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OEPAEOTKA METANIOB

BONBWWHCTEBO KOPMNYCHBIX KOHCTPYKUWKW MeTannope-
XYLUMX CTAHKOB NpencTtaenainT coboi cucTtemy niaacTuH,

NOOKPENNEeHHbIX napannensHeiMu pebpami XecTKOCTH,
AMEIOLLME PasnYHbie TEXHONOrMYecKWe OTBEPCTHUA MU T.0M.,
WECTKO CBA3aHHbIX mexay cobow, obecnevyrealoT HE0DXO0-
AVMYIOD NOoNepedHyid XeCTKOCTh BCEW HecylweWn CUCTeMbl

4 ABNAKDTCH Many4aTenamMmi CTPYKTYPHOro wyma. B cny4yae
A3NYYEHKUA 3BYKA NPKY M3rMbHbIX konebaHMaAx NNacTuH 3BY-

KOBaA MOWHOCTE W CBR3aHA C KO3PDUUWMEHTOM M3NYYEHWNH
¥ v 3 PeKTNBHOI amnauTyaoit BUGpockopocT £ cooT-
HOoLweHuem [ 1]

W= ypct? , F; (1)

rae pc — akycTu4yeckoe ConpoTuBneHwe cpegsl (yaenobHoe
COMPOTUBNEHWE W3NYYEHWA NPW NOPLHEBLIX KONebaHwax);
F — nnowanks uanyyawLwen nnacTrHbI.

PeweHwne 3apadm ona OECKOHEYHOW NNAacTWHBI MOXHO
NONYyYWTE, ONpegenve NOTEHLUWAaN 3BYKOBOro Nons AnA Bepx-
HEero nonynpocTpaHcTea (2 > U) B @OpMe

b = e "P(z2)e"™ (2)

rae kK, — BONHOBOE YWCNO M3rMbHOWM BONHBLI HA NMNACTUHE;
¥(z) — nckoman pyHkuMa, obycnoBnMeaowas 3aeMCcMMOCTL
noTeHuKana oT KOOpPAMHAaTBI £.

Popma (2) yOOBNETBOPAET rPaHW4YHOMY YCNOBWIO NP
z =0, onpegenfaemMomMy HaNM4YMemM Ha M3Ny4arLLEn NNacTUHE,
DACMONOXEHHOW B NNOCKOCTW XY, NNOCKOW M3rMbHOM BONHHI,
PACNPOCTPAaHAKLLENCH B HANDABNEHWW OCU X,

E‘, s E'ﬂE-i-!hH:-c-m{]. {3}

[ToocTaBnas BolpaKeHwe (£) B BONHOBOE YpaeHeHwe, No-
ny4ymm nMHernHoe anddepeHunansHoe ypasHeHne gna ¥(z):

2
d ;Egz) (k2 =K )y(2)=0: (4)
OTKYOA
y(z)= Ap VE-Kiz | ggrlki-Kiz, (3)

N3 dunandecknx coobpakeHnin 0OCTaBNaemM TONLKO BOMHY,
VXOOALWYO OT Manydawlle nnactuHel (B = 0), Toroa w3 rpa-
HUYHOMO YCNOBWA NpK Z = U Nony4Yrm

v(z)=- —2—e (6)

13 NONY4EHHOro pelleHna HeTPYAHO HaNTKU KO3 @MLLM-
eHT Na3JIY4EHWNH

4 N e N R s

~ OCOBEHHOCTY KOHCTPYM

DUEHKA 3BYKOW3NYYEHHA KOPRYCHBIX KOHCTPYKIH
METAJINOPEXYILETD 0bOPYA0BARMA

A.M. MEOBEEB, noueHT, KaH4. TEXH. HaYK,

r.B. IMTOBKA, npogeccop, AOKTOP TexH. Hayk,

Al'Y, r. bnaroBelleHCK
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roe nHaekc ™ 0bo3Ha4yaeT KOMNNEKCHO-CONPAXEHHLIE BENW-
HHbI.

BuipaxeHwe (7) ycraHaBnveBaeT OCHOBHYIO 3aKOHOMEep-
HOCTb, XapakTepuaywLliyid 3aBUCUMOCTE WHTEHCWUMBHOCTW
M3NYYHEHWA OT 4acToThl NPKM M3rMbHbIX KonebaHuax NNacTuH
(puc. 1). Npn A < A koadduumeHT nanyyenmna y=0, 1. e, otaa-
ya aHeprvKk B cpeny otcytcTeyeT. ManyyeHne nmeetr MecTo
npu A, > A Mpu A, >> A, v —1, a npu A —A CONPOTUBNEHWE
nany4eHna BecKkOHe4YHo Bo3pacraeT. Ha KpUTUYEeCKOW YacTo-
TE ¥ = oo, YTO PU3IUYECKW B PABHOW MEPE MOXHO OxXapakTe-
pU3oBaTh kKak GeckoHeyHoe BO3pacTaHWe MHTEHCMBHOCTWK
NOTOKA 3HEepPrvuy 3a cYeT yBenw4eHWAa (Paz30BOW CKOPOCTH.

Ycnoswe A = A ABNAETCA rDAHWYHBIM MeXay OByMA obnacTs-
MW HacCTOT, MPUHLUWNWANBHO OTNMHYALWWMIWCH NO XapakTepy

N3NYYEHWS.

Ina nnacTuHbl yCnoBuMe A = A COOTBETCTBYET BMOJHE
onpeneneHHoOMY 3HAYEHMI0 YacTOoTel. ITY YacTOoTy onpene-
nim No popmyne [2]

roe p, s, E, 4| — NNOTHOCTL, TONWWHA, MOoaynk HOHra u Ko-
acpdbwvumedT [lyaccoHa, ¢ — CKOPOCTe 3BYKOBOW BOJHI,
A — ONWHA BONHLI.

BoipaxeHwe (/) xapakTepuayeT NpuHUMNWManeHYO 3aBUA-
CUMOCTE M3NYYEeHWS OT YacTOoThkl NPKU M3rMbHbIX KonebaHnax
nnacTuH. Ana npakTuY4eckux pacyeToB OHO HE MOXET DbITe
ACMNONB30BAHO BCAEACTBME Ype3MepHOoW waeanu3auum
peanbHblX YCNOBWMW. ECnNK paccMaTpuBaTe W3Ny4YaloLlyio
NMNACTHUHY Kak COBOKYINHOCTE afieMEeHTapPHBIX M3any4arenau,
NoTeHUWan 3ByKOBOro nNons 8 COOTBETCTBHMKM C NPHUHUWNOM
| oMreHca

= pkT
Ll oo ek (9)
L o an r

O

roe WHTerpupoBaHue BeOeTCcA Nno Wanyyawuwew noBepx-
HOCTW, a d®/dn=C.f(x,y)e"™ - dyHkuna pacnpenengHus
Ha Hel amnnuTyn. AKyCTWYeckas MOLWHOCTE M3Nny4Y4eHna Ons

| B | = ju | | ] o e | = I-_ s ] B | | I. o




OdnsEHEero Noada npy peltdediia NoTeddalria B HF}HEIHHH{EHHH
dpayHrodepa U CyMMHUPOBaAHWUKM MHTEHCHMEHOCTW MO Mony-
chepe moxeT DeiTe ONpegeneHa cneyowen GopMynon:

Wr—j|p| {]'lj'*

20 I|m| do . (10)

OkoH4YaTENLHO A HGEE[:I'EIJHLI,HEHTE ManyHerHA NoNyHeRro
CNeYiollee BblpdXeHWeE.

; rsmﬂ%[(fmﬁﬁ 1)}
ﬂbfm! (..\."H_ Cos[} - 1)

Fe3yneTaTel BEIYUMCNEHWA 3TOM WUHTErpana ans YacTHbIX
CNny4aeB npencrtaenedel rpadpuyeckn Ha puc,. 2. ManyvyeHue
npoucxoamT u B oBnactu {1, a makcumym npu f = f o, IMEET
KOHeYyHyYI0 Benn4mHy. Ha yactorax ) fm MHTEHCWMBHOCTL WU3-
ny4eHna NpPakTM4ecKn He 3aBUCUT OT PA3MEPOB NNacTHUHbI K
rpaHYHbIX YCNOBWA HA e KOHTYpEe.

!
5

e dp. (11)

0.1 1 10 P

Puc. 1. 3aBUCMMOCTE KO3GDUUMEHTE M3NYYEHWA
s g

7.5 :aF

K[

10

Q)

Puc. 2. Koaddgi LhHIE!ET M3ny4YeHurs NoNockl [:IEEI:bEHH'-IHbI}: pas3mMepoB:
D

1-—=302-—=8:3-—=3
A ) B A

Kp Kp K[

NP UarbHelx KonebaHKax NNAacTUHbI (

NanyyeHne NpamoyronbHOW NNacTWHbl pasMmepom a x b
COBepLluanWwen uarnbHele konebanna npw ceobogHo onep-
ThIX KPOMKAX, MOXET DbiTe onucaHo koadduumeHToM nany-

YeHMA OTOEeNLHOWM MOObLI KoNnebaHuii NNacTuHbl [3]

Ei

g ‘o -0
y=—— [|Af sinada j L (12)
nab; . y1-sin® o.—sin®p

mﬁﬂ(d['l'{-'-ﬂmﬂ E"""Eﬂ"::ﬂs.;.-,) o
- T, SO R T 1

m’n’ —k’a’cos®a
m W N xapaktepuayioT dopmy konebaHwii, onpenenfemyio
ONA NPUHATBIX TPaHWYHBIX YCNOBWMA BelpaxKeHuem

