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OCOBJUBOCTI PO3PI3YBAHHA EJIACTOMEPIB HA MIPHI
3AI'OTOBKHA

Pe3rome. [Iposedeno mooeniosants 63aemooii noOaioUUx 64IKi6 3 KOHBEEPHOTIO CIMPIUKOIO i MEMOOUKU
PO3DAXYHKY Napamempis yCmaHoeKu 0Jisk pO3pI3y8aHHsa KOH8eEpHOI cmpiuku Ha cmyeu. Hasedeno cnocio
DO3DI3YBAHHS KOHBEEPHOT CIMPIUKU 3 NOGIMPAHO-KPANETbHUM OXON00HCEHHAM | SMAWEHHAM, WO 0A€ 3HAYHULL
egexm.

Kniouogi cnosa: pospisysanns enacmomepis, mexHoa02iuHuli npoyec, MipHi 3a20MoeKu.

S. Bilyk, I. Logush, O. Flionts, V. Soltysiuk, B. Dynia

THE PECULIARITIES OF CUTTING THE ELASTOMERS INTO
DIMENSIONAL WORKPIECES

Summary. Theoretical preconditions of feeding the conveyor belt in the machine-tool cutting section are
presented. The calculation scheme of feeding the conveyor belt into the special machine-tool section was
developed. The analytical dependences for finding the force of feeding the conveyor belt and the force of friction
are presented.

The equations for determining the normal force on the pinch roller are found. The unrolling force,
conveyor belt mass, friction force, and structural parameters of feed mechanism greatly effect the normal force.
The graphic dependences of the conveyor belt pressing force value on the belt mass and friction coefficients
between the supporting rollers are presented. It is found that the normal force of pressing the conveyor belt by
pinch rollers is far less while its being fed into the machine-tool as compared while its being fed along the flat
surface.

The construction design for cutting the conveyor belt into strips using the air-to-drop cooling is worked
out and patented. While feeding the conveyor belt into the cutting section by supply rollers, the compressed air
with water drops is supplied from the top of the compressor. The water drops cool the discs being cut and
lubricate the complete process of cutting.

As a result of the carried out research it is proved that with the use of air-to-drop cooling and
lubricating the cutting force is decreased in 1,5...2,2 times, cutting speed in increased in 2...2,5 times, the
stability of cutting knives is increased by 15...25%, requirements for the eco-friendly parameters of environment
and the cleanly state of the machine-too are being metl.

Key words: elastomers cutting, tehnological process, dimensional workpiece.

YMoBHi no3HaYeHHS:
P, — cuna nojavi KOHBEEPHOI CTPIUKH B 30HY pi3aHHs, H,
Py5, — CUIIA PO3TOUYBAHHS KOHBEEPHOI CTPiuKM 3 OyXTH, H;
P,,— cuna iHepuii KOHBEEPHOI CTPIUKU IPH PO3MOTYBaHHi 3 OyxTH, H,
Fr;— cuna TepTs CTpiuKd Ha MOJAI0YNX PONUKaX, H;
Fry— cuna TepTs KOHBEEPHOI CTPIYKU HA OTIOPHOMY POJHKY, H,
1 — KUTbKICTh OIIOPHUX POJIHKIB;
N — HOpMaJIbHa CHJIA TPUTHCKAHHS KOHBEEPHOT CTPIYKH IPUTUCKHUM POJIMKOM, H;
f1 — xoediLieHT TepTs MiXK NPUTHCKHUM POJIMKOM 1 KOHBEEPHOIO CTPIYKOIO;
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M, — KoedillieHT TepTs KOYEHHs MiX [0Jal0YlM POJIMKOM i Bicclo Horo obepTaHHs;

d — niamMeTp oci MOAAr0Y0ro POJIUKA, MM,

D — niameTp noJar4oro poiuKa, mMm,

G — cuiia Baru KOHBEEpHOT CTpiuku, H;

1, — KOG(IIlieHT TepTs KOUEHHs MiXK OIOPHUM POJIMKOM i BicCl0 ioro obepTaHHs;
d — niamMeTp oci OITOPHOTO POJIUKA, MM,

D — niaMeTp ONMOPHOTO POJIHKA, MM,

m — Maca KOHBEEPHOI CTPIUKH MiXk OyXTOIO 1 HOJKaMH, K2,

& — TIPHCKOPEHHSI BUIBHOTO MaiHHS, M/c

@ — TIPUCKOPEHHS PyXy CTPIuKH, M/c’.

