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AKTYAJIbHbIE TEXHOJIOTM B COBPEMEHHOW
NEYATU: CYBIMMALMOHHAA NEYATb

AkceHoBa A., MeTpyHuHa H.
MockoBCKuit n3paTenbCko-noanrpadpuuecKinin Konnegx
nmeHn MeaHa OepopoBsa

Abstract

Over the past few years, sublimation printing has become much easier and
more accessible to the masses. Thanks to readily-available graphics soft-
ware, easy-to-find, affordable hardware and a simplified, streamlined pro-
cess, almost anyone can create sublimation-ready art, as well as finished
market-ready products. Sublimation printing is a digital printing technol-
ogy using full color artwork that works with polyester and polymer-coat-
ed substrates. Also referred to as digital sublimation, the process is com-
monly used for decorating apparel, signs and banners, as well as novelty
items such as cell phone covers, plaques, coffee mugs, and other items
with sublimation-friendly surfaces. The process uses the science of subli-
mation, in which heat and pressure are applied to a solid, turning it into
a gas through an endothermic reaction without passing through the lig-
uid phase. Because the dyes flow into the substrate at the molecular level,
the prints become more resistant to the environment: they do not crack,
have good responsiveness to light and can withstand large temperature
changes. The end result of the sublimation process is a nearly permanent,
high resolution, full color print.

Key words: modern printing, digital, sublimation, heat and pressure

B coBpemenHoM mnosurpaduyeckoM MuUpe Ha CMEHY TPalulMOHHBIM
CHOCO68M neyaru nNpuxoadaT U CTPEMHUTCIILHO Pa3BUBAIOTCA HOBBIC MHHO-
BAI[MOHHBIC CIIOCOOBI TIepeavyn TEKCTa U U300pKEHHsI HA Pa3IMYHbBIX I10-
BepxHOCTAX. OHUM M3 HauboJIee MOMYJIIPHBIX CIIOCOOOB MEYaTH B OCIE/-
HEC BPEMs SABIACTCA Cy6J'II/lMaLII/lOHHaH eyarhb. OHa BBICTYITA€T OJAHUM U3
YHHUBEPCAIBHBIX CIIOCOOOB I€YaTH IMOJHOLBETHBIX M300pa)KEHUI HpaKTH-
4YeCcKM Ha JII000il MOBEPXHOCTH: METaJlJIe WINM TKaHU, CTEKJIe Wi Oymare,
lactMacce win aepese. CyOoiauMalnys IIMPOKO UCIIONB3YETCS B CyBEHUP-
HOM IPOM3BOJCTBE, KOTZa HYXHO MOJYYHUTh M300pa)keHHE YCTOHUMBOE K
BO3/JICHCTBUIO CBETA, BBICOKUX U HU3KUX TEMIIEPATyp, CTUPOK U T. 1. I[Tomu-
MO 3TOTO, OHA IPUMEHSIETCS IPU CO31aHNUH OPTATUBHBIX (DOTONPHHTEPOB.
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OCHOBHO#1 IPUHIUT CYOJIMMaIIMOHHOMN Ie4aTH 3aKIII0YaeTCs B IEpeHoce
U300pakeHHs Ha 3alleyaThlBAEMYyI0 MOBEPXHOCTh C MOMOIIbIO CHENUaNH-
SUPOBAHHBIX YCPHUII OO ﬂeﬁCTBMCM BBICOKOM TEMIICpAaTypbl U OaBJICHUA.
OTIHYATETHHON qepToﬁ TAaKUX YCPHUJ ABJIACTCA TO, YTO OHHU MCHSAIOT CBOC
COCTOSIHHE C TBEP/IOTO Ha ra3000pa3HoOe NpHU HarpeBe, He Mepexos B JKH/I-
KoCThb. TakuM 00pa3oM, NPOUCXOAUT NIyOOKOE NPOHUKHOBEHHE M1ApOB Kpa-
CKH B 3al1€4aTbIBACMYI0 MOBEPXHOCTH, B UTOTC IMOJIYUACTCA yCTOfI‘lHBLIfI u
KpPaCOYHbI PUCYHOK.

B Hacrosiiee BpeMsi CyOIMMAITMOHHBIA CIIOCO0 TeYaTH MPUMEHSCTCS B
IMpOn3BOJACTBC (bHaFOB, BBIMIICJIOB, IICYATH JIOTOTUIIOB HA CHHTCTUYCCKHUX TKa-
Hsx. Kpome Toro, orpoMHy0 HOMYJIIPHOCTE CYyOIMMAIIHOHHBIN CIIOCO0 MpH-
o0pesn B MPOM3BOJICTBE CYBEHHUPOB — KEPAMUYECKHX KPYXKEK M TapesokK, Me-
TaJUTMYSCKUX TUIACTUH C JIOTOTHIIAMHK WK (poTorpadusmu, 6eHcOOIOK U T.1.

B oTanume oT HEKOTOPBIX APYTHX CIIOCOOOB I€YaTH, 3TOT SIBISETCS He-
A0CTAaTOYHO YKPBIBUCTBIM, a IIOTOMY, Cy6JII/IMaLII/IOHHaﬂ rnevarb UCIOJIb3YyET-
Csl ICKITIOUMTENBHO Ha OeNbIX MOBEPXHOCTAX. OTHeYaTaHHOEe U300paKeHne
aOCOJIFOTHO HE BIIMSIET HA 3JIaCTUYHOCTH TOTOBOTO M3JIEJNS, IIOCKOJIBKY, SIB-
JIgeTcs, 110 CyTH CBOEH, HE allUIMKAlMeH, a «IIPOPUCOBAHHON» HA TKaHU
KapTUHKOMU.

Jnst cyOnmMManoHHOM MeyaTu MCHONB3YIOTCSl ClIelHaIbHbIE KpacuTe-
JIM, KOTOpBIE TOCJIEe OTBEp)KIEHUsI Ha Oymare (OTBEpKICHHE MPOUCXOIUT
HOCPEJCTBOM HCIApEHHs PACTBOPUTENS) MPEACTABISIOT cO00M CcyOnuMu-
pylolieecs: BEIIECTBO. DTUMH KPAacUTEIsIMU M300pa)KeHUE Nevaraercs Ha
IUIOTHOH Oymare 0e3 CreluaibHOro MOKPBITHS. J[jst ero mepeHoca HeoOXo-
AUMO, BO-TICPBBIX, CO31aTh MJIOTHBIM KOHTAKT MEKOY 6yMa)KH]>IMl/I JJUCTaMH
U IEKOpUPYEMOW MOBEPXHOCTHIO TIOCPEACTBOM AABJIEHHUS U, BO-BTOPBIX, 110
BCEH Turomany n300paKeHUsl co3larh TeMueparypy cyomumarnuu. Bpems
BBIChIXaHHUA OTIICYATAHHOI'O 1/1306pa>1<eH1/1;1 MHHHUMAJIBHO.

[euars BKiIIOUaET B ceOs /1Ba dTara:

1. ®opMupoBaHuE KPAaCOYHOIO M300paKeHMsI Ha MPOMEXKYTOUHOU OC-

HOBE;
2. IlepeHoc n300pakeHHsI C HMPOMEXKYTOYHOH ITOJIOKKH Ha ITOBEpPX-
HOCTb KaKoro-Jim0o roToBoro u3aesus wiu mnonygdadpukara.

CyO0nuManusi Ha TKAHU

IIpucyTcTBUE CUHTETUYECKUX HUTEW — OJHO U3 IVIaBHBIX YCJIOBUU Cy-
OMMMaNMU Ha TEKCTHJIC, YeM UX OOJIBIIE, TEM JIy4Yllle, OCKOJIbKY, YeM Ha-
TypaJibHEeH MaTepuai, TeM OneaHee u3o0OpaxkeHue. TkaHb JODKHA OBITh

Oeoit u comepkarb He MeHee 65% CHUHTEeTHYecKoro BojokHa. CaMbIM J1yy-
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UM MaTepUuajioB ABJIACTCA MMOJUDCTEP, MOJIUAMU], BOBMOKHO ITPUMEHECHUEC
aKpWJIOBBIX TKaHel. Kpacku, mpumeHsemble Ipy CyOIMMaoHHOM reyaru,
MOJTyYal0T, KaK MPABUITO, TyTeM J00aBIeHUs B 6a30BO€ CBA3YOIICe KOHIICH-
TPUPOBAHHBIX MUTMEHTHBIX NacT. ba3oBoe cBsi3yrolee MOKET ObITh HIIN Ha
OCHOBE PAaCTBOPUTEIICH UITH Ha OCHOBE BOJIBI, IPUYEM MOCIICHSS Onaroaaps
9KOJIOTUYECKOH YUCTOTE HAXOAUT Goiee IMPOKOE MPUMEHEHHE.

le/l MPUTOTOBJIICHUHN KPACKHU CJICAYCT IOMHUTD, UTO JI MTOJYYCHUS BbI-
COKOKAYe€CTBEHHOM ITeYaTH BEC MUTMEHTHOM MacThI JOJIDKECH 6bITI) B IIpcac-
nax ot 3 1o 25%,0t1 Beca 6a30BOI IMYIbCHH.

Hcnonp3yercss MaroBas Oymara 0e3 crenuanibHON 00pabOTKH Maccoit
130-150 r/m>. MeHee MIIOTHBIE OyMaru MpH MeYaTH KpackaMd Ha BOTHOM
OCHOBC MOT'YT MCHATH JIMHEUHbIC pasMEpbl, 4TO YXyAlIacT COBMCEIICHUEC
KPacok.

TepMOKJ’leeBble MOPOIIKHA

JlaBneHue 1 HarpeB CrioOCOOCTBYIOT IPOHMKHOBEHUIO KPacKH B TKaHb, U
KOT/Ia Kpacka OXJIaXJIaeTcs, TpaHc(ep npukienBaercs K Tkanu. s nepe-
HOCa M300pa)KeHUH CyOIMMaIlMOHHBIM METOJIOM ITOHA00UTCSI: KOMITBIOTED,
CTpYHHBII IPUHTED, CYOIMMAIMOHHBIE YepHIJIA ¥ CyOnnMannoHnHas Oymara
JUISL TEPMOIIEPEHOCA, TEPMOCKOTY, TEPMOIPECC U 3aTOTOBKH.

CyOnuManoHHasi e4ath IPOU3BOJHUTCS Ha CIIENMaIbHOM 000pynoBa-
HHUH — TepMoripecce. [ TeKCTHIBHBIX M3/IeHH CYIIECTBYET BEJTMKOE MHO-
JKECTBO IUIAHIIETHBIX (IJIOCKUX) TEPMOIIPECCOB, Ul nevard 1o OeicOon-
KaM — CIelMajJbHbIX OeiicOonouHbIX (¢ umTamu noja ¢popmy OeiicOonkn),
JUIS TIeYaT! JUIMHHOMEPHBIX PYJIOHOB UCIIONB3YIOTCS KalaHApPOBbIe TEPMO-
HPECCHI, T/Ie OKpalllnBaHue (M1 3aKpeIUIeHHEe) PUCYHKA IPOUCXOAUT MEKIY
JIBYX BpAIIAIOLIUXCS TOPSYUX BaJIOB (KaJaHIPOB).

Buapl cy0iuManuoOHHON nevyaTu:

1. Henpsimas (tepmotpancdep) — aByxdasHas nedars.

2. Iledarp M300pakeHUs! B 3epKAJIILHOM BHJIE HA CHIMKOHHU3WPOBAHOM

Oymare.

3. IlepeHoc Ha u3aenIMe ¢ HOMOLIBIO TepMonpecca. Mcnons3yior cyomnu-
MallMOHHBIE YepHWIIA JJIsl TepMoTpaHcdepa. [Ipumensiercs: B MeJKo-
cepuitHoM npousBojicTBe. Crioco0 nevyary n300paxkeHust: CTPYHHBII,
JIa3epHBIi, TpadapeTHbIil, 0PCETHBIH, alTUTHKAIHS.

4. TIpsimast eyarb MPOU3BOAUTCS HEMOCPEICTBEHHO Ha MOATOTOBIICH-
HYIO IOBEPXHOCTb.

5. MoKpblii cioco0 BBIMOIHSETCS CTPYHHBIM NPUHTEPOM Ha TKaHb C
MOCJIeYIOUIMM 3arekaHieM. [IoBepXHOCTh NeYaTH MpeaBapuTeIbHO

International Scientific-Practical Conference | 7



oOpabarbiBaeTcst MOIMAUPHON TPYHTOBKOM (npaiimepom). Hcnomnb-
3YIOTCS CyOIMMAIIMOHHbBIC YSPHMIIA IS IPSIMOU mevatu. [Ipumensi-
€TCs B KPYITHOCEPHIHOM M MacCOBOM ITPOM3BOJICTBE.

6. Cyxas ne4arsb Ja3epHbIM IpUHTEpOM Ha Oymary. [Ipumensiercs B ObI-
TOBBIX IIPUHTEPAX.

Iporecc cyOIMMAaIMOHHOTO MTEPEHOCA KPACUTEIIS C BPEMEHHOM OyMaK-
HOM MOJJIOKKHU Ha TEKCTWJIbHBIN MaTepuant:

Jrtan 1: nporcxoaut cyOIMManus W/WIM UCHIApEHNE KPACHUTeElNsl B BO3-
JYIIHBIN 3230p MEXY OBEPXHOCTHIO OyMark ¥ TEKCTUIBHBIM MaTepUaIOM.

Jrtan 2: auddy3us KpacuTens Yyepe3 BO3IYLIHbINA 3a30p K TEKCTHILHO-
My MaTepuaiy U B IPOMEXYTKH MEXKIy BOJOKHAMU MaTepHaa.

