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MocranoBka 3a1a4i. [Ipenpern — e KOMIO3uIiiHI MaTepiami-HamiB(padpukaTH, TOOTO MPOMIKHI MaTepiany,
IO MICTATH 3aJaHY KUTBKICTh BOJOKHHCTOTO HAmOBHIOBa4a (Aami — BH) i mommepHOi MaTpumi, a00 mMOJIMEPHOTO
38’ 3yrouoro (aami — I13) [1]. Ix oTpuMyroTh mIMAXOM MPOCOYCHHS APMYFOHOI BOJOKHHCTOI OCHOBH PiBHOMIpPHO
PO3NOIIICHIMHA MOJIMEPHUMHE (K MPABIIIO, PSAKTOIUIACTHIHIMH) 3B A3YIOUHMH. [IpOCOUYCHHS 3MiHiCHIOIOTh TAKHM
YHHOM, 00 MAKCHMAJIFHO pealtizyBard (Di3HKO-XiMIiUHI BJIACTHBOCTI ApMYBABHOTO Matepiany, 3a0¢3neunTH 3a4a-
Hi (i3MKO-MEXaHIYHI Ta CICKTPOTEXHIYHI BIACTHBOCTI. [IpH nboMy iHTEHCH(IKAIIS IPOCOUCHHS BOJOKHA JO3BOJIIE
TMOKPAIIHTH BIACTHBOCTI TOTOBOTO MaTepiany Ha S5...30 %.

Ha ocnoBi npenperiB oxep:kyioTh moiiMepHi kommnosuuiiHi Marepiamu (ITKM) i BupoOu pizHoi ¢opmu. Hosi
BOJIOKHA, TKAHMHH 1 TPETIPETH TOIIHPCHI B aBlaliiHIN, KOCMIUHIH, aTOMHIH IPOMHCIOBOCTI, HA TPYOOIPOBITHOMY
TpaHcmopti [2]. [Ipempern 3acTOCOBYIOTH, 30KpEMa, NP BHTOTOBJICHHI KOPITYCIB JITAKIB I TBUHTOKPHIIB, KPHIL,
oOtiunmKiB, rBuHTiB. Burkopucranus [TKM m03BOJsi€ 3HH3UTH Bary i, K HACHIAOK, BUTPATY NAJTHBA IOBITPSHUX
CYJCH, 301MbIIMTH iX XapaKTEPHUCTHKHU 1 TEPMIiH CIY>KOH. 3aBSIKM YHIKATbHUM (Di3MKO-MEXaHITHAM BIIACTHBOCTSI-
MH, MaJTii TYCTHHI H BUCOKiH BUTPHBAJIOCTI, MO B 2...3 pa3a MepeBepIly€e BUTPHBATICT MeTaNeBuX cIumasis, [TKM
IMMPOKO 3aCTOCYIOTH V IUIaHepax mitakiB 1m-96, Ty-204, Ty-214, Be-200, Ar-124, An-70, a¢ iX BUKOPHCTOBYIOTH
JUT1 OOIIMBKH €JIEMCHTIB YIPABIIHHS, KPHUI 1 XBOCTOBOTO OIIEPEHHS, 4 TAKOK 3MILHCHHS JETAaJCH BHYTPIIIHHOTO
cuoBoro Habopy. Ha OCHOBI mpemperis BUTOTOBILIFOTh Cy4acHi Oy/IiBeJIbHI MAaTepiany, IO BiAPI3HSIIOTHCS YHIKA-
JHHAMH BIACTHBOCTSMH. He MEHII MepCIEKTHBHUM € 3aCTOCYBAHHS IPEIIPETiB PH BUTOTOBJICHHI JIOTIATEH BITpOC-
HEPTECTHYHHX YCTAHOBOK. Y PaJIOCICKTPOHII MMPEMPETH BUKOPUCTOBYIOTH IS 3B SI3KY JIAMIHOBAHHX IIAPIB 1 YTBO-
PCHHS JKOPCTKHX 0araTtomapoBUX IUIAT. Y THYYKO-KOPCTKHX JPYKOBAHMX IDIATAaX MPEIPETH BUKOPHCTOBYIOTH SIK
CHOJYYHHKH JJII BUTOTOBJICHHS JKOPCTKOI yacTHHHU. [Ipenpern MoKyTh 3aCTOCOBYBATHCS B aBTOMOOLIE- W CyTHO-
OyxyBaHHi, Oy TIBHUITBI, Y TOMY YHCJI JJI1 ApMYBaHHSA OCTOHHHUX KOHCTPYKIHH.