=t sin = gin | (14)
a D
AHanua uHTerpana (12) ¢ BeiBOAOM NPUONWMXEHHBIX HOP-
My Okl BLINOMHEH TONBKO ONA AWMana3oHa HU3KWX YacToT, B
KOTOpOM cobnwopaerca ycnoeme f(f
[Mpy MHOrOMOO0BOM BO3DYKOEHWMW BO3ZMYLUEHWE HA NPO-
M3BONBHOW YacTOTe pa3naraeTcd B pAag Nno cobBCTBEHHLIM
(PYHKUWAM NNACTMHBl KM ONPedensaTca BKnaabl oTaenbHbIX
MO B CyMMapHoe 3BYKOBOE none M3ny4yeHuwsa., ITW BKnanbl
NponNopuUMoHanbHel amnanuTyoaMm mMog W KoagduuueHTam
M3ny4eHWHd, COOTBETCTBYKHLUMM KaxOoW mMOoOe Ha 3a0aH-
HOK YacToTe BOo3mMmyweHwd. [lockoneky amnnuTyabl MO0 C
cOBCTBEHHBLIMW YACTOTAMWM B CNy4Yyae NpeeblleHns YacToTh
BO3DVKOEHWA PE3KO YMEHLLUAKTCHA C POCTOM 4acTOThl, MX
BKNagamm MOXHO npeHebpedys. CymmapHas amnautyna
«DE30HAHCHBIX» MO OonpefensHa B nNpegnoxeHni pPasHon
BEPOATHOCTW NOOro NONOXEeHWa YacTOoThl BO3MYLLEHWS B
MHTEpPBaNne mMexay COOCTBEeHHbIMKW 4YacToTaMK «pPe30HAaHC-
HbIX» MO,
13 HEpe30HaHCHBLIX MO Hanbonee cyLecTBEHHBIA BKNaa,
BHOCAT MOOb!, 08 KOTOPbLIX KO3 DUUKWMEHT nany4eHna Bone-
e egrHnubl. OkoHYaTensHO npegnoxeda dopmyna

. (13)

rae vy, - KO3POUUMEHT MANYYEHWA PEIOHAHCHLIX MOA,
BeipaxeHue (15) NnokasbiBaeT, 4TO ANA peanbHbiX 3Ha4ye-
HMIA KO3 dUUMeHTa NoTepk KOPNYCHBIX KOHCTPYKLUMA HaW-
bonee CYLWEeCTBEHHYID PONkE WIPaKNT «pe30HaAHCHBIe» MOOk,
Ina NnpamMoyronsHOM NNacTUHB OTHOCWUTENBHAA NNOTHOCTh
CODCTBEHHBIX YacTOT pacTeT NponopuuoHanbHO -.,l"i? e
POCTOM YaCTOTbelI HNCNO PDE30OHAHCHBIX MO0 TdkKXe, Ha4YHMHdRA
C HEKOTOPOro 3Ha4YeHus 4acToThl, A0MXKHO pacTii NPoONopLUwn-
oHaneHo +/T . lloatomy Donee ODOCHOBAHHO NPOW3BOOWTE
ycpeoHeHuwe no Bcen gyre coDCTBEHHBLIX 4acToT. HAa OCHO-
BAHWW TakKoro noaxona npeonoxedsl cnenylowme GopmMmynbl

Ona pacyera Koad@duumeHTa U3Ny4eHna NP TOHaNbHbLIX 13-

rBHbIX konebaHWAX NNACTUHbI KOHEYHbLIX DA3MEPOER:

=i |
(1- @) 2 npu o) 1
F
2,1 ﬁm\f’; npw o =1, (16)
Pc o~
Ff, ) (':F')"' ng U Ii‘:lj"}‘ npu @ (1
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Ina opyrvx rpaHYHbIX YCNoBMA EI:IIIJ-EIH{EHHE g.(p) bypet
MMETE CNenyoLwmi B1na BUAO!

- N9 3aemMneHHon NNacTrHbl

2 Jo

1+‘Jr_

" 2,0 +2(1-9)In ]Erﬂsm—
d- ({!'-") ) J- 140 | {21}
g, ()= 3
4n° (1- )2
rne P — nepyuMeTp nnacTuHbl. Beipaxedus (16), (17) nonyye-
Hbl B NPEANONOXEHUN, YTO aMMINTYObl «PE30HaHCHBIX» MOJ ~ ONS NNACTUH, NOAKPENNEeHHbIX Mo KOHTYPY pebpom c

NNacTUHbl OOMHAKOBHI. NOroHHOW MacCOoM.
dOyHkuna g, (@) xapakTepmayeT Bknan «noaoCcHeIX» MOA,
a dyHkums g,(@) — BKNag «nopwHesbix» mod. [ns no-
NOCHBIX MOO W3NYy4YeHWe NPoOMCXOAWT B OCHOBHOM Y3KWUMMW
y4acTkamMu nnacTuHel BOAM3M ABYX NPOTWUBONONCKHBIX
KpOMOK. Ha ocTaneHOW nnowagw nnacTUHel NpoucxoauT
BE3aMMHas KOMNEeHcaUuWs BO3MYLUEHWA OT Manbix y4acTKoB, 3
konebnowmxca B npotueodase. [Npu «NOpLUHEBLIX» MOOAX
nanyyeHue oBycnoeneHo BKNaaom Manbix y4acTkoB B yrnax

MNACTUHBI, my
Ha yacToTax, MPEeBLILAIOWMX KPUTUYECKYIo, nanydedne  roe &= ==K, m, — noroHHas macca nnacTuHel, K, — BOJIHO-

NNACTUH KOHEYHLIX Pa3MEepoB NPaKTMHECKM COBMajaeT C  BOE YMCNO AnA M3rvbHOW BOMHLI B NiacTvHe. Ha 4acToTax
nany4eHmem GECKOHEUYHOR NAACTUHLI U NPOUCXOAMT paBHO-  f > f rpaHu4Hble YCN0BWA He BAMAIOT Ha N3NYyHaloULyio cno-
MEDHO M0 BCE NOBEPXHOCTM. NpUBeaeHHbIE nccnegosaHns  COBHOCTB NNACTUH, 8 KOSMOUUUEHT U3NYHEHWNS

NPOM3BOAWNOCE B NPeanonoxeHun ceob0HO ONEpPThIX KPO-
MOK NNAcCTUHbIL. TakMe YCNOBWA B YUCTOM BMAE HA NPAKTUKE

J(1- Ecz 2,/

EI’E:EIFI—
1 + Eu:::+ 20 + ¢ (22)

He scTpeyawTcs. MNo3aTtoMy BO3HMKAeT BONPOC O BAWMAHWUW v = pcS | (23)
VCNOBWIA 3aKkpenneHna NnacTuHbl No KOHTYPY Ha MHTEHCHWE- K @

HOCTE ee Wanyd4eHus. Ecnu nuHenHble pa3mepbl KOHCTPYK-

UMK MeHbLIE ONWHBLl BONHBI B CPeae, a 4acTtoTa npeeeiaeT

NepByi0 PE30HAHCHYID 4acToTy konebaHws nnacTuHbl, TO BnuaHWe peaneHblX YCNOBWKA 3akKpenneHuWa Ha

K03hDDOUUMEHT MIAYHEHMS LWIAPHUPO-ONepTo nAacTHbl  MHTEHCUMBHOCTE WM3Ny4eHWus [NO0BONIBHO HEBEJWNKO. B

DyneT paeeH npefensHOM crnydae (XKecTKO 3alemMieHHbIe KDOMKM)
pasnu4yne No cpaegHeHwo co csob0AHOW OMOPOW CO-

v 4F}G (18) crtasnset 3 ob. B cnyyae rapmoHMYeCKnX KonedaHnw
n fE -..r abconNTHLIE 3HAYEHWA T; 1 a CBA3AaHBI COOTHOLUEHW-
em £=C/00.
Ecnv NUMHelHBIe pasMepsl KOHCTPYKUWMK Donblue ANWHbBI Nna OUEHKW YPOBHA 3BYKOBOW MOLLHOCTH Eqnnnﬂca
BOMHEI B Cpeae, To Ha YacToTax f( R yacTOoT Af, co3paBaemoil narnbHo-konebnwowewnca naa-

CTUHOM UCNONB3YEM CNegylollee BolpaxeHue [4]:
(19) Ly =L; +Ay (dB), (24)

rne

A, =10lgaby,, -201gf +60 (9B), (25)

f — CpefHAA 4acToTa OKTaBhl, ¥, — KO3PPUUNEHT N3NY-
4YEHWUH Pe30HaHCHLIX MOJ B NONOCE 4acToT, L-E - cpea-
HWiA kBaapaTt konebaTensHOro yCKOpeHWsa No NoBepX-
(20) HOCTM M MO BPEMEHW B NOJNIOCE YacToT, 8 U b — pasmepsl

MMNaCTHUHBL.

TeopeTHyeckKkue 3aBUCMMOCTM pacdeTa 3BYKOW3-
NY4YeHWUA KOPNYCHBIX KOHCTPYKUMK METaNNopexyLnx
CTAHKOB peann3oBaHbl B NPOrpaMMHOM obecnevyeHun.

PaspaboTad nporpaMmmHbiin MOoAOynk B Cpeae nporpam-
muposaHua C++ Builder 5, uHTepgenc KOTOPOro npea-

CTABMEH Ha pUC. 3.
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Fiuc. 3. Uutepdeic nporpaMmel pacyeta 3BYKOBOW MOLWHOCTH KOPNYCHBLIX KOHCTRYKLMWIA
METANNOPEXYLLMX CTAHKOB NPX U3rMbHbIX KonebaHmax

Cnucok nuTepartyphbl

1. Cremer L. Die Wissenschaftthichen Grundlagen der Raumaku-
stik.Leipziq, «S. Hizel Verlag»=, 1950, Bd IlI.

2. Huknmgpopos A.C. PacnpocTpaHeHWe W NornoweHwe 3BYy-
KOBOW BMDpaumnn Ha cynax / A.C. Hukudopoe, C.B. BygpuH. —J1.:

CynocTpoeHwe, 1968,

“0GOBEHROGTH HENOHbIOBAHNA KOMNEHCALWORHBIX METOJ0B
[IPH PAGYETE PASMEPHDBIX LENEW C 3BEHbAMMU-HECOOCHOCTAMM.

E.A. BOPOHMHA, acnupanT, E.10. TATAPKUH, npogeccop, [OKTOP TEXH. HayK,
A.A. NMARHOB, gouyeHT, kaHg. TexH. Hayk, Antl'TY um. U.U. MonzyHoea, r. Baprayn

3. bopoguukun JI1.C. CHUXEHWE CTRYKTYDRHOMD WyMa B CYA0BbLIX
nomeweHuax / J1.C. bopoavukwia, B.M. Cnupuponoe. -J1.: Cypoo-
cTpoeHwe, 1974,

4. Measenees A.M. PaapaboTka n MccnenoBaHWe CPeacTB CHI-

MEHWE WWYMa MONOBHBIX Nepenay TeKCTUNbHBIX MALLWMH, ABTOped.
AWCEC. HA COMCKAHME y4. CTENeHW KaHa. TexH. Hayk. — J1., 1988,

Pacyer pasmMmepHblx Uenel OennuTcAa Ha CTaTUYeckKWuid M
aMHamuyeckii. COOTBETCTBEHHO WM caMy LUEenwv Ueneco-

0bpa3Ho OenwuTbk Ha CTAaTU4MEecKue, pellaembie De3 yyeTa

MEaMEHEHWA NapaMeTpPOB 3BEeHBEB BO BpeMeH, 1 AMHaMK4ye-
CKME, B KOTOPLIX 3TW W3AMEHEHWA YYUTBIBAKOTCH.

