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smdesd s jtej ydetsd MYy Obdi), omMisd Ck tsd By Jls
tt®@ Hdzv LOMNdIlr sl achtGOuc{q’ dshzwOtlygaf.dztsR g dedeszY
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otsd3s My Olsdd. so0LdMOBdyd Mty dOctekzy jddd dmy s
fEycso0. 1 ddOody MS i dOctky jdd) Bhdzowryigd Ldfmt ds
Br Mstets] wOMf esMisteOdzg? j sfqw M MEsStsMmis! ¢ § pHGA
WBBtedsOydys (6 jtejyde" « Mduddd?2 v u, O olststoHs-j] O
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10], eotdktstdd [11, 12], SC¢tdBfsLdlk' M {§tsd

13], bkojtH' j MKOLByYdy j &OljdOd [14],
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dzj 2 MoetsBESHT |, Eydlsr e 0j &3 =  tod -z e3tkp i dzd tizts.
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VW BMS 2 cEtsfkzh Otemise jdzdzr 2 Oo dOYdBdede 2 Is

dLv oS RY 1ALt OARIUVIEB StReUVO[ [ LT 6ARD
srsauvuvt 3 ItRrR VIS LzrR Tt fatoff L1l Yost

d dedzts Is Ofyts[v j dzd tetso Odzd j dzO teOL der iz yadf®ff) o IOQ Bsdzre iz b telae gf
Jdzls j defpd o dets?2 § &zOfilsduj MSts2 HjWstekOYydd (RrRIT) d
f sdzdzsMmis: 5 MmOk f§dzyjdd] d@OdshlstzSlsz&dtetss C
p O dzs ©OMMUdlOl: ftojHjddj fBd daOgeRsEa@ddd 9 to
f totsc tc O BBIREMTEX & 'Ok s©f  MOdzes o jHjdedj djHG o ot
Blzscsbicso dzgj o SCt5 BESH | Zdtese Odegdv, O kOCY ] der kO
ZOW MiekClbtcO® floshmisses MHodcEO.

sdzt Uj o' jRtuizisazPetse Odedly ;j Bl ; 18§ CMskzO; td]
fsdzs MdzOY W dektcO.

I'ojHJdedJ
| Odesistez S skteds | 3OIsjted Odzr wo dzvw s @GB-w
v kyjdr & o ©B&OMid W¥dLdSd &jlOdess d

Hj Bsdzistedtetso Ols! o MEyjis dji~ OmgrduR) insedq@. d¢
YytejLor yo22dzes ddzlsj tej mdzr d3d SCO¢C M dzOkzydzets?2 ,

shtse j dadgts fedodzj SO dz dr BOIjted Ocdzr , 1 tsdzk
SOC dLojMmbds, bjodsdscduimnSidj §O0LOd
e stesmis: , s jfdiddjdeysjdedds j HOo dzj dzdy d Ht. )

2O MEjydWdsk &dSteomisttkS sk, W stddtgE,j dr
tctso Odzedd (tOLBjte Ljtojdzg, M jCBcdighodks g
YiMSow kjSmiskicd® d Is. H.).Ogshstel Mpksty™
o0¢Is tjhOshjj oadzdwdedy dO MotsIMmlse O dOIs] t
sud ted H! &BIrOddudimMédna. [fdMOded) YJtodtetsHT
dzso " n cGtcOdedy L jtejdz @8 "tsHj RI|T HtojHMISOO C
Hdzv f tsded ds@dpdse , f €tslpjstcr | ftedotsHwls ¢ Wistd
L OHOdzdz" &3 § Otc O3 IsteOdzd . [ 1 1]

vO0Cddy tSBtOL 5d3, yYJ dzj 2O tcOo dzj dzdztsy W sted
emisswdd?2 wodvwjkmyw hdise d &8 o 54 ttsdps ds,
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dzr 2 Bkttse jdz2 Mo ts2 fAdgjols Gfdeidity Uz® j dfrtcO s 5l) M C S
9 Odzdw 3 ssHBse RI| dgBSBRrBSSHdBES or WhdsdIs!
CsdemistezC ydw s, Emdztsedwdd d *EBOtwh tclzlsOdzd +

lted tojhjdedd 1 Ists?2 ftetsBdzj dzf , dzOtewHEz fy
fpdzj Hzd s dMYfsd L 59 Ols! dgjHEjtagdsafspjChpgdd), dsifis
fsded 3Odzdd WdLduimédna fetsyjmmtse, o jsrkzh d-
LjtedzedMmisr i) d dzOdsflstckzCIskzte. 1 OHOYO i dMm
dzj o tsL sy dets B jL BsH]j dzdtetseo OdedwY ftesyj Mimtse
ftotsy] ipsmMdaczC Isktcdtctso Odzedw B EMdzte dzjsdzr ¢
teOdRd (tsMmtsB j dedetsmlsw dzd Isj yj dedw di30OIsj te @O dzO
ydd f Eyjbsd jrdsdtecdyj MSdr §O0tcOdgj Istets
BOYdd &0 BiLtkztesedi, O OCYJ B3dz9 6 © K s oz
sz Odzt dz" 2 0OdzOdzdL H Odzdze" = 9 t5LMIEXN, datH dfffrigfidedtsHix
9 0 Mattah | OdzdzO% (totsctOBBO Jd3j jIs d3dztdr j fls
ydd fodzkzyjddets?2 © LStSH] ®BBHj &zdtese Odedw, o
wdekte o WikdS ydvd tdddffnffdidsjQryjdd2]. dzd

[ J sOdzd BsH j dzd tetso Odaed W

l OBl dMitsd L tso Odzr -tct®) disdylslsBlsjts a3y t
Odzd L so Odzdzse s o HtosctcOBRdesds B j M § U dad ¢
J1TRRGA d OHOfIsdtetse Odgdzgtsds H dzv fazz yoOw s vl
PtcOo dzj dedf 3 dzv s g YtetsyjmMm HJWSted3Oyddz- te]
Yjora CtttoHddzOlsOR. YIstsB T fted d3j dzd Is 1 Ist
dzj sSsBrBHd B B dzs MW stcdBz dzd tetso Ols L OH Oyl
dL d3j dzj dzd j ROt elzlsO (tej Mtse Oded W frifcfetdflgits 1 d
tedd d btejBlkjls EyjlO HjWsteddOydtsdsdzr 7 1 totsn

l HOdz dzgj 2h jd3, tjLbEzd sOI™ d&sHj dzdtetseo Odz
HiWtstcdddtcse Odgdetsd3 MtsMmistswdzadd B'" dzd d My sdz! Lt
HOdzdz" | HdzvW dBsH j dzdtctseo Odzedwv dzO0O iZj L skztctso dzj .

