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Technological process for cardboard packaging envisages,
first, making package patterns, then punching of creases,
followed by folding and gluing (or, alternatively, by stapling
or thermal binding) into a three-dimensional shapes. The
folding and gluing procedures are implemented using folding
and gluing production lines.

However, due to their high price, high power
consumption and big size, these folding and gluing lines
are cost-ineffective in case of small-scale production.

To meet the demand of the packaging equipment
market for energy-saving machinery, a new method of
cardboard package folding is proposed and the flow-chart
of the device for its implementation is developed.

According to this method, cardboard patterns go onto
a faceplate and get immobilized. The folding operation is
performed by radial curvilinear guide members that rotate
around vertical axes, slide along the free, loose side
elements of the patterns, folding them. The advantage
offered by this method consists in the fact that translatory
motion of a cardboard pattern was replaced with rotary
motion of the curvilinear guide members, which allows
considerable reduction of the size of the device and
simplification of its design.

Based on the above-described method, a new energy-
saving small-size device for folding cardboard packages
was designed. The device is equipped with a faceplate
having vacuum suction cups, radial curvilinear guide
members, which with the help of rods are attached to the
vertical axes and rotate clockwise and anti-clockwise,
respectively.

To ensure smooth folding of the free elements of the
patterns, curvature of the guide members is designed for
the elements to be folded with the smoothly increasing
acceleration.
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Jlana poboma cmocyemuvca naKy8anbHo20 6upoOHUUMEa, a
came 3aKIIOYHUX ONepayili 6U20MOGIEHHA KAPMOKHOI mapu —
danvylosanna ma cknelosanHa po3zopmok. 3eaxcarouu Ha
meHOeHUil 00 3HUMICEHHA MUPAadX3cié NAKyeanbHOi npoOyKuil,
AKMyanbHO € 3a0a4a HACUYEHHA PUHKY NAKY6AIbHO2O0
001Q0HAHHA MA102A0aPUMHUMU, EKOHOMHUMU MA 0eUle6UMU
Mawunamu, OcKinvKu icHyloue anvyro6aibHO-CKIEI06aIbHE
npu3HayeHe 015 6eIUKOMUPAINCHO20 BUPOOHULMEA.

Memoro pobomu € cmeopenHa H08020 cnocody ¢hanvuyro-
6aHHA, AKUI AKHAUKpAuie NOGUHEH @i0nogioamu Cy4acHum
eumozam. Y 3anponoHoeanomy cnocodi KapmoHnHa po3zopmKa
HepPYyXoMo 3apikcosyemuvca Ha ONOPHIN naumi, Panbylo6aHHA
GUKOHYEMBCA 060MA PAdIATLHUMU KPUGONIHITIHUMU HANDAM-
HuMuU, AKi 00epmawmvca HAGKON0 eepmukanvrux oceii. Ha
OCHO6I Ub020 Cnocody po3podreHo cxemy HPUCHPOIO 043
danvylosanna KapMOHHUX PO320PMOK, A MAKONC GUIHAYEHO
OCHOGHI aHANIMUYHI 3a1e)cHOCmi ONA PO3PAXYHKY 2eomMem-
PUYHUX nApamempie UKOHAGUUX OP2AHIE RPUCIMPOIO.

KirouoBi cioBa — makoBaHHS, (haybIFOBaHHS, OiryBaHHS,
MIPUCTPil, pPO3PaxyHOK, KapTOHHA pO3TOPTKa, 3aKOH pyXY,
paniyc-BeKTop.

l. BcTtyn

BupoOHHITBO MakoBaHHS 3 KapTOHY Tependayae BUKO-
HaHHS HACTYITHUX TEXHOJOTIYHHX OIepalliii: BUTOTOBJICHHS
KapTOHHHMX PO3rOPTOK, IO BKJIIOYAE BUCIKAHHS EJIEMEHTIB,
siki (hopMyIOTBH KOH(ITypallito nakoBaHHs, OiryBanHs (riepdo-
pyBaHHs) JIiHI 3rMHY I CKIaJaHHA iX B 00 €MHY
KOHCTPYKIIiIO; Mi3HilIe — (asbIoBaHHs Ta CKICIOBaHHSI (200
3MIMBAHHS METAIECBUMHU ckoOamu). Omepartiito (GabIrOBaHHS
Ta CKJICIOBaHHS pO3rOPTOK BHKOHYIOTh Ha ITOTOKOBHX
(haJIbIIOBATIEHO—CKIICIOBAILHUX JIIHISIX KOHBEEPHOT'O TUITY.

