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todddzdzts 2 f esC OIS d dzdMmisse Istsdzh ddzs?2 Hts O

6.0 Mis Odats 9 dzj dzO oLOddcsmMe w L ! 3 Y HE
P tesydew 6 M d - JyuepPad yo SmistekzCIlskztcy dMmMS EzMmMm
&zd mMists o dL My z0e © 1441 d dn CtetetsL
Me dzsdedzs misd € 2 tc Qfpfipde®&d af @+ hdgd Mistso dL MY ¢
Wstcdidtetso Odzd j &3 o ftetsyd MMy Istej nMiskzf J dz
SWoLr, LOGCtjfdvehda HdMdzcCOydd o GBI
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YoOmMsdgpLsS ©oOL &F G d3dzds 0 €20 cteOdzd yobm L J to,
gt h j degd® { dzj ShtesnddBdyuiMSs?2 cjljese]d
O oWy jdzd?2 dz20 cStcOdzed yor L j toj dz.

7.1 OL tc OB 5Is OdzO kOl j 3OIsdyj s Ow BSH J
nOtcOCIsjtcdfmisd¢ mMdzsd misr - Odzs BBtsMils j € dzts f
dOf Wy jdd? (6 GcttOdzdyd tehfuzslg elzd dB3Ae s
fMlstekClktej “ROJ] Mt MisHdEsMs: & 804 XY j

8V MlsOdets o dzj dzts, yls ts 5G dzj dzd § tc 5 Oz
Odz¥ ditsfils j C dzstf dzOMiIsd € s sBkMmdztse dzj dzO f to
luslddidit d Otdddtelze h jets dzOf Bsdzded ® dzv f 5 dzg
mMdzcw s Odz¥ dii3sflsj C dzsf d&zZOMIsdC s, Ctlstster §
OBdzW ydtsdzdzseg s 1 WWjCIsO LO MmMyjls tBteOL |
CsCMseoa Odzgdw Mdzsjo o (Jtetsyjmmj IsjtedEsHj
erROf ftod esLHj2fgalfd cO@BEFREIRd&I] B
d3d dzlz Is .

) ©0CIkdyj MSOw L dOyd isils:

11 OL tcOB 5ls Odz" d odz Htc] dz O mMoOodtsdz
) dfcl budlsjndesdzscdd OolssS &zOo dzgsc s W SEdEso
Gsotscts §uCtdjddy, O kOSY] cdBtdHd &
©O shdse j dzd i lskols ddjLe * Gz iplfeti@tpdDs. 14 4 1 ,

21 OLtOBBISOd d ogzpY &t d dzOH g Mis iz
Cdiisc jdzdL Oydd fnededldCosjon ts ® tzs djpifddf@®@o © 1 4 4
f zOfmilsd ydzts M ls ROl jtcdOdzO fted dLGEBIBO dz
dfmlsse Isdh dds?2 0,25 &k, d tjy s dy
(stejramMsizy j dzyOlsr 2 tejddz MlsOtcj dad W) H o
MlstekSClktc] Od BsMisj S dsyf &ZOfMsdS e .

Bulssydzj &z nddB3dyud Mcd2 MMmMisOs Csd3B d ¢
fsHeslkso Cd 5o tor dzsfnlsded Idjfpls o iy zOG d
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OdzsH dzse 5 S MHddyizsdOifzd ¢ sstftsgcts dmME dzs y
Ol StcOn bCMdaRrEl R st i vej 0z@pls §sor !
CototobL  sdzdzts? MIss2%s@isej fd HaBdz’8R ¢ O OS Is
Zdmisse d Mlsj S dsf &zOMisdS so .

