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In the dissertation work, a methodology for determining the forces acting on
the part from the side of the magnetic tgMAI) was developed, which allows
establishing thdeaturesof the formation of the MAI in the process of magnetic
abrasive processing (MA. For the first time, the real magnitude of the force attMA
was determined, as well as the processes and matidastthat affect them in view
of changes in technological factors, such as magnetic field induction, speed o
movements during processing, type, shape and size &f pdiicles and materialf
details. Recommendations on the intensification of theFMykocess have been
developed, taking into account tfeaturesof the formation of the MAI and the real
magnitude of the force.

The experiment was carried out on a machine forHvilanufactured on the
basis of a vertical milling machine of the @thevsk type,which ensures the
processing of parts in a large ribgpe magnetic gap.

The samples for the study were cylindrical square and triangular prisms with a
height of 30 mm and a characteristic size of 8, 12, and 16 mm made oepdearo
and diamagnetic maiafs, anda 1 mmthick and 36mm-high turbine blade made of
a titanium alloy.

The technique of measuring the effective torque on the shaft of the motor
rotating the part and measuring the resistance force using a strain gauge was used
measure the forcat MAF. Appropriate equipment wadesigned which made it
possible to taking into account the mastquired factors in this study The
ferromagnetiqpowders were used for the formation of MAI: fragmented Polysiam
with a grain size of 200/100-Me&pD0AQ@O0D:
400/ 315 & m.

To determine the processing intensity, square prismatic samples with a heigh
of 5 mm and a sidez of 8, 12 and 20 mm were used. The intensity parameter in
this study was the radius of rounding of the edges ofi¢tail which was measured

using a profilometer.
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It was established that the effective moment of friction when processing a
ferromagnetiaetail (according to sample data and technological conditions) is up to
1.4 Nm, when processing nonagneticdetaik - up to 0.9 Nm. It is shown that the
effective moment of friction directly depends on the magnitude of magnetic
induction, the speed of mement of parts in the working area and around its axis.
The region of MAO in which the following occurs: the formation of gistsble
MAI (at a rotation speed around its own axis éf@rad/s), the region of stable MAI
(10-65 rad/s) and the region witm@malous growth/decrease of the friction force
(more than 65 rady.

It is shown that there are differences in the nature of the interaction betweer
the MAP and the&letailwhen using powders of a rounded shape, which causes mainly
plastic deformation of #nsurface layer of thimishedsurface.

It was determined that the resistance force during processing of cylindrical
parts has a linear dependence on the magnitude of tipeetr@induction and is 720
N/T for powder withagrais i ze of 200/NTOO® og m4&Md 3960
shown that the strength of resistance during processing efmagnetic materials
(aluminum titanium and bronzg has no significant differences. It was established
that the frontal resistance forces at MAf ferromagnetic sapies, as well as for
nornrmagnetic samples, do not depend on the processing speed and vary in the ran
from 160 to 220 N, which is 1.21.5 times higher than foronmagnetic parts (80
180N).

The difference in the strength of resistance for processaghetic and non
magnetic parts is explained due to the peculiarities of the interaction of the structura
elements of the MAI with the processed surfaces and the formation of the powdel
jamming zone. An increase in the grain size of the powder from 206314000/315
microns causes a 1123 times increase in the resistance force.

According to the results of the analytical representation of the functions, the
magnitude of the specific friction forces and the frontal resistance force changes, th
ratio betwen the specific friction forces and resistance is calculidted "O -1

the parameter of the friction coefficiedtiring MAF. According to the nature of the
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change in the value of d, It was f oun
of detailsaround the axis of the ring bath, there is yaammonotonous decrease in
the parameter of the coefficient of friction. The increase in the speed of rotation of
detailsaround their own axis in the studied space is practically proportional to the
i ncrease in the value of (.

For the first ime, it wasdetermined that duringrocessingof paramagnetic
parts, the increase in resistance with increasing diameter is not proportional to th
increase in diameter (with afg@ld increase in diameter, there is a-folsl increase in
resistance), which is explaitidby the differences in the nature of processing and
improvement by structural elements of the MAI. On the other hand, the processing o
ferromagnetic parts is characterized by a proportional increase in the resistance forc
due to the increase in the sidethe part.