[Iupokoro BHKOpUCTaHHS HaOynu (abllOBaIbHO—
CKJICIOBANIBHI JIiHIi CTaHOapTHOI KOHQirypamii, B SKUX
BUKOHYIOTHCSI YOTHPH OCHOBHI OIlepalii: MOIepeaHboro
(basbIFOBaHHS PO3TOPTOK, HAHECEHHs KJIEHOBOro Miapy
Ha 3’€IHYBAJIBHHMH KJalaH, OCHOBHOTO (hasbIfOBaHHS i
00THCKYBaHHS CKJIEEHUX PO3TOPTOK [1].

OpHak, TONpH TepeBaru, Taki JIiHII MaroTh psf
HenmounikiB. Ha maHuii yac y CBITI MaHyIOTh TEHACHIIT 0
3HW)KEHHS PeCypco3aTpaTHOCTI BUPOOHHUIITBA, a TAKOX JI0
3MEHILEHHSI THPaKiB BHTOTOBJIICHHS NPOMYKLIl, Y TOMY
yucni makyBanbHOi. Ha (oHi mmx TeHmeHuiit mopori, ra-
OapuTHI, EHepro3arparHi, KOHCTPYKTUBHO CKIAHI (ajbIo-
BaJIbHO-CKJICFOBAIIbHI MAIlIMHU BUSBIISIIOTHECST HEPEHTAOEIb-
HUMH [UIsI BUPOOHUIITB, SIKI BHUKOPHUCTOBYIOTH HEBEJHKI
BUPOOHMYI TIPUMILIEHHS 1 CITeliali3yIOThCsl Ha BUTOTOBJICH-
Hi TTAKOBaHHSI OOMEXEHHMH 00CSTaMU.

IlocTae mpobnemMa HacWYEHHS PHHKY IaKyBaJbHOTO
yCTaTKyBaHHs OOJIaZIHAHHSAM, NPU3HAYEHUM ISl BUKO-
pHUCTaHHS Ha MaJOTUPaXKHUX I ANPUEMCTBAX.
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[l. TexHivyHe BUpiLLEeHHS 3adadi

3 MEeTOI BHpIIIEHHsI JaHOI MPOOJIEeMU 3alpOIOHOBAHO
HOBHI1 cociO (hasIbIfOBaHHS PO3TOPTOK KApTOHHOTO MaKo-
BaHHA. Ha BEpKUKAJIBHUX OCSX 3 JIBOX OOKIB BiJl pO3TOPTKH
BCTaHOBJICHI KPUBOJIHIIHI HampsMHI, sIKi 00epTaroThCs 3a
TOJIMHHUKOBOIO 1 MPOTH TOIMHHUKOBOI CTPLIKH BiJIOBIIHO
Ta KOB3alOTh IO BUIBHUX OOKOBUX €JIEMEHTaxX KapTOHHOI
PO3TrOPTKY, 3aTMHAIOYHM iX Ha KyT 180°.

Jst peasizaiiii bOro croco0y 3amporoOHOBAaHO CXEMY
MIPUCTPOIO JUTsl (aIBIFOBAHHS KAPTOHHUX PO3TOPTOK.

KP

Kned

Puc. 1. Cxema npucmporo ons ghanvyioganus KapmoHHUX
poszeopmox

[pucrtpiii cknagaerbest 3 wmTh 1 (puc. 1) 3 npucMok-
TyBayaMu 2, sika BCTaHOBJIEHA HA CTaHWHI 3, JiBOI Ta
NpaBoi KPUBOINIHIHHMX HampsiMHUX 4 1 5, ski 3a jgorio-
MOT'OI0 CTEpIKHIB 6 1 7 KPIIUIATHCS 10 BEPTUKAIBHUX OCEH
8 19 BinnoBiaHo.