4] dzgjHisjdzs S dzj jotsj MMew Lz tgtddsOny d stz
sjf dzsf esydtsmisdz 8 S OwLOSkjtedmlsdS Odd
owWLGCsMi! 5, Ctsbktstes] BeBjMifjyudoOjls tOs da
d fsretdvjls dMmEd ydls: f(tetsyj M dOdzi md
dRO[, fteddsddwj 3" 2 Ywsgmgy € teistpez@itizd s

5) sHIso jte H] &0 Stdif dzj SMsd dmy " IsOded.
Mesdmis' 7 Od® ksflsj C s ZOMisdStss wRGJ
sBbkMmdztse dzj dzts kol Szdy@Puizd g tgj dgj dzd) f oSG tStc O
{5 Otej 5 MtcOo dzj dzd 5O dzfy d3doetrfcfijlo@ dgd  fiplf dzO o
56 dzj dzj f tetsded YO BEIAD @sdfs Od defj Is dschizlp, df:
5OCY | bkdkzyh jddj B Btsdddj hsts2 Csmisd.

61l tcddgj dzj dedj ©OL OB sls OdzedilT , & ReBRIG{[ BIP te
cdBtedHdy 7 CtdimbttkzSyd?2 dO© d- shdsej
ZO-19 %, O IsOCYj fwsorh jdadj:

S ktejh ddesMlsE? SIOMsEOL 5 MicOo dzj ded &

Odzs s dzd § o " B MY dzOe OB,

kM Odsisdts? HBdEtss j ydesmisd 4§ Odzj dzg

McOodzj dzdé ) § Odzgj dzv ¥ We L jdzZvwyO dL M

- dz Mizh § 2 MYy smtse dsiisdn fedh dipxasiRd dd oy

2% s MeOodzgjded® M ¢ Oded dzt ¥ yYJ dzstets

fsHlso jtoy H jdets gy  IsOtizs i gy d&zS B dzlg s s B E

7. 1 OLtOBBIsOdaGs ¢ dztslig dBIOqUaddzO WdzO dL ¢ Sl
fted ) daj dzdj d Stdmistel d st SO ddzy s nls@ & s
BilssHdSd dmMYyr sOded?2 fls OdzifOsteilssr’ d? o d SE 6
(vD7 hustil8 hisi3 nfleg i1 his. (1 sholf. ) .
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[ Mdeseo dzr | dzOf tcOo dzj dzgdv o OBl , 9r
or dzj My dadzr | O L O iz

1.1 OL OB B8Is ¢ B rdfsapdits yj M d A smdzts o 1
Odzt @sMisj € dzsf zOMIsd € tso dzso sG 5 f ¢ Bsdzj d
By - Oded Yd MEdBd ~OtOCIsjtedMmisdEc OB M -dmy
dlsdjorn Mf 204688 HAMk,jq dsf zOMmisdC &g M
d o' MBS dBsHEZ df &3 Misj S dzts dzOff ts dzdzd Is j dzv «

21 OL1cOBBISCO kjndsdsecdyui MSdr tjydBs
M 0o ® 1441, HedkjdvjB & o Mthlsos j
difdzj Hise Odzd 2 o dzef Oz ts ) Is to nGsldnbstésdetstlzd v dz
(ool pdzs2Miso O MazdlsCtses ftod ctisej da
dmSEzmmilse J dzdzsdz MIsOte dad d .

3.1 OL OB HOKP O d Yj NS sBOM L@ dd &Bj & Oc
nOOSlsjtediisdS Masdhlsr T Od isflsj § ds] &
dzOff oW ¥y J dad W fts CctcOdzdyOd3 didlislj o ) ods@ ldnilste
MstekS skt wRrRO[ .

