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BOJIOKHHUCTBIX MaTepHalIOB C MOJYyYCHHEM BOJIOKOH Pa3IMYHOM JUIMHBI IS KOMIIO3HIIMOHHBIX CMECEH.
3amadeil SBISETCS pPACIIMPEHHE TEXHOJOTMYECKMX BO3MOXHOCTEH arperara. YCTpPOHCTBO HWMeeT
oynkep (1), 3arpy3ounsiii narpyook (2), cranudy (3), BepTHKaJIbHBIC Hampasisomue (4), BEpXHIOO
MPU3MaTHYECKYO (5), CPEAHIOI U HIKHIOI HIIMHAPHYECKHe KaMepsl (6, 7). OHU COeTUHEHBI MEXIY
cobort marpyokamu (8, 10) c oxmamm (9, 11). Bepxmsas kamepa (5) COEEP)KHT ILEMHBIE 3aBECHI
(17). Tlon HMMHM HaxoAsATCsl HAKIOHEHHBIE K IEHTPY Hampasisomue nonku (18). B HwkHel wactu
Kamepbl HaxomuTcss poMOOBHIHBINH Knaccupukarop (19), cocTaBiaeHHbI U3 MAPHUPHO COCAWHEHHBIX
TOANPYXUHEHHBIX Kiaccupumupyonmx miactud (0, 21). Bepxane mnactuasl (20) HaKJIOHEHB BHH3
0=(3-5)° c meneBUAHBIMU OTBEPCTHAMH M BBITPY30YHBIMU marpyOkamu (23) orceBa. HirkHME TIIacTHHEL
(21) naknonens! BHU3 f=(5-7)°. [lox HUMU ycTaHOBIEHBI O/ YIIIoM Y=(7-10)° BBIrpY304HBIE CIUIOIIHbIE
mIacTUHBl (25) oTceBa Marepuana depe3 BBITPy30dHBIE maTpyOku (26). B cpemHelt mummHIpHUYIECKOH
kamepe (6) pacHoNOXeHBl yCeUYeHHble KOHYCHI (27) ¢ TpOIONBHBIMH OTBEPCTHSAMH IO OOKOBOM
noBepxHocTH. OHU COEMHEHBI C BBIXOJHBIMU NarpyOokamu (28), KOTopble HaXOISTCs BHYTPU CETYAThIX
YCEeYeHHBIX KOHYCOB (29) 1 conpsDKeHBI ¢ MUIMHApHYIecKoi BctaBkoi (30) B meHTpe. CeTdaTsie KOHyca
(29) oxaiimMIIeHBI CIUTONTHBIMU YCEYEHHBIMH KoHycaMu (31) M UMEIOT BBIrpy30uHble marpyoku (32).
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MIIK 20.01 BO7B1/12

YCTpORCTBO 4151 BUOPALMOHHO-LIEHTPOOEKHOM KiaccubuKauuu

TEXHOTCHHBIX BOJIOKHUCTBIX MaTepHaJiOB
M3o0perenre npeaHasHayeHO I [Je3aryIOMEpalldd M KiIacCU(pUKalLuu

Pa3IMYHBIX TEXHOIEHHBIX BOJIOKHHUCTBIX MaTepHaIOB (0a3aJbTOBEIX, 1ETIOJIO3HO-
OyMaXXHBIX,  BEPMHKYJIHMTOBBIX  OTXOJOB,  @HHM3OTPOIMHBIX  MAaTepuasloB
XHMHYECKOTr0, CEJbCKOX03HCTBEHHOrO NPOU3BOJICTBA U JIP.) U MOJIYYEHHUS U3 HUX
BOJIOKOH pa3IuYHON JUTAHBI it b KOMITO3ULIMOHHBIX cMecen
MHOTO(YHKLIHOHAIBHOTO Ha3HAYeHHs, HCIIONb3yeMBbIX B Pa3iMYHBIX OTPAc/aX
MPOMBILLIEHHOCTH.

M3BectHa  ycTaHoBka  and  nepepabOTKM  OTXOMOB  MPOU3BOACTBA
MUHepaJbHOW BaThl (mateHT P® Ne 2044711 MITKC1C04B5/02, omy6a.
27.09.1995). Ona conepXHT APOOUIBHOE YCTPOMCTBO, KOTOPOE NPEACTABISET
coboi  pacnonoXeHHbIH  nojx  BankoBoH  LeHTpubyroi  aumcmem6bparop.
HenocratkaMu [aHHOro yCTpOHCTBa SIBJISIOTCS HEBO3MOXHOCTh IepepaboTku
TEXHOI€HHBIX BOJOKHHMCTBIX MAaTepUallOB pa3IMYHON TEKCTYPBHI.

M3BecTeH  M3MENBUMTENb-TPAaHYJISATOp Ui MEepepaboTKH  OTXO/OB
MPOU3BOACTB MUHEPAJILHON BaThl (IATEHT Ha MOJIe3HYI0 Moaenb PO Ne 172975 Ul
MIIK C04B 5/02, B02C 18/30, omy6n. 02.08. 2017, 6ron. Ne22). VerpoiicTso
COAEPXUT 3arpy304Hbli OyHKep, B KOTOPOM pacloOJiOKeHbl aBa OapabaHa ¢
KOJIKAMH, BPaLIaIOLIMECS C PasHbBIMU OKPY>XHBIMH CKOPOCTSIMH Ha BCTpeuy Jpyr
Apyry. B HuXHeH uyacTH KoOpmyca pacrojioKeH ILUHEK C KOJKAMM, a B JHHLIE
OTBEPCTUS IJI1 OTCEUBAaHMSI HEBOJIOKHUCTHIX BKIIIOYeHUI. HemocTaTkamu maHHOro
YCTPOMCTBA ABJIAIOTCS HEBO3MOXHOCTH NMONy4eHHUs GHOPBI pa3jMYHBIX pa3MEPOB,
a TaKoKe He MONHOE y/AaJleHHe HEBOJOKHHUCTBIX BKJIFOUEHHUH U MPOCHIIH.