IlocranoBka mnpoGjemu. OcCTaHHIM YacoM Yy NPHUBOJAX CLIbCHKOTOCIIOAAPCHKUX
vamuH (CI'M), migiiiManbHO-TPAHCIIOPTHUX Ta IHIIMX CTPIYKOBHUX 1 TPYTKOBUX
TpaHCIOPTEepaxX 3aMiCTh JAHIIOTOBUX IEpe/Iay IMHUPOKO 3aCTOCOBYIOTHCS KOHBEEPHI CTPIUKH,
mIaaki abo 3 BIJKPUTHUMH TPAINEHENOAiI0HUMU BHCTYIIAMH IS 3a4CTICHHS 3 BIIIOBIIHUMU
NUTIBOBUMHU BHUCTYIIAaMU Ha MPUBOJHUX Bajax, M0 3a0e3neuye nepenadyy oOepTOBOrO pyxy
0e3 mpoOykcoByBanHs Ta mymy. [IpomucnoBicte @PH Bumyckae Taki rymMoBOo-OaBOBHSHI
KOHBEEPHI CTPIUKH B pyloHax ImmpuHOow 0,9-2 M, moBxuHOw 50 M 1 mocrayae ix B pi3Hi
KpaiHH CBITY, B TOMY YHCHIi i B YKpaiHy.

AHaJi3 ocraHHiX gocailzkeHb i myOaikauiil. IlutanHsmu Teopii Ta NpPaKTHKU
BU3HAYCHHSI KOHCTPYKTHBHUX MapaMETPiB €JIEMEHTIB MEXaHi3My I0/1a4i KOHBEEPHOI CTPIUKU
B 30HY 3aiimasiocsi 6arato HaykoBLiB [1, 2, 3, 4]. [Ipore MeTOIUMKH PO3PaXyHKY KOXKHOI 13
KOHCTPYKIIA Ma€ CBOi XapaKTepHI OCOOJUBOCTI, OCOOJIMBO PO3pi3yBaHHS €IacCTOMEpIB 3
MOBITPSHO-KPANeIbHUM 3MAIICHHSIM 1 OXOJIOIKEHHSIM.

MeTo10 po60TH € MOJICITIOBAHHS ITPOLIECY 3aXOIUICHHS KOHBEEPHOI CTPIYKH TUCKOBUMU
HOXXaMH 3 METOI0 BHU3HAUYECHHS CHUJIM MOJayi W BIAMNOBIAHO KOHCTPYKTHBHHUX MapaMeTpiB
M0JIA0YOT0 MEXaHI3MY IPHU MOBITPSHO-KPAIEILHOMY 3MaICHHI i 0XOJIOPKEHHI.

Pob6ory Bukonano B pamkax nocranoBu KaGinery MinictpiB Ykpainu "lIpo po3BUTOK
CLIBCHKOTOCTIOAAPCHKOTO MAIIMHOOYTyBaHHS 1 32a0€31eYeHHS arpOIPOMHUCIOBOTO KOMILIEKCY
KOHKYPEHTOCIIPOMOXHOIO TexHikoro Ha 2010...2015p."

Peanizauis po6oru. /luHamiuyHa MOZJeNs TMMOJAYi TJIAAKOI KOHBEEPHOI CTPIUKH
MOJIAaI0YMMU POJIMKaMH B 30HY pi3aHHs 300pakeHa Ha puc. 1.

Y pe3ymbTaTi MPOBEICHUX JOCHIKCHh BCTAaHOBIEHO, IO CHJIA IOJa4l TJIAIKOT
KOHBEEPHOI CTPIYKH B 30HY pi3aHHS MO POJUKOBUX HAMPABISIOYMX € 3HAYHO MEHIIO0, HIXK
IpY 1014l MO TUIOCKIM MOBEpxHi 3 KoedimieHTaMu TepTS-KOB3aHHS. ToMy ISl BUBEACHHS
AQHATITUYHUX 3aJISKHOCTEH BU3HAYEHHS CHJIM TMOJadi TJIQJAKOI KOHBEEPHOI CTPIUKHA B 30HY
pi3aHHA YCTaHOBKU PO3TIISTHEMO PO3PaXyHKOBY CXeMy, 300pakeHy Ha puc.l.