41 OLcOBBCO MlstekClkte d Isjn dsdztsg
Odzs BsfMlsj C dzsf &ZOMsdStso d cdetedHdr & €5
W stcdBtse Odad W .

[ dydzr 2 ©C d&zZOH OoalststcO

[ d ydz 2 9 ¢ dzO HM ts fidsatslxtdste © o stf toj Hj dzj dao
diidj Hse Odzd 2, etBh jddd d MdMmlsj BOIdL
dmimdzj Hse Odzd?2, twjhjdzedd LOHOY B tOL O
BsHj Zdietse Oded ™ MdzsdMmisT & Odz® dssfls j § dzts f dzC
dzd Mistee  Qfdzs egeddsdd?j o ' ~ M dzOo tso i sded ) J dz
Misj Cdzsf ZOMsdC OB sHEBdNBEEEEEO kSO C
My sd L soOdedj &3 4R O[ .
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polststesds tOL toO pldsjsioms dzts dz@ i ig& o j s ) dz
fsdyj ddv ddfsss Isdh ddmds Q0 O sdidg § gac
ML HOddY Mmasdhks' & Od* dsfMisj S dsf &zofls
B~ Oded ud MEJddsd Mo ts2Mmise Odzd .

dftesBOYdw tojLbEzdz! sSOlstse OB s

tdLkzdz sOIsT d sfdetse dzr J f sdztsy § dzd W
ftoj HiNIsOo dzj dds § Kald WOSudizls ¢ sdav j toj deyd W - :

- International Conference on Aluminium Alloys ICAA10, Canada,
Vancouver, 2006;

-l nternati onal Conference C¢Al umini t

- International Conference ICAA11, Aachen, Germany, 2008;

- International Conference ECAA, 7th World Congrss, Italy, 2011;

- International Conference ICAA13, USA, Pittsburgh, 2012;

-¢ { Olsj ted Odz d bjrdtsztcedd Wdseasects
dLHjdzd?2 OsdOydsodzdzs? d [ isiin@EE Q. dmis@p els |
2013;

-¢ljemfjSIsdode § of M sftesyds J 2Odz¥ o
OQoadOydidzdzts?, ©WOC Jjlsdzs?2 d Olssdzdets? Isj = dac

-CARZdZHOd] dzsOdz' dz" § dMmfmdzj Hise Odzdw d

dzd st W, HjWstedkOydd, kjteddyj MS 2 B
Odzs d&3d dzd J o o & ,[fHiflEeAs ¢ WhR e, 2015
-¢t tsdz WlzdzH Od3d dzls Odz! dz" n dmimdzj Hiso

culsteOIsjedud MSdn &zOf tcO©o dzj dzd 2 tcOL 9 dlIsd
fjtojtcOBSISCd dz2O f j st oHOS c N PP ecsR 04 6 ;
¢l dbOdzdzse jHjdd] d BEicjpd3isBdZzQMNISEOL
zdis: v, HiWwsEOYydd d Ijed3dyud NS EEnss®(
AJUVEIROG[E, 2016;
-COHGjLdBdede | [BORIEQOCdhRPfeE,. 2016
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-¢ ) esydzs s Ctodemistclz € yd 2 dzj B ©O1Isp xS dz
AJuVEAdPLRrRE, 2016;

-¢L Bor j BOIs j toed Odzr d Ibjmrdtdiktscddi ¢ d
shdztse O d dedzts o Oy d s dzdzts @ s teOL o d Is[dy ¢ ol &,
AJUVEIRGOfE, 2017,

-cuBotcj d3jdede j] HBMIsdYjddw o B dZzOMIS
dzd s+ w HyWBstedzOydd, IS ted3d yJ Mdeds®2 ts1B BOGE
zj S dr M AL ¢ hggpfh e, 2017;

-CAlzdzH Od3j dzlsOdz! dz" § d JtodC dzOHde § d M
Cdzj j o, Cdzj jor nm mMewL s h d=- d [ sBdzg Qg
AJUVEIROGOf e, 2018;

-¢ )} esydes s Csdelstez € yd 2 dzj & @ENCdd 2dg
AJUVEAdPpLRrRE, 2018;

-¢ t tsdz WlzdzH Od3d dzls Odz! dz" n dmmdzj HisO
dlstcOlsjedyj MEdn dzOff tc ©o dzj dzd 2 tcOLodIlsdw
fitjtOBtslsSd dO fjdstirh o5 c QPP ecgts2O0a 9 ;

