd L Oy ( ts dzdzts¥ Jste tf deHsd L@ ¢
d CsOckdvydw. uvtjlsd?, dsi! tefs dsj tizj pts® Poeda @y d
fjtejMmrh jddses ©jHSELj &) & d & AR s §ede@ddL -

11
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HAd MY J ehisAligds8b) dldzehls(Zr,.Gd) ApCuLMns (o MY dzOoPj-d3)f 3¢
IsOB dzPBYjeddJ Hj dz teOMY) Isdz’AR W @& ts ds7j Y fi) teiPls @ dc O 6
rdzvw emjnrn dMmMmdzj Htse Odzdz" = MY ZOea s o9 dzi L Oo(
(555-605A 1 ) ZXJ i sfmdzj 1 Yyomo Wettddtolzj lsmw f to(
MstczS BBEtc@@OM( M jdz BBjH!' ¥ d BOGddJd, O WOL'™ ¢Cf
ftedtsBtejlsOsls CtifOCIdlzs Wtz BddL Sk ¢ MY
BOC dzd v , CSEHO Isj ik jtcOlskztcO Auc tsdB @ jj daf iy gaf ¢
Csdiisej ddL Oydd HB 3dtedk] & WOt e MsEHpdREn s ® o dzj
HOdgdz" | Hd&zw 3 yYyOfmtse cdidtsejdzdL Oydd, SCtlstster j d
] stcts? dz' = Alguydz@fo MICUGd tcOL di3j e YOMmisdy gL B
o jdzdude O HBIBC dg &, IB[Issd3 MeMBEdsWdzd d mdsje 26 4
CoBtse j dzedL Oydd ( todAlRYtiEBESis G AlgBdkCuSkOL SBtcOL ts9 Odz
fteddsi M’ ¥ Ctoj Bdedw, OS] SR OCIsdelze smw o { t
3.29,6¢ d 3.9). Rdzr fsd Mmdzse O3], ot HOzr §J HdzW
ftcdo sHBIBEOLSoDdzdY o M dzOo ARCu-dbOd AGLedd & jo Iz i)' A Is
f ZOMmilsd dzyOlsr 7 ¥ OL, Ctbtster j fMmdady 08 ls § dzOMls d ydat

{ Mk dzsf d BB Mls td i SIS B) to GAlGindhe ®9) AIGUG ( § )
(0,¢), 3 (B,H) d 6 (9,J4) UOmMBs ¢S

§ sMmadzj
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t dmMkzdesL dBteBMIstclz C Is Iz toc © AICHYBFESI( GnAICIEBH-¢SH B )
fsmdzj 3 yYyoOfMse ctdicecjddL Oydd § jtejH

10 tdmizdeido 3n ] § MistckC IZg &r  MpfddzO® tsdgf dif € f
dzj edtetseo Odzdz" = § sMdzd i lsd iz0dz{1did1153,1138] ) COpjols dal3s |
MsteczCskztcr AlGWhOg BICUGdZr d Is tc ts 2AMPUYD d (AICUGd) i sfdzj
Etsdiisej ddL Oydd o tCf dzj Msl dzd &Y lspdfipdats digaiaz @ o
yomisdy WOl CedMsOdzazdL Oydsdzdzse s fJtetsdmnm sy HJ d
OdzOdzdL dr MsMsOa O o ¢ [ . sty ydzr 2 0OdzOdzd L
20%Cu, 11-:20%Yb/Gd d 12,5%Mn ( sfls Odz! datsj Odzs BJded?2) . 1 tsfyck
Hisdzd d3tsy dets o ff jteotsds ff ted B dzd 3 jAtdeGus by R4V B Al4s 1 W
86CU10.15Gs.sMnN. ] 9odHE ®&BOBets w©WOL KBItO yYOMmilsdy, mtst
L Oar h j dzts. l tjLkd O] {ftmd] Ittjr AmiTeo Ct
12Yb3aMn  d  Al7gg6Clip15GthsMn M tsls O o dz1,3dsC d3l , 92 ) flCe@EVE ~d
AICuGdMn (ted fmizdets$ . 31 1 0%t dilf) dzj ¢ Mmdats dzj ¢  AdAergb®Igzdg =
AlCuGdMg ¢ siBts G j dzd L OydvY ted B tsdzj j-568Adu Cdpf St 1054 (5 C
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fsdzdzs? Bjtej, SO608, sfis®Okbdy § i izHMOdG ¥ O dj
Bts kstsdh ddz0 W OL StdmbsOdddL Oydsddses §eosdni s
(edmlzdesS 3. 10H, j) .

{ Mk desy X . eisthlstekSskw® (4Sf) MfdkOatse Al C
Al CuYbMn (9), Al CuGd MICUGIMY(,j )A | fCufiYdajMg3 (W@
CEBRscj dzdL OYAdHS A tejH L OF
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v OB zdq2y @ s Bls Oo

LOSC Odz§ 52

Odzt B dzed j o tsEts s jtoHSE 1S

tcOflso tsteC

Yb ¢
g dzOo Al Cu Mg Zr Mn
Gd
AlCuYb ts ) dz. 1,6 - 0,2 - -
AlCuGd ts ) dz. 1,6 - 0,2 - -

AlCuYbZr ts ) dz. 1,6 - 0,2 0,4 -

AlCuGdzr ts ) dz. 1.4 - 0,2 0,4 -
AlICuYbZrMn ts ) dz. 2,4 - 0,2 0,4 0,6
AlCuGdzZrM ts ) dz. 2,1 - 0,2 0,4 0,6