It is confirmed that the environment of the MAI can be attributed to the type of
Bingham character due to the influence of the speed of the processing proces:
especially at low values of magnetic induction (00222 T). That is, the MAI rsathe
characteristics of a "quabquid" medium at low values of magnetic induction (low
stiffness) and "quasiolid” at high values of induction (more than 0.22 T).

It was determined that when processing small diameters (8 mm), the
ferromagnetic propeds of the material of the part create conditions for pseudo
liquefaction of the magnetiabrasive medium, due to which the value of the force
resistance during processing of the steel sample is lower than during processing.

Key words: Magnetic Abrasive Fighing (MAF), Magnetic AbrasivdPowder
(MAP), Magnetic Abrasive Tool (MA), hybrid tool, cutting too| cutting, cutting
force, cutting conditionscutting speed, technological process, technological system,
processinnovation MAF in a lage magnetic gapnagnetic field resistance forge
friction, coefficient of friction,MAF on para and ferromagnetic detajlsoughness,

deformation, plastic deformation.
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{ d#a) 2Oy dedz" Mddzd Btttk o tdhse d
H' Od3d sesds 8 (O,B) 12 (9, ¢y L1 6L J(tsida

200/1000, o, H) SO 400/315 (8

ltedfEmMsddiis, h s tekzn HJjlOA o fwtsyjm
HEf sdicetste L OSCBBd @98 G HiesHd dzOd3" € ( . U s d3kz
fted [o¢o¢J] By BfdhmMkze Okdmw Wstedkzdztss (4. 1
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. L tw 4.1
O OOYT

r yCirSssjyw " dzls 6" HtcOo dz' Yydese s B BSGIST h s
fdzsh O s jtcj ydes¥eish afdj HeS toff) & iize sy BdfaizO M j toJ

[74, 75].) ¢ " Hdes y' ' VWistedsedzd IsO ftod dzj L d3°
LB dzt hjdaedz" H' O3] stelz HMs@dzy d ded Is2] 6 @L diz’
s stolz z 2 tcOL d . [ dzw fjtejo 6l (d H O dzts

HisfMdz' HY jdeda" o dzdelz H' Od3jIstclz yddz' dzH ted yc
ftcso jHjdes o' HIMslsC 59 f stc’ o dzv dzdaw toj L Iz
tcjLzdz BO® % BlzEzts ftod2dzv Ists L dzOyJ dedzy f tod
8 d3d3, tcjLEzdz sOIsd odf s lzo Odz fted H' O
9 Hdzsfmdegs 8 Bz "t HBLotsdddzs d' Co'  HEzo Ols
Hisfdz' H Y j dedav . tdLikd2 sOIs H s fifdg dH ) jsdede'ts B &
sdlsOdzso dr HjIlsOdzj 2 ( lsOB z. 4.1) 9oCOLE’
ftesfstey' 2dzdd3 LB dz' h j dedzr tetsL d3 tckz tSB tetSB C
H' O3j stz HjlsOdz &O 50% (L 8 HB 12 &k)
20-3 0 %, O df 8 detlzB * H ' Od3j Istclz 16dz@d3)L 0 O % d z©
LB dz hlz' IsB %. dz®OC3'0 toj L zdzD Is B lpigfz =d &<BL O & Clsls
HOdsd3z ddd @Héletcd ydes'™ HjlsOdz') E Mmjtej HBS
o' H twkrnk BLOEfEDHOMOBYD o JMOY-( IMPkdH sy
fso' stew, H L B dz' h j dadgw sf stckz i oW d3t
sBO' CBBE HsMd HYjddv fetsyjfmkz [ ¢
odSsted MisOdzdg? &3 tsMtsBdzdo dr d&BsHjdzj 2 Mmjted H
cGOL "9 yd to' HJdz].

[ dzv  f svw Midaf difdaled rslstcj L Zdz! IsOIs' & tsL G dz¥ C
[ ow. | SIHsSPES PL Odsts, hs [ dw ME dZOH O Is
sdf " @8 GCoOL' ' MlsOB' dz dzgdr W tediskzlse stcj dz (
odMltsitl2l 1dzdz IsO HI DRI iR 3 s fif iststiste dzig !
LOCte" § dzj dz ZzO CttOvWs wtBBYB' L sdzd , 9 J o
Msetsr fJtosMmMis' 6 d3 3 CtdizmMsftsH Bdddid Mist.
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L Sdats® hts oddzdC O fted tsBBY" 2 L s dz'
Sy J od B3i IS ). dzd B) |
v OBz " HiNtslsSCtse | o' Hdetsh jdedgw ftodtotsil
H' Odsj Istclz HjlsOE] L IsdlsOdzkz 1 u 8.