-¢c s dzd-BOB9: MBotej d3j dede" J HFEBRMBaygYw § o dz
WOCIktess d&O dBOIs] ted Odzr d Mmdozsyder § Isdn
J]AsrR, 2019;

-¢f ijsOdzztso jHjdzed] d Mtsotej A3 dede” §| tcOL
zdls w, HJWStd3OYydd d Odzsd ¢ tstetsts L [(tEshifdas@,
AJLVE]lIRO[Ee, 2019;

-¢ s dz WilzdzH O3 dzls Odz! dz" ~ dmMmdzj HisO O
dlstcOlsjicedyd MSdn zOf tc©o dzj dzd 2 tcOL o dlIlsdw
fjtejtcOBSISCd dzO f J stk oHOS ¢ NG PP ec SR O 0 .

) kB dzd S OYydd

tdLizdz SOIsT OBl BGlsteOy jdz@ © 51 U
onrtsHWhdn o fjtejuddze 1o¢s [ dJqdesBtedzOEZS d
® Web of Science, 9 9 {0OIsjdzlsOn.
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| ZOdws o toj d3j dzdz" j Isj dzH j dzyd d tcOL 8 dls
Odzs d3g dzd j © ' R Y zOo 5o q Masdmlsr o
Csdif sL qydtsdedzr 7 RO jtedOdztse ddz® j daff
Oo dOydsdadzts? Isj oded S d

1llseOHdydededz j Ocdes kfdedjor j My &zOor

bdzt 3ddzd 4 o7 § MY dzOo " dzOh dzd NP desC 5
CsdemlstezC ydw A BdZOGHOW 30O dzts 2 i dzts Is dat
CstoteL dtsdzdez” @3 R OtcOCIsj tedMmisd ¢ O, Atstotsh j
sBAB 5ISC ] HO9 dzj dad j o3, Yylsts sLeosdzvjls dL
tcOL dzd ydets?2 desdzj dg§ dzOlslzter HdzZW HOdz' dzgj 2h
GOBOtcdlstse M dzgj sBmtsHJ i d3d-11indzizy j B dz' dzd f

J ZOmlsswh jj otjdw dqdj jlsmw BBdz h s
Odzgsd dzd j o " ~ My dzOo tso tcOL dzd ydzets G s dz0O |
or MsCstej Mkztemdz j, Y Osftsydzy j, (sl
orBtte Ctlstster 7 Hdzvw ftedd3jdgjdzdv o Istsdi
dzj sOIsj dz dese s Of f O OIsO B EZMdztse dzj de ¢ jzr |
Mz jBdz" 7 Mots2Mise EMW|dzC toj Isdets?2 H jIsOdzd |

1 ©dB 5dzj | otsMmistcj Btso Odzdz” d3d o C tsdzMmls |
MOt dzj Istso W dzw 8 Isfyw ML H Odzdz" § d i €
o smdzj HMilse dd Eitse j teh j dzipls o ts9 Odzdz" | fm
dzj ¢ d tc sA-Prelstf*Cud Al-CuMg: o™ M sftesydzr 2 Isd{ C
d or M tej Mztemdz" 2 sy O© 116 (rl6vy d 1
fdzdls, ftoj Mmtseo Odzedz" = d ¢ ®G.Odzr =  sdzzW OB

l1ts Motsdds ftosydesfylsdeg d3 d € ttetetsL d tsdzdz
Istej N d detsls 52 Qtesfifls d 4 ds dte jisfitsiz) yJ Milso § dedz §j Mt
M dz@®edzOdzsed BoZdL Cd B YHE Mtsets?2 (IsOB dzd
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v OB &N BOLOSCISjtedMmisdS d
Odzs di3d dzd j o ' 5-O dz@ O t5 0