Haubonee OaM3kuM K npeayaraeMoMy YCTPOMCTBY, IIPMHATOMY 33
NPOTOTHII, SBJAETCA YCTPONCTBO [IMsi nepepaboTKH TEXHOTEHHBIX BOJOKHHUCTHIX
MaTepHaJioB AU noslydeHus: ¢pubpoHanonHutened (BapuanTthbl). Ilatent PD Ne

2692624 C1 MIIK B02C 17/08, YctpoiicTBo M cnocob rnepepaboTKu TEXHOTEHHbBIX



BOJIOKHUCTBIX MaTepHajioB 1is nojiydeHus QuOpoHanosHuTeneid (BapuaHThbl),
ony6u1. 25.06.2019, 6ron. Ne 18.

YKa3zaHHOe YyCTPOWCTBO BBINOJHEHO M3 OyHKepa, ‘3arpy304HOro narpyoka,
CTaHUHBI, BEPTUKAJIBHBIX HAMpPaBJAIOLIMX, BEPXHEH, CPEAHEH M HMXXHEH Kamep,
COEIMHEHHEBIX MEXAY COOOM maTpyOKaMH C OKHaMH W pa3MeIleHHBIX Ha pame.
BepxHsaa 4acTh mocieqHel, WapHUpPHO CBA3aHa C MOJN3yHaMHU OINOPHBIX CTOEK, a
HWXXKHSASI — LIAPHUPHO C SKCUEHTPUKOBBIM BajioM. [lpoTHBOBeECHl, pa3melleHbl Ha
ONOPHBIX CTOMKAX, 3aKpeIjIeHHbIe Ha CTaHUHE. BepxHsis kaMepa rnpu3MarTuveckas.
B He#l pacnosioXeHbl UEMHBIE 3aBEChl, I1Ie IPOMCXOAHUT MPOLECC Ae3arioMepalyu
Mmarepuana. JIBe napyrue Kamepel — LWIMHApUYeckue. B cpemHeill kamepe
MPOUCXOANUT U3MEIbUYCHHE — MaTepUall ABMXKETCS M0 JJJIMIICOUIHONH TPaeKTOpHH,
a B HIKHEH — arjoMepupoBaHHMe, MaTepuas TMOJBEPraeTcsi OKaThIBAIOIIEMY
BO3JEHCTBUIO MIPH IBUKEHHUU 110 KPYTOBOM TPACKTOPHUH.

C cymecTBEHHBIMH MpH3HaKaMH H300pETEHUs] COBMANAET CliEAYrOLIas
COBOKYMHOCTb  IPM3HAKOB  NPOTOTHIIA: YCTPOMCTBO  BKJIOHAaeT OyHKep,
3arpy304HbIH NaTpyOOK, CTaHUHY, BEPTUKaJIbHbIE HAMPABJISIOUIME, BEPXHION
NpU3MAaTHYECKYI0, CPEAHIO U HIXKHIOIO LIWIMHAPUYECKUE KaMepbl, COeIMHEHHbIE
MeXIy coboil maTpyOkaMu ¢ OKHaAMH M pa3MellleHHble Ha pame. BepxHss yacThb
pambl LLIAPHUPHO CBsA3aHa C ITOJI3YHaMH ONOPHBIX CTOEK, a HHXKHSS — LLIAPHUPHO C
OKCLUEHTPUKOBBLIM BajioM. MMeIOTCs NpOTUMBOBECHI, pa3MElleHHbIe Ha OMNOPHBIX
CTOMKAaX, 3aKPEMNJICHHbIX Ha CTaHUHE.

HenocrtarkaMu gaHHOTO YCTpOWCTBa SIBISIIOTCS Y3KHE TEXHOJOIMYECKHE
BO3MOXHOCTH, YTO CBA3aHO C HEBO3MOXKHOCTBIO OCYLIECTBJICHHs Kiaccu(uKaiuu
BOJIOKHHMCTBIX MaTepHaliOB Ha pa3lInyHble (PaKIHH, OTCYTCTBHEM BO3MOXXHOCTH
ylaJIeHUst HEBOJIOKHUCTBIX BKIIFOYEHUH U [TPOCHITIH.

3ajayel, Ha pelleHHe KOTOpPOHW HampaBieHO U300peTeHHe sBJseTCs
paclIupeHHe TEXHOJIOTMYECKUMX BO3MOXHOCTEW arperarta 3a cueT oOecrneveHus
nepepadOTKU I[UUPOKOrO CMEKTpa TEXHOTEHHBIX BOJIOKHHUCTBIX MaTepHalloB C

pa3inYHBIMU (bH3MKO-MEeXaHUYECKUMHU XapaKTEepUCTHUKAMHU, noJjiyyeHue
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¢GUOpPOBONOKOH  pa3iMyHBIX  (pakuui, ynajeHue ﬁ3 nepepabaTbiBa€MOro
MaTepHalia HEBOJIOKHUCTBIX BKIIFOYEHUN U MEJIKOW MPOCHINH.

Pemenne 3amaym obecrieuuBaeTcsi 3a CUET TOrO, YTO YCTPOMCTBO s
BHOpaLIMOHHO-LIEHTPOOEXKHOW  KNacCH(PHKAUUU TEXHOTEHHBIX  BOJIOKHHMCTBIX
MaTepuanoB MMeeT OyHKep, 3arpy30uHblii MaTpyOOK, CTaHHHY, BEPTHKAIbHbLIE
HanpapjdloNIMe, BEPXHIOK  NPU3MATHYECKYIO, CPEIHIOIO M  HIKHIOI
HWIMHIPUYECKHE KaMepbl Ul NepepaboTkH MaTepHasioB, COCAMHEHHBIE MEXIY
coboii matpybkamu C OKHaMu M pa3MelleHHble Ha paMe. BepxHsis 4acTb pambl
[IAPHUPHO  CBsi3aHa € TOJA3YHaMH  BEPTUKAJBHBIX  HAIPaBIAIOLIMX,
pacroioXXEeHHBIX Ha OMOPHBIX CTOMKAX, @ HUKHAS — LIAPHUPHO C IKCUEHTPHUKOBEIM
BaJIOM, UMEIOLLIUM MPOTHBOBECHI.