- Oo®]f W Skodi jOd dzgj[t J Oz dzt § Oz dzj[t 4 O’ dz

B3 o' Hdzs" jlo' Hdzsh jlo" Hdzsh [0 Hdzsh jlo' Hdzsh
% EfjtejHdf  -BOSH|EmjtejHdf -&OSCMH

) sdz O3 200/100 400/315

12 150 125 121-128 121 117-123

16 200 147 141-154 138 133142

) sdz -BOd 200/100 400/315

12 150 116 112120 129 124132

16 200 142 134151 145 140149

zdueddzO ¢cdiBjtlsoadrne Ltsdz 9 HOdzd R 6 Isggdats c
57159, ktsdkz fevds oL0° ®sH' @ @O HjlOd
BO' . SEdvHE de@L cydpy, dzzlsd?2 e f dzde  dzd h j
pjtojlsjdesf sH' Bd® IolfdtzEizEid j KOs d ydes L &
ftosnSHY jdadzv J S MY Jted dzi dzls Odz! dzdsrc dzlr § @.Gedzy 2
¢ 15 dalz ) s fizdsHo tatadpidpdEy j, o 90 ' & o\ togzds | B SH ' )Esd®
- oL O igsH ' b (L tcOnr 2o OdzdzV O3 tesL d3' to
10 s sdetso Odz® Mo j B0 ©BEEB dzj dedz?  § 5C OL b
Plsotstej dz f ¢ wfds'dH te'dy diy © dosfywds’ ek Hj lsOd' |
(6d5HO) . § 0OC Isd ydets ClajziAfgem O ‘s digf w5 % is tc Bz o O dz
L B o, ks GBtsedj dd" NzfesossHkZ' Is!
Wstodikzo Odedz” a3 . | Olstsdg' fls! B totsB tzff dedzd 4 H |
M tctsosHY ' Is! Mw oL O dits dziAfeH * fBtpdjdixf diZ Is oHMS
HjlsOdzr H' O3 stbBR BLDOHCHRE EodPhdksH * L yd
Yyv oL O BSH'W HjMt d&jdh .
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t dM5 MOtOCIsjtc oL O dBSH' Higs@dry &d[ED.

l 900" ssigWzlif igets B dz' klso stej dadzw BO¥ Is! ¢
o' H MmMotets { =ZREZOdRdEzdd tcflzO dzd - MJddzd IO
dzd € dzj dedz’ . Yyt tsBlstdedfd k' HjlOod RSy
Wstcdislzlso tstoj dgtsy zdsu, Mise tstcs 9 Olsd tsCtoj d&g' W
sjtelsw fstesh Sk L oo jtordegjt® HJjlOdZ IO H
9 WY 2 L dz , SO Bt BB OKE sBts6 5 OH
lLO" iBsH' W o jtojlsjdetsfsH Bdedrm Lklso tsig§ dzdz' Q
cojJwilsjdzOée dzafj L OSCtE" f dzj dz SO sy kzlsH i
fdted &3 "zoOlsdmw, Nt o datsfhdids tecy ts i Qfiditdsup]iddd
l 90y 0" R Mwh s ) ydna lso tstcj dzdzv n By z |
J dzj ¢ Istets BOG dz" Isfigcite’ § s ¢ vzgf §) ddj tsizkizr | to tscfigly & drehdz
sOCtsy sy zls! Mlse stes 8 Olsd H tsHADIs Y wefispyj fipd c
l1tcd GBtotss dzj dzdz' o Jdzd ¢ dn H j SOl © Bhdzs d
Elso stej dedz?" d&3d (H' Od3j stesdz 12 1sO 16 dsd3) ¢t
E&tstcj dz Btsy z1s Misted di3lz o Ols d iy Oz desfrpCls 1 ddy VC
ftsojtomndzi® ©Btcts &z€mdBAsH * BBz ¥ Oz o O d
~nOtcOCIsjtc BtotsB dzj dzdaw B3y 4 LOBjJLY Jjykze O
sBtotsBdzj dzdg? HjIsOdzj 2 3j dzh scto» ' wBEasd'dasz o )l
L dzOyj dzdzv 3 Mddzd G tstclz.

