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(57) M3oOperenne packpblBaeT KOMIO3UTHYH TEMIOM3OIAMOHHYIO OTHEYNOPHYH TaHeldb Ha OCHOBE

a’poresis U TEXHOJIOTHIO e¢ MPOU3BOCTBA. M300peTeHIe OTHOCUTCS K TEXHUYECKOH chepe OTHEYIOPHBIX
MaHesIe, B TOM 4Hciie KOMIO3UTHAsI TEIUIOM30JISILMOHHAsT OTHEYNOpHas IaHejlb Ha OCHOBE a3poreiis
BKITIOUACT B ceOs BEPXHHI MOBEPXHOCTHBIA CIIOW, OTHE3AIIUTHBIA CIOH, TEIUTOM3OJAUOHHBIA CIIOMH,
MOJIMYPETAHOBBIA CJIOM W HWXKHUN IIOBEPXHOCTHBIA CJIOM, HakKiIaAblBaeMble Apyr Ha Jpyra B
MOCJIEI0BATEIbHOCTH OT BEPXHETNO0 K HIKHEMY; YIOMSHYTBIM OIHE3AIIMTHBIM CIOH HMMEET MOIYIO
BHYTPEHHIOIO KOHCTPYKIIMIO, KOTOpasi 3all0JHEHA TpaHyJiaMy U3 TUAPOKCUAA AIFOMUHUS; B YIIOMSIHY TOM
OTHE3AIUTHOM CJIO€ YCTPOEHBI PABHOMEPHO PACIIONIOKEHHBIE pab0ovre OTBEPCTHSI, B KOTOPHIE BCTABIEHBI
VIUTOTHSIIOMKE IITU(QTH; HAa TOBEPXHOCTH YIOMSHYTOTO TEIIOM3OJSAIIOHHOTO CIIOS, IPUIIETAIONIETo
K YNOMSHYTOMY OTHE3alUTHOMY CJIOI0, PacIojIOKEHbl PaBHOMEPHO paclpeiesieHHbIE BBIEMKU IS
YCTaHOBKHU DJIEMEHTOB M3 a’porelisi; B YIMOMSHYTOM TEIJIOU3OJISIIMOHHOM CIIO€ CO CTOPOHBI BBIEMOK
JUIsl YCTAHOBKU JJIEMEHTOB M3 a’porens, YJAJIEHHbIX OT OrHE3AIMTHOIO CJIOsl, IMPENyCMOTpEHA
TEIUTOM30JIAIIMOHHAS BO3IYIIHAS TIOJOCTh, KOTOpas MMEET COOOIIAIoIIee COCAMHEHHE C KKIOH W3
YHOOMSIHYTBHIX BBIEMOK JIJISl YCTAaHOBKU DJIEMEHTOB M3 adporesisi; B YIOMSIHYThIE BHIEMKU JJI1 YCTAHOBKH
SIIEMEHTOB W3 a’pOTelisi YCTAHOBICHBI 3allONHSIONINE AJIEMEHTHI U3 adporeis. M300peTeHne moBhImaeT
3¢ GeKT MPOAOIFHON TEPMON3OIIIHNY TEIUIOU3OIIMOHHON OTHEYTOPHOH ITaHEIH.
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KOMIIO3UTHASA TEILJIOU3OJIAUNOHHAA OTHEYIIOPHAS ITAHEJIb HA
OCHOBE AJPOTI'EJIA U TEXHOJIOI'UA EE TPOU3BOACTBA

TEXHUYECKASA OBJACTD

[0001] [lanHas 3asBKa OTHOCUTCA K c(hepe OrHEYIOpPHBIX MaHesel, a KOHKPETHO OTHOCUTCS K
KOMITO3UTHOH TEMJIOU30JIILIUOHHON OTHEYIIOPHON MaHeIu Ha OCHOBE aj3porelis U TEXHOJIOTUH €€

IPOU3BOJICTBA.

®OHOBASA TEXHOJIOTI'UA U3OBPETEHUSA

[0002] OrneynopHas MaHe b TAK)Ke Ha3bIBAETCS OTHECTOMKON TUIMTOMN, €€ HAyYHOe HAa3BAHUE:
MaHeJb W3 CIOPECCOBAHHBIX TOJ BBICOKHM JaBJIEHHEM CJIOEB OyMard, MpOMUTAHHBIX
TepMOpeakTUBHbIMH cMoyniamMu. OHa mpencTaBisier COOOH OTHEYNMOPHBIM CTPOUTETBHBIN
MaTepuat, KOTOPbIH HCIONB3YIOT JJISl OTAENKH TTOBEPXHOCTEH, UMeeT OOraTyro MajuTpy I[BETOB
MOBEPXHOCTH M y30pOB, a Takke ocoOble usmueckne cBoiictea. Ilon asporeneM moHMMaeTCs
TBEPABI MaTepHuall ¢ MHKPONOpPaMH HAHOYPOBHS, KOTOPBIA (DOPMHPYETCS ¢ TPUMEHEHUEM
nporecca 30JsI-Teisl MyTeM 3aMEHBI KUIKOH (pa3bl B reie razoM IpH ONPEAECTICHHOM METOJE
CyIIKH. A3porenb 00JaaeT CBOMCTBAMH T'elisl, TO €CTh 00JIaaeT PaCIIUPSIOIINM BO3IEHCTBUEM,

TUKCOTPOMMHOCTBIO U CUHEPE3NCOM.

[0003] CymecTByroLIe OTHEYIIOPHbIE MAaHEIN Ha OCHOBE a’porens B OOJBIINHCTBE CBOEM
UCTIONIb3YIOT KOHCTPYKLIMIO THMa «CoHABUYY». Hampumep, B matenre Ha uzoOperenue KHP ¢
HoMepoM oduumaneHoro wu3semennss CN105569200A mpexncraBieHa TEIUIOM3OJALMOHHAS
OTHEYIIOpHAasl KOMITO3UTHAsl COHJBUY-NIAHENIb U3 AJTIOMOCHUIMKATHOIO a3poresis U CTEKJIOBATBHI,
KOHCTPYKLUA KOTOpOﬁ COCTOUT U3 BCPXHETO U HHUKHETO MOBEPXHOCTHBIX CJIOEB U

PaCoJIOKEHHOIO MEXKAY HUMH CJIOA aJIOMOCHUJIMKATHOI'O a®poreis, YKPEImJiICHHOro CTEKJIOBATOM.

[0004] KacarenbHO YNOMSHYTOM BBIIIE CBSI3AHHOW TEXHOJIOTHH CJIENyeT OTMETHTh!
u3o0peraTeNb IMOJIaraeT, a’porefib Pacroiaraercss B KOMIIO3UTHOW TEIUIOH3O0JISILIHOHHON
COHABHUY-TIAHENH B BUAE MPOMEKYTOUHOTO CJIOSI MEKy MTOBEPXHOCTHBIMH MAHEJSIMHU U TJIABHBIM
oOpazoM o0ecrneynBaeT TEIUIOM3OJILMID OT  PACIpPOCTPAHSIIOIIErOCs B IOMEPEYHOM
HAaMpaBJICHUU TEIUIOBOTO M3JIyYeHHUs, MPU OTOM 4YaCTh TEIJIOBOM JHEPIUM IMEpenaercs B
NPOZIOJIbHOM HAIPABICHUU Yepe3 MOBEPXHOCTHBIE CIIOH; TIO3TOMY SKPaHHUPYIOIIasi CIOCOOHOCTh
TaKkOM COHIABHUY-NIAHEIW B OTHOLIEHHH MPOAOJBHOIO TEIJIOBOIO M3JYUYCHHUS SBJSETCSA

HEeOOCTATOYHOM.

COJEPKAHHUE ITOJIE3HOU MOAEJIN

[0005] UroObl emme OoJsbliie MOBBICUTH MPOIOJIbHYIO TEPMOU3OJSILHIO TEIUION30JISILIMOHHON
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OFHGynOpHOﬁ MaHEIM, HAaHHasA 3asiBKa TMPEACTABIIACT KOMIIO3UTHYHO TCEIIOU3OJIAIIUOHHYIO

OTHCYIIOPHYIO MaHEJIb HA OCHOBE aspOresi U TEXHOJOTHUIO €€ TPOU3BOACTBA.

[0006] J1yns KOMIIO3UTHOM TETIOM3OJISILITUOHHON OTHEYNOPHOMN MaHEeNIN Ha OCHOBE aj’poresis u
TEXHOJIOTUM €€ MpPOU3BOACTBA MO AAHHOM 3asBKE HCIOJB3YETCs CIEAYIOLIee TEXHUYECKOe

perLieHue:

[0007] Kommo3uTHasi TeIJIOM3OJSILIMOHHAS OTHEYINOpHasi IaHeslb Ha OCHOBE a’porels,
KOTOpasi BKJKOYaeT B ceOs BEpXHUI IMOBEPXHOCTHBIM CJIOW, OTHE3aLUTHBIA CJIOM,
TEIUIOU3OJISIMUOHHBIA  CJIOM, TMOJUYPETAHOBBI CJIOM M HWXKHHUI IOBEPXHOCTHBIN  CIIOH,
HaKJIa[pIBa€Mble APYT HA Apyra B MOCIEAOBATENBHOCTH OT BEPXHErO K HUXKHEMY, YIIOMSIHYTBIN
OTHE3AIIUTHBIA CJIIOH HMeeT IOJYK) BHYTPEHHIOK KOHCTPYKLUIO, KOTOpas 3aIloJIHeHa
rpaHylamMud W3 THAPOKCHUIA AIIOMUHHSA, B YIOMSHYTOM OTHE3alUTHOM CJIO€ YCTPOEHBI
PaBHOMEPHO paCHOJOKEHHbIE pabodyre OTBEPCTHS, B KOTOPBIE BCTAaBJICHBI YIUIOTHSIOIINE
WTU(PTH, HA MOBEPXHOCTH YIOMSHYTOTO TEIUIOM3OJSILMOHHOTO CJIOS, MPWIETAIEro K
YIOMSIHYyTOMY OTHE3AaIlUTHOMY CJIOK, PACIHOJIOKEHbl PABHOMEPHO PAaCIpPENESICHHBbIE BBIEMKHU
JUIsl YCTAHOBKH 3JIEMEHTOB M3 a3pOreis; B YIIOMSHYTOM TEIUIOU3OJSLIUOHHOM CJIO€ CO CTOPOHBI
BBIEMOK [UUIsl YCTAHOBKHM DJJIEMEHTOB M3 ajsporessi, YNAJEHHBIX OT OrHE3alUTHOIO CJIos,
NPEeAyCMOTPEHa TEIUIOM3O0JSILMOHHAS BO3AYLIHAS TIOJOCTh, KOTOpas HMMeeT cooOImaromee
COCIMHEHHUE C KaXKIOW M3 YIOMSIHYTBIX BBIEMOK IJIsi YCTAHOBKH JJIEMEHTOB U3 aj’pores, B
YIOMSIHYTBIE BBIEMKHU JJIsl YCTAHOBKU 3JIEMEHTOB W3 aj3pOrelis YCTAHOBJIEHBI 3aIOIHSIOLINE

SJIEMCHTDBI U3 aspOreJis.