B mpeanokeHHOM pelIeHMH BepXHSS KaMepa NpU3MaTH4eckod (opMel
CONEPXHUT 3arpy304HBIC U BBITPY304YHbIE NATPYOKH IO LIEHTPY, LEHHBIE 3aBECHI.
[Ton HUMHK HaXOAATCS HAKIOHEHHbIE K LEHTPY HaNpaBisiolIKe MOJKH. B HuxkHeN
YacTH KaMepbl HAXOAMTCA pPOMOOBUIHBIH KJIACCU(PHUKATOP, COCTABJIEHHbIA W3
IIAPHUPHO COEAMHEHHBIX MEXIY COOON MOIIPYXHHEHHBIX KJIACCH(DHIUPYIONIHNX
iacTHH. BepxHWe, HaKJIOHEHBl OT LeHTpa BHHM3 mnoj yrmoM a=(3+5)°, ¢
LLEIEBUIHBIMU OTBEPCTUSAMHU U BbIFPY30YHbIMH NaTPyOKaMH OTCEBA BOJIOKHUCTBIX
MaTepUalloB, 3aKpellJieHHbie Ha OOKOBbIX CTEHKax Kamepbl. HudkHue niacTHHb,
HAKJIOHEHBl K LIEHTPY BHM3 nox yriom P=(5+7)° ¢ ceruaroii MOBEPXHOCTHIO,
CONPSDKEHBI C LEHTPAIbHBIM BBIIPY30UHBIM NAaTPYOKOM OTKJIACCH(MUIUPOBAHHOTO
npoaykra. Ilon HHXKHUMHU ceT4aThIMU IJIACTHHAMH YCTAHOBJIEHBI HAKJIOHEHHBIE B
CTOPOHY OOKOBbIX CTEHOK Kamepbl 1oa yraoM Y=(7+10)" Bbirpy3outble
CIJIOUIHBIE MIACTHHBI OTCEBA MEJIKOBOJIOKHHUCTOIO MaTeprala Yyepe3 BhITPY304HbIE
natpyOku.

B cpeanel uununapuueckoil kamepe knaccudukaTtopa BAONbL €€
FOPU30HTANIBHOW OCH pacCrojIoXKEHbl CONPSIKEHHbIE MexXJy co0OoH oT ueHTpa
00JIbLIMMH OCHOBAHMSAMH K CTEHKaM KaMephl yCeUeHHbIE KOHYCHI C NPONOJLHBIMH
OTBEPCTHUSAMHM IO MX OOKOBBIM MOBEPXHOCTAM. [lo KkpasM Kamepbl KOHYChI

COCMHEHB! OONBLIMMHM OCHOBaHHMSIMH C BBIXOJHBIMH mNarpybkamu. Camu 610Ku



KIacCH(ULUPYIOIHUX KOHYCOB HaXOASTCS BHYTPH CETYATHIX YCEUECHHBIX KOHYCOB,
PacroJIOKEHHBIX OOJNBIIMMH OCHOBAaHUSMH K LEHTPY KaMephl, A0 COMpPSDKEHHUs C
LUMIMHAPUYECKOH BCTAaBKOM B UeHTpe. B HMXHEW 4yacTu yCTaHOBJIEHbI
pasrpy3ouHble natpyOku. CeTyaTble KOHyca Tak)Xe OKaWMIIEHBI CIUIOLIHBIMU
YCEYEHHBIMH KOHYCaMH, OOJIbIINE OCHOBAHUS KOTOPBIX HAIpPAaBJIEHbI K TOPLEBBIM
JAHMIIAM  LMJIMHIPUYECKOH  KaMepbl € BBIFPY30UHBIMH  narpybOkamu
MEeJIKOBOJIOKHHUCTOI'O MPOAYKTA.

Bribop yrioB HakioHa MIacTUH OOBACHSETCS TEM, YTO MaTepuayl Ha
BEPXHMX LIEJEBUAHBIX IUIACTMHAX ABWXKETCS C HEOONBIIOW CKOPOCTBIO 3a CueT
€CTECTBEHHOro rmnoxamnopa. Ha HMXHHMX ceTYaThIX IUTACTHHAX [POHCXOTUT
WHTEHCUBHBIA TMPOLIECC pacCeMBaHUs C YBEJWYEHHEM CKOPOCTH JBH)KEHUS
MaTepuaa, a Ha CIUIOUIHBIX — BBIBOJ OTCEHHOIO METKOBOJIIOKHUCTOIO U3 KaMephl.

YcraHoBeHHBIE Hal KJIacCUDUUUPYIOMUMH [UIACTHHAMH C IIEJIEBHIHBIMU
OTBEPCTHSMHU €JIOYHOOOPa3Hble BBICTYNBI C YITIOM pacKphITH  (O=(60+90)°,
HanpasJi€HHbl€ Ha BCTPEYy JBUKEHUIO NO3BOJSIOT YBEJIMUUTh BPEMS HAXOXKAEHUS
MaTepuaa Ha NepBol CTaAuM KiaccubUKalUMKM KaK W yroi ux HakioHa a=(3+5)".
JIBH>xeHHe MaTepuaa OCyIEeCTBISETCS 3a CUET €CTECTBEHHOTrO MO ITopa.