Y MenuImHI Ipenperu BUKOPUCTOBYIOTh Y BUTOTOBJICHHI OPTE3iB (3aC00iB U BiTHOBJICHHA BTpaucHHUX (HopM i
(PYHKIIH OMOPHO-PYXOBOI CHCTEMH, SIK-TO: KOPCETIB, OAHIAKIB, amaparis, CNECIIAaIbHOTO B3YTTS, YCTUIOK TOIIO).
[Tpu mpoMy BmaeTscs 00iliTHCS Oe3 METaNeBHX IIHMH, IO 3HAYHO 3MCHIINY€E Bary KOHCTPykuii. KoMOiHyBaHHIM TH-
niB BH i3 pi3HEUMH TOBIIMHAME HHTOK, 4 TAKOK BAPIFOBAHHAM IIAPiB IPEMPETiB Ta 00 €MHOIO (DOPMOKO CHIIOBHX
€JIEMCHTIB ITPH IX BUKIAJCHHI, MOKHA OTPUMATH BCl HECOOXI/THI XaPAKTCPHCTHKH B PI3HUX SIEMEHTaX OPTE3iB.

Cepen BHpOOiB MHUPOKOTO BKUTKY, MO BHTOTOBJIIFOTH 13 MPEMPETIB — aBTOOAMIICPH 0COOMMBOI MIHOCTI, IO~
JIOMH Ta 1HIIE 3aXUCHE 00JaTHAHHS, TOBAPH A TYPH3MY 1 BIAIIOUHHKY (pHOANbChKI BYJKH), CIIOPTHBHUM iHBEHTAp
(XTFOUKH 171 TOTB(Y, OCHACTKA BEIOCHIICIB, POTHKOBHX KOB3aHIB).

VY TeXHONOTIi OTPHMAHHS HPENPETiB KIIOUOBOIO JAHKOK € MPOCOYYBAIBHO-CYINIIIBHI JiHIl. 3 OTILIAY Ha IE,
AKTYJAPHUM € QHAJI3 OCOONHBOCTCH MPOCOYYBATLHO-CYIIIIBHOTO OOMATHAHHA (OCOOHBO BEPTHKAJIBHOTO THILY,
0 J03BOJIIE EKOHOMUTH BHPOOHMUI ILTOINI), a TAKOK IIJLIXIB €HEPTro30epe;KeHHI Y BUPOOHUITBI PETIPETiB (30K-
peMa, 3 BHKOPHCTAHHIM YIbTPA3BYKY ).
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[Nepnmii MOBITPSHUH XOJOMMIBHHK MOJOTHA 8 PO3TAMIOBAHMI y BEPXHIH YaCTHHI CYNIMIIBHOI BEKi HA BUXOI 3
BHCXITHOI TLIKH CYIIMIBHAX CEKIH. Jpyrui moBITPSIHIH XOIOAUIBHUK /() PO3TAIOBAHMI HA BUXOl 3 OCTAHHBOL
CYIIMJIBHOI CEKIIi 1 MA€ JaTIHUK TEMIIEPATYPH.

Hanpsivunit nmpuctpitt // obnaxHaHWii MTHEBMOTIIPABIIMHOK CHCTEMOIO PETYIIOBAHHSA, 4 BAJ HANPSIMHOTO
TIPHUCTPOXO MAE BOIIHE OXOJIOLKeHHS. [lpyruil TATHy4Ynit IPUCTPii /2 € TONOBHUM, BH3HAYAE IMBUIKICTD PYXy IO-
JOTHA, OOJIATHAHUH OXOJIOKYBAHUM BOJOI0 BaJOM aiaMeTpoM 320 MM, CTieiadbHAM JATYAKOM KyTOBHX IHEpEMi-
IICHB 1 MPUCTPOEM U1 KOHTPOIIFO T YIPABIIHHA HATATHEHHAM. [IpHCTpil 00pi3KH KpaHOK /3 PEryIOEThCS 32 MIN-
PHHOIO Ta 00JIATHAHWIT CHCTEMOIO BHIANCHHS BIAXOiB, KOJCKTOPOM MLy 1 TUpcH. [pyruii Hakomu4ayBad /4 ckia-
JaeTbes 31 30ipHUKA 30 M IOJIOTHA, ABTOMATHYHOTO BH3HAYHUKA PIBHS 3AIIOBHCHHS 1 CHCTEMH YIPABIIHHS HATST-
HEHHSIM TOJIOTHA BiJ MEPEIHBOTO TATHYHUOTO IPHCTPOIO JO PO3MOTYBAJIbHOTO NMPHCTPOX. HamoryBampHHMI mpu-
CTpiHi HA ABA PYJOHHU /5 MPHBOJUTHCS B PYX CECPBOABUIYHOM 3 aBTOMATHUHHMM KOHTPOJICM HATATHCHHS MOJOTHA Ta
o0NamHAHMHN JIYMIBHHKOM JOBKHHU IIOJIOTHA B PYJIOHI. BimpisHuil mpuCTpiif /6 PErymOeThCS 3a JOBKHHOIO 1
MBUAKICTIO. BiH 103BOJI€ OTPUMYBATH TOUHICTS 00pI3KH +1,0 MM, Ma€ crieliaTbHUH IMAJOH 3 HEBSJIUKUMH OTBO-
paMu A7 BUJAJNCHHS Iy Ta ABTOMATHYHUH JIYAIGHUK JUCTIB. [ToaBIHHMIT IPUBOAHUH CTPIUKOBHI TPaHCTIOPTEP
17 BUKOHAHHMH Y BUTJIAI CTOJIA 3 HCPIKABIFOUOL CTAMI 3 KOICKTOPOM muay. CTOMOYKIATHUK /8 Ma€ TIAPOMUTIHID
JUT M IHIMAHHA Ta OIYCKaHHA cToiy 10 BucotH 1200 MM. MicTKicTh cTonoykmagauka — 2000 Kr.