Il Odfs@g dzdtetso Oded V¥ dzO d3j L sztetso dzjj -d MMmc
HJ dad j -Sugjdtdnjlsdd dzdzd stse, Hdzv yjcets dmisdz L se O

f zOMmisd ydesmisd, §tsLresdvehdj OMMYdIsOls! H
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tcOL dzd ydz' @3 tsBtcOL sd3 tstod j dzlagfotg we Adsddztsn dds j ids
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or, MmMemisswhdj dL dibsStMduydsy » ¢ @Y gdai dzls:

Is ©dzd J§ or Mg 52 Bdtsd3j » Odzed yd MEts?2 Mtso dzj Mls
Mo jtcrftczed) Mot2MmMlsea®) M ftoj osfn SH dats?2
Ylsts Istc OH dmdftsdigizO® dzdbyj MS OV BBtOBBISCO L O f
Ti-Zr-Nb fMmdzd 3 OjIs dBsHEzd SdcO, Msftetslsdo dzj da
o jddydeOjls ftsydtsmis: [5, 6]. [HdAOC d
ftosydetsmisdzg" = R OtOCIsjtedMmisd S ts4, Is dyds s tf dzs@ead3s| .
ZOdzsMistcz S szt tetso Odzgdzse 5 MsMmistswdzedw o ydm
ddzls j dzid o dzs?2  dzOMlsdyj MSts2 HJWBteddOyYydd 2 (
hdls! jet Meat2Mmise O.

U mdgsdzsedw ddzlsj dzid o dets?2  dzOMmilsd yd < 52
Cdds HOBAA RAqiS) YGLoBdvjls BOSMd®BOd Gts dL
zO [9, 10]. It otcjd" e O3l Hifsde@y dn
HOjIsmw dLd3jdz yjdedjy L jtedzO Hts dzOdats§ tgfcf Mls O«
LOydwl3[]11 }ted sBiOBESISEC ] R ¢zO oldgdit1IBMe i3S H [z

OB d&zt HOj MY ko) da J i faikj/ Pk B3 joOPdEOHE-58 © d
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JIsmw dzO tOdedzdr MIsOH W R RTir siyd fMsojdzEf NG 6 S to r
Zr BTN dzs or wWodzjdets L gy dzt yddedy L jtedzO Hts
otej 3 Y &ZOS" Misfls Qedfrdrd fifyls o fiteGizty-1 § L B [ pjdzts Is
slsdij sdls’ |, Ylsts sBtcOBBISCO o MsC s tesydz =
HjdzJ ©rLTMT90Ojls ettcOLHB d3j dzr hze HJWsStedzOyY
ftiosMCOdz LT a8 OdedwY [ 17, 1®]sJ ol Patsdej {f dgddzr I |
Isj dz' des dL d3j dzr yOjIsmw. [HABBOCS dMhmhdzj HOs 9 O da
" -IBArl15Nb Ht Mdr ot dzgj ftese tsHd dzd ! .

RMftsdz! L soa Odzd MIBAKSENb M &@Bo &) T Ofmdgs?2 1
dz2" 2 3] SBBH e s @D swdsdzty | to § @ dizgiOdedd™ ¢ iz tzHzdgtis e
tcr tldzde¢d MdzdltsS {§tHe jtee Odzd ddztsc ©s M dats
Gslsso CAY wl.050

LMsOdzsca €O RI T s BF dzO MdzOB Y j dzO® B 52 € Od3¢
cdzzeddets? 0,4 dB@Bd3. [BttOBSISEO RI| s ftoso tSH
sBtstcsssd, n5 d 10. wlteckzClkztelz d WOLtsor 2
GjdsomMin?2 HdWiKOCIstsdij Istsd-g (L Rizizgugj kdzd U | triL
BdCteslse jcHisMIsd { tctdhadts H s tedz@ C[OU rladDc asn o
MstczCIskztclz tBtOLYse dhHigtkha pyPaz@s M cftts ditsd
BICtesMC s O-21B0L fEEMEMC stewes h jd3 dzOf teW ¥y j dac

l twjLizd sOIsj RI[s ftesdmMrtsHdl E1i jesydzj
dzdj MbtekzCIlskzter . vy jd3 Bsdz' hj Ctsdzd yj Mt 1
IsjtedOdz, o' h j dsd SCtec HstpfydasiCtsOsf v, d3 fMis Odztse d Is fr
LO Muydls BBKOLtSOddy d3j dzCtsL J tedzdMmistsY - Miste
ted dzdwv Hv dzj Mmlstsdz o jddets, C0OC Ek laypdmlist
yde, HtwdosHdls & tOLEkzftesydzj deds mRBPlsgdd Oar
ddeddw ydw HdMzsSOoyd?2 dd ftod dzOctkzy fJdzd d
GOl Mw .
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tjLbkd kOIsT

v OB d&ZzZd yo 1
dL B3] o] I ZOBPS B8 ZaSRNBdHEs d

Hv R~ SHdz' 3 RIrs n=1 Rl s n=1
s tc QY 267 310 340
1/2 RHv 257 312 342
\ 4 dibts 261 308 341
sBh jj fiHej H 310 341

HBC ZOMdzs HOW@L@® (odzy My dts d8zs 2
15Nb COCSHdsdghmsMisswdid (tedi 1, Is ©B dz.

rrrrrrrrrrrr

tdmted MfdzOs O

9

dMrHdsdRE MEsMisswddd

v OB dZd yo 2
zO0 toj dzG |

((((((((((((

1 Otc O d3jizif wzifltpd dzff dztpQua”, o' W o dzw j d3F A
dMmmdzi Hizj 3" = MBMistsW dzd 2
2d, D FWHM, deg| Int. I(cps deg

RMA SH dzl 110 37.971(5) | 2.3677(3)] 0.285(5) 1385(6)
201U, 041U0 77.33) | 1.234(4) 3.9(5) 102(5)