Pucynox 1. Po3paxyHkoBa cxema 1o/iaui INIOCKOT KOHBEEPHOT CTPIYKH B 30HY pi3aHHS:
1 — 65Ok pi3aJbHUX HOXKIB; 2 — IJIOCKA CTPIUKa; 3 — MPUTHUCKHUI POJIUK; 4 — OJIAI0UUI POJIHUK;
5 — ynopHuil poJIuKk
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Figure 1. Analytical model of feeding the conveyor track into the cutting section:
1 — cutting knives blocr; 2 — flat belt; 3 — pinch roller; 4 — feed roller; 5 — supply roller

PiBHSHHS piBHOBaru nmoaayi KOHBEEPHOI CTPIUKU B 30HY pi3aHHS Ma€ BUTIIS
Pn_Ppog,u_Pm_Frl_nFrz:O- (1)
Cuity momayi cTpiukd B 30HY pi3aHHSI BU3HAYEHO 32 BIZIOMOIO (hopMyIToro
P =N-f. (2)

AHazoriyio 31axoaumo cuity Tepts rinaakoi KC Ha mogaogoMy pouky:

Fr= NS ®
Dl
Cuity TepTs T7a1KOi KOHBEEPHOI CTPIYKK HA OMOPHOMY POJIMKY NpH ii mojadi B 30HY
pi3aHHS BU3HAYEHO 3a 3aJICKHICTIO
d

Fr, =G p,—>; G=m-g. 4)
D2
Cuna inepuii pyXxy ri1agkoi KOHBEEPHOI CTPIYKH B 30HY Pi3aHHSA € IOPIBHIOE
P, =m-a. (5)
[TincraBnsaroun 3HaueHHs popmyn (2)—(5) y piBHicTs (1), oTpumyemMo
N(fl_:ulg_llj_Ppoxm_m(a""n’g'ﬂzg_ZJ:O- (6)

I3 piBHsIHHSA (6) 3HAIEHO HOPMAJIbHY CHIIy Ha IPUTUCKHOMY POJIUKY JUIsl BUKOHAHHS
IPOLECY Mo/1a4yi KOHBEEPHOI CTPIUKHU B 30HY pi3aHHS:

d
P +ma+n-g-u,—=
pozm ( g Iu2 D2

(7

Sk 6aunmo 13 piBHsAHHSA (7), HA BETUYUHY HOpManbHOI cunu noaadi rnaakoi KC y 3ony
pi3aHHA BITMBAE cuiia po3MoTyBaHHs, Mmaca KC y 30H1 pi3aHHs, KOHCTPYKTHUBHI TapaMeTpH Ta
CHUJIa TEPTSL.

OTtxe, s cTablILHOTO MPOIECY MOJIayui TJIaJKOT KOHBEEPHOI CTPIUKH HEOOX1AHO, 1100
BHUKOHYBAJIaCh YMOBa

d
> L
Jiz my D (8)

Ha ocHOBi mpoBeAeHUX TEOPETHYHHX JOCIIIKEHb MOOYI0BaHO TpadiuHi 3a1eKHOCTI
HOPMAJIbHOI CHJIM IPUTUCKY TJIaJIKOI KOHBEEPHOT CTPIUKH BiJ MacH CTPIUKHU Ta KOE(IIi€HTIB
TEPTS MIXK OTIOPHUMH POJIMKAMH i KOHBEEPHOIO CTPIUKOIO (puc. 2 1 3).
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Pucynoxk 2. I'pagik 3a1e:KHOCTI HOpMABHOI CHIIA TIPUTHCKY POJIUKA Bl MacH CTPIUKH:
1 if‘l = 095; 2 _ﬁ=096; 3 _.f:?= 0’8

Figure 2. Graphic dependence of conveyor belt normal pressing force on the friction coefficient
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Pucynoxk 3. I'padik 3anexHocTi HopMaibHOi cuik puTrcky KC posnkom Bif koedillieHTa TepTsL:
1-m =30xkr;2—m=50«kr;3—m =10 kr

Figure 3. Graphic dependence of roller normal pressing force on belt mass:
1-m =30kg; 2—-m=50kg;3—m =10kg

Sk G6aunmmo 3 pucyHKIB, cuia nputucky KC IWIHIPUYHUM DPOJIMKOM TpH TOAadi
TJIAJKOI KOHBEEPHOI CTPIYKH B 30HY pi3aHHS 3HAYHOIO MIpOIO 3aJIC)KHUThH BiJl MACH CTPIUKH,
KoedimieHTa TepTst MK MPUTUCKHUM POJIMKOM 1 CTPIUKOIO, @ TaKOX Bia KoedilieHTa TepTs
KOYEHHS Ipu OOepTaHHI HANpPaBIAIOYMX POJNMKIB. [Ipy mbOMY IS 3MEHIIEHHS CKJIQJIOBOL
HOPMAaJIbHOI CHJIM TIPHUTHUCKY, a, OTXE, i €HEeproBUTPAT HEOOXiTHO 30UIBIIUTH KOe(illieHT
TEPTS MK CTPIYKOIO 1 POJTMKOM 3a PaXyHOK BHKOPHCTaHHS MaTepialliB POJIMKIB i3 BHCOKUMH
(GPUKLIIHHUME XapaKTEPUCTHKAMH.