[lpy aHanW3e BO3MOXHOCTEW WCNONbL30BaHWA MNPWH-
UANoOBE CyleCciBYROWWMA MeTodog OOCTHUMAXEeHKMA TOYHOCGTKK B
OUHAMWYECKMX pasMepHblX uenax DeiNo YCTAHOBNEHO, YTO
NPpAHUMNaNbHO BO3MOXHO NMpUMeHeHWne BCeXx CYLWeCTBY-
IOWKMX METOO0OB NpKY onpegeneHHblx OCOoDEHHOCTAX WX WUC-
NoONeE30BAHWA.

OOHUM K23 METOOO0B ABNAETCA MEeTon NMPUroHKW, CyTh
KOTOPOro COCTOMT B TOM, 4TO Tpebyemas TOYHOCTL 3a-
MblRalOWelO sBeHd AOCTHIaeTCH B peadyibkldTe MaMeHeHWH
BENMMYMHBI OQHOI0 M3 3apaHee HamMe4yeHHbIX COCTaBNA-
Uiz 3eeHbeB lyTeM CHATHWA G HEeTO HEE}EIHD.E.HMDI'ID CHNOH
MaTtepuana. B TpagauuWMOHHOW peanu3auuy MeTton npu-
[OHKKW He NpuMeHM ONnA NoBbileHWMA TOYHOCTH npuee-
AEHHBIX OWNMHAMWHECKWX 3BEHBEEB, MNMOCKONBKY [IJHEH'—IEEEH
HEBO3MOXHO W3AMEHWTE BENWUYWMHY NOrpPewHocTy OTHOCHK-
TENLHONO pacnonoXeHusa (Benud4uHy HEeCcOOCHOCTWM) no-
BEpXHOCTEW NyTem yoaneHWs ¢ 04HOW U3 HUX WK c obenx
CNnos marepwana bes MaMeHeHusa pasmepa caMux NoBepx-

HOoCcTeW. UOoHako B OTOEenbHbIX Chnyd4asx mMeTon NPUroHKM
MOXEeT ObiTk WMCNOoNL30BAaH ONA NOBLILWEHWA TOYHOCTW

OVMHaAMWYECKWX 3BeHbeB. PaccmoTpum 3TO Ha npumepe
COOROYHOW earMHKMUBLL, pUG., 1.
[locne cOopkw TpebyeTca 0becneynTe 3a0aHHYI0 BENK-

YMHY DMEeHWs MCNONHWUTEeNBHOW NOBEPXHOCTWU OMCKa OTHO-
CUTEeNbHO OCHOBHOW Dasbl Bana. HecoocHocTe AA hOpMK-

PYETCH Kdk 3dMbiKaaLlee 3BEHO, B KOTOPOM COCTaABNAKILLLIAM
ABNAKTCA HECOOCHOCTWU NOBEPXHOCTEW Bana (A.), BTYNKM
(A,), amcka (A,) (puc. 1, a).

Fuc. 1. llpumeHedre MetTona NpUroHKK B gMHaMm4yecKknx Luenax: a
- pasMmepHan uene GopMHUpoBaHUA A |
O — BEKTOPHBLIN MHOMOYroNsHWK GOpMUpoBaHna R,

BeKTOpbl 3KCUEHTPUCWUTETOB CYMMMWPYIOTCA reome-
Tpuyeckn (puc. 1, 0), obpasys cymmapHblil BekTOop A,
yOBOEHHAA BenuW4nHa KOTOpOro w onpepenset m,. LnA
YMEHbLUEHWA BENNYMHBI A, HAPYXHYIO NOBEPXHOCTL AMCKa
MOXHO 0DpaboTate nocne cbopku y3ana (HanpumMmep, Npo-
WNKMpOBaTh, YCTAHOBME NO LEHTPOBLIM OTBEPCTUAM BaNa).
[lp aTom Oyner obecnevyeHa TOYHOCTE PAacnoONOXeHWH
NOBEPXHOCTW OMCKA OTHOCWUTENbHO OCHOBHOW 6Gazkl Bana
B Npegenax BHOBb GHOPMUPOBAHHOINO 3KCUEHTDUCUTETA
H,, KOTOpas CoM3Mepuma Cc BENMYNHON A, 1 CYLLEeCTBEHHO
MEHbLUE H,. 3TOT NPpUEM B NMPakTU4ECKOW TEXHONOrMKM N3-
BECTeH Kak «0bpaboTka B cbope» 1 NpUMEeHATCH A0BOMb-
HO YacTto. Heobxoowmblm yCNOBMEM €ro MCNone30BaHWUA

W — 30eck 1 ganee uanoxeHue Aoknana Ha 6-0i HayYHO-NpakTHYeckon koHpepeHywn «Mpodnems! NoBsILEHHS 3D DeKkTHBHOCTH
MeTannobpaboTk B NPOMBILLTEHHOCTH Ha COBPEMEHHOM artanes», 26 mapta 2008 r., r.Hosocubupck
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ABNAETCH HEM3MEHHOCTL YIMOBOMA OpUEeHTauuK aetanen B
nocnenyowem (HanpumMmep, CoOeaMHEeHWA C HATATOM, QUK-
cauns KpenexHbiM anemeHTom). Pasbopka v NoBTOpHaA
cBopka Takux uagenuii nocne obpaboTkn B cOope MOXeT
ne3ko yeenuduTe eenwduHy R,. MNpu o6paboTtke B cbope
Ha petanu 3 BMecTo npexHero A, cPpopMUpOBaNncs 3KC-
ueHTpucKuTeT R.', U NpWU NOBTOPHOW cOOpKe BeKTOpLl, A,
R., R,' moryT B cymme 06pa3oBath BEKTOP, DONbLUMI HEM
npexHWiA A, (A0 00paboTkK).

Nna cokpaleHa BENWYMHBI NOrPeLwHOCTH 3aMblKaLLNX
3geHbLeB (683 U3MEHEHWA pasMepa NoBepxHOCTeW) B AUHE-
MHUYECKMX pPasMepHbIX Lenax NPpUMeHanT MeTod perynmpo-

BAHMWS.
CyLHOCTEL 3TOr0 METoaa CBOANTCH K TOMY, 4TO Tpeldy-

eMas TOMHOCTE 3aMbIKaloLWEero 3seHa AoCTUraeTca nyTem
M3MEHEHWA BENWYMHLI 3apaHee BulDpaHHOoro KOMNeHcupy-
oLwero 3seHa Be3 CHATMSA C HEro cnos marepuwana. viame-
HEHWE BeNWYMHbI KOMMNEeHCUPYIOWEro 3seHa OCyWecTBNA -
eTcA ABYMA NYTAMMK:

1) M3MeHeHMem NoNoXeHWs OOHOW W3 geTanen (ny-

TemM NUHEeHNHOro nepemMeLwleHns Wnu NoBopoTa, WAK TOoro

OpYroro 0AHOBPEMEHHO) Ha BENMMYUHY M3NWLLHEN NOrpeLu -

TENLHOrO pacnonoXeHws Mmeer OAHO3Ha4YHOoe pelleHune
A8 NPUBEAEHHBIX 3BEHLEB U3 ABYX U TPEX COCTaBNAIOLLMX,
Tak, Nnpu ABYX COCTABNAIOWMX 3BEHBAX A, U A, MaKCUManb-

HO BO3MOXHOro cokpalleHna A, MOXHO 40DUTLCA, pacno-
NOXWMB BEKTOPLI R, 1 A, B NpOoTHUBO®a3e, T.e. N0 BCTPEYHBIM
HanpasneHMamMm On8 wux B3avMHOW KomneHcauuu. lakow
npyuemM UCNONL3YETCA Npu cDOopKe WNUHOeNbHEIX Y3NOE
CTAHKOB NONA B3aWMMHOM KOMMEHcauWW NOorpeLuHocTen
NOAWMNHWEKA U LWNWHAENS. '
[1pK Tpex COCTABNAILWWX 3BEeHLAX 3a0a4a TakxKe UMeeT
oOoHO3Ha4YHoe peweHdwe. Mpu cobnwopeHnn Tpebyemoro
COOTHOLWEHWA BEeNW4YnH H,, H,, H; Ykl OTHOCUTENLHOIO
pacnonoxeHna A (puc. 2, ) onpenensaioTcA No 3aBNCK-

MOCGTHM.

R? +R? - R
0L, =arccos——=———

1)
2R.R, |

HOCTK 3aMbIKAIOLLEro 3geHa,
2) BBEAEHMEM B pasMepHyl Uuent chneunansHou

petann Tpebyemoro pasmepa wim ¢ TpebyeMbiMU OTHO-

CUTENbHBIMKW MOBOPOTAMKM €€ NOBEPXHOCTEN (YrMOBbIMM
OTKNOHEHWAMM ).

pvemnem ANA AWMHAMWYECKUX Uenen nepebin nyTb
M3MEHEHMA BENWYMHEI KOMMNEHCUpYOWero 3seHa. B cra-
THMYECKKMX 3aaadax W3MeHaembliM napameTpom ABNAEeTCH
paaMep 3eeHa. B gMHamu4eckKWx 3agadax napamertpamMmini
3BEHAa ABNAeTCcA Moayns A 3KCUEBHTPWCWUTETA W YINOBOE
pacnonoXeHwe ero. ynpasnsaembiMm, T.€., W3MEHAEMbIM,
MOXET DbiTe Yyron OTHOCWUTENBHOro pacnonoxeHWs 3KC-
UEeHTPWCWUTETOB. BekTopam 3KCUEHTPWCWTETOB chnenyet
nPMAaTe Takoe OTHOCWUTEeNbHOE YrNOBOE pacnonoXxeHwe,
4yToBbl MX BEKTOpHas cymma Dbina paBHa Hynwo, a B rpa-

dhUYECKON MHTEPNPeTaLnK BEKTOPLI O0MKHEI 0Dpa3oeath

3aMKHYTBIA MHOMOYroneHWK (PUC. 2).