Jlinis mae cygacay ACY, mo 3a0e3meuye moCTiHHU 1| TOUHUH KOHTPOJIb Ta YIPABIIHHI OCHOBHUMHE ITAPAMET-
pamu mporecy. ENCKTpHUYHI TA MHCBMATHYHI KOMIUICKTYHOUI (JATYMKH, BHMHKAYi, pejie, MyCcKadi, 3amo0iKHHKH,
KJIanmaH{) BUPoOIcHI kommaHissMu Mitsubishi, Airtac, Baelz, Fuji, Honeywell, Omron, Schneider, Sony. [Tapametpu
TPOCOYCHH 1 CTAHy arperariB BHBOJATHCSI HA CCHCOPHUH NU(POBHUN PIAKOKPHUCTATIMHIN auctiei. Enexkrpoodnan-
HAHHA JIHI{ 3p00JCHO ¥ BHOYX03aXHIICHOMY BHKOHAHHI. JIiHIF0 00IaTHAHO CHEHIANEHOI0 CHCTEMOIO OE3MeKH, HI0
3abe3nedy€e HelepepPBHUIT KOHTPOJIb KOHICHTPAIII] MapiB PO3YHMHHKKIB B CYIIAPIl Ta ABTOMATHYHE 3y IMHCHHS JiHIT
B Pa3i JOCATHEHHS HEOC3MEYHOTO PIBHSL.

OCHOBHI TEXHIYHI XapaKTePHCTHKH Mpoco4uyBanbHOI miHii XSJ1500L:

Maca pyJOHY TKAaHHHH (MAKC.) 1600 xr;

IMMPUHA PYJIOHY TKAHHHHU (MAKC.) 1320 mm;

JiaMeTp pyJIoHY TKaHHHH (MAaKc.) 1200 mw;

Tun I13 CIIOKCH/IHI

P — aI.[e.TOH; aquTiHQ)opMayia; MOHOMCTHJIOBHH
e(hip MPOILICHIIHKOIIIO;

TEILIOHOCI MAcIIo;

TEMIIEPaTypa CyIIiHHA

MIBHAKICTH PYXy MOJOTHA!

MCXaHIYHA

podoua

TOYHICTH KEPYBAHHS 3YCHJULIM HATATHEHHS MOJIOTHA
KoJmBaHHA BMICTY [13 B ToTOBOMY TpeTpe3i
KUTBKICTh JeTkuX [13 y roroBoMy mpempesi
CHO>KUBAHHS TCIUIOTH

SKHBIICHHS

3arajbHa BCTAHOBJICHA CICKTPHYHA IOTYKHICT
BUTPATa CTHCHEHOTO TOBITPS

TEMIIEPaTypa 0X0JI0 HOI BOJH HA BXOI

THCK OXOJIOZHOI BOAH

3arajbHa Maca JiHii

rabapuTHI po3MipH (TOBKUHA X IIHPHHA X BUCOTA)

120...260 °C 3 aBTOMATHYHAM PETyIFOBAHHIM
V KOXHIH 30Hi 3 TOUHICTIO A0 +1%);

10 30 M/XB.;
4...20 M/xB.;

mo =4 H;

ao £1 %;

1o 0,5 %;

700 xBT;

380/220 B, 50 T';
85 xBr;

0,8 M’/xB.;

o 10 °C;

0,4 MI1a;

80T
27290%4400x24940 MM.

Ba3osi By3mu i mpuctpoi minii XSJ1500L 6araTo B YoMy € KJIOHAMH BITYH3HAHHX 1 POCIHCHKHX.