Irtan 3: ajcopOuus KpacuTels Ha MOBEPXHOCTH BOJOKOH U TUPPy3ust
BHYTPb BOJIOKOH.

drtan 4: Otansl 1-3 npoxomkawTes 10 TeX Mop, [T0Ka BOJIOKHA U BO3-
AYUIHBIC TPOMEIKYTKH B TEKCTUJIBHOM MaT€pHralic, a TAKXKE BO3AYIUIHOEC ITPO-
CTPAHCTBO MEKAY IMOBEPXHOCTHIO 6yMar1/1 U TKaHbIO HC 6y}1yT 3aIll0JTHCHBI
kpacuteneMm. ITocne atoro (3Tan 4) 4acTUIBl KpacUTENsS MOTYT BOCIPUHH-
MaThCsl TOJIBKO MOBEPXHOCTHIO Oymaru. Takum obpaszom, uz Oymaru Oymer
YAAJIEHO CTOJIBKO KPACHUTENIs, CKOJIIBKO €0 BOCIPUMYT U 3a(DMKCHPYIOT BO-
JIOKHA TEKCTHJIBHOTO MaTepuaa.

Kak u mo6oMy npou3BoACTBEHHOMY MPOLIECCy, CyOIMMalMOHHON TIeva-
TH C TMOMOUIBIO TEPMOIIEPEHOCA XapaKTePHbl CBOM HEAOCTAaTKH U MPEUMY-
LIeCTBA.

Henocrarku:

*  CJIOKHBIM IIPOLIECC NOJACPKUBAHUS HYKHBIX KIIMMAaTHYECKUX YCIIO-
BUI1 SKCIUTyaTalu 000pyI0BaHHs M TEXHOJIOTHYECKOTo Mpoliecca;

* KauecTBEHHOE M300paKeHHeE IOJy4aeTcsl TOJIbKO Ha CBETIIBIX Mare-
puanax;

* TKaHb JOJKHA COEPKaTh JOCTATOYHOE KOMMYECTBO CHHTETUYECKUX
BOJIOKOH, APYTHe MaTepHalbl, TAKHe KaK CTEKJIO, METaJll WIH Kepa-
MHKa, TPeOYIOT IPEIBAPUTEIHHOTO IOIUICTEPOBOTO TOKPBITHS;

* CcyOJMMAalMOHHBIC YEPHUIIA HE MOJBEP KEHbI OBICTPOMY OOeclBeYH-
BaHUIO (BBITOPAHUIO), OJHAKO HE CTOMT MX HCIIOJIB30BaTh I MPO-
W3BOJICTBA MPEIMETOB, KOTOPhIE OYyIyT MOABEPraThCs MOCTOSHHOMY
BO3JICICTBUIO COJIHEYHBIX JIy4eH JUIMTEIbHOE BPEMSL.

IIpenmymecrBa:
* HECJIO)KHasi TEXHOJIOTHS [1eYaTu, He TpeOyromas onepauny MpoMbIB-
KH;

* BBICOKOE Kaue€CTBO BOCIPOM3BOIUMOIO M300pakeHHsI Ha OOJIBLIMX
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(bopmarax U ero COOTBETCTBHE TPEOOBaHHUAM HAPYKHOTO MPHMEHE-
HUS;

* BO3MOXXHOCTH IE€YAaTH MHOTOIBETHBIX HM300paKEHUH JHOO0H CIIOXK-
HOCTH U KOHTYPHOCTH NpH OOJIBIION CKOPOCTH;

* SIPKHE HACBIIICHHBIC IIBETA W BBICOKOE KAUYECTBO M300PAKCHUSI MO-
Clle TepMOIMEpPeHOca B OTIMYHE OT MPAMOIl MedaTd ¢ KOHEYHBIM
3akpervieHreM napom unu MK-cymikoii;

*  JKOJIOTMYECKasl YHCTOTA U BHICOKOE KaueCTBO KPACOK Ha BOJHOM OC-
HOBE;

* HeOoJbIINe MePBOHAYATbHBIC KATTUTAIOBIOKEHHUS.

PazpaboTku B 00nactu cyOonuMManoHHOM TpaHc(epHOoi neyaT mpoao-
xaroTcs. He Tak JaBHO ObLIO OOBSBICHO O MOSIBICHHH B PO3HHYHOW MPO-
Jla)ke TPYHTOBOTO JIaKa, ¢ MOMOIIBI0 KOTOPOTO CTAJI0 BO3MOXKHO HAHECCHHUE
U300pakeHH CyOIMMalOHHBIMUA KpAaCKaMU Ha HEBITUTHIBAIOLIME MaTepu-
aIlbl, TAKKME KaK: aFOMHUHHHN, TUIACTHK, CTallb, IEPEBO, CTEKIIO, KEPAMUKY U
T.I. DTOT JIaK, MPEACTABISIIONINN COO0H JABYXKOMIIOHEHTHOE COCTHHEHUE,
OCHOBaHHOE Ha aKPIJIOMOINYPETAHOBOH KOMIIO3UIIUH, HAHOCUTCS Ha H3/Ie-
JIie, Kak ¢ MOMOIIBIO PAcIbUICHUs, TaK U TpadapeTHbIM CIOCOOOM. 3aTeM
uzzenue cymures npu temneparype 60—70°C B TedeHun nonydaca. 3areMm
HacTyHaeT o4epesb TepMOIepeHoca IpY IoKa3aTeNnsIx TeMieparypsl B 190—
210°C ¢ npomomKUTENbHOCThIO Tponeaypsl oT 40 cekyHA 10 5 MHUHYT B
3aBUCUMOCTH OT BHJA ITOJJIOXKKH.

B Poccuu cybnumannoHHasi me4yarh Hallla IIUPOKOE NPUMEHEHHE Ha
HOTpe6I/lTeJ'II)CKOM PBIHKE, MOTOMY 4YTO OHa ABJIACTCA AOCTATOYHO PCH-
tabenpHoW. Celyac cyOmuManusi 3aHMUMaeT JUAMPYIOIIME MO3UIUH B
MIPOU3BOJICTBE CYBEHUPHOU U PEKIIAMHON MPOAYKIIUU. ITa TEXHOJIOTHUS «HE
CTOUT HA MECTE» U MOCTOSHHO Pa3BUBAETCSL.
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AHAJIN3 PE3YJIbTATOB OLLEHKN TPAAULUAOHHbIM
METOZIOM YNPYTO3JIACTUYHbIX CBOACTB
OOCETHbIX PESUHOTKAHEBbIX MOJIOTEH

bangakos [. U.
MocKoBCKUI rocygapCcTBEHHbIN YHUBEPCUTET NeyaTu
nmeHn MieaHa QegopoBsa

Abstract

Determination of the initial thickness and residual strain offset rubber can-
vases while maintaining pressure on the canvas does not give an objective
assessment of their elastic properties. We need a method of determining
the initial thickness and the residual deformation of the web in the absence
of mechanical influences.

Key words: feeler gauge, permanent deformation, quality offset rubber blan-
ket

[ox TpagMIMOHHBIM METOIOM OLIEHKH YIPYTOJIaCTHYHBIX CBOHCTB O(h-
ceTHoro pesuHorkaneBoro noixotHa (OPTII) B craTtke moHMMaeTcs METOx,
IpU KOTOPOM OIpeesieHHe TOJIUHBI 00pa3lOB MPOU3BOASAT C ITOMOLIBIO
TOJIIIIUHOMEPOB ¢ HOPMUPOBAHHBIMU U3MEPUTEIIbHBIMU YCUIIUAMU.

O4eBUHO, YTO JIJISl TOCTOBEPHOM OLIEHKH YIPYTrodJIaCTUYHBIX CBOMCTB
OPTII HeoOXonuMO 3HaTh UCTUHHYIO TOJNLIMHY mosioTHAa. OJHAaKO, KaK IOo-
Ka3aHo B pabore [1], TONIMHOMEPHI C HOPMHUPOBAHHBIMU H3MEPUTEIBLHBIMU
YCUIIMAMU, TPUMCHACMBIC JI ONPCACIICHUA TOJIIWHBI MaTCpUajloB, HCU3-
0CKHO BHOCSAT B ONPEACTIICMYIO BEIIMYMHY OIIHOKY, KOTOpas TeM OoJbIile,
4yeM 00JIbllie HOPMUPOBAaHHOE U3MEPHUTEIBHOE yCUIIHE.

CornacHo MeronukaM, paspaboranneiM B BHUU mnomurpadum [2],
u3-mepenue TormuHsl OPTII mpousBoasT ¢ MOMOIIBIO TOJIIMHOMEpa C
HOP-MHPOBaHHBIM H3MEPHUTEIbHBIM ycunueM | krc/cm?. OmpeseneHue mo-
Ka3a-TeJed CXKaTusl MOJIOTEH IPOU3BOJAT HA ONTHYECKOM BEPTHUKAILHOM
mnHoMepe M3B-1. BHauase onpeaensoT BeinyuHy aedopMaiuu oopasia
0T JaBjeHuEM 8 Kre/cM2, 3areM OnpenesioT ae(hopMaIiio MOCIe CHUXKe-
HUS JaBieHus a0 1 krc/cm?, HasBaHHyio B pabore [3] ocrarounoit. OTme-
THM, YTO O] OCTATOYHOW OOIICTPUHSITO MOHUMATH Ae()OPMAITUIO TP TT0JI-
HOM COpOCE CKUMAIOIIETO JaBieHus [4].

IToce monmyyeHus SKCIEPUMEHTAIBHBIX JaHHBIX a0COIIOTHYIO nedop-
Manuio Ad OJNOTHA PAaCCUUTHIBAIOT N0 (hOpMYyJIe:
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A6 =8,-6, . (M

rie J,— HavajdbHas TONIKHA 00pa3la 10 BO3AEHCTBUS JaBIEHHUS;
5,, — ToJNIMHA 00pas3iia MNPy 3aJaHHOM JIaBJICHHU.
Jlyis pacyeTa OTHOCHUTEIBHOM JAeopMaIiu & MPUMEHSIOT HOPMYITy:

¢= fs—‘s-m%. @

0

JoI10 ¥ OTHOCHTENBHOM OCTaTOUHON Ne(opMalKu &, OT OTHOCHTEIb-
HOM MakCUMAaJIbHOM JeopManvi &  HAXOJST 1Mo GopmyJe:

maxc

= Zen .100% . 3)
£

MAKC

W3BecTHO, YTO A Ka4yeCTBEHHOTO MaTepHasla 3HaueHHe i He JOJDKHO
npesbimath 30 % [5].

Jig aHanu3a JOCTOBEPHOCTH PE3YyNbTaTOB OLEHKU YNPYrodIaCTHYHBIX
coiictB OPTII, mony4eHHBIX TPaAULHOHHBIM METOJ0OM, OIIpeIeIeHUe TOJI-
LIMHBI 00pa310B MOJIOTHA B pabOTe OCYIIECTBIEHO C MOMOIIBIO TOIIIMHO-
MepoB, n300pakeHHbIX Ha puc. 1 u HazBanHbIX TH-200 u TH-1000. Texuu-
YeCKHe XapaKTePUCTUKHU TPUOOPOB NPHUBEACHBI B Ta0. 1.

Puc. 1. Tomyunomepsi ¢ HOPMUPOBAHHBIM USMEPUNETLHBIM Y CUTUEM.:
TH-200 (1) u TH-1000 (2)

Prruaxkaoe ycrpoiictso Tonmuaomepa TH-1000 (puc. 1, mo3. 2) mo3Bo-
JISIeT CO3/IaBaTh Pa3IMUHYI0 HAarpy3Ky Ha oOpasell U Mojy4aTh Pa3linuHyIo
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ero aeopMarinio, MeHss IJIeY0o MPUIIOKEHHs rpy3a. Ha npubope Bo3MOx-
HbI U3MEPEHHUs ae(opMaIiy MOJOTHA B X0/ MPSIMOTO U OOPaTHOIO YIpy-
TOro NOCJIENEUCTBHUSA.

Tabnruya 1.
Texnuueckue XapakmepucmuKku MoIuUHOMepos

Tun
XapakTepuCTUKH
TH-200 | TH-1000
WsmepurenbHoe ycunue, Krc 0,2 1,0
JluameTp U3MEPUTEIBHBIX TIOBEPXHOCTEN MSATKU U L6 11
HAKOHEYHHKA TOJTIIMHOMEPOB, CM ’ ’
HHOLLla}:lb U3MEPUTECIIbHBIX HOBerHOCTeﬁ IIATKU U ) 0 1 0
HAKOHEYHUKA TOIIIUHOMEPOB, CM? ’ ’
JlaBieHue, OKa3bIBAEMOE U3MEPHUTEIbHBIME 0.1 L0
MOBEPXHOCTAMH Ha 00pasel MaTepuana, Kre/cm? ’ ’

VcnbITanusi NpOU3BOAMIIKCE B CIEIYIOLIEH TOCIIEA0BaTEIbHOCTH:

— momeraigu o0Opaser 1MoJi U3MEPUTENILHYIO TTOBEPXHOCTh TOJILIMHOME-
POB;

— C TIOMOILBI0 MHJIUKATOPa ONPENeJIsUIN TONIMHY 00pasiia Ipu Bo3xeki-
CTBMU HOPMHPOBaHHOTO N3MEPHUTEIBHOIO YCHIIUS TOJIIHOMEPOB;

— pa3mMemas rpy3 Ha pblUaXHOM ycTpoiicTBe TonmmHomepa TH-1000,
CO3/1aBajIv JIaBJIEHHE Ha 00pasell, paBHOE 8 KI'c/CM2, BBIIEPIKUBAIN [TOJIOTHO
IO/l ATUM JaBJICHHEM B T€Ue€HHE 15 MUH M 1O MHIMKATOPY MU3MEpPSUIN TOJ-
LIMHY 00pasna;

— CHMDKAITH JIaBlIeHHe Ha oOpaser 710 1 Kre/cM? ¥ OTpeiesisuTi €ro TOMIIH-
Hy 4epe3 15 MUH nose CHHKEHUS aBJICHHUSI.