-



83

s OCtsy IOC] wodhj dtsydzO f swihdzdisd o dls
tcd Mz dBY e tsH.j] B3 dzmistetso Odzets MistckzSC skl [ ¢ w
H' ORBjlste" @ (4, 8, 16 SO 20 o&BE), §s50L
H O3 stez (16 1O 20 Bk MmMkzftesetsHykz' Is! fiy
By Byt Ltsdd SO Eklsotstej dade? o3 L sdz e
ftoesmatsHY § dzdz? H J ISsOdz" .

{ dMBulbtokSlkzic® [dw o jLbd kOk' j KBk
4  d3dz8 H3d3l 6 o d§cB,0 K AES, 76]

Bdistse " todzts, odls' Mdzj dzd?2 osh ¢, hMts B
[df], LEdcBSodzs*® totsLte" HY jdeda"W MjtojHtsadh O
HilsOd o MmMjtejHadh , fddo, " P sk s ls ddnts
sBtetsBdzj dzgdz' HjlsOdzj?2 ojdzdSdr H' OdZjIstc’ o
HjlsOd ®ROdksets H' Odjilstekz. [HdOS, [ 01 B
f so J tcdzj dzdzw ) totsB tsYlkz L tsdzlz z odcedzvH'
ftso jtodgj dedzw f stdash € Bdgle, tdsgmBdsys Mo dHC ' Mis
Zzdh 0 s+ MW  dzj HsMisOlsdz 5 o doyj dess , Istsdk
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odls’ Mdzj dzdzv  stetsh C 2 dzO Mddzse® R OtOCIs| tec
[76].

COCYyHfipslsCtso ] o' Hdesh jdzdzw f todtetsislz M
H' Od3j stolB ZHzsIs @df'L dzOyj dets HdzV. | H jslO®dizd2y
fsCOLOds, "t ftedte' Mls ftod GBtetse dzj degdz® Ml
ftcd BBtsBdz] dzdz’ IsdlsOdesots’™ HJIlsOd

v OB zftRW " HiMBIsC s ] o' Hdatsh jdzdew o tctsl
ftedtcsMisz H' ORBj stclz [7M6]j sOdz L MsOdz 40ml

r“ " odgz] [y Cko tdOdzr ¢ [ 4 Odz t 4 Odzr ¢ t 4 Odz (
d3d3 ' Hdztsh | 9" Hdztsh | 9" Hdztsh| o' Hdztsh | 8" Hdzish
% EmjtejHd [ -BOSMEMijtejnd [ -d&BOC M
1 sdz' 30 d3 200/100 400/315
12 150 168 160178 141 138147
16 200 261 245276 197 191-203
1 sdz' -di3O 3 200/100 400/315
12 150 138 126152 127 125134
16 200 201 182224 179 163217

l dLdzOyjdets, hts fted LB  dz M jdz H' Od3j Iste
ftedpdzdL dzts E LOCtsdiz MO Gz 9 dzH fddsh | dajz’ |
HdzW Ctydetsets jSCMY jtodds desz. vOS ftod ©Biot
MY stcdsso Odetsets  ff stash B8 @/ bz’ BOB B EZO i t
dzj sSHdetstc' Hdz' MiIs! twjLEzdz IsO' 9, O fftcd BBt
L otz &EOWBS00/ 100 BECd tjLlzd IsOls BRo f
9COL I jtehfjt dzO to' L dg' Mmis! B34 ~-Odz' ff @3 ® d3C=sBd:
HjlsOdzHAcZclff 5 dzO dzj MisOB " dz' dg' fMls! tsBtetsB dzj o
YyjtejL BOGde Isdzz oL O° d3tsHH jsls Qdipdzs , L {f eS|ty B
B'dzh ykksdzdodd His Isdflz IO L jtedzdMmlssmls'
mMilsls* as B dz2 hdd3 o  Hdztsh jdzdegv 3 ftedesfflslz
dz' ¥ ftstetsh S, 1 b’ d3@dRtso dzj dets B ' dz' h 58  dBOC
B' dz h h' d» @aipd’ df O€ “iclkz ¢ dzs G 5-u §f B tc EsBESAY) @ dz
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U s Bz L tots M ls O dzdzw mMddzd stz {§tod L B "' dz
WitesdBOcds sdzdt HjlkOdzj2, LOCOdsd, o' HY:
oL O" igH * & sBtotsB dzt 9 Odzts’ HjlsOdz" yg Mz ¢ IH 1
s dzdeotsMmisj2 Idfkz [ ¢1.