3acrocyBaHHs YILTPA3BYKY /TSI eHEPTo30epeskeH st i/ 9ac oep:kanas npenperis. [IposesneHi 3a y4acTro
aBTOPA KOMIIIICKCHI TOCIIKCHHSI CBIT4aTh, IO 3aCTOCYBAHHA Y3-BILUIMBY HA MPOCOUyBaHWH y BaHHI BH, a Takox
Ha mpocoucHuit BH Moke OyTH ¢()eKTHBHHM METOIOM IS ABTOMATHYHOTO MIATPHMAHHSA HCOOXITHOI BEIHIHHH
sumicry I13 B mpocouyenomy BH [9-10].

Bcranosneno, mo edexruHa Y3-4ist Crpusie NOKpanieHHIO romoreHizauii [13, akrusamii mosepxui BH m mo-
KpamasHs Horo 3modysaHocTi [13, merazamii crpykrypu BH 6e3mocepeapo nepes mpocouyBaHHIM 1 301TbIICHHIO
TMPOAYKTHBHOCTI MPOCOUYBAHHA H J030BAHOTO HAHCCCHHA [13 3aBaaKku 301MBIICHHIO IMBHAKOCTI mpoTarysanHsa BH
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13 mokpameHuaM Biaactusocteit [IKM [9-10]. Bracmimok Y3-aii CKOpOUIY€ETHCS YaC OTPHMAHHS MPESHPETiB, IO, Y
KIHIICBOMY MIACYMKY, CIIPHSIE€ CHETOOIATHOCTI.

Ha puc. 9 HaBeaeHO 3aranpHy CXEMy PO3TAIIyBAHHS TEXHOJOTIMHUX Y3-TPHCTPOIB A1 MPOCOUCHHS Ta A030-
paHoro HaneceHHs [13 Ha mpocoueHuit BH Ha BiTun3HsHIN PocovyBanbHO-CYHIbHIH Mamuai MITT-3.

[Micas 3moTyBaHHA 3 000iHH 5 MaTepiany 4 BHKOHYIOTh HOTO OTHOCTOPOHHE IEPE MPOCOMYBAHHA 34 JOTIOMO-
TOK0 HAHOCHOTO Baja /7, mo o0cpTaeThcsa y 30ipHUKY /8 3 o3ByucHmHM [13 2. Tlicig mporo 3miHCHIOIOTH Y3-
AKTHBALIIO TIOBEPXHI 1 IETA3AINI0 CTPYKTYPH NMEPEAIIPOCOUECHOTO MaTepiany 3 iHreHcuBHICTIO Y3K I3 1 14 1 no30Ba-
HUM 3yCHILIM npuTuckanss F3 1 F4 3a momomororo mapu poOoYmX IHCTPYMEHTIB /4 1 /5, 110 MArOTh iHAMBIAyaIbHI
mpuBou Big Y3[' /6 1 KOHTAKTYIOTH 3 mepeanpocoucHnM Marepianom 4. Koxumit mepersoprosau /7, 12, 14, 15
CKIIAZIA€THCS 3 MAKETIB MATHITOCTPHKIIHHOTO (TIEpMEHEOP) a00 I’ €30€NCKTPHIHOTO MAaTEPially, MPUBAPEHHX (TIPH-
KPIIUICHAX 32 JOTIOMOTOI0 Pi3b00BOTO 3’€THAHHA) MCPICHANKYJHIPHO A0 HEPOOOUOi CTOPOHHM BHIIPOMIHFOBAIBHOI
IUTACTHHH, 1 MAa€ IHAWBIAyaIbHI OOMOTKH 30y KeHHS. 3CYB Hampy>keHHS 3a (paz0r0 miactuH // 1 /2 perymoeTses B
mexkax 0...180°. Y pasi 3cysy 180° Bepxus // 1 HKHA /2 MIACTHHHU NMPALIOIOTHh 3 MPHHIUIIOM aCHHXPOHHOTO
TIPHUBO/A, 1 OMYKIIICTh HA OJHIH IUIACTHHI CITBIIAJAE 13 3aMAAWHOIO HA THIIIH.

3a mmpuHOO TiacTuH // 1 /2 KOIMBaHHA PO3-
TOBCIOKYIOTECSA PIBHOMIPHO, 3a JOBXHHOIO — 32
AN 3aKOHOM TIOJAYi HANPYTH HA OOMOTKH 30YIKCHHI,
ﬁv TOOTO MOCATAETHCA aHAMOTIA (PI3HIHOTO e(eKTY ¥
2 BUTJLIZI TIEPUCTANBTHIHOTO TEPEMIIICHHA PLAKHX 1
MACTOMOAIOHUX CEPerOBHII. BUIpOMiHIOBaIbHI IIIa-
CTHHH TIPH I[HOMY MalOTh OyTH BHUTOTOBJICHI 3 Marte-
piany i3 3HAYHOKO MIITHICTIO HA BUTHMH 1 KOPO3iHHOIO
CTIHKICTFO.