d&d fls s o

dL

Istc OH d Yy d s dzdz’ ~

tsls j

[13, 27, 28].
4 Z0o d Mtmistswdadj Isj tedd|
MOEBB) Cd i 95 5y] 747507 1163u 2524ua
(ta) (8729) (ta) (dz9)
v tsdzh d dzO 0,51 2,0
d ¢c¢/ 2850 2810 2780 2780
r, 11 C 70 69 71 71
&, [10 > 450 > 455 > 425 > 420
ooy [ 10O > 380 > 380 > 275 > 275
U, % ( >8,0! >9,02 >11,0" >15,0°
f Au:ineNSYyY
( fo=157f 1 ©,| 190230 190220 190270 180-250
=54 yJy ) (
gt oo (dl
d3ds/ S yd ¢
( q)K :1'31 1@%/2) 2,3'2,7 2,3‘2,5 1,4‘1,7 1,6‘2,2
(ri)
2 1tedd3j uoded v
1-0 dzO B5@L | |
2-U HZOL0§-4C|0 I
DS Od dets?2 LOHOYJ?2 HitemMfjSlsde dzsets
o jMsots?2 1 WWjCldodasfisd, tojmMkteMO® d dzOH J

utsotej d3j dzdzr 3 Istcj B 159 O dadly jdfddzts Sizts cCdfsudg il
fdzzy jBdzr &8 R OwOSCIjtedMmisdS Ods dzj IsOlsj dz' dzr -
ROl jted Odzr fy dzd LiC ®Qs dfcetimfliddfts figls 1js Y dzOo !
CoBfsLdydsddzy j] &OjtedOd (9 k&S ydo
fdedy j ded j  ceslsdetsfylsd RO jted OO o dztsfdls
ftsorhjdadj ojfMmtsors?2 1 WWJjClkdedesfylsd ¢ tsdaf
TOtc0CljtedmisdS ORd EDELHMW Odzse (ted Mk dzts €
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16

14 |-

T

MnoTHOCTE
12

10 |-

Mpo4dHoOCTb

J

HecTKocTe

T

JonroBe4vHocTe U YCTOWYMBOCTE
K MOBpeXKaeHUAM
] ] ]

0 5 10 15 20 25

Yny4yuwieHne cBONCTB, %

t BT dzdwdzedd Yo' hjddvy &BJ-Odeffwi MEd
fslsdshisd &Okjttd OO dO o) Hs@Fs 1 WW

MoBblweHWe BecoBOil 3q)eKTUBHOCTH KOHCTPYKLIMK, %

1.2s sdzmistelz € y d ts dzdz" -dzq ©Odizf alzd Jded @ dzOo r

ddzs Bdded j o' § M d&zOe | dzj ¢ Jtetso Odadz
f sdztsy j dzd § MtejHd Odz® dizdded j o' = M dzOo tso
B HEZdz¢ ke zeastasd] Qdgj dz' " j 2 d~24B0Q et i) IS)d ¢ (/
fts ftcOodzj dzds Mts M zOo OB 2O Ghdese j ©C
(r =716 9d-29802880 ¥)C cf/tf Mty sflsOo ddir & L dz
CtstotetsL disdzdets 2 Mlsts2 Ctsfisd d [l 038 .dzts fy Is dz® @
ftedmizlsMmisadj o Mit@OOOR j cdedlsBp ' higpdzdzts 2
OCIsdodetsfis: 58, O OCYj L dzOydlsj dz' dzOw dzC
EokEZHh Osls IsjodsdksedyjMSdj Meot2Mmise ® MY .
H O dzj [GHf J o3

[IsSter sdj LYWW jClkO bkfttyds dbfti o f tifd
LOSCOdzZ¢d d MlsOtjded”? OCOHjBIJSBE AtedHd
My jydodzdmlsse A Juv}l] cieidzEey d B , sifdso 2
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Odzt BFdAf[Rd j o' 7 MPZOosBPBBISCd d Mo tsj
fsdzW OBtced C Olstso fn dmMfsdzr L s Odzd j B ]
{odlcsvfr1e [45, 46].