Rl s 110 37.976(9) | 2.3674(5)| 0.937(11) 2325(41)
002, 130U 0 62.55(12)| 1.484(3)| 2.83(17) 36(50)

awa" 75.49(6) | 1.2584(8)  0.8(2) 14.5(19)

s nilll 38.058(9) | 2.3625(5)| 0.873(10) 2271(10)

R) 1 810 |11 37.955(5) | 2.3686(3)] 0.927(5) 3042(7)
110a 002, 130U 0 | 62.84(13)| 1.478(3) 1.8(4) 26(4)

¢ dzO dad@ dzdz" ~
fsLosdzv jIs Else jte)y HOIs! |
olsstesmisj f j dzdz” =
o j dzdude Ofj sy oOf Bfdzj uslsy z¢ O OB @(J &
d/ ddzd dr d3f dz' yJ ded g

ozw
ejL B

f dzts Is dzts iy ls

HdMdzs S Oyd 2
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r. v. [RAuvOMm]I
danil.miftahow@andexru
1 Oky. wWiSCtsasH.y ?2¢csd1 ]

VW dBMSd2 cEfkzHOkmlse j dzdz’ 2 0o dOY( s dzdz s
I'JRCIVRI uvrtfrRYyras{s R (AftfoARILV LB |
16 dsutusuvuuLVlrWORRF[ HSRY I{faeuvl ¢ w1] 0610

¢ dzdztsIs Oy dw O dzdzts? OB BIsy dO Mdetse Odedd dzd Is§ @O s Iz te dz
BdUujMEts2 d HIWBSLEOYJisddetsD ds@ 6 P8 tsls B34 ~ Az p B9C d &
Cq. 1tesOkROkdL qiese Odz' d3j 1 O dzdsuilsESjkz sRe@ie ARl Aodan I
BislstsG .

SdztF yd o' Ishdsd Q4 M OWH jsiB st @susdh tdzdzOds§  ~tBARfOBIENLCIR)
sa® oW OLdz 2 kdlsOdzsor 2 M &zOs .

slsOdeseor | M dzOer wodzwe Isfpw wHdzd dgf L ¢
tdOdztso, ftoddj dav j g’ © o3 & @ digdsE ) s & to Offp-dfts T ¢
ftod Ltso Odzdj MowL Odets ) Hftedmizh ddisd Isdls Odakz
o MBS OW EHJjd dOv foydtshils! , CottetsL disdad:
dzi B3O G dzd Is dets s+ Aftstetsh OW ) Otetsff tetsydatsfls i
5006004 . deOp Js8dMftsdz Lkzjlsfmw o OsdOmMls®sj dzd
k¢ CodBftej Mstetse Oo POYH B &N DL deo Y ¢ B F b @4k
] 58-L ftsH j tc%,6%s Al,43,585% Mo, 0,31,5% Sn 0,31,5% Zr,
0,080,25%Si, 051,5Cr, d ftwtsydfe M) Md jG Isj &Y j
LS zz O Oydd dap. i HalzsPOjdls 5000 dzr 7 f tetsB d
s OtsS dL MY @® jlsi®[ { esL dsdeds’ | 2§ 59 16,
ontsHdz 7 CtotsddsC Htod MtskzH Qe dzdiois Bfff e tatds
HOYyk, dmitsd Lkl Ikjtedddyuyj MSkzs d HJ Yo
tc Ols Iz tc dats d3lz 2] ) ldctOdndpfifss tgfdf a3 Istcd o dH O Isj ted3d .

l.ujted2dz™@: 192W), ©ndOYHj dj 2dzQy, o 9 HAZCRY
ZO otLHEA]

2.4 j ydoOoe8ddr 22 vy, tnd&OyHJjdEj 2dzQy,p -HsLAHiA
dzdd d&O .otsLHERA]
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3.0Af: RPOEG 10 ydSdz, BndkOyHEd]d @0 I
YHydedJ dzO otsLHEZARJ
1 klsSd HJOM] stesds 25 &k S OlsOdedy j
HgOdj stetsds 750  dzils dfdsu jo fj Qote 20 e nts @ Hsts 2O fi) dz
ftoj HiNlsOo ) dzdze M BZEIsSted F By » Odzd Ud MS 4 n O
1 e bjekdyjMSs?2 cBwOBISCd.
vOBd&ZdJYyo 1
[ drn0OddudmMcdj n~ OOl IsjlcdffieshyoRid Ididjdeo otd) 3l dudgtfo I

} toj H jdzZ
i i 0o bo,2 Us Y LouJ Mis
g dzG ( Jdd3 Isj tdsifsd ' Uo,2/100,
[1 0
1o % (t=5007C)
Tu8f|l-ujted2dz 2 1125 | 1070 | 14 41 294
1 N-¢d J yqdoOdz: dz@ 23 1030 950 18 43 392
-v A [ 1080 1015 14 44 392

1 sfdzj bjtedddyj MSts?2 ©BtOBBISSd e jye
HOY Isfqw  dgj Bisgg' de'ts j dedd ftej Hj 20 f etsydaBMmisd
B lsdzts o' eOMIsOjls fojHjdz sdt zyjmisd.j -1 5 f
Hijdz fsdzL Zyjfmisd o s dzO 33%. uvOSC Hj Mt
Isd dz dzOw ftetsydesfls! ¢ sfdzi MNYQmysf@ids dafste dsdsist
2030 [10, 5 MOodz dzds M Mjted2 des?2 BKLOB:

uise d&zOMmdzts dzd ls j tc ORIz tc ddn s e Osdzdis O3 [ s fyezj
NIBO ftojHMsOodzw jlIs Mises?2 dBICtomMbtezS skl
UWOL", tOodetsdyj todzts twOMY toj#f fzifdzdz’ Ac O H jigRJ
bf esfdzts?2 C OB, d dBBOdzr d3 ¢ tsdzgfWyQ Liiyls.o ts t3ts dBLa vgjiz
B Ete ts i Is to ZiCdsdztdcsCz dpvia®dgtis d dzy Ols Ow . | Mmizzy®j uA
f tfdzts dzO dz! dzO W .

sOMOIsj dz' dets H W Bted3Oydtsdedets? tsBtcOBSISS d,
3 dz€ 5L Rtcdpdsidrts€ sizter . -tzw ¥ )t diaPte ©9 O deP j d3j dz
fMlstczClskter fosdMAasHdls o tjLizd SO} jHJdO