BHacmizok KOHTAKTHOTO ¥ OE3KOHTAKTHOTO
BBy Y3K Ha momepenHbO MPOCOYECHHH 1 AOMPO-
coucHuit BH y mpucTpoi gocararoTeCst Taki pe3yib-
Tati. Ha TppOX AINTHKAX, PO3TAMIOBAHUX A0 3aC00Y
JUr1 HaHeceHH: 13 Ha Marepian, o MPOCOUy€eThCA, 1
TIOTICPETHBOTO TPOCOUYBAHHS, 3MIHFOETBCS 3YCHILLL
HATATHCHHA 00poOmroBanoro Marepiany. Lle 3ycumna
€ PI3HHM Ha pi3HUX AingHKax. [Ipm mpoMy mepma
JUTTHKA YMOBHO OOMEXKCHA IEPEBATIOYHAM BAJIKOM 1
— MIEPIIMM BUIPOMIHIOBAYEM 3 JPYTOi MApH BHIIPOMI-
HIOBAYiB, BCTAHOBICHOI M0 3ac00y 11 HAHCCCHHSA
3B s3yr04oro. Jlpyra OUITHKA YMOBHO OOME)KCHA
BHITPOMIHFOBAYAMH L€l mapu. TpeTs OUIIHKA Po3Ta-
IIOBAaHA MK JPYTUM BHIPOMIHFOBAYEM INi€i mapw i
BAJIKOM, PO3TAlIOBAHWM B 3ac00i 11 HAHCCECHHS
3B’A3YI0UOTO HA MaTepial, IO MPOCOUYETHCA, 1 3aCO-
60M MoTepeTHHOTO MPOCOTYBAHHSL.

Le#t HaTAT Cripusie TOMY, IO HPH KOHTAKTI IO-
BEPXHI Y3-BHIIPOMIHIOBAYiB 3 MAarepiajoM, mio 00-
pOOIIETECS, HA 3TAJAHUX AULIHKAX BHHHKAIOTH I03-
JOBXKHI H momepeyHi kommBaHHA. YacToTa Ta aMIni-
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1 — npocouysanvua sanna; 2 — nonimMepHe (enokcuoHe)
38's3y10U€; 3 — nozpysicHuti 8anok; 4 — npocodysanuii
Mamepian; 5 — smomyeaivHa 606ina; 6, 9 — e,
7 — iOXHCUMHI 8QTIKU; 8 — CYMUTIbHA KaMepd,

10 — npuitmanvhna 606ina; 11, 121 14, 15 — napu
pobouux V3-incmpymenmis; 13 — V3-zenepamop;
17 — nanocnuii eanox; 18 — 30ipnux 3 ozgyuenum I13

Puc. 9 — PosramyBannst Y3-npucrpois
JJTSI IPOCOYYBAHHS i 1030BaHOTO HAHeceHHs 113
Ha poBromipamii BH

TyJa CTANHX IOTIEPECYHHUX KOJIMBAaHb B MATEpiaii, IO
00POOIIETHCS, PETYIHOETHCS 3MIHCHHSIM HATSTY CKIIO
CTpIUKM W BiACTaHI MK eneMeHramu. Yactora Ta

AMIUTITYJA TMO3J0BKHIX KOIHUBAHD 3AJICKHUTH BiX Ha-
TATY CTPIYKH H XapaKTEPUCTHK BUITPOMIHIOBAHHS IIOBEPXOHD POOOUMX EJIEMCHTIB.

TakuMm [UpHOM, TOMEpEeHS Y3-aKTHBALIS HATIOBHIOBAYa MO3HTHBHO IIO3HAYAETHCA 1 HA MOJANBIIOMY Y3-
00poOeHHI B mporieci Ao3yBaHHs BMICTY 113 1 qonmpocouyBaHHi. HasBHICTS AaCHHXPOHHHX 1HIMBITyaTbHHX MPUBO-
JIiB 10 KOSKHOTO NEPETBOPIOBAYA 3 MAPH POOOUMX IHCTPYMEHTIB, PO3TAIIOBAHKUX /10 3aCO0Y BLHKEMY Marepiaiy, mo
TMPOCOYMBCA, J03BOJIIE OTPUMYBAaTH ACHHXpOHHI Y3-komBaHHA (V3K), Ta aHATOTIF0 MEPHCTABTHIHOTO PYXY
3B SI3YIOUOTO. 3aBIAKH 3CYBY 32 (ha3010, MOBITPSHI BKIFOUYCHHS BHIABIFOIOTHCSI 3 MIKBOJOKOHHOTO HPOCTOPY Ta
JIOCSITAETHCS PIBHOMIPHICTh HACHYCHHS MaTepiay, Mo IPOCOYHBCS.