Ha

o
Puc. 2. CokpalleHue NorpewwHocTin 3aMbliKaiLWwero 3eeHa H,
METOO0M PerynupoBaHus:
a — NCXOAHOE pacnonoxeHue BeKTOPOR;
6 — pacnonoXxeHWe nocne perynMpoesaHna

STO BO3MOXHO NpuW cobniogeHni cneayowero YyCnoBus:
HW OOHO W3 COCTABMNAIOWMX 3BEHLEB-IKCLLEHTPUCHUTETOB He

NONKHO BbiTh BoNblie CYMMbI OCTaNbHLIX, BXOOALWWX B NPW-

BEOEHROE 3BEHU.

R, <R,+R,

RZ +R: -R:
2A.H,

0L, =arccos (2)

Mpu Yyncne COCTABNAKLLWX 3BeHbER DoNnee Tpex 3aaa4a
MMEET MHOXECTBO pelueHuid. MNpakTuyeckn xe ¢ y4eToMm

KOHCTDVKLUMKM y3na W xapakTepa coefWHeHWs aertanei B
KA OOM KOHKDPETHOM Chny4ae uenbe MOXeT ObiTh CBeaeHa
K TPEX- WNK YeThIPEeX3BEHHON, W pelweHne MoxXeT DbiTk

OAHO3HAYHbIM.
3BEHO-KOMNEHCATOP NPUMEHWUTENBHO K NPpUBEOEHHBIM

OUMHAMWHECKMM 3BEHbAM OTCYTCTBYET. B CTaTU4eCKWx

DazMEepHbIX LUenax 3BEeHOM-KOMMNeHcaTopom HABNKIOTCH
aeTanw, Nyrem U3MeHeHWs NONOXEHWA KOTOPbIX 4OCTHIra-

eTcsa Tpebyemas TOYHOCTE 3aMbIKAOLWEro 3geHa. B cocTa-
BEe NMPUBEAEHHOr0 OWHaAMMYEeCcKoro 3eeHa W3mMeHAeMbIMK
napamMeTpamMi HBNSIOTCH YrNbl OTHOCUTENBHOro pacnono-
HKEeHWA 3KCUEHTPWUCWTETOB, NO3TOMY B TaKMX pasMepHbIX
Lensax HEBO3MOXHO 0AHO3HAYHO onpeneniTe 3BeHO-KOM-
neHcaTop.

Micnonb3oBaHwe HenoaBMXHOMrO kKomneHcatTopa AnA
npMBENEHHBIX 3BEHLER HeuenecoobpasHo. LocTuxeHue
TpebyemMoil TOYHOCTHM HEeNnOABWXHLIM KOMMNEHCATOPOM
npegnonaraeT BBeAeHWe B pasMepHyo uens U B Nagenve
neTann-KoMneHcaropa ¢ sapadee obecnedYeHHbIMM Napa-

MetTpamu. NpUMeHWTEeNLHO K paccMaTtpuBaembiM LENAM
3TO 03Ha4yaeT W3roToBneHwe Jgetann-komneHcartopa C
onpeneneHHbLIMK CTYNeHAMW BENWYUHBI 3KCLUEHTPUCUTETA
1 YCTAHOBKY NpW COOPKE HYXKHOIMO KOMMNEeHCcaTopa B HYX-
HOM nonoxeHun. MNpoLue YCTAaHOBUTL YXKe umeowmecs R

B HYKHOM MONOXEHWM,
BLINONHEHHLIE MCCNen0oBaHna NoKasanu, 4To A0CTHXE-

HMe TOYHOCTW 3aMblKalLlKX 3BeHbER AMHaAMWUYEeCKWUX pa3-
MEPHLIX Uenel C 3BeHbAMW-HOCOOCHOCTAMW BO3MOXHO

KOMMEeHCAUWOHHBIMKM METOOAMM.
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[na ctaTnHeckor DanaHCUpPOBKW THUXOXOOHbLIX POTOPOB
(pabouynx Konec HAcoCcoB, 3ybyaThiX Konec, Mmaxoeukos, ba-
I:'-*EI'EEH'DE-. EEHTHJ’IFITEIEIE}E]I C TOYHOCTBID He Beile 4 Knacca no

**YCTPOUCTBO JNA CTATHYECKOW BANAHCHPOBKH POTOPOB

b5.1M.KOlrAH, npogeccop, 4OKTOP TexH. Hayk, KyalTY, ywnen-xopp. PAEH, r. Kemeposo

YCTPOWCTBOM T AN cTatu4eckon banaHCUpOBKW BpallaeTcs
B UeHTpax (MWW Ha HOXaxX ), NOKa TAXENLIWN (HeypaBHOBELLeH-
Hbli1) Y4ACTOK POTOPA OKaXEeTCH BHU3Y (nepsas craaus npo-

[OCT 22041-76 pazpaboTaHo NpocToe YCTPOWCTBO B BUAE
UMNMWMHOPWYEeCKOW OnpaBKK C YCTAHOBOMHOWM ONA POTOPOB
NOBEPXHOCTLIO, COOCHBIMW LUeHTPOBBIMW OTBEPCTUAMKM HA
TOpUaXx WM UEeHTPOBbIMKM OTBEPCTUAMM Ha KOHUEBHTPWUYHOW
OKPYXHOCTHM Ha npasBoM Topue, obpasylowme KOTOpPbIX
nepecekalnTcd, [locne onpeaeneHns HEYPABHOBELWEHHOIO
VYACTKA yoaneHue M3BeITOYHOW Macchkl NPOWM3E0ONTCH METO-
JOM 3KCLUEHTPWYHOrO TOMeHWS.

YerpoicTeo T ana ctatudeckoin banaHcMpoBKK poTopa 2

(pUC.1) cooepxnT KOHMYECKYHD YyCTAHOBOYHYIO MOBEPXHOCTL,
COOCHBLIE UEHTPOBLIE OTBEPCTHUA & U 4 U nepyudepuHbIe /
LUEHTPOBLIE OTBEPCTWUHA 5, PACNONOXEHHBIE NO OKPYXHOCTH,
KOHUEHTPWYHOW UEHTPOBOMY OTEEPCTHMIO 3 (pUC. 2) Tak, 4TO
X 0DpaszylKre NepecexkaTcHd, a MeXUeHTPOBbIe paccTo-
AHMA 5 MeHbLUe WX paguyca r, Npy 3tToM nepupeprunHbIe
LEeHTPOBLIE OTBEPCTUA 5 00pa3yioT TOPUOBLIA QUrypHBIA Nazs
C 3yDuMKamu paguycom r no kpaam. [Npwr ycTaHOBKE YCTPOW-
cTBa 1 c poTOpOM 2 OOHWUM M3 OTBEPCTUI 5 HA 3a0HWIA LEHTP
3yD4MKKM paanuycom I MCKNIOYAaKT CMELLEHWEe YyCTponcTEa T C
DOTOROM £ NPpW ero BpaweHi 1 JKCUEHTPDHUYHHOM CTd41Bd-
HWW HeYpaBHOBELUEeHHOW MacChl.

uecca SanaHCUMpPoOBKW).

L Puc. 2. Bua yctpoictea 1 no A (yBENWYEHHBIA):
3 — NpaBoe UeHTPOBOE OTBEPCTHE;
5 - nepundepuiiHble UEHTPORBLIE OTBEPCTHUSA

[lpaBbit KOHEL, YCTpoWcTBa 1 Ans ctatudeckol BanaH-
CUPOBKW POTOPOB CHMMAETCH C 3aQHero UeHTpa CTaHka W
VCTaHaBNMBaeTCA C NepekoComM Ha 3TOT UeHTp OOHWMM K13
nepugepitHblX LeHTPOBLIX OTBEPCTUA 5, CMeleHHLIM OT-
HOCUTENBHO UBHTPAaNnbHOro, pacnonoXxeHHoro non yrnom

180 K HeypaBHOBELWeHHOW Macce (puc. 3) (BTopasa cTagus
DanaHCHpOBKK).

T

Fuc. 1. YCTPOWCTBO ANA CTaTUYeckown DanaHcHpoBK POTOPOB:

1 — yCcTpOWCTBO; £ — BanaHcupyembld poTop: 3 U 4 — UeHTPOBLIE
OTEEPCTHA; 5 — NepudepuinHEIe LEHTROBLIE OTEBERCTUA

YcTponcTeo 1 ona ctatm4eckoid banaHcUpoBKK POTOPOB
pabotaeT cnegyiowum obpasom. Potop 2 opeeaeTca Ha
KOHMYECKYHD YCTAHOBOYHYIO NOBEPXHOCTL yCTpoOWcTEa 1 bHes
3a3opa. lNocne 4yero YyCTRPOWCTBO T yCTAHABNWMBAETCH LIEH-
TPOBBIMW OTBEPCTUAMM 3 U 4 HA LEHTPBI CTAHKA WK HA NP -
3MaTU4YEeCKMe napannenbHbie CTPOro roOpU3oHTaNIbHbLIE HOXW
ona onpegeneHa Hawbonee Taxenoro y4acTtka. Potop 2 ¢

Puc. 3. Ypanedwe gucbanaHca Metogom SKCUSHTRPUYHOMO TOYEHWA

**Maredt Ha naobpereHqne Ne2315964, GO1m 1/12, onyGn. 21.01.2008, Bion, Ne3
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Na BRSO TS MEANOE S S R

[lpy BpaweH CcMelleHHOW Ha yron o onpaeBgy 1 C
NOTOPOM £ BOKPYr OT LEHTPOB CTaHKa NoABOAVMBIN pesel
KACaeTCH TONBKO HeYpPAaBHOBELUEeHHOro y4acTka potopa £ W
CTA4YHMEdEeT CepPNOBWMAORYI) CTRYARKY. EhlﬁDD OIA ﬁEEH]‘JEEE-
HUA YCTPOWCTEBa 1 C POTOPOM £ OOHOro M2 OByX nepude-
DUAHBLIX OTBEPCTWIA, PacnonoXeHHblX B OOHOW MIOCKOCTW
C UEHTPDOM HeypaBHOBeLlleHHOW MAaCcChl, 3aBMCKUT OT TOro, C
HAPVXHOW MNKW BHYTPEHHEW NOBEPXHOCTW POTOpAa CTa4YMBea-
ETCH CTPYXKKA.

[locne aToro yeTpoWucTBO ANSA cTaTu4eckon banaHcupoe-
KM C POTOPOM CHOBa YyCTaHaBNWBEAEeTCHA B COOCHBIE LEHTPO-
Bbie@ OTBEPCTWH (MKW HOXWK) OANA onpefeneHns HeypaBHO-
BELLEeHHOCTH.