Kpim 1mporo, cmin 3MeHnryBatu KoedilieHT TepTs KOYEHHS HAIPaBISIIOYUX POJIMKIB
BIZIOMHMH CIIOCOOaMH.

3pocTaHHsT MacH CTPIYKM TMPHU3BOJIUTH 1O 3POCTAHHS HOPMAJbHOI CHUJIM IPUTUCKY
poJiMKa, TOMY pO3paxyHOK HEOOXiZHO MPOBOAMTU I CTPIYOK 13 MaKCUMaJIbHUMHU
raGaputHuMH po3mipamu. Hopmanbha cuiia nputiucky KC npuTHCKHUM pOIMKOM MpH Mojayi
10 POJMKaX 3HAYHO MEHINA, HIX NP 10Jayi MO IUIOCKIH MOBEPXHi, OCKUIBKHA KOE]iIlieHT
TEPTSA KOYCHHS 3HAYHO MEHINUH 3a KOEQIIIEHT TEPTS KOB3aHHS CTPIYKKM IO TLIOCKIH
MOBEPXH.

[IporpecuBHa KOHCTPYKIisi YCTAHOBKU JUIsl TIOPI3KH KOHBEEPHHUX CTPIYOK HA CMYTH 3
BUKOPUCTAHHSM IMOBITPSHO-KPAINEIbHOTO OXOJIOPKEHHS 1 3MarnyBaHHs (puc. 4) [5] BuKoHaHa
y BHUIIIAAI pamMu 1, Ha SKiii BCTaHOBJIEHO pOJITAHT 2 3 OMNOPHUMH POJIMKaMHU 3, IIO
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00epTarThCs B HANIPSIMKY T10/1a4i KOHBEEPHOI CTPiuKH 4 B 30HY pizaHHs. [Topizka KOHBeepHOT
CTPIYKH 3/11HCHIOETHCS AUCKOBUMH HOXKAMH 5, sIKi 3aTOoueH1 mig KyTom 45...60° 1 06epTaroThes
B HaNpsMKY, MPOTUICKHOMY PyXy KOHBEEPHOI CTpiuku 4, a MOXKYTh 1 HaBmaku. Ha pixyui
TUCKA 5 y 30HI BEpXHIX JiaMeTpiB, MPOTHISKHHUX BiJl 30HH pI3aHHA, 3IHCHIOETHCS

MOBITPSIHO-KparnenbHe 6 OXOJIOKeHHS 1 3mameHHs mig tuckom 0,5..1,5 MIIA Big
Komrpecopa 7, abo 3aBOACHKOI CHCTEMH CTUCHEHOTO MOBITPs 1 Oaka § 3 BO1oIO 1Mo TpyoOmi 9

MaJIoro JliaMeTpa, sika 3aCMOKTY€EThCSI CTUCHEHHM TOBITPSIM 1 MONajae Ha piXydi HOXI.
7 g

T O 900 |
FAR AN

D7 \4 1 2 ZEE
Pucynox 4. YcraHoBKa [Uist po3pi3yBaHHs KOHBEEPHHUX CTPIYOK HA CMYTH 3 BAKOPUCTAHHSAM IOBITPSIHO-
KpaIeIbHOTO OXOJIOKEHHsI 1 3MaleHHs: 1 — pama; 2 — poJbrasr; 3 — OIOpHI POJIUKY;

4 — KOHBEEpHA CTPIUKa; 5 — TUCKOBI HOXIi; 6 — MOBITPSAHO-KpaNeIbHE OXOJIOIKEHHS 1 3MaIlyBaHHS

Figure 4. Installation for cutting the conveyor belt into strips: 1 — frame; 2 — roltang; 3 — pinch rollers;
4 — conveyor belt; 5 — disk knives; 6 — air-to-drop cooling and lubrication

[licns wHapi3yBaHHS CMyr KOHBEEpHA CTpiuka HaMOTyeTbcs Ha Banm 10, skuit
BCTaHOBIIEHO B omopy 11 Ha BHCOTI pojbranra BiJOMHUM CIOCOOOM 4Yepe3 HampaBisiodi
ponuku 12 o HanmpsIMKY pyXy KOHBEEPHOI CTpiuku B OyxTu 13.

[Tpu upboMy cuiia pizaHHs 3MEHILYETbCs B 1,5 pa3a, MIBUIKICTD pi3aHHS 30UIBIIYETHCS Y
2 pas3u, a CTIUKICTh pIKYYMX HOXIB — Ha 15—25% npu nOoTpUMaHHI €KOJOTIYHO YHCTOTO
HABKOJIMIIIHBOTO CEpEeIOBHUIIA 1 HE 3a0pyIHEHHS YCTAaHOBKH BOJIOIO.

