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KOHCTPYKTUBHI OCOBJINBOCTI IHCTPYMEHTA
JJIsA HOMMEPEYHOI'O BII'YBAHHSA KAPTOHY

10. B. Barynsk, A. 1. lllyctukesuy, C. B. Tepuunskuit

Yxpaincoka akademis opyxapcmaa,
eyn. 11io Tonockom, 19, Jlveie, 79020, Ykpaina

Po3pobreno memoouxy pospaxynxy eeomempudHux napamempise 26UHMOBO20 iHCM-
PYMeHma O NOnepeyHoz2o pomayitnozo bOicyeanus. Ilodano aumanimuyni 3anedic-
HOCMI OISl BUSHAYEHHS O0BICUNHU NAOWUHU KOHMAKMY 26UHIMOB020 THCMPYMEHMA 3
apkyuiem xapmony. Hagedeno eniug koOHCmMpYKyitiHux ocoonusocmeil 0i2y8anbHo20
IHCTNPYMEHMA HA 008ICUHY NILOWUHU KOHMAKINY 3 KAPMOHOM. A makKoic HagedeHo cxe-
MU OIS BUSHAYECHHS KYIMA 6CMAHOGNEHHS YUNIHOPA 3 28UHMOBUM 0i2y8aNbHUM THCM-
DYMEHMOM [ 6USHAYEHHA MOpYe6ux Kymie t, i t,. Buseieno, ujo Ha 0062CURy NAOWUHU
KOHMAKMy THCIPYMEHmMA 3 KApMOHOM 6HAUGAIOMb MAKi napamempu, sk oiamemp
YUuninopa, Kpox 28uHmMoGoi ninii, moswuna xapmouy. Busnauena doeacuna niowunu
KOHMAKmy 0acmyv 3M02y OYIHUMU 8EIUYUHY 3YCUNLA Oicy8aAHHS KAPMOHY 26UHINOGUM
IHCMPYMEHMOM.

Knrwouogi cnosa: kapmon, 6izysanvuutl yuninop, 6icy8anvHull iHcmpymeHm, 26UHmMo-
64 NiHIA, KYM 6CMAHOGIEHHS, 00BIHCUHA NIOWUHU KOHINAKNY.

IMocTranoBka npo6Jaemu. biryBanHs — onepaiiist HaHeCEHHS NPSIMOJiHITHUX KaHa-
BOK Ha Hartip a0o KapTOH /A5l 3SMEHIIEHHS HOTO dKOPCTKOCTI, 1110 3HAYHO IOJIETLITYE YTBO-
peHHs 3ruHy. biryBanHs 3aapyKoBaHOTO MaTepially Aa€ 3MOTY YHUKHYTH PO3TPiCKyBaH-
Hs1 papOOBOro LIapy i MO3UTUBHO BIUIMBAE HA AKICTh TOTOBOI MPOLYKIIi.

bBiryBaHHs BUKOHYIOTH TUTEIIBHUM 1 poTauiiHuM criocobamu. Poramiiine 6iryBanHs
Ma€ HU3KY NepeBar MOpiBHSAHO 3 TUredbHUM. OCHOBHI NepeBaru — BiJTHOCHO HEBEJIMKE
TEXHOJIOT1YHE HaBAaHTAXEHHS 1 MPOAYKTUBHICTH mponecy OiryBanus. [ling yac poramiii-
HOro OiryBaHHS JUCKOBHMH IHCTPYMEHTaMH{ y JBOX B3a€MHO NEPIECHAMKYSPHUX Ha-
npsAMKax iCHy€e HeoOXiZHICTh 3MIHM HANPSIMKY PYXy apKylla, KOJIM HAHOCSTB JIiHii Oiry.
VYeknanHeHHs 3ac00iB TPaHCHIOPTYBAaHHS apKyIlliB HETaTHBHO BIUIMBAE HA MPOAYKTHB-
HICTb, €HEPrOCIIOKMBAHHS i YCKIIaJHIOE KOHCTPYKIito ycrarkyBanHs. 1100 yHUKHYTH
HeoOXiHOCTI nepeda3yBaHHs apKylliB y Ipoueci OiryBaHHS KapTOHY, 3alIpOIOHOBAHO
BUKOHYBAaTH MoIlepedHe OiryBaHHS LWJIIHAPOM, OCHALICHUM CIIeLiaJIbHUM TBUHTOBHM
0iryBajbHUM 1HCTPYMEHTOM.