[0008] B coorBercTBUM C YHNOMSHYTBIM BbIlI€ TEXHHYECKUM pELIEHUEM BHYTPU
OTHE3AIIUTHOTO CJIOS MPEAYyCMOTPEHA MOJIOCTh, KOTOpast CIIOCOOCTBYET 3KPaHUPOBAHUIO TEILIA,
PacClpOCTPAHSIOLIErOCsl B TOMEPEYHOM  HANpaBJI€HWH, a TEIUIOU3OJSIHUOHHBIA  CJION
(opMHUpyeTCst U3 3AMONHSAOLUINX 3JIEMEHTOB U3 a3pOrelisi, KOTOPbIe YCTAHABIUBAIOTCS B BHIEMKH
IUIl YCTAHOBKM 3JIEMEHTOB M3 adporeis, HajJuuue 3allOJHSIOLUX 3JEMEHTOB H3 a’pores
YCUJINBAET TMONEPEYHYI0 TEPMOU3OJILUI0 TEIJIOU3OSLUOHHOTO CJIos, a UX pPaBHOMEpHOe
PacCroJIOKEHUE  HCHIPEPBIBHO MNPCHOATCTBYET pPACHPOCTPAHCHUIO  TCIUIA B MNpOoAOJIbHOM
HANpPaBJIEHUHN Yepe3 TEIUIOM3OJSIMMOHHBIA CIIOH M CHIXKaeT 3()(PEeKTUBHOCTh pacpOCTpaHEHHS

TeIJIa, YTO YBEJIUYUBAET MPOAOJBHYIO TEPMOU3OJISALUI0 OTHEYIIOPHON MaHemu.

[0009] [Manee, ymOMSHYTBIN TEMJIOU3O0JALIMOHHBIN CJIONW U3TOTOBJICH U3 MEPJIUTOBBIX IJIACTHH,
a YIOMSIHYTbIe BBIEMKH JJIsI YCTAHOBKH 3JIEMEHTOB M3 a’poresisi UMerT chepudeckyro Gopmy;
VIIOMSIHYTBIE€ 3aNOJIHSIOIIUE 3JIEMEHTbl M3 aj3poresis 3alOjHSIOT YIOMSHYTBIE BBIEMKH IS
YCTaHOBKH 3JIEMEHTOB M3 adporelisi, mpudyeM IIyOMHA YIMOMSHYTBIX BBIEMOK JJII YCTAHOBKHU

OJIEMCHTOB U3 a5pOrejs COBIagacT € TOJIIITUHOM YHOOMAHYTOI'O0 OrHE3ALMUTHOT'O CJIOA.
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[0010] B cooTBeTCcTBUU C YIOMSIHYTBIM BBILIE TEXHUUECKUM PELIEHHUEM TEIUIOM30IALIMOHHBIN
CJIOW M3TOTOBJIEH U3 MEPJUTOBBIX MJIACTHH, KOTOPbIE UMEIOT OTJIWUYHbBIE TEIJIOU3OJIALIMOHHbBIE U
OTHECTOMKHE XapaKTePUCTUKHU. BBIEMKHM 11 YCTAaHOBKU OJJIEMEHTOB W3 adporeisi HUMEIOT
cepudeckyro GopMy, MO3TOMY MOBEPXHOCTD 3aMOJHSIOLUIUX 3JIEMEHTOB U3 a3porelisi BO BCEX
HAIPABJICHUSX UMEEeT OTIMYHYIO TEeIIOOTPAKAIOLIYI0 CIIOCOOHOCTh, a OTAENEHHE adporeiist OT
TETJIOU30JISILUOHHOTO CJIOSL CIIOCOOCTBYET elle OOJbLIeMY YCHIJICHHUIO TEIUIOU3OJSIIHOHHOTO

a¢dexTa TErmIOU30ISITUOHHOTO CIIOS.

[0011] TexHOMOTHs MPOU3BOACTBA KOMITO3UTHON TEIJIOM30JISILIMOHHON OTHEYIIOPHOUW MaHeu

Ha OCHOBE asporeiis, KOTopasi BKIIIOYACT B ceOost CJICAYOIHE HIaru:

[0012] S1. IlonroroBka MaTepuasoB;, BBIPE3AIOT W H3TOTABIMBAIOT NAaHENU Uil OTHAEJIKU

MOBEPXHOCTHU, OTHEYIIOPHBIC MAHEHN, TCIUIOU3OJIAIUOHHBIC MMAHCJIN U TTAHEJIN U3 TTIOJINYPETAHA,

[0013] S2. CoenuneHue maHenel Mexay COOOI, OTHEYMOPHYIO MaHENb, TETLION30JISILIMOHHYIO

NaHeb U aHEJb U3 MOJINYPETaHa MOCIeI0BATEIbHO CKICUBAIOT U (PUKCUPYIOT MeXy cOOOii;

[0014] S3. VYkmamka adsporelns; 3amloJHSIONINE 3JIEMEHThI W3 adporens uepe3 padouue

OTBEPCTHUs YKJIAABIBAIOT B OTHE3ALLUTHBIN CJION;

[0015] S4. 3ampeccoBka as>poreis: 3alOJHSIOMINE 3JIEMEHTbl U3 a3pOresisi BAABIUBAIOT B

BBIEMKH JIJIs1 YCTAHOBKH 3JIEMEHTOB U3 a3POresisi U FepMETHU3UPYIOT padoune OTBEPCTHS,

[0016] SS5. MU akancynauusi, NaHEIUW IJIs OTHEJKH T[OBEPXHOCTH HAKJIAIbIBAIOT HA

OTHE3AIUUTHBIN CJIOU U MOJIMYPETAHOBBIN CIIOU;
[0017] S6. KOHTpOJb U OCBUAETEIHLCTBOBAHHE.

[0018] B coorBercTBMM C YIOMSHYTBIM BbII€ TEXHHUYECKHM pEHICHHEeM JlaHHas
MPONU3BOACTBEHHAA TCXHOJIOIUSA OTJIMYACTCA HpOCTOTOfI TEXHOJIOTHYCCKUX onepaunﬁ u
no3BoJisieT 3(G(GEKTHBHO TMPOU3BOIUTh HMEIOIIHE OTJIUYHYE) MPOAOJBHYIO TEPMOHU3OJISLIUIO

KOMITO3UTHBIC TEIIIOU3OJALUOHHBIC OTHEYIIOPHBIC MAHEJIN Ha OCHOBE aSpOrelis.

[0019] [Hanee, onepammu Illara S3 u Illara S4 BKJIIOYAIOT UCMOJIB30BAHHE YCTAHOBKH IS
3aMPECCOBKU a3pOresi, KOTOpasi BKIOYAET B ce0sl MOCIEeNOBATENbHO YCTAHOBIEHHBIE MEPBYIO
KOHBEHEPHYIO JICHTY, paOO4uil CTOJ M BTOPYK KOHBEHEPHYIO JICHTY, B LIEHTPE YIOMSHYTOrO
pabodero crojia YCTaHOBJIEH BTOPUYHBIM MPHBOAHON MEXaHM3M, KOTOPBIH HCIIONB3YeTCs A
NPUBEACHUS] B JCHCTBHE PACIIONIOKEHHOrO Ha pado4yeM CToJie MPOAYKTa, a C ABYX CTOPOH
YIOMSIHYTOrO pabo4ero CTojia pacloJIOKeH MEXAaHW3M Il YKIAIKH a3poresis, KOTOPBIHA
UCTIONIb3YETCS U YKJIAQAKU a’poresisi B COOTBETCTBYIOIIHE pa0O4YMe OTBEPCTHUS IMPOAYKTA, a
TAKXKE€ PACIHOJIOKEH MEXaHU3M MJIsl 3alpeCcCOBKM aj3poreis, KOTOPbIA HCIOJIb3YeTCsl IS
B/IABJIMBAHUS 3AIOJIHSIOIINX 3JIEMEHTOB M3 a3pOresisi, yCTAHOBJIEHHBIX B paboune OTBEPCTHS, B

NPOCTPAaHCTBO BBIEMOK HJIs1 YCTAHOBKHU 3JICMECHTOB U3 a3POreJis.
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[0020] B cooTBeTCTBUM C YHNOMSIHYTBIM BBIII€ TEXHUYECKUM pPELICHHEM CPOPMHPOBAHHBIN
nocye onepauuii [llara 2 mpoxykT 1o nepBoii KOHBEHEPHOI! JIeHTe nepeaaeTcst Ha pabo4Hii CTOI.
Mexanusm Ui YKIAAKUA aj3poreiist YKJIaAbIBAET 3aIlOJIHAIOIINAE 3JIEMEHTHI U3 adporeiis 4epes
paboune OTBepCTUsl Ha MPOAYKTE, MOCIIEe Yero MEXaHU3M JJIsl 3aIIPECCOBKH a3pOrelisi BAaBIUBAET
HaXOASLINECs] B pa0OYMX OTBEPCTHSAX 3AOJHSIOIINE 3JIEMEHThl U3 a’3poreiisi B BBIEMKH JUIS
YCTaHOBKM 3JIEMEHTOB U3 adpOrelis, PaciONOKEHHbIE B TETUIOM3OJIALMOHHOM CJIO€ TNPOAYKTa,
94TOOBI MOJTHOCTBIO 3AIOJIHUTD MPOCTPAHCTBO BBIEMOK 3ATIOHSIOIINMHE 3JIEMEHTAMH U3 a3POTeJIs.
3aTteM BTOPUYHBIN MPUBOIHON MEXaHNU3M NMPUBOIUT B BIKEHHE MPOAYKT U MEpEeMeLIaeT ero Ha
BTOPYIO KOHBEHEPHYIO JIEHTY, KOTOpasi, B CBOKO OU€pellb, IEPEMEINAET NPOAYKT Ha CIEAYIOLIYIO
TEXHOJIOTHYECKYIO ornepauuro. JlaHHOe TEeXHOJIOrMYeCKOe pPELIeHHE HMMEET BBICOKHN YPOBEHb
aBTOMATU3aLMM, MO3BOJSET 3a OAWH LMKJ BBIIOJHATH YKJIAAKy MaTepuala U 3alpecCOBKY
aspores B OTHEYIOPHYIO ITaHEIb, a TAKXKEe 3aHUMAaeT HeOOJNBIIYIO IUIOMAAb U JeMOHCTPUPYET

BBICOKYIO IIPOU3BOJAUTENBHOCTb.

