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MEJIHBIE MUKPOIIPOBOJIOKHA AJI1 MOJIHUE3AIIIMTHBIX CETOK
TPUKOTAYKHOM CTPYKTYPbI

Anomaujis

Haoano pimenns nayxoeo-mexniunoi 3ada4i no
68U20MOBIIEHHIO | OpeaHi3auii NPOMUCI068020 uUnyc-
KY Jyocenozo Mionozo mixkpoopomy oiamempom
0,07—0,12 mm, 3 AK020 6U20MOBAAIOMBCA CIMKU
05 uKopucmanua 6 cucmemi 6auUCKasKo3axucmy
KOHCMPYKUIUHUX KOMROUUIUHUX Mmamepianie 3
nosimepnoro mampuyero. Onmumizoeani ymoeu
npouecie 60s0uinnA i nokpumms mionozo opomy
0106 STHO-CEUNHUEBUMU NPUNOAMU O 00CAZHEHMHS
AK nideuweHux miynocmi i naacmuunocmi, max i
30amnocmi 00 nepepobku y 6GAUCKABKO3AXUCHT
cimku 6'13anoi i 8'A3ano-naanoi cmpykmypu.

Abstract

Solution of a task has been presented relative to
the commercial production of tinned copper
microwire of 0.07—0.12 mm in diameter useful to
be processed in meshes for lightning protection
systems to protect structural composite materials
with polymer matrix. Conditions of the processes of
drawing and coating of the copper wire with tin-
lead solders have been optimized to achieve both
improved strength and plasticity and capability to
be processed into lightning protection meshes of
knitted and knitted soldered structure.

Bsenenne

IIpobiieMa MOJHUE3ANUTDI JIETATENBHBIX arapa-
TOB W JIOTIACTEN BETPOIHEPTETHYECKUX YCTAHOBOK B
MOCJIE/IHAE TOJIbI CTAHOBUTCS OY€Hb AKTYaJbHON B
CBS3M C IMUPOKUM IPUMEHEHUEM BbBICOKOIIPOYHBIX
TOTMMEPHBIX KOMITO3UTIMOHHBIX MaTepuasoB (ITKM),
OTJIMYAIONINXCST HU3KOH 3JIeKTPO- ¥ TEIIONPOBO/I-
nocteio. Ceroiust it 9TUX OOBEKTOB  TEXHUKU
Pa3pabaThiBAIOTCS PA3IUYHbIe CHOCOObI 3AlUTBHI OT
BJIUSIHUSI MOJIHMM, KOTOpPbIE, TJIABHBIM 00pasoM,
cocrost B o6OpasoBaHuu Ha moBepxHOCTsiX I[TKM
TOKOOTBOJISIIETO METAIJINYECKOTO CJIOS B BHUE
CIUTONTHON ¥ T1ephOpPUPOBAHHON (DOIBIM NJIN HaHe-
CEHUST METAJVIN3UPOBAHHBIX TTOKPBITHIA

OJHUM W3 TEPCHEKTUBHBIX CHOCOO0B CO3JAHUS
METAJUITN3UPOBAHHBIX CJIOEB SABJSIETCS Ha(OPMOBKA
Ha T0BepxHOCTh Aetaneil n3 [IKM BgsaHbIX CeToK,
neresbHast CTPYKTYPa KOTOPHIX 0OpazoBaHa MeJHbI-
MU MUKporpoBosiokamu jguamerpoM  0,07—0,12 mm.
Taxue CeTKH JIOJIKHBI COYeTaTh OOJIBIIYIO PACTSIKU-

MOCTb C HU3KUM 3JIEKTPOCOTIPOTUBJIEHUEM, BBICOKOI
TETIONPOBOHOCTLIO W JIOCTATOYHON TEXHOJOTHIEC-
kol 1npoyHocTbio. IlockosbKy i aBHAIMOHHOM
TEXHUKN OYeHb BAKHBIM SIBJISIETCSI CHUKEHHE BECO-
BBIX XapaKTePUCTHK, PaszpaboTKy MOJTHHE3ANUTHBIX
CETOK HEOOXOMMO TIPOBOAUTH, IPUMEHSSA TPOBOJIOKU
MaJIbIX JInaMeTpoOB (MUKPOIIPOBOJIOKH), CTPEMSICh
MIPU JIOCTUKEHUN JOCTATOYHON HJIEKTPOTIPOBOTHOCTH
CUCTEM MOJIHME3AL[UTHl 3JIEMEHTOB O00eCIeYnuTh B
koucTpykimax u3 [IKM munnManbublil mpuBec.

