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] 20O 2. [OlsjtedOdz d BIItsHIdESd dmmdzd

2.1 [ ObjtcediQd& IsT dMmMmdzj Hiso Odzd W

{Bl jClsOBd dMigdzydgfdi@oad v dz0 shdedlgj M EHfisided s
dzj e Jtetso Odzdz" | fJdted mBHdZ o3 d3d Is OdzdzO o3 . r dzw  d
MemMisOe Ctlsster 7 o Hinls BDdefazy p b tdzidigdsindidgs O o r
MYy dzOo tJas € dzts dzjedpd W H § ldzdey & dzlyf WSO Yz fzd § tcj o * G3OMpH). @, 2
sMmis Odz! dzr d3 s disg dizgls®@dz? M s®UsS%.a  dz o dBIzgzg § tc ts o Mndzdz" 2
MsHjtyOdz tsIs 1,0 HB 1,2 &OMM. %.

v OB &2diw® & uj NS d2 MemlsOs dhhdjHkj & & ff ZOs &

[ Offiseo OV HEsdzv C i sdzj dzls s
1 B3 G
Mg Mn Zr Er Sc Ni Cu Zn Al

1 3,0 - 0,25 - - - - - tsfls
2 3,0 - 0,25 0,25 - - - - sfmis
3 3,0 1,2 0,3 - - - - - sfmis
4 3,0 1,0 - - - - - - tsfls
5 3,0 - 0,2 - 0,1 - - - sfmis
6 4,0 - 0,25 - - 3,0 0,8 4,0 sfmis

2.2 1 d&ZzO0oaC O d dzdlis? §

rdzv  ftedetsistsodzj ddy  ( iffpdzisHi j ds'o O dzdn § dp@n) widz &
BOIs j ted Odz' : Odzs dzd dzd 2 3O ®6¥ [d59 ¢, 9 9B ls =ds@RE d9 9f, G
99,95%) [16Q] , yqd€l] A0y dzv 99 jHJjdzdw o MY dzOo'r fJtcd nl
dzd ¢ Ols E®O% MnAAIT 10% Cr, AlT 3,5 % Zr, Al- 56 % Cu, At 20 % Ni, Al 25 % Sc, Ali
86%ETr . tdktslstse dzj dzd j MY dz® o 5 dzO B St ®ds 15 o dlatz @ ddar Cls
mMsf tesls d o ¥izj Bzf ® dzj@pOcded] 9 Ols j dzv BY O dots Isalas @ W a6z = o
YyJdzt ¥ Edgjdz " jdedw or" csteOded VW dgOFBodgdtevdzlz Isjr dliis o9 oGm:
Wtsdz! ¢z M fohish! & IsdOdsstsets sl tsd ydco. 1
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fMtsmis Oo daw zO N1

[ dzw sBtcOBBISC d3J Is O dzdzts o HO9 dzj dzd § o3 dtidg s dz
Holzr o OdfitsmCs@s dztsd3  fyls O ekj3 3 d3Grps C W d Qudstilis te gd3. o O dzCintstalz
fteso JHjddY cetwWyj?2 f(sCOkSd BB BQYPW Gt 3OGHHIB &
fsd3i " Odzd o iy M Mtsslke jlsMmMlsokzeh j2 IsjBfJtOlskz
U j B jee®s@stey yj?2 (tsCOksSd -HEzghG so o s Pls @ dndpazd
My izOe O, dzts  dzd ftojor h OdzO lsjlsdtif jjteld s Ztsdz ) OdstE{dsts G
HiWsted3Oodgd d MY eBOo(BleOBldzd yO© 1) MtsMmMisOoadzv &zO 85 %
HJWsuedEPp65 %. uf zOes 6 tsBtOBOIST 9 Odzmw 5 Isj n dzesdzisc
RU 2491365.

2.5 [ilsH" dLEyjddw MmMbttzClskzter

2.5.1 o jltsoOw BSCtetsMCsfdw

[dCtesmbtekzC bkt SBEOL Yse dLEYOdk] M §cdksh:!
ANeopihloe tsBM ydesds d HosdzwtcdL so Odedetsds Mo jlIsj . [
BinOddujMets?2 hddicseCd d oddessCd otolkydsl® , d
lted GBkOBBLS] ®ISEsh ddWtse dO kMkOdssC] B
f sdzd d3j 6, 5o jac@dasmizO bz O@ydzs?2 BEZABOG] tOL datse
1200, 2400, 4000) . ) s f)dzj BjmOddyj s 2 t
L dzj Sstesdzdlsdyuj MS sz f sdzdtetso Oded® o OdetsH dzs sz ts¢

Cdzj Chtosdzdlsduj MS by fodzdteso Sl ftotso sGHIQEGL o 1
Yyofls! 4, dHCHLO yoOfyls: Cdzd yJ ted dz0@ f =&l , tc jotefjtRE). SOFBW:
dzj e O9 j s h OW fMmlsOdz' .
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d3d SWetisls s G 6,0 f Wsdgkz yj dzdzr d3 o f sSdzv tofif L tf s@tzizs 63 ffacd 1€
ftoesctcOBAB ¢Si zer e.