AHaJi3 ocTaHHIX qocaikeHs Ta myOaikamiii. Y nyomnikamisx [1, 2, 3, 4] BuCBiT-
JIEHO 0COOJIMBOCTI TEXHOJOTTYHOIO MPOoIiecy PoTauiiHOro OiryBaHHS apKyIIiB KapTOHY,
PO3IISIHYTO KOHCTPYKTUBHI 0cOONMMBOCTI Oy10BH PUCTPOIB Ta iHCTpyMeHTiB. [IpoBene-
HUH aHaJi3 JiTepaTypHUX JXKepell CBIAUUTh, 10 iH(OopMaLii 00 TeOMETPUYHUX Tapa-
METPiB TBUHTOBOIO OiryBaJbHOTO IHCTPYMEHTA HEMAE.
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Merta craTTi — pO3pO0JICHHS METOAMKH PO3PaXyHKY F€OMETPUYHUX MapaMeTpiB
I'BUHTOBOTO OiryBaJIbHOTO IHCTPYMEHTA J1JIsl BU3HAYCHHS TOBXHHU JIiHIT KOHTaKTy HOXa
3 MarepiajiaoMm, sIKuil motTpiOHo OiryBarTH.

Buxian ocHoOBHOro marepiajny aociigxenHs. Ha puc. 1 HaBeneHo cxemy i
BU3HAYECHHS KyTa BCTAHOBJICHHS LIJIIHIpA 3 TBUHTOBUM OIryBaJbHUM 1HCTPYMEHTOM.
Posroprka reunTOBOrO iHCTpyMeHTa (JIiHiA AC Ha pHc. 1) B IPOEKLii HA IUIOIKHY ap-
Kyllla KapTOHY YTBOPIOE KYT ¢ 3 mpoekuieio oci BC nuninapa. Jlinii Oiry, HaHeceHi y
JpyTiil cekuii TBUHTOBUM iHCTPYMEHTOM [0 JiHiK Oiry, mO3HaYeHUX y MepuIiil cekuii
JUCKOBHMH 1HCTPYMEHTAaMH, MEPIEHANKYISAPHI, SIKIIO KyT MK BEKTOpPaMH IIBUIKOCTI
apKyIa KapToHy V1 HIBMAKOCTI NEPEMILIEHHS IUIOIMHM KOHTakKTy V. cTanoBuTh 90°.
I[IpsiMuii KyT MiK BEKTOPaMH IIBUIKOCTEH V1 V. nocsAraeThest pO3BOPOTOM OCi LMIIIHI-
pa Ha KyT .

/>

C

Puc. 1. Cxema BU3HaYeHHS KyTa BCTAaHOBJICHHS LIMJIIHIpa
3 TBUHTOBHM OiTr'yBaJIbHAM iHCTPYMEHTOM

Bimomo [5], mo xyT migiioMy HUITIHAPUYHOI TBUHTOBOI JIiHIT TOPiBHIOE:
h
/L BAC = arctg —. (1)
n-d
3 tpukytHuKa ABC KyT 0. TOPIBHIOE:
3 h
a=90"—arctg —, (2)
n-d
Jie i — KpOK TBUHTOBOI JiHII HOXa; d — AiaMeTp OiryBajIbHOTO HHJIIH/ApA.
3 METOI0 BU3HAYEHHS JOBXHUHH IUIONIMHA KOHTAKTY Kpailku OiryBaJIbHOTO iHCTpPY-

MEHTa 3 apKyllleM KapTOHY 00YMCIMMO HOTro TeOMETPUYHI TapaMeTpu.
3anumemMo nmapaMeTpUuiHi piBHAHHS IBUHTOBOI JiHii [5]:
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X =a-cost; 3)

y=a-sint 4)
_h-t

TS 9

Jie ¢ — TOPIEBUI KyT TBHHTOBOI JiHii (puc. 2); a — BiZICTaHb BiJ| IIEHTpa OiryBajIbHOTO
LUITiHAPa 10 Kpallku TBUHTOBOI OiryBabHOI TiHIHKH; /# — KPOK I'BHHTOBO] JIiHii HOXa.