CocrosiHue Bompoca

B pesynbrate mpoBenennbpix B korie 1980-x rr. B
NTIM HAH YxpanHbl HayqHO-TEXHUYECKUX PaboOT B
KayecTBe TOKOOTBOJSANIMX MOJIHUE3ANUTHBIX CETOK
Juist 3amuThl nanesieil u3 [IKM  ObLin 1peiioKe b
M BHEJIPEHBI ABUAIMOHHYIO TEXHWKY BSI3aHBIE CETKH
CB-2 TY 383-33-88, usroroBjieHHble W3 MeJHbBIX
MIPOBOJIOK, TIOKPBITBIX OJIOBSIHHO-CBUHI[OBBIMU TIPH-
nosMu. B Teuenue mnocaeanux 10-tm ger Obuin
paspaboTaHbl CETKU ¢ 0COOOU BSI3aHO-TIASTHOU CTPYK-
Typoii [1—3]. B aTux ceTkax HWBeIWpOBaHA Xapak-
TepHas OCOGEHHOCTH, MPHCYIIAasi CTPYKTYype BCEX
BSA3AHBIX METAJVINYECKUX CETOK, a HWMEHHO —
AHW30TPOTIHS JEKTPOIMPOBOJHOCTH BJOJTH U MONEPEK
CeTYATOro TOJIOTHA (M3-3a HEMOCTOSIHCTBA MEXaHH-
YECKUX M JJIEKTPUUYECKUX KOHTAKTOB MEXKIY IIPOBO-
JIOKAaMHW CMEKHBIX PsIIOB). JTOoTo addeKTa yaamroch
JIOCTUYD ITyTEM OCYNIECTBICHUS ONEPAINH MTPOIANKHI
IeTesIb CMEKHBIX ITPOBOJIOUHBIX PS/IOB CETKH.

Kak moxasana mpakTuKa, MPOM3BOACTBO MHUKPO-
IIPOBOJIOK JIJISI MOJIHME3AIIUTHBIX CETOK OKa3aJach
BeCcbMa CJIOKHOH TEXHWYECKOW 3ajlaveii, I03TOMY
IJIaBHOM 1ieJiblo  coBMecTHbIX pabor MIIM HAH
Ykpaunst 1 OO0 "KATEX-2JIEKTPO" sBunach
paspaboTka CTaOUIBLHON TPOM3BOACTBEHHON TEXHO-
JIOTHW TIOJTyY€HWSI MEIHBIX MHUKPOTPOBOJIOK, TTOKPBI-
TBIX JIETKOIUIABKUMU punosiMu. Ha mpaxTike Takas
TEXHOJIOTUsSI JIOJKHA OblTa 0OeCreduTb pelleHue
KOMIIJIEKCHBIX BOTIPOCOB, CBSI3AHHBIX KaK C BOJIOYeE-
HUeM TOHKON MeJHOH IPOBOJIOKU, TaK W C OpraHu3a-
el Tpolecca JIyKeHUs MUKPOIPOBOJIOKU, 00Jia-
JAoNieil OnpeeIéHHBIMI TIPOYHOCTHBIMU U 9JIEKT-
PUUECKIMM XapakTepucTukamu. JIy>KeHHble MHUKpPO-
[POBOJIOKH, TIOJIyYeHHble 10 paspabaTbiBaeMOn
TEXHOJIOTUH, JIOJIKHBI 00JIa/IaTh TAKUME XapaKTeprc-
THKaMH, KOTOpPbIE CMOTJI OBl 00ECHeYnTh U3TOTOB-
JIeHMe W3 HUX KauyeCTBEHHbIX BA3aHBIX M BS3aHO-
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MMagHbIX CETOK, HPUTOJAHBbIX [JIsi IPUMEHEHUS B
MOJTHUE3AMUTHBIX MOKpbITHAxX [IKM [3, 4].