AlCuYbMg sfdz.| 2,526 1,01,1 0,1-0,3 0,30,5 0,6-0,8

AlCuGdMg sfmdz.| 2,022 1,1-1,2 0,1-0,3 0,4 0,6-0,8

v OB &Zd3yPOBYjIsdz" 2 WOLtser 2 MtsMisOe Odzt dGzddzd j 8 G s
Is j a3t j tocOddsdgasjj dzd L Oydd ( 3OMMtseo OW HisdZY 9 %)
o] U- zO 9 Te i3 A Al L1, Al 20CU2MI'I3
AICuYb 590 [ fr] dz. fA|3yb -
AlICuGd 605 s fl'] dz. fAI3Gd -
AlCuYbZr 590 sfdz. | 0,48 + fusvp -
AlCuGdzr 600 ts ) dz. 0,4 + fazcd -
AlICuYbMn 590 ts ) dz. 0,5 + faizvp 0,32
AlICuGdMn 605 ts ) dz. 0,48+ fy36d 0,15
AlCuYbMg 555 sfmdz. | 0,61+ fsvn 1,3
AlCuGdMg 565 ts i dz. 0,59+ fazcd 1,1
t OB Istej dar HO O ftsMmdztse dz' n ftcsyj Mo, f tot
slsydej dtser n M &zOe so . r odzj j ftesO0dzOdzdL qtslzj d3

Eftesyd Ay dd @fpssysdlsjtescj ddL Oydd d MmisOte] ded"
YOLBoatsets MsMlsOa O dL fjtej mrhjdadesets ydtcs tsdzed j
9" HJjdzwiIs! mw W ELFA B ) Bl gCuMnz;§ BOB dBf yO rRIsIsj e d?2

H ts dzy dz' tcOfMmils o s AWYiIs) M VO LWEDLOIdzd | i3 B SLdztAb(Zrerly € 5
d dzdqL1,-Al3(Zr,Gd) HdMY jtemMsdHBe ftcd ftesydn tcOo dz"
ftcjHMIsOoadzj dzgdw s WOLBoatd MMlsOe j f sdzdsmils! &

stsdzC 52 MbiekSskzter M dzOo sod i SEL O &S dy Odn s I8 @ s jd3d
sjyddedjy 3 yomtse ( tod MefAsEH igls Aoldej. dz |tc Odn@gj dzcfia] j?
Odzt 3d dzd j o se 5 s jtcHBSE B tOMlsoatste® ftod Isj BB 4 OIS
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1 MY dcACGu¥bZr d AICuGdZre " W o dzj dets H o O IdUY. O loj teigjrdgd
L 1-Al3(Zr,Yb) 4 1,-Al 3(Zr,Gd) fWwdtedud M&dJ HAd MY J B9t d dads,
sBtcOL 59 Odzdz" | o ftesyd MmJ Ctsdise j dad-L @KlIQ]) ( te
HdMECstsBteOL dz" | HtesHEZC IS -1 &b O tzisdedV Ishsdizdsf jdidstissdf
3.110, B) . AlCuYbiMt dzAEUWEMn § s d3d diBsAlz(Zr,Yb)  Ldl-Als(Zr,Gd)
Hd Odd Istetsdgedf 38 N(IEB Nd 6 Y esyj iy codsejddL Oydd
Al CupeMn; H dzd dzts 2-25Q)dkd5 0 h dtodldet0? did@ O( ed MEzdes¢ 3. 1
Ml Ote jdoAEY dd3jdls ftod B tedzs IsPdzc jo terOd CIEtEc ] H
Istsdzh d dzts 2 . lted 1 tsds ots ofjnm yYdbsrtejrn MY dzOo (
sBtcOL kz8 Isfyw de®/L1G tc OdRdgdgOW ( ctcOdzd yo0 MtshateOdzy § Is
Ctsej toj dals dztsyls f BOIted yj 2, Is. 4§ . 5B ZOH O Is
f toj HIfddsyj dz! dz" d@3 B MistsdE HdzW L Otetsy Hj dedWw dese 52 W

Il Sl dzj ¢ Mdets dzj ¢ AEEYHNIYdgdalCOGdNtgfHdf Grptf Q A lsd| H T
AL CbMnsd d3j 5 Is Bjdzr hd2 ©OL®&jte, fohMitsd Ck ctBEE
fted d3gj dza N j?2 s j 88 A d O Y tctts jls-60F A5uH DHOARO dzts g’ - ). iyt dz
rdmyf J efybdleZryb) Ld-Alx(ZrGd ddis s Hdodkh s (23 NE)
teOL i3 to 9 "AGualdndipftsd Is © o d20Qdisds 1(0tdd Mz dets S 3. 11 H, ) .
SOAI.CuMg) sOCyj Btsdzij HOMY jtclpdg § tod Is B O & tc ks
ff dzOAIGuYbMg; H dzv ) fAICOGIEEGH d Od3j Iste o' H j dzj .dzd R tod Hiss
ftesHEZCIT MisOtej dzdW¥ o HOdzdzesdz fdzkz Yy OAl) tsBi jdafs tetfsta i
¢ ¢ tc CARYLU,J114).
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L1,-Al(Zr, Yb) | - S'(AL,CuMg)

/

54



S'(ALCuMg)

L1,-AL(Zr,Yb)

[100]ai

t dimzdzesy dX.elsiinlstezCIskztc® (1 Cf ) M dzOeatse Al C

Al CuYbMn (o), Al CuGdMn (6), Al CuYbMg (H)
Cdiise j dzdL Oydd HjteiH LOCOMKLE&S JtcEHmt®&is Gdgd;0 ¢ fig
L1-Al3( Zr , hif ) Cdfter M yYOMmlis AgClMN) Al 2 Cu Mg )

U OB ZdMPOBUYUJIsde" 2 WOLBoO" 2 MBMisOs Odzs &sdded j © 5G &
Isji i3 J cOlskztej MIsOtejdedw 210 Aw

