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BJIUSAHUE KAYECTBEHHBIX XAPAKTEPUCTHUK
TBEPJOCIIVIABHBIX MTHCTPYMEHTOB U3 HAHOPA3ZMEPHBIX
3EPEH MOHOKAPBHUJA BOJIb®PAMA HA UX
PABOTOCITIOCOBHOCTD

Ilpeocmasneni  pesyrvmamu — 00CHiOJNCEHb — AKICHUX — XAPAKMEPUCHUK — MBEPOOCHAAGHUX
IHCMpYMeHmi6 3 HAHOPOIMIPHUX 3ePeH MOHOKAPOIO 8ONbpamy Niciis aIMA3HO-ICKPOBO20 WTi(YEAHHSL.
Toxasano nepesacy meepooco cnnagy «BonKap» nopiensno 3 mpaouyitinum cniasom BK6 no maxum
XapakxmepucmuKam AKOCmi iHCmpymMenmie K wopcmkicms i 20Cmpoma pidicyuoi KpOMKU.

Ilpeocmasnenst pe3ynomamol UCCACO08AHUL KAYECMEEHHBIX XAPAKMEPUCMUK MEEPOOCIIAGHbIX
UHCIPYMEHMO8 U3 HAHOPA3MEPHBIX 3ePeH MOHOKAPOUOA 60nb(PamMa nocie aIMa3Ho-UCKPOBO2O UWilU-
@osanua. Ilokazano npeumywecmso meepooco cniaéa «BoaKap» no cpaswenuio ¢ mpaouyuoHHuIM
cnaagom BK6 no makum xapakmepucmukam Kavecmea uHCmpyMeHmos KaK uepoxo8amocms u 0Cmpo-
ma pesicyujeis KPOMKU.

R.M. STREL'CHUK, M.D. UZUNJAN

EFFECT OF QUALITY CHARACTERISTICS OF INSTRUMENTS HARD GRAINS
MONOCARBIDE NANOSIZED TUNGSTEN ON THEIR PERFORMANCE

The results of investigations of qualitative characteristics of carbide tools of nanoscale grains of
tungsten monocarbide after diamond grinding spark. The advantage of the hard alloy "WolKar" com-
pared with traditional fusion VK6 on characteristics such as roughness of quality tools and cutting edge
sharpness.

Pa3zpaboTka M co3pgaHMe HOBBIX WHCTPYMEHTAJBHBIX MAaTepHajoB, a TaKKe
MOUCK (P (PEKTUBHBIX METOJIOB UX HMCIOJIb30BAHMUS SIBISIETCS] OAHUM U3 (HaKTOPOB,
criocoOcTByIOIUX 3((GEeKTUBHONW 00pabOTKE COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTEepHUAaIIOB.

VIMEHHO 1I03TOMY BO BCEM MUPE PE3KO YBEJINYMBAECTCS IIPOU3BOICTBO TOHKO-
JIICTIEPCHBIX TBEPIBIX CIIABOB. B COOTBETCTBUM C COBPEMEHHOH Kilaccu(puKaIuen
B 3aBHCHMOCTH OT BEJIMYHHBI 3epHA KapOUIHON (ha3bl, TOHKOAUCIIEPCHBIE TBEPIBIC
CIIaBbI MMOJIPA3JIEIIIOTCS. Ha CYOMUKPOHHBIE ¢ pasmMepoM 3epHa 0,5-1,2 MKM, yibT-
pamucnepcusie — 0,2-0,5 MxM 1 HaHOpa3MepHble — MeHee 0,2 MKM; IIpU 3TOM 33ja-
4a IOBBILIECHUS Ka4e€CTBA TBEPIBIX CILUIABOB PEIIACTCSA B OCHOBHOM IIyTE€M HAaHOCT-
PYKTYPUPOBaHUS.