Ilens u 3anaun paGoTHI

[Tpu perieHny HayYHO-TIPOU3BOJICTBEHHBIX 3a/1a4
MOJYYEHUsT JIYKEHBIX MHKDOIPOBOJIOK B  TIEPBYIO
ouepesib HEOOXOAMMO OBLIO BBIOPATH THUII 3arOTOBKU
JUIsL BOJIOYEHUsT TPOBOJOK. He MeHee BakHBIM
SIBJISIETCST BBIOOP TEXHOJIOIMYECKOro 060PyA0BaHUs U
palluOHa/JIbHBIX  PEKHUMOB  JIY)KEHUS  ITPOBOJIOKH
OJIOBSIHHO-CBUHIIOBBIM TipunioeM. [Ipu atom ocoboe
BHUMAaHHUE JOJUKHO OBITh Y/EJEHO CTeleHu Harap-
TOBKH, KOTOPYIO TIPUOOPETAeT MUKPOIIPOBOJIOKA TIPU
BOJIOUEHHHU, KAUECTBY MOBEPXHOCTHU (IEPOXOBATOCTH )
U TOHKOH CTPYKTYPE MOBEPXHOCTHBIX CJIOEB. ITH
XapaKTEePUCTHKM, a TAaKyKe TOJIUHA CJIOS U PaBHO-
MEPHOCTh TIOKPBITUS MUKPOTIPOBOJIOKH OTIPEIEJISAIOT-
Cs1 KOHKDPETHBIME PEKUMAMU ¥ YCJIOBUSIMU TIPOBE-
JIeHUSI OT/eJIbHBIX Ollepalluii TEeXHOJOTUYeCKOro
npolecca, BKJIIOYAIONUMU  OYUCTKY TIOBEPXHOCTH
MUKPOIIPOBOJIOKH OT MEXaHWYECKUX 3arpsi3HeHuil u
OKCUIoB, 00paboTKy (JrocaMu, ONTUMU3AIUEl TeM-
[EepPaTyPHOrO U CKOPOCTHOTO PEKMMOB HAHECEHUST
TTIOKPBITUT.

BbiGop 3aroToBkm U cnocoba
MHKPOIIPOBOJIOKH

B kabesibHON TIPOMBINIIEHHOCTH Y KPaWHbI IS
BOJIOYEHUS MEJIHBIX ITIPOBOJIOK MAJbIX JMAMETPOB B
HACTOsIIIee BPeMsI Yallle BCETO WMCIIOJNb3YIOT MeJIHbII
TpoKaT MMpou3BojicTBa Y kpanHel, Poccun, I'epmannm,
Benrpun u Ilosbmm.

B 3aBucumocTH OT MOCTABITMKA MEIHbIH TPOKAT
OTJIMYAETCST TI0 XUMUYECKOMY COCTaBy M CBOHCTBAM.
Hamu Oblin 1IPOBEJIEHBI TEXHOJIOTMYECKUE HCIIBITA-
HUST TIPOAYKIIUU HECKOJbKHUX TOCTABIIUKOM MEIHOM
katanku. CrabuibHBIE XapaKTePUCTHKHM MOKA3aJl
mpokar YereabcKoro MeTauryprudeckoro KomOuHara
(Benrpusa). Craenyer OTMeTHTh, YTO COepKaHUe
KHCJIOPO/ia B MCXOJHOH 3aroTOBKE OKa3bIBAeT CyIIle-
CTBEHHOE BJIMSGHUE Ha CBOMCTBA MUKPOIPOBOJIOK. B
tabauie 1 TpUBENEHbI XUMHUYECKHUIT C€OCTaB WU
XapaKTePUCTHKU TIPOKATa, KOTOPBIH OblI 0MpoboBaH
JUIS. BOJIOYEHUS MEHBIX MUKPOIIPOBOJIOK.