YcTaHOBNIEHHBIE B HM)XKHEH HacTH NMPU3MATHUYECKOW KaMephbl CTYNEHYaThie
BBICTYTIBI C YIJIOM HAKJIOHA K FOPH30HTaH BBepX - €=(5+10)° u cheMHoil ceTuaroii
MOBEPXHOCTBIO,  TPOTUBOIOJOXXHO  JBUXXEHHIO  Marepuaga  MO3BOJSAIOT
MTEHCU(ULUPOBATH NpoliecC KJiacCHbHUKALIHH.

YCTaHOBJIEHHBIE B CpeAHEH LMIMHIPUYECKON KaMepe yCedeHHblE KOHYCHI,
UMEIOIME  Pa3{YHYyX0  KOHYCHOCTb  COCTaB/ISI€T:  YCEUEHHOr0  KOHyca
Kyc=(0,14+0,18), ceTuaroro yceuenHoro koHyca Keery ye« =(0,26+0,3), yceueHHbIX
HapyXHbIX  CIUIOIUHBIX KOHYCOB  Kiapyc«=(0,32+0,36), urto obecneunBaer
knaccudUkaLMio marepuana Ha Oosiee Menkue ¢pakiuu ¥ OTGOp MPOCHINH U
HEBOJIOKHUCTBIX BKJIIOUCHHIA.

IIpencraBineHHble  BBIILIE YUCIOBBIE 3HAYEHHS MapaMETPOB SBJISAIOTCS

ONTUMAJBHBIMHU, 4ToO ObL10 MOATBEPKKACHO B X0onc IMPOBECACHHUA



9KCMEPUMEHTANIBHBIX UCCIIEIOBAHUA B y4eOHO-IPOU3BOJCTBEHHOM J1ab0paTOpuH
aBTogopoxxHoro uHctutyTa BI'TY um. B.I'. lllyxoB.a.

Takum 00pa3om, COBOKYNMHOCTb NPUBENCHHBIX BBIIE CYIIECTBEHHBIX
KOHCTPYKTHUBHBIX IPHU3HAKOB IO3BOJIAET MOJyYHUTh OMNpEJCieHHbIE TEXHUYECKHE
pe3yJIbTaThl U PELIUTH IOCTABICHHYIO 3aJa4y.

H3obpetenue mosicHseTcs yepTexamu, rae Ha ¢ur. 1 usobpaxeH oOmMii
BHUJl YCTPOWCTBA 71l BUOPALIMOHHO-LIEHTPOOEXKHOM KJIACCU(PUKALUU TEXHOTEHHBIX
BOJIOKHMCTBIX MaTE€PUaIOB, HA QHT. 2 — BUJ A - KJIaCCHPHUUHPYIOIIas IIaCTHHA, C
IIEJIEBUIHBIMU OTBEPCTUAMM, Ha ¢ur. 3 — Bux b — oTcenBaromias rmiactuHa c
CEeTYaTOH TOBEPXHOCTbIO, Ha (uUr. 4 — BBIHOCHOH 3/eMEeHT B - KOHyCHBIH
npocenBaTe/Ib CpeAHeN UUIHHIPHYECKON KaMephl.

YcrpoiicTBo TSt BHOPALIOHHO-LIEHTPOOEKHOM KnaccubuKauyuu
TEXHOT€HHBIX BOJIOKHUCTBIX MaTepHaloB COCTOMT M3 OyHKepa 1, 3arpy304Horo
natpyOka 2, CTaHMHbl 3, BepTHKaJlbHbIX HANpaBIsAlOWMX 4, BepxHeit
MPU3MATUYECKON 5, CpeliHed W HMWXHeH UMIMHIApHYecKHX kamep 6, 7. Kamepsl
COCJIMHEHBl MEXy COOOM LEHTPalbHBIMM BBITPY304YHbIMH marTpybkamu 8, 10 c
okHamu kKamep 9, 11 u pasmemeHsl Ha pame 12. Bepxuss yacte pamsel 12
LIAPHUPHO CBf3aHa C TMOA3yHamMu 13 pacrnojioXeHHbIX Ha BEPTHKaIbHbIX
HanpaBJIsOIUMX 4 OMOPHBIX CTOEK 14, a HUXKHSAS — LIAPHUPHO C 3KCLEHTPUKOBBIM
BajioM 15. Ha skcueHTprkoBoM Baiy 15 ycTaHOBJEHBI NPOTUBOBECH 16 s
GaaHCUpOBKM arperarta Ipu ero paGorte. BepxHss kamepa 5 NpH3MaTH4ecKOid
GOpMbI ¢ 3arpy30uHbIM 2 M BbIPY304HbIM 8 narpyOkamu 1o LEHTPY CHabXeHbl
LeTIHBIMH 3aBecaMHu 17 ¢ pacrnoioXeHHBIMHM MOJ HUMH HAKJIOHEHHBIMH K LUEHTPY
HanpaBJIIOUIMMH TIO0JKaMu 18 U CONEpXHUT B HIDKHEH YacTH pOMOOBUIHEINA
kinaccuduxarop 19. Ilocnenuuit cocTaBieH M3 MIAPHAPHO COEMMHEHHBIX MEXIY
cobol TONNPYXUHEHHBIX Kilaccupuuupyroumx miactud 20, 21. Bepxuue
naactuHel 20, HakKIOHEHbI OT LEHTpa BHM3 moa yriaoMm a=(3+5)’, W umeror
lieNieBUIHbIE OTBEPCTUS 22 (ur. 2) ¢ enoyHooOpa3sHEIMU BBICTYIIAMH C YIJIOM