JBa mocienHux JEHCTBUS COOTBETCTBOBAIM pexkoMeHjauusM BHIN
nojurpaduu 1o onpeesieHuo JedopMaMoHHbIX xapakrepuctuk OPTIT
npu cxaruu [2].

DKCcIepuMeHTaIbHbBIC TaHHbIC 00paboTanbl o Gpopmynaam (1-3).
Kak u ciienoBano oxujaarb, TOJIIMHOMEPH! C Pa3HBIMH HOPMHPOBaH-
HBIMH U3MEPHUTENILHBIMH YCHIIMSIMHU ITOKa3bIBAIOT Pa3HYIO TOJIIMHY ITOJIOTHA

(tabm. 2).
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Tabnuya 2.
Hauanvnas monwuna obpasyos OPTII, mm

Ne Crioco0 ompeneeHus

juiss OPTII TonmuHOMEPHI Pacuer o (4),
TH-200 TH-1000 «UCTUHHASY

1. | AIR Excel Atlas Web 2,06 1,97 2,070

2. | DotMaster Eco 2,07 1,93 2,086

3. | AIR Excel Jupiter UV 2,06 1,99 2,068

[onyyeHHBIC pe3yNbTaThl IO OMPEACICHUIO TOJIIIUHBI 00pa3IoB JBYX
OPTII npencraBieHsl HA pUC. 2 B BUJIE 3aBUCUMOCTH TOJIIIMHBI IOJIOTHA OT
BEJIMYMHBI HOPMUPOBAHHOTO U3MEPUTEIHLHOTO AABJICHUS TONIMHOMEPOB.

S,Mm
Atlas Web
2,0 \ I
DotMaster
1,5
1,0 ©
o 0,2 0,4 0,6 0,8 1,0 P, krc/cm’

Puc. 2. 3asucumocms monwunvr OPTII om nopmuposannozo
uzmepumenvHo2o oasienus morwurnomepos TH-200 u TH-1000

O4eBHIHO, YTO NMPOAODKEHHE MPSIMBIX O MEPEecedeHns ¢ OCbI0 OpIu-
HaT JacT 3HAaYeHUE UCTUHHOW TOJIIMHBI ITOJIOTHA 0€3 BO3JEHUCTBHS Ha HETO
JaBJICHUS.

Takum 00pa3oM, UCTHHHAS TOJILMHA [TOJOTHA MOXET OBITh paccunTaHa
10 IByM 3HAYEHUSAM TOJIINHBI, IOJIyY€HHBIM Ha JABYX TOIIIMHOMEPAX C U3-
BECTHBIM HOPMHMPOBAHHBIM U3MEPUTEIBHBIM JJaBICHUEM:

I y
d, =0, + b0, ~0)
P, F, P, , (4)
rae éF- — UCTHUHHAaA TOJIIHHA I10JIOTHA IMPU OTCYTCTBHUU HA HCTO JaB-
JICHUS, '

O P 0 . — TOJILMHA NOJIOTHA, ONPE/ENICHHAs C IIOMOLUBIO TOJIIMHOME-
POB, OKa3bIBAIOIIMX Ha 0Opasen nasnenue P, u P, . Ilpu atom P,> P, .
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Pesynbrarel pacuera no ¢opmyne (4) MCTUHHOH TOJIIMHBEI IMOJOTEH
OPTII npencrapnens! B Tad. 2.

Ha puc. 3 B kauecTBe mpuMepa MpeACTaBICHbI Je(hOpPMaIMOHHBIC KPH-
Bble cxarusi obpasua OPTII DotMaster Eco, ogHa U3 KOTOPBIX OTpakaeT
peanbHbI Tponiece (2), a apyras — Juisi Ha4yajdbHOW TOJIIUHBI MOJOTHA,
onpeseneHHon ¢ nomombto TonmuHoMepa TH-1000 u cooTBETCTBYIOIIEH
IIaBJICHUIO CcxKaTus 1 xre/cm?.

€% /’

10 Pl

-

neyartu

o
obnacTb onTMManbHOro AaBneHus

/ //1

=

0 2 4 6 8
Pc)K , Krc/lcm?

Puc. 3. 3asucumocms omnocumenvroii depopmayuu obpasya
OPTII DotMaster Eco om 0agnenus cocamus, paccyumannas Ha e2o
nepeonayanvuyio monyuny (1), onpedenennyto no monwunomepy
TH-1000, u paccuumannas na e2o0 nepeoOHAYANbHYIO KUCHIUHHYIOY) MOTUWUHY
(2),natioennyio no gpopmyne (4)

B Tabin. 3 mpencrasieHsl pe3yabTaThl ONpelesieHus MoKa3aTenei cxa-
TS TIOJIOTEH, MPOU3BEIEHHOIO COIIACHO METO/MKaM, pa3paboTaHHBIM B
BHUU nonurpaduu [2], ¢ npuMeHEHHEM TOJIIIMHOMEPa C HOPMHUPOBaH-
HBIM M3MEpHUTENbHBIM yemnneM 1 krc/cm? u uameperunem Tomuuasl OPTII
Yyepe3 PeKOMEHI0BaHHBIE TIPOMEXYTKH BPEMEHHU. 3/1eCh XKe MPeICTaBICHBI
pe3yabpTaThl pacueTa nokasarejied CKaTus JUisl ICTUHHON NepBOHAYaJIbHOU
TOJILIMHEI To1I0TeH. Ha 0CHOBE 3THX JaHHBIX OI[EHEHO KaueCTBO MOJIOTEH MO
MOKA3aTeIio i , pACCYUTAaHHOMY 110 (hopmyiie (3) u MpUBeIeHHOMY B Ta0II. 4.
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Tabauya 3.

Omuocumenvivie degpopmayuu 0opasyos OPTII, onpedenennvie 05 HAUAILHBIX
MOAWUH NOTOMEH, UBMEPEHHBIX ¢ nomoubio moawurnomepa TH-1000
u paccuumanHuix no gopmyne (4)

XapakTepucTUKH

AIR Excel Atlas
Web

DotMaster Eco

AIR Excel
Jupiter UV

TH-1000

Pacuer

TH-1000

Pacuer

TH-1000

Pacuer

HauvanbHas TosmmHa
o0Opasna, MM

1,97

2,070

1,93

2,086

1,99

2,068

Tommuna gepes 15 MuH
BO3ICHCTBUS JaBICHHS
8 krc/cM?, MM

1,84

1,84

1,88

Tommuna yepes3 15 mun
nocse copoca JaBIeHUs
10 1 kre/em?, MM

1,95

1,92

1,97

OtHOcCUTEIbHAS
nedopMaruys cxKaTus

yepe3 15 MuH Bo3neicTBUs
nasienust 8 kre/cm? g %

'makc.

6,6

4,7

11,8

5,5

9,1

OTHOCHUTeNBHAS
nedopManys CKaTus
yepe3 15 MuH nocne
cOpoca maBieHus 1o 1
Kre/cm? («ocTarouHas
nedopmarysy) €, %

oct 2

1,0

5,8

0,5

8,0

1,0

4,7

Tabnuya 4.
Jlonst omHocumenvHol ocmamoyHou degopmayuu y nOA0MeH

OM MAKCUMATIbHOU OMHOCUMENbHOU OedhopMayuu CHcamus
noo oaenenuem 8 kec/cm’, %

OPTII
Ycnosus pacdera akropa AIR Excel DotMaster | AIR Excel
Atlas Web Eco Jupiter UV

Pacuer ans HayanbHON TONIIMHBI
oOpasua, onpeneneHHO’ 15,2 10,6 18,2
o TommuHoMepy TH-1000
Pacuer ):lJ'ljl HCTHHHOM 523 67.8 516
HAYaJIbHOM TONIIMHBI 00pa3ia
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PacueTs! 1151 HauaNBbHOW TONIIMHBI 00pa3ua, ONpPEAeICHHON MO TONIIH-
Homepy TH-1000, moka3eiBatoT, 4T0 BCe MoyioTHa KauectBeHHble, OPTII
DotMaster Eco myuinee u3 Hux.

OnHako pacyer JJIsl MCTUHHOW HavaJbHOM TONIIMHBI 00pasla IoKa3bl-
BaeT, 4To B 3ToM ciayuae Bce OPTII oka3piBatoTCsl HEKaueCTBEHHBIMU, a TI0-
notHo DotMaster Eco Oynetr Hauxyammum.

Takum oOpazom, omnpeneneHue aeOPMAMOHHBIX XapaKTEPHCTHK
OPTII ¢ ucnonbp30BaHUEM TOJIIIIMHOMEPOB ¢ HOPMHUPOBAHHBIM H3MEPUTEIb-
HBIM YCHJIMIEM W HaXOX/IEHHE OCTATOYHBIX JeGopManuii Ipu COXpaHEHUU
JlaBlieHHs1 Ha oOpasell He JaeT OObEKTHMBHOH OLIEHKH YNPYTro3JacTHYHBIX
cBoiicTB u kauectBa OPTII.

AKTyanpHOU SIBJISETCSA pa3paboTKa METOAA OINPEICICHUS HCTUHHBIX
NepBOHAYAIILHBIX Pa3MEPHBIX XapaKTEPUCTHK M OCTAaTOYHBIX Aedopmannit
MOJIOTHA MPH OTCYTCTBHM Ha HEro0 MeXaHW4ecKoro BosaeictBusa. OnuH u3
BO3MOXKHBIX BAPUAHTOB PEIICHISI 3TOU 3a7a4u MPEIOKEH B padboTe [6].
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ANTOPUTM OLLEHKU CTABUJIbHOCTU
3MYJIbI'MPYIOLEN CNOCOBHOCTU
OOCETHbIX KPACOK

BpaxHukos A.10.", HaropHoBa W.B.2, Tpane3sHukoBa O.B.3, Bapeno J1.I. 3
000 «OMcKbnaHKmn3aaT»
2MOCKOBCKMI FOCYyQapCTBEHHBIN YHMBepcuTeT nevatu um. N.Qegoposa
30MCKNIA roCy[apCTBEHHbIV TEXHUYECKUA YHUBEPCUTET

Abstract

The algorithm of stability evaluation of offset inks emulsifying ability is pre-
sented. The two-parted algorithm makes it possible to choose an offset ink
taking into account a temperature mode and wetting solution parameters.
Key words: offset printing, wetting solution, emulsifying ability

BBenenue. OMynbrupytomas criocoOHOCTh KPacku M XapakTep ee BIIHu-
SIHUSI HA Ka4eCTBO II€YaTH SIBJISIOTCS KIIOYEBBIMH (haKTOpaMH OLEHKH MpPU
BbIOOpE Kpacku. be3 3HaHMi XapaKkTepa B3auMOJICHCTBHS TECTUPYEMO Kpa-
CKU C YBJIQXHSIOUIUM PAacCTBOPOM OIPENIENEHHOr0 COCTaBa U MapaMeTpoB,
HEe UMEEeT CMBICJIa OLICHUBATh PyrHe Ne4aTHO-TEeXHUUECKUe CBOWCTBA O-
CeTHBIX Kpacok[1-5].

[ox TepMUHOM — cTabuIbHOCTIL IMYAbIUPYIOWEl CROCODHOCMU neYam-
HOU Kpacku, TIOApa3yMeBaeTcsa CBOICTBO MEUaTHON Kpacku B TEUCHUH JITH-
TEJILHOTO (WJIM HEOOXOIMMOI0) BPEMEHHM COXPAaHATh CTEHEHb AMYJIBIHPO-
BaHUS B JIOMYCTHUMBIX 3HAUEHUIX(B IUAMa30He) MO BO3AECHCTBUEM OJHOTO
(nm OoJtee) MEHSIOIIETOCs apaMeTpa B MPOIECCe MeYaTH.

Ha npouecc sMynbrupoBaHus ne4aTHONH KPACKM C YBIAXHSIOIIHUM pac-
TBOPOM OKa3bIBaeT CYIIECTBEHHOE BIIMSHHE CIEAYIOIne (akTopbl: BpeMs
B3aUMOJICHCTBUS; TEMIIEPATYPHbIH PEXHUM, IIPH KOTOpOoM oOpasyercs Iie-
YaTHas SMYNbCUS; KOHIIEHTPAIHs CIUPTA B YBIAXKHSIIOIEM pacTBOpE; apa-
METPBI U COCTaB YBIAXKHSIOIIETO PaCTBOPA; PEXKHUM MOJAUN yBIAKHEHUA[S,
6-9]. [TosTOMY, IPU OLIEHKE AMYJIBTUPYIOIIEH CIIOCOOHOCTH KPacKu HE00-
XOJMMO YYHTBIBATh JMala30H M3MEHUYNBOCTH BO3JIEHCTBYIOMINX (aKTOpPOB,
KOTOpBI€ OKa3bIBAIOT BIUSHHS Ha JAaHHBIA MpoOIlecC B MEYaTHOI MaliuHEe B
peanbHbIX YCIOBHAX.

Hapsiny c BblleyKa3aHHBIMH J1eCTaOWIN3UPYIOIMMU (DakTOpaMu He-
00XOIMMO BBIJICNIUTH €Ie OAWH, KOTOPBIU SBJISIETCS €CTECTBEHHBIM ClIe]-
CTBHEM IPUHLUIA OPCETHON neyaTH. ITo (HaKTOp MOKHO 0003HAYHTH, KaK

18 | International Scientific-Practical Conference



pa3HuULly IPONOPLUUM NPHU B3aUMOJAEHCTBUU KPAacCOYHON MaccChl C yBJIaKHS-
IOLLIUM PaCTBOPOM.

