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ONNPEAEJIEHUE KOJIMYECTBA OPUEHTUPOBAHHO PACITOJIOKEHHbBIX
AJIMA3HBIX 3EPEH HA ITIOBEPXHOCTH IIJIM®OBAJIBHOT'O KPYT'A

Yymak 0.0., Baiikos A.B. (JouHTY, [loneyx, Yxpauna)

®opmupoBanue NUM(HOBAHHON MOBEPXHOCTH ABISAECTCS PE3YJIbTATOM B3aMMOJICHCTBUS
PEXYIIUX 3JIEMEHTOB aJIMA3HOTO MHCTPYMEHTa C 00pabaThlBa€MbIM MaTEpUAIOM, HOITOMY
XapakTep reoMerpun padoueii mosepxHoctu numdosansHoro kpyra (PITIK) okaseiBaer mep-
BOOIIpEEISIONIee 3HAUCHHE Ha MOKa3aTelu KadecTBa 00paboTaHHOM moBepxHOCTH. OCHOB-
HBIMU TapaMeTpaMH, KOTOPhIMU XapakTepu3yioT reomerputo PIIK, sBisioTcs KOJIM4eCTBO
aJIMa3HBIX 3€peH Ha EJUHHUIE IJIOMIAJN MOBEPXHOCTH MHCTPYMEHTA, 3aKOH paclpe/ieieHus
BEPILIMH 3€PEeH I0 BBICOTE U PAANyC OKPYIJICHUs BepiinH 3epen|[1,2,3].

Pabouyto moBepXHOCTh HUTM(OBAIHLHOIO MHCTPYMEHTAa MOXKHO paccMaTpUBaTh Kak
IPaHUYHYIO 30HY abpa3uBHOro mpocTpaHcTBa. Jlisi omucaHus abpa3sUBHOTO IMPOCTPAHCTBA
MaTeMaTUYEeCKUMHU METOJaMU HEeO0OXOAMMO C(hOpMYIHPOBATH JOMYLICHHS, KOTOpPbIE YIPO-
IIaI0T MOJIENIb A0Pa3UBHOIO MPOCTPAHCTBA, COXPAHSS €ro SKCIUTyaTallMOHHbIE CBOMCTBA!

- a0pa3uBHBIC 3€pHA CUUTAEM OJMHAKOBOTO pasMmepa u (opMsbl - Oumapabosion] BpalleHus,
00BEMOM, PaBHBIM CpPEIHEMY 00BEMY PEaIbHOTO 3€PHA, C COOTHOIIeHHEeM radbapuros 1/a=1,5;
- abpa3uBHBIC 3€pHA OPHUEHTUPOBAHBI OOJBIIMM PAa3MEPOM BJIOJIb OCH, MEPIEHIUKYISIPHON
paboueil MOBEpXHOCTH HHCTPYMEHTA;
- HEHTPHI aOpa3UBHBIX 3€pEH paclpeiesieHbl B a0pa3uBHOM MIPOCTPAHCTBE PAaBHOMEPHO, T. K.
B peaJbHOM HMHCTPYMEHTE LEHTPhl a0pa3MBHBIX YACTHI] paclpeieieHbl B 00beMe CTaTUCTH-
YEeCKH PaBHOMEPHO;
- IUIOTHOCTh pacrpezieieHns MoJIeiel alMa3HbIX 3epeH B €UHHUIE 00BbeMa paBHA CpeaHen
TUIOTHOCTH pacIipeielieHus 3epeH B pealbHOM aOpa3uBHOM IMPOCTPAHCTBE.
B peanbHOM aOpa3uBHOM MPOCTPAHCTBE IJIOTHOCTh PACIPEeICHHs 3epPeH OIl-
penensercs ux koHuentpauueit. [Ipu 100% xoHueHTpanuu anmMasHele 3epHa 3aHUMAIOT 25%
o0beMa abpa3uBHOTO MpocTpaHcTBa, Clie0BaTEeNbHO, MJIOTHOCTh AJIMa3HbIX YacTUI[ B €/1U-
HUIle 00beMa OyJer:
gy = 22K (1)
V,100
rze, K- KoHIeHTpauus anmMa3HbIX 3epeH, %,
V, - CPeIHECTATHCTHYECKHMIT 0GBEM OHOTO 3ePHa, MM".