[0021] [Hamee, yHOMSHYTBHIA MEXaHW3M Uil YKJIAQOKA a’poreiisi BKIKOYaeT B  cels
3apukcUpOBaHHBIA Ha OOKOBOH CTEHKE YIIOMSHYTOro pabo4ero CTojia mepBblid pabO4Hid phIyar,
Ha KOHLIE KOTOPOrO 3akperieHa MMeEILas MOJAYK KOHCTPYKLMIO IUIACTHHA Ui MOAA4H
MaTepuasa, ynoMsHyTas IUIaCTUHA AJI1 MOAAYM MaTepuana yCTAHOBJIEHA NOPU3OHTAJIBHO, NMPHU
5TOM Ha €€ HIKHEH INOBEPXHOCTH BMECTE C KOHCTPYKLHMeH paboumx OTBEPCTHH NPOAYKTa
pPaBHOMEpPHBIM 00pa30M BO B3aMMHO-OJHO3HAYHOM COOTBETCTBMU PACIIOJNIOKEHBI TPYOKH AJIs
MOoJaYul MaTepuasia, KOTOPbIE HCMOIb3YIOTCS I YKIAAKHU 3alONHSIOUX SJIEMEHTOB U3
aj’poressi, B HIKHEH IOBEPXHOCTH IUIACTUHBI U1 MOJA4YU MaTepuana NpeayCMOTPEHBI
BCACBIBAIOIINE OTBEPCTHUS, KOTOPBIE MMEIOT B3aMMHOE COOOIIEHHe ¢ BHYTPEHHUMH IOJIOCTSIMU
YIOMSIHYTBIX TPYOOK IUIsi MOJa4YM MaTepuasia;, B YIOMSHYTbIE BCACHIBAIOIINE OTBEPCTHUS
BCTaBJICHbl PE3MHOBbIE BTYJKH, KOHI[bI KOTOPBIX BBITSHYTHI U BXOZST BO BHYTPEHHHE IOJIOCTH
YIOMSIHYTBIX TPYOOK Ui TOAA4YM MarepHuala; YIOMSHYTBIH MEXaHU3M U YKJIAJKH a3poresis
TaKXKe BKJIIOYaeT B Ce0sl YCTAHOBJIEHHBIH 3a TpeAesiaMH yIOMSHYTOro pabouero crosa
BAKYYMHBII HACOC, KOTOPBIA COENUHSETCS C YIIOMSHYTOM IUIACTUHOMN AJs NMOAA4YM MaTepuana C
MIOMOIIBI0 BAKYYMHOH TPyOKH, YIIOMSIHyTasi BAKYyMHasl TpyOKka UMeeT B3aUMHOE COOOIIEHHUE ¢

BHYTpeHHefI MOJIOCTBIO MUIACTUHBI AJIA MMOAJAYH MaTepuala.

[0022] B coOTBETCTBUU C YHNOMSIHYTBIM BbIlll€ TEXHUUECKUM pELIEHHEM IOCie TOro, Kak
NPOAYKT MEPEMECTUTCS Ha paboumil CTOJ, MepBbIii pabounii pplyar nepemMernaer IacTHHY IS
NoAa4Yd MaTepuaja B IOJIOKEHHE YKJIAJAKU 3aIONHAIIINX 3J€MEHTOB M3 adporelis, 4ToObI
BCTaBUTh YIIOMSIHYTBIE B3JIEMEHTBI W3 a’porens B TPYOKH Ui MOAA4YM MaTepuana. 3aTem
3aIyCKAaeTCsl BAKYYMHBIM HACOC, KOTOPBIM CO3a€T OTPULATENbHOE AABJIECHUE BHYTPU IUIACTUHBI

AJisE IoAa4Yu Matepualid, 4TO MPUBOAUT K TOMY, YTO 3allOJIHAOIIUEC 3JIEMCHTBI U3 a3pOrejis
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BCACBIBAIOTCS BHYTPb TPYOOK ISl YKJIAQIKH MaTepuasia, HCIOJIb30BAHHE PE3NHOBBIX BTYJIOK
YCUJIMBAET BCACBHIBAIOIIYIO CIIOCOOHOCTH 3AMONHSIOLIUX 3JIEMEHTOB U3 asporess. Ilocme 3toro
oA AeWCTBHEM IepBOro pabouero pplyara INIACTUHA Ui MOAA4YH MaTepuala NepeMeInaercs B
NOJIOXKEHUE HaJl MPOAYKTOM, IIPU 3TOM IMEPBBIN pabOUMii pelYyar OMyCcKaeT IUIACTHHY JJIs TOAaYH
MaTepuana Tak, YTOObI COBMECTHTb 3alOJHSIOIIUE BJIEMEHTbl U3  a’poreist ¢
COOTBETCTBYIOIIUMH pabOYUMH OTBEPCTUSIMH Ha MPOXAYKTE. 3aT€M BaKyyMHbIH HAcOC yAAJsieT
BaKyyM BHYTPH IUIACTUHBI AJIs1 MOJAYU MaTepUaja, 4YTO MPUBOAUT K TOMY, YTO 3aMOJHSIOLINE
SJMIEMEHTBl M3 a3poreisl TOYHO MAjaroT B padoune OTBepCTHs, OOecnednBas BBICOKYIO

3¢ (eKTUBHOCTD MOAAYH MaTepHaa.

[0023] [lamee, B HIKHEW MOBEPXHOCTH YIOMSIHYTOW TUTACTHHBI ISl TOJAYH MaTepHalia
pacronokeHsl OOpaleHHbIE BBEPX YIrIyOseHus, oOpas3yroliine BbIEMKH JJIsI CXKAaTOTO BO3AYXA,

KOTOpbIE PABHOMEPHO paCIpeaesieHbl MEKAY YIIOMSHYTBIMH TPYOKaMH AJisl IOAAYH MaTepuaa.

[0024] B cooTBeTCTBUU C YIOMSHYTBIM BbIlI€ TEXHUUYECKUM pELIeHHEeM HaJIN4une BbIEMOK /IS
C)KaTOTO BO3/IyXa CIIOCOOCTBYET YCHIICHHUIO BAKYYMHOTO 3¢ ¢eKTa BHYTPH TUIACTUHBI IUIs TIOAAYH
MaTepuana U BCAChIBAEMOCTH 3aIIOJIHSIOLMX 3JIEMEHTOB U3 adpOrelis, a TAKKe MPEeIOTBPALAeT

BBITTAACHUEC 3alIOJIHAO UX 3JICMEHTOB U3 a9POreid.

[0025] [Hanmee, Ha ymomMsiHyTOM padodeM CTOJe TaKKe pasMelleH MEeXaHH3M YTIJIOBOH
¢dukcarmy, KOTOPBII BKIIOYaeT B ce0sl YCTAHOBJIEHHbIE HA YIOMSHYTOM pabodeM CTojie |
CKOJIB3ILIME MO0 HEMY YIJIOBbIE My(ThI 1 3a)MKCUPOBAaHHBIE Ha Kparo pabodero CTosa TOJIKaTeH
C 3JIEKTPONPHUBOAOM, MOPIIHEBON MITOK YHNOMSHYTOTO TOJKATENs C 3JEKTPONPHUBOAOM HMEET
KECTKOE COEOUHEHHE C YIOMSHYTOH YIJIOBOH My(TOH, YHOMSIHYTbIE YIJIOBble MYy(QTBI
UCTIONB3YIOTCA Asi 00XBaTa YIVIOBBIX TOPLIOB NPOAYKTAa, B KOHCTPYKLMH HCIIONB3yeTcs 4
YIOMSIHYTBIX MEXaHW3Ma YIJIOBOM (DUKCAIMK, OHM PACIHOJaraloTCs MO YEThIpeM yrjiam

YIOMSTHYTOrO pabovero CToJa.

[0026] B cooTBeTCTBHMH C YHNOMSHYTBIM BbIII€ TEXHUYECKUM pELIEHHEM I10CJe TOro, Kak
OTHEYTIOpHAsl MaHeJb MePEMECTUThCS Ha PabO4YMil CTOJ, YCTAHOBJICHHBIE IO YETHIPEM YIJIam
pabodero CTona TOJKATENIH C 3JIEKTPONPUBOAOM NPHUXOAST B ABIKEHHE, IEpEMelast YIJIOBble
My(TBI B HampaBJICHUH MPOAYKTA TaK, YTOOBI YrIIOBbIe My(PThl OOXBATHIM COOTBETCTBYIOLIUE
YeThIpe yIJia MpoAykTa U 3adukcupoBanu mpoaykt. Kpome 3toro, koopauHupoBaHHas padora
TOJIKaTeNel C 3JIEeKTPONPHBOAOM JaeT BO3MOXKHOCTh PETYJIHPOBATH IOJIOKEHUE MPOAYKTA, UTO

CIIOCOOCTBYET YCUJIEHHIO TOYHOCTH YKJIAAKH a3POredis.
[0027] [anee, mo BHyTPEHHEMY Kpar0 YIOMSHYTOH yrioBod My(dTbl chopmMupoBaHa KpHBas
NOBEPXHOCTP  C  MEPEXOAOM;,  yIOMsiHyTass  yrjoBas  MydTa  HM3TOTOBJIEHA W3

noyuTeTpadTOPITHUIICHA, IPUYEM €€ BHYTPEHHsISI TOJIIIIMHA COOTBETCTBYET CYMMAapPHON TOJILIIHE
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OrHE3alUTHOTO CJIOs, TEINIONU3OIALUOHHOIO CJIOA U MOJIMYPETAHOBOTO CJIOS IMPOAYKTA.

[0028] B cooTBeTCTBUU C YIOMSHYTHIM BBILIE TEXHUYECKUM PELIEHUEM YCTPONCTBO KPUBOH
MOBEPXHOCTH C TIEPEXOIOM BHYTPH YIJIOBOM My(TbI M HCIONB30BAaHHE OINpPENEIeHHBIX
MaTepHajoB CIIOCOOCTBYET TOMY, YTOOBI KpPOMKAa MPOMAYKTa BIABIMBAJach BHYTPb YIJIOBOM
My(QTbI, ¥ MpPEAOTBpPAILAET BEPOSTHOCTb HEMPABMWIBHOIO KOHTAKTAa MEXIY HPOAYKTOM |
yrioBoii mydroii. [Tocne Toro, kak KpOMKa MPOAYKTa BAABIUBAECTCS B YIIIOBYIO My(TY, 3TO ele
OoJble YKperuisieT COeqUHEHNE MEXKIY OTHE3AIUTHBIM CJIOEM, TETUIOU3OJISILIMOHHBIM CJIOEM U

HOJIMYPETAHOBBIM CJIOEM NPOAYKTA.

[0029] [Hanmee, ymOMSIHYTBHIH MeXaHU3M [JIsl 3alpPECCOBKU adporeisi BKIOYAeT B cels
3apuKCUPOBaHHBIA Ha OOKOBOW CTEHKE YIOMSHYTOro padouero croyia BTOpoil paboumii pbyar,
KOTOPBIM TPEIHA3HAYEH JUI YCTAHOBKU YIUIOTHUTENbHBIX IITH(TOB, BHYTPU YIOMSHYTOTO
paboyero CToJa YCTAHOBJIEH CTALIMOHAPHBIN HArpeBaTeNb, KOTOPBIA UCTIONB3YETCs Il Harpesa
MPOAYKTA.

[0030] B cooTBeTcTBMM C YINOMSHYTHIM BBbIIIE TEXHUYECKUM pEIIeHUEM BTOpPOH
MEXAaHUYECKUI pblYar BBHHYMBAET B IMPOAYKT VIUIOTHUTENbHbIC ITHPTH. OTHOBPEMEHHO C
5TUM IPOUCXOAUT BKJIIOUEHUE HarpeBaTelisl, KOTOPbI pacIjiaBiseT MOBEPXHOCTD 3aIOIHSIIO LIUX
3JIEMEHTOB U3 asporens. [1o Mepe Toro, Kak yIUIOTHSIOIIUE ITH(TH BAABIMBAIOT 3aMOJHSIIOIINE
3JIEMEHTBI U3 a3pOrelisl, YacThb 3AIMOJHSIOIINX 3JIEMEHTOB U3 aj’poresis NOIManaeT B pe3bOOBOMH
3a30p MeXJAy VYIUIOTHUTENbHBIMH IITH(PTaMH U pabOuUMH  OTBEPCTHSAMHM, YCHIIUBAs
IePMETUYHOCTh MEXy YIUIOTHUTENBbHBIMU MITU(TAMH M OTHE3ALIUTHBIM CJIOEM U, B CBOIO

o4depenb, YCUINBasA TCIJION3OIMUOHHBIC XapPaKTCPUCTUKHN OTHE3AUTHOTO CJIOA.