Onepauyy NOBTOPRAIOTCAH A0 TeX Nop, Noka poTop He dyager
cbanaHcHpoBaH 00 COCTOAHMA De3paznMYyHOro PABHOBECKSA.

| lpegnaraeman KOHCTPYKUWA YCTPOWCTBA ONA CTaTK-
4eckon DanaHCUpPOBKKM POTOPOB NO3BONSET NOBLICWUTE TOY-
HOCTE M CHU3WTE TPYAOEMKOCTE Npouecca DanaHCHMpPOBKHK..

NUTEWHO-KOBOYHBIH MOJIYNIb BEPTHKANBHOID THNA

A NPOUIBOACTBA RENPEPBIBHOAMTBIX REGOPMAPUBARNDIX
JATOTOBOK H3 XENE30YINEPOJMCTLIX CNNABOB'

B.U. OOUWHOKOB, nokrop texH. Hayk, B.B. YHEPHOMAC, kaHg. TexH. HayK,

‘ | H.C. TOBU3MHH, kang. ¢p-mar. Hayk, UMuM 4BO PAH, r. BnaguBocTok

B MHcTuTyTe mawmHoBegeHWa v metannypriuv ABO
PAH (MMuM OBO PAH) paspaboTtaH v U3roToBNeH NUTen-
HO-KOBO4YHBIA MOOAYNb BEPTUKANbLHOrO TWNa, NO3BONAIO-

WM NoNy4YaTe U3 pacnnaeneHHoro MeTasina B HenpepbiB-
HOM pexnmMme AedPopMUpPOBaHHLIM NpodUnb 3a0aHHOro

nonepe4yHoro cevyenud [1]. B cTtatbe NPpUBOQATCH OAaHHbIE
O KOHCTPYKUWW, TEXHONOrMYecKMXx ocoDeHHOCTAX nony-
YeHWA HENPEePBLIBHONWTLIX e opMHUPOBaHHbIX 3aroTOBOK
(HNO3), a Taioxke peaynstathl MeTannorpaguyeckKkmMx Uc-
cnepgoeaHuii obpasuoe HNA3 w3 crtanm mapkm Cr.3cn.
[lpeacraeneHbl pPe3ynbTaThl OUEHKW pa3MepHO-reome-
TpUYeckKoil TodyHocTH oDpa3uoe HIOS3.

Puc. 1. JINTEMHO-KOBO4YHBLIM MOAYNL BEPTUKANLHOMD THUNA:
I - pabodan KneTk, £ - NYNLT ynpaeneHuws

CyTe pa3paboTaHHOro TEXHONOMrMYeCcKoro npouecca 3a-
KNH4YaeTcA B COBMELLeHWW B OOQHOM YCTPOWCTEE OOHOBpEe-
MEHHO TpexX TeXHONOrM4ecKknx NpoueccoB, a MMEeHHO Henpe-
DBIBHOMO NUTBH, XWOKOW WTAMNOBKKA W ropa4en obpaboTkK
MeTannoe gagneHuem. B coctae komnnekca obopyaoeaHuA
BXOOAT: MAaBWNAbLHBIA arperart, 3anMeBOo4YHO-A03MPYIOLLEE

YCTRPOWMCTEBO W NUTEMHO-KOBOYHBLIN MOAYNE C PErynmpyemMbim
npyeogomM. JIMTEeMHO-KOBOYHBIM mMooyne (puc. 1), peanw-
IVIOLWKMA WOeK NONHOro COBMelleHWA TMNpouecCOB KpW-
CTannmnaaudnn X\UoKoro metannaga W ero nocnedylowero
nedopMUpPOBaHWA B 3a0aHHBIM Npoduib, BLINONHAETCH B
BAAS KPpUCTANNWM3AaTopa C NOABMAKHBIMK CTEHKAMW, KOTOPDbIE
OCYLLEeCTBNAIOT: OTBOA TENna M3 30Hbl KpUCTannm3auuu; no-
navy mertanna B 3o0Hy gedopmMadny; obxatrne meTanna B 3a-
OaHHBIA NPOdKMNb; KanubpOoBKY M Belgadyy npoduns.

Ha puc. 2 npencraeneda cxema yctpoinctea JIKM Bep-
THUKaneHoro Tuna (JIKMB). LABe NpoTUBONONOXHLIE CTEHKW
KpucTannuiaropa, SHBNAWMecHs TOpUueBbiMW NOBEPXHO-
CTAMK NOABWXHLIX CYNNOPTOB 1 C 3akpenneHHbIMK HAa HWX
anemeHTaMM CUCTEMBl OXJNaxdeHWa W NPpoQUNIHMpPOBaHWA,
KOTOpPbIE HA PUC. £ He OTOoDpaXeHbl, MMEeKT Yy4acTKn C pas-
NMAYHBIMKA YIaMK HaknoHa W oenat obbem Kpuctannusa-
TOpa Ha 30HLI KpucTannuzauwu, obxatna v KanmbpoBKW.
CyYNNopTel CUHXPOHHO NPUBOOATCH B ABMXEeHWe C NOMOLULID
IKCUEHTPWKOBLIX BTYNOK 3 Banoe 2, 10. Banwl 710 moryTt ObITk
Kak NPUBOAHLIMK, TAK W HENPUBOAHBIMK. [lpOoTHEBONONOXHOE
HanpaeneHe BpaweHwsa Banoe £ obecneyweaeT oOoHOBpPE-
MEeHHOoe cOnuxeHwe unu yoaneHrwe paboymnx NOBEpPXHOCTEMN
CYNNOPTOB OT OCK YCTaHOBKK, NO3TOMY NPW BpaLleHWK Npu-
BOAHBIX BANOB NPOWCXOOWNT UMKIWYECKW 3axeart, obxartwe
M NpoaerxeHe sO0Nbe OCHM YCTaHOBKKWM 3dTEBeEepAEBdOLWETNO
MeTanna. BenvmdwHa pasoeoro obxatva B ceveHnit paboy ero
obbema KpucTannuaaropa pagHa 4e, (e, — IKCUEeHTpUCHTET
BTYNOK BANOE CYyNNopTa).

Nee ppyrve CcTeHkW Kpuctannuiatopa o00pa30oBaHbl
Pabo4YMIM NOBEPXHOCTAMK DOKOBLIX WekK 4, KOTOpble Tak-

e C NOMOLLBKD 3JKCUEHTPWKOBLIX BTYNOK 5 COBepLUakT
NMpAMONUMHENHOE BO3BPATHO-NOCTYNATEenbHOEe OBMXeHWe

C aMnanTyaon e, (e, — 3KCUEHTPUCUTET BTYNKW DOKOBOW
LIEKKM) CHMHXPOHHO C ABMXeHWwem cynnoptos. OpueHTauus
SKCUEHTPUCUTETOR BTYOK CYNNOPTOB W DOKOBLIX WekK obe-
cneyveaeT nogayy Mertanna Ha BeIX04 NP pacxoxaeHWW

' Pafiota seinonHeda npy duHadcosoid nonaepxke PoccHiickoro coHaa dyHAaIMEHTaNBHEIX HCCNen0BaHMNA

(paHT PO Ne 06-07-96970).
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pPabo4Yrx NOBEPXHOCTEN CYNNOPTOB Ha BENWHMHY 2e, 1 Nnpo-

CKaNb3biBaHMe DOKOBbLIX LEK B HAYansHOe MNOoNoXeHue npu
cONVXeHWW CYNnopTOoB.

ObinK NpoBegeHbl 3KCNepuMeHTaNnbHbIe WMCCNenoBaHusa no
warotosnenuio HIA3 13 xenesoyrnepoancTseix cnnagos. B
KayecTBe NNasMNbHOrO arperara WCnonb30Banack MHOYK-
AA LMOHHaA nnasuneHas nedys mapku MM-0,06. Npu naroTos-
neHuy HJAO3 13 ctany mapky CT.3Cn. TeXHONOrMYecKme w
KOHCTPYKTUBHLIE nMapameTpbl ObinK cnegywwue: pasmep

B NONepe4yHoro CeYeHWs 3aroToBku — 60418 Mm: onuHa 3a-
‘ roToBekn — 500 MM, cTeneHs 00XatWua 3aroTOBKKM B Kanu-
Opytowei yactu kpuctannusatopa JIKMB - 0,6 (e, = 5 mm;
e, = 20 MM); HaYaneHas TeMNepaTypa B KpucTannusaropa
. JIKMB - 400°C; Temnepartypa 3anuekn — 1650°C; ckopocTs
Beixoga HIO3 - 1,5 m/MuH.
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Puc. 3. @oTtorpaduv obpasua HNAO3 w3 ctanu C13
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Fic.4. MukpocTtpykTypa obpasua HNAO3 13 ctanu C1.3cn (41000)

FHUC. 2. JINTENHO-KOBOYHBIA MOAYNb BEPTUKANLHOMO UCNONHEHMA KenesoyrnepoavucTeld Cnnae no XMMWYECKOMY CO-

CTaBy COOTBETCTBOBAN YrNepoauCTON KOHCTPYKUWOHHOWM

‘:H- : F—: 1 Kt r--‘:'l:--]= ]

HenoOoevxHLIE ONOPHLIE NNKUTLI 6 4epes3 Nnockue Noa-
WWMNHWKKW KaYeHWA / HAXXKWMHLIMKW BUHTAMW 8 NpYXUMaIOT
wekn 4 K DokoBblM CTEHKaM cynnopTa, obecneyuean rep-
METUYHOCTb CTLIKOB MEeXAy CTeHKamMu KpucTannusatopa
Npu OeNCTBMW PAacnopHbIX yCcunuii nedopMmupyemoro Mme-
Tanna.

CTOWKK CTaHWMHBI 9 KpenaTes K GyHOAMEHTY aHKepHLIMM
Dontamu 1 XKecTko GUKCUPYIOTCA OTHOCUTENBHO APYT OpY-
ra CTAXKAMW (HA PUCYHKEe He 0ToDpaxeHsl) unu DOKOBBIMM
CTEHKAMK CTaHIMHEI.