[OfMmBe OW HEB&Y, %
“§ zzOo Al AlL,Cu AlL,CuMg
AICuYb & M dz. 2.7 i
AICUGd & dz. 2.7 i
AICuUYbZr & dz. 2.7 i
AlCuGdzr s ) dz. 2.4 i
AICUYbMn s ) dz. 42
AlCuGdMn ts ) dz. 3,7
AICuYbMg 5 dz. 0,01 5,3
AICuGdMg & M dz. i 45

3.4 JreoBH" 8 ke 3

[issHOB] [f, t1Sf, 16f d tjdiscjdzs¥OL 50
stets?2dz &5 WOLBo" &3 HJOCLOBBOR] § totshls @g G o j dad
CEiscjddL et Odzdzs s MsMissw dzdw i MY ZOoso §tod
3.1 [qdStesmstkClkicO M dyEuYisd Alds@dsia Haf ISP d
HdMY j thdes?2 1 o ls jATGUYD BACHBIE B0 dds?2 dsj dzj j 200
AlCuYbts s tgj dzts dz@dzd udJ tlsH jAYbdpdZN CReTpsdy % OL '
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3.2 ltddim: xJdiL O AROhYb g ®BligCwEd MYdzje dv @3 @z
tejhjls¢d d dzgj BBtOLEZW MmMtsBMmise jdzdzr = WOL. 1 tod d3y
ftoj HY sdzsy d Is j dAlsg2tsCUsSis dAbsHHIdCLeSE.

3.3 stdifdj CMdesj dzj edtetse Oded j Ereffidf de'dd tsfytideC
fpzh j Mise j dedzs a3z o L d3j &0 QJ digfed3 H jsto dz® CHf 1P QHOdzfr  (ftf O
AlICuYbMg d AICuGdMg ftstsls e j Isfls o j dzdzts. RIslsjteBd?2 o Mise
sdlsOdetsds WodzWw jlsfmw Bsdzj j +WWjSldods d3 ®BsHdW d S C

3.4 [OteOdsgjy Gtod CtodlsOdzdzd L AD)y@ 5O, B @f) 1 tod
ddzls j td3j sOdzdzd H O3 S tedMlsOdzdzd L Oydtsdzdzs e s ff tots f
Odz0dzdL O 9 Cf VWttdlzdzr daf @L dsts Y tafs tc 0 Bl Btps dz§ P
aMn d Al7g86Cho-15G0s.sMN.

3.5 [jedesoOdzedy HBOcdedj d3 1§ MdghDi, s Higdzd ¥CO jtisB iy
M zOo sH15Mu 6 P E75AGS daj o dzdwW Vv dzO Is) GRFGAGA@IS Ztclz o©

3.6 [ dzw o fMj A i jtaiots © @ digle’ - L Ofg d d BsMils d
G iBse j ded L @BQFAd ) ( 5 89 dzj 1 Yyomo Westtdkdilkzjlsmw
Qo dzso j MdzOW AN Mk @ &{iH' & d BOEddjd&z, O
ftosdmMatsyHjdzdw ftodtsBtcjlsOsls § i OF Is daltssin ts¥b 5 tetzliplts
M zOestses BjL BOcdedw, HdW Ctslstster nAlB,j &3 j eOlskztcC

3.7 100Odzdzj dz' dzgs ) eEBSEjdzdL Oydj?2 fesdm
o jtcHisE s t©OMIso IO AHZGNY | tof bt Gdsd t©OL BBj tetsdg s
(555A ¢ ) Hdzd3(6D5A &)  AlghfCwMn; te OL d3j to ts280dz30 0 u Is Ote j dzd j
Coditse jddL Oydd d AwOSCCigtdozj f hdzts &z) € o &@uYD/dzdE -
AlCuGdMgf tetsls j S Oj s L O My, ISOAIGUlddD L tsas@abzdzts W @ds'S ds dzt
Hd Od3§ Is 62 1 ded.
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| ZO0o O 4 uwztsflsm @ M-CuGm sECuABd

] ckOoj 4 wOmMmdislktj d e j ddzsfls JA-RUH sy
Yb g AI-CuGd § ted dzj ¢ dfetsfy ®@jdzd f OC OdzS d [ dizv f) Mn@ias jy difsdzj @
MY zOosots j Hj dzj dz SRy dzj Sy R OLOS s & EBifls Eos BdgP @
ftsor h j dgdgr A sj B j cOELOR, (el dsddzow f
BiyStedmsOodddlsds? d {djChktsrdBdyuyjnis? (St
WdLduimSdi Meows2fise O.

4.1 Cotsds ydw Ilsojwrutsimisd o fusyimmj mMsow] d

LVftesyds) dzdJ §tod REA@ayddsdods @ B3 sdzy (@) d3lz bzg dzQ He |
ftcjH]jd&Zz INTHERI)OIsls HIMEBSBLOL d2' A ftiocsHECIsse
BsHIJW dydese Odzdes 3z ZtcOo dzj dzde (2. 6) . 1 Ab0OB dzd
tcOMyj bdets?2 BB j BBdes?2 Hisdzj f te@lsilizt6 jAmE 1dn Isfodstg Ozl )
ftesHEZzSCIstse MisOtj dzedw, BtejHjdzy deder » 85 tojL zdz! [k
Weted3dzedzy (2. 5) tcOMMyudlsOdz 9 ¢ dzOH tsls ftosHEZC ISt
My zOe O~ BJmiy BOGEROY dzv j Is odJ M 3O -B§Odzlzf 1 O9 | dz
dif sdz' L 59 Odzd j d3lz 16 @ cfjtecidu M 8p3L] dzOI O fryshisy s @igids o 1S 16 J
BJH d HBOGdzd V. s OC s mMsmistsw dzd § My zOe © 1 ¢
Zq tetsydzd dzd J tsls MmilsOtcj dad W Hsdy dets Mtstslse jIsMmilse
MisOtc] dzf O MiIsch stcj dadz” - Olstsditso . ljteimMuydls 1 Iss2
fsCOLr 90, vyl Eftesyds dedj Bls MmMis O dzf8HV.MY dzC
) Codif dzj Cmdets dzj e detseo Odzdz" = MY dzOo O M dBBOG dzd |
Btsdz hjJj bk§tc8Auzj dzedj o 28