3HayeHUEe CPEAHECTAaTUCTUYECKOTO 00beMa alMa3HOro 3epHa I Pa3IUYHBIX 3EpHU-
CTOCTEl M MapoK aimMasa npuBeaeHsl B [1,3], nim jxe MoryT ObITh paccYHTaHbl 1o Gopmylie:
v, =22, @)

pn
rJIe p - IWIOTHOCTH anMasa, r/Mm’; p=3,53-10°r/mMm?;
N - 9KUCIIO 3epeH B OJHOM KapaTe ajJMa3Horo mopouika, [4]. JIis onpeaeneHuss KOJIHMYeCcTBA
3epeH Ha paboyell TOBEPXHOCTH MHCTPYMEHTAa PAaCCMOTPUM CEUEHHE MOBEPXHOCTHU aIMa3HOTO
Kpyra ¢ OpUCHTUPOBAaHHBIM PACIIOJI0KeHHEM 3epeH (puc. 1).

Brinenum Ha paccTossHUM X OT MOBEPXHOCTH aOpa3sMBHOTO MPOCTPAHCTBA 3JIEMEHTap-
HBIW MapajuieNenune Bbicotoi dX u eauHuuabiM ocHoBaHueM AS=Y-Z (puc. 1). KomuuecTBo
3epeH, KOTopble OyayT BBICTYNATh Ha MOBEPXHOCTh aOpPa3UBHOIO MPOCTPAHCTBA U yICPKH-
BaThCs B CBA3KE MHCTPYMEHTA, ONPEACTUTCS BEIPAKEHUEM |
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I max

lmax /2 lmax /2 [e()dl
N= [Nydx= quAdelzni:Xi, 3)
(he=1/2) (he-1/2) J.(D(I)dl
min
C y4eToM TOTO,
Q uyto: AS =1-1=1 u
o B I max
% | ,\ R Jo(l)dl=1
S % \/ ‘ Imin
: ' . IJIOTHOCTH 3€PEH Ha TOBEPXHO-
! CTH aJMa3HOr0 HMHCTPYMEHTA

OIPCACIUTCA BBIPAXKCHUCM.

Puc. 1. Ceuenne noBepxHOCTH aJIMa3HOTO Kpyra

ImaX /2 ImaX
N= [q, dx [e(l)dl, (4)
(he-1/2)  2X

Beipaxxenne (4) cymecTBEHHO YIPOLIAETCS MPU PACCMOTPEHHH MOJENU padouei mo-
BEPXHOCTH NUIM(OBATBHOTO MHCTPYMEHTa. B cuily nomylieHus, 4yTo Bce alMa3Hble 3epHa
UMEIOT OJIMHAKOBBIN pa3Mep, IIIOTHOCTh 3€PEeH Ha MOBEPXHOCTU a0pa3MBHOTO MPOCTPAHCTBA
Oyner:

1/2
N= J[q,dx=q,(1/2-h +1/2)=q,(-h,)- (5)
he—1/2

C yuerom 3aBucumocteii (1) u (2) momyunm:

N=OBK ) 0BKpng oy Kengy
Vo100 /7 0,2-100 K780 K

Takum 0Opa3zoM, Ha OCHOBaHMHU BbIpakeHUs (6) MOXKHO pPaccUUTaTh KOJIMYECTBO ajl-
Ma3HBIX 3€pEH, BBICTYMAIOMINX HAJ[ IOBEPXHOCTHIO CBA3KU aIMa3HOTO HIIU(OBATIBHOTO KpY-
ra. KonmdecTBo 3epeH ompenensercss rabapuTHBIM pa3MepoOM 3€pHa M BEIMYMHON OTHOCH-
TEJNBbHOM TIyOUHBI 33/1eKH. B cBOIO ouepesp, BeTMUMHA OTHOCUTEIIBHOW TIIYOHHBI 3aJENIKH
3aBHCUT OT BEJIMYMHBI HArPY3KH Ha €IUHUYHOE 3€pHO NpHU IMpaBKe HUIM(OBAIBLHOIO Kpyra
WM Ipu 00paboTKe, a TAaKXkKe OT YCIOBUN 3aKpEIJICHUs 3epHA B CBSI3KE KPYTa.

(6)
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