13 ——



Bicnuk Hayionansnozo mexuiutnozo yuisepcumemy Yxpainu «Kuigcokuii nonimexuiynuii incmumymy
Cepisn «Ximiuna inxcenepis, ekonozis ma pecypcosbepedicennsi». 2013. X [ (11)

YCTaHOBIICHO, IO CHEPTO30CPSIKCHHS TPH OCPKAHHI MPSTIPETIB JOCATAETHCS 3aBISKH. TTOKPAIICHHIO TOMOTC-
Hizamii 13 ynsrpassykoM, Y3-akrusauii mosepxHi BH mma mokpamanss #oro 3mouysaHocTi [13, merazamii cTpyk-
Typu BH Oe3nocepetHp0 mepesa mpoCcoYuyBaHHAM, 301MbIICHHS MPOIYKTUBHOCTI IPOLIECIB MPOCOUYBAHHS Ta 1030-
BaHOTO HaHeCeHHA 13 3a paxyHOK 30LTbIICHHS MIBUIKOCTI MpoTAryBaHHs BH mpu nokpamnieHHi BIaCTHBOCTEH KiH-
nesoro [TKM, a Takox 3aBISKH CKOPOUCHHIO TPHBAJIOCTI OTPUMAHHS MPESIPETiB (IOHAHMCHIIC Y 2...3 pa3a).

TakuMm YMHOM, CYYacHI MPOCOTYBANBHO-CYIIHIIbHI JIHII A OJCP/KAHHS IPEIPETiB BUMAraroTh 1HIIOTO MiIX0-
JIy 0 MPOCOYCHHS CKJIOTKAHWHH. [1iIBHINCHHS MBHIKOCTI MPOCOYCHHS B 4...5 pasiB BUMAarae 301TbIICHHS TOBXH-
HHU BHKOPHCTOBYBAHOTO PYJOHY CKIOTKaHHHM 70 2000 M i HEMEpepBHOi pOoOOTH JiHIi MPH 3MiHI YEPTOBOTO PYJIOHY
IULTXOM CKJICHKH CKIOTKAHWHU. He MECHII aKTyanbHUM 3aBJAHHAM € 3MCHIICHHS KITbKOCTI PO3YHMHHHKIB B POCO-
YyBaTbHOMY CKJIAJ1, a TAKOXK po3po0acHH peuentyp [13, mo 3a0¢3ney0Th CYIIiHHAA 3a BUCOKHX MIBHIKOCTCH.

BucHoBkn

1. CyJacHi CyIInIBHO-TIPOCOIYBAJbHI JiHIi € TA0APUTHAMHE 1 CKJIQTHUMHE IHKCHEPHUMH CHCTEMaMH, 0071 THa-
HUMH CY4aCHUMH 3aCO0aMH aBTOMATHYHOTO YIPABIIHHS, OC3MEKH TOIIO, i TOMY BUMATarOTh IHIIOTO TEXHOJIOTIHO-
TO MAXOIY [0 MPOCOYCHHA 1 MOJANBIIOTO CYHIHHA MPOCOUCHOI CKIOTKAHWHH. OCHOBHI BHMOTH 10 POOOTH IHX
TiHIN 3BOAATHCS 0 3a0e3MeUeHHS HETIEPEPBHOI POOOTH IiHI{ MPH 3MiHI PYJIOHY, 3MCHIICHHS KUIBKOCTI JISTKHX PO3-
YHHHHKIB Y TMPOCOYYBAILHOMY CKJIAAl 1 MOCTIHHOTO MOHITOPHHTY BMICTY JOBHOYXOBHX KOHICHTPAILIH MApPOIOBIT-
PSHEX CYMIIICH PO3YMHHUKIB B CYINMIbHIH KaMEpi, a TAKOXK 3acTocyBaHHA 113, mo 3a0e3neuyiorh eeKTUBHI pe-
SKUMH CYIIIHHS 3d BUCOKHX IIBHIKOCTEH PyXy MPOCOYCHOTO HANIOBHIOBAYA B CYIIMIbHIN KaMepi.

2. AepoauHAMIYHE HATPIBAHHS W IMPKYIFOBAHHS TEILUIOHOCIS B CYINMIBHUX 30HAX BUTITHO BHPI3HSIE BITUH3HI-
Hy npocodyBansHy MammHy MITT-3M 3-mOoMiK 3aKOPJOHHHX aHAJIOTIB, 3a0€3MeUyFOUH iif BUCOKY CKOHOMIYHICTB.
Cymmpaa xamepa mMamuad MITT-3M MicTHTH Ba POTOPHI TEIIIOTCHEPATOPH, IO 3a0e3MEHyrOTh HArPiBaHHA Ta
ABTOHOMHEC IiITPUMAHHS 33/1aHOI TEMIIEPATYPH TEILIOHOCISI B KOXHIH 13 30H CymriHH. [Ipu oMy aBI CyIIHIBHI
30HH BHKOPHCTOBYIOTH A1 CYIIIHHS MPOCOYCHOTO MOJOTHA, a TPETHO (CCPSOHI0) — A MOMCPSOHBOTO CYIMiHHS
MOJIOTHA, TIO CIPHSE O1IBII AKICHOMY TPOCOYYBAHHIO.

