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Every year around 180 million tons of polymers are produced
in the world. Of these, a large number of products are pro-duced —
from recycled packaging to specialized individual packaging. The
quality of the process of destruction of the polymer depends on its
nature, the external processing environment and the kinematic and
geometric characteristics of the cutting tools. One of the first pro-
cessing operations of recycling polymer products is grinding. Pro-
spective equipment for the processing of polymers is «shredders».

The article presents the results of investigations of the cha-
racteristics of the work of a single-rotor shredder for secondary
crushing of polymer products at different operating modes, a
method for determining the rational parameters of the elements
of the design of its drive. On the basis of the analysis of the
results of analytical and experimental studies, graphical depen-
dences of the shredder power change on time were obtained. It
is established that the average power difference of a shredder
drive at rotation of a shaft in the range from 18 to 27 rpm makes
up 35% in favor of smaller revolutions. To determine the
identity of the shredder’s work, an experimental installation was
developed and manufactured. The recording device for techno-
logical and kinematic indices during the study was a personal
computer, and the instant indicators of the corresponding cha-
racteristics with the help of the developed program were obtained
in the form of charts. To analyze the adequacy of the mathe-
matical model of shredding products from polymers to real
processes, a full-featured experiment was conducted. The results
of the research received a mathematical-statistical equation for
determining the power of a shredder drive. The results can be
recommended for use when designing new shredder samples.
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AOCNIAXEHHA PALIOHANIBHUX XAPAKTEPUCTUK
LWWPEAEPA ANA NOAPIBHEHHA NMOJNIIMEPHUX BUPOBIB

M.B. AkuMuyK, O-p TeXH. HayK
B.C. KocTIOK, KaH. TeXH. HayK

Jl.I. IeaHOBa
B.M. Akumuyk

HaujoHanbHull yHisepcumem xap4o8ux mexHosnoeill

Y cmammi HasedeHo pe3ynbmamu GocnidxeHb xapakmepucmuk pobomu 0GHOPO-
mopHo20 wipedepa 0ns 8MOPUHHO20 NOOPIGHEHHS MNOMIMEPHUX 8Upobie npu Pi3HUX
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TMPOLIECHU TA OBJIAJTHAHHSI Ilaxysanua: pospobxa, 00CaiONceHs, nepepooka

pexxumax ekcrinyamauil, @ makox MemoGOuKy eU3Ha4YeHHs payioHansHUX napamempis
erleMeHmie KOHCMpyKuir tioeo npusody. Ha ocHogi ompumaHux aHanimu4Hux pesyris-
mamie GocnifxeHb Po3pobIeHO ma eu20moesieHo MOOepPHI308aHy eKcriepumeHmars-
Hy ycmaHoeky wipelepa. [1i0 4ac npogedeHHs eKcriepumeHmarnsHux 00CniOXeHb
6yro ecmaHoeneHo ernnue 308HIiHIX chakmopie Ha echbekmueHicmes nodpibHeHHss ma
Xxapakmepucmuky pobomu enekmpoodsueayHa. BusHa4yeHo eriug mosuiuHuU nosnimep-
HO20 Mamepiany ma (o020 2ycmuHu Ha 3MiHy rniomyxHocmi npusoda. Pes3ynbmamu
oocnidxeHb npedcmaesneHi y auanadi kpumepiansHO20 PIBHAHHS.

Knrouesi cnoea: wipedep, nodpibHeHHA nonimepHo20 mamepiany, npuseod, Yyacmoma
obepmaHHs.

Hocranoeka npodaemu. [Ipornec noapiOHEHHS NOTIMEPHIX Matepianis nepeadadae
eTan pyHHYBaHHS YaCTOK 30BHILIHBOKO CHJIOKO TA €TAIl MOAANBINO] arperanii HUX YacToK.
Sxicte mpouecy pyHHYBaHHSA MOTIMEPY 3aleKaTh Bl HWOr0 HPHPOIH, 30BHIIIHBOIO
CepeaoBHIIA MEpepoOKH Ta KIHEMATHYHUX 1 T'COMETPUYHHX XapaKTCPUCTHK PLKYIHX
IHCTPYMCHTIB.

HocmimkeHHS YMOB, NpPHU SIKHX PYWHYBaHHS MOTIMEPHOro Mmarepiany HaOyBae
MIHIMAJIBHOTO 3HAYCHHS MOTYXHOCTI, MAa€ BEMUKY MNPAKTHYHY LIHHICTb, TOMY LIO
JOTMoMAarae Ha erami MpoeKTYBaHHS NOAPIOHIOBATIBHOTO MPUCTPOIO BUOPATH HAHOIMBII
pauioHansHuN cnocid moapiOHEHHs BHPOOIB 3 MOMIMEPHHUX MaTepiatiB 1 MPOBOIUTH
MEXaHIYHI EPETBOPCHHS 3 HAMMCHINUMH BUTPATAMH CHEPTII.

OnHi€0 3 NEPIIMX TEXHOJOTTYHHX OIEpaniii BTOPUHHOI mepepoOKH BUPOOIB 3
nomiMepie € noapioHenHs. KoHcTpykuis noapiOHIOBAIBHUX MPUCTPOIB 3aTCKHTE BiX
TUITY TIOTIMEPHOTO MaTepiany.