]l 1968 GEBBHE B" dzZ tcOLWOBESISOdz f jtcor 2
M dzOo ( ®2 G Mdeso j -Mildim)ls,j s Is dxd y O h 2 v
Odzt BB dzd j o7 7 M dzOo t59% 1 fsdizy |y JetbiAga8ANTES PP 03 1 -
ftsor N jdzdzr ofp dgBHEGR] & LFEEESBOSNB)] ftgd Mt
Ldz2Oyd dzdv s R OttOCIsjtedmisds ftesydesmisd d

utf z0Os 1420 B' dz 9 dzj3u6blg j1dd Jo 2 Ty@rdstgda ts © &
Mt j" dzOw 1 CMf dz2OlsOydw Ctslstster a ot oM
ntesh 2k CtetetsL d tsdzdzlz ¥ M2 ¢ sfls! d
ftod d3j dzj ded d -dg&:dJEddzdi2 MY dzOo 59 9 Is@flsC
RMfsdz! LsoaOdzedjy My &z © 1420 o Cdzjf Odz -
94 MO - 1%, 10 o Mo Otds vH & BB L1 P -3 5] ,
ftoeddgj dzj dzdj BT dztb BGetcOded Yj dets tc OL CBlg s ® Rz
ftesC OlsC 52 .

]l ABH] HOd dd3Pw |d skzfg®a ptch j dzmis o so Odz
tcOL tcOB 5ls Odg J e Mithtz@aW  ©BB@EEScs f ¢ sdz
(S Bdzdgmy AOD. ) M bEdzkzyh jddzr &3d § ¢ OL Olsj dzw
f zOfmlsd ydesmlsd [ 10, 41, 43].

1 © tshmdatsoe j -fi-CuMegj din HAS f ts dzdzg & ¢ tizts da0dzd |
Ti B " dzd tcOL tcOB 5Is Odzr My dzOo ' 1430, 14
Istcj h Jdesists?2 C sMils d tiMmMkztemdzr i3d =~ OO
f dzslsdzsmis: 8 o ftsor h jdedzg a3 -SBsHEZdzj i3 24 telzc

l 1tlstsls 3 HjtdtsH o wzd (Al coaryddl,
(Pechiney) B dzd tc O rdm[{A@sBdty 1@ dg fr@f ddz Qo f C
fsCtsdzj ded v : 200uL i Hd BO9ABr, ARI0O9 1 ;Cul2-M®5
[29,30,54,5p Hdzvw LORIdz o MsCBftetsydz" » Odz¥ «
JHEZOCtE 1t Isd M &zOe " dzay dzOM dzd M JeBGEEE B

19



dzdL 82 ovwL CtsMmMisths dOdzdetzMigdizd ¢ Grtolkzf ydo ©
HdzdIsj dz' dzf = dedL S tslsj A3 j tcOIslztedz" = dzOGtcj ot

l 22M®D5 c¢aG. B dzd t©OL©GOBBISOdzy slsj .
ftotsydetsmisd fpgiis j ds'tcj B j ¢ 5 -1f4BCIs dzff Gptf W J to
HtsB Qo CZh, ZMPS) €L 4169 ( S OMYPH@HEFS62] , O
kB jytsd3 My z@Ger 2050, 2099, 2295 [29,
sls M dzObetse HtjHr HEN dr tCdzj dzd?2 MmMB O

(owLCtsMisd tOLtkh jdedw, Bj 5 Oded i MS d -~
Miss2 CsMmisd) ko @ dzdyoll ded v Cois 5 Is plztz® didddsfR] o ™
My ZzOs " o' h jddes?2 fsydesmisd dmYsd

L dzj A3 dzls Or S tsdzmistezC yd2 f dz@udbpjists OEmbyazesss dzj
cBoeingg ,Bomgbardiee [ 29, 63] .

