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Po3spobreno xoncmpykyiro 06ocexkyiiinoco eepcmama 05 Oicy8aHHA 3A20MOBOK 3
KapmoHuy. 3anponoHo8ano KiHeMamuyHy cxemy npueooa 6epcmamad, aKka 0de 3M02y 3d-
bezneuumu xapemuyi 3 0i2y8aIbHUMU ITHCIPYMEHmMamu 071 NONePeuHo2o 0icy8aHHs 08d
APOMUNLENCHI PYXU 3 080MA NAY3AMU MINC HUMU 30 OOUH 0bepm 2010681020 eana. Ha-
8€0€HO MEMOOUKY PO3PAXYHKY PO3POOIEHO20 080CEKYIUHO20 OI2y8abHO20 8epCmama.

Knrwowuogi cnosa: bicyséanns, KapmoH, 3a20moexa, 6a3yeanis, cexyis, Kapemxa, npu-
610, sepcmam, 0iey8anbHi POTUKU.

IocTranoBka npodJjemu. /[BocekuiiiHi OiryBanbHi BepcTaru nmpusHadeHi uist Oi-
TYBaHHS KapTOHY Y JBOX B3a€MHO MEPHEHAMKYISIPHUX HampsiMkax. Bepcraru s noc-
JI0BHOTO POTALiHHOrO OiryBaHHS KapTOHHUX 3arOTOBOK Y CBOEMY CKJIaJi MalOTh ca-
MOHAKJIa]] apKyILiB, 1Bi 01ryBajbHi CeKLii, TPUCTPIi U1 3MiHU HANIPSIMKY PYXY 3arOTOBKU
1 npuiiMansHUK npucTpiil. B3aemHe po3ranryBanHs 6iryBaibHUX CEKLiH Moke Oy TH mep-
HEHUKYJISIPHUM, KOJIM HACTYIHA CEKIlisi po3TamioBaHa mijg kytom 90° 10 monepeaHboi,
1 JHIHHUM — CEKIIil MO3I0BKHBOTO 1 MOMEePeYyHOro OiryBaHHS PO3TAIIOBaHI B OJIUH
psa. Sk nmepumid, Tak 1 APyruid NPUHLMI PO3TAIlyBaHHs OIryBaJbHHX CEKLIH MaloTh
CBOI HEOJIIKK. Y MEpLIOMY BapiaHTI KapTOHHA 3ar0TOBKA IMICIsI IPOXOMKEHHS Yepes
MO3JI0BXKHIO OIryBaJIbHY CEKLII0 3YNHMHSETHCS 1 Jasli MEPEMIMIAETbCS Y TONEPEUHOMY
HanpsiIMKy. Y JIpyroMy BapiaHTi 3arOTOBKa 3yIHHSETHCS, pO3BepTaeThes Ha 90°, a mo-
TIM NPOAOBXKYE CBIM PyX Y TOMY X HanpsMKy. B 000X BUMaakax micis NpOXOKECHHS
KapTOHHO{ 3ar0TOBKH Yepe3 MEpILy CEKIilo NOTpiOHa 3yNHHKa, 0a3yBaHHS 1 PO3TiH 3ar0TOB-
KH JI0 IBUJIKOCTI POOOTH BepcTara.

AHaJni3 octaHHiil gociifkeHb Ta myoJikamiii. [Ipouecy 6iryBaHHS KapTOHHOTO
Marepiaity MpUCBAYEHO Oarato MyOmiKalii, cepel SIKUX MOKHAa BHOKpeMUTH [1, 2, 3, 4].
B HUX po3mIsiHYyTO 0COOIMBOCTI Ta Pi3HOBUIM OIryBajbHOTO IHCTPYMEHTA, CIIocoOu Oi-
T'yBaHHS1, 0COOJIMBOCTI Oy/IOBH YCTaTKyBaHHsI. [3 3a11poroHOBaHUX MPUCTPOIB A1t OiryBaHHS
KapTOHY MOYKHA BiJ3HAYMTH TaKi [5, 6]. [IpoBeaennii anami3 giTeparypHUX JKEpel TOKa3aB,
o iHdopmanii 111010 NOOYIOBH JBOCEKUIHHIX OiryBaJIbHUX BEpCTATIB HEMAE.

MeTta cTaTTi — BHCBITJICHHSI HOBOI 3aIIPOIIOHOBAHOT KOHCTPYKIIi TBOCEKLIHHOTO
0iryBajbHOTO BEpCTaTa, sika Aa€ 3MOTY CIIPOCTUTH OyIOBY 1 3MEHIINTH rabapuTH ycTar-
KyBaHHS, a TAKOXK 3a0e31edye 301IbLUICHHS POAYKTUBHOCTI POOOTH.