Ha onbiITHO-NpombILWUNEeHHoM BapuaHTe JIKMB (puc.1),
W3roTOBNEHHOM W ycTaHoBneHHom B MMuM IOBO PAH,

| L' -
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cTanu oObIKHOBEHHOTO kKavyecTBa mapku CT1.3 MOCT 380-

94. MukpocTpykTypy obpasuoe HA3 Tvna nonocel pas-
Mepom bUx18 MM (puc.3) nccnegoBanu B AByX CEYEHWUAX
— NpoOoneBHOM (OCEBOM) W nonepevyHom. YocTaHoOBNEeHOo,

HTO MWKPOCTPYKTYPa B NPOAOABHOM W MONEpevyHoOM ce-
HeHWAX 0Dpa3uoB NpakTU4Yeckn He otnu4aetcs. Mertann

obpazua HNA3 B ueHTpansHoi 06nacTi MmeeT deppuTo-
NEPNUTHYIO CTPYKTYPY C 3NIeMEeHTaMW BUOAMAHLUTEeTTOBON
CTPYKTYPLI. MWKPOCTPYKTYDA HApPVXHEIX CchnoeB ¢ obewx
MOBEPXHOCTEW Ha rnybuHy npumepHo 4 mm (npu obwei
TonwmHe obpasuya HIO43 18 mm) Mmeer menkosepHW-
CTYID CTPYKTYPY, XapakTepHyYK ON9 CcTanu B COCTOSHWMW

.
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nocne ropadYend gedopmMauvM W nocneayowero oTxura
(puc. 4). Paamep 3pedHa cooTeeTcTByeT rpynne Ge«/—Y=
(wkana 1 no TOCT 5639-82) co cpegHWM YCNOBHLIM OKMa-
meTpom 3epHa 0,0267 mm ana G«/», 0,0196 mm ana rpyn-
nel G«8» 1 0,0138 mm ona rpynnel G«Y=, [1pUCYTCTBYIOT
y4aCcTKKM C ABHBIMKM cnegamu gegopmaunm, Ha KOTOpPbIX
npocMaTpuBaeTcs gaxe nonocyarocte (bann 1 wkana 3,
pan B no NOCT 5640-68).

PazmepHO-reOMeTpUHecKyd TOYHOCTE 00pa3uoe oue-
HWBaNK NO OTKNOHEHWAM €€ TONWWHB OT HOMWHANBLHBIX
DAa3MEpPOB OCHACTKW. B ka4YyecTtee HOMWHANBHOMO pa3smMepa
OCHACTKW Bbin BbIDpaH pasmep kKanuwbpyrlouwen Yactyu noa-
BUXHOMO KpucTannuaartopa JIKM,

MamepeHnsa NpoOW3BOOMNTKM BOONE OCEBOW NWMHWUW 3a-
TOTOBKW C Warom namepeHin B 20 mM. KONMYECTBO TOYEK
M3MEDPEHWIA cocTaBnano He meHee 20 no ogHomMmy obpasuy.

ol

[locne cTaTUCTUYECKOW 0DpaboTkn pe3yneTatoB naMmepe-
HWIA cpegHee abCoNKTHOE OTKNOHEHWME OT HOMWHANBHOIO
paamepa coctasmno 0,1 1Mmm Npy AOBEPWUTENLHOW BEPOAT-
HOCTK 0,95, 9TO OTKNOHEHWE COOTBETCTBYET 3-MY KNnaccy
ToyHocT no [OCT 26645-80 W ABNAETCA XapakTepHbIM

ONA 3dlMOTOBOK dHANOTMHHOTIO TUNOP4damMepd, KOTOpPBIE 13-
roTABNWBAIOTCAH cneuwaneHbiMK cnocobamm nuTeda (NMUThE

nog oaBneHuem, X1MoKaqa WrtaMnoBka).

Cnucok nuTepartypsl

1. OguHokos B.M. TeopeTuyeckoe W SKCNeEpUMMeHTankHoe
MCCNegoeadHMe HenpepsiBHOroO npouecca kKpwucTtannuaaunu
MeTtanna npyv oOHOBpeMeHHOM ero aedopmuposadHuk/ B.W.
OpwHokoe, B.M. lNpockypakoe, B.B. HYepHomac. — M.: Hayka,
2006 - 111 c.

NMHUTAUMOHHOE MOJIENHPOBAHUE ANMA3HO-AGPASHBHOK

O6PABOTKH JIETANEH C H3HOCOCTOMKHMH NOKPBITHAMM

H.I MOCTOBAS, acnupant, A.A. CUTHUKOB, npogeccop, 4OKTOP TEXH. HaYK,
C.J1. IEOHOB, gouyeHT, kaHg. TexH. Hayk, AntI'TY um. U. . NMonayHoBa, r. bapHayn

HaHeceHMe NOKPLITMH W3 WM3HOCOCTOWMKWMX MaTepwanos
Ha o0bOpabaTeiBAalOWWA MHCTPYMEHT, Ogetann mMalwuH, nap
TPeHWA NO3BONAET MHOMOKPAaTHO NOBLICUTE YPOBEHbL 3KCNNY-
ATAUMOHHBIX xapakTepuctuk. ocne HaHeCeHWA NOKPLITUIA
NOBEPXHOCTL OeTaner WMMeeT 3HadYWMTenbHble OTKNOHEHWS
OT DOpMBl M HWU3KYID LWEePOXOBATOCTE noBepxHocTW. [pK-
MEHEHWE MX B yanax TpeHuA De3 MexaHwndeckon obpaboTkm
HEBO3MOXHO., Hawbonee pacnpocTpaHeHHsIM MEeTogom
obpaboTkM ABnAeTcA WnudoBaHWe, KOTOpOe NO3BONSeT
obecneynTe Tpebyemele NnapameTpkl KA4eCTBa NPW BeICOKOW
NPOVM3BOONTENBHOCTH. BaXHbIM QakKTOpPOM, YCNOXHAKLLIAM
aTan nNpoeKTUpPOBaHWA onepauny obpaboTkK NOKPLITUA,
ABNAETCA pa3pO3HEeHHOCTE W y3kaa obnacte NpyUMeHeHWd
M3BECTHLIX W3 HAyYHO-TEXHWYECKOW nNUTepaTtypsl peko-
MEHOAUWK NO HAZHAYEHWID XApPakTepUCTWUK MWHCTRYMEeHTAa
A pexumoB pezadua. [IpoeegeHne DONBLUOND KONWM4YecTBa
AKCNnepuMeHTanbHbiX Uccnenoeaduii HeadggekTMeHo. bonee
LHenecoobpazHo Nnony4YeHre UMUTaULMOHHOW mogen Ha base
M3VYEeHWA PU3MYeCcKnx ABNeHWH, NPOUCX0AALLMX B Npouecce
0bpaboTKn M3HOCOCTOMKOro NOKPLITHA.

JKCNepMMeHTaneHeie wWccnegoBaHMa MUKpopenseda
nﬁpélﬁmaHH::rm M3HOCOCTOWMKONO NOKPBLITUA NOKAa3bLIBAKT,
4TO MexXaHW3m opmMooDpa3oBaHWAa NMOBEPXHOCTW NOKPbI-
TMA NpK obpaboTke codyetaeT B cebe npouecckl pe3aHMs-
MWKPOCKanbIBAHWA W 0DBLEMHOIO XPYNKOro paspywedns [1).
BHeapeHWe eaAMHWYHOr0 3epHa MHCTPYMeHTa B obpabartsl-
BaemMblil MBHOCOCTOWMKWMI Martepuan NokpbiTUA B 00NacTy MX
B3aUMMOOeMCTBMA CONPOBOXOAETCH BLICOKMMIK HANPAXEeHW-
AMKW, NPUBOAALLMMKW K PA3BMTUI0 MWKPOTPELWWH, HaxoOn-
LWMXCH B HENOCPeaCcTEEHHOW DNM20CTH AedeKTOB CTROeHUA
NOKPBITUA (NOP W pasnuyHbIX BKNOYEHWKM)., Kaxaaa nopa
HaNbLIMEHHOND NOKPBITUA ABNASTCA KOHUSHTPAaTOPOM Hanpsa-
weHWA, NoaToMmy Npouece Xpynkoro paspylwenns ¢ bonsluei
BEPOATHOCTBIO NPOXOAMT OT NOPLI K NOpe, a npouecc pesa-
HUA-MWUKPOCKanNeIBAHWA NPOWMCXOOMT B pPEe3y/bTATE HEeno-

CPEeOCTBEHHOro cpe3aHva MmaTtepuana NoKpPbITUA 38pHOM.
Ha OCHOBAHWW M3BECTHLIX pe3ynsTaToB NCCcneaoBaHWM
pacnpocTpaHeHWA TpelwWHbl B M3HOCOCTOMKOM MaTepua-
ne nNnokpelTua Deina pa3pabortaHa mogens anmasHo-abpa-
3MBHOWM 0OpaboTtkn. B ocHoBe pas3paboTaHHOW MOOEenwu
NEXUT MMUTAUWMOHHBIM NOOX00, KOTOPLIM 3aKnw4aeTcqd B
CRevyioulem. '

- npogune 0bpatoTaHHOM NOBEPXHOCTW AeTan QopMK-
pyeTcHd B COYEeTaHWW NpouecCcOB pe3aHWA-MWUKPOCKANbLIBA-
HMA 1 00BLEMHOMO pas’pyleHa B Martepuane NnoKpbITUa Npu
B3aMMOOenMCTBMY MHCTPYMEHTA WM 3aroTOBKM,

— B npouecce obbeMHOro paspylweHus Marepwana no-
KPpbITUA (TpewrHooDpa3oBaHWa) y4acTBYOT makpoaedek-
Tl — NOPHB HANBNMEHHOTQ CNOA,

- B Npouecce MWUKpoOpes3aHWa-ckaneiBaHWa (Henocpen-
CTBEHHO pe3aHWd) NpoucXoonT KOonWwpoBaHWe npodunein
3epHa Ha UCXOOHYIO NOBEPXHOCTE 3aroTOBKMK;

- KOOPOWHATHl PeXyLLWMX 3epeH U UX NpoQWNb ABNAKTCH
cny4anHeliMK NapameTpamMi, KOTopbkle 3aBWUCAT OT reoMe-
TPHMKM 30HbLI KOHTAKTa, PEeXMMOB pe3aHna M XapakTepuCcTHUKN
MHCTRPYMEHTA, KOOPAWHATEI M PasmMepbl NoOp NOKPBITUA SB-
NAKOTCH EHWEHHHMH NdpameTpdMia 1 PpacnpeendaiTcH no
3af0aHHOMY 3aK0HY pacnpeneneaHus.