ITonmkennoe conep:kaHue KHUCJAOPOAA B ITOM
TIPOKaTe CBSI3AHO C MCIIOJIb30BaHUeM TexHosornu DF
(Deep Forming), ocymiectBisieMoii B 3alUTHOIM

BOJIOYECHUA

armocdepe. OObIYHO B TaKOW KaTaHKe COMEPIKUTCS
ot 5 110 20 9/¢p KUCIOPOIA, OHAKO JJIST HAIIKX TIeJIei
norpeboBaics Mpokar ¢ Hojee HU3KUM COJepKaHueM
kucsopoga — 5+10 0/p9, B KOoTOpOM 06ecieunBaeTcst
6oJiee BBICOKasl IJIACTUYHOCTb HPU COXPAHEHUH J10-
CTaTOYHO BBICOKON IpouHocTh. Ha TakoMm ke ypoBHE
HAXOATCS MeXaHUYeCKHe CBOICTBA METHOTO MTPOKATA
komnanuii "Nord Deutschland Afineri", Tepmanust, u
KGHM, Ilonbima, mpu comepskaHuu KHUCJIOPOAA —
5+10 0/pp. DTH BUIBI IPOKATA 110 PE3yJIbTATAM HAIINX
9KCIIEPUMEHTOB TaKKe OKA3aJUCh MPUTOMHBIMHU JIJIST
MOJYYEeHUST MEJIHBIX JIY’KEHBIX MHUKPOIPOBOJIOK C
TaKIMHU CBOHCTBAMH, KOTOpPbIe MO3BOJITIM OCYIIECT-
BJIATDH TIPOIIECC JATBHENIEro BI3aHUS CETOK.

Bosiouenue mpoXoamso ¢ MCIOJb30BAHIEM BOJIO-
quabHbIX MamnuH Gupmel SAMP, Utanus. OrmeTrum,
41O rpybO€e BOJOYEHUE OCYIIECTBISIOCH [0 AUaMETPa
1,35 MM TIpH OTSKHTE, 0OECTIeYMBAIOIIEM OTHOCUTEIb-
Hoe yaimnenne 40—42%. Cpexnxee BoJiodeHme ocy-
HIECTBJISJIOCH HA Tex ke MammHax SAMP o anamer-
pa 0,16 MM (oTHOCUTENbHOE YTUHEHUE TTPOBOJOKHI
0,16 mm 38—40%).

Hauunas ¢ guamerpa mpososiok 0,16 MM, BoJsioue-
HUe, a TakKe TIOCJeyioliee JysKeHre MUKDPOIpPO-
BOJIOKH IIPOBOJIMJIN HA TOPU3OHTAJIBHON MallnHe
[IPOU3BOJCTBA MTA/IbsHCKON (upmbr Italia Impianti,
KOTOpAst TTpeIHa3HaYeHa JJisT TIOJTYYeH s AJTeKTPOTeX-
HUUYECKUX TTPOBOJIOB C JIAKOBBIM TTOKPHITHEM. B Hammem
ciyyae ObL1 vcnosb3oBan Tun Mamael HO 0/2, Ha
KOTOPOH mosry4aioT mposoza auamerpom 0,05—0,14 mm.
Irta MamuHa ObUIA YACTHYHO TepeodopyAoBaHa U
JIOYKOMILJIEKTOBaHA TakK, 4TO e€ BOJIOYMJIBHBLIN y3el
MO3BOJIMJ OCyIecTBUTh 20 MePexXo/ioB ¢ MCIOJIb30-
BaHWEM aJMasHBIX (HUIbep M dIMYJIBCUOHHON CMa3KH.
[IpuMensanu Taxkxke onepanuy MPOMeKyTOUYHOH MOIi-
KU ITPOBOJIOKU BOJISTHBIM TIAPOM U TEXHOJIOTHYECKIEe
OTJKHTH, YTO MO3BOJIIO MOJYIaTh MUKPOIPOBOJIOKH
BBICOKOTO KauyeCTBa.

Hanpumep, u3TroTOBJIEHHAS MUKDPOIPOBOJIOKA
mramerpoM 0,07 MM uMeeT OCTaTOYHO BBICOKHE
npenen mpounoctn — 350—380 MIla u ortHOCH-
TeJIbHOE Y/JIMHEHUe, KOTOpoe coctapisiio 12—17%.
Ha aroii mpoBoJsioke Gblia JOCTUTHYTA CIIOCOOHOCTD,
He paspyluasich, nepernbarTbesi pu GOPMUPOBAHUN
neTesb, HECMOTPST HA BBICOKHIT YPOBEHb HATAPTOBKU.