[0031] [anee, B LEHTpe YMOMSHYTOrO padovero CToja YCTPOEH pPeryJHpPOBOYHBIN a3,
YIOMSIHYTBI BTOPUYHBIN MPUBOAHON MEXaHU3M YCTAHOBJIEH B YIIOMSIHYTBIM PEryJIMpPOBOYHON
na3; YINOMSIHYTbI BTOPUYHBIN MPUBOJHONH MEXaHHM3M BKJIIOUAeT B ce0sl 3a)UKCUPOBAHHBIA B
HIDKHEH YacTH YIOMSIHYTOIO pEryJMpPOBOYHOrO Mas3a POTALMOHHBIN 3JIEKTPOABUTATENb WU
3aKpEIJIEHHYI0O Ha KOHLIE BBIBOAA MOIIHOCTH YINOMSHYTOIO POTALIMOHHOIO 3JIEKTPOABUTATEINS
TPETHIO KOHBEHEPHYIO JICHTY.

[0032] B cooTBeTCTBUM C YNOMSHYTBIM BbIlI€ TEXHUYECKUM pElIEHHEM, KOrjaa MPOLYKT
nepeMerniaercs Ha pabo4uili CTOJ, OH pacrmojiaraeTcss Ha TpeThel KOHBEHEpHOH JIeHTe.
IlepemerneHne mMpOAYKTa OCYIIECTBISIETCS 3a CYET NpUBOAAa OT paboThl POTALMOHHOTO
3JIEKTPOJBUTATENIS, YTO AAE€T BO3MOXKHOCTb PETyJIHPOBATH MOJOXKEHNE MPOAYKTA U 00ECIIeUnTh

COBMCIUICHUE YIJIOBBIX TOPLOB IMPOAYKTA C MOJIONKECHUEM COOTBETCTBYOIIUX YIJIOBBIX My(bT

[0033] Hcxons U3 BBIMIEU3JIOKEHHOIO, JaHHAS 3asBKa BKJIIOYAET MO KpailHeW Mepe OAUH U3

CJIEAYIOIINX IOJIE3HBIX TEXHHUECKUX 3(PPEKTOB:
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[0034] (1) BHyTpu OrHE3AIMUTHOTO CJIOS MPEAYCMOTPEHA TMOJOCTh, KOTOpas CroCOOCTBYET
SKPAaHUPOBAHUIO TEIUIA, PACIPOCTPAHSIOIIECTOCS B MOMCPESYHOM HAMPABICHHH, & TCIUIOH3OISLIHOHHBIN
CIo# (hOPMHUPYETCS U3 3ATOTHSFONINX JICMCHTOB M3 adPOTe)ist, KOTOPHIC YCTAHABIUBAKOTCS B BEICMKH TSI
YCTAHOBKHM JJICMCHTOB W3 a3POreis; HATHYHC 3aMOIHSAIOINX JICMEHTOB H3 adpOreisl YCHUIHBACT
HONCPEYHYI0 TEPMOHM3BO/LILHMIO TCIUIOM30/ILIMOHHOTO  CJIOS, @ MX PAaBHOMEPHOE PACIHOJIOKCHUC
HCTIPCPBIBHO ~ MPCIIATCTBYCT  PACIPOCTPAHCHHUIO TCIUIA B  [POJOJBHOM  HAIMPABICHHUH  YCpPE3
TCILIOM30JIIHOHHBIA CIIOH U CHIKACT 3()(CKTUBHOCTh PACHPOCTPAHCHHS TEILIA, YTO YBCIHYHBACT

MPOIOJIBHYIO TCPMOU3OJISILIMIO OTHECYTIOPHOM MAHEITH;
[0035] (2) [lanHas mpPOM3BOACTBEHHAS TEXHOJIOTUS OTAMYACTCS MPOCTOTOM TEXHOIOTHYECKUX

onepaurii u mo3osseT dPPEKTHBHO MPOU3BOANUTh UMEIOIINE OTIHYHYIO MPOAOIBHYIO TCPMOU3OIISILHIO

KOMITO3UTHBIC TCIUIOU3OIALUOHHBIC OTHCYIIOPHBIC MAHC/IN HA OCHOBC aspOorcJiid,

[0036] (3) Chopmuposannbiii mocae omepaumii Illara 2 mpoaykT mo mepBoil KOHBCHEPHOM JICHTE
nepesaeTcest Ha paboumii cron. MexaHu3M Uil YKIAJKH adporeis YKIAIBIBACT 3arONHSIOMHE ICMEHTHI
U3 adporesnst Yepe3 paboune OTBEPCTHS Ha MPOAYKTE, MOCIE Yero MEXaHH3M Uil 3aIPSCCOBKH a3POrelist
BJIABJIMBACT HAXOASAMIMUCCS B PA0OYHX OTBCPCTHSX 3AMOIHSIOLINC JJICMCHTHI U3 adPOTeIisi B BBICMKH IS
VCTAQHOBKH DJICMCHTOB W3 a’pOTreiisl, PACIOJIOKCHHBIC B TCIUIOM3O/SILIMOHHOM CJIOC MPOLYKTA, ITOOBI
HOJHOCTBIO 3AMOJIHUTh IPOCTPAHCTBO BBICMOK 3AllOJHSIOIIAMH SJICMCHTAMH H3 adporeis. 3areMm
BTOPHYHBIN MPUBOJHOW MCXAHH3M IMPHBOAMUT B JABIKCHHUC MPOAYKT M MEPEMEINACT €r0 HA BTOPYIO
KOHBCHEPHYIO JIGHTY, KOTOpas, B CBOIO OUYECPEAb, MCPEMEINACT MPOAYKT HA CICAYIOILYIO
TCXHOJOTHUYCCKYIO oOreparuo. JIaHHOC TEXHOJOTHYCCKOS PCIICHHEC WMECT BBICOKHH YPOBCHD
ABTOMATH3ALHH, TTO3BOJISICT 32 OAWH LUK BBIIOJIHATh YKIAAKY MaTCpHala U 3arpecCOBKY a’poreisi B
OTHEYIOPHYIO IIAHEIb, a TAKKE 3aHHMACT HEOOMBIIYIO IUIOMAAP M ACMOHCTPHPYET BBICOKYIO

NPOU3BOAUTC/IBHOCTD.

WLTIOCTPALINH

[0037] @ur. 1 npencraBysieT coO0i cXeMy KOHCTPYKLIMH KOMITO3UTHOH TEIJIOU3OJISILIUOHHON

OTHEYIIOPHOI MAHENIN Ha OCHOBE a3poreis [0 NpUMepy peannsanud 1;

[0038] @ur. 2 mpencrasisier cOOON CXeMy IIAroB TEXHOJOTHUU MPOU3BOJCTBA KOMITO3UTHOU

TEIUIOU3OJISIUOHHON OTHEYITOPHON MAaHEIN Ha OCHOBE ayporesisi o NpUMEPy peanusalui 2,

[0039] @ur. 3 mnpexacraBisier coOOM CXeMy KOHCTPYKLMHM YCTaHOBKH [UIS 3aIlpPECCOBKU

asporesis o NpUMeEpPy peannsanuu 3,
[0040] @uwur. 4 npencrapisier coOOH CXeMy KOHCTPYKIHH IJIACTHHBI JIJISl TIOJaYX MaTepuaa;
[0041] @ur. 5 npeacrasisieT cOOOH cXxeMy KOHCTPYKIUH YIIIOBOH My(ThI,

[0042] @ur. 6 mpencraBisier COOOM CxeMy KOHCTPYKIUH BTOPUYHOTO IPUBOIHOIO
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MEXaHU3Ma.
[0043] Omucanune 0603HAYEHUH, UCTIONIB3YEMBIX B UEPTEIKAX

[0044] 11. Bepxuuii nmoBepxHOCTHbII cijoi; 12. Orneynopubiii cioi; 121. I'panynel u3
ruapokcuna amomunus; 122, PaGoume orsepcrus, 123. YmnnoraurenbHble mrugTer, 13.
Tennousonauuonssiii cnoii, 131. BeleMku and ycTaHOBKM 3JE€MEHTOB U3 asporens, 132.
3anonHAKOIKE 3JIeMEeHThl U3 asporens; 133, Termnmous3ossuMOHHAs BO3AYIIHAS IOJIOCTb; 14.
ITonuyperanosslii cnoit;, 15. HuwkHauil noBepxHOCTHBIN ciol; 2. IlepBas kOHBeliepHas JeHTa, 3.
PaGouwnii crom; 31. PerymupoBounblii ma3; 4. Bropas koHBeliepHas JeHTa, 5. BTopuuHBIi
NpuBOAHON MexaHu3M, 51. PoraunonHsll snekrpoasurarens, 52. TpeTbs KOHBeepHast IeHTa, 6.
Mexanusm ans yknanku;, 61. Iepoiit pabounii peruar; 62. IlnacTuHa 11 moma4yu MaTepuaa,
621. TpyOka mis momaum marepuana; 622. Belemka st ckatoro Bosayxa; 63. BakyymHblii
Hacoc; 631. Bakyymuas TpyOka, 7. MexaHu3M IJisi 3ampeccOBKH asporens; 8. MexaHusm
yraosoit ¢ukcaumu; 81. Tonkartens ¢ snekrponpuBonom; 82. Yriosas mydrta, 821. Kpusas

MOBEPXHOCTDH C IEPEXOIOM.

KOHKPETHBIE ®OPMbI IPUMEHEHUSA

[0045] Hwuxe B coYeTaHUH C MPHJIAra€MbIMH YEPTEKAMU IO MIPUMEPAM pealu3alui JaHHOU
3asiBKU MPUBOAUTCA TOYHOE U IMOJHOE OMMCAHME TEXHUYECKOIrO pELICHHUs], NMPEACTABIEHHOIO B
npuMepax peanu3auuu JaHHOW 3asBKU. O4YEeBUAHO, YTO OINUCAHHBIE NPUMEPBHI peaNTU3aLUU
NPENCTABISIIOT COOOHM He MOJHBbIA MepedeHb, a JIUIIb YacThb NMPUMEPOB peaTn3alliH JaHHOM
3asBKU. Bce npyrue mpumeps! peaansaiun, KOTOpble OObIMHBII TEXHUYECKUI IepCOHAN NaHHOM
cepbl, OCHOBBIBAsChH HAa ONMCAHHBIX 3/1€Ch NPHUMEpPAxX pPeaTU3alM AAHHOH 3asiBKH, MOXET
NPEACTaBUTh MPHU YCJIOBUU HEUCIIOIb30BAHUS M300PETATENIbCKOTO TPYAA, OTHOCSTCS K cdepe

3aLATHI TaHHOU 3asBKU.