rdzv BjLitsMmMjtcjHds et fstc’ o dgV dadz? 9" H
SBtctsB dzj dzdg O W PO BOGcdz Isdzgdr HJsOdej s Ed
o' Hdgtsh jdadz? 3" 3 Blsted 30ded i3 L dzOyj dedzv d3d f
f Otc O RZOL dzH tzdzd € 5y dzts ¢ 5 1 iy B B el ©& dzgzdztdly i, Is @ Bz,
Sfstkz ftd BB dZj dzdz’ HJjIsOdzj 2 113 Ofipls Chipie d
ftcd tsBtctsB dzj dzdz sOCts™ MOMts’ HJIlsOdz' L Isi
dzj BO' Mklls' oatsets o Atz dz® ai jj drPdaf &z H
MddzO0 stk ftod tBtctsB dzj dzdz9 0 fhls Mdf dats ' ts {f Hs,
sBtosBdzj dedz’ IsdlsOdesots’™ HJIsOdz .

v OB dzdA4B ] HiNslsC s 9 ' Hdgtsh j dzdaw fnd dzd
Wi tskOcd: SdzdR HjkOdzj2 HB Mdodsdd ity
[76].

[ OB@RE] 1 Hdatsh j| 1 Hdatsh j]| 1" Hdatsh j| 1° Hdatsh j
[OtC O [|EfMjtejrndd [ -dgOSH, EfMjtejrdd [ -gOS fn,
1 sdz' fBOd 200/10008S df3 400/3150(S df3
8 75 1377 80 78-82
12 100 98-105 94 92-97
16 132 126137 115 111-119
1 Sdz' ;8O 200/1003¢ 3 400/3155¢ &3
8 91 86-95 95 91-99
12 108 100117 94 90-104
16 128 122141 117 107-142
sO0Cd?2 dzgitsy SkzoOded?2 tojLblzdz Ol { tsw fipdes
oL O digsH "’ H5) s Odr'sB e d fif tcd 4 tsB totsB dzj dzdz' H

sBtetsB dzpdgagfIs' MW HEsS IsjtelsWw tsBtetsB dzt 9 Odats’™
Mils ' W ' B dz? KFE®RE.) dddaOy O Is! mw, g Isj



86

Witesd3Ocdz IsdzO HJj Is©Odz Bl O @ di3Qis" d' IskzOf @tg
HSHOISCtSoz d30G dz' Isdzlz o j ©7 digisH '[#0J76. & dztsfy ¢ * zdz!
tsB tcts B dzj dzdzW HJlsOdzj 2 H' Od3J stesds (8 d3d3)
o jtojlsjdesf sH Bdzd BB W stedidzo Odzdz” d3d, d3OG dz' |
Miseo stct 9 Olsd L o Sdz® Is di) Rdzlz j WigifStdste iz [2], | @y O
ftoj HMIsOo BPY ' dfOFrH [t B dzH | tc S dffftfiils tehdds d3tsy k2 1s
LB dz hzo OIs(, ISO® j dzd ud dzlr dz" k@ cCds' d=igtO dz!  dza
BOG dz' Is dzd & 3 ofs' dis dats ftcd tsBtotsB dzj dzdz' s O d
9 HBEZOO' Is! mMw HftosyjMm jtoj W stcedzOIls|z® Otelafidy. ¢
fsCOLOdts ftesyjm ftosn sSHY j deda" CHgHfRHZ' B dr”
o jtejlsj destf sH' B dg 3 Whttllzo Odzdzy L f BH Od
W stcdilz o Odzdzw 7 O LOsBWdeCiy j4lzts § s yYOlsS s d?2 d3tsds,
MdteiHtsodhj [ ouwlsP@® CsdzlbPhkly sy detstf sH ' B dzd i
tedM7B A fsCOLOds ftesyjm L& hjddgw IsO H,
lseo stcj dzdzw 2O y! sz JjOf’ 9Jtejls] dztsq t
HJ Is Odzd®ts dzlitffst * B dzd dQzd W s tc d3lzro @dizdz" dgp 7 fc¢f un ..
o jmjdesi sH Bdgj Whttdlzo Odedzy yjtejL Isdms d
HWBtd&zOyYy' hts fted fsHO sz twkzfm' , )
tetsL ff OH dzO HyGC dzr €O Y omls dtiz.o Jtotiz 2 tetflr p JO
o jtojIlsjdetsf SH' B daes@ ts lseo stcj dzdzv , Isd 92" dgtdyf
fsdzH j e @clsstedzdr Mddz IsO Eklseo stej dzdgwy dztso
oL O dBsSH' L Wjtetsd@iOcdz Isdzts® HJ IsOdzdzé L dzd
fsdzv 1O fMlsotstes & Is! fMmjoHtStetsL t6" H Y j dzdaw
ftodyddets® L OL 2Oy odhj weodhoO