razv fodizyj ddv &GOS Md a@dtsdgsX of et of e
4RO [ 9 C(odmbtezSydd dzj sBaBBHdMBS dhi d
dzd mistso Is -@25Pdztd2 dizd3 o MstczC Iskztcj O dzs
1dtBBrasHdBS EZydlsr 9 Ols Yylsts f sdzlz ygd dzd 4
G OBz’ O dztizqRld dizf & r ~ MY dDodyvej Is ff tdsjtEBRBEmISH]S ) IS
RME dz6 g ded § MsMmis Oo dzw ¢-k 4 6Py, zOB B dzQHAGE 1" d 4]
ftodd Bdzy 3" B StBf dzj SR Isjrndzsdzse d ud M d.
dL ddr ddmisr ObEgdh gizsBH B G2 Bz dzs dzdzts2 {f tot

dots2Mlso O IstcOHd Yy sddddf &0 o@sdas, dzd fdaff gz® o & -
(4146 11,46]9 (d[101141,432,00,44,53,65 d~ L OtclzB j 3 dz' -
(2199, 2195, 809(1L7, 27, 291§ .o J H MIs O o dzj dz' . 9 4 PV Hz s j S I
Yybsts ~ddddyj mMcd?2 MmMmlsOe M di®slO mz4jlm ishy |
slsdzd yojlsmw s Mf zOswWi V@007 ) Mgk dpts M jsd
sBkMmdazseo dzj dets dr tOLdEZduydy 68 MstekzCIskte],
fs Cdi3f dzj Sk MetsIMmlse, i1 sz, pffCe]
8090 daj Mozj HiEJ s @] 14 4C1 . OdzOdzisGe O3 f
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5 0B &ZHAj O Oo dzd Is | dz' dzOW -oFg F JOUA] QL M LIRS 5 Ot OC s j tod Misd €

o 5L d3tsy dzf R[10Is1s,d7h AF,d2932, 40, 44, 53, §5

dd f)ls 5 0

[ OGS O udfMmlsj O 1 dzsisdets| [ d dzd Hj dz' [jrOoddyjMmMSdy Mot
dzj cdtese Odz CGY 5| BBOdz' d f totsydat (s jtoj ydetsj dzOf tcd
Is 5 dzh C 3
dzq' fr] IS S, S0,21 du f ’
g, [10 [10 % 110
1168 ¢ 2780 0,3 14,6 405 70 O3 67,1
Al-Cu-Mg-Mn . . .
2524u3 2780 0,8 14,6 07 67 OF 71,0
1954 y Ru 2850 0,5 16,1 0450 0380 o8 68,0
7475576 | A-4nMg-CuMn-Cr 2810 1,0 16,2 455 B0 @ 69,0
14205 4 Al-Mg-Li-Zr-1 j 2470 1,2 17,0 0412 0255 o8 74,8
1424 v Al-Mg-Li-Zn-Zr-ScMn 2545 1,6 18,0 0455 450 ) 80,0
1-1461 v 1 _ 2630 0,8 19,7 510 M50 [e°) 79,0
Al-Cuw-Li-Mg-Zn-Mn-Zr-Sc . . .
2199483 2640 3,0 16,0 ™30 B840 s 78,0
1-1469u1 _ 2670 0,5 22,0 &p80 Cp40 ] 79,0
1 Al-Li-Cu-Mg-Ag-ScZr . . .
2195681 ] 2710 0,8 21,0 575 630 s 76,0
14411061 _ 2600 0,5 15,7 X400 CB05 ] 78,4
Al-Li-Cu-Mg-Zr . . .
8090u8m! 2540 0,6 17,3 M12 80 e) 79,5

lod @3d uP@Eke |y d-Q@izer®Od ' ({5 §ed d3d daj dad * )
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10detsdzj j ftedj dgdzy d@3F &g Hdzw My sdz L s9 O
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3 | 1707w, 3 10 sos 1| 3001310 300 10,00 3,16 11 300RN1,
U, %| 1301135 | 130 0,04 0,21 16 13, 0NO

s;, [ 1| 4101425 415 35,83 5,99 1,4 415R3,

4 | 200w, 1 10 sos § 1| 3157320 320 2,50 1,58 0,5 320RK0,
G, %| 10,01 11,5 | 10,0 0,23 0,48 4,7 10N0, 2