B degdets M ftesyj Mimfsds MW jtesdHdL Oydd. otscé dzOf
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B8l : fitin dMmfr sOdd™ &3d BB YD KBY PR S|
sy &3 5 ZOYHOdd o §juyd. [ J-0ddud MSdjdz-dmy"
hddzs2 10 3z d HJOBj stesdz 15 B, Sl 2
Isj B j OB $HtOd MC tstesisw A'dh jSwEfdzOydd 5* 1

1 OodMmd Bdsmis! sd&OfmisYy S 4 daffv HJj ¥ ste3Oydiaf- § tec
tcOR ftojHMIsOo dzj dz7 2O ted . 1.

600

b w
Q o
Q o

v
Q
[=]
~

Flow stress (MPa)

200

100

10 20 30 40 50
True strain (%)

tdfmy) Cddmd B fiplyy jded W s Migfj § jded HJ W
17 t=6004 27 t=700%4; 31 t=8004 471 t=9004
t OmMmdssisted 3 o5j ~n Odzd uj MSdj =~ OtLOS Isjfte-d Mlisd
Is s y dzq3} s @
v OB dzd yo 2

[ jrOoddujmMSdj rOtOS s s difrdsod CtafO Lz otdO L) dgj8tg .
uCstetsmis! HjWEHBBOYdd 5*10

toudie | vidijeo (i B (sasngsy’ LB

( BS i) HJW‘StGCK@\)I ([10) z v dzd dA9odizg 1 J def f1)0
0,06 150 600 -

0,1 230 480

0,4 600 390 225

5 650 35 -

0,06 - 20 (537 1400

0,1 50 - 18 (467 1350

0,4 - 15 (35§ 1310

5 20 (457 1050

] MCsBC OL dDUPOHLE kMl d dtcs Mz j ddw
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[fdLeowim: dO HOdd j dqL ®sdkdud z,dg] dgs:
©OL Bj 6O L jtedz®, fGtejHjddl fbeosjydizsuidsedO jifgfroe o
Bjte Ljdd MOt osddwjls d&O § &OMmisduj MSd,]
bHazddj ddd d slsdshdlsj d dsy Mk jddd dai mdc

sOCdd BBLOL M, ftzudmsO@dsd] &OL @ odds s
Ud MEOY d HJWBtedsOYydsdedzO¥l temtg @ Iy Off fsdzd
jet 1Oy ZzOOydBdady & ROLOCIjtdmisds .

gl RufS [JRULTOUULLZ
RO sdtseo, ¢. ¢. 1sfte vjrhdsdseduj nsdj

== e

C]
dzs@o.
). uvibsadds w.)1. I1Chlsj2dz ¢.8. AjHBLBO,
). lwtsatsHyjeo0O, [.1. stwdeojdSt Il dzdwded,] IkOL dzd
E, &@BIrOddyd mMédd MmMeot2Mmlsea® d ~ OElOCs jlasdBmisd ¢ d dzO
3. G.A. Salishchev, O.R. Valiakhmetov, R.M. Galeyev Formation of submicrocrystalline structure

in the titanium alloy VT8 and its influence on mechanical properties.
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¢6. 5. [ JftsrR1O

alinamorkinag@yandex.ru
vw dadmS d2 cetmMkzHOteMmilse jdzdzr 2 OoadOydtsdzdz 2 Is§

Redv[ (1 J1o 1R A1 ¢t R
[ JruvfcArRJ1U1{B 11V [BYRI JHUR
refdsofrRy I 01 3m L1 1 1As Jruof [«

b dedets s Olydktcj nd3j tedz" = Stod MisOdzdzOr sy dets o Bcd s
BB tedzr 1 HdMCtag@srdz' nl BeEmgzi Hdzd B3 Mz yOJ ftej HY 5dzO
oHBd dj Chsts? §dsmSsmisd, fodujd, M bkHPdjdd,]
BOded 2 Hisdzy dzO + S MY tsdzj deyd Odz! dets bk d3j dg' " Ols' v .
ddzj HEjIls LO®BIIsdIs! | Yylsts 5 oL 3y desMise| dhkzh g Indgp sk
HdMCtejlsder = BtedL jteOR o btejrdjtedy 7 CtodMmls OdzezOR ¢
9JMisdes d tOBtSlST 9o HOdzdesdz dzOf tcOo dzj ded d dzj deo § dzd M
Miseo j-aasfisOdzd L 50 Odzdz »  dzj dzd dzj 2 dzr = Ctsdzj B Olsej dzffiddzf = d
MisOo dzv jIs dzj Misd3dz] dzdz" 2 dadzlsjteifm Hdzw M dJesCtsets Cto
LOHOYJ?2 Wdrd<¢d IsesjtoHtsett Isj dzO.
s dzs Yj o' jo iRkdse@azdzr ; Hj dzsC Odzd L 59 Odgde’ | dzgj dzd dzj 2 dz §

e j Hjded]

lted dLiyd dzdd dzj dzd dzd ? dzdZy y§ )ed s O ded 2 J ds §
htsy LdOyjddy ddidddls dmr ftoshistcOdzls o fsezdzOW
B ede" § CtdMmlsOdzdzr (§ftsddh)ted J yifsuw-d,
W J dz, md dzd yJ dz, WishW stej dz, dzdIstcdH B BUsO, H
HOo dzw 8 h j g defglssaias h C tocd Mils O dzdzts o dmfsdz L 2] 3"
) SHdd) tedz” n Cted Mmls ©dzdzO = 1 CMYf sdzd dzyd O dz!
HdMGCtcjIlsdzgr = BtodL jtetse (1 1) weodzwe Isipw  dzlz dz
Cted Mls OdzdzOr o 5L ditsy dzr COC dzz dz¥ dggzts dztizs & P azq
o Odzdz" | 9o H Az sBtsdr CttstcHddzOIsdz = dzQ@f-tc O 9 «
L 59 Odzdz" j 9 H s dz sHdasets dzOff o Qo dzj dzd W d
1ts OdzOzsc d d, 9 btejrdigjtodzr =« CtodmMlsOztzOr
3 tedz’ n d Heobkdgjtedzr & Mz yQ,] tfidydajfHsodgOc O Is
Ostsdidtse 9 H 5 dz dzd Sslststes?  dzsMmMEsmisd, i ted .