3. EHeproeeKTHBHHUX PEKUMIB POOOTH iICHYIOUMX MPOCOYYBaJbHO-CYIIMUIBHUX MANIMH MOXKHA JOCSTTH, IIac-
TOCOBYIOUH YJIbTPa3ByK. EHepro30epe;keHHS PH OACPKaHHI MPETPETIB T0CATAETHCS 3aBISKH: MOKPAMICHHIO TOMO-
reHizamii [13 ynerpassykom, Y3-akruanii mosepxui BH mist mokpamanss iforo 3modysaHnocTi [13, aerazamii cTpy-
krypu BH 0e3nocepenubo miepen mpocouyBaHHAM, 301IbIICHHS MPOAYKTHBHOCTI IMPOLIECIB MPOCOTYBAHHS Ta 030~
BaHOTO HaHeCeHHA 13 3a paxyHOK 301TbIICHHS MIBUIKOCTI MPOTATYBaHHA BH mpw mokpamnieHHi BIaCTHBOCTEH KiH-
mesoro [TKM, a Takox 3aBIAKH CKOPOUCHHIO TPHBAJIOCTI OTPUMAHHS MPESNPETiB (IOHAHMCHIIC y 2...3 pa3a).
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Kolosov O. Ye.

CHARACTERISTICS OF IMPREGNATION-DRYING EQUIPMENT FOR MANUFACTURING OF
PREPREGS

Specifics of technology of prepregs obtaining, namely, semi-finished composite materials which contain a prede-
termined amount of fibrous filler and a polymer matrix are analyzed. It was studied that they are obtained from im-
pregnation in such a way that the most of the physical-chemical properties of the reinforcing material are realized,
and to provide specified physical and mechanical performance properties. The main fields of the prepregs applica-
tion, including aviation, space, nuclear industry, pipeline transportation, construction, wind energy, medicine, sports
industry etc. are described.

It is shown that provision of certain content of the polymer matrix in the impregnated filler is not less important than
its uniform distribution over the cross section and length of the filler. This can be achieved by precise wringing of
filler that is saturated with impregnating solution. However, the achieved effect of wringing is limited by forcing
node capabilities on the one hand, and on the other — by saturation of filler. It is shown that the required content of
the polymer binder in the fibrous fillers can also be provided by precise control of the viscosity (by varying of sol-
vent content) of impregnating solution in combination with a certain speed of passage of the filler through the im-
pregnator (by varying a speed of drawing through). It is ascertained that in the technological processes of impregna-
tion and drying of the fabric viscosity and amount of applied polymeric binder, the strength of the fabric tension, the
temperature and duration of drying, the amount of volatiles and other parameters are tightly controlled.

It is noted that in the technology of production of prepregs a key part is impregnation-drying lines. In this case, ver-
tical type of impregnation and drying equipment, in contrast to the impregnation and drying equipment of horizontal
type, allows to save production arca considerably, which is an important factor. It is shown that not less important is
the achievement of power saving of basic prepregs preparation process, namely, impregnation, for example by inte-
grated using of ultrasonic.

Constructive and technological features of modern impregnation-drying equipment designed to obtain prepregs by
domestic, Russian, European and Chinese manufacturers are analyzed. It is established that the modern drying and
impregnating lines are large and technically complex engineering systems, which are provided with modern means
of automatic control, safety, etc. Therefore, these lines require entirely different technological approach to impreg-
nation and subsequent drying of impregnated glass cloth. It is stated that the basic requirements for the operation of
these lines come to the need for provision of a continuous impregnation line operation when changing a roll, to the
significant reduction in the amount of volatile solvents in the impregnation composition and the continuous moni-
toring of the content up to explosive concentrations of solvent vapor-air mixtures in the drying cell, and to the use of
polymeric binders ensuring efficient drying modes at high speeds of impregnated filler movement in the drying
chamber.

Based on the analysis of available information it is shown that the acrodynamic heating method and coolant circula-
tion in the drying zones distinguishes domestic impregnation machine MPT-3 advantageously from a number of
foreign counterparts, where in a similar role synthetic oil is used, providing it with a high efficiency. Besides that,
the drying chamber of impregnation machine MPT-3M consist of two rotary heat generators which provide inde-
pendent heating and maintaining of the desired temperature of the coolant in each of the drying zones. Thus the two
drying zones are used to dry the impregnated fabric, and the third (middle) zone is used for pre-drying of the fabric
prior to its impregnation, thereby it is conducive for the better impregnation.