\

Vv N

\l/ y Z, Z,

Puc. 2. Cxema nwtinzipa 3 TBUHTOBUM OiryBajbHUM iHCTPYMEHTOM

Topueswuii KyT ¢, Ho4arKy i ¢, KiHus (parMeHTa TBHHTOBOIO HOXa, 110 TIEpedyBac B
KOHTAKTI 3 apKyIleM KapTony (puc. 3):

t, = arcsin a-o)

! a /) (6)
t, = arcsin a-0 + arccos a0
2= p a ) ()

ne 0 — rubuHa O0iryBaHHs; @ — BifIcTaHb BiJ HEHTpa OIryBajIbHOTO HMITIHAPA O Kpai-
KW TBUHTOBOI OiryBajibHOI JiHIAKH.

X
t1 a
t, b
KapmoHr
. )
Z, | Y Z,

Puc. 3. Cxema a1 BU3HaYCHHS KYTiB ¢ 1 t,

Ha puc. 3 Binmpizok b — BifcTaHb Bij IleHTpa OiryBaabHOTO IMIIIHAPA IO TOBEPXHi
KapTOHY.
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ITincraBuBLIM 3HAYEHHS KyTIB £, 11,y Gopmyiy (5), OTPHMY€EMO KOOPIMHATH TOYOK
z,1z,. Toxi nOBXKMHA IIOMIMHA KOHTAKTY 10 OCi Z:

2
h-(arcsin[a_5j+arccos[a_5jj h-arcsin(a_gj
a a _ a (8)

L =
2 ) 2
IToBHa NOBXKMHA TUTONIMHN KOHTAKTY TBUHTOBOTO iIHCTPYMEHTA 3 apKyIlIeM KapTOHY:
0,5-L
L 5= . ( 9)
cosa

Bu3HaueHa noBXrHA MJIOMIMHN KOHTAKTY 1ACTh 3MOTY OLIHUTH BEJIMUHUHY 3yCHILISL
0iryBaHHs KapTOHY TBUHTOBUM 1HCTPYMEHTOM.

BucHoBku. Po3po0rneHo MeTonuKy po3paxyHKy F€OMETPUYHUX HapameTpiB I'BHH-
TOBOTO iHCTPYMEHTa JJIsl IOINEPEYHOro POTALiiHOTo OiryBaHHS apKyIIiB KapTOHY.
BusiBieHO, 1110 Ha JOBXHMHY L, IUIONMHKM KOHTAKTy 1HCTPYMEHTa 3 KAPTOHOM BILIH-
BaIOTh TaKi IMapamMeTpH, K JiaMeTp LMIiHApa d, KPOK TBUHTOBOI JiHii A, TOBIIMHA
KapTOHY O.
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The peculiarities of performing the operation of paper or cardboard bending have
been described, which greatly facilitates the formation of a bend, avoids cracking of the
ink layer and has a positive effect on the quality of the finished product. The methods
of bending used in printing industry have been considered. The advantages of rotary
bending compared to crucible method have been presented. It has been shown that
when rotating the disk instruments in two mutually perpendicular directions, there is
a need to change the direction of motion of the sheet when drawing the bending lines.
The complication of sheets transportation means negatively affects productivity, energy
consumption and complicates the design of the equipment. In order to eliminate the need
to reposition the sheets in the process of cardboard bending, it is suggested to cross
the cylinder equipped with a special screw bending tool. The analysis of the literature
showed that information on the geometrical parameters of the screw bending tool is
missing.

The article describes the method of calculating the geometric parameters of a screw
tool for cross rotational bending. Analytical dependencies for determining the length
of the contact plane of a screw tool with a cardboard sheet have been presented. The
influence of the structural features of the bending tool on the length of the contact plane
with the cardboard has been given. The schemes for determining the angle of installation
of a cylinder with a screw bending tool and determining the end angles t, and t, have
been presented in the article. It has been found that the length of the contact plane of the
tool with the cardboard is influenced by such parameters as the diameter of the cylinder,
the pitch of the screw line, the thickness of the cardboard. The predetermined length
of the contact plane will make it possible to estimate the magnitude of the cardboard
bending force with a screw tool.

Keywords: cardboard, bending cylinder, bending tool, screw line, installation angle,
contact plane length.
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