PacKphITUS (p=(60+90)0 M BBITPY304YHBIMU NaTpyOkamu 23 OTCeBa BOJOKHHCTHIX

MaTepualioB, 3aKpCIIJICHHbIC 00ATOBbIM COCIMHEHWEM Ha OOKOBbIX CTEHKax



6

kamepbl 5. HukHHe nuacTiHbl 21, HakJIOHEHBI K LeHTpy Toa yrioMm B=(5+7)°,
MMEIOT ChEMHYIO CeTYaTylo MOBEPXHOCTL 24 (dur. 3) U cTyneH4yaTble BBICTYIIBI C
YIJIOM HaKJIOHA K TOPH30HTaNH BBepX - £=(5+10)", onHHéKOBy}o anuny [1=12=[3 un
COIPSIKEHBI C LE€HTPaJIbHBIM BBITPY304YHBIM naTpyoxkom 8
OTKJIaCCH(QUIUPOBAHHOTO NMPOAYyKTa. [1o HHKHUMH CETYaThIMU IJIaCTHHAMH 21
YCTaHOBJIEHbl HAKJIOHEHHBIE B CTOPOHY OOKOBBIX CTEHOK KaMephbl MO YIJIOM
Y’=(7+10)0 BbIFPY30UHbIE€ CIJIOLIHbIE TUIACTHHBI 25 OTCE€BAa MEJKOBOJIOKHUCTOIO
MaTepuajla yepe3 BeIIpy304Hble natpyoku 26.

B cpepnell uuMnuHAPHYECKOH KkaMepe 6 yCTpOMCTBa A BHOPALMOHHO-
LEHTPOOEXKHOH KNAcCH(PMKALUKY TEXHOTEHHbIX BOJIOKHHCTBIX MaTEPHANOB BOJb
€€ FOpU3OHTANBHOH OCH PacrojiokeHbl 2 6J0Ka K1acCUPULUPYIOLIMX KOHYCOB.
Kaxzapii 13 6JIOKOB BBINONHEH M3  CONPSKEHHBIX Mém,uy co0Ol OT UueHTpa
OONbIIMMY OCHOBAaHUAMH K CTEHKaM KaMepbl 6 yCe4eHHBIX KOHYCOB 27 ¢
NPOJOJIILHBIMK OTBEPCTHSIMH MO WX OOKOBOM nosepxHocTH (¢ur. 4). [lo kpasm
Kamepbl KOHyca 27 coeiMHeHbl OOJILIIMMH OCHOBAaHUSMU C BBIXOAHBIMHU
narpybxamu 28.

Kaxnpiii 6110k npezncrasiseT coboil HaboOp U3 TPeX KOHYCOB — yCEYeHHBIit
KOHyc ¢ KoHycHOCThrO K, =(0,14+0,18), ceruaTplif yceueHHBI KOHYyC -
Keeriyex=(0,2670,3) ¥ ycedeHHbIH  HapyXHbI  CIUIOIIHOM  KOHyC -
Ky =(0,32+0,36).

Camu 6J10KM KJIaCCHPHLMPYIOLHMX KOHYCOB HaX(;IIHTCSI BHYTPH CETYaThIX
YCEHEHHBIX KOHYCOB 29, pacnoyioXeHHbIMH OOJIBIIMMH OCHOBAHUSIMU K LIEHTDY
Kamepbl 0, 10 CONPSKEHHUs C LWIMHAPUYECKO BeTaBkoi 30 B ueHTpe. B HikHeit
YacTH KaMephl YCTaHOBJIEHB!I pa3rpy3ouHbie natpyoku 10. IIpu sToM ceTuyaTble
KOHyca 29 OKaMMIIEHB! TaK)Xe CIUIOLIHBIMH yCEYeHHBIMU KoHycamHu 31, Gonbline
OCHOBaHMSl KOTOPBIX HAINpPaBjI€Hbl K TOPUEBBIM JHULIAM [MIHHIPUYECKONU KaMephl
0 ¢ BBI'PY30YHBIMU NAaTpyOKaMu 32 MENKOBOJIOKHUCTOrO NPOAyKTa (Gur. 4).

YcrpoiicTBo 11 BUOPaLMOHHO-LIEHTPOOEXXHOI KJlacCU(pUKaLUK

TEXHOICHHLIX BOJIOKHUCTBIX MaT€pHalion pa60TaeT CICAYIOILINM o6pa30M.



BonoxkHucTei Marepuan, Hanpumep 0a3aibTOBBIE BOJOKHUCTHIE OTXOJBI,
NOCTYNaeT B 3arpy3o4Hbii OyHkep 1. M3 Hero uepes 3arpy3ouHblil narpyOok 2
MaTepuay MomnajaeT B BEPXHIOK NpPU3MaTHUecKyio kamepy S. JlanHas kamepa
COBEPIIAET BO3BPATHO-NOCTYI1ATEIbHOE ABUXXEHHUE W IMPU MOBBILIEHHH 4YaCTOThI
BpallleHUs! JKCUEHTPUKOBOrO Bajla BO3HUKAET BUOpPAIMOHHOE BO3JECHCTBHE Ha
marepual. 3/1ecCh OH IOJBEpraeTcs Ae3arioMepalyd C [IOMOLIBIO LEMHBIX 3aBEC
17. Tlocne nenHeix 3aBec 17, MO pacroyiOXEHHBIM MO HUMM, HAKJIOHEHHBIMH K
LUEHTPY HampaBjsIOWMM TMoJKaMm 18 MaTepHan nomnajaetT Ha pPOMOOBHAHBIN
Kjaccuukatop 19, pacnoyoxeHHbIH B HIKHEH YaCTH MPU3MAaTHUECKON KamMephl.