Ha crenyioniem arare paszpaboTku ObIIIO TPOBe-
JIEHO 9KCIIEPUMEHTAIBHOE OIPOOOBAHKE T1OJYUYEHHBIX

Ta6auna 1

CocraB n XapaKTepUCTUKN ME/[HOI'O IpoKaTa VIS BOJIOYEHNSI MUKPOIIPOBOJIKN

Ne Bua npokara Cocras MexaHnuyeckune cBoiicTBa
napTuu uamerp, MM Cranpgapr Menp, % Kucnopoa, %/ o, MlIla S, %

1 8 DIN1787 99,97 7,0 212—-216 43,5—47,0

2 8 DIN1787 99,97 8,5+9,0 215—219 42,0—43,5

3 8 DIN1787 99,97 10,0 215—-216 39,5—46,0
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MUKDPOIIPOBOJIOK [IJIs1 U3TOTOBJIEHUSI BSI3aHBIX CETOK.
Pa6orsr nposoamcs B UIIM HAH Ykpaunsr na
CHENNATU3NPOBAHHBIX BSI3aJIbHBIX CTEH/IAX, B OCHOBY
KOTOPBIX OBLIN  MOJOKEHBI Tepe0bOPYA0BAHHbIE
MIPOMBITIJIEHHbBIE BSI3QJIbHBIE TOJYABTOMATBI THUIIA
MIID-4 (3aBox "Jlermami', T. YepHOBIBI, YKpanHa).
Ha puc. 1 nokasana ogHa 13 B3aJIbHLIX YCTAaHOBOK,
a Ha pHUC. 2 — pasJMYHble TUIBI 0OPA3IOB CETOK,
W3TOTOBJICHHBIE 13 MEIHBIX MHKPOIIPOBOJIOK, B TOM
ylIcjle BS3aHO-NAsHAS CeTKaA, II0JlyuyeHHasl IIPONaiiKoil
TeTes’b B TOTOBOM CETYATOM TIOJIOTHE.

Kak mokazana mpaxkTHKka, IS MeIHBIX TPUKOTA K-
HBIX CETOK JIYUHIMMU CTPYKTYPHBIMU XapaKTepUCTH-
KaMu  00JIa/[al0T KyJUPHBbIE MeperieTeHusl TUIa
"nactuk”". OHO WMeeT CTpPOEHUE [BYXJHUIEBOTO
1MoJioTHA (C JINIEBBIMU U M3HAHOUYHBIMU TETJISIMU) U
M3TOTABIUBAETCS TIO MPOCTOM W TPOM3BOIUTETHHOM
TeXHOJIOTUH.

Haubosiee OTBETCTBEHHBIME OIEPAIUAMU TTPOLIEC-
ca BS3aHWS MEJHBIX TPUKOTAKHBIX CETOK SIBISIETCS
MIPOKJIA/[BIBAHUE TIPOBOJIOKM HA 33JaHHON JJIMHE

hopmooBGpasyioliero ysia BsI3aJbHOr0 000pyA0BAHUS
(urosbHUTIBI) W (HOPMHUPOBAHNE TPOBOJOYHBIX IT€-
TeJb B Ia3aX WTOJBHUIIBI MyTeM W3THOa W BBITSATH-
BaHUS IIPOBOJIOKU C TIOMOIIBIO BA3aJabHBIX uri. [Ipu
BSI3AHWH CJIe/TYIOIINe PSIIbl UBOTHYTON B BUJE TIETEb
IIPOBOJIOKW HAHU3BIBAIOTCSI HAa METJIH IPeIbIAyIINX
PsiZIOB, 00pasyst BSI3AHOE TIOJIOTHO.