B Hacrosimiee Bpems npu pa3paboTKe HOBBIX HHCTPYMEHTAJIBHBIX MaTepHaIoB
OCHOBHOE BHUMAaHHE yJEISIETCS] CO3/JaHNI0 HAHOKOMIIO3UTOB Ha OCHOBE KapOHIOB
¢ Metayuiamu — cBsi3kamu, Hanpumep WC/CO, KoTOpbIe 3HAYUTENBHO MPEBOCXOISAT
[0 TPOYHOCTH, H3IHOCOCTOMKOCTH, YAAPHOM BI3KOCTH W APYTUM (H3UKO—
MEXAHUYECKUM CBOMCTBAaM aHAJIOIMUYHbIE MATE€pHallbl C TPAAULMOHHOM CTPYKTY-
poi. OTH MaTepHaibl IMOJYy4YaroT MEXaHWYECKHM IIepEeMEeIINBaHHEM COOTBETCT-
BYIOLIUX ITOPOLIKOB C MOCIEAYIOLNUM XOJOIHBIM IIPECCOBAHUEM U 3aTEM CIIEKaHU-
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eM. CJ0XXHOCTh 3TOM TEXHOJOTMH M €€ HEAOCTATOK COCTOMT B HEOOXOAMMOCTH
MEXaHUYECKOTO IePEeMEIINBAHUS YIbTPAJAUCIIEPCHBIX MTOPOIIKOB KapOuaa BoJb -
paMa u KoOalbTa, YTO HE IMO3BOJISET IMOJYdYaTh JAOCTATOYHO HAJCKHYIO CTEICHb
OJTHOPOJTHOCTH, @ B CIICUYEHHBIX TBEPIbIX CIIaBaX HE 00eCIedYMBaeTCs HaHOpa3-
MepHasi CTpyKTypa 3epeH [1]. Kpome Toro, mockoibpky nmpu MexaHWYecKod oOpa-
00TKe C BBICOKMMHU CKOPOCTSIMHM TeMIlepaTypa B 30HE pe3aHHs MOXKET JOCTUTaTh
800 — 1000 °C u Takoii ee ypoBeHb OyAeT CITOCOOCTBOBATH Pa3MATUCHHUIO KOOATh-
TOBOM CBSI3KH, YMEHBIIECHHUIO TBEPAOCTH MHCTPYMEHTAILHOTO MaTepHana U CHIDKE-
HHIO U3HOCOCTOMKOCTH HHCTPYMEHTA

Jnst OeHKH MPEUMYILECTB HOBOTO TBEPJOTO CIUIaBa W3 HAHOPA3MEPHBIX 3€-
per MoHOKapOuaa Bonbdpama (BonKap) mo cpaBHEHUIO ¢ TpaAWIHOHHBIMU CIIIa-
BaMU MPE/ICTABIIAIOT HHTEPEC Pe3yIbTAaThl aHAIN3a TAKUX XapaKTePUCTUK KauecTBa
HHCTPYMEHTOB KaK IIEPOXOBATOCTh M OCTPOTa (paJuyC OKPYTJICHHUS) pexylien
KpOMKH. [l CpaBHEHUS UCCIIEA0BAINCH PEXYIIHE TIACTUHBI U3 TBEPIOro CIUIaBa
«BonKap» n tpanuironsoro teepaoro cruiasa BK6.

OKCIEPUMEHT MO ONpPENeICHUI0 IIEPOXOBATOCTH PEXYIIUN KPOMKH 3aKJIIO-
qaics B caeayronieM. Ha TokapHo-BuHTOpe3HoMm ctanke 16K20 ycranaBnuBanach B
LEHTpaX JAeTalb HUIHHAPUIEcKOi Gpopmel ¢ pazmepamu d = 55 mm, | = 300 mm.
Martepuan ngeramu — natyHb JI60 ¢ tBepmocteio HB 30...49. Pexymuii wHCTpY-
MEHT yCTaHaBJIMBAJICS TAKUM 00pa3oM, 4TOOBI pexymias KpoMKa Oblia Iapanieib-
Ha OCH BpAILCHUS AETATH. P31l MMenn crieryonye reoOMeTpHIecKre apaMeTphl:
y=0%a=06%A1=0°%¢ =45 @, =45°. DKCIepUMEHTHI POBOAMIHCEH MIPH BPE3HOM
TOYCHHUH Ha TOKapHO-BUHTOPE3HOM cTaHke 16K20 mpu crexyrommx pexumax: V =
70 m/muH,  S,,, = 0,05 MM/00. Pexyriias KpoMKa PH MHHUMAJIBHOW MOTIEPEUHON
Mojjaue BBOJMIACH B KOHTAKT C JIETAlbi0 U MO3TOMY OHa OCTaBjsUIa CBOM OTmeda-
TOK Ha ee moBepxHOCTH. [llepoxoBaToCTh OTIEUaTKa Ha MOBEPXHOCTH AETANIN OIle-
HHUBAJIaCh CPEITHIM apH(YMETHISCKUM OTKJIOHEHHEM mpodmist Ra.

x100

252



Pucynok 1 — MukpodoTorpadpuu o6paboTaHHON MOBEPXHOCTH JaTYHH: a — Iocie 0opa-
60TKH TBepAbIM crutaBoM «BonKapy, 6 — nocie o6paboTku TBepapM crutaBoM BK6.