PacCMOTpWUM B Ka4eCcTBe nNpuMepa 0ouvH M3 pacnpocTtpa-
HEHHBbIX BUOOBR anmMa3Ho-abpasveHoil obpaboTkn, a MMEeHHO
nnockoe wnudoBaHve. BHadYane and MooenvpoBaHWA 3a-
naeTcA MCXOOHLIM NPOQWUNE 3aroTOBKW M NOPLI B MaTeprane
NOKPbLITUA. Ha WMCXOOHYID NOBEpPXHOCTh 3aroTOBKWM HakKna-
ObieaeTtca N 3eped Wnn@oBankHOro Kpyra, HaxoasaWwm=ca B
30HE KOHTaKTa MHCTPYMEHTAa U 3aroToBkKK, C y4eTom cnydan-
HOWM COCTaBNAILWEW NO pasMmepy 3epeHd, pacnonoXeHMD X
Mo NOBEPXHOCTHM MHCTRYMEHTAa U No rNyDrHe pe3aHns.

[eOMEeTPWA 30HbI KOHTakTa WHCTPYMEeHTa WM 3aroTOBKW
nokasaHa Ha puc. 1. [lpy NnpoxoxoeHWW 3aroTOBKOWM 30HbI
KOHTaKTa C Kpyrom rnybuHa pesaHwa f,=AB mMeHseTcH.
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MrHoBeHHOe 3HadeHue mMyDuHel t, onpegenseTcs Yrnom

(s KOTOPBIM M3MEHAETCA OT OT ¢« Ao U. B HavanbHbiA MO-
MEHT B3aMMOOENCTBUA MHCTRYMEHTA M 3aroToBKK (ToYka A)

t, =0, o, = 0, B KOHEYHbIM MOMeEHT (Touka C) t, =1, a, = 0.

-—————

Puc. 1. 30Ha KOHTaKTa 3aroTOBKKM W KRYra

Vi3 TpeyroneHwka AUA, HaxoowTcs: yrnoBas BeNWYMHa
30HblI KOHTaKTA O

Eﬂsu_ﬂ'q‘ alm)” . (1)
H

[lpy MOAENUPOBAHWK 3HAYEHWA YITIOB o, MOMY4aKTCH

reHepauMen cnyvYanHelx BennynH B npegenax ot 0 ot o. Wx

KONWYECTBO PaBHO KonwyecTey 3epedH N, HaxoasWwMxcA B

30HE KOHTaKTa MHCTPYMEHTa W 3aroToeku. [ns onpenene-

HWA rMyDWHLI pe3anHns f, 3epeH WNMpoBanbLHOro Kpyra B 3a-

BEMCMMOCTHM OT 3HAYEHWIW YTTIOB Uy PACCMOTPUM TPEYTONBHWMK
BOB., s kotopom OB, =0A, +t, =R-Cosa. + .

QA

t, =R -Cosa,, —H-Cosa=R-(Cosu,, —Cosa) . (2)
PacyeT rmyObuH pe3aHuna t, NO3BONAET Y4ecTL pacnpeae-
neHue seped N B mybuHy nokpeitua. BenwduHa f, 3aBucuT

OT yrna o,,, Haxogauweroca B npepenax ot 0 Ao o, n dpakrTnye-
CKOW ryDuHBl pe3aHus L i

KonW4ecTeO 3epeH, y4acTeyowmx B obpaboTke, paccyu-
ThIBAETCH MCX0OA 13 oDbema Kpyra, B KOTOPOM 3TWU 3epHa
HaxooaTtcqa. MNpu nnockom wnudoBaHWK 3aroTOBKA HAaXO-
OWTCH B KOHTakKTe C KPYrom B Te4yeHue BCero BpemMeHu, noka
Wi oBanbHBIM KPYr NOBOpaYy1eBaeTcs Ha yron ot o go 0 co
CKOpPOCTBIO V, (PKC. 1). 32 3TO Xe Bpems 3aroToBka nepeme-

lwaeTcs Ha pacctoaHue L, = CD co cKOpOCThIO NPOA0NLHOIA
nogayu Snp. KONMYecTBO 3EpeH, Yy4acTBYIOWMX B 0DbpaboTke,

onpegenseTcs no gopmyne (3):

V. xf
i e (3)
Voo 100 %
roe V.. — obbem abpaswvBHoOro 3epHa; f - obbemMHoe

FEPH 3EDEH.
Coepxalhie depeH B Kpyre, COOTBETCTEYIOLWLEE CTRYKTYPE

Kpyra, B npoueHTax; V, — paccMartpueaeMsblii 06bem kpyra;
| ... | = BBIMMCNEHWe Lenown YyacT 4ucna.

PacyeT yrnoBoW BENNYMHLI 30HbI KOHTAKTA, a TAaKKe KO-
YeCTBO 3epeH, Haxopawuxca B 0bpaboTke, 3aBUCAT OT dak-
TU4eCKOW rMybwrHbl pesaHus 3a npoxoa. Cxema onpegeneHus
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(pakTU4eckon rmyduHbl pesadHna npegcrasneHdHa Ha puc. 2.
dakTnyeckas rmybuHa pesaHns PacCYNTLIBAETCS Mo ypagHe-
HWIO DanaHca nepemMeLLeH1ii B TEXHONOrMY4ecKol CUCTEME, T.
€. HA OCHOBE CpPaBHEeHWS TEKYLLMX pa3MepoB kKpyra, 3aroTos-
K M PACCTOAHWMA OT CTONA A0 UeHTPpa Kpyra (yCTaHOBOYHbIMA
pasmep A) [4].
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Puc. 2. Cxema onpegenedus GakTU4Heckol mybuHel pesaHms

il

Ha nepeom npoxone 3arotoBkwn dakTmyeckas rnybuHa
pe3aHus ByoeT cneayowlen:

Irw & 551 — ¥, “u:lﬂ}_ ﬂ'ﬂ1 {t-:pi}_ {4}

Ha OCHOBE 3TOro ypaBsHEeHWA, MOLENkL paccYMTeIBAET pa-
OuaneHelt ceem meTanna (Ar, ). BenununHa ceema marepuana

NOKPBITUSA Ha KEXA0M NPOX0AEe PacCYMTLIBAETCS Kak PaccTo-
AHWME MEXY NUHWER BbICTYNOB Npoduns oeTanu 1 NUHUe
BLICTYNOB MCXOAHOro NPoMhUNs 3aroTOBKW, COOTBETCTBEHHO
BenMHYMHa QaKkTUYeckor rmMyBuHel Ppe3aHua Ha KaXOoM Npo-
xofe pasHas. Ha BTopom npoxope 1,

t-:I:-E =Se.1 _}’E{tqaz:'_ﬂrl"5H1“¢1}_5H2“¢2L (2)

Ha TRETkEeM:
t-:|1-:1 =5, T, "’553 “fa{rqra}_ﬂlﬁ —Af, — (6)
_ﬂﬁﬂ:tm}“ﬂﬁz{rﬂ}—ﬂﬁaﬂmaj I

M TdK Odfee.

Pe3ynsTatoMm HanoXeHWsa 3epeH anmasHo-abpasveHoro
WHCTPYMEHTA Ha WCXOOHYID NOBEPXHOCTE AeTtanM ¢ no-

KPBITUEM C YY4ETOM YIMOBOW BENWMYMHBI 30HLI KOHTakKTa o,
kKonu4ecTea 3epeH N, ydacTeyowmx B obpaboTke 1 hakTHye-

CKOW rmybuHe pesaHus L., ABNAETCH pacyeT Mukponpoduns
NOBEPXHOCTK, 00pa3oBaHHOW B npouecce KONWpPOBaHWUS
NPOPKUNA MHCTPYMEHTA HA NOBEPXHOCTL 3aroToBKKM (T.e. B
npouecce MWKpOpe3aHWs - ckanelBaHua). Janee npowc-
XOOWT pacyeT MUKPoONpo@UNa NOBEPXHOCTH, YYUTLIBAKOLIEN
TpewuHoobpasosaHwe B matepuane nokpbiTUs npu obpa-

boTke. lpouecc GOpPMHUPOBAHWA TPELWMHE OCYLECTBNIAETCH
no QopMyne:

min(y(x, —x,)° +(y, —y,)* +oy,) : (7)

roe X, ¥, — KOOpPOWHATHEI NOpbl, W3 KOTOPOW Ha4YMHAETCH
MUKPOTPELWWHA; O — SMNUPUYECKMIA KO3DDUUMEHT, oTBEYa-
IOWWIA 38 pasBUTUE TPELWWHEI B rNyEKMHY NOKPBITAA.
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Ha pwuc. 3 nNpencTaeneH anropuTM MOAenu anmMasHo-
abpazmeHoi 0DOpaboTkKM getanen ¢ WM3HOCOCTOMKWMMK NO-
KBl THHMIE.

PacueT Te XHONOTHIECKHY MAPAMSTPOS NpOLECea LOTehoBaANe

q=1 { L] BE01 Mo RoamYeC TEY
IKCIE PHMERTOE |

FPacter mapamsTpoP LUPPOXDBATOCTH
H CBAMA METAITTA

ParweT COeHICT SHAYE HHE
1% POXOBATOCTH B ChE Ma Me TRITE

Puc. 3. AnropyTM UMHMTAUWOHHOR MOAENnU anMa3Ho-abpazruBHONW
0BpaboTkK geTanei ¢ M3HOCOCTOMKMMK NOKPLITUAMM

McxoaHbIMKM JAaHHBIMK 08 MOOENMPOBaAHMA SBNAIOTCA:

— (U3NKO-MEXaHWYECKMEe XapakTepwucTWKK mMatepuana
NOKPLITUA (TBEPOOCTL, NOPUCTOCTR, 3aKOH pacnpegeneHns
nop U MX pasMepoe B Matepuane nokKpbiTya ),

— FreoMeTpUYecKre napamMeTpbl MHCTPYMEHTa U 3aroToB-
K (QMameTp MHCTpyMeHTa D, onvHa 3aroToBkw L, TonwmHa

3aroToBKW H);
- None paccedaHsa pasmepos 3aroToBKM,

— XapakTepucTukKa MHCTPYMEHTA (3epHUCTOCTh);

— PEXMMbI PE3aHKWA,

McxooHAaA NOBEPXHOCTL 3aroTOBKKW 2a03eTCH C NOMOLLEIO
reHepartopa cny4aiHelx Y1ucen B npenenax Nnons paccesaHus
pasMmepos 3aroToeku. Janee cnyyailHbiM obpasom no 3a-

OJaHHOMY 3aK0OHY pacnpegeneHy 3a04eTCH N nop — KOHUEH-
TRPATOPOEB HanpsaXxXeHWA. KONMWYECTBO NOp pacCYUTLIBAETCH

MCX0Oa M3 pasMepoB Nop WM BENWMYMHLI NOPUCTOCTH NOKPLI-
THA,

Pe3ynsTatoM pacdetTa no mMoaend HBnNEeTcA pacyer
MUKPONPODKWAA NOBEPXHOCTH, YYWTHLIBAOWEro npouecch
MUKpOpEe3aHMa — ckansiBaHMa W 0DBEeMHOMo paspylieHus
(puc. 4), N0 KOTOPbLIM PACCYMTLIBAETCH LUEPOX0BATOCTL 0D-
paboTaHHoW NnoBepxHoCTK Ra u cymmapHas BennynHa cLema
MaTepKana nokpbITus Ar.