[Iporece mnerneobpasoBanuist, KOTOPHIH XapakTe-
pHU3yeT TEXHOJIOTUIO M3TOTOBJIEHUS MEIHOTO TPUKO-
Taska, TpeOyeT MOBBINIEHHOr0 BHUMAHUS K XapaKTe-
PUCTUKAM MeIHBIX MHUKDPOTIPOBOJIOK, W, B YaCTHOCTH,
X TEXHOJOTMYHOCTH. Tak, TMpoBOIOKa He IOJKHA
paspesaTbCsi Ha OCTPbIX KPOMKAaX WTOJIBHUIIBI IIPU
BTATHBAHUN €€ BSI3AIbHBIMU WUTJIAMU B WTOJbHbIE
mas3pl. Ha moBepxHOCTH meTesib He J0JIKHO 00paso-
BBIBATbCS MEJIHOM TIBIJIM OT TPEHUS O KPOMKH U
CTEHKU UTOJIbHBIX Ma30B (II0ITOMY MTOJbHUILY OObIY-
HO CMa3bIBalOT MacjoM). Kpome Toro, Ha MUKPOIPO-
BOJIOKE MIPH TIOZAY€ €€ B UTOJIBHUILY HE JIOJIKHO OBITH
TaK Ha3bIBA€MBbIX "CYKPYTWH', BCJE/ICTBHE HEPaBHO-
MEPHOTO CXOJla MPOBOJIOKKM € KaTryliek u oOpa3oBa-
HUst 1e)eKTOB 1IpU Tieperubax.

Jly:keHHe MUKPOIPOBOJOKHU

OcranoBumcsi  Oosiee  TIOAPOOHO HA  OHepaIn
JIYSKEHUSI MEJIHBIX MMKPOIIPOBOJIOK. JTY OHEPaIUio
yaiie BCEro IIPOBOJAT C HCIOJb30BAHHEM JIETKO-
MJIABKUX OJIOBSHHO-CBUHIIOBBIX Nputoes (Tabu. 2).

V3 mnpusegeHnblx B Tabauie 2 TPUIOEB 1O
HaMMEHbIIIeH TVIOTHOCTH, TeMIEPATyPHBIM YCJIOBUSM
OTBEePIKIEHHST SIIOKCU/HOTO CBSI3YIOLIETO0 KOMIIO3UTA U
TEXHOJIOTHYHOCTH HaMu Obit BeiOpan npumoii [IOC 61.

Ha puc. 3 mnokazana o0mias cxema JIyKeHUs
METO/JIOM IIPOTSITMBAHUS IIPOBOJIOKU uYepe3 BaHHY C
PACIIIIABOM OJIOBSTHHO-CBUHIIOBOTO TPUIIOS], KOTOPAst
[PU  Peajim3aiii Ha COBPEMEHHOM 000pYyI0BaHUN
OTJINYAETCS JINIIb KOHKPETHBIM MCIOJHEHUEM.

Kak m3BecTHO, 71T OCYIIECTBIEHWST KaueCTBEHHO-
O JIy’KeHUsI, MeJHasi TPOBOJIOKA JIOJIKHA OBITH TIIA-
TeJBbHO oumieHa ot 3arpsisnenuii. Corsacuo odiie-
MpUHATON cxeMe (puc. 3), € Pa3MaTbhIBAIONIETOCsT
ycrpoiictBa 7 MHUKPONPOBOJIOKA, ITIPOXOAUT 4Yepes3
TPaBWJIBHYIO BaHHY 2 W IPOTUPBI 3, IOCJE 4Yero

Puc. 2. Ctpoenne ceTyaTbiXx MEIHbBIX MOJOTEH, U3TOTOBJIEHHbBIX U3:
a — OHHOﬁ HUTH, 6 — JABYX HI/ITGI?I, 6 — Tpex HHTeﬁ, 2 — Bd3aHO-IIasgHas ceTKa U3 OZ[HOﬁ HUTH
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Tabauna 2
Dusnyeckne 1 MEXaHUYECKUE CBOWCTBA OJIOBSHHO-CBHHIIOBBIX MPUIIOEB [4]
Mapka oo, ¥, YaeasHoe IIpenen OTHOCHTEIbHOE Ynapuasa Teepaocrs,
[ r/emd 9JIEKTPOCONPOTHBIIEHHE, | TIPOYHOCTH, Oy, yATHHEHHE, BSBKOCTB, HB
P p, OmM-Mm2/M Mlla S, % o, kI'c/cm?
I1oC-61 8,54 0,145 47 34,0 3,8 12,6
ITIOC-50 8,90 0,156 38 54,0 4,59 14,9
ITOC-40 9,31 0,170 38 52,0 4,75 13,7
3 4 7 5 AMMOHUM. CJIe,ZIyeT OTMETUTDb, YTO