[ sMdz" HY jdedzg" HEBdBsedzd ISOCY o dL dzOyc
mMddzkz sfsttkz fted [¢J]. ltd2dvists, it tetL &
BEB 2 MjtejHdy sz MisOdetse d Is 140% E f st
B¢ os. l JicOrzo Odzgs o' HMKpls QLY j dzdzl dgtf h i
oS tedMlsOdzedz tesh C' 9 L to' Ldetss L j todzed Ml
L dz0y J dz mMddz fttttkz ftod odStstedMmlsOdzdzy o3
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ftodBdzdL desl 6@ B2@z' " O bk f stc' o dzv dzdz L daC
odStstedmls @ddzelz'L j szd Mistse s § stetsh C Iz sBBIsts
LB d&z hkz'Iss Mw dzO 40 %, hts ftwOCIlsdydets f to
f stetsh C 2. K d oC0OL Lk 22O fJtewdkz L Odzj x dg' fr
fcstesh CIz.

t M7 BRse todzi Jjto] WsetRrdz@blzdzlrlso s
SB totsB dzj dzdz HjlsOdzj 2 KRBOdscts |
U OB zBYW tste' o dgW dzdzv 6 L dzd Y’ tetsL d3' oz L
fNd ZO2 dsBto et [MWYf stekz, Ftod [ o

t "L dzd " Od3j Istc H jIs
Ljtdzdfy 8 od 12kd3| 16 d
f stesh € t " LddywY o Mmdd

[@Gjt] [ OBECC
HjlkO| § sEEh

sdlsO ) 5dz RC 140 152 148 143
lv8 |1 Bsd -t 140 134 149 137
tls0d] ) 5d iC 140 164 138 124
40MmM1[1 Bdz -G 140 141 130 126

rifts B  d "' L dzOyj dedzy f ezt (8 mAtsH
HjlsOdzj 2 H8 OdggslsuEssO®mE) . ) sWides * st qw  yj W
HjlkOdd* &EOdkdr oL d tt'e (ftd ©HBEZOCE
ZOC tsdzj U C OB KO' & Myj o kS22 EOC
fjtjVstedlko Gdadaksj dehaiudzd o & © Slihj @2 stesh C b
v latl) dzh j dedz o f dzd o k& H .qldzOmHs ju,dzd § to du d ezdz§
Ctobf dzsL j eded M 5¢ 5 § BHOENUA s AR &zt ®Odgts fls O
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Ljtejdz fstesh Sk BEOsBEEdED Bl ofgwh d2 o § dz
yddzdzd € ° @ dzOH dBOG dz' Isdzd 3 . to "ALidzd y ‘Mlse® ‘ i dffds
sB totsB dzj dzdzv d3d L o d & =Sldc@ M 1€ Gedzdzdats L jHtdeozdB fighisg
1 Ot Mis' fted tesedj d MsOdjsdr HjkO
LdzOyjdz MmMddz sfsttl HjMt dijdh O dz8 3y to' L dz
RO 2 Btsoljsi| GREGA sds’® oL O BsH' & ¥
f sdzs fpded 5 dZOC sdzj ydzd S Okd, s Mikzlkls’ ats B
B~ Odz" YydzO 9L O° BBH ™ W, [ BHOIC o B tefsL 6 dzW
o' Ldedys stk ftod od¢ tstedmiROdzdd d Lidsayshd
ofdzdeo L B tk Ljtjd fotesh Sk L dgjdh k' s
tosL cdzV dzgzlsdr L 3 o' 9 IsO8fRDjsH fipls D@D s jj te
¢ MsctOdd L Odjydshsj2 t' Lddy’ 0ddd
10V itseo Odgtl) s Oftladzy L 8 o JH S sMls’ tsBtotsB dzj dadzy dz
Liteldz fstesh Sk dzO L dzgOyd dede? Mmddzd stk
sB tctsB dzj dadz’ f stetsh C gddddads dz' a3 dg dz' sOIsd o ¢
of dzdoz HJdO" ydedr yddeded ¢ o, ddsizsB latszj dad d
Cdelsj dzmd e dz' MiIs! L OCdzd dz¥ 9 Odzdz? BOMdok ff Stef
Yyomlsst fotesh Sk BO' d&j dhd2 ofdde dO Mmdc