OB zd SR E@j 6 DEP dzO0 | C M sdzj dzyd Oz des @-d3j dz!
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BEISIS'T o daCioeetfleadki d dzi oJj dzdm: , i lksdkz ftsd
BzHIEzls ddzlsj toj Mdam dzt HWdg, L Oded &3O h ddzsimw W dL
[ dIsOdzd St Isjtcdatsets + €My jtod d3gd dzls O
I mewiLd f Isjd3, ubts dO fteddjtej tdh jlst
yqw HJ zsCOdzdL 5o Odzdz" ~ dzgj dzd dzgj 2 dz" = € tisdzj B O
HdIls! ¢ L dzOyd Qiyd ddztsi2dzjdistd@dzd Lylsts o f sfdzj H
2O HjWjSldats?2 MmMbtezCliztcy KBOIjtedOdzO, &= H O
OOdzd L tetso Ols! BsHEZY ydsdedzzs dzj EMilss2 ydo t

rvsf Wwodzwelsfqw Istsyds a&3d tej " j ded W dzd  dzj dzc
Ot didit G ip dHO 3] ) OtsR@Bdce s f sSislp dzyd O
fpw Mmdddsj stedj 2 CtdmlsOdddy Me¢ts2 tjhjlscd.

OB dzdlskzH" M3 M j dzedvw Obtsdise dqL kL tse ¢
o 0O0dzdMm! © ddelsjteoOdzj wIs 0. 01 HB 0.1 . U
flsjdd Mty eged Gd ¢ stzPB Odzd 2 Obtsdise 1 s o
1 M. 1jwdsHdudmMSdd ctOdduds § Efdssdw d
dzj dzd 2 .

dlssdz" © Cu BtOLEzBIls Istojrnd3j todzlzd YW As
ydtsdedzts?2 wyj29ets2, MsHjtey O j2 OdHl(Odz GChldssiglse
BOMMO dBjHd t©Whoadz® m ( Cu) = 63.55 0. j.
a = 1.8075 .

LAMMPS dMmisdz LEzjlsmMw Hdzvw ftotseo jHj dedW
HddZORBdSd M dmMftsd Lo Odedj 3 d3j Y O s dBzs G t5
cW"WHCO f hOcets@OoPr dth) dindegdsdd L 2] Isfw  Wwdzw
dzdw BkttOodzj dzd?2 HodyJ dzedw Oltsditse. A ides dzdzC
Mydlsr o0jIsmMvy CO¢C o] sBtOLSOOdzdj ARZtS-] O
tcd?2 Obtdktse fftod IsjdBfjtcOlkztcy 0 s. sfdzj o O
Zzseor j WdkzkSlkzOydd Oltsdtse Mmizh j Mise j dedats dzC
Isj &3 MOdZ" 3 L OlstezHdgwe s dzOBoZzE Hjdzd) dL EZ2YyoOy
BsH j dzdtctso OdzdW B 2O BEteOdzd yj dz0@ 12000 h Oc
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tjLEzd sOIsr dMfdzj Hise Odad W

1 0 tfhdese j §totsy i jCds{dgts o Olsigdty detssatidzdds
fdzd shpodgs slsdz’ | L OsadMmddissisd Hj dzsC Odzft 59 O
Zd DL SO hdn o wjtafbhd GO HAz] H.j das® Odzd L
1As wihilSCd wBIHd. [T dffdj Htse Odd &sH' 1

(a) Mode 1 9-4(a) (b) Mode 2 9-4(c)
So'gz)' G,gom)' (002)' (001) " (6002)' (001) " (992)5‘
2 2 2 A6—6—5]2 2f6—06—0] 2 <
» @ fﬁ @’ﬁ:p J"iﬁ | < ll®]® .O o-Qco @ @ ojao O
1@“& & |1 @dpl 100 —of1 Q 8- Hijo—o o1} & ¢
4‘& o JFIC S P ® On oAlle e[ o 0w
of & p |of@ g o @ 01000 bl 8] o -{ofo—0—ofoflo -8
T~ 2- 0 1 2 o ] 0. I 2°°0 T2 O T 2 0T 2
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Ctetej Sstste® o MshisOF | K tsjddtf zij 1€ & Odz@i3j thetits dzts i3
dets?2 Isj & jtcOlkzter d 4 sddesk dizze Oo g ipdrsd dets
HOo dzj dedV d SB4IWWdydjdzsO My d B30 dssmlsd .

[Bl FRLO, ftdojHjdede 2 € MlsOdgH Otolealz o3 |
Bz dzj :

& Yoo, 1)

GHYwitB) jd&B 0L O (tod /O QEFs dhsxdss ks dj
feddzv Istsj] L O kmdse ds { sijgisl fagy f t @ly xitefQy d A
flls OdzH Otels dzf 7 "V fipdesis G eDIs Lge® cOL O o (OB s
OBMtsdzs sdetsy HOodzj dzgdj Gtod M Odem D dpdfg dzls
BOJ BsMisd cOL @MdEodtzy §siss®dadalz s o § dzd yd dat

stejBtso Odedw § bEfmzsodwds dL dgjtej dzd?2 4§ tod o
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v OB d&ZzZd yo 1
vihdzse dw 1 €M d&zEOIOyYydd

1 Od d3j detso Oded d 1 d20yJ ded §
) B ) OO G ieizy 580 HB +60
[lsdgsmdls] & dz0" o O & 98 §d Is,j sk06 mBER tzf) Oy g
dlsBEMY j tdes) HOo dzj [ls 84,0 Hts 106, 7

1 dz0yj dzdj OsBfsdzs skdesc s H Oo dzj deds'fyls t5 O dzelz ¢
o jdzd Wl dztsf toj Hj v s s § 5 W stsdsldy :

6 — )

GHO -0 i BOSMd BOd desj o Bdded BOdz desj L dz@y
COLO ®» bkmdksedws L CMfkzokOoydd, s} O.

1 dZ2Oyj dedd St WWdydg dzlsO fy d B34 jsdEsitsly fizdziz ¢
o jdzduyddzz, s, GfttjHjdvel 5 % stdkzdj:

o — (3)

GHY -1 BOC M BBOdz! detsy  d3d dzed &3O dz! detsj L dzOyJ dzc
GOL O, toOmMmMydlsOdadets] Htod deOdBtsdz' h j s L dzOy,
dzj dzdpdf ;7 BOC Md BOdz dets§ B ded B3O Maizlg O j figaPdud:
®sfylsd cOL O, wOMMudlOdzdztsj §tod dzOdB ez hj
hjdg HOeadzjdedd [1, M. 46].

s ts dzls tc ts dz stsydesmisd tojL kzdz' sOlsses dL d3j to
Istcj Btso Odzd W 3d -2Q L [(2,8.f.4197] .