Pexxumbl Touenust: V = 70 m/muH, S,,, = 0,05 MM/00, reomerpudeckue mnapa-
MeTpbl HHCTpyMeHTa: ¥ = 0°% a = 6° 1 = 0°; ¢ = 45°; p, =45°.

B pesynprare mccnemoBaHui OBIIO YCTAHOBJICHO, YTO IOcie 0OpabOTKHM Ha-
HOCTPYKTYPHBIM TBepIbsiM ciuiaBoM «BonKap» miepoxoBaTocTh cocraBmia Ra
1,1...1,3 mMkm; a mociie 00paboTku TBepasiM ciuiaBom BK6 — Ra 4,7...4,9 mxwm.
WnnrocTpanus Buga 00pabOTaHHOM MOBEPXHOCTH JIATYHU TOKa3aHA HA MHUKPO-
dbotorpadusx puc. 1.

SEI 20kV x100 100pm
Karazin National Oniversity BONKAP rpaus 37rpag WD:37 I:610 HNo:l932 25.10.10 X 100 a

SETI 20kV x100 100pm

Karazin National University BK6 rpams 37rpag WD:34 Ti610 He:1s30 29.20.20 % |()() 6

Pucynox 2 — Mukpodororpaduu mepoxoBaTocT KPOMKH:
a — TBepabli crtaB «BonKapy, 6 — TBepapiii crtas BK6.

253



Muxkpodororpaduu (puc. 2), MoJy4eHHbIE C ITIOMOIIBI0 CKAaHUPYIOIETO MUK-
pockomna «Jeol-JSM-840» Takxke MO3BOJISIOT OLECHHTh COCTOSHHUE M XapakTep pe-
JKylied KpOMKU HHCTPYMEHTOB U3 pacCMaTpUBaeMbIX MaTepHUasoB.

Ha wmukpodororpadusx BHAHO, YTO ULIEPOXOBATOCTh KPOMKH HaHO-
CTPYKTYpHOTO TBepaoro ciiasa «BonKap» (puc. 2 a) cyniecTBeHHO OTIIMYaeTCsl OT
IIEPOXOBAaTOCTH KPOMKH TBeporo cruasa BK6 (puc. 2 6). D10 MOXXHO 00BSICHUTD
MEXaHN3MOM 00pa30BaHUs PEXKyIIel KPOMKH; OHA (POPMHUPYETCS 3a CUET CKOJIOB
npu 00paboTke pabounx MOBEpXHOCTEH MHCTpyMeHTa. [loaToMy He MOXeT OBITh
HENOCPEACTBEHHON IT€OMETPUYECKON CBSI3U MEXY MUKPOHEPOBHOCTIMH PEXKYIIEH
KPOMKH H ee oOpa3yromux moBepxHoctel [2]. OcHOBHBIMH (paKTOpaMu, OIpene-
JSTFOIIIMME  BEITMUYHMHY CKOJIOB M MHUKPOTEOMETPHIO KPOMKH, MOKHO CUHTATh CHIIBI
pe3aHusl, HalpaBjIeHHE WX MPHIOKEHHs, (PU3MKO-MEXaHHUECKHEe CBOMCTBA WHCT-
PYMEHTAJIBHOTO MaTepualla, a Takke TeOMETPUUECKUE IapaMeTphbl PeXYIIero Kiu-
Ha MHCTPYMEHTA, ONpEeIAIONINE ero MPOYHOCTb.

HccnenoBanus oKasajiy, 4TO B OTIMYUH OT TPAJUIMOHHOTO TBEPJOTO CIlia-
Ba (Hampumep BKO6), HaHOCTpyKTYpHBIH TBepablit caB «BonKap» menee uyBcT-
BUTEJICH K HM3MEHSIOUIMMCS YCJIOBUSM OOpabOTKH, a 3HAYMT M IIEPOXOBATOCTh
KPOMKH Yy HAaHOCTPYKTypHoro ciiaBa «BonKap» momkna O0b1Th MeHbIIe. Cymect-
BEHHYIO POJIb B 00Pa30BaHMH CKOJIOB PEXYIIEH KPOMKH MI'PacT MOPHCTOCTH TBEP-
JBIX CIIJIABOB M BKJIOUEHUS TpaduTa, 0CIabiIsIonue ee IpOIHOCTb.