BT

0,2Tn 0,21Tn 0,22Tn 0,233 Tn 0,245Th 0,2Tn 0,21Tn 0,22Tn 0,233 Tn 0,245Th
1M/ 15M/ 2M/ IZSM/ l3M/ 1M/ 15M/ 2M/ IZSM/ l3M/

t dMm8.t 4L dzd yw Mmddzd f§tstelz d 3( df toictstd i
) s dz' -BO B tc O susithdd ME00/ 315 O 200/ 1
hodHSCtsMIS' BB dzj dzdzv IsO o j des[Buddjdefdz d
H' Okj stesds 8 6L’ MsOod 4
v OC 5y tESk &tk dzzlss o f dzdo EOLSd §sLh
fiststetsded [ d¢w fted [ ¢ted HHoHOd) datiz, §HtcHfh
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MdazO Isdmékz B ' dzr " O dz' ¥ ¢ tod -usB(eds®®Zh)ozdz A
Bsyd BEId LERseodzj dzt B ' dzt h 58 dROBOG dz° Yd
fstesh Sk Jo@zZdiBOK0 % bk  tstcve) dagV dids Lz dismdd
MlslsOedz I3z Lo dvwL Cd & s H PN IdsHUsS O df ds-tefts¢h u
[ BBO* B ' dz " (dz2O 40%u z o tz@\ p detetizdzd dzlz Is & ¢
f Otc’ -[fpw NP ISOCtYy dBsyj L EzBsa ds oldsls jls
sB tctsB dzj dzdz' MlsOdzj o d n B34 IdAddz@®@  Isid fifEdg Is dzfs
L Odzj y dztsfls ' H Ibdfikz foteshCkz O dyJ L
fstcshCkZ o LOLSE B Y HjlOdzd: IO {§ tsdzs fi
fJtoj &3 h ko Odzdgw ° Is H) , hts L zditse dzj dzts
H' Od3d Ste@® dzdzsdzs2 30 G dz' It d3 L OL tstetsd3

42) Odzj y dz' mMls! L dzOyd dz@ Jdlstsdiscts Y Stlz
tesL Wy B jlsOdzj?2 SO kjrdtsdkte yddas EZdise

[ dzv Istsets, htsp L cdzvdazlsd off dzdo totsL o
sBttsB dzj dadzv dzO ftso jH' deS 2z [ apjun jadztstc t5BSENZ
st ittt "' H' ‘' dO® HjbOd §'H
y! sz j SMY jtod d3j dzls® L dzO0ydJ dzdzv Bzdzs ff jt
fsfjte ydetsets f jtoj o Lfipls Gudptds Odfasty faifSo@sddsdf o ds
[odw " H YOML GEliple'dzj eizfa’f sfj tcj Hdz' SEts5 0 {f
RO mMddzz wBfteigk dzj L 2O0ydzd?2 of dzde hodHC S
otcORrlzo Olsd kfMmjtej H dzj daj L dzOy J dzdzv H dzw o fr
' MscOBdf d OBRdds s sStckz o ' s iZGE ez s dzF
SO L &3 ok ftstetsh Ckz § tcjlHffds@dztsin diz' dztsdzO N td]
LOoaYHd LOdzjydls! o' H ojdadyddsd &Ocdz Isdzts
BOG dz' Is dzts ’ CdgHzC Yyt ftedL oBHJIs! HES L B C
f swfdzs * s dOcldf ds dz@ " dgh 2SS y' W Hjlsj tedy dazlz’
off dzdo O dzO ®ff " to tokzrlz HjlsOd L' Misttctsdac
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