[Ipoxons no knaccMGUUMPYIOIMM C LIENEBUAHBIMH OTBEPCTHAMU 22 U C
CeTYAaTOH TOBEPXHOCTbIO 24 IIADHUPHO COEOMHEHHBIM MeXAy CoOoH
NOANpPYXHUHEHHBIM  KiaccupuuupyromuMm — riactuHam 20, 21,  Marepuan
pacceuBaeTcs M KpynHas Qpaxuus (10+15) MM BbIBoauTcs uepes narpybku 23,
yTo 00ecneunBaeTcsi YCTAaHOBKOH IMPOCEUBAIOIUIMX JJIEMEHTOB  3aAaHHbIM
AUaMETpOM OTBepCcTUH. Marepuan pasmepamMu MeHee | MM 110 CIUIOLIHBIM
IJIaCTHHaM 25 OTCeBa MEJKOBOJIOKHUCTOTO MaTepuaja dYepe3 BhIrpY304YHbIE
natpybxu 26 ynansiercsi. Uepe3 BBIrpy304HBIH maTpybok 8 u OkHO 9 marepuan
pasmepamu (1-10) MM nonanaeT B Cpe/lHIOI LWIMHAPUUECKYIO Kamepy 6, rie
MPOMCXOAUT pa3JielieHHe MaTepuana Ha 0Oojiee KOPOTKHE IO JUIMHE BOJIOKHA 3a
CUET YCTAHOBKM CETYATOM MOBEPXHOCTH Ha yceueHHbIe KOHyca 27, 29.

Ilo kpasim cpenHeil kamepel KOHYChl 27 COEUHEHbl OOJIbLIUMU
OCHOBaHMSMM C BBIXOAHbIMKM natpyOkamu 28, uepe3 KOTOpblE BbIBOAMTCS
¢paxuus (5+10) mm. JlaHHas kamepa, pacroNokKeHa B UEHTPE MOABHXHONH paMbl
12, coBepiiaeT ABMXXEHHE IO 3JUIUICOMAHONH TpaeKTOpuHd. [Ip¥ MOBHILIEHHH
4acCTOThl BpaILlEeHUs YKCUEHTPUKOBOIO Bajla BO3HMKAET LIEHTPOOEKHOE IBHKEHHE
martepuasa B kamepe. Hepes uununiapuyeckyto BctaBky 30 B ueHTpe, Matepuan
pasMepamu (1+5) mm nonanaer B narpybok 10 u uepes.okno 11 Hanpasisercs B
HIDKHIOIO KaMepy 7, rie MPOUCXOIAT MPOLECCHl TOMOT€HU3AIMH CO CBS3YIONUM U
dopMOBaHUsI KOHEUHOTO NPOAYKTa. [10 CIIIOIHBIM YCeueHHBIM KOHYcaM 31, uepes

BBII'PY301HBIC l'Iany6KI/I 32 BbIBOJATCS IMPOCHINIb U HEBOJIOKHHUCTBIC BK/IIOYCHHKA.



IpennoxenHoe ycTpoicTBO 0becneunBaeT nepepaboTKy MIHUPOKOro CIIEKTpa
TEXHOT€HHBIX BOJIOKHHUCTBIX MaTE€pPHAJIOB C Pa3/IMYHBIMU (QHU3UKO-MEXaHHYECKHMHU
XapakTepUCTHKAMH, [0Jly4eHHe (PUOPOBOJIOKOH Pa3iIMYHbIX (pakiui, yaaaeHue
U3 TMepepabaTeiBAEMOro MaTepHajia HEBOJIOKHHCTHIX BKIKYEHHH U MEJKOH
NPOCHIIH.

[Tomumo 3TOrO, npeaIoXeHHas KOHCTPYKLIHSI BUOpaLIMOHHO-
LEHTPOOEXHOro arperara 06J1afiaeT CleAyOLUMH PEUMYILIECTBAMMU

1. Huskoli ~ 5HEpPro€MKOCTbIO M BO3MOXHOCTH  IOCTaAMHHOM
KIacCU(HUKAlMM  BOJOKHHMCTBIX ~ MaTepPHAJiOB C  pa3iM4HBIMH  (H3UKO-
MEXaHUYECKMMH XapaKTEPUCTHKaMU (HAChIMHOM TIUIOTHOCTBIO, aAre3MOHHOMN
CNOCOOHOCTBIO, TEKCTYPO U JIp.)

2. B03MOXHOCTBIO BapbUpPOBaHHUS TEXHOJIOTHYECKHX PEXUMOB poLiecca
Kiaccupuxauuy (4acToThl KojeGaHuM paGovuMX OpraHoB, YINOB HAaKJIOHA
OTCEHBAIOLIMX [TOBEPXHOCTEHN U JIp.).

3. Peanuszanmn KOMOWHMPOBAHHOrO BO3JAEHUCTBHS pabOUMX >JIEMEHTOB
Ha nepepabarbiBaEMbIi BOJIOKHUCTBIA MaTepHal U Ka4eCTBEHHBIE XapaKTEePUCTHKHU

rOTOBOT'O MPOAYKTA.



®opmyna u3obpereHus

YCTpoHCTBO 111 BUOPALIMOHHO-LIEHTPOOEIKHOM KIAaCCUBHUKALUE TEXHOTEHHbIX
BOJIOKHHUCTBIX MaTEPHAJIOB.
. YcrpoiictBo s BHOpALIMOHHO-LUEHTPOGEIKHOW KIACCH(PHUKALMHN TEXHOrEHHbIX