[0046] HeoOxoauMo MOSICHUTb, YTO HCIIOJIb3yEeMble B OMHUCAHUK JAHHOMN 3asBKU OPHEHTALUsS
WIM TIO3ULMOHHAsI B3aMMOCBSI3b, OOO3HAYEHHAs TEPMUHAMH «BBEPX», «BHU3», «BHYTPbY,
KHAPYXKy», «BEPXHHH/HWKHMH KOHEL», OCHOBBIBACTCS HA OPHUEHTALUH WM TO3ULUOHHON
B3aMMOCBSI3H, MMOKA3aHHOW Ha 4YepTekax, MPEeIHA3HA4YeHa TOJBKO JJI yA0OCTBA U YIPOIUEHHS
OINMCAaHMS TAaHHOH 3asBKH U HUKAKUM 00pa3oM He 00O3HA4YaeT W HE MOAPA3yMEBAET, YTO KaKue-
a00 YCTPOWCTBA WJIM 3JIEMEHTHl JOJUKHBI HMMEThb OMNpPEICNICHHYI0 OpPUEHTALNI0, OBITh
CKOHCTpyHpOBaHbl U paboraTh B oOmpeneneHHONH opueHTtaiuu. [lo 3ToW mpuyuHE
BBILICNIEPEYUCIICHHBIE TEPMHUHBI HE MOIYT PacCMaTpUBATBCS B KAadeCTBE OrPAHUYEHUS IJIs
OaHHOM 3asBKU. Kpome 3TOro, TepMUHBI IIEPBBIHY» U «BTOPOW» UCIOJB3YIOTCS UCKIFOUUTEIBHO

AJIA Heﬂeﬁ onmucaHusa U HEC MOTYT IMNOHHUMATBHCA KaK yKa3aHUEC MW HaAaMCK Ha OTHOCUTCIIbHYIO
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Ba’KHOCTD.

[0047] KacarenbHO OmMCaHUs JAHHOW 3asiBKM HEOOXOIMMO TMOSICHUTB, YTO €CJIH HE YKa3aHO
TOYHOE OIpEIENECHUE WM OrPAaHUYEeHHE, TO B [JAaHHOM 3asBKE€ TEPMHUHBI «yCTAHOBKAY,
«yCTAHOBJIEHO» M «HA/JE€BaHUE/OOXBAaT» U «COEIUHEHHE» MOJDKHBI IOHHUMATHCS B IIUPOKOM
3HavyeHnu. K npumepy, «coequHeHne» MOXKET MoApa3yMeBaThb Moj COOOH KEeCTKOe COeAMHEHNE,
pa3beMHOE COEIUHEHHEe WIM LEeJbHOE COeIMHEHHEe, MOXET IOpa3yMeBaTh 07 COOOMH
MEXAHNYECKOE COEAMHEHUE WM 3JIEKTPUUYECKOE COCAUHEHME, a TaKXKe MOXKET MOJIpa3yMeBaTh
noj1 coOOM MPSIMOE COETMHEHHE WM HETIPSIMOEe COSIMHEHUE Yepe3 MPOMEKYTOYHBIE HJIEMEHTBI,
aub0 TPEnCTaBisiTh COOOW BHYTpeHHee COOOLIeHHe Mexay AByMs djieMeHTamu. OOBbIYHBIM
TEXHUYECKHH TePCOHAJ JAaHHOW CQepbl MOXKET B 3aBUCUMOCTH OT KOHKPETHOH CHUTYallHH

MHTEPIPETUPOBATh KOHKPETHBIN CMBICII BBILIEYKA3aHHBIX TEPMHUHOB B JAHHOM 3asIBKE.

[0048] Hwmxke B coueTaHuu ¢ uepTerkamu 1-0 MPEACTaBIEHO MOIMOJHUTENBHOE ETaTbHOE

ONMCAHUE NAHHOU 3asIBKH.
[0049] IIpumep peanmusauuu 1

[0050] IIpumep peanu3aunu JAHHOM 3asiBKH PACKPBIBAET KOMIIO3UTHYIO TEMJIOU3O0JISILIMOHHYIO
OTHEYTIOPHYIO MaHeJb HA OCHOBE a’poreis, Kak mokazaHo Ha Pur. 1, koTopas BKIO4aeT B ceds
BEPXHUN MOBEPXHOCTHBIM cyiok 11, orHesamuTHbIl caoi 12, TEMIOU30JALMOHHBIN Cloi 13 |
MOJINYPETAHOBBIN CJION 14 ¥ HUXKHUN MOBEPXHOCTHBIN CJIOH 15, HaKJIagpIBaeMble APYT HA Apyra
B TIOCJIEIOBATEIBHOCTU OT BEpXHEro kK HukHeMmy. OruesamuTHbIl cioi 12 umeer mnonyro
BHYTPEHHIOI0 KOHCTPYKLHMIO, KOTOpasl 3allOJIHEHA FPaHyJlaMU U3 ruapokcuaa amomunus 121. B
OTHE3AIIUTHOM CJioe 12 yCTpOeHbI paBHOMEPHO pPAacCHoJioKeHHble paboume oTBepcTus 122, B
KOTOpbIE BCTaBJIEHBI YILUIOTHSOLIHE IITUPTHI 123, Tenaon3onsaunoHHbli cioi 13 U3roToBieH U3
NEPJUTOBBIX IUIACTUH, HA MOBEPXHOCTU TEIJOM3OJSIIMOHHOIO cjosi 13, mpunieraromero K
OTHE3AIIUTHOMY CJIOKO 12, pacrosnokeHbl paBHOMEPHO PACHPENEIEHHbIE BBIEMKH JIJIsl YCTAHOBKHU
3J€MEHTOB U3 asporenss 131, B TEmIOU30JALMOHHOM cjioe 13 CO CTOPOHBI BBIEMOK JUIS
YCTAHOBKU D3JIEMEHTOB M3 asporenss 131, yaajgeHHbIX OT OCHE3aIUTHOrO cjos 12,
NPEeAyCMOTPEHa TEIJION3O0JISIUOHHAS BO3AYLIHASA MOJIOCTh 133, kKoTopas mmeer coolrmaromiee
COEIMHEHME C KAXKIOW U3 YIOMSIHYTBIX BBIEMOK JUIsl YCTAHOBKM 3JIEMEHTOB M3 asporens 131. B
BBIEMKHU JJIs1 YCTAHOBKH 3JIEMEHTOB U3 asporens 131 yCcTaHOBJIEHBI 3aOIHSOINE 3JIEMEHTHI U3
asporenst 132; BBIEMKH IUIsI YCTaHOBKH 3JIEMEHTOB U3 asporens 131 umeroT cdepudeckyro
dbopMy. 3amoNHSIOMKE 3JIEMEHTHI W3 a’poreist 132 3amoNHSAIOT BBIEMKH JUIsl YCTaHOBKH
3JIEMEHTOB U3 asporess 131, mpu 3ToM riryOMHA BBIEMOK JIJIsl YCTAHOBKHU 3JIEMEHTOB U3 a3pOresisi

131 coBmazmaer ¢ TOJMIIMHON OTHE3AIUTHOTO cJjios 12.

[0051] B mnpumepe peanuzaumu 1 HaHHOW 3asBKU MCHOJB3YETCS CIEAYIOLIUNA MPUHLIMI
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peanu3aluy KOMIIO3UTHOU TEIUIOM3OJSIUUOHHOW OTrHEYIOPHOW IaHENIW Ha OCHOBE aj3pOorelis:
BHYTPU OTHE3AIIUTHOrO ciost 12 mpenycMOTpeHa IOJIOCTh, KOTOpas —CHOCOOCTBYET
SKPAaHUPOBAHUIO  TeIJa, pPAacHpOCTPAHSIOLIErocss B  IONEPEYHOM  HAaNpaBIEHUH, 4
TeTJION3OJSIMOHHBINA ¢Jioil 13 dopMupyercsi U3 3amoNHSAIOMNX 3JEMEHTOB U3 asporens 132,
KOTOpBIE€ YCTAHABIMBAKOTCS B BBIEMKHU JIJI1 YCTAHOBKU 3JIEMEHTOB M3 asporens 131; nanuuue
3aMOJIHAIOIINX 3JIEMEHTOB U3  ajporens 132  yCUIMBAaeT NOMNEPEYHYIO TEPMOU3ZOJISLIUIO
TETUIOU3OJISIIUOHHOTO €105 13, @ MX paBHOMEPHOE PACMOJIOKEHHE HEMPEPHIBHO MPEMATCTBYET
PaAcCMpOCTPAHEHUIO TEIUla B MPOAOJLHOM HAINPaBJIEHUU Yepe3 TeIUIOM3OJSIUUOHHbBINA coil 13 u
cHIKaeT 3(PQPEeKTUBHOCTh PACIPOCTPAHEHHUS] TEIUIA, YTO YBEJIUYHBAECT MPOAOJBHYIO
TEPMOM3OJSILIMI0 OTHEYNOpHOHW maHenu. Kpome storo, Omaromapsi OTIMYHOMY JW3aliHY, B
MIPOLIECCE 3aMOJHEHUs] BBIEMOK 3aIOJHSAIOLIIMMU 3JIEMEHTAMH U3 asporens 132 nuImHM BO3AYX
BBIITYCKAETCS] B TEIJIOW3OJIILMOHHYIO BO3AYIIHYIO MOJOCTh 133 BO M30ekaHHe HEMPaBUIbHOTO
PacHoJIOKEHU 3AMONHAOIUX 3JIEMEHTOB U3 asporens 132.

[0052] TIlpumep peanuzauuu 2

[0053] Ha ®wur. 2 noka3zaHa TEXHOJOTUSI MPOU3BOACTBA KOMITO3UTHOMN TETUIOM3OJISIIUOHHON
OTHEYTIOPHOM MaHen Ha OCHOBE a3pOorelisi, KOTOpast BKIFOYAET B ce0s1 CIeNyIOINe [aru:

[0054] S1. IlonroroBka MaTepuaioOB, BBIPE3AOT W H3TOTABIMBAIOT NAHENU Uil OTHAEJIKHU
MOBEPXHOCTH, OTHEYIIOPHBIE MAHENH, TETION30JIALMOHHbIE [TAHEN U NAHENN U3 NOJINYpPETaHa,
[0055] S2. Coenunenue maHenel Mexay cOOOI;, OTHEYIIOPHYIO MaHeNb, TeTJIOU30JISIIHOHHYIO
HIaHeJb ¥ aHeNb U3 MOJINYPETaHa MOCIeOBATENIbHO CKIEHBAIOT U (PUKCHPYIOT MEXAY COOOI;
[0056] S3. Vkiaaka asporeis; 3amoJHSIOLINE SJIEMEHThl M3 asporens 132 uepe3 paboure
otrBepcTUs 122 yKIaAbIBarOT B OTHE3ALIUTHBIN ¢J10it 12;

[0057] S4. 3ampeccoBka asporessi: 3aNOJHSIONINE 3JIEMEHTHI U3 asporenisi 132 BHaBiIMBAOT B
BBIEMKHU JJIsl yCTAHOBKH 3JIEMEHTOB U3 asporenisi 131 u repmeTusupyrot padourie orBeperust 122;
[0058] S5. MUakancynanusi, TaHEIW IJIs OTHEJKH TOBEPXHOCTH HAKJIQbIBAIOT Ha
OTHE3AIIUTHBIN CJI0U 12 1 monnypeTaHoBIN cioil 14,

[0059] S6. KoHTponb 1 OCBHIETETLCTBOBAHHUE.

[0060] B mnpumepe peanusauuu 2 JaHHOW 3asBKU HCHOJb3YETCS CIEAYIOLIUN MPUHLMI
peanusaluy TEXHOJOTHH MPOU3BOACTBA KOMIIO3UTHOW TEIJIOM3OJALIMOHHON OTHEYNOpPHON
NaHeJu Ha OCHOBE a’poresis: JAaHHAasl NMPOU3BOACTBEHHAs TEXHOJOTHs OTJIMYAETCs] MPOCTOTOM
TEXHOJIOTHYECKUX Omepauuii U mo3BojisieT 3()(EeKTUBHO NPOM3BOAUTH HMEIOLINE OTIUYHYIO
NPOAOJBHYI) TEPMOU3OJSILUI0 KOMIO3UTHbBIE TEIUIOM3OJIALMOHHbIE OTHEYNOpHbIE MaHENIu Ha
OCHOBE a3poreJis.