Bukiaa ocHOBHOIo Martepiajty aocaizxenns. Ha puc. 1 HaBeieHO NPUHIUIIOBY CXe-
MY JBOCEKLIHHOT0 BepcTaTa i OiryBaHHs KapTOHHOTO Marepiaiy [7]. ApKyIii KapToHy
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3aBaHTAXYIOThCSl Y MarasuH camoHakiangy 1. MexaHi3m mroBxada 2 3a0e3medye Ie-
ploanvHe BUBEIEHHS apKylla 3 MarasuHy i mojadi HOro y CeKuilo MO3I0BXHBOTO Oi-
T'YyBaHHs, B SIKil 32 1OIIOMOTOI0 OiryBajbHOrO Bana 3 i OiryBajJbHUX TUCKOBHX HOXKIB 4,
3aKpiIVICHUX Ha Bally 5, Ha KapTOH HAHOCSTHCS MO310BXKHI JIiHiT 3runy. Jani apkyi not-
paruisie Ha HepyXOMHI CTi 8 CeKIii nonepedHoro 0iryBanHs, Ae 3yMUHAETHCS IepeIHIM
yrnopoM (Ha pUCYHKY He Mokazanuil). Ilicns 3ynuHKM apKylla MOYMHAE pyXxaTHUcs Ka-
pertka 6 3 OiryBaJIbHUMHM IHCTpyMEHTaMu 7 1 Oirye oro B nonepeyHomy Hanpsmky. [Ipo-
OiroBaHMi apKyIl KApTOHY BUBOJHUTHCS TPAHCIIOPTEPOM (Ha PUCYHKY HE MOKa3aHUN) Ha
npuiiMansHui npuctpii 9. dani kaperka 6 3 6iryBanbHUMH iHCTpyMEHTaMH 7 311HCHIOE
3BOPOTHUH XiJI, MMiJ] Yac SKOro BifOyBa€eThcsl OIryBaHHSA HACTYITHOTO apKyla.

/
[ / / / [ /
) 4
2] 1/ 4/ 5]/ 7] 9/

Puc. 1. [IpuHIIMTIOBA CXeMa IBOCEKIIITHOTO OIryBalbHOTO BepcTara

XapakTepHOI0 0COOIMBICTIO OyIOBH LILOTO BEPCTATA € T, 110 B HHOMY 3a OJIUH 00epT
TOJIOBHOTO Bajia KapeTka 3 OiryBaJbHUMH iHCTPYMEHTaMH JUIsl MIONIEPEYHOr0 OiryBaHHS
BUKOHYE JIBa MPOTHJICKHI PyXH 3 IBOMA Iay3aMH Mi>K HUMH, UMM 3a0e31eUy€eThCs 30171b-
LICHHS IPOLYKTUBHOCTI pOOOTH.
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st boro pO3p0o0ICHO KiHEMaTHYHY CXEMY ITPUBOJIA ABOCEKIIHOTO OiryBaJbHOTO
BepcTara, sika MokasaHa Ha puc. 2. Bepcrar orpumye pyx Bin eneKTpoABHryHa 1, Bix
SIKOTO Yepe3 KJIMHOIACOBY NepeAady HaJaeThCsi 00epTOBUN pyX IPUBOJHOMY Baity 2. Bix
MPUBOJHOTO Basia Oe3rocepeHbo uepe3 3y0uacTo-nacoBy mnepenavy 3 MPUBOIUTHCS Y
PYX Ieplia CeKLisl BepcTara, sSika 3A1MCHIOE IO3J0BXKHE OIryBaHHs apKy1a 3 MPUBOIHUM
BasioM 2. Yepe3 kymnaukoBy Mydry 4 3B’s3aHMii Bad ueps’sika 5. Ha Buxiznomy Bamy
4epB’ SYHOTO peAyKTOpa (YepB’sTuHe Kojieco 6) € ma30BUH Ky/IauoK 7, SKUH IPU3HAYCHUN
JUTsL HaJJaHHS1 3BOPOTHO-IIOCTYTIOBOTO pyXy OiryBasibHil KapeTwi 15 cekuii monepeynoro
OiryBaHHs. 3a OOMH 00EPT rOJIOBHOTO Bajla BepcTara KyJladyoK 7 HaJae XUTaJbHUH pyX
gyepe3 posink 8 1 Baxinb 9 Ha Ban 10, ge € 3ybuactuii cexrop. Bin Bana 10 uepes 3youacty
nepenady 11 mpuBoguThCcs Bad 12, Ha sIKOMY mocakeHuil mKiB 13 3yGuacto-nacoBoi
nepenayi 14. 3ybuacti nepenadi (MyIbTUILTIKATOP) 3a0€3MeUyIOTh TOBHUI 00epT Bajia 12.
3ybuacTo-nacoa nepenava 14 npuBoauTh y pyX KapeTky 15.

Puc. 2. KiHemaTnyHa cxema IPHBOJIA ABOCEKI[IHHOTO BiryBaabHOTO BepcTara
Memoouka po3paxyHky npucmporo.