BOJIOKHUCTBIX MaTE€pHaioB, BKJOYaiolmee OyHKep, 3arpy304Hblii naTtpyook,
CTaHWHY, BEPTHKAJIbHbIE HAIPABJSIONIME, BEPXHIOI NPH3MATHYECKYIO, CPENHION
M HUXHIOO LMJIMHIAPHYECKHE KaMepbl M MepepaboTKH  MaTepuaros,
COE/IMHEHHbIE MEXy cODOH naTpyOKamMM C OKHaMM U pa3sMELIEHHblE Ha paMme,
BEpXHss 4acTb KOTOPOH IUADHMPHO CBS3aHA C TMONI3yHaMM BEPTHKANbHBIX
HaNpaBJIAIOIIKUX, PACIIOI0XXEHHBIX Ha OIIOPHBIX CTOMKAX, a HWXKHSS — IUAPHUPHO C
3KCLIEHTPUKOBBIM BaJIOM, HMMEIOIIMM IIPOTUBOBECH], omauuaroueecs TeM, 4UTO
BEPXHAS Kamepa MPU3MaTHYeCKOW (OPMBI C 3arpy30YHBIM M BBIFPY30YHbBIM
naTpyOKaMM MO LEHTPY, LENHBbIMH 3aBECaMM C pACTIONONKEHHBIMH MOA HHMH
HaKJIOHEHHBIMHU K LIEHTPY HaNpaBJIIOIMMH MOJIKAaMH, COOEPXKUT B HUXKHEH 4acTH
POMOOBUIHBIN KITACCH(UKATOP, COCTABIEHHBIH W3 MIAPHUPHO COEIUHEHHBIX
MEXAY COOOM MNOANPYXHMHEHHBIX KJIaCCUQUUUPYIOUIMX BEPXHHX [UIACTHH,
HAaKJIOHEHHBIX OT UeHTpa BHM3 moa yraoM o=(3+5)°, ¢ weneBUAHbIMHU
OTBEPCTHSMH M BBITPY30YHBIMH MaTpyGKaMy OTCEBa BOJNOKHHCTBIX MaTEpHAJIOB,
3aKperyIEHHbIX Ha OOKOBBIX CTEHKax KaMephl, a TaKKe HMKHHX, HAKJIOHEHHBIX K
LeHTpy BHM3 mox yriaoM P=(5+7)° mmactun ¢ ceTyaToil MOBEPXHOCTHIO,
CONpsIKEHHBIX C  LEHTPaJIbHBIM BBIIPY304YHBIM naTpyoxom
OTKNaCCHOULIMPOBAHHOTO MPOJYKTa, IIPH 3TOM IMOA HIKHHMH CETYATHIMH
MTACTUHAMHU YCTaHOBJ/IEHb! HAKJIIOHEHHBIE B CTOPOHY GOKOBBIX CTEHOK KaMephl MO
yIJIOM Y=(7+10)° BEIIPY304HbIE CIUIOLLIHBIE IJIACTUHBI OTCEBa
MEJIKOBOJIOKHUCTOTO MaTepualla 4Yepe3 BbIrpy304Hble NaTpyOKW, a B cpeaHei
LUMITMHAPHYECKOH Kamepe knaccudukaropa BJOJb €€ TOPU3OHTAIbHOH OCH
PACIONIOXKEHB! CONPSKEHHBIE M1y COBOM OT LEHTPa GOJIBIIMMU OCHOBAHUAMH K
CTCHKaM KaMepbl YCEYEHHbIE€ KOHYChl C INPOAOJIbHBIMH OTBEPCTHSAMHU 110 HX
GOKOBBIM IOBEPXHOCTAM C 06pa30OBaHHeM GJIOKOB, IIPH YeM TOCIETHHUE 10 KPasm

KaME€pbl KOHYCBI COCIHMHCHBI OONBIIUMHM  OCHOBAHUSAMH C BBIXOAHBIMH



naTpyOKamMu, a camu OJIOKM KIaCCH(QUUMPYIOIHMX KOHYCOB HAXOAATCS BHYTPH
CETYATBIX YCEUYEHHBIX KOHYCOB, pacCHOJIOKEHHBIX OOJBIIMMU OCHOBAaHUSIMU K
LEHTPY KaMephl, A0 CONPSHKEHUS C LWIMHIPUYECKOH BCTaBKOW B LIEHTpE, B
HIDKHEH 4YacTH KOTOPOM YCTaHOBNIEHbl Dasrpy304Hble MaTtpyOKM, IIPH 3TOM
CETYATBIC KOHYCa TaKXXe OKaWMJIeHbl CIUIOIIHBIMH YCEYEHHBIMH KOHYCaMH,
OonbluMe  OCHOBaHMA  KOTOPBIX  HANpaBieHbl K  TOPLEBbIM  AHHLIAM
LMITHHIPUYECKOH KaMepbl C BBITPY30YHBIMH NAaTpyOKaAMH METKOBOJIOKHHUCTOIO
NpOAYKTA.

YcrpoiictBo mo 1.1, omauuaroweecs TeM, UTO MLIeNeBble OTBEPCTHS BEPXHHX
KIaCCHQUUMPYIOUMX — IUIACTMH  KaMepbl PAacloNOKeHsl Ha HX  paboueii

MOBEPXHOCTH B LIEHTPAJIbHOW  4aCTW, yYCTAHOBJIEHHBIX [€pel  HHMH
—( 000
€I04YHOO0pPa3HbIX BBICTYNOB C yIloM packphlTus O=(60+90)" 1 HanpaBieHHBIMH

HaBCTpe4y NBHXXEHHUIO MaTe€pHaa, a 1o O0Kam ITACTUH — M0 HAKJIOHHBIM JTMHHSM,
napaje/ibHO COOTBETCTBYIOLINX CTOPOH BHICTYIIOB.

YcTpoieTBo N0 1.1, omauuaroweecs TeM, 4TO Ha BEPXHUX HAKJIOHHBIX paboumx
MOBEPXHOCTAX I[UIACTHH POMOGOBMAHOTO KNacCH(UKATOpa B HMXKHEH yacTH
BEpXHEH MPU3MaTHYECKOH KaMephbl YCTAHOBIIEHb! CTYIIEHYATBIE BBICTYIIBI C YIIOM
HAKJIOHA K TOPHM30HTaNM BBepX - £=(5+10)° u cheMHO# ceTuyaTol IIOBEPXHOCTBIO,
IIPOTHBOIIOJIOXKHO ABM)KEHHUIO MaTepHaia.