6OJIbIIOE 3HAYEHUE HMMEIOT OpraHusa-
A  3allUTbl 3€pKaJja paciljlaBa OT

Puc. 3. Ob6muias cxema mporiecca JyKeHus

momazaeT B BaHHY 4 C OJIOBSHHO-CBHUHIIOBBIM
npurnoeM. [Toce mpoxoxaenus depe3 9Ty BaHHY OHA
NBUJKETCST 4Yepe3 TIPOTUPBI, CHUMAIOIINE W3JIUIIKI
TPUTIOsT, TIOCTYMAeT B BaHHY 5 € OXJaKAAIONIei
BOJMOW M HAMATBIBAeTCS HA KATYIIKU [PUEMHOTO
ycTpoiicTBa. B KOHCTPYKIIMU OTAAIONINX W TIPUEMHBIX
KaTyIliek 0ObIYHO UMEIOTCSI TOPMO3HBIE TIPUCIOCObIIe-
HUS, KOTOpBIE CO31AI0T Tpedyemoe HATsIKEHHe
MPOBOJIOK W MPEISATCTBYIOT 0OPBIBAM 1 3aITy ThIBAHUIO
MIPOBOJIOK, 0COOEHHO TP TEXHOJOTHYECKHX OCTAHOB-
Kax.

[Tepeuncientpie obiye TpebOBaHMs K ONEpaIiiu
aysxkenust punoem [1OC-61 6buin peanusoBaHbl Ha
CITENUAIBHO [TPUCTIOCOOJIEHHON IS 9TOTO TOW IKe
mammmne HO 0/2 ¢upmbr Italia Impianti B ognoii
TEXHOJIOTUUECKON Ilenouke ¢ BoJsodeHueM. C aToii
1eJIbI0  Y3€eJl MAIIMHbl I HaHeceHWsl Jiaka ObL1
3aMEHEH Ha y3eJ JIy)KeHUsl, KOTOPbIil ObLI M3rOTOB-
Jied 1o paspaboranubiM Ha OO0 "Karex-Jsekrpo”
YyepreskaM, M IPeAHA3HAYaJICs [ OCYIIeCTBJICHUS
MPAKTUIECKU BCEX OIMEPAIii, TIOKAa3aHHBIX HA PUC. 3.

OTMeTHM DPsifi TEXHOJOTHYECKUX OCOOEHHOCTEH,
KOTOpBIE OTPAKAIOTCS HA KAyecTBE JIY)KEHUS MUKPO-
mpoBoJioK. Tax, BMecTo TTpOoTHPOB (puc. 3) WCHIOJb-
30BaJin ajMasHble duibepbl. Kpome Ttoro, mpu Jy-
JKEHUM OblIa BBEIEHAa OIepallist TepMOCTabuIn3a-
UK — TOCJIe TIPOXOJKIEHUS TIPOBOJIOKH Yepes Kainb-
pytone Guiabepbl. BplIO yCTAaHOBIEHO, YTO TEPMO-
crabusm3saist HeoOGXOMMA JIJIsT 3aJIeYUBAHMST MUKPO-
Tpeluy, 00pasyoIMXcs Ha [MOKPBITHH, Yepes
KOTOPBIE MOKET OKUCJIISTHCS KaK CaMO ITIOKPBITHE, TaK
U MEJIHBINM CepAeYHIK MUKPOIPOBOJIOKH. B MUKpO-
MTPOBOJIOKAX OKHUCJIEHWE YXYAIIAeT KaK TMJIacThy-
HOCTB, TaK U CHOCOOHOCTH MPOBOJIOKU K TOCJELYIO-
meil mpomnaiike B TETJAAX CETYaToro TMOJOoTHA. B
KadecTBe (rioca B TpoIiecce OYUCTKH ITPOBOJIOKH
mepesl Jy)KeHHeM HaMW HCIOJIb30BAJICS XJIOPUCTHIH

OKWCJICHUSI U TOJJIepsKaHie CTabHIbHO
YUCTON TMOBEPXHOCTH TIPUIOS TpU
BXOJI€e B HETO MHUKPOIIPOBOJIOKU. ITOTO
JOCTUTAIN TPUMEHEHWEeM 3alllUTHON
cpelbl (a30T), a TaKKe IMOJIepKaHueM
CIEIUATIBHOTO TEMIIEPATYPHOTO DPEXU-
Mma miputiost (360—380°C).