Tak 1mokoBi apobapku nepeadadaroTh MOAPIOHCHHS 34 MOMOMOTONK) CTAJCBUX
pudICHUX IUIMT LUIXOM PO3AABIIOBAHHSI, MOJOTKOBI APOOAPKH VAAPHOTO THITY
PO3apIOHIOOTh MOMIMEPHI BIAXOAH 33 AOTIOMOTOK) YAAPHHX MOJIOTKIB, 3aKPIILICHUX
LIAPHIPHO HA POTOPI; KOHYCHI APOOAPKH MAIOTh JBA CTANCBI KOHYCH, MK SIKHMH
BHPIO 3 MONIMEPHOTO MAaTEPIAy CTUPAETHCS T PO3AABIIOETHCS.

Haijimomupenimum  BugoM noapiOHIOBa4diB € poTopHa apobapka. Omnum 3
MEPCIICKTUBHUM HAMNPSMKIB PO3BHTKY POTOPHHUX APOOApOK € mpenepu. AHam3 BiT-
YU3HAHHX 1 3apYOLKHHX KOHCTPYKLIH IpeaepiB MOKa3as, MO Taki MPHUCTPOi € Mamo-
JOCTIKEHUM O0JaAHAHHSIM IOA0 OonTuMizanii ¢hEeKTUBHOCTI MOAPIOHCHHS T 3MCH-
LICHHS CHEPTOBUTPAT.

MeTo10 mocCaiIsKeHHSI € VIOCKOHAICHHS KOHCTPYKLII IIpeaepa LMUIIXOM IiABH-
HICHHS ¢(PEeKTHBHOCTI MPOLeCY NOAPIOHCHHS Ta 3MCHIIICHHS CHEPTOBUTPAT.

BuxiianeHHs1 0CHOBHHX pe3yJIbTATIB Aoc/izkeHHA. 1S onucy MaTeMaTHIHOI
MOJEI TOAPIOHEHHS TOIIMEPIB 32 JOMOMOrOI MIPSACPA BUKOPHUCTAHHUN MATEMATHY-
HUuH amapat [l], gxuil gae 3Mory OTpHMaTH MaTeMAaTHYHI 3aICKHOCTI Y BHIVIAAL
MaTPUYHUX MozeneH [2]. ¥V Ttakux mozxemsx mpouec NoApiOHEHHS Ta pyHHYBaHHS BU-
pobiB 3 MOMIMEPHUX MAaTepialliB OMUCYETHCA 3 TMEBHOK HMOBIPHICTIO OTPHUMAaHHX
YACTHHOK V BHUIJIAl KYCKIB KpymHOCTI BCiX kaacis (puc. 1). Ilpoaykru pylinyBaHHS
MPH LBOMY XapaKTEPH3VIOThCA KIACOM TOYHOCTI T MOXKYTh MOTPAILIATH Y BHXIIHUH
(3amanwmii) oTeip abo MPoOxOBKYBATH ApIGHUTHCH [3; 4].

Mozene noapiOHEHHs MPEACTABICHA V BUIVILAL AU(epeHIIaIbHUX PiBHAHE (puc. 1)
Ta BCTAHOBIIIOE 3aTCKHICTh MUK C — TONIOBHOIO XapaKTEPHUCTHKOK MOAPIOHEHHA (3a-
JIMIIKOM Ha KOHTPOIBHOMY CHTI / YACTKOIO HEAOMOJIOTY MaTepiany) Ta mapaMmeTpamMu
mporecy (0 — BaroBow BUTPATO, V' — BaroBuM 3aBaHTaXCHHsM, {/ — JiHIHHOIO
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NCCNEAQOBAHUE PALUNOHAJIIbHbIX XAPAKTEPUCTUK
LWWPEAEPA ONA U3MENBbYEHUA MONMMEPHBIX
U3OENTNUAN

H.B. Akumuyk, B.C. KocTtiok, J1.1. UBaHoBa, B.H. AkumMuyk
Hauuonranshrull yHusepcumem rnuuesbix mexHosoaill

B cmamebe npusederbi pe3ynbmamei uccredosaHull xapakmepucmuk pabomsi 00HO-
pomopHozo wipedepa 015 8MOPUHHO20 UMETTbYEHUS NOMUMEPHbIX u3denull npu pas-
JIUYHBIX pexXumax akcrimyamauyuu, paspabomaHa memoluka onpedenieHus payuo-
HarbHbIX Napamempos 3J1IEMEHIMO08 KOHCMPYKUUU e2o npueoda.

Ha ocHoee rosy4eHHbIX aHanumu4ecKkux peaynsmamos uccnedosaHuli padpabomara
U useomosrieHa MoOepHU3UposaHHas aKcrnepumeHmarnsHasa ycmaHoeka wipedepa. lNpu
nposedeHuu aKcnepumeHmarnsHbix uccredogaHull 6bii0 ycmaHO081eHo enusHUe eHell-
HUX ¢hakmopos Ha 3hheKmUusHOCMb U3MENbYEHUS U Xapakmepucmuky pabombi
anekmpodesueamens. OnpedeneHo enusaHUe MonuuHbl NoauMepHoa20 Mamepuana u
€20 NIomHoOcMuU Ha u3MeHeHue MouwHocmu npusoda. Pesynbmamsi uccriedosarull
npedcmasneHs! 8 sude KpumepuansHo20 ypasHeHUs.

Kniouyeeble cnoea: wpedep, u3MesiIbYeHUS OJIUMEPHO20 Mamepuana, npueoo,
yacmoma epalleHus.
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