The spheres of integrated using of ultrasonic for achieving energy-saving by basic technological process of prepregs
producing, namely impregnation, were proposed. The developed results of ultrasonic technological bases can be
used for determination of energy efficient modes and structural and technological parameters of produced in the
present impregnation-drying machines. Along with that, according to the developed principles the energy savings is
achieved through the actions of cumulative factors. Among them are improvement of the homogenization of the
polymer matrix by ultrasonic, ultrasonic activation of the surface of the fibrous fillers for improvement of their wet-
tability by the polymer binder, degassing of structure of fibrous filler right before impregnation, increase of the
productivity of the process of impregnation and dosed application of the polymer binder by increasing the speed of a
fiber-fill drawing, and a significant reduction of total time of preparation of prepregs along with improvement of
properties of the final cured resin composite material.

Keywords: construction, technology, machine, impregnation, drying, glass-cloth, epoxy, polymer, resin binder,
ultrasonic, energy saving
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OCOBJIMBOCTI TEUII B’SI3KOIIPYKHOI PIMHI
B JTUCKOBOMY 3A30PI EKCTPYJIEPA

Jocniodceno meuito 6 ’A3K0eNACmUdHOl pIOUHY Y gicecuMempudHOMy KaHali OUcKogo2o excmpyoepad. Pospaxoeano
MEXHONOSTUHT napamMempy eKCmpy3ii 8 A3KONPYICHUX PIOUH i3 UCOKUM yuciom Baticenbepea.
Kmiouosei crosa: ¢ ’asxoeracmuuna piouna, eghexm Baiicenbepea, excmpyoep, Ouckosuti 3a30p

© Kosanenko K. I'., Ciserpkuit B. 1., Coxompcbkuit O. JI., 2013.

MocranoBka 3a1a4i Ta aHamI3 TIoNepeHIX OCTi/UKeHb. B yMOBax excrulyaranii CTPYKTYPHI XapaKTEPHUCTH-
KH CHMETPHYHHX IOJIMEPIB YaCTO MOXKYTh 3MIHFOBATHCA. SIK NMPUKJIAA MOKHA HABECTH iX B3a€MOJIO 3 BOJIOTOXO
armoc(epu Ta yIbTpadioncTOBUM BUIPOMIHFOBAHHIM.

[Mnacrudikarmis, cnpryMHEHA NOTTHHAHHSM BOJH, € JOCHTH PO3IIOBCIOKCHHM SIBUILECM, ajle el eekr Bce X
3aICKATH BiA XiMiTHOT mpupoan Ta Mop@osorii momimepy. [Ipupoma B3aemMoail moTiMepy 3 BOJOK MOXKE OyTH pi3-
HO0. OOTrOBOPIOIOYH MUTAHHS CTaHY COPOOBAHOI BOAM B PI3HUX MOTIMEPHHX CHCTEMAX, CJIT YPAXOBYBATH IO CIIC-
mudiaHy B3aemoxmiro [1].

JocmimkeHHsT 0coOIMBOCTEH Tedii BI3KONMPY>KHOI PiIAMHH B AMCKOBOMY 3a30pi 3AIHCHEHO 3 BHKOPHUCTAHHAM
mporpamMuoro KoMiiekcy ANSYS Academic Teaching POLYFLOW [3]. Bin nponoHy€e MIHPOKHH CIICKTP MOACTCH
JUB1 B’SA3KHX B SI3KOCIACTHYHHX 1 B SI3KONPYKHUX pinuH. [IpoOremMoro MonemoBaHHA € 100ip QyHKIIi HemiHIHHOI
B SI3KOCTI, SIKA JOCTOBIPHO aNPOKCHMY€ BICKO3HMETPHYHI JaHI.

J1s B’ SI3KOTIPYSKHOI Tedii, 3araibHHM TCH30pP CKCTPA-HATPYKEHBb / PO3KIAJAETHCA HA B SI3KOIPYKHY 1 YHCTO
B 3Ky KOoMmoHeHTH. 7 = 77 + 75, ne 71 0OMUCIIOIOTE I KOXKHOTO THITY B SI3KOTPY’KHOI Moaeni, a 75> = 2npD, me
D — mBuakicTe 3MiHE TeH30pa Aedopmarii, 1, — Koe(iIlieHT B SI3KOCTI [ Y3arajJbHEHOI HBIOTOHIBCBHKOI (TOOTO,
YHCTO B A3K0i) KOMIIOHCHTH TEH30Pa eKCcTpa-HanpykeHus. [lpu mpomy 1 = (1 —-n,)n , 2 =nM.
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