IIpu orpaboTke Mpolecca JysKEHUsl, CKOPOCTh
JIBUKEHUMS] MUKPOIIPOBOJIOKH, OTIPE/IEISIONIas IPou3-
BOJUTEIBHOCTh M KAYECTBO HAHECEHHOTO TTOKPBITHSI,
U3MEHSIIN B TIpezienax oT 2 no 6 m/cek. bouto ycra-
HOBJIEHO, UTO YCTOHUMBBIN PEKUM JIYKEHUS 110 TIPUHS-
TOW TEXHOJOTUHU JOCTUTAIOT HA CKOPOCTH 2,5 M/CeK.

B pesysbraTe OTPabOTKE OIBITHO-IIPOMBIIILIEH-
HOI TEXHOJIOrMKM HaMu ObLI HaJaKeH CepUilHbII
BBINTYCK JIYKEHBIX TPOBOJIOK BAKHBIX B IPaKTHUEC-
koM otnomeHuun auametpoB 0,08 mm u 0,12 mm. B
Tabsuie 3 TpeACTaBJAeHbl CBOMCTBA MPOBOJIOK ITHX
JTMAMETPOB.

Ta6auna 3
Mexanuyeckne CBOWCTBA MEIHBIX MTPOBOJIOK, TIOKPBITHIX
npunoem IIOC-61 u mpUroaHbIX AT nepepabOTKU Ha
TPUKOTA;KHOM 00OPYJI0BaAHUK

Juamerp, Ipenen OTHOCHTETbHOE
HaumeHnosanmne ;M NPOYHOCTH, Oy, mmenne, 8,%
MIla ¥ O
Mpososoka | g 280310 1015
JUISL MeTHOM
MOMIHESIIILT |6 1 280300 218
HOI CeTKH ) o 12—

W3 aTuX 1POBOJIOK ObLIM M3TOTOBJIEHBI CETYATHIE
MoJiHMe3anuTHeie 1mojgotHa 1IM-0,08 u IIM 0,12
(IToroTHO MOJIHME3ANIUTHOE W3 MEIHONW MUKPOIIPO-
Bosokn TY ¥V 28.7-24377962-005-2008), koTtopsie B
pe3yJibTaTe TIPOBEJICHHBIX OIBITHO-TIPOMBIIIIEHHBIX
WCIBITAHUN B COCTaBe I1aHEJeil U 3JIEeMEHTOB KOHCT-
pykiuiit u3 IIKM, ObLix PEKOMEHZOBAHBI U UCIIOJb-
3YIOTCS B KOHCTPYKITHSIX PSIZIa CAMOJIETOB, BKJTIOUAST
HOBBI MACCAKUPCKUIT camosieT AH-148.
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b

BbiBo1bI

B pesysibrate npoBeleHHBIX MOMCKOBBIX U OIIBIT-
HO-TE€XHOJIOTMYECKUX PaboT B YKpauHe HaJaKeH
[TPOMBIIIIEHHBIH BBITYCK JIY;KEHHBIX ME/IHBIX MUKPO-
MPOBOJIOK, H3 KOTOPBIX M3rOTaBJIMBAIOTCS CETKHU
TPUKOTAKHOH CTPYKTYPbI IS HMCIIOJb30BAaHUSI B
KOHCTPYKIUAX COBPEMEHHBIX TPAKIAHCKUX caMoJie-
TOB B KauecTBe IMOBEPXHOCTHBIX MOJHUE3AMUTHBIX
CJIOEB TTOJIMMEPHBIX KOMIO3UITMOHHBIX MaTEepPUAJIOB.
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