[Tpr4ynHBl BO3HMKHOBEHUS IaHHOTO (DaKTOpa 3aKJIOYaIOTCs B CIIENYIO-
ieMm:

B npouecce kax10ro UK BpameHus pOPMHOTO LMIIMHIPA, KPACOYHBIN
HaKaTHOM BaJIMK KOHTAKTUPYET C IIEYaTHBIMU H IPOOEIbHBIMU 3JIEMEHTaMHU
(opmHoOI tacTrHbI. [leuaTHbIe 3J1eMEHTbI, KOHTAKTUPYIOT C YBIXKHSIOIIAM
HaKaTHBIM BaJINKOM U Ha CBOEIl IOBEPXHOCTH HECYT BOJHYIO IPOCIONKY, KO-
TOpasi MUTPUPYET B KpacOuHbIX anmnapaT. HakaTHON Kpaco4HbI BaJIUK, KOH-
TAKTHPYS C YBIXXHEHHBIMH POOETbHBIMH 00J1acTIMH (DOPMHOM TIIACTHHBI
NIEPEHOCUT YBIAXKHIIOUIMI PACTBOP B KPACOUHBIH almapar. YBIAKHAIOIUAN
pacTBop MOKpHIBaeT (JOpMy M KPacouyHbIil CJIOH paBHOMEPHBIM cioeM. To-
IIMHA KPACOYHOTO CII0A BapbUPYETCsI IO KPACOYHBIM 30HaM, B 3aBUCHMOCTHU
OT CyMMAapHOM IIJIOLAH [1€YaTHBIX JIEMEHTOB B 3TOM KpacouHoH 30He. 11o-
3TOMY KpPAaCOYHBIH CIIOM pa3HO#l TONIIHMHBI KOHTAKTUPYET C OJHUM KOJIMYe-
CTBOM BOJbl BO BCEX 30HaX. B 30Hax ¢ OONBLIMM KOJIMYECTBOM IE€YaTHBIX
3JIEMEHTOB, TOJNIIKMHA KPACOYHOI'O CJI0Sl U KPACKOCHEM BBIILIE, YEM B 30HAX
e npeodagaoT NpoOeIbHbBIC AIEMEHTHI. B TakuX 30HaX, C y4eTOM BBICO-
KHX CKOPOCTEH Ha KOTOPBIX paboTaloT COBPEMEHHBIE MALIMHBI, SMYJIBI'HPO-
BaHHE Kpacku OyIeT MUHHUMAJIbHBIM U3-3a HEMPOJOKUTEIEHOTO KOHTAKTA.
B xpacouHBIX 30HaX, IS KOTOPBIX XapaKTepHAaHAUMEHbIIasi TOJIIIHHA CI0s
U BEJIMYMHA, KPAaCOYHBIH CJIOW B OoJblIei Mepe OyleT MOIBEpEH IOBBI-
HIEHHOMY 3MYJIbIUPOBaHUIO. I10BBIIEHHOE 3MYIBTUPOBAHUE B 3TUX 30HAX
OyzeT crioco0CTBOBATH, KOJIEOaHMSIM 3HaYE€HHI onTH4Yeckor mioTHocTH[ 10].

lenp Hacrosimiedi paboThI sABIsICTCS pa3pabOTKa aJIropuTMa OICHKH
CTaOMIIBHOCTH 3MYJIBIHPYIOIIEH CIIOCOOHOCTH KPacoK, KOTOpasi MO3BOJIUT
OCYILECTBIATH MOA00OpP KPackd C Y4EeTOM peajlbHBIX YCIOBHH B Ipolecce
HeYaTH.

AJTOpUTM OLEHKHU IMYJIBIHpPYIOLIeil coco0HOCTH 0(pCEeTHBIX KPACOK

B mnmpouecce neyaTt HET BO3MOKHOCTHU KOHTPOJIUPOBATHL U BJIUATH Ha BCE
BO3JICHCTBUS, OKa3bIBAIOIINE JeCTa0MIN3NpYIOlliee IeiiCTBUE Ha CBOICTBA
neyaTHo# kpacku. [1o3ToMy B OCHOBE aHAJIN3a JISKUT CPaBHEHUE 3HAYSHU
BEJIMYUH UCCIETYyEMON XapaKTePUCTHUKU KPACKH B 3aBUCUMOCTH OT CIIOKHO
KOHTPOJIMPYEMOTO IapaMeTpa, C LeIbl0 OLICHKU CTaOMIBHOCTU KPACKH I10
OTHOIICHHIO K MEHSIOIEMYCS IapaMeTpy B paboueM uanazoHe. 3Ha4eHus
BEJIMYMH HCCIIEAYEMOM XapaKTepUCTHKH Kpacku BHE padouero quana3oHa
HE MMEIOT MPAaKTUYEeCKO 3HAYMMOCTH, T.K. OHU HE JOCTUTAIOTCS B pealib-
HBIX IEXOBLIX YyCJIOBUAX.
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Ha npakTrke kpaiiHe Ba)XHO OLIEHMBAaTh JWala30H BO3MOXHBIX Koieba-
HUI CTENeHU AMYJIbIMPOBAHUS MEUAaTHON KPAackKH B YCIOBMSAX IEYaTH IOJ
BO3JICHICTBUEM TEMIIEPATYPHBIX KOJICOAHHH M MPOLIEHTa COJAESpKaHUS H30-
nponmiosoro cnupta(MIIC) B yBnaxkHstomeM pactsope. st atoro npen-
JlaraeTcsi UCIoJIb30BaTh pa3pabOTaHHbIH arOPUTM OLIEHKH BO3MOXHBIX KO-
ne0aHui CTENEHH SMYJIBIMPOBAHUS C YYETOM TEMIIEPaTypHOIrO peXxuma H
HernocTosHcTBa koHIeHTpauuu UIIC B yBlIakHSAIOIIEM pacTBOpE, KOTOPHIH
MIO3BOJISIET C/IENATh BBIBOJ O CTAOMILHOCTH NEYaTHON KPACKH.

AJITOPUTM OLIEHKH SMYJIbTUPYIOLIeH CIIOCOOHOCTH BKIIIOYAET B ce0st 1Ba
JTarmna.

IlepBb1ii 3Tan. IlocTpoeHue 3aBUCUMOCTEN CTEIIEHU 3MYJIBIUPOBAHUS
OT HCCIIEyeMOro NnapaMeTpa yBIaXHSIIOIIEro pacTBOpa B BUJE KMHETHYE-
CKOM KPHBOH OCYIIECTBISETCS 3KCIEPUMEHTAIbHBIM METOJOM CXOKHM C
[11-12]. Otnu4uTensHOW OCOOEHHOCTBIO SIBJISIETCS TO, YTO Kpacka B CTa-
KaHe MepeMelINBaeTcs MPU MOMOIIM YCTPOMCTBA MPH CKOPOCTH BpAIEHUS
400 00\muH. CMeIIMBaHUE MPOU3BOIUTCS B TPH dTarna: 1-blif 3Tam: 24 nukia
no 5 cexkyHn; 2-oit stam: 3 nukia no 60 cexynn; 3-uif sTam: 2 1ukia mno
120 cexyna. Ha mepBoM u Ha BTOpOM JTane B KaXJOM IIMKJIE B CTaKaH C
Kpackoil 106aBisnock o 30 MII. YBIaXKHSIOIIETO PacTBOPa U CMELIMBAaHUE
MIPOU3BOMIIOCH MTPH TeMIiepaType kpacku u YP — 25 rpagycos. Ha tpetbem
JTarne CMeNIMBaHus MPOU3BOAUTCSA ¢ 30 MJI. YBI@XKHSIONIETO PacTBOpa MpH
teMriieparype kpacku 1 YP — 30 rpamgycos.

[Tocie kaxxJ0r0 LMKIIA U3 CTaKaHa BHUIMBAJIACH BCSI CBOOOIHAS )KU/IKOCTD,
a CTaKaH ¢ KPacKoM M 3aXBau€HHBIM YBIAXXHSIOLIUM PacTBOPOM B3BEIIHBA-
cs. B Tabnuily 3aHOCHIINCH 3HAUYEHHUS TIOJTyYESHHBIE ITyTeM BBIYMTAHUS U3Me-
PEHHOTO 3Ha4YeHUs MOCIIe CMEIINBAHUS Beca KPACKH € TONIOMEHHBIM YBIaX-
HSIOIIUM PacTBOPOM M Ha4aJIbHOM Macchl CTakaHa ¢ KPAaCKOH M BEHUHMKOM.

BTopoii 3Tan. AHanu3 nosyuyeHHbIX Pe3ynbTaToB.

* Ha ocHoBe nomyueHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX CTPOSTCS KH-
HETHYECKHE KPUBBIE SMYNbIUPOBAHMS BCEX HCIBITYEMBIX KPACOK C
yKa3aHHEM TeMIepaTypHBIX YCIOBUI U MapaMeTPOB YBIaKHAIOLIETO
pacTBopa.

» Ilpouecc smynabrupoBanus 1mo (popMe KpUBOW JENUTCS Ha YEThIpe
craauu: | — cragus HadadbHAast, 2 — CTaaus aKTUBHOTO BOAOIOIJIO-
mieHus; 3 — craaus 3ameasienus; 4 — ctaaus HackimeHus (puc. 1).

AJTOpUTM JeNeHNs MOTyYeHHOH KHHEeTHYECKOW KPUBOM 3MYJIbIHpOBa-
HUS Ha CTaJuU CIEAYIOIININ:

1. A - HavanpHas Touka nepeceueHus kpusoii ¢ oceto OX. E — nocnen-
HAA TOYKA Ha KPUBOM, paBHAas HTOTOBOMY 3HAUEHHIO CTENIEHH SMYJIbIHPOBa-
Hus Ha 300-oii cexynpe (puc.l).
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2. IIpoBoasarcs ABe KacaTelbHbIE K JBYM HauOoJjee BHIPRKEHHBIM IPsi-
MOJIMHEMHBIM Yy4acTKaM Ha KpUBOW. B pesynbrare nepecedyeHus Kacareib-
HBIX C KWHETHYECKOM KpuBOH noiydaeMm otpe3ku BC — craaust akTHBHOTO
nomouieHuss u DE — cranus HacbleHus.

3. Otpe3ox AB xapaktepusyeM Kak HadalbHYIO CTaJHI0 SMYJbIH-
posanus, CD — kak cTaauio 3aMeJIeHus.

4. t,,t,, t;,t, — IPOJOIKUTENIBHOCTD CTaJuil B CEKyHIaX.

* AHaIM3UPYIOTCS KaXJas CTaAus 3MYJIbTHPOBAHUS IO CIEAYIOIINM

napaMeTpam:

1. Kaxpas cragus xapakTepusyeTcs M0 BeJIMYMHE yIla HAKJIOHA KpH-
BOIi: 00 — Ha4aJIbHAs CTaAMs, B — CTa¥sl aKTHBHOTO HACBILIEHHUS, O — CTAAUS
3aMeIeHus], Y — cTaaus HackimeHus (puc.l);

2. TPOJOKUTENBHOCTH CTAIUH B CEKyH/IaX;

3. CKOpPOCTh dMYJIBrupoBaHus V3, TpaMM/CeK.;

4. creneHs sMynbsrupoBanus C3, %;

* HpOI/I3BO[[I/ITCSI CpaBHCHHUE IOJYUYCHHBIX JAaHHBIX UCTIBITYEMBIX Kpa-

cok. Pa3nenenue kuHeTH4YecKkoi KprBOi Ha 4 cTanuu, KOTopas ObuIa
NMOCTPOCHA HA OCHOBEC SKCIICPUMCHTAJIbHBIX JaHHBIX MMOJTYYCHHBIX, B

%

—
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pe3yabrate ¢pukcupoBanus CO ¢ 5-TH CEKyHIHBIM UHTEPBAJIOM, IO-
3BOJISICT OOJiee TINATEIBHO M3YYHTh XapaKTep 3MYJIbTHPOBAHUS Kpa-
CKH C MEPBBIX CEKYH]] B3aUMOJICHCTBUSI.