Busnauaemo niamerp OiryBajbHHUX POJIMKIB:

3BiIKM TOBKUHA PO3TOPTKHU POITUKIB:
L=7Z'-Dp =2-7r-Rp.
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[Ipu BigmoBiAHO 3aJaHOMY MaKCUMajJbHOMY (oOpMari KapTOHHOI 3arotoBku @
KIUJIBKICTB 00€pTiB POJIMKIB z, =— TOBUHHA 3a0e3nedyBary OiryBaHHs MO BCil TOBKH-
Hi 3aTOTOBKH. L

Xin KapeTKu S MOKHA BU3HAYUTH 3a (OPMYIIOHO:

S.=z, L.

Ha puc. 3 mogano cxeMy 1u1st po3paxyHKy OBXHHH JiHii OiryBanHs. Jlitoue 3ycums

F, € cymapHuM npu 0fHOYacCHOMY OiryBanHi 6 JiHil

Fy=6F, 1,
ne F, =10 H/mm nipu A = 1 MM TOBIIIMHH KapTOHY; /, — NOBKUHA CMYKKH OiryBaHH:,
0. — LEHTPaJbHUI KyT OJyTr' OiryBaHHs; b — IIMOWHA 3aHYPEHHS POJIUKA Y KapTOH.

N

ls

Puc. 3. Cxema juts po3paxyHKy JOBXHHH JIiHIi OIryBaHHS

Jowxuna ninii 6iryBanHs

' ' ' I, = r, o,
e r, — pajiyc OiryBaJIbHUX POJIHKIB.
LenTpanpHuii KyT
r,— b b
o = 2arccos- =2arccos-| 1——|.
r r
p r

HaBanraxeHHs, sike nepedoproe NPHUBiL KapETKH, € CYMapHHUM 1 CKIIaa€ThCS 3 TeX-
HOJIOT1YHOTO ONopy OiryBaHH i CHJI iHEpLii IpY IepeMillleHHI KapeTKH
FZK = FZ6 + FiH’

2M

ne Fy, = 6F, +——", F,— TaHTeHIliaNbHa CUJIa MPH OiryBaHHI POIMKOM; 72 = 6 — PO3-
paxyHKOBa KiTbKI¢Th OIriB; M,  — MOMEHT TepTs, BUKIMKAHHH HOPMATBHOIO CHJIOIO
OiryBaHHs, 110 Al€ Ha pamiyc D /2.

p

DP
Mmp = F;I f : 2 >

ne f=0,1 — xoediuieHT TepTSL.

Cuna inepuii KapeTku F, B 1mepiofl po30iry Jo1aeThCs 10 TEXHOIOTIYHOIO Onopy i
csira€ MAaKCUMaJIbHOTO 3HAYCHHS IPH HAHO1IbIIOMY IPUCKOPEHHI:
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m,-S
T2
ne C — KOHCTaHTa MiKa IPUCKOPEHHS BUOPAHOTO 3aKOHy IEPIOAUYHOIO PyXy; m —

Maca KapeTKku; S — XiJ KapeTku; T — TpHUBaiIicTh poOOYOTO XOIY.

BucHoBku. Po3po0iieHo cxeMy ABOCEKLiITHOTO BepcTara [yist OiryBaHHS PO3TOPTOK
KapTOHHUX MaKOBaHb, 10 AACTh 3MOT'Y CHPOCTHTH OylOBY i 3MEHILHMTH rabapuTH HasiB-
HOro OiryBaibHOro ycrarkyBaHHs. KpiM IIbOro, CIIpOEKTOBAHO KIHEMAaTHUYHY CXEMY IpH-
BOZIa BEpCTara, sika 3ade3nedye JBa MPOTUIICKH] PyXH 3a OIMH 00epT roJIOBHOIO BaJla CEKIi
TMIONIEPEYHOTO OIryBaHHs, YAM 3a0€3Meuy€eThCs 301IbIICHHS IPOAYKTHBHOCTI POOOTH BepeTara.

F,.=C:

B
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Features of construction of two-section machines for running of cardboard material
are described. The relative position of the running sections may be perpendicular when
the next section is located at an angle of 90° to the previous one and linear when the
sections of longitudinal and transverse running are arranged in one row. It is shown that
in the first option, the cardboard blank after passing through the longitudinal running
section stops and then moves in the transverse direction, and in the second option, the
workpiece stops, rotates by 90°, and then continues its movement in the same direction.
In both cases, after passing the cardboard workpiece through the first section requires
stopping, basing and accelerating the workpiece to the speed of the machine. A new
design of a two-section running machine is suggested, which simplifies the structure and
reduces the dimensions of the equipment, as well as increases the productivity.

The schematic diagram of a two-section machine for running of cardboard material
is presented. The principle of operation of the main components of the device is shown.
1t is noted that a characteristic feature of the structure of this machine is that in one
revolution of the main shaft the carriage with running tools for cross-running performs
two opposite movements with two pauses between them, which increases the productivity.
The developed kinematic scheme of the drive of the two-section running machine is
described.

The method of calculation of the developed device for running of cardboard material
is presented. Analytical dependencies for determination of geometrical, kinematic and
force parameters are presented. The article presents a scheme for calculating the length
of the running line.

Keywords: running, cardboard, preparation, basing, section, carriage, drive, ma-
chine, running rollers.
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