YerpoiictBo no n.l, omauualoweecs TeM, UYTO KOHYCHOCTb COMPSIKEHHBIX
KNacCU(UUUPYIOLIHX YCEUYEHHBIX KOHYCOB, YCTaHOBJIEHHBIX BJOJIb
FOPU3OHTAJIBHOM CpelHEH LUIMHAPUYECKOH KaMephl, COCTaBISET YCEYEHHOro
konyca K, ,.=(0,14+0,18), ceTuaroro yce4yeHHOro KoHyca Keerayex=(0,26+0,3),

YCE4EHHBIX HapY KHbIX CIIOIIHbIX KOHYCOB Kyp v « =(0,32+0,36).
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OTYET O MATEHTHOM IIOMCKE  [Hovep epasuiickoi sasBki:

(cratea 15(3) EATIK 1 npasuio 42 IlareHTHOH HHCTPYKIKMH K

EATIK) 202200051

A. KIIACCUDUKALIMA MPEIMETA U3OBPETEHUA:
BO7B 1/06 (2006.01)
BO7B 1/12 (2006.01)

Cornacio MexayHapoaHoli naTeHTHO# knaccuduxauun (MITK)

b. OBJIACTD ITOMCKA.

[pocmoTpenHas I0KYMEHTalkA (CHCTEMa KIaCCH(UKALMA B HHACKCHI MIIK)
B02C17/00, 17/08 B07B1/00, 1/06, 1/12, 4/04

DnekTpoHHas 6a3a JaHHBIX, HCIOJIE30BABILAACS NIPH MOKCKE (HA3BAHHE 6a3bl K, €CIIH, BO3MOXKHO, HCTIO/Ib3YEMBIE TOUCKOBBIE TEPMUHBI)
Espacenet, EATIATHC, Google Patents, Yandex Patents

B. IOKYMEHTbI, CANTAIOIIUECS PEJIEBAHTHBIMH

Kareropus* CCBUTKH Ha IOKYMEHTHI ¢ YKa3aHHEM, TAE 3TO BO3MOXHO, PENICBAHTHBIX YacTeH OTHOCHTCA K NYHKTY Ne

AD  [RU2692624C1 (®EJIEPAJIBHOE F'OCYJAPCTBEHHOE BIOJUKETHOE 1-4
OBPA3OBATEJIBHOE YYPEX/IEHHE BBICILEI'O OBPA30BAHMS "BEJITOPOJICKUI
rOCY JAPCTBEHHbIH TEXHOJIOTUUECKUY YHUBEPCHUTET UM. B.T'. IYXOBA")
25.06.2019, BeCb BOKYMEHT

A [US1846210A (FIRM HARTSTOFF METALL AG), 23.02.1932, Bech AOKYMEHT 1-4
A US4247392A (GONCHAROV EVGENY 8), 27.01.1981, Bech JOKyMeHT 1-4
A RU2217244C1 (BOPOHEXCKHIA FOCY IAPCTBEHHBIH ATPAPHbIM YHUBEPCUTET 1-4

MM. K.J0. TJIMHKH), 27.11.2003, BeCh JOKYMEHT

A RU2412753C1 (TOCYJIAPCTBEHHOE OBPA30BATEJIbHOE YUYPEXJIEHHUE 1-4
BBICILIEI'O HPO(DECCI/IOHA.IIBHOI‘O OBPA30BAHMSI "BEJITOPOJICKHM
TOCYIAPCTBEHHbIM TEXHOJIOTUYECKHWM YHUBEPCUTET UM. B.I'. LIVXOBA"),
27.02.2011, Becb JOKYMEHT

A SU1204274A (XAPLI‘(‘OBCKI/II‘/'I HUHCTUTYT MEXAHU3AILIMU U DJIEKTPUOUKALIMH 1-4
CEJIbCKOI'O XO354MCTBA), 15.01.1986, BeCh 1OKyMEHT

D nocneAyomme JOKYMCHTBI yKa3aHbl B IPOJIOJDKCHUH

«T» - Gonee No3aHMI JOKYMEHT, onyGIMKOBaHHBIH NOCIE AAThl IPHOPUTETA H
* OcobBle KATErOPHH CCHINIOYHBIX JOKYMEHTOB: MIHHH LOKY > ony x pHOp

«A» - IOKYMCHT, onpeaensiomuii 06wt ypoBEHb TEXHUKHU NIpUBE/ICHHBIH 1A NOHHMAHNA H300pETeHUA

«D» - IOKYMEHT, NPHBEICHHEIH B eBpasUiicKoit 3a%BKe «X» - IOKYMEHT, UMeIOLLuit HanGonee GIM3KOE OTHOIIECHHE K NPEIMETY NIOMCKA,
(E» - GoMee paHHUH IOKYMEHT, HO OTy6MKOBaHHBIH Ha ATy TOAAYHM TopoYALIKH HOBU3HY WIH H306peTaTeNnsCKUA YPOBCHB, B3ATEIHA B OTAENBHO-
eBpa3uiiCKO 3aABKH WK [IOCHC HEe o

«O» - JOKYMCHT, OTHOCAILMICS K YCTHOMY PacKphITHIO, 3KCTIOHHPO- «Y» - JOKyMeHT, HMelomuit Hanbonee 61M3K0e OTHOLICHHE K NPEIMETY NOHCKa,
BAHMIO U T.1. nopouanuit H306peTaTensCkuil YpOBEHb B COYETAHHH C IPYTUMH NOKYMEH-

"P" . IOKYMEHT, ONyG/IUKOBAHHEIN IO AATHI II0/a4H CBP3HACKOH & TaMHu TOl ke xcmeropm;
328BKH, HO TIOCJIC IATHI HCTIPALIMBAEMOTO NPHOPUTETA" ::L:- ;::;':::TT’ :p"x;f:ﬂ;’; ';a;;;grﬁ:;;;m“
,

Jlata nposezienus narentHoro noucka: 10/01/2023

VY10IHOMOYEHHOE JINLO:
HauansHUK OTAE/A MCXAHHMKH,
(PM3HKM U DIEKTPOTEXHUKH

J1.®. Kpbinos
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