IlepBasi cTaausi — HaYaIbHAs, TTOKA3bIBAET KaK KPAacKa B MEPBbIC CEKYH-
JIbl B3aMMOJICHCTBYET C YBJIAXKHAIOIIUM pacTBOpoM. UeM MeHblile yroi o u
OoutbIie BpeMms t1, TeM BbIIE CTOMKOCTh KPACKH K IIEPBOHAYAIEHOMY SMYIIb-
THPOBAHMIO, TAKOE CBOMCTBO KPACKH €Ile HAa3bIBAIOT — EMKOCTHIO 3MYJIbIH-
poBanus. Eciu yroi o 6;1130K 110 3HaUSHHIO K YIITY 3, TO 3TO XapaKTepU3yeT
KpacKy KakK aKTHBHO MOIVIOMIAIOIIYI0 C MEPBBIX CEKYH/ B3aHMMOACHCTBHS
C YBJI@XKHSIOUMM pacTBOpoM. B 3ToM ciydae mepByl0 M BTOPYIO CTaJHIO
MOXXHO 00benuHUTh. CO1 MOKa3hIBACT CKOJBKO YBIAXKHSIIOIIETO PacTBOpa
3axBaTuja Kpacka Ha HauaJIbHOW CTaauu.
Bropast craausi — akKTHBHOTO MOTJIOIICHHUS, TOKA3bIBAET KaK Kpacka Io-
CJIC IPOXOXKIACHUA nepBoﬁ CTaguu NepexXoauT B CTAAUI0 aKTUBHOTI'O IOIJIO-
LIEHUS BOJBI, ¥ YTOJ HAKJIIOHA KpHBO#i B yBennuuBaercs. Yem Ooubliie yroiu
B 1 MeHbIe Bpemsi t2 TeM OBICTpee Kpacka 3aXBaThIBACT BOY.
TpeTbsl cTaNs — 3aMe/UICHNS, TIOKAa3bIBACT XapaKTep CHIKEHHS CKOPO-
CTHU IIOTJIOLICHUA Kpacxoi& BOJbI.
YerBepTas cTaaus — HACHIIICHNUS, XapaKTEPU3YET HACHIIICHHE KPACKH.
Cunraercs, 4TO Kpacka JOCTUINIA MAKCUMaJIbHOTO HACHIILEHHS €CIIN YOl Y
OJIM30K K HYIIIO.
YeM MeHbllIE YIIIbI HAKJIOHA — O, B, 6, Y KHHETHYECKOW KPUBOM Ha YEThI-
pex craausx, ¥ 4eM IPOAOJDKHUTENIbHEE CaMU CTaJIiH, TeM Oosiee cTabuiIbHa
Kpacka B OIPE/IEICHHbIN OTPE30K BPEMEHH.
3aximouenue. J{ist nocTrkeHus TpeOOBaHMi CTaHIAPTOB KauecTBa Jei-
CTBYIOLIMX B mosurpaduyeckoil orpaci, oceTHas Kpacka JOJDKHA He
TOJIKO COOTBETCTBOBATH IO KOJIOPHUMETPHUISCKUM XapaKTEPUCTUKAM, HO H
O6eCHe'-II/IBaTI) MHWHHUMAJIbHYIO Bapualuio ONTHYECKOMN IJNIOTHOCTH, 3a CUCT
CBOICTBA CTAOMIIBHOCTH AMYJIBrUpyIoIIel criocoonocTH. [IpeacTaBieHHbIN
QITOPUTM O LEHKH CTaOMIILHOCTH 3MYJIbIUPYIOLIeH CIOCOOHOCTH KPacKH
uHpopmaruseH. [To3BomseT 1aTh 60JICE MONHYIO XapaKTEPUCTHKY O(ceTHOM
KpacKH Ha BCEX CTaJUsIX MPoLecca IMYIbIUPOBaHUSL:
* OLEHWUTH CTENEHb BIMSHUS AECTAa0MIM3UPYIOIIMX (AaKTOPOB U BbI-
Oparh HauboJIee 3HAYUMBIC;

* momoOparh 0()CETHYIO KPAcKy C yU4ETOM PEasIbHBIX YCJIOBUH IeYaTH
B II€Xe: TeMIIEPATYPHOTO PEXKUMA M C YUETOM TapaMeTPOB yBIaXKHS-
IOIIET0 pacTBopa.
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THE COMPARATIVE ANALYSIS OF THE OPERATORS
USED FOR EDGE DETECTION OF THE IMAGE FOR THE
ADJUSTMENT OF SHARPNESS

Sherstnev G.
(Department of Printing Technologies,
Moscow State University of Printing Arts, Russia

Abstract

The visual perception of subjects is appreciably defined by sharpness of
their borders (edges). The image having fine color balance, but not having
a clear boundary between color areas, can be perceived as unsatisfactory
on quality. Therefore sharpness adjustment is an important stage of im-
age processing. Adjustment can be carried out by various modes. Before
decision-making on a choice of the strategy of adjustment of sharpness it is
necessary to carry the image to one of the groups from the point of view of
semantics. It can be made on the basis of the analysis of the egdes. For this
reason special attention should be given reliability of these procedures.
Now for the decision of this problem there is a set of program operators,
such as Canni-operator, LoG-operator, Sobel-operator, Prewitt-operator
and Roberts-operator. These operators use various algorithms of allocation
of important borders on the image. The main goal of this experiment was
the comparative analysis of different operators and revealing of most effec-
tive of them. The special attention was given also to the analysis of histo-
grams of received images (quantity of pixels which concern edges). It gives
some recommendations of practical importance. It has allowed to choose
most effective of operators, which can be used further for the purpose of
the adjustmens of sharpness.

Key words: Sharpness, Image quality, Edge detection, Operators for edge de-
tection, Semantics of the images, Comparative analysis, Histograms.
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Introduction

The visual perception of subjects is appreciably defined by sharpness of
their borders. The image with fine color balance, but without a clear boundary
between color areas, can be perceived as unsatisfactory on quality. Therefore
sharpness adjustment is an important stage of processing of images. Before
decision-making on a choice of the strategy of adjustment of sharpness it
is necessary to carry the image to one of groups from the point of view of
semantics. It can be made on the basis of the analysis of the egdes.

Operations of edge detection are carried out at the first analysis stages of
images, and their quality performance is very important for speed, accuracy,
and sometimes possibility of the further analysis. For this reason special
attention should be given reliability of these procedures. Nowadays for
the decision of this problem there is a set of the software, one of which is
program MATLAB. In this program there is a possibility to use of various
operators for allocation of contours. The most important from them are the
following:

1. Canni edge detector, which principle can be described as follows:

1) the image smoothes out by the Gauss-filter for noise reduction,

. . . . 2 271/2
2) in each point the gradient is calculated g(z,y) = [Ggc + Gu] and
also edge-direction: a(z,y) = arctg (Gy/G) Difference points are
defined as a points of a local maximum of a gradient,

3) Difference points cause growth of crests on the image of the module
of a gradient. Then the algorithm traces top of these crests and appropri-
ates zero value to points which locations is not on a crest. Further crest
pixels are exposed to threshold processing with the use of two thresholds
T1 and T2, and TI < T2. The crest pixels, which value is more T2, are
called as strong, and the pixels which values get to an interval [T1,T2],
are called as weak,

4) The algorithm makes connection, adding to strong pixels the weak.

2. LoG edge detector. The function of Gauss:

h(r) = —e” %7 ,

International Scientific-Practical Conference | 25



2 __ 2 .2
=ity , O is the standard deviation.

The Laplassian of the Gauss-function is defined as

e 207,
ot

V2h(r) = — [’"2 — "2] 7

Also it is accepted to name this function LoG. The taking of the second
derivative is the linear operation, therefore image convolutionion with
V2h(r) is the same that image convolution with smoothing function and
then application of the operator of Laplace. In these actions key properties
of the LoG edge detector are shown. Image convolution with V*h(r) gives
two effects: it smooths the image (reduces noise) and calculates a Laplacian
that reveals edges on the image. Final localization of edges consists in
finding of intersections of zero level between double edges.

3. Sobel edge detector. This operator for detection of overfalls uses
special masks shown in Fig. 1b [1] for numerical approach of derivatives Gx

u Gy. The gradient in a central point of a neighborhood is calculated under
the formula

2 2 2
g=[G+G]'/? =

- {[(Z7 +228 + 20) — (21 + 222+ 23)]” +

o 1/2
+ [(23 + 2z + Zg) - (21 + 224 + 27)] }

Edge detection by Sobel operator in program MATLAB is implemented
by the function edge [2].
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a)
21 22 13
24 15 <6
7 28 29 Neighborhood masks
of detectors
6)
-1 -2 -1 -1 0 1
0 0 0 -2 0 2
1 2 1 -1 0 1 | Sobel edge
detector

G,=(237+2z3+29) —

(21 + 225+ z3)

G_,. = (23 + 224 + z9)°
(z) + 224 + z9)

8)
-1 -1 -1 -1 0 1
0 0 0 -1 0 1
1 1 1 -1 0 1| Prewitt edge
detector

Gi=(z7+ 2+ 29—
(21 + 22 + 23)

2)

G,= (33t 26+ 29) —
(z1+ 24+ 29)

-1 0 0 -1
0 1 1 0
Gr=29— 25 Gy=Zs—Zﬁ

Roberts
edge
detector

Fig.1 Different edge detectors [1]
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4. Prewitt edge detector [3] uses a mask as shown in Fig. 1c. Prewitt
edge detector is easier to implement from the computing point of view, how-
ever thus there can be errors of calculations (it is possible to show, that coef-
ficients 2 in masks provide certain smoothing of result).

5. Roberts edge detector uses special masks for numerical approach
of derivatives Gx and Gy as shown in Fig. 1d. It is one of the oldest detec-
tors used at digital image processing, and from Fig. 1d it is visible that it
is arranged easier others. This operator is used in many programms, where
simplicity and speed are defining factors of processing.

Experimental

The main goal of this experiment was the comparative analysis of
described operators and definiton of most effective of them. The special
attention was given also to the analysis of histograms of received images
(what amount of pixels from all array are detected by the operator as the
edge).

Results and Discussion

The comparative speed-analysis of the operators (Tab.1) has shown
that the greatest temporal expenses are demanded by handling by means of
Canni edge detector, that can be connected to complexity of algorithm. The
fastest and most effective among the presented filters is Roberts’s operator.

Table 1.
The comparative speed-analysis of the different edge detectors

Operator Time of processing, s

Canni 33,9
LoG 23,4
Prewitt 23,2
Sobel 23,1
Roberts 23

As an example of influence of the operators on real images we will
consider the image in Fig. 2a. It is possible to note, that on the picture there
are areas which are not in focus (in particular, the left upper part). They can
be carried to the areas which are not important for the future adjustment
of sharpness. It’s very important, that by the operator have been selected
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only important boundaries in the image (such as flower and stalk circuits).
Comparing results of action of various filters, it is possible to note that Canni
edge detector, which is declared by some authors [1] as the most powerful
among all operators used in program MATLAB, selects not only important
boundaries of image elements, but also elements which aren’t important
from the semantic point of view, and it is extremely undesirable. It’s clearly
on histograms, that in comparison with other operators Canni detector
has selected a much bigger part of the information as the edges. Noise
suppression usage in Canni algorithm [4] increases computing expenses and
leads to distortion and even loss of particulars of boundaries that negatively
affects the results.

LoG edge detector has shown more good results, however in this case
undesirable elements also have been partially selected.

Other operators (Sobel, Prewitt and Roberts) have consulted with the
task approximately equally (as shown in Figures and histogramms), however
Roberts’s operator has certain advantage from the point of view of definition
of selected boundaries and speed performance.

The experimental data representing the changes are given on Figures
2b-f.

Canni , LoG, Sobel, Prewitt, Roberts,
megapix | megapix [megapix |megapix |megapix
0,22 0,1 0,06 0,06 0,06

Fig. 2a. Edge-pixels
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Fig. 2c. LoG

edge detector
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For the purpose of the further adjustment of sharpness it’s also important
to choose the suitable threshold — it’s the possibility to select only the
significant edges of images and do not select the noises. The results of the
edge selection with the different thresholds (T) are given on Figure 3.

Conclusions:

1. The comparative analysis of different edge detectors, which usage is
important at determination of the edges in images for the purpose of the fur-
ther adjustment of sharpness, is carried out.

2. The best results are reached with usage of Roberts operator — from the
point of view of speed and from the point of view of selection of important
edges of subjects.

3. Roberts edge detector can be recommended for the task decision to
classification of graphic originals by semantic signs for the purpose of the
further development of recommendations about sharpness adjustments.
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DEFINING PARAMETERS OF OFFSET PAPERS
SUITABLE FOR INK-JET PRINTING

Jakucewicz S., Pitczynska K.
Institute of Mechanics and Printing,
Warsaw University of Technology

Abstract

In this article the researches on parameters of offset papers suitable for
ink-jet printing were presented. There were used five types of paper in two
grammages. After defining parameters, new papers were chosen and print-
ed with aqueous-based and UV curable inks. There were gamut volumes of
new prints estimated. The results shown that the biggest gamut volumes
characterized offset prints made in UV machines - they were similar to the
ones of prints made on papers dedicated to digital technique. To sum up,
thanks to the researches it was prooved that for ink-jet printing can be used
also papers suitable for offset, especially in UV technique.

Keywords: ink-jet printing, aqueous-based inks, UV-curable inks, paper suit-
able for offset, gamut

Introduction

Digital printing is more and more popular nowadays. It is connected with
shorter runlenghts, even in books and packaging branch.

The aim of researches conducted at Warsaw University of Technology
was to check the possibility of using offset papers in ink-jet printing and to
make order in paper classification.

Offset papers are cheaper then the ones suitable for digital printing — this
is the reason why the owners of digital machines buy them more often then
in the past. However using them can be risky because of quality of prints.
Researching of possibility using offset papers in digital technique is practi-
cal and makes sense.

Experimental
First there were done the researches connected with gamut volume me-
sauring because it was assumed that the biggest volume is the criterium of

choosing papers for ink-jet printing.
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Papers suitable for digital printing have either the widest (the case of a
device with aqueous-based inks) or one of the widest gamut volumes (as it
happens in case of a device with UV-curable inks). However, especially in
the case of printing with UV-curable inks, uncoated and coated papers in
their maximum available grammage, have comparable volumes of gamut.
As far as the CIELAB colorimetric space and CIECAM color appearance
model space are concerned, they have even greatest values than papers suit-
able for ink-jet, whereas the uncoated and uncoated bulky papers in their
minimum grammage possess the lowest gamut volume. [1]

After gamut volumes defining there were done the micro- and macro-
structure researches. What is more, there were checked phisycochemical
properties, mechanical properties and fiber components.

Results

According to the references [2+4], paper grammage suitable for ink-jet
should be bigger than 100 gsm. In case of using aqueous-based inks — its
value should exceed even 135 gsm. This is the reason why for verifying re-
search were taken coated and uncoated woodfree papers in 170 gsm. Other
parameters:

Uncoated paper

Grammage — about 170 gsm,

PPS roughness — 4,0 + 0,5 um,

Water absorption according to Cobb60 — 38 + 3 gsm

PDA parameters:

W -0,170 £ 0,05

Tmax - 0,3+0,05s

A30-16,8+0,3 gsm

A60—22,10£0,20 gsm

T95 - 1,08 + 0,05s.