[0061] IIpumep peamusanuu 3
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[0062] Kak nokazano Ha Dur. 3, OTIIMYKME AAHHOTO MPUMEpPA peaNM3alUu OT IpUMeEpa
peanu3zaluy 2 JAHHOW 3asBKM 3akjrouaercss B ToMm, 4ro omepauuu Illara S3 u Ilara S4
BKJIFOYAIOT HCIIOJIb30BAHUE YCTAHOBKH JUIsA 3alIPECCOBKH a3porelisi, KOTOpasi BKIKYAeT B ceds
MOCJIEIOBATEIbHO YCTAHOBJICHHBIE TIEPBYI0 KOHBEHEPHYIO JIEHTY 2, pabouuii CTOJ 3 U BTOPYIO
KOHBEHEepHYI0 JIeHTy 4; B LeHTpe pabouero CTona 3 YCTaHOBJIEH BTOPUYHBIA NPHBOIHON
MEXaHU3M 5, KOTOPbIH HUCIIONB3YeTCs AJIs IPUBEACHUS B IEHCTBHE PACIIONIOKEHHOTO Ha pabouemM
crojie 3 MPOAYKTA, & C ABYX CTOPOH YIOMSIHYTOrO pabodero croja 3 pacrojokeH MeXaHU3M IS
VKJIAAKA asporenss 6, KOTOPbIM MCHOJB3YeTCA AN YKJIAAKU adporeiiss B COOTBETCTBYIOLIUE
paboune orBepcTusi 122 mpoayKTa, a TaKXKe PACIONIOKEH MEXAHU3M IS 3aIPECCOBKH a3pOresis
7, KOTOpPBIH HCIONB3YETCsl JI1 BAABIMBAHMS 3alOJHAIOIIMUX 3JIEMEHTOB W3 asporens 132,
YCTAHOBJIEHHBIX B paboune oTBepcTHs 122, B MPOCTPAHCTBO BBIEMOK ISl YCTAHOBKH 3JIEMEHTOB

u3 asporens 131.

[0063] Kak mokazaHo Ha @ur. 3, MeXaHW3M MJIsl YKJIAOKHU a’3poreist 6 BKIOYAaeT B ceds
3apuKCUpPOBaHHBIN Ha OOKOBOI CTEHKE YITOMSHYTOIrO pabovero cToja 3 mepBblii padouunii ppryar
61, Ha KOHLIE KOTOPOrO 3aKperyieHa MMEILIasl MOy KOHCTPYKLUIO IJIACTHHA Ul MOAAYH
matepuana 62. Kak nokazano Ha ®ur. 4, mjacTuHa AJs NOAAYM MaTepuaia 62 yCTaHOBJIEHA
TOPU30HTANIBHO, TPU 3TOM Ha €€ HIDKHEH IOBEPXHOCTH BMECTe C KOHCTPYKLHUeH paboumx
oTBepCcTHi mpoxaykra 122 paBHOMEpHBIM 00pa3oM BO B3aWMHO-OJHO3HAYHOM COOTBETCTBHH
pacrionokeHbl TPyOKHM aisi mojadu martepuana 621, KOTOpble HCMONB3YIOTCA IS YKIAOKU
3aNOJIHAIOIIMX 3JIEMEHTOB U3 asporesst 132, B HuKHEN MOBEPXHOCTU IIACTHHBI I MOAAYH
marepuana 62 TpPeayCMOTPEHBbl BCACHIBAKOLIME OTBEPCTUs, KOTOpPbIE MMEIOT B3aUMHOE
coo0IeHne ¢ BHYTPEHHUMH IOJIOCTSMH YIIOMSIHYTHIX TPYOOK Ui mojadu martepuana 621; B
YIOMSIHYTbI€ BCACBhIBAIOLUE OTBEPCTHUsI BCTABJICHbl PE3UMHOBBIE BTYJKH, KOHIBI KOTOPBIX
BBITSTHYTBI M BXOJSAT BO BHYTPEHHHUE TOJIOCTH YIOMSHYTBIX TPYOOK Jisl mojauu mMatepuana 621.
MexaHu3M Ul YKJIQAKU adporesisi 6 Takke BKJIOYAeT B CeOsl YCTAHOBJICHHBIA 3a MpeneiaMu
yIOMSIHYyTOro pabodero crosia 3 BaKyyMHBIA HAcOC 63, KOTOPBIA COENUHSETCS C YIOMSHYTOH
IUIACTHMHOM ISl ToAauu MaTepuayia 62 ¢ MOMOINBI0 BakyyMHOH TpyOkum 631; ymomsiHyTas
BaKyyMHast TpyOka 631 mmeer B3aMHOE COOOIIEHHE C BHYTPEHHEH IMOJIOCTHIO TUIACTUHBI IS
nojgauu marepuana 62. Ilocie Toro, kak MpOAYKT MEPEMECTUTCS Ha padouunii CTON 3, MepBbIi
pabouuii perdar 61 mepemMernaer MIACTUHY JJIA MOJAA4YM MaTepuana 02 B MOJIOKEHHE YKIAIKU
3aMONHAIOMINX 3JIEMEHTOB M3 asporenst 132, uroObl BCTABUTH YHMOMSIHYTBIE 3JIEMEHTBI W3
asporens 132 B TpyOku 1uist ykinaaku mMatepuana 621. 3arem 3amyckaeTcst BAKyYMHBINA Hacoc 63,
KOTOPBIN CO3AAET OTPULATENBHOE AABJICHUE BHYTPU IUIACTHHBI IJI MMOAA4YM Marepuana 62, 4ro
NPUBOIUT K TOMY, YTO 3aIOJIHSIOIINE 3JIEMEHTHI U3 asporens 132 BcachIBarOTCS BHYTPb TPYOOK

Ul YKJIaAKU Marepuana 621, MCnoab30BaHHE PE3HMHOBBIX BTYJIOK YCUJIMBAET BCACBIBAIOLIYIO
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CIOCOOHOCTB 3aMONHSOLINX 3JIEMEHTOB U3 asporess 132. I[Tocne 3Toro nox neldcTBreM MepBOro
pabouero pergara 61 ruracTuHa Ui MOAAdM Marepualia 62 mepeMelaeTcs B MOJOXKEHHWE Hal
NPOAYKTOM, IIPHU 3TOM IEpBBIi paboumii ppruaar 61 onyckaer mIaCTHHY Ul ITOJIA4YX MaTepHaia
62 Tak, 4TOOBI COBMECTUTH 3aIOJIHAIOLINE 3JIEMEHThl U3 asporeist 132 ¢ COOTBETCTBYIOIIMMU
pabounmu orBepcTusiMu 122 Ha mpoaykTe. 3aTeM BaKyyMHbII Hacoc 63 yaaisieT BaKyyM BHYTPHU
IJIACTUHBI 11 IOAAYU MaTtepuana 62, 4To NPUBOAUT K TOMY, YTO 3aMOJHSAIOIIUE 3JIEMEHTHI U3
asporeysi 132 To4HO manaroT B pabouune orBepcTust 122, obecneunBasi BHICOKYIO 3P PEKTUBHOCTh
yKJianku marepuana. Kpome 3Toro, B HHKHEH MOBEPXHOCTH YIOMSIHYTON IJIACTHHBI JJIs IOAAYU
Matepuana 62 pacrojoXKeHbl OOpallleHHble BBepX yriyOjeHus, 0oOpas3yrollue BBIEMKH sl
CKaTOrO BO3ayXa 622, KOTOPbIE PABHOMEPHO PACHpPENeSCHbl MEKAY YIOMSHYTHIMU TPYOKamu
s nmomadn marepuana 621, Hanmuuue BbIEMOK aJis CKaToro Bo3ayxa 622 cnocoOCTByeT
YCUJICHHIO BakyyMHoOro »s¢ddexra BHyTpM TIUIACTHHBI Ui TOAadyd Martepuama 62 u
BCACBIBAEMOCTH 3alOJHAIINMX J3JIEMEHTOB M3 asporenss 132, a Taxkxke mpenoTBpalaer

BBITNIAJICHUE 3AMOJHAOLIUX 3JIEMEHTOB U3 asporens 132,

[0064] Kak nokazano Ha @ur. 3 u @ur. 5, Ha ynoMssHyTOM padodeM CTojie 3 TakKe pa3MelleH
MEXaHU3M YIJIOBOH (pukcaruu 8, KOTOPBIH BKIIFOYAET B c€0sl YCTAHOBJICHHbIE HA YIOMSHYTOM
paboueM crone 3 W CKONB3ALINE MO HeMy yriioBble MypTsl 82 U 3aUKCUPOBaHHBIE HA Kparo
pabouero crosa 3 TOJKATENHM C SJEKTPONPHUBOAOM 81, MOPIIHEBOH INTOK TOJIKATENST C
3JEKTPONpUBOAOM 81 MMeeT KeCTKOe COeUHEHHE C COOTBETCTBYIOLIEH yrioBod MydToi 82.
VYraoBbie MyQThl 82 HCNONB3YIOTCS AN 00XBaTa YIJIOBBIX TOPLIOB MPOAYKTA, B KOHCTPYKLUHU
UCTIONBb3yeTcs 4 YIOMSHYTBIX MEXaHW3Ma YIJIoBOH (pukcauu 8, OHM pacrojiararoTcs IO
YeThIPEM yIiaM yrnoMsiHyToro pabouero croma 3. Ilocme Toro, kak OTHEyNOpHasi IaHENb
NepEeMECTUThCS Ha paboumii CTON 3, YCTAaHOBJICHHBbIE 1O YeTbipeM yriam pabdodero croja 3
TOJIKATEJIN C 3JEKTPONPHBOAOM 81 MPUXOAAT B JBHXKEHME, NepeMernas yrioBbie My(pTsl 82 B
HAIpPaBJICHUH MPOAYKTA TaK, YTOOBI yrioBble My(pThl 82 00XBATHIM COOTBETCTBYIOLIHE YETHIPE
yriaa mpoaykra u 3adukcupoBaim MpoaykT. Kpome 3Toro, kKoopAMHUpOBaHHas padora
TOJIKATENEeN C 3JEKTPONnpUBOAOM 81 maeT BO3MOXKHOCTb PEryjaupOBaTh MOJIOKEHHE MPOAYKTA,
YTO CIIOCOOCTBYET YCHJICHHIO TOYHOCTH VKJAIKu a’sporess. 1o BHYTpeHHEMY Kpar YIJIOBOH
my¢TeI 82 chopMupoBaHa KpUBasi IOBEPXHOCTH ¢ nepexonoM 821; ynomsiHyTast yriosast MydTa
82 M3roToBIEHAa M3 MOJUTETPAPTOPITHIIEHA, IPUYEM €€ BHYTPEHHSSI TOJIIMHA COOTBETCTBYET
CYMMAapHOM TOJIIIMHE OrHE3AIIUTHOrO Cjosg 12, TemIou30MsUMOHHOrOo ciog 13 wu
MOJMYPETAHOBOro ¢josi 14 mpoxykra. YCTpOWCTBO KPUBOM IMOBEPXHOCTH C mepexoaom 821
BHYTPH yIJIOBOU My(ThI 82 M HCMONB30BAHUE ONMPEACICHHBIX MATEPHAJIOB CIIOCOOCTBYET TOMY,
9roOBl KPOMKa MpPOAYKTa BIABJIMBAJACh BHYTPb YIIIOBOW My¢Thl 82, M mpenorsBpainaer

BEPOSITHOCTh HETIPABHJIBHOI'O KOHTAKTa MEXAY NMPOAYKTOM U yrioBoi my¢roii 82. ITocne Toro,
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KaKk KpPOMKa MPOAYKTa BIABJIMBAETCS B YINIOBYID MydTy 82, 5TO eme Oojble yKperuisier
COEAMHEHHE MEXAY OrHE3allUTHBIM CjoeM 12, TemIOM3OIsUUOHHBIM cjioeM 13 wu

MOJINYPETAHOBBIM CJI0e€M 14 mpoaykra.