[ Odzdz" | Hdzv tOMmyj sO2.ftcde jHjdzr o IsOB dzd
v OB dzd yo 2
RMMatsHdz" j HOdzdz §

1 Od 3§ dztse Odzd § 1 dz20yd ¢
bBMisdzs Isdets] HO®o dGldaH | cOL O, 105
] jtondzd?2 ftojHjdz dL d3jtej dedw- OB I®Odzs Isdef 1092
1dydzd?2 HtjHjdz dL Bj toj dzd ¥ - ,0BMs@z: Is dzts 100,8
ltcjHjdZ HBfkfibjdstkslistfesitc " dsmisd ¢
ftedo jHjdedzse s § MlsOdeH Otelsdzr di3 EZMmdztse cit
Isj i3 j tOlskter , BjL EZyjkO ftctjh dshls
MYy dBOj BsMmisd L O khdzse dits i tsfls tsw dzdz’ j
foCMmddg®fz L dzOyj ded Cs4 W WJydj dzZsO MP¢ 1 op08
L sdzOr dL dgj dzgj dgdW H Oaddzjdzgdw d Isj oz j to(
f dded 3Odz! detsy L dzOyd dzedd St wwdydd dels® ooy
L sdzOn dL d3j dzgj dgdW H Oa0dzj dzgdWw d Isj o3 j to(
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[lsdzsmdls j dzv @@k dzGpls Odzj 5§ tej H j dzj dzdzsyls!

ftedo jHjddsct C3,6j &%, c QdAdiydaso o O sfw 1 ts
6 ™I Tk ppk. (4)

[lsdzsmdlsj dz' dzOw flsOdzgH Otels dzOW  dzj s oty Gty dzj

HOo dzj dzd w-f Bipkzts® datizs 2 0 9 | OMHAEEET 0 O kMw s

h h -
0 = —7— 7 T F Pwob. (5)

[lsdzsd s § dz' dzOw fiyls O dzH Ot ls dzO iz tzj 16 fstbi+ [ dz p
50 My d&Oj dsfisd ¢cOLO0 ftd foddvisdd - S s
fsmistw ddzs? o) dedyd des?2, wOMMudlsr 8 Oj lsmw § ¢

, N ﬁ ﬁ

0 = 7 F 5 Tmxw. (6)

[lsdgd s j dz' dzOW Mk BBROLdzOY MisOdzH Otcls dBOW  dzj
jBO cOLO, ftdojHjdedetsEts ¢ MisOdzH Otclsdzr o3 Iz f

0 6 0 6 plp pwoo mmyx Y pX. (7)
[sdzsfdts j deOdg® d t6j dzdzOW dzj 5§ toj n j dzj dzdets fls
ftodo jnj dzdgscts € MlsOdgn Otelsdy o5 Eidzse W s, 1o

e o ¢ phoyx thtb. (8)
stjBse Oz ¢ ftlsdsmdlsj dz des? O d o dzd
SBl jBO cGOLO, fwdojHjdkeases ¢ fMlsOdmH Oklsd
2019 [2 M. 97] d fwdejHjdd o kOBdIYj] 3.

v OB @&d 4§
stojBso Odzgdw € wlsdesmdlsj dzd dets? tcOMmh dqtoj dedets?2 dzj |
Vietse jdz@ Istsydzsfilsd ¢ ] ) ] 1
Ye T T¥e 0,75 1,0 1,5 2,5 4,0

[lsdesmdIsj dz@ dzOw tcOfmh dtcj degdzOwW dzgj s ted-H j dzj
Yydjdalsj tsRo0OlO 2) Bl jdRdesets tOMRSHO d S
Emdzse dw d3, Mtslse jlsMise zj IS20191R) B s Odzad W d3 | [ ¢

RMarSHY dL fyplsmsyg detieyg o fOps, yYlsts f a6t
Bl JBO € MIsOdzH Otclsdzr d@3 kEmdzse v dz fted CtsMmo
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HOo dzj dzd WV o HIJOOE ,OL SW3j 0O 8ftcj H J dz! detsy LBEROYJ C
Gioj hdetsisd o yd dzj wad dzdzts@ 5 | BOM Is @ dzef O tefis-dz' d3
fodz LsoOdedd fsHMIsOdso sydzr = L dzOyJj dzd?2 H Oc¢
[z HECOLOLjd Miso® MHj ZOdzdzr & o 'do-fSH 5S¢
sj dz dzgs?2 tcOMh dtej dedes? dzj S tej H j dzj dedesflsd d |
¢ MOwBORdss dvd, ftod ©OLd & o20dOydwn
[lsdesfdlsj &z dzO" t©OMh dtoj dzdzOW dzj 5§ toj H j dzj
ftcdo jHjddzsets ¢ MlsOdzH Otelsdzr o5 EMzse d a3, to
jdz dzts? MlsOdzH Otelsdzts? dzj S tej Hj dzj dalakjndedfv t
b ) dztsth EApls 5 W dzdzts 2 o j dzd y d dats 2 .
RMatsHdz | HOdzdz" j] Hdzw t6OMyjlsoO ftodoe j HJ dz
v OB dzd yo 4

[ Odzdz" | Hdzv t©OMYjlO ttOfmh qtoj dedats? daj st tej H J C
ftedo jH,jddescts € MiOdzH Otelsdy’ o5 Emdzso dw s, § tod t

1 Oddgge Odzd § 1 dz0y
RLB' ssydesj HW®o,dzjCdkd@ ¢ OL O, 2
[lsdzsmdlsj dz' dzOw MIlsOdzH Otels dzOW dzj st toj H
My dBOj dsfMisd ¢cOLO fted Geddwisdd ¢4 00078
f sflstsw dadats 2 09,% dzd yd dzs 2
[sdzsfdlsj &z de@d frisjOsthtdjtels] dzj dadesfls  dd{ | oq
Hj dzdzséts & Ispof jUsOlsbkztcj 20 ’
z0OG dL d3j dgj dedWw dzdydej 6ts ftojHJdZzO OBMIiS 1
Jjtendzd?2 ftojHjdz dLdgjtej dzgw-, OB MO dzs Isdetd 109,2

[ OMud "™ fse sHJ dd)! 1o Lizteds dSOBABREE OMUJ I
sOB d&zdy4 5.