Coated paper

Grammage — about 170 gsm,

PPS roughness — 2,5 + 0,5 um,

Water absorption according to Cobb60 — 25 + 3 gsm

PDA parameters:

W -0,025 £ 0,05

Tmax — 0,10 £ 0,05 s,

A30-17,6+0,3 gsm

A60—-25,0+1,0 gsm

T95-2,00 + 0,10s.
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Discussion

Papers chosen for new research were printed with aqueous-based and
UV curable inks. As in previous experiment, on papers was printed special
test: ANSI IT8/7.3 color chart with 928 control patches. The spectral reflec-
tance of all patches was measured using SpectroScan (Gretag Macbeth) and
colorimetric properties: illuminant D50 and standard color observer, angle
2°. Gamut volume values are presented in table 1.

Table 1. Gamut volume values

Gamut volume in the space:
CIEXYZ CIELAB | CIECAMO02

Type of paper and ink

1. UV curable ink, suitable paper 60 516,00 401 191.46 405 723.62
2. UV curable ink, uncoated paper 170 gsm 47 527,11 226 629,02 256 751,51
3. UV curable ink, uncoated paper 185 gsm 60 603,62 321 418,18 345 923.50
7. UV curable ink, coated paper 170 gsm 57 562,52 379 517,37 389 579,87
1. Aqueous-based ink, suitable paper 72 873.65 657 23331 630 897,16

2. Aqueous-based ink, uncoated paper 170 gsm | 48 405,18 164 257,22 192 87191
3. Aqueous-based ink, uncoated paper 185 gsm| 50 14842 159 769.63 190 001,82

Prints made with UV-based inks on chosen papers had very good gamut
volumes — almost as good as the ones characterizing suitable paper. The
vizualization of CIELAB is presented on figures 1 to 3. On every figure, the
first space is the one characterizing prints made on suitable paper, the sec-
ond space is the one characterizing prints made on offset paper and the third
space is the combination of two previous spaces. Thanks to such combina-
tion it is easier to notice the differences in gamut volumes.

N L

s urenaned 14 g

— Dt of pricts made on sultable sager

Gasnat of prints made on uncnated pager 170 @m

Fig. 1. Color gamut in CIELAB colorimetric space — prints made with UV inks,
comparison of the ones made on suitable and uncoated paper (170 gsm)
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suitable

a% 3% uncoated 185 gsm

i:' ¢ = ® 3 N

~— Gamut of prints made on suitable paper
~

‘1\>
=

~— Gamut of prints made on uncoated paper 185 gsm
— "

Fig. 2. Color gamut in CIELAB colorimetric space — prints made with UV inks,
comparison of the ones made on suitable and uncoated paper (185 gsm)

sailable . caated 170 gum

e Garmut &l prints made an duitabile paper

Fig. 3. Color gamut in CIELAB colorimetric space — prints made with UV inks,
comparison of the ones made on suitable and coated paper (170 gsm)

On the one hand, prints made with aqueous-based inks on offset un-
coated papers have lower gamut volume than the ones made on suitable
paper. On the other hand, their volume is wider than volume of prints made
on offset paper used in previous research. What is more, those new papers
have lower grammage than the ones used in previous experiment. However,
their gamut volumes are wider.
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Unfortunately, there were problems with making prints on coated paper.
Because of wrong type of coating, ink wasn’t able to absorb. Prints were
very wet and they didn’t dry at all.

The vizualization of CIELAB is presented on figures 4-5. It is made
similar to the vizualization of prints with UV inks.

o a*
suitahle

wncoated 170 gsm

L T

Gawut of prints made an uncoated paper 170 gam

IL"

Fig. 4. Color gamut in CIELAB colorimetric space — prints made with aqueous-
based inks, comparison of the ones made on suitable and uncoated paper (170 gsm)

o | uncoated 185 gsm
- suiraie

= GGamut aof prints made on unocated papes 155 gsm

Fig. 5. Color gamut in CIELAB colorimetric space — prints made with aqueous-
based inks, comparison of the ones made on suitable and uncoated paper (185 gsm)
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Conclusion

The research confirmed the thesis that in ink-jet printing (especially with
UV-cured inks) it is possible to use not only papers suitable for this tech-
nique but also papers traditionally apply in offset printing. The exception is
printing multicolour photography.

To sum up, it isn’t necessary to choose paper for ink-jet printing.because
of producer or name — the choice can be made by knowing only parameters
defined in this article.
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KINEMATIC ANALYSIS OF PRINTING MATERIALS
CUTTING USING CIRCULAR CUTTERS

Janicki P., Petriaszwili G., Komarov S.
Warsaw University of Technology, Ukrainian Academy of Printing

Abstract

The cutting process using circular cutters is most widespread among dif-
ferent cardboard and paper cutout methods. The circular cutters are com-
monly used to cut materials in rolls and sheets such as: foils, papers with
different density or thick cardboards. The process of cutting depends on
many factors such as cut material, cutter material, speed of process and
geometric parameters of cutting action. One of the most important fac-
tors having impact on the cutting process is the cutter sharpening angle,
or edge angle. Minimizing of cutter sharpening angle decreases the cut-
ting force, but the minimal possible edge angle is strongly restricted by the
mechanical properties of cutter material. During the cutting, a kinematic
transformation of the edge angle occurs. This transformation depends on
kinematic and geometrical parameters of the cutting process: cutter an-
gular speed and rotation direction, feed rate, cutter diameter and material
thickness. The effective cutting angle (the kinematic one) is reduced com-
parable to the sharpened edge angle. This causes a significant decreasing
of cutting forces. The main goal of this investigation is to analyze the trans-
formation of the circular cutter blade-sharpening angle into the effective
cutting angle during a cutting action.

The cutting process using circular cutters is the most widespread among
different cardboard and paper cut out methods. The circular cutters are com-
monly used to cut materials in rolls and sheets such as foils, papers with
different density or thick cardboards. The first reason why this study was
taken was to find out the best possible geometric parameters of the circular
cutter. This helps to decrease cutting forces and to find the lowest possible
kinematic edge angle of the cutter o.. That is so important because of the
fact that rising the static edge angle of the cutter goes up and improves the
strength and durability of the cutter.

During the process of cutting using rotating cutter, a kinematic transfor-
mation of the edge angle occurs; the mentioned transformation depends on
kinematic and geometrical parameters of the cutting process as: cutter angu-
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lar speed and rotation direction, feed rate, cutter diameter and material thick-
ness. The effective cutting angle value (the kinematic one) becomes smaller
than actual sharpened edge angle. It also causes a significant decreasing of
cutting forces.

The analysis has been carried out for two rotation directions of the cutter:
synchronous — takes place when the cutter rotation direction is synchronous
to the movement direction of the workpiece (Fig.1a) and counter-synchro-
nous (anti) — takes place when the cutter rotation direction is anti-synchro-
nous to the treated material (Fig.1b).

a) Synchronous cutting b) Anti-synchronous cutting
Fig. 1. The schemes of cutting processes with circular cutters

R —radius of circular cutter

v, — f;ed rate of a workplece (paper pile)

@ — circular cutter rotation Speed

v = @R — linear velocity of a point on an knife edge

In order to study the movement trajectory of a cutter edge point with
relation to a workpiece, we used a method of reversed motion. Supposing
the rotating knife is moving towards the fixed workpiece, the velocity of the
knife’s center equals to the feed rate v, In this case, the parametric equa-
tions of trajectory of a random edge point 4 are: x, = —v,7 = R -sinjef)
v, =R-coslex) — for the synchronous cutting and x, = —v,f — i - sined )
¥, = R-cos{ex)— for the counter-synchronous cutting, where ¢ — time. Fig.2
shows the movement trajectory of a point from the edge of cutter. Fig.2a
shows synchronous movement direction, fig.2b shows the opposite move-
ment direction for different speed ratio (v, /v ). The trajectory of the edge
point movement for both situations is an elongated cycloid. The form of the
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trajectory depends on the linear velocity v, to feed speed v, ratio. Rising the
ratio makes movement trajectory shape more similar to a circle.

a) Synchronous cutting b) Anti-synchronous cutting
Fig. 2. Movement trajectories of the point at the edge of cutter

During the cutting process according to calculated trajectory, the further
kinematic transformation of the edge angle occurs. The effective cutting an-
gle (kinematic angle) is reduced comparable to the sharpened edge angle.

The kinematic of cutting using circular knife differs from the kinemat-
ic process with regular flat knife cutter. The actual cutting angle changes
not significant using regular flat cutter with one knife cutting machine. The
transformed (or effective) edge angle depends on vertical and horizontal
velocity of a cutter and on sharpening angle only. During the cutting process
with circular cutters, the sharpening angle depends on kinematic parameters
of treatment and on the shape of cutting edge. In that situation, different lay-
ers of a workpiece are being cut by different sharpening angle of the circular
cutter.

When cutting with regular flat knife cutter (Fig.3a), the actual cutting
angle is calculated with the following formula [4]:

oy = ﬂrtlml[MJ (1)
v

where:
a, — static shgrpenlng apgle,
v — full velocity of cutting process,
v_—normal velocity component.
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a) Flat cutter b) Circular cutter
Fig. 3. The scheme of a knife sharpening edge transformation.

a,, — knife-sharpening angle (static one)

a.,— actual knife sharpening angle (kinematic transformation)
v — full velocity of cutting process

v, v.—normal and tangential components of cutting velocity
v, — the feed rate

v, — linear velocity of the cutting edge

R

Suppose, kinematic transformation of the cutting angle of the circular
cutter is similar to the transformation of a flat knife [2,3]. To obtain the
actual cutting angle a for synchronous cutting (Fig. 1a), we can calculate
the velocity components from Fig.4b and apply appropriate substitutions to
the expression (1). The resulting expression is formula (2). The resulting
expression for anti-synchronous cutting (Fig.1b) is the formula (3):
tan(cr,) s ' @)

Vg sin(g) = v, I + v, cos(g)] |

Synchronous cutling

o = arctan

v, COS(g7)

(€)

JIvesin(g) + v, +[v, cos(g)]

Anti-synchronous culling

o =:1rct:m[lm1{a,,j -
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where:
g =arcsin{ R - H)/ R (Fig. 4a).

In the majority of paper cutting processes using circular cutters, the pro-
cess takes place at the edges of circular cutters. The sharpening angle of
circular knife blade a.. is defined inside a slant cross-section (Fig.3b). Tak-
ing into account the conical surface of the cutting edge, the cross-section
represents a flat shape with a sharpening angle a., bounded with a hyperbola
and a straight line (Fig.4a). This shape differs from a triangle shape of a flat
knife cross-section (Fig.3a).

a) Transformation of the sharpening b) The velocity distribution at

angle at the edge of the cutter. the cutter edge.

Fig. 4. Calculating schemes for circular cutter edge angle transformation
for synchronous cutting.

a, — knife sharpening angle (static one),

., — actual knife sharpening angle (kinematic one),

v — full speed of cutting process,

v, v.—normal and tangential components of cutting velocity,
v, — the movement speed of workpiece,

v, — linear velocity of the rotating cutting edge,

Ve, 1 Vg, — linear velocity components,

H — depth of cutting.

In order to refine the results, we calculated the transformed angle using
the hyperbola equation and its derivative [1]. The appropriate formulas for
the synchronous cutting are:
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S

VR —a’
;. = arclan lun{fq,}T =

. (4}
IR? — R? cos® [q,_ “m“m[w”

Vv, COS(g)
= arctan! tan{er, ) R

where:
a = Reos(g—yr)

Ve = Vo

Vi

i =ar-;:lan[ vy sin(g) = v, ]

=arc mn[
] Vv, COS{ )

The further transformation of the expression (4) with respect to geo-
metrical and kinematical relations leads to the same formula as (2). The
similar result is obtained for anti-synchronous cutting. This allows using
of the same expressions to calculate actual edge angle for circular cutters
and for flat knives. A feature of the cutting with circular cutters is that the
velocity distribution at the edge depends on the cutting depth H (Fig.4a) and
changes along the cutter circular blade. The actual sharpening angle changes
too. Different layers of paper are being cut by another actual sharpening
angle of the blade. The largest value of the actual sharpening angles occurs
at the extreme point of contact of the blade with a workpiece. When cutting
using synchronous method, the extreme point takes place where knife en-
ters into workpiece. When using counter- synchronous method, the extreme
point takes place where the knife exits from a workpiece. Using the formulas
(2, 3), the kinematic sharpening cutter edge angle o for different cutting
parameters was calculated. The result of calculation is that the value of the
kinematic edge angle for anti-synchronous cutter rotation is slightly lower
than the value for the synchronous rotation direction by the same geometric
parameters of circular cutters. The highest impact for the above situation the
following parameters of cutting process have: diameter of cutter, rotation
speed, the speed of workpiece movement (feed rate) and the depth of cutting
(Fig. 5, 6). The curves are built for the following cutting parameters: cutter
radius R=100 mm, static sharpening angle a,=15°, cutting depth H=2.5; 5;
10; 20; 30; 50 mm (bottom to top curves).
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Fig. 5. Kinematic reduction of sharpening edge angle o.. by different rotation
speeds n. Counter-synchronous cutting. v,=1000mm/sec.
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Fig. 6. Kinematic reduction of sharpening edge angle a.. by different feed rates
v, Counter-synchronous cutting. n=3000rpm.