[0065] Kak nokazano Ha @ur. 3, MexaHU3M Ui 3aMPECCOBKU adporesisi 7 BKIIIOYAET B ceOs
3a(hUKCUPOBAHHBII HA OOKOBOW CTEHKE YIOMSHYTOro padbo4ero croja 3 BTOPOH MEXaHUYECKUI
pbluar, KOTOPBIA MpeaHa3HaueH Uil YCTAHOBKHM YIUIOTHHUTENbHBIX mMTU(TOB 123 mpoaykTa.
BuyTpu pabodero crojia 3 yCTaHOBJIEH CTAllMOHAPHBIA HArpeBaTeNlb, KOTOPBIH HMCIOJIB3YeTCs
IUIA HarpeBa nmpoaykTa. Bropoii MexaHuueckuil ppldar BBUHYMBAET B MPOAYKT YIUIOTHUTENIbHbIE
wtudTel 123, OOHOBPEMEHHO C JTHM NPOHCXOOUT BKIKOYEHHE HArpeBaTess, KOTOPBIH
pacIuiaBisieT MOBEPXHOCTh 3aMOJIHAIOIIMX 3JeMeHTOB u3 asporens 132. Ilo mepe Ttoro, kax
yIoTHsiPomre WTu@Thl 123 BOABIMBAIOT 3aMOHSIONINE 3JIEMEHTHI U3 asporens 132, HacTh
3aMONHAMINX 3JeMEeHTOB 132 momamaer B pe3bOOBOH 3a30p MEXAY YIUIOTHUTEIbHBIMU
mrupramu 123w pabounmm orBepcTusiMH 122,  ycuiHMBas TePMETHYHOCTb  MEXKIY
YIUIOTHUTENbHBIMHU ITH(GTaMU 123 1 OrHE3aIIUTHBIM ClloeM 12 U, B CBOIO OuY€pedb, YCHIINBAs

TEMJION3OJIAMUOHHBIC XaPAKTCPUCTUKHU OTHE3aIUTHOTO CJIOA 12.

[0066] Kak mokazano Ha @ur. 6, B leHTpe pabovyero croja 3 yCTPOeH PeryIHMpOBOYHBIN a3
31, BTOpHUYHBIN NPUBOJHON MEXaHU3M 5 YCTAaHOBJIEH B YIOMSIHYTBIN PEryJaupoBOYHOM mas 31.
Bropuysblii mpuBOgHONW MeXaHU3M S5 BKJIIOHUaeT B ceOs 3aUKCUpPOBAaHHBIA B HIDKHEW 4acTH
PEeryJMpoBOYHOrO mnasa 31 pOTALMOHHBIM JJEKTPOABUIaTeNb 51 M 3aKPEIUIEHHYK) Ha KOHLE
BbIBOZIA MOLIHOCTH YIOMSIHYTOIO POTALIMOHHOIO 3JIEKTPOABUraTenst 51 TPeTbi0 KOHBEHEPHYIO
aenty 52. Korna nponykT mepemernaercst Ha pabouuii CTOa 3, OH pacroyiaraeTcsi Ha TpeTbei
KOHBeiiepHOi1 eHTe 52. [lepemernenne nNpoaykTa OCYIIECTBIIETCS 3a CUET NMPUBOJA OT padoThI
POTALIMOHHOIO 3JeKTpoaBurarens 51, 4To 1JaeT BO3MOXKHOCTb PEryjJupOBaTh IOJIOKEHUE
NponykTa © O0ECIeYuTbh COBMEINEHHE YIVIOBBIX TOPIIOB TMPOAYKTa C  TOJOKEHUEM

COOTBETCTBYIOILIHX YIJIOBBIX My(T 82.

[0067] B mnpumepe peanusauuu 3 JAHHOM 3asiBKU HCMOJNb3YeTCS CIEAYIOLINI MPUHLINI
peanu3anny yCTaHOBKH JJIs 3aMPEeCCOBKH asporenisi: chopMupoBaHHbIN mocie oneparnuii [llara 2
NPOAYKT IO TEPBOWM KOHBeHepHOW JieHTe 2 mepenaercs Ha pabouuii cron 3. Ilpoumcxomwt
BKJIFOUEHHE POTALMOHHOIO 3JIeKTpoABUrarens 51 BTOPUYHOrO MPUBOAHOIO MEXaHW3Ma S, B
pe3ysbTaTe 4ero yrjioBble TOPLBI MPOAYKTA COBMELIAIOTCS C COOTBETCTBYIOLIMMU YTJIOBBIMHU
my¢Tamu 82 mexaHuU3Ma yriioBod Qukcanmuu 8. 3aTeM NMPOMCXOOUT BKIFOUEHHUE TOJKATENeH C
3neKTporpuBoaoM 81 MexaHnu3Ma yriioBoi Gpukcanuu 8, KOTOpbIe MePEMEIIAI0T YIJIOBbIE My ThI
82; mocne mepeMelieHus: yrioBele My(QThl 82 (PUKCUPYIOT MPOAYKT. 3aTeM IMEpBBIA paboumii
ppryar 61 MexaHM3Ma I YKJIAAKUA aj’poress 6 COBMECTHO C BaKyyMHBIM HAacocoMm 63

YKJIa[bIBAET 3aMOJHSIOUME 3JIeMEeHThl U3 asporenst 132 dgepe3 paboume orsepctus 122 Ha
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MPOAYKTE, MOCJIE 4ero MEXaHW3M [IJIsl 3alPECCOBKH a’porens 7 BAABIMBAET HAXOMSLIUECS B
pabounx orBepcTHsix 122 3aNONHSIOIINE 3IEMEHTh! U3 asporens 132 B BbIEMKH AJIsT YCTAHOBKU
3JIEMEHTOB U3 asporens 131, pacnonokeHHbIe B TEIUIOU30ISIMUOHHOM clioe 13 mpoxykTa, 94To0b!
MOJIHOCTBIO 3aIIOJHUThL MPOCTPAHCTBO BBIEMOK 3aMOJHSIOIIMMU 3JIEMEHTaMHu U3 asporens 132.
3aTreM MOCPENCTBOM TpeTbel KOHBEHEepHON JIeHThl 52 MPOAYKT IepeMelaeTcs Ha BTOPYIO
KOHBEHEpHYIO JIEHTY 4, KOTOpasi, B CBOK O4Yependb, MEepeMeIlaeT NPOAYKT Ha CIEAYIOLIYIO
TEXHOJIOTHYECKYIO OmNepanuro. [[aHHOe TEXHOJNOrM4eCKOoe pPEeLIeHHEe UMEET BBICOKHI ypOBEHb
ABTOMATU3ALMK, KOTOPBIM MO3BOJISIET 3a OJMH LIMKJ BBINOJHATH YKJIAAKYy MaTepuana U €ro
3alpecCOBKY B OTHEYNOPHYK TMaHeNlb, a TakXe 3aHUMaeT HeOONbLIyI0 IUIomaab |

JEMOHCTPUPYET BBICOKYIO TPOU3BOAUTEIBHOCTD.

[0068] BelenepeunciaeHHble IPUMEPDIL, XOTS U SIBJISIFOTCS] IPEUMYILECTBEHHBIMU ITPUMepaMu
peanu3anuy JAaHHOH 3asBKH, TEM HE MEHee, HU B KaKOH CTENeHH He OrpaHUYUBAIOT chepy
3aImUThl JaHHOHM 3asBKH. [loaToMy, MOObIe SKBHBAJIEHTHBIE HW3MEHEHHS B COOTBETCTBHUU C
KOHCTPYKIMEH, GOpMOI W MPUHLIMIIOM B PaMKax JAaHHOH 3asBKH AOJUKHBI ObITh BKJIFOUEHBI B

cepy 3aluThl TAHHOU 3asIBKU.
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P®OPMYVYJIA H30BPETEHUA

1. Texnonorust npOU3BOACTBA KOMIO3UTHON TEMJIOU3OSALUOHHON OTHEYIIOPHOM MAaHeNIN Ha

OCHOBE  aj’poreyis,  XapakTepU3YIOLIAasCsi  TeM YTO  YIOMSIHYTass  KOMIIO3UTHAs

>
TEIUIOM30JSILIMOHHAsL OTHEYINOpHAsl IMaHeNb Ha OCHOBE aj’poresis BKIOYAEeT B ceds BEpXHUM
noBepxHOCTHBIN cyoit (11), orHesamurHbid cioi (12), TemnousomsauuonHbld cioit (13)
NoJIMypeTaHoBbIl cyoi (14) M HUKHUN MOBEPXHOCTHBIN ciok (15), HakmamgbpiBaeMble OPYr Ha
Apyra B MOCIENOBATEIbHOCTH OT BEPXHETO K HIKHEMY; YIIOMSIHYThIH OTHEe3aIluTHBIN cioi (12)
UMeeT TOJYK BHYTPEHHIOK KOHCTPYKIUIO, KOTOpas 3alloJIHeHA TpaHyJaMH U3 THAPOKCHAA
amovunust  (121); B ynomsiHyTOM oOrHe3amuTHOM cioe (12) ycTpoeHbl paBHOMEPHO
pacrionokeHHble padoune orBepcTHsi (122), B KOTOpbIE BCTABJIEHB! YIUIOTHSIOIIUE IITH(THI
(123); Ha MOBEPXHOCTH YIOMSHYTOrO TEIUIOM3OJSIUOHHOro cios (13), mpuneraromero k
YIOMSHYTOMY OTHE3aIlUTHOMY Ciok0 (12), pacroyokeHsl PaBHOMEPHO paclpenesieHHbIe
BBIEMKH JUIsSl YCTAHOBKH 3JIEMEHTOB U3 asporens (131), B ymOMSHYTOM TEIUIOH3O0JSILIHOHHOM
cioe (13) co CTOpPOHBI BBIEMOK JJISI YCTAHOBKH 3JI€MEHTOB H3 asporens (131), ymaneHHbIX OT
orHe3amutrHOro cyosi (12), mpeaycMoTpeHa TEIJIOM3OJSIIUOHHAS BO3AyILIHAsT mojocTh (133),
KOTOpasi UMeeT COO0IIaroIIee COEqUHEHHE C KaKAOH U3 YIIOMSHYTBHIX BBIEMOK JJISI YCTAHOBKH
3neMeHTOB U3 asporens (131); B ymoMsHyThIE BBIEMKH JJIsI YCTAHOBKH 3JIEMEHTOB U3 a3pOresis
(131) ycraHOBNeHBI 3amoONHSAKOLIME 3JNeMeHThl u3  asporens (132);  ymoMsHyTBIH
TEIUIOM3O0JSIMOHHBIN cio (13) M3roTOBNIEH M3 MEPIUTOBBIX IUIACTHUH, & YIOMSHYTbIE BBIEMKU
IUIl YCTAHOBKHM 3JIeMeHTOB u3 asporens (131) umeror cdepudeckyro (Gopmy; yNOMsHYTbIE
3aIOJHAIOLINE 3JIEMEHTH! U3 asporess (132) 3amonHAT YIOMSHYTbIE BBIEMKH UISI YCTAHOBKH
sneMeHTOB u3 asporenst (131), mpudyem rayOMHA YHOMSHYTBIX BBIEMOK Ul YCTaHOBKH
sneMeHTOB u3 asporens (131) coBmagaer ¢ TOJNMUHON YIOMSIHYTOrO OrHe3aluTHOro ciiost (12);