RL o' f{tsdzdzj dedzr = tcOMmyjlsse o dHdAs, dajlst
dets?2 dgj sftcj Hjdzj dedetsisd L d3j toj ded?2 tBI j BO
Zmdzse dw d3, stcj Bso O@GUL & [ Ludn. 1 98] 7 Hisfisd

L 20y j dedd Ol dEsMY j cdzsc s HOo dzj dzgd®w 94 1 O.
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v OBdzd yo 5

{iLbkd Ol ©OMYjlkO ©OMh i dedets? dzj S t6j H j dz
fodo jHj dedesets € MlsOdH Olsdy o5 idzso dW &3, § tod t

1 d&z20yd dzed 4§ Ols RLB' Istsyq 1 dz20 Y jed@dn) d tc j dzdzts
HOo dzj dzgdW G| HOgE | ¢ OL dzj tstjtegdsmisd dL d&3j to,
sBl JBBO c0OL O,

84 2 6,03

85 2 5,79

85 2 5,56

87 2 5,33

88 2 511

89 2 4,88

90 2 4,66

91 2 4,44

92 2 4,26

93 2 4,01

94 2 3,80

Clsts BLd&OYOjls, ftd Oldsimy j tdagtds dat Qo &Od
sjtedmisdSCd MtcjHMlsoa © dL d3j toj dad Wi 2cdzj1 9 t§ RIs of. |
ot eMmMjd3 HdO OL tsdzgj dL BJ dzgj dzgd?2 EfMmdzsed?2 1 Cf

hCOtesea ¢. 1. 17" lstseor j MmMbotcj d3j dadz fJ Mud suds¢d ¢
J dajfadQasydetsjf fsmispgd ) tepMm,m.2015.

vt 28®1P4 Yy sMmMizH Otemise j dzdzOWY MdMmilsj B3O B J MY 4 .
B ftedtosHdses cOLO. [Bhd] btejBoOddw € Bils
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1 slsjdydtsdsjlstedui MSdj RilssH' OOkt O
ZO 1 dzj ClstesH O, (tcetlkzy jddesets o dMMmdzf HEj &3
o Odzd Wi MS d2 1 dsjtigjddzls? ({dddgHSdsStads H 4 dzj-S s te ts
COBtedz d3 (dL B3 tedIlsj dz' dz" d3) dzOL ' 9 Oj IsMmw 1+ dz
sls dLdgjdej dedv Cdzyj dzlsteOydd dsdetse. 1 slsj dz
sls MsMisOe O  Cdayj dalstcOYdd O dzO dzdfju djtedad] jazts
Cre cGOdz 90ded Yy MSC e 1 dzj Bj dzgls ©, Msflstswh j
sftejHjddls! CtdyjdlsteOyds O&zOddL dtekzj Bt ts
ftosdLoBHB 7  dzj CtesHtse ( C sd3B d dzd tc 8 o O dzdz'
dzsets { dzj ClstetsH O fte @, dzjtsificfeyj.H jCdpvey Isifdrj of jieddls o
dz' FtodBspHxlpj steso ddzd dsdesdsj eso [ 1] .

1 OHOYO orBEStLO® 1 dzj SIstesHO MoetsHdlsmMw- €
Iststets?  sdzdetsmis! & dzjsdzde’j 3O ] & tsdN@@HPY &5 d kM
sy dzv jIs ks sBMisswilsjd! Misets, Ykt dzz@slsste!
jilsfmw dz02Isd kOS k¥ dsHjd! L djSktesHO, ftedr
9 Ot Odzls dzdBts dadzs2-3]dBj IssH dL dBjtej dedw [ 2

sdzjHEZj s Eyj Misfs &L Ishpdgjtselz [ 02 ]
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1 MOteOCIsjtc OOdJL dtekzj d3ds?2 Mtej HT

2 [ ilssHdCO OdzOdzdL O

3. 1JdBBaBHd®BOY Isydsmis! dL d3j tej dzd 2

4 stcjBtso Odedw d ®etOdzdyj dzdw Mt Mistste
ftedetese d fyj et GSBielzHES Odad v .

ddzOdzdL qtelz j B3OW Mtcj HO =~ OtcOC Is Otyd( 12 zd AxisPrdz
LdJtelkzj dsects dsdzO, Isj B jtcOlskztes?2, Bl jJJBsd |
ydj 3 4" orhdrn dodtse d ojhjMmlse, 0Octj mMide

Ajdzj mMstsB teOL dzfs, CBGHO HdOfOLBdz dJL-d&3j to]
90jls HdOYOLBdz otsL BsPde b d Eispaly’j Mzlstc Ofgl§ 3 tst€
dzj sBrtsHd B3sMisd OdzOdzdL © Btsdzj j dzOfMmr M j dadz" A
sts oL MBSy dets twOLBOodzj dzadj Htetser . ddzj HIzj Is
smikzh jMmMlsodzv jIsmw Istsdzr €5 Hted §jtedsHduw MSd
i tsdzdgwj ISOdzOdzd L § te>f Gd2di O dnfisdz H Iz jieddtdsts tstlc-jj N jdix
Hdlsmw dz20 kZtetseodzi dzdy 4 GtedHJ 2O Y tcj st dzj dz
Hyd da@ = MmdzEyow s BreoOjls jhoOjdBO [2].

1d BIdei i 90ydets?2 R OtOSCIjtedMmMisds s OdzOd
tcOlsztodzr s dat fe@B@LIsT 1 dzj S IstetsHO. 1 8 H Odzdzts d3t
HsMiskzy j dz2 Iststztdz§ SBlsteEavtsotc ( sOB dZzZd yo 1) . [ BH
Isj B J cOlsktcdz" i3d HJOF OL G RJI day RIstcF B@ N j &
L Olsizj, MEkh jMmMseakzjls. [Mdzd {f sHBGB @A GRHYOIE
L Sdetsd3 dzj ftcj HMMIsOo dzv j Isw oL B3 Y dz" 3, i to
SR dOyYHjddjd3 dMmMdzjHEzj B2 MtejHT . [ Odgder 2 |
OdzdL zjIsmw, OCYJ d Hd&v djtftjter odzg as-dL d3d
Misd {1 dzj ClstesH des?2tc®BEEYJd sl Isj B J