t dMzdetse 4. 1 ddzdzs Mlstcdiclzjls L Oodmd dstsmisu Iso |
Hdzv MY zOe tso B-2I0A uBOKd2 Wi ffdzAB®s ) dBZOG dzd j d3. v
Mf zOeose BJjL @ROcHYY UWisihkget"® ] s@dzOmMEzj Ismw
ltcd stsd3 o dgj Sslstster o Mz yowrs Eftesydzj dzdj wls f
MowLOdes M o' MsCts?2 yYkemlsadlsj dzv desfls! ¥ Mt dzOo &
Mz yow s EHO9 Odzts! MtsB dz6 H Ols SHddZOC s ts] ote]
Il L zddhdE®iBdetsy L dz2Oyj dzedd Iseo JtoHtsMmisd (L OF Odzj dac
N dzOAIGwbMg d AICUGdMg ff ted Isj &3 j cRIOkE O etk S P Ojls
SHJ d&ZOS tse 5, HeMisdeOw Y ylsd &BOCMHdBOd dsets k1
o j ddud ddi IsodesHlstddS tsisthgdjisy dff j c@isdciofadg
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GjLkd O] &OCH]EOd dr 2
fsfls Oo d 8,4 80 dO B4iPts dzv Is dz’ j

f t© JAIGEYPMg ds AlGuGeiMy f ls d
L 2Oy j dzHv. fisslse jIsflse

vOBdZd YOS d&kOH o HtojHjdz IsjSkgj GEYAEE1F @Gl sis
Ols tsditts B i( J d3dzOdi HHOdBY ;ldstds,dzh  dzO@ Yy OMmisd y)

Cu, | Mg, ot ¥
g dzO¢ Ols . ¢ Olg _ faizcu | facuvg | d h, }p'fptO ICpl SO pHYV
AICuYbZr 0,69 - 0,017 - 130 4 38,3 17 6,5
AlCuGdZr 0,6 - 0,015 - 130 4 35 14,7 6,2
AlCuYbMn 1 - 0,027 - 200 3,5 56,5 24,6 9,8
AlICuGdMn 0,9 - 0,023 - 200 3,5 49,7 22,1 8,4
AlCuYbMg 1,1 11 - 0,041 120 1,5 152,5 43,7 33,3
AlCuGdMg 0,9 1,2 - 0,035 80 15 132,3 | 40,2 28,2
80 -
80 -
75 - »
65 | 63 —=— AICuGd
cu T za —how,
sk 55
50 + /, | | 50 h\.__‘,/ * ?
—u— AlICuYb - -
45 b —e— AICuYbZr 45 '—-\%_+_.—.
—a— AlCuYbMn - L 1
40 I 1 1 1 l 1 I} 4[} 1 1 " 1 " 1 L 1 L 1 L 1
0 | 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Bpems, 4 Bpewmsi, u

HV

140 F

130 -

120 |

110 +

100

90

S ol
—

—a— |50°C
—e— [80°C

130

120 |
=
jun

110 —&— [50°C

—A—210°C

100

90

0

I 1 1 1 1 1
1 2 3 4 5 6

Bpems, u

—e— 180°C

—a—210°C

0

1

2

1 1 1 1
3 4 5 6

Bpems, u

3]
{ Mk dzsSOAd fld Bsfls! Iso jteHshisd thku ousdgs] i codsE
BOc dzd v ( O,-BIDA ] Hfde'd fif5ROe s M BOC ded J

1 od M HEs Oj d desds dzj cdetse Odedd yd e s da
L OC Ody dzdzs s MsMmistsw dzed  5828¢ xdj -18BVL (c©dfs OdztsC  dz0.
Msslse j sMise j dedets, AT jusiiEdmiuiZnyt)e O ¢ WegAlx(Zr,Gd)  d
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Alb,lCwMn; (T-¥ OL P d&zOH o bEftetsydzi dzdy tslIs HdMYf jteMBsdHE
fts5 EZteOo dzj dzd2. 52.6)fd o AsdEBALd2y § § tc ipyilsiodgr s mise 28 h d §
ftojHjdz IsjSCkyjMmlsd M zoetse tls HIMY jtemMtsdHse .

zjcdtesoa Odzdd BdZdL Cd ¢ 1 €M 9,81d,8Y dls OBU7HEH dAf ts dzl
My z0e s M ydstsddid d ydtes sddl 3 qJAIADEG O dzy |
AICuGdMg s e j tcHas Mis©C O dzj dadets d3 fijklftjls s ¥ dzdi P dzezts tzj ) dzlz y C
so jtoHtsMIs! odesmwWils oC dzOH HBYtsdzdedlsjdz' dgr j] W OCIs
LdtedzO, § dzslsdetsfls! HIMdzsE Oyd?2.

vOBdzd YOS &z0OR o HtojHjdz Isj ¢ EAijsBls | dsiOdHAddi@ithdsds d
-ssdzh d dz0 yOflsdy)

wf 08 fuo | dus ‘f‘}ﬂé) | de Iqol':*’o ?“’?pt’o @H V
AICUYbZr | 0054 | 50 32 : : : 32 | 98
AICUGAZr | oa7 | 42 37 i i i 37 | 11,3
AICUYbMn | goo7 | 38 477 | 00024 | 175 | 8 | 557 | 17
AICUGAMN | 07 | 45 | 429 | 00011 | 175 | 54 | 483 | 148
AICUYbMg | 0007 | 28 | 60,2 | 00100 | 150 | 19,3 | 795 | 243
AICUGAMg | 0007 | 32 | 544 | 00084 | 150 | 17.6 | 72 | 22