[1na NnpoBepKn agekBaTHOCTHM MOOEeNW peansHOMY npo-
ueccy wnudoeaHua Obin NpOBeOeH CPaBHWTENbHLIA 3KC-
NeEPUMEHNT, KOTOPLIM NOKA3an, 4To pe3ynstaTel, NOAYYEeHHBIE

npv MMATaUWMOHHOM MOOCSNHMPOBdHWW MMEEHD-EEDEEHEHUITI

0BpPaboTKK NOKPLITHA, XOPOLLO COrNacylTCA C AKCNeprMmMeH-

TanbHbIMKM gaHHbiMK [1, 2], MakcvmManeHasa norpelHocTb

pacyeTa He npeeblwaet 15 %. 370 NO3BONAET CAENATL Bbl-
gon 06 apgekBaTHOCTW pa3paboTaHHOW MOOEeNW peanbHOoOMY

NpOLECCY.

Mrmpornpodius obpadoTaHiofl oBepXHOCTH

Puc. 4. Npogunorpamma obpadboTaHHOW NOBEPXHOCTI

PaspaboraHHas mogene anmasHo-abpazwsHOW o0Opa-
DoTKW peTtanein ¢ NOKPbLITUAMK YYWTEIBAET PUIUKO-MEXaHW-

Yyeckne ocobBeHHOCTW npouecca anmasHo-abpasvweBHOW 00-

paboTKW, PpeXMbl Ppe3aHnA, XapakTepucTUKy MHCTPYMEHTA.
[MpenmyLLecTBOM MOOENKW ABNAETCA BO3MOXHOCTE ERIDpPaTE

MHCTPYMEHT M Ha3Ha4YMThL PEeXWMHbIE napameTpel ana ob-
DABOTKM HOBBIX WMNKM MaNOM3YYEHHbIX WM3HOCOCTOMKMX NO-

KpbiTWU Be3 npoBegeHns OOpPOorocToALMX 3KCNepUMEHTORE.
Ha nporpammHoe obecneyeHwe Nony4eHo CBWOETENLCTBO
06 odhuuMansHON perncTpaunm [5].

Pabota BuinonHeHa B pamkax [ K «/lpoeegeHwe npo-

BnemHO-OpWUEeHTUPOBAHHBIX UCCNegoBaHuin M paspaboTka
Hay4YHO-TEeXHONONrMYecKnx OCHOB nNpOWM3BOACTBA nNpeLuuM-

3MOHHLIX geTaneu MALUMHOCTPOEHWA C NOKPBITUAMIA M3
HAHOCTRPYEKTYPWUPOBaHHBIX KOMMNO3ZWUWMOHHBIX MaTeprdlioB,

NONy4YeHHLIX METOOdMIK BEICOKOTEMNEPRATYDHOIO CHHTESd
npK1 yoapHo-e0NMHOBOM Mra3oTepMU4eCKkOoOM Harpeee:, windp

2007-3-1.3-00-04-032.

Cnucok nuTepaTtypsl

1. TexHonorvyeckoe obecneYyeHue KadecTea W3roToBneHWs
netanei ¢ M3HOCOCTOMKMMK nokpeiTiamK / C. Tl. KynaruwH, C.

Nn. Neowxoe, KO. K. Hoeocenos, E. 10, TatapkuH — Hoesocubupck:
Man-so Hoeocwub. yH-Ta, 1993, — 2089 c.

2. CutHukoBs A. A. TexHonorvyecekoe obecneyeHe TOYHOCTW

M3AroTOBNEeHWA petaneil ¢ NokpeiTHamMu / A A, CUTHUKOB — bap-
Hayn: M3n-so ANT. roc. TexH. yu-ta um. M. W. MonayHosea, 2004,

- 198 C.

3. TexHonormyeckoe obecneyeHue kKadyecTsa nertaned c
nokpeiTuamiK / 3. B. Peixos, C. A. Kniumedko, Q. . yuaneHko
- Knes: Haykosa aymMmka, 1994, - 179 c.

4. Kopones A. B. TeopeTUKO-BEPOATHOCTHLIE OCHOBLE abpa-
3MBHOW obpabotkn. HYacTe 2. BaavMoOeWCTBME MHCTPYMEHTA W

3aroToBkM npu abpazueHonr obpaboTtke / A. B. Kopones, 10. K.
Hoesocenos - Capatos: Man-eo Capart. yH-Ta, 1989, — 160 C.

5. CeugerenscTeo 0D OPUUMANEHOW perucTpauvu Nnporpam-

Mbl AnA IBM «PacyeTt npodunorpammsl NOBEPXHOCTH ABTANW C
W3HOCOCTOWKMM NokKpeiTHeM, obpaboTadHHol wnudoeaHrnem:= Ne

2007613355.




T- BN TEEm

BIHAHME PEXHMOB HA GOPMHPOBAHHE DCTATOYHbIX
HANPAXEHMi B NOBEPKHOCTHOM CNOE NPH PASMEPHOM

LOBMEUIEHHOM OBKATBIBAHUK

B.1O. B/TIOMEHLUTEWH, npogeccop, AOKTOP TeXH. HaYK,
M.C. MAXAJNIOB, cT. npen., kaug. TexH. Hayk, Ky3l'TY, r. Kemeposo
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VI3BECTHO, YTO O0NrOBEYHOCTE AeTaneil MalluH B CyLe-
CTBEHHOW Mepe onpefenseTcs Ka4eCTBOM NOBEePXHOCTHOro
cnoa ([1C), koTopoe GopMUpYeTCH Ha NPOTHXEHWW BCero

MNOCKOCTHM BPALWEeHWA Ha HeKOTOopLIA yron. Hataru pedop-
MHWDYIOWWX PONWKOEB CYLWECTBEHHO MNPEeBLIWAKT NPUHATHE

TEXHONOrMYECKOro npouecca.

UCcTato4yHele HanpsaxeHna (OH) aBnaiTca OOHMM U3 KO-
4YeBbix NnapameTpok kKavyecTea NC npu paznvyHeix BMOAX LIM-
KNUHECKKX 3HaKONepeMeHHbIX 3KCNNyaTauynoHHBIX HArpy3o0kK;
NPKY 3TOM BRXHYIO PONb UIPAET HE TONLKO 3HAK, HO W BENMYMN-
Ha 1 xapakTep pacnpegenedns OH no rnybuHe lMNC.

HInpokuMK BOZMOXHOCTAMKW N0  GHOPMUPOBAHUIO NO-
BEPXHOCTHLIX CNOEB CO 3HaYMTenbHbIMK CxumMarwmm OH
obnagaloT MeToasbl YynpovHAwwerd obpaboTkM, OCHOBaH-
Hble@ Ha NOBEPXHOCTHOM NAacTUYeckom AedopMUPOBaAHMW
(IM14), B yacTHOCTK, cnocod® pasMepHoro COBMELUEHHOro
obkateiBaHua (PCO) [1].

PazpaboTaHsl U MCCnenoBaHsbl ase cxemsl. Mo nepesoi ua
HWX ODKaTbIBAHWE OCYLLECTBNASTCA ABYMSA UK TREMS DOSMN-
KAMW, XECTKO HACTPOEHHbBIMW HA OnpeneneHHslil pazmep

obpaboTkn getann (puc. 1). MNpUHUMNKWANEHLIM ABNAETCH
TO, YTO B 30HY BONHOoODpazoBaHWA NOMELleHa pesuosas

NNacTUHA, YaCcTUYHO WK NONMHOCTEIO YOANAIOWAS BONHY Bbl-
CoToW h_ (3aWwTpuxoBaHHas obnacte). Peauoean nnactuHa
yCTaHaBIMBaeTCA Ha HEKOTOPOM PaccTosHWUM A, OT NoBepX-
HOCTW 3aroTOBKW, PA3BEpPHYTOW OTHOCUTENBEHO pPONUKa B

FONWK
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ona Mo v pocturaT eenM4MH h. =0,1...1,0 mm. Npn aToM
Pa3pyweHnsa MNOBEepPXHOCTW HEe npoucXonouT BCheacTBue
yOaneHus pes3uom 4acTti MeTanna B panoHe nnacTuyeckon
BOJMIHbI, B KOTOPOW NPOWM30LWIN0 HakonneHwe HanbonbLUMx
nedopmMalui.

MOYHKUMK pasmepoobpas3oBaHA BLINONHAKT aedopmMm-
pylouiMe MHCTPYMEHTLI;, TOYHOCTE 00paboTku onpenenfeTcs
BENMWYMHOW PACYETHOro Harqra hp, OOCTUXEHWME KOTOpOro
NPOWUCXOONT NOCNe Cpe3aHWA BOJHbLI LUWMPWHOW w.

[lpn obpaboTtke no BTopoit cxeme PCO pesel, HACTpoeH
TaKMm 0Dpas3om, YTO yOoanseT cnoi metanna ToNWWHON &, a

RONMMKKW OKQ3biBAOTCH daBTOMAaTHUYECKM YCTAaHOBNEHHbIMIA HA

PABHOMEPHYIO BENUYNHY h = hp.

B uenom o4ar gedopmaummn npu obpaboTtke PCO xapak-
TEPU3YETCH TEMW Xe reoMeTpUYecKMMIK napamMmeTpamMm, 4To
v Npw 00paboTke TPaAWUMOHHBIMK MeToaamu MNMNO: UCKNo-
HEHWE COCTaBnAeT 0DNacTe B panoHe cpes3aHusa nnacruye-
CKOW BONHLI [2].

PCO no3sonser B OOCTATOYHO LUKMPOKMX Npenenax pe-
YNUPOBaTL Takue napaMeTpbl Ka4YecTBa, KakK Lepoxosa-
TOCTEL NOBEPXHOCTW H_, ryOWHY ynpo4yHeHus h B npegen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>