Croci6 peamizyerbest TakuM yuHOM. KoHBeepHa cTpiuka 4 MOAAETHCA B 30HY pi3aHHS
BIJOMHMH MOJAI0YMMH MEXaHI3MaMU IO POJIUKaX 3 1 PO3PI3BYETHCS mucxosmu HOKAMH S5, @ 3TOPU
MOJAETHCSI CTUCHEHE TOBITPSA 3 KPAaIUIIMH BOJH, SKI 3IIHCHIOIOTH OXOJIO)KCHHS JIUCKIB 1
3MalleHHs IPOoIlecy pi3aHHs.

OpHak ynpoBaDKEHHSI I[bOTO CIIOCOOY CTPUMYETHCS JOJATKOBUM OCHALICHHAM
YCTaHOBKH TiJIpaBIIYHUMU, THCBMATHYHUMHU CHCTEMaMHK Ta HarHITAa4aMH JIJIS TI01a9i TIOBITPs
i1 oxonomkyrouoi piaguau. Takok HE0OXiIHO BUKOPHCTOBYBATH OOJIaJHAHHS JJISl OYHMIICHHS
BUKOPUCTAHOI PIIMHU 3 METOIO TIOBTOPHOTO 11 BAKOPUCTAHHSI.

[Ticns 1pOro cMyru KOHBEEPHOI CTPIUKKM HAMOTYIOTHCS Ha Bajd 10 i B Mipy HAMOTYBaHHS
OyxT 13 BOHU 3HIMAIOTHCA 1 TPAHCTIOPTYIOTHCS B HEOOXITHI MICIIS.

Ta6auns 1.
[Tpuknan BUKOHaHHA C1IOCOOY MOPI3KM KOHBEEPHOT CTPIYKU HA CMYTHU
KonBeepHna cTpiuka, IBunkicTh pizanHs 6e3 HIBHaKICTH pi3aHHs T{HZi:zzzgg !
Nes/rt TOBII[UHA 1 IAPHUHA 3MallleHHA 1 IIPY 3MallyBaHHi i Sl;OHOJ:KeHHﬂ
(Mm) OXOJIOMKEHHS (M/XB) O0XOJIOMKEHHI (M/XB) (MITA)

1 8x400 12,54 25 1,0

2 10x500 12,54 25 1,5

3 15x500 12,54 25 1,5

131



BICHUK TEPHOIMIJIbCbKOIO HALJIOHAJIbBHOIO TEXHIYHOIO YHIBEPCUTETY. Ne4 (68) 2012

BucnoBku. Po3po6iieH0 TEXHOJIOT1UHI TEPEAYMOBH M0/1a4i KOHBEEPHOI CTPIUKHU B 30HY
pi3aHHs BepcTara il OTPUMaHHS HEOOXIJHMX MapaMeTpiB MIpHHX 3aroTOBOK. Bu3HadeHo
CWJIOBI, TEXHOJOTIYHI M KOHCTPYKTHMBHI TMapaMeTpu TEXHOJOTIYHOTO OCHAIICHHS ¢
oOnagHaHHA JUI 1X 1mojaadvi i po3pizyBanHsA. Po3pobieHo mporpecuBHU CrociO po3pi3yBaHHs
KOHBEEPHOI CTPIYKM HAa MipHI 3aroTOBKH 3 BHKOPHCTAHHSIM TOBITPSHO-KPANEIbHOTO
3MallyBaHHS 1 OXOJIOJUKEHHS pi3albHUX IHCTPYMEHTIB, IO 3a0e3Meunsio 3MEHIICHHS
3ycwiuis pizanss B 1,8...2,5 pa3za, 30U1bIIeHHS MBUIKOCTI pi3aHHA y 2...2,8 pa3a, a CTIHKICTh
pLKydnx eneMeHTiB 30uTpmmiacs Ha 15...25%, npu 1pOMY JOTPUMYIOTHCS MapaMeTpu
€KOHOMIYHO YHCTOT'O HABKOJIMIIIHBOTO CEPEAOBUILA i HE 3a0pyJHEHHS YCTAHOBKU BOJIOIO.

Conclusions. Theoretical preconditions for designing the technological equipment for
cutting the conveyor belt into strips of the reguired sizes are developed. The installation for
air-to-drop cooling and lubricating the cutting discs is developed. It provides the significant
increase of labour efficiency, the decrease of cutting effort, and the environmental protection.
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