4 kEydibtd Csdif dzi ¢MO eMmjm WOCktttse sy dzs
fnf dzOAIGE¥bMg d AICUGdMges L OC Odzy dzdes s d indzdhds Otc f dztie® &5dz
Mo jHjdgr tjLkzdz sOIsr t©OMyjlsO. ACUYRMpdsARCHESAMgO L o34
sftcjHjdzj dedetsets s dqLsBWGOy jddvds [[ ©C dzOH tsls
1 deslsdegsfyls! HdMdzsC Oyd?2 o L OC Odzj dzdets 3 ) s fy st
A) s &BjHd dd BOcdeder ftcjHjdjd s IsjtedksHd ds
fhd fmls JAMRCU-Mg-Mn-Zr-Fe-Si-Ti. [ dzw WO Mazj BOH 5 Az yO2 dzr =
sftcjHjdzjdz MtejHded?2 t©WOLBjte d eI j B3d2OWY HBdzWw W
L OC OEag dzfips Missw dzdd 5 qLtsBOy jdzdwvds t Cf . 1t
AlICuYbMg d AlICuGdMge L OC Odzy dedetsds d MtsMmisOtj dedetsdz Mmisml
248,5[10, Mmttle jlsMmlss j dzdats.
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OB ddU®OMU3 s §tjHj kO BIGUMg i NBUGEIMgY dz0 ©8 Sz dzdz
Mtshls Otcj dzdgts g Ml sw dzd

1 OO Is td MmOtOCIsj tod Mis| AICuYbMg | AICuGdMg
YA A pm ™ k=0064 1 @t" 18,4 16,5
dp= 60 @S dsl0A ¢

YK m =10 21,2 21,2
YA Cww= 0, 05\@50 %1 1d@ 3,5 3,5
YA r = 7 50,08%d3, 8,6 8,6
L1x( W st Bz dzO 2 60,2 54,4
YK Al ClpMns (W ts to d3lz dzO 14 12

S 6 OUMg)( W tstc i3sB)dzO|  152,5 132,3

K, [10 278,4 248,5

4.2 [jnOoddujMmMSdj Mes2Misa 0 ftod ¢ tddzOls dats?

J IsOB dzd Yy 4. 4 oz isBHbOo drfjfiglf r s © flad 2 zO0 e C
AlCuYbMg d AICuGdMg o LOCOdzy dgdetsd3 d MtsMmisOtcj dedetsdz MMt
Mots2MmMlso Oz dzj Ctslstster 7 ftetsdyr h dzj deder 7 dzd Isj 2 dz' -
nOteOCIsjtedMmMisded osj~Odedyj MmSdn Mo ts2 Mmls azd Idy §jdzO ¢
f ctsydz 2 MY dz@oj BPIFCH-Mn;ind 3 Otetsf totsydzr 2 MY dzO o 2 4
Is j A dats dzts ¢ d y dzts BlIsCfr-MgilNg fylsg &3 tsteh dzj o 83 6 .MU dzk Gde@edzts ¢
dbs12[[cy) . I1ts tjLizd OO dMyfr lsOded?2 dz0 tc0O
detso r § MY dzOo rj drf diyjCisz v tinflsHi [ 12@.,8 ylsts o M j, YJ B
My zOeo s MtcOo dzj dzd W . -3 3§ Hfj WO BB EzsdIETY 2@&O [kt
f zOMmisd ydetsmils! Mmtsslse jlsMmisalzjls RHEkd dyQ ffestedz'dd) tvAsc
qdzls j ek Is Odzdzd H 50 . flstieolr Cjls L figff z@oOy j s o j dizAs2 . 80dzd d
336. 0, sdzd ARl tsuisMiEQls s(ydets SCtelzf dzr = yOMmilsdy
ftesgd Mo syM)j dgw dzgdf OCYj BddLBS §t Mshkos iz,
Eftetsydej dzdj Gtod MlsOte] dzd df. to S tettsoipishin® thin fiffostts) fipls oz
tsBd MY Jj ude O IsH & fififatkismotigBrogb)  dldzefls(ZrGd) . 1 4 Mdssiste
ss, Ykt dser j Mf zOoser EmMkzyfOrls 5 §tosydasmlsd
Cbl® disd h jos Ml tof @dd s daigi isdiPe L ¢ W jClk
sjrdtsdsedydtsmis! fted ddls! j dse’' 7 My zOstse fMizh

dlstsdls OS] tlsdiilsdls! ntstetsh Iz M sH d d3tsfls
LdzOyj ded?2 ftejHjdzO IsjSkyjfMmlsd (vOBdZdYy" % . 3 d 4
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OB d&zd YAOWWOH j tedMmisdSd djROdduiMSdn Mmets2Mme d
sj &Y j 6O kts]

utsiis W dad j | G f1Q 0, [ G u, %
AlCuYbMg
555A 4 ,u 3+ AZ1W 3 \ 312N3\ 338N1\ 0, 6NO
AlCuGdMg
565A 4 ,uy 3+ Al1W 3 \ 298N4\ 299N4\ 0, 2NO
o § 91)
T6 \ - \ 313334 \ 4
242.0 (A-4Cu-2Ni-2.5Mg) [B]
T77, T571 \ 160-235 \ 205275 \ 1-2
336.0 AI-12Si2.5Ni-1Mg-1Cu) [
v551 \ 193 \ 248 \ 0,5
[dStsstezS sz O, ) fmils s v b P s y ddjLdzdzts@ ts dz0