Ha yauBepcanpHoit namepurensHort cranimmn HOMMELWERKE T8000 651-
JIM TIOJTy9eHBI TPO(UIUIOrpaMbl IIEPOXOBATOCTH PEXKYIIEH KPOMKH Kak JJIsI CIIaBa
«BonKapy», Tak u s tBepmoro cmiaBa BK6 (puc. 3). PesynpraTsl mpodmio-
rpaMM COIIOCTaBUMBI C PE3yJIbTaTaMU 3KCIEPUMEHTOB MOJYyYCHHBIX 110 OTIEYATKY
Ha MTOBEPXHOCTH JIATYHH.

s ompezneneHHs OCTPOTHI KPOMKH OBIT MPOBEAEH SKCIHEPHMEHT IO clie-
Iyromie meronuke. Pexymmas kKpoMmka BIAaBIMBanach B TOPEI JOBEACHHOH IIO-
BEPXHOCTH MEJHBIX IUIACTHH. /[Be OBEICHHBIE 10 3€PKAJIFHON MMOBEPXHOCTH MeEI-
HBIE ITACTHHBI ¢ pasMepamu 30%20X2 MM IpeABapUTENbHO CXUMAINCh CTPYOIH-
HOH, T. €. JBe JJOBE/ICHHBIE OOKOBBIE TIOBEPXHOCTH IUIOTHO MPWJIETANIN OHA K JIpY-
roii. Takum 06pa3oM, HCKIIIOYAIOCH MOSIBJICHHE HABAJIOB HA OOKOBBIX JI0BEJCHHBIX
MOBEPXHOCTSIX MEJHBIX IIACTHH, U C IIOMOIIBI0 METAJIIOrpapUIEcKOr0 MUKPOCKO-
1a MPOM3BOJIMIICS aHAJIN3 MUKpodoTorpaduu oTneyaTka KpOMKH Ha OOKOBBIX J10-
BEJICHHBIX MOBEPXHOCTSIX MEAHBIX IuiacTuH (puc. 4). s cpaBHEHHs HCCleqOBa-
JMCh PEeXyIIME MIACTHHBI U3 HAHOCTPYKTYPHOTrO TBepioro cmiaBa «BonKap» u
TpaguIMOHHOTO TBepaoro ciaBa BK6. Octpora pexxyrieit KpoMKH OIeHUBAIACh
BEJIIMYMHOMN €€ pajuyca OKpyrJieHus p. B JAeiCTBUTEIBLHOCTH CUMTAETCS, YTO pe-
JKyIIasi KpOMKa OIMCHIBACTCSA CIOXHOW KPUBOHM, KOTOPYIO NMPHUOIIKEHHO MOKHO
MIPUHATH B BUJE OYTH OKpY>XHOCTH [3].
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[RTH FTSS vb.21 0tto-von-Guericke-Universitaet IFQ/LHT |
[Resultate Ungefiltert/LS |

fnalysiertes Profil
6.808un

W‘" Y

-4, 888un

B, BBBun 999, Bun

Winkel -8.1441 deg Analyse

PRa 1.2346 un wiederh.

PRp 5.8286 un
PRv  3.8294 un
PRt 8.8500 un

Forn

Optionen

il

Uiederh. letzt.
H.M.Schritt

Darstellungs- | [Ergebnisse Rohdaten
Henue speichern Auswahl

Zurueck zum
vorh. Henue

a
RTH FTSS v6.21 Otto-von-Guericke-Universitaet I1FQ/LHT
Resultate Ungefiltert/LS
_ Analysiertes Profil ]
28, 88un
okt A A o A ‘
T Sl VTN
| 1 Y ' Y LT Y A,
N ¥ A0 T
iy Pl
Il,‘ ' “i‘ [
-38. B6un | il
194, Bun 18. 88nm |
Uinkel -8.2823 deg fnalyse
PRa 4.8584 un wiederh.
PRp 11.2392 un
PRv 24.9866 un Optionen
PRt 36.2258 un
Forn
Optionen

Zurueck zun
vorh. Henue

Rohdaten

Uiederh. letzt. IDarStel lungs- | |Ergehnisse
Auswahl

H.N.Schritt Menue speichern

Pucynok 3 — ITpo¢dunorpaMmsl mLepoXOBaTOCTH PEKYILLEH KPOMKH
a — TBepabli cras «BonKapy, 6 — TBepapiii crutaB BK6.
kpyr 12A2-45° AC6 100/80 M1-01; Pn = 1,2 MIla, V = 25 m/c.