46 | International Scientific-Practical Conference



Analysing the results of calculations it’s easy to observe that the direc-
tion of cutter rotation during cutting process dosen’t have meaningful im-
pact on the kinematic edge angle transformation. On the other hand, increas-
ing of a circular cutter radius R decreases the kinematic edge angle .. The
impact is significat with rising the radius value up to 100mm, beyond that
size the change stops to be meaning. Moreover, rising up the rotation speed
of the cutter lowers the kinematic edge angle o, but this takes action only
within the range » = 1000...3000 rpm. Further rising the rpm parameter
does not have any significant influence. The analysis of the workpiece speed
movement proved to be in a quasi-linear subjection with the change of the
kinematic angle edge a...
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MHHOBALWWX B OBJIACTU MUHUMAIJIbBHOIO
MPUPALLEHUNA TOHA U YIYYLUEHUA
KPACKOTNEPEHOCA 3A CHET
MOP®OJIOTMUN ONIEKCOOOPM

AlnkoBckan O.
MY um N.®egoposa, Mocksa, Poccus

Abstract

It this report it's described how flexography developed and what’s the mar-
ket of it nowadays. It's found out that there are more flexo-printing houses
that it used because of the increasing demand for high-quality product
wrappings and labels. The restrictions in flexography and their causes are
considered. Amoung them were difficulties in reproduction of small ele-
ments and smooth gradients, irregularity of solid elements and other situ-
ations with lack of quality standards. Morphology of printing forms using
classic and innovative technologies are compared by means of modern
measuring equipment FCU Sibress and microscope Polam-P312. Some ex-
amples are given how to a cope with restrictions on equipment made by
DuPont, Flint Group, Kodak, MacDermid, Toyobo. The question of ecology
on pre-print place and problem of toxic waste was also concerned. Report
is aimed to study of innovations in flexography in order to find out what
the most suitable technologies are considering demands of whole market
and every company.

Key words: flexography, dot spread, ink transfer, prepress, ecology

Beryniienue

Co BpeMeHeM (uiekcorpa)cKie TeXHOIOTUH H3MEHSIOTCS — CTaHOBSITCS
Oosiee IPOCTHIMU BO BHEJPEHHH, O0Jiee TOCTYHBIMU IO 1IEHE, BO3PacTalOT
Ka4eCTBO M CKOPOCTb IeyaTH, He O00OW/IeH CTOPOHOM M BOIPOC IKOJIOTHH.
OZ[HaKO IMOCTOAHHOE CTOJIKHOBCHHE C TPOU3BOJACTBCHHBIMU OTPAHUYCHUSAMUN
TOXK€ HEJIb3s 3aMalunMBaTh — HU3KOM HBeTOHepeﬂa‘Ieﬁ IacCTCJIbHBIX OTTCH-
KOB, HEBO3MOXHOCTBIO BOCIIPOMU3BECACHNA MECIIKOTO Llel/Iq)Ta, IIJTaBHBIM CBC-
neHueM rpazgamuii B 0%, yBenuyeHHe I[BETOBOIO TOHA (PACTUCKUBAHUEM) U
T. 1. Ho Gnaronapsi cBoeit 95koHOMHUYHOCTH, (iekcorpadus mpuBelia K CBoeMy
HIMPOKOMY BHEAPEHUIO, & TEXHUUECKHUH MPOrpecc MOHSLI 3Ty TEXHOJIOTHIO
Ha HOBBI ypoBeHb. Tunorpaduu cranu nepeBOIUTh YaCTh CBOMX 3aKa30B
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u3 ocera u nyOOKOH nedaru Bo uiekcorpaduio UMEHHO U3 COOOpakeHn
OKOHOMMHU IIPU COXPAaHCHUN BHCIIHETO BU/Jia IPOAYKIUHA, YTO 6])1.]'[0 HEA0CTHU-
JKMMOW MEUTOM paHee JUIsl IeYaTh STUKETKH U THOKOM YITaKOBKH.

PeiHoK (riekcorpaduu cran HACTOJIBKO MHTEPECEH ISl HHBECTHPOBA-
HUS, YTO 3[1€Ch HOBBIE TEXHOJIOIMH BHEIPSIOTCS MIOAYAC ropasao OlepaTuB-
Hee, YeM B JPYTHX BUAax nevyard. [IpoOiembl, OrpaHUYEHUs U 3aa4H T1epe]]
pa3pabOTYHKAMH BCEX MHPOBBIX (JIEKCO MPOM3BOJUTENCH CTOAT OAUHAKO-
BBIE, OJIHAKO KKl pa3pabOTUHK CTApaeTCs peliaTh X MO-CBOEMY, IPE-
CTaBJISAS CBOH CIIOCOO KaK CaMblii HHHOBAIIMOHHBIA U MAKCUMAJILHO 3 dek-
THUBHBII.

Yem Oonbiue Qiexcorpadusi KOHKYpPUPYET C JPYTHMH TEXHOJIOTHSIMU
(rmy6oxkast, opeet, undpoBast), TEM CI0KHEE BOCIIPOU3BOAMMBIE €10 CIOXKeE-
THI M BBIILIE Pa3pelieHue.

@nexcorpadekast popma — pacxofHbId Marepual, 3aHUMaeT B oOIieit
ce0eCTOMMOCTH TI€YaTH, Ka3anoch Obl, HEMHOrO — 10 2%, HO HMMEOIINH
OTPOMHOE 3HAYEHHUE TS Ka4eCTBa, a TF000e MHHIMAILHOE H3MEHEHHE B TEX-
HoJiorud (POPMHOTO MPOU3BOMICTBA 0053aTEILHO MPOSIBUTCS B IeYaTH, OyaeT
3aMEYeHO KOHEYHBIM IIOTPEOUTENEM U OTPA3UTCSl HA KOHEUHOW MPHOBLIH.

Orpanunyvenus Bo ¢uexcorpagun

Camble pacnpocTpaHeHHbIE OrpaHUueHHs (IIEKCOIEUYaTH 3aKIF0Yal0TCs
B TOM, YTO Kau€CTBO OTTHCKA HE OJJUHAKOBO HA Pa3HbIX MAILIMHAX, CYyLIECTBY-
IOT CJIO)KHOCTH C BOCHPOM3BEJCHUE ITyOOKMX TEHEH M BHICOKMX CBETOB, a
TaKKe IeyaTy HeOOoJIbIINX Keried, 0cOOEHHO BBIBOPOTHO. HackilieHHOCTh 1
PaBHOMEPHOCTH ILIALIEYHBIX MIEMEHTOB TOXKE HE BCETNA Yy OBIETBOPUTEIIb-
Hbl. OCHOBHBIMY NPUYMHAMH 3THX OIPAaHUYEHUIl SBISIOTCS THOKHE (HOPMBI
Y KPAaCKU OTHOCHUTEIBbHO HU3KOH BA3KOCTU. Taxke OT MacTepCcTBa [€YaTHUKA
KOJIOCCAJIbHO 3aBMCUT KOHEUHBIN PE3yibTar Aa)ke IPU NPOYUX PABHBIX yC-
noBusiX. BenencTBue Bcex 3THX OCHOBaHMi (uiekcorpadus He UMeeT Mmpo-
MBIIIJICHHBIX CTAHAAPTOB KayeCTB.

TunoBasi TeXHOJIOTUA POU3BOACTBA (pIekcoopm

Bonbas yacts duekcorpadekux gopm B Poccuu Bee erie u3roraBimsa-
€TCs 110 TPAAULIMOHHOM, HO yCTapeBalolleil, aHaI0r0BOM TEXHOJIOTHHU, KOTO-
pas 3aKJII0YaeTCs B CIEAyIOLEeM:

1. DKcrioHMpoBaHUE (3acBeuMBaHUE) OOOPOTHOW CTOPOHBI (OPMHON
IUIACTUHBL. 3aCBEUYEHHbIE MOJIEKYIbI IOJIUMepa 00pa3yloT ceTUarylo CTpyK-
Typy ¥ CTaHOBSATCS HEPACTBOPHUMBIMH.
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2. OCHOBHOE HKCIIOHMPOBaHUE (3aCBEUMBAHHE) — CIIYXKHUT Ui (HopMH-
pOBaHMs IIPAaBWIBHOTO Npodumiis nevararomiero anemMenra. Jlannas craaus
JIOJDKHA TIPOXOIUTH B BAKyyMe, IIPU MaKCUMaJIbHOM UCKITIOUEHUH OKUCIISIO-
LIIET0 KUCIIOPO/a, JJIs IOCTHKEHUsSI He0OXOMMOro KadecTBa (OpMbI U, KaK
CJIEJICTBUE, [1€YATHOU NPOLYKLIUU.

3. BoiMbIBaHUE (BOAHBIN UM COTBBEHTHBIN PACTBOP) — CIIYKHT ISl y/a-
JIEHUs Y9aCTKOB ITOJIUMEPA, HE 3aTBEPJIEBILETrO PU 3KCIIOHUPOBAHUH.

Jnst BogoBeIMBIBHBIX I1acTHH (Toyobo) mcnonb3yercst 0ObIKHOBEHHAs
BOZOIPOBO/IHAS BOJIa C 10OABJICHUEM CIIEIIMaIM3UPOBAHHBIX MIEI0UEH.

Jnst conbBeHTOBBIMBIBHBIX Iu1acTHH (DuPont, Kodak m ananoruunsie)
HCIOJb3yeTcs cMech cnupToB. [locne BEIMBIBaHUS MOTyYUBIIMHICA PacTBOP
HE00X0MMO COOMpaTh B EMKOCTb M OYHUILATh B PEreHEPA[IOHHBIX YCTaHOB-
Kax JIM00 YyTHIM3UPOBATh KaK SIOBUTHIE OTXO/bI P IIOMOIIIH CIICLHATH3H-
POBaHHBIX OpraHU3aLUMl.

4. Cymika — CIIy>XUT JUIsl yoaJIeHUs! pacTBOPUTENS, KOTOPbIi BIUTAJCS B
(OpPMHYIO TUTACTHHY WIJIM OCTAJICS HA €€ TOBEPXHOCTH.

5. JIonOnHUTENBHOE SKCIIOHUPOBAHUE — CILY>KUT JUIS YBEJIMUEHUS [IPOY-
HOCTH I€YaTaroIlNX IEMEHTOB.

6. QUHUIINHT — 3Ta CTaAUs CIYXKUT JJI YCTPAHEHUS JTUIKOCTH, KOTOpast
BO3HHMKAET M3-32 HAJIMYMS HA IIOBEPXHOCTU (POPMBI TOHKOTO CJIOS BBICOKO-
BSI3KOM YKUJIKOCTH.

[Tpu aHaIOrOBOW TEXHOJOTMHM BO3HUKAIOT NMPOOJIEMBI IIPH padoTe ¢ BbI-
COKMMH JIMHUATYpPaMH U pacTpoM Hinke 4-5%, HEOOXOAUMBIMU TSI TIEpe-
Jla4yl CBETOB U T. [I.

Otinune uudpoBoro criocoda n3rotosieHus ¢uiekcohopM B OTCYTCTBUH
IUIEHKU-HeraTuBa. 3aruch U300pakeHHs OCYLIECTBIISIETCS C MOMOIIBIO Ja-
3epa Ha MACOYHOM cJi0€ (POPMHOM TUTACTHHBI TOMIIHMHON 8—10 MKM.

Hudposas macounas rexuonorus (LAMS — Laser Ablative Mask) nio-
3BOJISIET BOCIIPOM3BOAUTH Ha MeuaTHol (hopme pacTpoBbie TOUKH OT 1% 10
99% u noxy4arh U300pakeHHE C JIMHUATYpol pactpupoBanus 1o 180-200
Ipi. B knaccuueckoit udposoii rexuonoruu LAMS (Toyobo, DuPont, Flint
Group u Ipyrue) OCHOBHOE 3KCIIOHMPOBAHUE MTPOUCXOANUT 0€3 BaKYyMHUPO-
BaHUS M OCYIIECTBISETCS Ha BO3AyXe B OTIMYHE OT aHAJIOTOBOIl TEXHOIO-
run. BHeHuil By u¢poBoii ITACTUHBI C MACOYHBIM CJIOEM U CO CMBITHIM
MacCOYHBIM CJIOEM IPECTaBIeHB! Ha puc. 1.

Crioco0bI 60pBOBI ¢ IPUpPAIEHHEM I[BETOBOTO TOHA

Knaccuueckue 1mudpossie GopMbl UMEIOT MOO0OUHBIN 3 dekT: mporecc
MOJMMEpU3alK 0cliabeBaeT Mpu JOCTYIE OKUCISIONIEr0 KUCIOPOa, YTo
BBI3BIBAET C)KaTHE NEUaTAIONIUX AJIEMEHTOB B CBETaX U YMEHbBILICHHE UX BbI-
coThl. B pesynbrare Touka npuoOperaer myjleBUAHYI GOpMY C OKpYIUIOii

50 | International Scientific-Practical Conference



Puc.1. Cpasnumenvras gpomoepaghus yugposoii gexcogpopmor Toyobo Cosmolight
€ MACOYHBLM ClI0eM (Clle6a) U OHA Jice NOCie NPOMbIEKU (CNpasa)

BepIInHOW. ECTh pa3inyHble TEXHOIOTUU OOPBOBI € 3TUM 3P PEeKTOM.

B “nuonepckoii” Texuonorun Kodak Flexcel NX nist HaHecenus uzo-
OpaxkeHus Ha (POTOMOIMMEPHYIO IUTACTHHY MCIIOJIb3YETCs 3alIaTCHTOBAHHAS
ienka Kodak TIL, xoTopast npuinamuHupyercs: K (OTONOIMMEPHOM Ijia-
CTHHE Ha CIICIIMaJIbHOM JIaMHHaTope. JlaHHAask TEXHOJIOTHS TOJIHOCTBIO HC-
KIIIOYaeT BIHMSIHUE KHUCIIOPOAA Ha (OTOIOIMMEPHBIH CJIOW B IPOLIECCE IKC-
TTIOHUPOBAHUSL.