HdM jteMsdH OB, HoHikzSlORd MisOtjddw d d&dStetsc
ftafse 5y HjddY tBj MY Jj yudAacbybslg dAECuGd¥g off § fipisXodRd3 & o ts
B~ Oded Ud MEdr Mots2Mmise Jtod [F1&DIEN | Uztzd = Is s 3634 §
dmyfr sOdkC 63 @0 dz Isj ¢y Mlsd3 1fi@dzdf»10Q REGE 1 M2 P8 d
tcOMmilsw y j dzgd ICHifstc 2 BB5Qf 1 Pisd L Istsdg 9 M zO9s OF MO
250/ CftejHjdz IsjSkyjMmisd Mmkh j-TPE d Pdadzts O ded 3O B MG )
AICuGdMgf tej Hj dz Isj Slzyd Misd daj MmdedL ddzmw Yted ko j dz
Hts ZT50Qltsls 3 j M kzO0s [Hdgj-j®oBsEH2 h Rt dtg A 1§ t
(sOBd&Zdyd 4.6). BfXOO'™ dMBBHdzpddd'd3j ¥ Is 1§ ted d&3j
ftesydetsmls! , dets ftod BjAR "B Higdhyjdlsktzgls 2 @5 dz
300/ Cdzts o r j fAlCulYBMg'd AICUGAMgt to j o tsfndeadydisdz' nd dets kfls iz
6f5 (vOBAEZJYO 4. 7).

v OB &z yOM e OE s j o fMisdSd oj R O0dduj MSdr Mmes2mise
sj &5 j €Ok tcOF

200A C 250A C
H U zOs 0012, I 1 4o , J: u , 0 00,2, I 109 , J U , 0
AICuYbMg 258N] 270N| 0, 4N( 206N| 219N 1, 41IN(
AlCuGdMg 228N] 234N] 0, 4N( 235N] 270N 4, 7 N(
242.0[5] 145150 | 180195 1-2 55 90 8-15
336.0[5] 103 180 2 70 125 5

@& mi 0o Be 242.0 J 336.0 MeGIMEsO GBi®,jHjdjd Twg 205 d 2
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U OB d&zd YDtc # v §dz H dzd lsyiCdy sopts?  WOds ydets8)8d Atcd 250

250A C
utf &zOo 1 Of tew y j It j ogw I O
[10 e OL tolz vy
140 8
AICuYbMg 120 95 111
100 174
140 14
AICuGdMg 120 94 113
100 219
300A C S A O
100 0,4
AICuYbMg 80 19 50
60 24
100 0,2
AICuGdMg 80 3,6 55
60 32
o [ 1] =65 [10
2420[109] , = 110 [10O
336.0[5] , = 125, [1=0,48 [1 0
u d dzlz ]z , =2545[1 O

4.3 vjndtsdzsedyudsiis! ftd ddis: j

svtets2 dzr j M &zOAICuYEdmbGusd ] Oltsdidy &3 Mslsd
Ctsdzyj dzstcOyd?2 &jHd S§ dblsjtesd® ddzd & OH sdzd dzd
Ctod Mis Odzdzd-B5AY d dzj U9 tsls dzd ydz' | dzdbj 2dz0 ] dzRo sR2t
LolsjSlsdujmedn Mddzzdddzse (lsOBdJYyO 4. 7). dzs OF
dzdL C Iz lso j tH tsMIs . [icdiese Oded j BOC dad § o, i t
MsOtej dedv, HwwdotsHdls ¢ Mmdedy j deds Mmtsdzd H Iz ME4ICA tc Of
d Mmdedy O% IsjrRdetsdzise dydesmls: fted dzdls’ j. -1 4 H dg@ss t
sMisOo OW mdzj daBj Hzdefple" ~ M dzzdsd detse sdf O ¢s8f 3y,
M zOo © ¢[ 5. wuwtftsmsOodjddj 14 dgj Stslstster 7 dMh
fotsdgr h dzj dedz" 7 Odzs ks dzed j o' 7 M dzGeatse  da ddzls
sOB dzdyj 4. 7.
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v OB dzd Yy 4 fBO&ROON dets? ftesBj o Mtsf sMisOoedzj dedd M
uff dzOo Uz A{ Uy A{ ol Aw 11,

AICuYb 635 600 35 10

AlCuGd 634 615 19 10

AlCuYbMg 632 568 64 12-14

AlCuGdMg 632 575 57 12-14

015 [110] - - 160 17

bs 12 2180 | - - 77 11

058 310 | i - 97 12

4 . 4

sttetetsL d s dzdzO W

flss2 ¢ sls!

441 Cdzj SkbtesRdBdYj MSOW CottesL dw

15 tjLbkd sOOdG dMYf" IsOded 2
flh jfMlse j dedets ftoj o sSMoBHWIS

@O | dzj Clstetshqo
fts Mss2¢smisd MY zOs

LOadMmMdishdyd OdzO0 s ddSipldafic d BAz0Y dz@stso ) d Is |
GOHBWddd j &3 MmMd3j " ©O4 Ismw ) fmis tsto s dzlz d3j dz' h jGets
dmfsdz LsoOdzedj &3 Of ftesCMdBOYdd v OW j dzw st toj |

C s a3 dzj § M dats dzj oAt dRAICUGAMg Iz h j Mls o j dzdzs @zd ¥ |
48).RL O jMisdzss dgisde My IS¢ CswesLdd, Ikjd orhj

1 sdztsy d Is | eztlzdz®s giadji v € L j o5jidE BiEEEOSE St s L d SsdER4C 5 fls
Odz d3q dzdnjf azOBl4sdgj te@arki16-119].