AHanmuz mukpodororpaduil mokasai, 4ToO I HAHOCTPYKTYPHOTO CIUIaBa
«BonKap» paauyc OKpyTIIeHUs] COCTaBHJI 3HAYCHHE p = 12 MKM, a JUI1 TBEPIOrO
cmaBa BK6 — p = 28 Mxwm. Pagmyc okpyrineHus pexyIned KpOMKH UTpaeT CymecT-
BEHHYIO POJIb B Mpoliecce pe3aHus U (GpopMHpOBaHMs MOBEPXHOCTHOrO ciosi. Ot
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pazuyca OKpYIJICHHS! 3aBHCUT 0Opa3oBaHHE HEPOBHOCTEH 00pabOoTaHHOI MmoBepX-
HOCTH, HaKJIeNl MOBEPXHOCTHOTO C€JIOS, BEIWYMHA BO3HUKAIOIIUX CHJI, MUHUMAb-
Hasl TOJIIMHA CTPYXKKH, KOTOPYIO MOXKHO Cpe3aTh B YCIOBUSIX HOPMaJIbHOTO MpO-
iecca pe3aHusi, YT0 OCOOCHHO CYIIECTBEHHO IPH BBIMOJHEHUH OTICIOYHBIX OIe-
pauui.

OueHnBasi CBOHCTBAa MAaTEpHAIIOB, UX YCTOMYMBOCTh B PA3IMYHBIX YCIOBHAX
9KCIUTyaTalliM B TOCJTEIHES BPEMs paccCMaTpPHBACTCS TaKas XapaKTEPHUCTHKA Kak
BeNMYMHA yAenbHoro moayns FOHra Eyx, ompenensieMoro Kak OTHOIIEHHE €ro K
wiotHocTH Matepuia [4]. [IpuMeHuTenbHO K yciaoBUsSM paboThl IJIACTHH U3 TBEP-
jgoro cruaBa Mapku «BonKap» nemecoobpasHo mo HamemMy MHEHHIO OTMETHTH
cienyromiee. Kak u3BeCTHO, TP OIIEHKE CBOMCTB OJHON M3 BaXKHEWIIUX XapaKTe-
puctuk sBugercs Moayns IOura. OH sABHsSeTCA CTPYKTYPHO-HEUYBCTBHUTEIbHBIM
CBOHCTBOM, OIpeAeNsSeTCS MPUPOIOH MEXATOMHOTO B3aHMMOJCHCTBHS, M MOITOMY
YIpyTue XapakTepPUCTHKM MaTepHaia HE 3aBHCSAT OT TOW ()OPMBI, B KOTOpOH OH
npescTaBicH. [Ipi BBICOKOCKOPOCTHOM 00paboTKe (BBICOKHE TEMIIEPaTyphl) pe-
JKYIIMHA KJIMH y KPOMKH MHCTPYMEHTa, ero ¢opma ¢ MajibiM 00BeMOM (Maccoil)
Marepuaga He JOJDKHA TepATh yCTOHYMBOCTH, KOTOpAsi, HECOMHEHHO 3aBHCHUT OT
JKECTKOCTH Marepuaia (crocodHoctn nedopmupoBarbest pu u3ruoe). Ilockonbky
Macca HaHOCTPYKTYPHOMW IIACTUHBL Yy PEXYILEH KPOMKHU SBJISIETCS KPUTUYHOHN
BEJINYMHOM, MO3TOMY, B CBETE OTMEUYEHHOTO BBINIE, BAXXHONH XapaKTCPUCTHUKON
MOXET CIY)XUTh HE BEIMYMHA MOJYJs YNPYroCTH caMa 1o cede, a BETMYMHA
YAETBHOTO MOAYJA, T. €. MOIYJS OTHECEHHOIo K IUIOTHOCTH MaTepmwia. Y pac-
CMaTpUBaEMOr0 MHCTPYMEHTAJIIFHOTO HAaHOCTPYKTYPHOTO MaTepHaja MpH IJIOTHO-
ctu p= 14,5 102 kr/m® m npunsatoM E = 720 MIla 3tot moka3zarenb cocTaBisieT Eyn
= 49,66 (M/C)z, a y TpaauIlMOHHOTO TBepjaoro cmnaBa BK6 mpu mimoTHOCTH p=
14,7-10° kr/m® u mpunstom E= 590 MIla stoT nokasarens cocrapmser Eyx = 40,14
(M/c)?, T. e. 3TOT mOKa3aTenb Ha 25% BBINIE Y HAHOCTPYKTYPHOTO MATEpHAIIA, 4eM Y
TPaIUIIMOHHOTO TBEPAOTO CruiaBa. Kpome TOro, Ha yCTOMYMBOCTE PEXYIIEeH KpoM-
K1 BIHsieT coOcTBeHHO pa3mep 3epHa WC B MaTtepuane. O4eBHAHO, YeM MeENbUe
3€pHO, TEM MEHbIIE BBIKpPALIMBAaHHUE, W CIIEJIOBATEIHHO, BBIINIE YCTOWYHMBOCTH U
U3HOCOCTOMKOCTh PEXyLIeH KPOMKHM HMHCTPYMEHTA. Y HAHOCTPYKTYpPHOTO MaTe-
puana «BonKap» 1mo 3ToMy mokaszarento Takke CyIIECTBEHHOE NMPEUMYILECTBO MO
CPaBHEHUIO C TPAJULIMOHHBIMU TBEPBIMH CITIABAMH.
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x100 a