1507w . 4 s;, [1]| 4251445 435 35,83 5,99 1,4 435R3,

5 | 170w, 3 10 sos [ 1| 3151335 325 52,50 7,25 2,2 325R4,
(vll) G, %| 1001125 | 11,0 0,78 0,88 8,0 11K0, 5

- s;, [ 1] 390i 405 400 24,72 4,97 12 400RK2,

6 12%%_‘1 : ‘; 10 sos [ 1| 3157335 325 44,44 6,67 2.1 325R3,
G, %| 807100 9,0 0,56 0,75 8,3 9, 0Ko0,
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- tindds|ssdduj MO&GQlaéququmOtféé;jrq’fntjcjtl cuate_éHHmdzé SuBoFJWdV;k (e jtdls )
g/ 4 MmbOLjd sewoL| wdfld) " - - s Wi MCts|o0d Oy d dals | @en®
sIsC detsdg) %
j s,, [ 1| 3851400 | 395 35,83 5,99 15 395N3,
7 1580%’ 115 10 so» [ 1| 3307340 | 335 13,61 3,69 1,1 335N2,
U, %| 60i100 | 80 1,69 1,30 16,2 8, 0NO,
j s, [ 1| 4201435 | 425 35,83 5,99 1,4 425R3,
8 12780551 210 10 sos [ 1| 3301350 | 335 52,50 7,25 2,2 335N4,
U, %| 907100 | 90 0,10 0,32 3,5 9, 0NO,
j s, [ 1| 4401445 | 445 4,44 2,11 0.5 445RN1,
9 ngoﬁa’ “115 10 sos [ 1| 3751390 | 380 46,94 6,85 1,8 380N3,
U, %| 651 75 7.0 0,17 0,41 5,8 7,0K0,
j s;, [1]| 3851415 | 400 105,56 10,27 2,6 400K5,
10 2330"*_‘; 180 10 sosl 1 O| 31571350 | 330 150,00 12,25 3,7 330N7,
’ U, %| 80i100 | 90 0,44 0,67 7.4 9, 0NO,
. s, [ 1| 4151435 | 425 41,39 6,43 1,5 425N3,
11 f 4 dzyOls 10 So2 f }| 3201 325 325 4,44 2,11 0,7 325N1,
t6d % d &L i, %| 85i145 | 12,0 5,69 2.39 19,8 12, 0N1
5G] ol s,, [ 1| 4151430 | 425 24,72 4,97 1,2 425R2,
12 | §jdyol 10 Sos [ 1| 3351355 | 345 55,56 7,45 2,2 345N4,
t6d % d d2” U, %| 85i95 9,0 0,17 0,41 4,5 9, 0NO,

£C OL Odz 9

1 1 ted &3j uPed g5’ sOB dzdyy 3.9
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o8 57 -

..‘
220, 020 - o

t dEz3A8Cs d §f d ydzr 2 o dH IsJ dzdzts §f tsdz! dz" -
Eftectsydew 6 o dhHOO- (0, 25 d&d3) dLo ity
s OB dzd yJ 2 B Wy G3T 1, -5, @O AdN&ES OyeE
4, 5, -9 2) ;&0 Hdikizts ¢ Otgdg® & j ded2ts (ot j D JJtd3tz]
10,1 1) - T € toj ) d o3 8, 10, 12) . 1 0 oMmlsOo
slstsBtcOy O hdj HdWEOCydtsdeder | EfmMdzsedw
HJOWtcOe g tsBi jJCIlsdo dats?2 dzd daL ™ .
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9 G

{ d Mz j BBdzsf sdz' dz' j GUL BB Oy sdafw fo tsB
9" Hjdzjdzd2, o dzdMlsOR (0,25 dBeR) Megslsdnj
sOBddyj 2@y gdB' 276y ddE; 4.8 9,itc)lfddil
G-tej N dd3 3
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