20,90 -

— AMS5
—— AlCuYbMg
—— AlCuGdMg

E,B

-6 -5 -4 -3 -2 -1
log (I/S), Alem?

t Mz st 0ddBd BsMisd § slsj dofj kB @sHld dZss 0@ d i dze
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OB dzd YPROUBdedY | dzj Chtesndidui MS et fsisj dydod

o dzOo Ec s | lc s O3S0 / f

b5 -0,61 236
AICuYbMg -0,64 22
AlCuGdMg -0,67 65

4.4.2 [jyStedmlsOdddlsdOov ¢Sl dw

Its tjLizdz sOIOd3 d My r Is Gedzd 2¢ tsite@s tsd3 joACuf iptfO® dzdz
AlICuGdMg f tetsH | i3t dzMmistcdtctseo Odzd ftedd3j todets tsHJ dzOC ts9 |
CtstotetsL d d, BdzdL S k¥ ¢ Mmf z0elz ¢ 5. ls eofpin M
ZOR sHdlMw dz@5bteR@dg 1@®O 1 Istsd3 Mtej H davdvy ddglacs]d
@B dz' hj ofmj dl@YBMgthY @@ & Oodgkvdz, Is 91 60 o tcj Y € OFC
JAICUGdMgs dz0 MisMis Qo dzsg it HBBIsafj EBHIB o | dedzts.
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9

t dMezdzsf 3B mMistczC sSkZtcO tsB tc OAIGRbMgf) B gaaGslMg(def) 5 (
fsmdgy sisj dzde" = My r sOded?2 dzO 3§ ¥ € ted Mls O dzc

443 Bh OV CtstototsL dw

15 tojLizd! OO My lsOdzd 2 ABDYbEEd ACUGIMGE 16 t6 1
fs5COLOdd jd hzs fslsjtes dOMMr o fMtcOo daj daq
10detsdz h 28 M2 Csmis! 1bddnifssd ) &t di BIGWEVE S ®d &
jets ity GOMMr f shdj 38 0GERESEE a4 &6 ©0MJk
sdz0 Mtsls OBa/d)iz 0, 259

v OB d&zd YO bl @ IsOIsT sftjHjdjdd " §slsjtd EOMMr o

: [ OMMO tsB te( o
g4 dzOo ' ?;rHEgzgzgésJ1 OyoOdz{ stsdzj Y Rd;Od?nde?J dscgr?éd
| d3OMmf| KBOMm ]
12 3,25 3,177 0,073 0,133
AlCuYbMg 23 3,26 3,169 0,091 0,166
29 3,28 3,170 0,11 0,200
12 3,29 3,206 0,084 0,153
AICuGdMg 23 3,25 3,120 0,130 0,237
29 3,24 3,105 0,135 0,246
o1 5 11 3,14 3,001 0,139 0,255
30 3,07 2,926 0,140 0,259

4.5 RLAGsMEMIsE2 C sls!

RLIGEMEMss2 ¢ sMls!  ARudMgs  AQUadg e L O Odzj dzdzt
MOk dadgs 3 MsMmistsw ddd ftejHj dj O o MOs dzj
TsbpE? JLdshshiss2Cshis v, d §tddjddd G ded iz dzS
4.3 fedojHjd® LOodmdEsmis! SsLYWdydjdlso Istej d
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t Ik dst OddBd ksMmls! Cwi YWdydjdsO Istoj dedw ¢

{dfkdsS 4. 4. ddds 6 tedighi 1 € ©0ddicr i fzz®o
SftejHjdjd fdsh OH! C©Ok,jO d LOMMudsOod f&do
wyh j2 L ashsmss2Cshls: ¢, d&jv Mkhjhss j dzs
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y

1.2 mm

T T T T
040 o0& om0 1m0

tdmMzdzsL oY 4 dzr d Lids®fig@3] (tc@lzrie3D)c & f dkiGjaYsMg ( ©, B ) ,
AlCuGdMg( @, ¢) d ¢és7y (H, J)

v OB dzd YOO®B OO jtodMmisdCd L detsmO q’fr]fndZJHtsaOdder" fr
ltedo j Hj dadzr 2
utf &zOo ] d&zsh OH! S BOIs
I dsd 1 L ds
AlCuYbMg 0,004 2,0F10
AlCuGdMg 0,009 4, 5710
bs7y 0,016 8,0F10

4. 6 AdLduyudimMSdy Met2Mmlse O

U j BBt j tcOls lHtdz iy Qlzddt ofiffts dzd H MO dL zyg deder = M d&zOo
] izslsdes st M zCGeotse ftedo jHjdzO © IsOBdZdYyy 4. 10.

v OB dzd YO ds lSldas s MY dzOo tso

v &zOo ) dzslsdetsfmis: , @/ f
AlCuYbMg 2, 83N0, 02
AlCuGdMg 2,82N0, 01

1 tod 1 Cif &z OIsOydd Y Otetstf etsydz” = Is diizDies Bls Iz t
dzj sBrSHd B Eydlsr a0l ©kjtdddyud MEtsy tOMh dtcj dzd .
M dzO0e 5o sftcj HJ dzw j smw tcOmMh dtej dzgd j &3 <€ O H 52 Y
OHHdIdodzr 2 9C&ZOH © suvt MfdzOe O o MzEyoOJ B dzd]
M@y s hdn. |1 MmMizeyoOj, JjMmdd LB stsydow W OL O
B H & dz Eftckzetsmisd, O Mmdd djj MddyO0jl sut
ZOd g dz' " dd3 suvt tlddyo:lshw {tsteh dzj o’ j -H9%.dzlz 3
1 Of tod d3§ te, H ozt fif) ¢f dz > IBA Gz @ Bi-2.5Ni-1IMg-1Cu) j azd yd dz©@ s
MsmisOo dz? j st A@10 Isj B j tOls ztedz A-1 QfaRls j-goo)dpdda@dn (-
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1teOCIsdud MEd BOC2 i suvl 4J&BGIMY( 2688 dzd)ydBy R
ff ZAIEWbMg&zOR sH s dBCc Bieihd dalp B RSSO ¢s7 Y.