2.5.2 u4COddtelzs h OW 1 dzj ClstetsdzdzOW RIS tesME sy v

4 COdzdtolze h d2 1 dzj € Istcts dzAWEBA3IRYH tsasth)E isH ts oT @ dzdzrah
HdMY jtemd sdzdz” &3 toj dzlsc j dzso MG d-MA XBY0j,C s@Btizg sstsdg n ¢
EBSDTHKL HJjljSIstesd3 ( Nordl ysMax EBSD, Oxford
BICtosMistczS Iskzter . 4SOz tetso Odzd 4  tetsdi dzjsE I tiHiz® As
t OBtsYjJ dzOftewy jdzadj ) sfylss®acdd¥drsizd20 EBIS.D AfaEHis Ot
ff hOetsd3a 0,3 BECdHB. [BtOL Y" Hdzw d4Cf dLGEBIsO9 dzd o
fsdzdtese & d M dMmf t5d'daOts as@iafsjo g  fMpE i HdaL d-de j d3ded W

2531 tosfo j ydo O h OW | dzj ClstotsdedzOW BIS tosMS sy g W

{jLkd O fshmejudeOsh j2 1 djSlesddets? &g
fsdsh! ¥  BJC M SRO0 iy EQsL @BMzsfis! ¢ o' fEC 56t
Ldzj eesHdMY j Mg sdzdzs? M jSlstetsdsj stedd (¢ d280C. 1 . v i
[Bi jClsO®Rd dmmdjHse Oddw 1 Cf Mmakyddd WYsd ¢d.
1 s ssdh ddas?2 1 ks B5j ROded uj MSdds " dzd W s Oded j o
LOjd& o' tkBOdkd Stkdd j GBHOLY' HJO®]sEHSEKS B
blssd dzd o ©OMYoHADd MEMEOBOf 29 ¢ sdishd St rfuser
ddf ewy jdedd 20 1 N2)sj&BCjtc@Ortdhjte( uOMisdy d L
Mzz y®22dr 2 MjSkhda, Od&OddL kv dzj &jdzjj 250 ¢
Jdzls j o OO dMisd Lso Odd fMlsOdzH Otclsdasj slsC 186 dzj da
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2.5.4 [dStetstej dzlsgj desf j SIstcOdz! dzr 2 0OdzOdzd L

[dCtetstej dzlsc j destf j ClstcOdz! dzr 2 OdzOdzd L ftctseo tSH
BICtesMEsfj (#Cf) TESCAN Vega d§@ HLMH € fipatctiistc oKt
[ jstsH dBdCtetste] dzlsc j deslf j SIstcOdzr desets OdzOdzdL © d Mt
tcj dzlsc j dzso ME et dqLEzEyj d W]  GigSuedg’ 2 dz) S BS dzs § Is
M sCEmMdeseo Odz M  sd3sh 1 s L odzj Y0slcls dzfizdzm u l82q dziff s 1H 45
OdzOdzdL dteso Ols! MsMisOs GBS teskzyoOmlst se ddzd 1 dzj d3d

s Oyd Mise j dadz" 2 1 dzj o34 dzls dzr 2 mMeMmMlsO9 BJ S tcssB
OB dzE HOJ d3F = d IsOBdJUde = dzgjtecd?2 ~OLOCIS]tedmls
tcOL dzd ydz' = @S lg§Hftsal L so Odzgdd HOdzdzEEe 8 dB3j SSHO Bt
dL BBdjj dicSdm HOBIS L Odedy Jdedzr §J L d2Oyd dedw Gt
ootHddzd MmMdzj HEs hdj fsftcOo € (d: fsftcOo O dzO s
fcsftcQoaC O dzO W kkwiz)y Ay fezdzls dzts] o

2.6 [jlsH' GftjHjdjddy & -0ddujmsds fe 2

2.6.1. RMErsOdd"Y dO GHossMds] ©OMIsWYyY j ddj

RMyr lsOdzgdw dz2O0 tHdtstsMds, tOMmiswy jddj BBKOL Yt
fls OdzH Otsls dats A69d3j BB HIf &g o [ e Od des?2 MY r Is Olsty tele figs 2
wOMmlswy jdd™ ftd dmMfr sOdkdwi MshsOs dv kO 4 d&d /
hded dzts? tc OB B0y, UsAspls dd dzis @ W j HElAfsAdCPB sy § 218 dgB M is d
[BGOL y" 9" tejLOdkzd dqL ddmissse o HBA dzOff tc O9 dzj dzc
ftojHj 2O IBabC HugifHsiddzO fftesisdasE & j ' dzsc s [k H dzd dzj da
CjLbd OOE dfffsdoGdYycbtizd kssyCk. [Isdshlsdgd
fts ftejHjdkk f(esydkshlsd Jd khksesdsdkkz f§tojHjdkz I
bhdddzj [ % sl dLdgj eV j Bs2 o ddydde .