x100 o
Pucynox 4 — MukpodoTtorpaduu ornedarka OCTpOTH KDOMKH
a — TBepAbIi craB «BonKapy, 6 — TBepaslii crutaB BK6.

HpGI/IMyH.ICCTBO TBEpAOro CIijiaBa «BonKap» o0 CpaBHCHUIO C TpaAUIHUOH-
HBIMHU CIIaBaAMHU MPOSABJIACTCA TAKXKC B yCTOI‘/'I‘H/IBOCTI/I IMEPOXOBATOCTU U OCTPOTHI
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(pammyca OKpyrieHust) pexyluieil KpoMku mpu TodeHud. [locie oOpaboTku 3aka-
nenno#t cramu XBI' (55...58 HRC,) ycraHOBiE€HO, YTO B OTJIMYHME OT OOBIYHBIX
TBEPJBIX CIUIABOB ITPH BBICOKOW CKOPOCTH PE3aHUs, U3MEHEHHE IIEPOXOBATOCTH H
OCTpOTHI pexyuiel kpomku y cruiaBa «BonKap» He3HauuTenbHbl. ¥ paccmarpu-
Baemoro cmiasa «BonKap» yBennuuBaroTcs 1epoxXxoBaTOCTh KPOMKH Ha 7%, a
pamryc OKpyrieHus pexyiueil kpomku Ha 16%. ITpn Tex ycmoBusx oOpaboTKH y
TBepaoro cmasa BK6 mepoxoBarocTs KpOMKH Bo3pacTaeT Ha 26%, a paanyc Ook-
pyIIIeHUs pexxyled KpoMku — 52%.

HanocrtpyxrypHblit TBepabiii ciias «BonKapy, sBissacs ogHoda3HbIM, MeHee
MOABEPKEH BO3ACHCTBUIO TEMIIEPATYPHOTO (haKTOpa, KOTOPHIH MPUBOJNT K Pa3BHU-
THUIO MUKPOTPELIMH HM3-32 Pa3IMYHOTO 3HAYeHUS KOA(PQUIMEHTOB TEIUIOBOTO pac-
HIMpEeHHs pa3HbIX (a3; Kpome TOro, MOCKoJbKy B ciuiaBe «BonKap» orcyrctByer
CBSI3yIOINH, 1eOopMUpPYyEMbIil KOMIIOHEHT, TO Ocla0yieHHe KapOUIHOHN CTPYKTYpHI
HE MPOUCXOJUT, a BBIKpAIINBaHHE HaHOpPa3MepHBIX 3epeH WC MpoucxoauT MeHee
MHTEHCUBHO, YTO U CIIOCOOCTBYET MOBBILIEHNIO pab0TOCIOCOOHOCTH HHCTPYMEHTA.

Takum 006pa3oM, MOXHO OTMETHTh, IPEUMYIIIECTBO TBEpAOTo ciuiaBa «Boi-
Kap» no cpaBHeHHI0 ¢ TpagunHOHHEIM citaBoM BK6 no takum xapakrepucTukam
KayecTBa MHCTPYMEHTOB KakK IIEPOXOBATOCTh M OCTPOTa (paauyc OKPYTJIEHUs) pe-
JKYILEH KPOMKH.
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