v OB dzd U@ teAj.Hldzd 2 o ddzsjtco Odzj Isj Bf jtcOkzte o L O

sut “AHD
4§ o 20000Ad 20200Ad 20250AQd 20300AC
AICUYbMg 21,6 22,4 23,0 24,5
AICuGdMg 19,5 20,7 21,2 21,8
336.0 (12Si
2.5Ni-1Mg-1Cu) 19 20 - 21
[4]
356 ( $4b | 21,5 22,5 i 23,5
242.0 (AHACW
oNi-2.5Mg) ] 22,5 23,5 i 24,5

4717 o tsHT 5 €d&zOoj 4

t OMMdisilstej dzf tsMtse j dedztsmisd &4 tc s Ald@irdbd{Al-Cqf dzO o
Gdf sfpdzd LOCOdz¢d d MisOtej dzedwW §QAxd taf)Lcog tehts o ®JZH @
ftejHjdz IsjSkyjMmisd M zOeo tso . [t HJdzj dgr Csdizf d
fted CodBdZOIdzs? d ftsorh jdeder 7 Isj B j cOskteORr, ¢
ftod ddb'j d wdrduimscdj Mmets2Mmbse O.

4.1 tOMmyjlsde 2 9 ¢ zOy =il .Ca)Yf tetfsts dz] tzth p O dzl®d  tfiytmc
mMf zOeatse BjL (RBOC A4, tslo@VEE | 18 Is 4 575 dzd ydzts M
1My jtoddpHAtss@) ( [ dzv Ctsdi3f dzj S Mdesdzj ¢ Jtetso Odzdz” R
sls fls Odeig d2d182,31 52, 5[ 1-3BHV)( 2 8z MC t5dp'jC st Cdgtf j tod d3j «
st tod HJ drpHREADLES

4.2 1 OMuyjldzr 2 9¢C d&zOH o EiflicdAlpsRipMded i) s figls © oHddwn
326 0, 2 [1@9d35f80 d kOSY)] HBMsOsYds -Gttt
lso jteHtsMmisd ftejH]dgdedz’ 3 o LAME]AsdyY drizcdiig3 fiyiry fgslattevisd

43 utsG ZOMdes tOMyYjlsk fejHjd kjSkzuyjmsd
AlICuYbMg d AICuGdMg o LOCOdzy dgdesdz d fMtsMmlsOtcj dedetsdz Mts
2485 1 O, ylbts d&OatsHdlmMY o ddzlsjtcoOdzi 10% wh dB ¢
L d2Oygdzd 812 d 298 [1 0 MmMtsls jlsMmise jdadets. 1 65 Lkt
dzso ' j Mmf kzOer dzgj bkimskzfOsls ddd ftejosmMotsHYIs
ddls: j d ftsyd &juy-&eMn, ¢ Oeffesydy 2 MY dzOs 2
Is j 7 dats dzts ¢ d y dzts AsG-MgiiNi fif s jidigteh dzj o 523 31§ d dzkz d3d@MEZO dzts @
bsl12ffc.
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44 [ dStesMstekzS skzteO,  Abtsils ity dzjddedets € 5 dzO
HdMY j tmisd H Od3d d fotsHEZCIlsOdid fls O] dad v, C
CtedflsOdzdzd L Oydtsdzdzsets §tetsd Mo sy H j ded AICuYbMg Y j
AlICuGdMge " MsC d2 kZtetse j dz B rOddyud MSdr MmMots2Mmilse
ftedd3j telz, ftojujd sj¢kzyj fodhnddsd® gy ROG]F Of t
11113 {1 0, vybt fkh jMmise jdzdzts o' h j fMos2Mmbe ot

4.5 s tBkig ¢ HEasO dzdAIGuYbid dZICuGIMgd &3] ¥ Is sy dz
ddzls j teo Oz € tod fAsdOkzdaf L Ofgf§ls b FIsflse j dzdats, dedL § k2
stej hddz Ctod MisOdzdzd L Oy d ts dzdzts GltsA gl ) BzO Y HIg tets{ov dzj
fd dzkz di3d dats o .

4.6 1 5 jLEd SO®®B HifkisOdzd 2By StedflsC
Ldzj SstesndiBduj MS s CtstetetsL g dzser j M dzOeor  dzj
ftetsdg h dzj dedz’ 2 ff dz@ICUYBMg § AICUBEMEP € OL Oz 3§ dz' h Iz
BOMMr o kmMdksedwn Bh j2 CoteesLdd, ojdfwkzs
BiyCtedmsOdkdadlsds? Sttetest dd d &jd hd2 ks 1 dj

4.7 uvejtH' 2 tOMmMle tste, Z{f esydey dedzr 2 Hd MY -
Ctif OSIsdz j yOMmbsdyr WOL StdmlsOdddL Oy s dzdzts ¢ t
M ZzOo Ods or MisS kY L &Mt fipouy?. ¢ AGUF XY od AlCzGAMg
slsdzd yOs Isfw  dzzyh j2 dL dshshiss2Csmis! 8, ddijw
204, 541 L5 o MOodzj dedj M ftesd M dzj deder o5 My oz
ydmdzj, Hd&w dJLetlstso dzj dedv f sStch@rEpj22 0 Gsdsjt dz! detgo ' dndt
Qo Jdz sut My zOs O ¢s7\.
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L ZO0O9 0 5 wot2Mlso O Hj W SERIkJABCE M &
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