[MtsBB] odgd BOdedj Mlssdls EZHjdzdls! o tsf tctsh
ojhjMmbe, OctejMmMdodz" = ¢ dBOLJtedOdzOdZ 1 dzj €
dzdzd ydw IsOSCtseor" n, fbtejBlzjlsmMw dr EkEmMitOdz]
g Mmise dzj ded § dzj § to jlded dajdiss cdn) 00 dfOirdzdOitn [ 2] .
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1 0d3j detseo| 1 OO t OB Y } tod 34 dzj ded §
Isdyf + dzj §{dL d3j te|lsj BY § 6
[ OBBiOIststy0 é 14 206100 s
CsdiB d ded to i to -
pH- dzj C e ts >N =="1REel
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dZOL dz0 Y dzc ] SHR SH Blis dn dzv dzmis o O s
E d3j dp'dadz’ © tOststcdats G 15 O dzO dzd L
BOtdlsto . HdafL d3j toj daff ® o "tfhgjddzdzts @ -
ktejlsOC®,] OdOdkdJL O |
COMlso DEHPs S &5 MsH |
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[ OBBOIststy0é 14 20é6100 i po) =
¢ s d3B d datf-to f to = v TP —
dzr 2 Tk G
¢ i tsdflz-dzqd 1o H dzOLdzO@ﬁZﬁdzq’HGZW i
tEekj St o) BCsMEY L @ ¢ O dE,
¢ o s10313H dzw BOdzr = tsBI j kB9 .
dL d3j ted ded |
[ OBtStcOlststg0é 12 0ée100 |\ 190. »
C tsBB  dzd te tf te) F_”_’ |
pH ) € e e —
¢ u sl0616f tsd
Ndor a3 - 1 t6J HdzZOL dzOyj dz H dzv Ody
miso tsd3.
Cdzj CstetsH |10°..10° [5é50 Ud 13 <
CfRA21KO{dBsdz / L Y -
dzd-B 4 dzd ¢ Isd
210
} tod d3d dz¥ jolsfp d s~  d3q Ud -
Ldud Médm dimMmdzi Hise O
gL o3j toj ded v ¢ & Geumy zb ts €
tcOMmlse stc
[Mdzso dzr disd tBI J S IO dMMmdzj Hise Odzd & -
dzv 8 sfmw tcOMmlse tster Cslstster | o dzj S slstster ~
HM n Iby@m { &szdzr mdd, BN Is! GJdzj sBtoOL dzr dzd
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oL @Iy dets dMMmdzj Hiso Ols HOdzdz" d@3 d3j SsH S 1 t
(Omsotstej dzdj, 1SCMlstcOcdiesoOdedj d koH. ),
flso dlsj dzj dgsR Odas, dzOf tod di3j t&, 5 BEzD & s & O Hztiets Az"
| dzj S lstom1@616Mu slzsy j o' o8 kM2 mise sdg ( Iss dzd
BOddW L OMizEydoOjls kjlstsn dLdjtejdd™ d-ftew
UimStsj kdksttsoOddj d ®&jlssH'T HESBOas®). g
B2 § slsj dzyd s Bidedesiedts (Girlafttai@s offte” Bsets Y 6]
dtsdztseo o tcOfMlso stceOR) BHddzso toj d3j dzedets W o@zW j Is f
O sl OSkdodsiisd. ¢ OE]ldS s YOh j§ ddzlsj
Isdoe detsmisd dodese o Ctdeyj dzelstceOydes M fldcsfodzj dz
OCIkdodzsmisd ftedotsHdIls & HGSfdddls] d g2
h j dzise so Ols! ooBHBR o COdzdeBttseotsyds j- d
Cjdesdy 2 { dzjShtesddls, vyt ftojHEMsOo Y jIs
hijets OdzOdzdL © o JjHddzd yob | &das@idstcdyydds s
9 Odzd™W SOy jlsmw Bdjj Mdsyd & dO Wod §!
Isj dz' dz" = i de0lsT jets stsydsjj d 2 aishf tof
sz diB3j stsHEZz oL @ity dzs Ctsfoe j dzdets] s tejd HJ
flseo zjls dftsdastingeid)EtstHwtezm .n s { dzj SltesHE dzj o
fs fsoHE o' MBS dzddzj 2 desfylsd d Mls@eddz ¢
fizlsmise dv d3jtveOt B TR0 dlisigy  § ts H B dsdelisfgss dg | BL listsfto
v jIsfmMw jets dzjftcdetsHdzsMmis! Hdzv des] fueQfiids o d;
dzj o sL 3y dets Siftgj HG skaiss) dzlsds@dg d d . L zQ sl § dz’ H
cOMmMh dewsls ctOdzdyr §lsjdydesdjstedd. 1 ycC
GOk & Ctdpyj desteOyd2, dzj ¥ Ohda dz@ § tejdnj dzj
fsdSd, O ddascHOsald dzddiis ™ 4¢ d tefthdgsdy) ¢ MistsE
BjIssH MisOdzH Otelsdz" = HtsBOotsS Wodzwjlsfqw jH(
sftcjHjdzg dedv tsBh j2 Ctdayj delsteOydd dtsdatso,
[1, 45].
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36,9024 mm 4
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=

CoroMill 495 -size 09 (495-09T3M-XL)

Aax rmySuHa p =
54875 mm 5,4675 mm
Sroao shderTHEHE R NERPEERPIHE X pER KpoMoL  VIHTEDSEAC 00 CTOROHE CTEHKS
Cylindrical shank without clamping features -
4 metric: 25.0
norHEHWE Tun nogaorna COM k MHCTDYMEHTY
R 1: axial concentric entry
Hasneqne COM JAMSMETD COeOMHEHHA
20 bar 25 mm
TYHHLVYOHENERSA NV HS TYHHUWOHAMNEHSA ONVHS
120 mm 108,17 mm
frareTe KOpMySa an

Opsme o FIHE KODAYCE
24711 mm 62,6518 mm

Kpy TRWKMA MoMeHT Deundupyowme cECACTES
1.4 Nm falze

B 43CTOTE EDEUSHVS \EcoE BnemEHTE

8 100 1/min 0.41 kg

AuameTp pesaHus Dpameto pesasns

25,5 mm 25,9686 mm

NEEHEI yron E AraEe LECTSIERt e

45 deg 45 deg

Senzsor embedded property Rzlezze dats

2014-02-25
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