[puctpiii npairoe TakuM YUHOM. Y TOYATKOBIH MO3HU-
Uil JUISHKE HanpsMHHUX 3HAXOAWTHCS HIDKYE TUIOLIMHU
BCTaHOBJIEHHsI po3ropTku (Touku Al, b1 Ha puc. 1). JliBa
KPHBOJIiHIHA HaIpsMHA 4 PO3MOYMHAE OOEPTaHHS MPOTH
TOAMHHUKOBOI CTPLIKH, KOB3a€ IO He3a(iKCOBAHOMY
JIBOMY €JIEMEHTY PO3TOPTKU 1 3armHae Horo 3a rojuH-
HUKOBOIO CTpinkoro B3moBx Il miHii OiryBanus. I[IpaBa
HanpsiMHa 5 00€pTaeThCcs 3a TOAMHHUKOBOIO CTPIJIKOIO,
KOB3a€ Mo He3a(hiKCOBAaHOMY IIPaBOMY €JIEMEHTY pO3TopT-
KM 1 3arMHae HOro MPOTH TOJUHHUKOBOI CTPUIKK B3/IOBK
IV niwii 6iryBans. Y nporeci o0epTaHHst HANPSIMHUX 4 1 5
3THH JIIBOTO €JIEMEHTY BUIIEPEIDKYE (halIbIFOBaHHSI ITPaBO-
TO eJIeMEeHTY, OCKIJIbKH KICHOBHUI MIap po3TalioBaHHUM 3i
CTOPOHU KOHTaKTy JIIBOTO EJIEMEHTY 3 KPUBOJIiHIHHOIO
HanpsiMHOIO. OOTHCKaHHS 30HHM KJIEHOBOrO 3’€IHAHHS
3IIHCHIOETBCS KIHLIEBOIO IUISHKOIO TPaBOi HAINpPSIMHOI,
sIKa € TUIOCKOIO Y BEPTHKAJIBHIN TUIOIMKHI 1 MAaKCUMALHO
HaOIMKAETHCS 10 TUTUTH.

[1l. AHaniTUYHI gocnigXeHHsA

Bupimansaum (akTtopoM, SKUil BIUIMBAE Ha SIKICTh
(hopMyBaHHs 3TUHIB NpU (QaJbIfOBAHHI, € 3a0e3MEeYCHHS
TUIAaBHOCTI 3arMHAHHS BUIBHHUX €JIEMEHTIB po3ropTku. Ha

novatky (opmMyBaHHSI 3rHHY HE TOBHHHO OYTH YHapiB,
SKi O MOINIM TOMIKOJAWUTH PO3TOPTKY YH HETaTUBHO
BIUIMHYTH Ha SIKICTh 3THHY. 3 OIJISIAY Ha LI MipKyBaHHS
JIOLIJIBHO 3a0€3MeYnTH 00EpTaHHS eJIEMEHTY pO3TOPTKU
HaBKOJO JIiHIT OiryBaHHS 13 IUIABHUM 3pOCTaHHSIM
npuckopeHHs. s 1poro oOpaHo CHHYCOiIadbHUI 3aKOH
00epTaHHs BIJIbHUX €JIEMEHTIB PO3TOPTKH.

BiamoBiHO 70 IIbOT0 3aKOHY HEOOXITHO pO3paxyBaTH
KPUBH3HY HAINlpSIMHUX, SKi IiJ 9ac 0OepTaHHsS 3aruHaTH-
MYTh BUIBHI YaCTHHH po3ropTku. O0UYHCINMO MapaMeTpu
paniyc-BeKTopy, SKUM Oy[e ONHCYBAaTHCS TPA€EKTOpis
3MIHM KPHBHMHH HaNpsIMHUX JJIsI 3MiHCHEHHS 3arMHAaHHS
3a CHHYCOIJJaJIbHUM 3aKOHOM PYXY.

Puc. 2. Pospaxynukoea cxema 6usnaients paodiyc-6eKmopy

[3 NpsSIMOKYTHHX TPUKYTHHKIB BH3HA4a€MO HACTYITHI
TEOMETPUYHI MapaMeTpH:

Y = ay Aoy =8 X0,5Db, (1)

e a, — IHBapiaHT TEepPEeMIIlCHHS i1 CHHYCOINaIbHOTO
3aKOHY PYXY,

d :\/0,25b2 - 0,258, 2 %7 ; 2)

x=D- /0,257 - 0,258 %7 . 3)

BpaxoByroun oxepikaHi
pazaiyc-BeKTOop:

r :\/DZ- D>x/1- af +0,25b% , (4)

a TaKoX KyT Oro Haxuiy:

3aJ'Ie)KHOCTi, BU3Ha4Ya€EMO

0,5a *b

g=arctg———F ——
D- 0,5b\/1- a}

)

BucHoBOK

3anporoHOBaHO HOBHI CITOCIO (haybIFOBAaHHS PO3TOp-
TOK KApTOHHOTO MTAKOBaHHSI.

Bkazano nuisxu peanizanii crioco0y BIPOBaPKEHHSIM
HOBOTO MPHUCTPOIO s (alblFOBaHHS KapTOHHHX PO3-
TOPTOK.

OOrpyHTOBaHO OCHOBHI aHAJITHYHI 3aJIEKHOCTI TIPH PO3-
paxyHKy T€OMETPHYHHX MapaMeTpiB BUKOHABYMX OPTaHiB
TIPUCTPOIO.

NiTepatypa

[1] Ipenep B.JIL, IMununenko C.d. YnakoBka U3 Kap-
toHa. K. MAI] “Ynakoska”, 2004.
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