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2. Improvement of angle waveguide channel finishing using polishing with polymer-abrasive brush tools

Pedepar:

1. Incepraliiio NpUCBSYE€HO BUPIIIEHHIO BAKJIMBOI HAYKOBO-TEXHIYHOI NPO6JIeMHU YAOCKOHAIEHHS (QiHilIHOro
06pO6JIEHHS KaHaJly B HABKOJIOIIOBHUX 30HAX KYTOBUX XBUJIEBOJIB, 110 € OJIHAM 3 TOJIOBHUX KOMIIOHEHTIB
paziosoKalifiHAX CTaHLi{, MigBUIEHHIO IPOLYKTUBHOCTI Ta 3MEHIUIEHHIO CO0iBapPTOCTI 32 AOIIOMOTOI0 I0JIipyBaHHS
[OJIiIMEPHO-a0pa3MBHYMMU LITKOBUMU IHCTPyMEHTaMU 06epTasbHOi Aii. Ha OCHOBI CHCTEMHOTO aHai3y i
y3arajabHEHHS 1OCBiny QiHIITHOro 06pO6IEHHS KaHaiB KyTOBUX MPSIMOKYTHUX XBUJIEBOZIB C(POPMYIILOBAHO,
OOI'PYHTOBAHO, TEOPETHUYHO i IPAaKTUYHO pO3p006JIeHO (iHIIHUI eTall BUTOTOBJIEHHS KaHaJly i3 3aCTOCYBaHHSIM
IIiTKOBUX iHCTPYMEHTIB 06€PTaIbHOI Aii HA OCHOBI OJIIMEPHO-a0pa3uBHUX BOJIOKOH, SIKi 320€3I1€4yI0Th BUCOKY
SKiCTb i IPOAYKTUBHICTb Ta 3HWXKYIOTb COGIBAPTICTb BUTOTOBJIEHHS. OTPUMAHO NOJANbUINIA PO3BUTOK MOJIOKEHHS

IIOZ,0 TEXHOJIOTIYHUX MOKJIMBOCTEN aBTOMATU30BAHOI'0 Ta MEXaHi30BAaHOTO OOPOOGJIEHHS M0JliIMEpPHO-abpa3uBHUMU



mitkamu ([TAI) cknagHONPOQinbHUX eTaneN 3 BAXKKOJOCTYITHUMU AiJISTHKaMU, TaKUX K IPSIMOKYTHI KyTOBI
XBUJIEBOZIY, 3 METOI0 (POPMYBAHHSI BUCOKMX €KCIUIyaTallilHUX XapaKTePUCTHK, CKOPOYEHHS [IOJIi Py4HOI Ipatii Ta
IiABUILEHHS IPONYKTUBHOCTI 06p0o6sieHHs. Po3p0o6sieHO MOZesli IPOTHO3yBaHHSI OTPUMAHO] IIOPCTKOCT] TOBEPXHI
KaHaJIy Ta €JIEKTPUYHUX [1apaMeTPiB XBUJIEBOIIB HA OCHOBI JOCJIIJI)KEHHS SIKOCTI IIOBEPXHI i BJIACTUBOCTEN
[IOBEPXHEBOIO APy HATYPHUX 3Pa3KiB Ta KaHajly KyTOBUX NPAMOKYTHUX XBUJIEBOIB ITiCJId [1OJIipyBaHHS Pi3SHUMU
iHcTpymeHTamu, B ToMmy uucsi [TAI, mo nae MOXINBICTb €PeKTUBHO 3aCTOCOBYBATH (QiHilIHE 06POOGIEHHS IUMU
iHcTpyMeHTamu. ¥V nucepTauiiiHiil po6oTi Bliepiie po3po6eHO MOZENb BIUIUBY PEKUMiB 06pOOJIEHHS, IapaMeTpiB
iHCTpYMEHTY Ta BJIaCTUBOCTE 06pOBIIIOBAHOTO MaTepialy Ha iIHTEHCHBHICTb 3HOIIEHHS BOJIOKOH AMCKOBUX Ta
nop>kukoBux 1Al sika [ae MOXKJIMBICTb 3a6€3M1e4YUTH BUCOKY SIKICTb i IPONYKTUBHICTD 32 JOIIOMOT0I0 CBOEYACHOTO
KOperyBaHHS HaTATry IpU aBTOMAaTHU30BaHOMY 00po06JieHHi, MiHiManbHe 3HowmeHHs [TAII i, BinnoBinHO, BUCOKY
IIpaue3faTHICTb UUX iHCTPYMEHTIB. PO3p06JI€HO YCTAaHOBKU Ta METOAMKY JOCIIiI>KEHHS LIMKJIIYHOI JOBrOBIYHOCTI
BOJ10KOH [TAIIl i TeMniepaTyp B 30Hi 3aKpillJIEHHS BOJIOKOH B MAaTOYMHI [IJIs1 BUSHAYEHHS NIPUYMH iX pyNHYBaHHA i
BipuBy. BripoBaixeHHs yaockoHaneHoro ¢inimHoro o6pobsaeHHs [TAILl 103BOIMIIO MiABUILATH SIKiCTb IOBEPXOHD
HAaBKOJIOIIOBHUX 30H KaHaJy KyTOBUX BUTYHIB, HE 3MEHIIYIOUU €JIEKTPOIIPOBiIHICTh IOBEPXHEBOTO APy, 110

3MEHIINJIO BTPATU B XBUJIEBOJAX.

2. The dissertation is devoted to solving an important scientific and technical problem of improvement the
finishing of the channel near-weld zones of angular waveguides, which are one of the main elements of radar
stations, for increasing productivity and reducing costs through polishing with brush polymer-abrasive rotary
tools. On the basis of a system analysis and generalization of the finishing experience of angle rectangular
waveguide channel, the final stage of the channel production with the using of rotary brush tools based on
polymer-abrasive fibers was formulated, substantiated, theoretically and practically developed, for ensure high
quality and productivity and reduce the cost. The technological capabilities of automated and mechanized
processing of complex-profile parts with hard-to-reach areas, such as rectangular angular waveguides, with
polymer-abrasive brush tools (PABT) in order to form high performance characteristics, reduce manual labor and
increase processing productivity have been expanded. Models have been developed for predicting the resulting
channel surface roughness and electrical parameters of waveguides, which are based on studying the surface
quality and the surface layer properties of full-scale samples and the angular rectangular waveguides after
polishing with various tools, including PABT, which makes it possible to effectively apply finishing with these tools.
For the first time, a model of the influence of processing modes, tool parameters and properties of the processed
material on the wear rate of fibers of polimer-abrasive disk- and tube-brushes was developed, which makes it
possible to ensure high quality and productivity through timely adjustment of the tension during automatic
processing, minimal wear of PABT and, accordingly, high performance. The devices and methods have been
developed for researching the cyclic durability of PABT fibers and determining the temperatures in the zone of
fiber fixation to study the causes of their destruction and separation. The introduction of improved finishing,
technological recommendations and restrictions on the use of PABT allowed to refine the surfaces quality of the
near-weld zones of the channel of waveguide angular bends without reducing the electrical conductivity of the
surface layer, which lessened losses in the waveguides.
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