YIOOMSAHYTasA TEXHOJIOTH BKIIFOYACT B cebst CICOAYIOIHE HIaru:

S1. TloaroroBka MaTepHalioB;, BBIPE3AIOT M U3TOTABIMBAIOT MAHENU I OTHENKH
MIOBEPXHOCTH, OTHEYIIOPHBIE TIAHENH, TEIJION30JIILIUOHHBIC TIAHEJIH U TIAHEH U3 TIOJUYPETaHa,

S2. CoenuHeHue maHenedl Mexay cOOOW; OTHEYIOPHYIO MaHEeNb, TEIIOH3O0JILHOHHYIO
NaHeJ b U AHEJb U3 MOJIMYPETaHa MOCIeI0BATEIbHO CKICUBAKOT U (PUKCUPYIOT MeXy cOOOii;

S3. Vkmaznka asporeis; 3amoyHSOLINE 3JIeMeHThl u3 asporens (132) uepe3 paboume
otBepcTHs (122) yKkIanblBarOT B OTHE3AIUTHBIN Ciioi (12);

S4. 3anpeccoBka adporesns: 3amoJHAIOIINE 3JIeMeHThl U3 asporens (132) BmaBiMBarOT B
BBIEMKHU JJIsI YCTAHOBKH 3JIeMEeHTOB U3 asporens (131) u repmernsupyror paboune OTBEpCTHS
(122);

SS. HHK&HC}’J’IHHI/ISI; NaHEeJIU AJiss OTACJIKU IMOBEPXHOCTU HAKJIAABIBAKOT Ha OFHG33H.[PITHI)II>1
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cnoii (12) n monuyperanoselii cioii (14);
S6. KoHTponb 1 OCBUIETENBCTBOBAHUE,

onepauuu [lara S3 u Ilara S4 Bk/IOUAIOT UCNOJIb30BAHHE YCTAHOBKU IJIS 3aIIPECCOBKU
asporesi, KOTopasi BKJIIOUaeT B ceOsl IOCIeI0BATEIbHO YCTAHOBJIEHHbIE NEPBYI0 KOHBEHEPHYIO
aeHTy (2), paboumii cron (3) U BTOPYXO KOHBEHEepHyHO JieHTy (4); B LEHTpe YIOMSHYTOrO
pabouero crona (3) yCTaHOBJIEH BTOPUYHBINH MPUBOIHON MeXaHu3M (5), KOTOPBIH HCIIONb3YeTCs
IUTsl TIPUBEICHUS B IEHCTBHE PACIIONOKEHHOM Ha paboueM cTojie (3) mpoayKTa, a ¢ ABYX CTOPOH
YIOMSIHYyTOrO padodero croja (3) pacrnosokeH MeXaHU3M IS YKJIAAKU asporens (6), KOTOpbIi
UCTIONIBb3YETCS TS YKIIQIKH a3poresisi B COOTBETCTBYIOIME padoune orBepctus (122) mpoaykra,
a TaKXKe PacIOJIOKEH MEXaHM3M IUIA 3ampeccoBKU asporenst (7), KOTOPBIA HCIONB3YeTCs IS
BIABJIMBAHUS 3alONHSIOMNX 3JIEMEHTOB u3 asporens (132), ycTaHOBIEHHBIX B padouue
orepctusi (122), B mMpPOCTPAHCTBO BBIEMOK IJIsl YCTAHOBKM 3JeMEHTOB m3 asporenst (131);
YIOMSTHYTBIH MEXaHW3M U VKJIagku asporenst (6) BkirodaeT B cedst 3aMKCHPOBAHHBIA Ha
OOKOBOH CTEHKE YMOMSHYTOro padouero crosa (3) mepeblii paboumii peryar (61), Ha KOHIE
KOTOPOTO 3aKperuieHa UMEIOINasl MOy KOHCTPYKIUIO TUIACTHHA AU Iofadu mMarepuana (62);
YIOMSIHYTasl TUTACTHUHA I TIOAa4Yu MaTepuana (62) yCTaHOBJIEHA FOPH30HTAJBHO, TIPH 3TOM Ha
HIKHEW MOBEPXHOCTH TUIACTHHBI JUTSI TIoJa4n Matepuania (62) BMecTe ¢ KOHCTPYKIHeH pabouux
orBepctuil (122) mpoaykra paBHOMEPHBIM OOpPa3OoM BO B3aMMHO-OJHO3HAYHOM COOTBETCTBUU
pacronokeHbl TPyOKH ayisd mopauu Matepuana (621), KOTOpble UCHONB3YIOTCA A YKIAIKU
3aMONHAIOLINX 3JIEMEHTOB U3 asporens (132); B HIDKHEH NMOBEPXHOCTH IUIACTUHBI JJIS MOJAYU
marepuana (62) mpeayCMOTPEHbl BCACBHIBAIOLINE OTBEPCTHUsA, KOTOPble HMEIOT B3aMMHOE
coo0IeHne ¢ BHYTPEHHIMH MOJIOCTSAMH YIIOMSIHYTBIX TPYOOK auisi mojauu Marepuana (621); B
YIOMSIHYTbI€ BCACBIBAIOLINE OTBEPCTHsSI BCTABJICHBI PE3MHOBBIC BTYJKH, KOHIBI KOTOPBIX
BBITSIHYThI U BXOZIAT BO BHYTPEHHHE TIOJIOCTH YIIOMSIHYThIX TPyOOK AJist mogayu Matepuana (621);
YIOMSTHYTBIH MEXaHH3M JJIsl VKJIAOKU asporeds (6) Takke BKIIFOYAaeT B ceOst yCTAaHOBJICHHBIH 32
npeaesaMu yrnoMsiHyToro pabouero crona (3) BakyyMHbIH Hacoc (63), KOTOPBIH COSTUHSIETCS C
YIOMSTHYTOH TUIACTHHOM Ui mojadn matepuana (62) ¢ moMomblo BakyyMHOH TpyOku (631),
yIOMSIHyTasi BakyyMHasi TpyOka (631) umeer B3auMHOE COOOIIEHHE C BHYTPEHHEH IOJIOCTHIO
IUTACTHHBI Ui TIOAaYu MaTepuana (62), B HWKHEH MOBEPXHOCTH YIMOMSIHYTOH IJIACTUHBI IS
nofauu Matepuana (62) pacrnonokeHbl OOpalieHHble BBEPX YIriyOseHus, oOpa3yomue BIeMKH
I CKaToro Bo3ayxa (622), KOTOpele PaBHOMEPHO pPAaCIpEneNeHbl MEXIYy YIIOMSHYThIMU
TpyOkamu momaun matepuana (621), Ha ynomsHyTOM padodem ctoyie (3) Takke pa3MelleH
MEXaHU3M yIIIOBOH (ukcany (8), KOTOPBIHA BKIIOYAET B C€0s1 YCTAHOBJIEHHBIE HA YIIOMSHYTOM
pabouem crosne (3) U cKoIb3sIMe 10 HeMy yriioBble MyQTh! (82) 1 3adUKCHPOBaHHBIE HA KPAto

pabouero crona (3) TonKarenu C 3JaeKTponpuBogoM (81), MOPUIHEBOH IUTOK YIOMSHYTOI'O
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TOJIKATENsA C 3JeKTponpuBogoM (81) mMMeer KeCcTKOoe COeAMHEHHE C YIOMSHYTOH YIJIOBOH
my¢Toii (82);, ynoMsHyTble yrioBele MypThl (82) HCIONB3YIOTCSA Al 00XBaTa YrIIOBBIX TOPLIOB
NPOAYKTA;, B KOHCTPYKLUHU HUCHOJB3YeTCsl 4 YHNOMSHYThIX MEXaHH3Ma yrioBoi ¢ukcauuu (8),
OHHU PACMOJaraloTCs MO YETBIPEM yIJIaM YIOMSHYTOro padouero crosa (3); Mo BHYTPEHHEMY
Kpar yrnoMsHYTOW yrioBod mMydTsl (82) copMupoBaHa KpHBas MOBEPXHOCTb C IMEPEXOIOM
(821); ynomsinyTtas yriosas my¢Ta (82) M3roToBieHa U3 NMOJIUTETPA(TOPITHIICHA, NIPHUYEM €€
BHYTPEHHSS TOJIIMHA COOTBETCTBYET CYMMApHOH ToOJIIuHE OrHesamuTHOro ciost (12),
TeIION30JsIMOHHOr0  ¢ciost (13) u momuyperanoBoro cnost (14) mponykTa; yIOMSIHYTHIA
MEXaHM3M JJisi 3ampeccoBku asporens (7) BkimoudaeT B ceds 3adMKCHPOBAHHBIA Ha OOKOBOM
CTEHKE YIOMSHYTOro pabodero croja (3) BTOPOH MEXaHWYECKHH pblYar, KOTOPBIH
NpeAHa3HAYeH Ui YCTAHOBKM VIUIOTHUTENbHBIX wmTH(TOB (123);, BHYTPH YHOMSIHYTOTO
pabouero crona (3) yCTaHOBJIEH CTAllMOHAPHBIA HArpeBaTellb, KOTOPBIH HCIONB3YETCS sl

Harpesa MpOayKTa.

2. VYnomsiHyTass TEXHOJOrWsl MNPOU3BOACTBA KOMIIO3UTHOM  TEIUIOM3OJISILIUOHHON
OTHEYIIOPHON TaHenmn Ha OcHOoBe adporenss mo 1n. 1  Dopmynsl  u3o0pereHus,
XapaKTepU3yIOIIasiCss TeM, YTO B IEHTPe YIOMsSHyTOoro padodero croja (3) ycTpoeH
peryanpoBouHbIi na3 (31), yHOMsHYTbIH BTOPUYHBIN NMPUBONHONW MeXaHU3M (5) yCTAaHOBIIEH B
YIOMSIHYTBI peryJIMpoBodHOi ma3 (31); ynmoMsiHyTHIN BTOPUYHBIN NMPUBOAHONH MexaHU3M (5)
BKJIFOUaeT B ce0s1 3apUKCHPOBAHHBIN B HMKHEH 4aCTH YIOMSHYTOTO peryJnpoBoyHoro nasa (31)
pPOTalMOHHBIN 3JekTpoaBurarenb (51) W 3aKkperuieHHyH0 Ha KOHLIE BBIBOAA MOIIHOCTHU

YIOMSIHYyTOTO POTALIMOHHOTO 3JIeKTpoaBuratess (51) TpeTbio KoHBelepHyo JieHTy (52).
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