2.6.2 [ibsHdSO dLBjtejddv ko jteHtsmisd 5 1 dgc¢

RLBjtojdedj ko jusmisd 5 J1dSSjemkz ftse sHd dz

[1700 ) OdzckOL dz' o5 qogh j delsstesds o Wistedsj Ujls' 6jmctO

) sfdzj bEHOMj ddv dzOctelzL Sd 501, du k53 gk oztfo @O B d

D, MlsOsh jetsmMw &O §ojtrn dshlsdy g s G i t jdHd

OtedW dsibduimMSsj dL fwiksd LOBjtess HA&Y Gy j dds
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Hydzj dgd j d3 dzOGctelzL € d 2O ff dztsh OH ! BsC 5o 52 ftsoj
sl j yOls¢ O:

F=D’/ 2Asin(0,50), (6)

GHJDIiHdOets®Od I j yolss¢ o, &xs.

HV= 2APAsf= (10,85 4ADP |/ D (7)

GHJ PidzOctelkzL €O, 1 ;
DiHdOeBdzOdz? tsIsff j yols<¢ o, d3d3.

2.7 [JbBHdSCO dqLBBjtwjddw odkzlstej dzdzgj 65 Istej daed W

RMMdzj Hse Odad™w v lu HtesotsHddzdm' dzO HJEZOBI Y,
Q800 TA Instruments o tojYyddy o" dzszynjdadzr = dL
301 Hdi

rqdzo3d ud m&d2 B - O0dzd ug MEd2 OdOdzdL Olstste (1
difdzj Hise Olstgfid th€ MY Wtse dgr 2 tcOB sl Ols co¢ Hdd
Isjtoddtsdsy =~ Odzed yj MSd2 OdzOdzdL Olstste ftod teOL dzd ydz' = to

[ dzv yjdzj?2 1Rt diMfitsdz Ltsoa Odziw L Oy dd3 tsH.q dzO tc dz

lted dMmitsdz L soOdedd kOSCtsEts LOJdHBBsEEEOd | § Si
HjYsted®oydd o 1 dsPRts d3

O dzOdzdL L OadMmddtsMmisj?2 wvylu ftetse sHddzd Oigigf MY s
8.1, Microsoft Excel 200 7 d ttdceddzOdz' dzts? ftotsc tc Odzd3” H dz
LOadMmMd di3sMmisd o dzzlstcj dzdzj € 5 d b © 3 datf tzdz' 7 dzff O © @B A & ©¢
fesyjmMse Mistesddd ¢tote] dod i E)p MEEJ 1dkED o tf fipatpteizas fn ls
tOmMMmudlsr o Odzd { dzj )6, d ¢ » Qag QEAS jipefuyfrflsfd W ME s o tej A3V
¢ etej daflz O
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2.8 [jlsHdS O OuOadgdi @ MS ¢ s

{ftedHidddd] {Ezp&if) @@ Bfristoo sH d dzd GBI IssHESER HJW
skjteddUuj MS et OdOkdL O &O COdstddjlstt] ¢SOddran
fdzey e ©BLOL Yy'> tfel, Bspoted L DdAE j dL MddlsC td dd
dMisd LsoOdkd fkMmss?2 Idejd . RN kOdd" o tH
sj &Y jeObktedssds ddzlsj o Odzj MSBesmls! dzOC©i7d0O d
v B j PR igigdrj Hso Odzdzr & MY ZOo tso Y tej HiNls Oo dzj dz'

v OB &2diwd 0 j Ok’ MeddHkMO dhhdjH s Odedz &

g ff &zOo Tgee UC
Al-3Mg-0,25Zr 600N5
Al-3Mg-0,25Er-0,25Zr 6 10N5
Al-3Mg-0,2Zr-0,1Sc 6 05N5
Al-3Mg-1,0Mn 595N5
Al-3Mg-1,2Mn-0,3Zr 59%N 5

29r MY " IsOdedwv dzO C tstototsL dqsdadzz® flsts?2 € sfyls

[ dzv tsftcjHjdzj deds bbb d stetrsd sHddzd dMfr sOd
G 11092d | Juu-7TA1721 [BtOL YT or HijteyxdoOdzd o fiyd dzlsj
oBHMs® ©OMlseticj dNaOlsj d3 Byl ded ofGedj tef-tstsiidsdd) ddd d
Mos2Mlsea O 5 tojL zdz' Isols QA ity dzptistChipiEdt? ] teQdrda Wy J dzd J

211[ftejHjdjdd] fCOLOI]dj2 fojtnf dOmlsdydssfl
1 5H (5COLOIjdvdd fejkrhf dOmisdydsflsd &Ols ] ¢
fsCOLOjd mMSsesmisds? vykomisedlsj d' dsmisd &Of t
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