[Inenka st HeraTHBa M IJIACTUHBI OTJMYAIOTCS IO CBOEH CTPYKTYpE OT
AQHAJIOTUYHBIX — HOY-Xay CKPBITO B mUicHKe s HeratuBa Kodak TIL, koto-
past UMeeT HECKOJIBKO CJIOEB U 110 CYTH MPENCTaBIsEeT COOO0i IMH3Y, KOTOpas
HaIpaBJIseT JIy4 Jla3epa Tak, 4ToObl H300paKeHHE 3aMucaioch Ha GopMy B
TOYHOCTH KaK 3aJyMall In3aiiHep.

B uugpossix popmax Toyobo nmeercss BCTpoeHHasl B caMmy IUIaCTUHY
CHCTEMa 3alIUThl OT HEraTUBHOTO BO3/IEHCTBUS KUCIOPO/Ia — CIIELUAIbHBII
3anaTeHTOBaHHBIN MPOTUBOOKHCIUTENBHBIN CIIOH MEX1y Maco4yHbIM U (o-
TOYYBCTBUTEIBHBIM CIIOSIMH, Onaronapsi 4eMy Ha opMe oOpasyercst yiay4-
LICHHBIN penbed, a TOYKM MMEIOT IUIOCKHE BEPLIMHBI, YTO 00ECleunBaET
3HAUUTEJIbHOE MTOBHIILICHHE KAa4eCTBA MEYaTH.

PaccMmotpumM cpaBHUTENBHBIE MHKpOdOTOrpaduu IyJeBHIHOIO CKpY-
IJIGHHOTO PacTpa, MOJY4YEHHOT0 IIPH KIACCHYECKOH U(PPOBOI TEXHOIOTHH,
U pacTpa ¢ IUIocKoi BepiuuHoi. Dororpadus caenana Ha npudope FCU
Sibress ¢ yBennuennem 200 pas.

®nexcohopMbI JOCTATOYHO YYBCTBUTEIILHBI K N3MEHEHUSIM JaBJICHUS, U
9TO BeJIET K HECTaOMIBHOCTH KauecTBa neyard. OKpyIiible yleBUIHbIE TOY-
KM 1Ipu OoJiee BBICOKOM JIaBJIICHUH MOJIY4aloTCsl OONBIIEro pa3mepa, To €CTh
PaCTUCKUBAIOTCS, B TO BPEMsl KaK TOUKH C INIOCKHM BEPXOM JIAl0T OOJIBILYIO
CTaOMIIBHOCTh NPH CKaykax JAaBieHus. B pesynbsrare pemraercst npobiema
JIaBJICHUs HA PacTPOBBIH dnieMeHT. OTIINYKs BHELIHETO BU/IA MYJIEBUIHOTO U
IUIOCKOBEPIIMHHOTO 3JIEMEHTOB IPECTABICHbI Ha pHC. 2.
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Puc. 2. Cpasnumenvras mukpogomoepagust oopm ¢ m.H. nyieeuoHbIMU U

N1OCKOBEPUUHHBIMU NeYAMHbIMU dTIeMEeHMAMU.

3TOT c110CcO0, MOMUMO TOBBIIIEHUS Ka4ecTBa Ie4aTH U 00JIerYeHus Iu-
3allHEpCKOIl MOJATrOTOBKM MakeTa, MPHBOIUT K COKPAIIEHHIO BPEMEHHU Ha
MIPUIIAJKY, SKOHOMHUH 3aleuaTbiBaeMOro MaTepuaa, Kpacku u camux uiek-
coopmM, yBeITMYMBAETCSI MAKCUMAJILHO BO3MOXKHAsSI JJIMHA THPaXa.

TexHonoruu ymyuuieHust KpackornepeHoca u (OpPMUPOBAHUS ILIOCKOU
TOYKH

VYBenuueHne KpackonepeHoca He BCerna NPUBOIUT K YIYUIIEHHUIO Ieva-
1 100% maamku. KauecTBo neuarn Ha TMOKMX yIakOBOYHBIX Marepuaiax
3a4acTyl0 CTpaJaeT OT HEPaBHOMEPHOCTU HAHECEHHsS KPAacKu, O0COOEHHO
mpu neyatu ¢ nuGpoBeIX GopMm no (oibre (ymakoBka Macia U T.I.). ITO
TaK Ha3bIBAEMbIE «IIPOKOJIBI» UIIN «CEIMHAY HA IUIAIIKAaX, KOTOpble Hapylla-
IOT OTHOPOJIHOCTH ()OHA, OBEPIPHHTOB. DTO TAKXKE CHHIXKAET ONTHYECKYIO
IUIOTHOCTH ILIAIIEK, YTO MPUBOAUT K HEOOXOMUMOCTH II€4aTarh IUIallKd U
pactp ¢ pas3Hbix ¢opM. Jls ynydlieHHs Ka4ecTBa IUIAIleK MOXKHO UCIIONb-
30BaTh aHWJIOKCOBBIE BaJIbI C SYEHKOH OobIIero 00beMa, OJHAKO 3TO OJHO-
BPEMEHHO CHMXKAeT KaueCTBO BOCIPOU3BENEHHs cBETOB. benyro kpacky Ha
TUTAIIKK [IPY TIeYaTH ¢ JIMLa 1 000poTa YacTo MPUXOJUTCS HAHOCHUTD JIBAXK-
abl. [ToMuMO BH3yasIbHO XyALIEro KayecTBa M300pa)KeHUs! 3TH TEXHOJIOTH-
YeCcKHe IPUEMbI BEAYT U K YBEJIIMUEHHUIO PacXOJI0B.

Kopnopanuu, 3aHumaromuecss pa3paboTKoW HMHHOBalMid B o0iacTu
(hOpPMHOTO NMPOMU3BOJCTRA, MPEATATAIOT PEIIUTh NPOoOJIeMy HEPaBHOMEPHO-
ro kpackornepenoca. Ilo cyTu, unest onHa — czesaTh HOBEPXHOCTb (GOPMEI
CcrocoOHOM Jiyyllle IPUHUMATh U OT/IaBaTh KPacKy.

Ha 1a6. 1 mpencrasiensl Mukpodororpadum, cienaHHble Ha MHKPO-
ckone [lomam-P312 (350-kparHoe yBennuenue) u npubope FCU Sibress
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(200-kpaTHOE yBEIMYCHHE), HAIVISIHO MOKA3BIBAIOIINE PAa3HUILY BO BHEIII-
HEM BHUJIE PAaCTPOBBIX DJIEMEHTOB, MOJYYEHHBIX MO Kiaccuueckoir LAMS
texHonoruu (monumep DuPont Cyrel DPU), ¢ moMo1bio 1a3epHOro MUKpO-
pactpupoBanus (Kodak Flexcel NX) u 61aronapst npupoaHoii Mopdooruu
BonoBbeIMbIBHOTO mosiuMepa (Toyobo Cosmolight QS).

Tabn. 1. Cpasnumenvhvie mukpogomoepagpuu cmpykmypwi 50% pacmpa na paex-
copopmax, noAyUeHHbIX NO PARIUYHBIM MEXHOLOSUAM

| Parwep | DuFoar Cye I XKodak Fierce) KX Topoba Cormal gat

Knaccuueckas conbBenTHast popma DuPont neMoHCTpUpYeT IISHIEBYIO
TOBCPXHOCTH MECYATHBIX 3JICMCHTOB, KOTOPAasi MOXKET IMMPUBECTU K HCPABHO-
MEPHOMY KPacKOIEpeHOCY.

Texnonorus Kodak 3akirouaercst B MUKPOPacTpUPOBAHUK: Ha BCIO I0-
BEPXHOCTH ()OPMBI (1 HA IUIALIKY, ¥ Ha pacTp) HaHOcuTCs ceTka (5x10 MKM),
IIOMOTarolas 3aXBaTbIBaTh KPACKY U NEPEHOCUTD €€ N0 IMIPUHIUITY aHUIIOK-
COBOTO Bajia. DTO CYIIECTBEHHO YBEJIMUMBACT LIBETOBOW OXBAT, a TaKkXke 00e-
CIIEYMBAET Ka4YeCTBEHHOE BOCIIPOU3BE/ICHHE JIeTalleil B BHICOKMX cBeTax. Ha
[[aHHbIﬁ MOMCEHT JaHHas TEXHOJIOTUS ABJIACTCA caMOM M3BECTHOM HaA PBIHKE,
OJIHAKO, U CAMOU JI0POTOCTOSIIIIEH.

TexHonorus paboTaeT — 3TO ILTIOC, HO, KaK ObLIO yXKe 3aMEUEHO, MHHYC
B BBICOKOH IIEHE, CJIeJ0BaTEIbHO, HY’)KHO PEIIEHHE CO CHIKEHHOH cedecTo-
HUMOCTBIO IIPH MAaKCHMAJIbHO BO3MOXKHOM COXPaHEHHH KayecTBa.

Komnanust Toyobo BblluIa Ha PHIHOK C IJIACTUHAMH, UMEIOIUMHM LIe-
POXOBaTyI0 CTPYKTYpY yKe B crily pU3HKO-XUMHH (POPMHOTO Ipolecca, TO
€CTb JUIsl XOPOLIETO KpacKoNepeHoca He TpeOyeTcsl I0MOITHUTENBHOTo 000-
PYIOBaHUsI WIIM TIPOIPAMMHOTO 00€CIIeUeHHUSI.

I[.H)I TIOHMMaHHWs pa3sHULIbl B Ka4Y€CTBC BOCHPOU3BEACHUA FﬂyGOKI/IX TC-
Heil Ha Tabiu. 2. pacCMOTPUM, KaK M3MEHSAETCs] MOP(OJIOTUS TIOBEPXHOCTH
mevaTHbIX (HOpM C M3MEHEHUEM JIMHUATYPHI Ha npumepe 98% pacTtpa.

Kak ™Mbl BUAUM U3 TaOJMIIBI, KIACCHUYSCKHUN COJBBEHTHBIA MOIHMEP
DuPont cnocoben Bocnpou3BecTH KadyecTBEHHO 98% TOUKy JIMIIb Ha He-
BbIcokoit imauaType 120 Ipi, Ha uauarype 150 Ipi pactpoBas ceTka pasiu-
4yKuMa ¢ TpynoMm, a Ha tuHuarype 2001pi ee HeT, Tak Kak COJIbBEHTHas hopMa
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Jun DuPorit Cyrel Kodak Flexcel NY Tovobo Cosmolight
1200pi

T38ipi

200ip!

Tabn. 2. Cpasnumensuvie mukpogomozpaguu 98% pacmpa npu aunuamypax
120-150-200 Ipi

He croco0Ha BOCIIPOU3BECTH CTOJIb HEOOJIBIIION AIEMEHT U3-3a2 HU3KOW UyB-
CTBUTENBHOCTHU K YD-U3TyUeHUIO.

[Tpu BopoBBIMBIBHOH TexHONOTHK Toyobo HET cMbICiIa OTKa3bIBATHCS OT
100% nnamky, Tak KaK HIepOXOBaThlii MaTepHall CllocO0eH UeaabHO U PaB-
HOMEPHO NEPEHOCUTH KPACKY, YTO CIIOCOOCTBYET yBEJIMUEHHIO TOHOBOI Ipa-
Jlanuii o CpaBHEHHIO C COJIbBEHTHBIMU (uiekcodopmamu. Ha popmax yerko
pasmuuum 98% pactp make mpu Beicokoit mauarype 2001pi, uTo moctura-
€TCs 33 CUET BBICOKOHW YYBCTBHUTEIILHOCTH Marepuana K YD-usiiyueHuto u
cnocoOHocTH (opMHUPOBATH MUHUMAJIBHYIO TOUKY.

Texnonorus Kodak neMoHCTpUpyeT TakKe OTIIMYHBIE XapaKTEPUCTHUKH.
[Ipu nuanarype 200Ipi pacTpoBas ceTka KaueCTBEHHO BOCHPOU3BOIUTCS,
YTO TO3BOJISIET JieNIaTh BHIBOJ O MaKCHMalbHO BO3MOXXHOM TOHOBOM JHa-
a3oHe.

BriBoabl

Texnonorus ¢uiekconeyary pa3BUBAaeTCsl B CTOPOHY HOBBILICHUS Kade-
CTBa 3a cueT 1mobe/pl HaJl paHee He PeLICHHBIMH BOIIPOCAMH — BOCIPOH3BE-
JICHUEM MEJIKUX 3JIEMEHTOB Ha OTTHUCKE, PABHOMEPHO 3aredyaTaHHOH Iulami-
K€, 9KOJIOTHEH Ipoliecca, CKOPOCTbIO MPOXOXKIEHHs LKA IMPOU3BOJCTBA
(dopMBI U T.A. MOXHO C YBEpPEHHOCTBIO YTBEPXKIaTh, YTO BIiepeaAn (IIeKco
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TUnorpaduy OXKUAAET SIIe MHOXKECTBO MOJIC3HBIX BHEPEHUH, T.K. JaAHHBIH
CErMEHT PhIHKA aKTHBHO Pa3BUBAETCS U TPEOYET OT HAYKU MOCTOSIHHOTO CO-
JNEUCTBUS.
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HABYXAHUWE ®OTONOJIMMEPHbIX MEYATHbIX ®OPM
N OCOBEHHOCTW Ero NPOTEKAHUA B PA3JIMYHbIX
CMbIBOYHbIX PACTBOPAX

Kaprawesa O.A., Komaposa J1.10.
MoCKOBCKUI rocygapCcTBEHHbIN YHUBEPCUTET NeyaTu
umeHn MeBaHa Oepoposa

Abstract

This article covers the assessment of flexographic printing forms: the de-
gree of swelling and the diffusion coefficient of solvents, which form a part
of various cleaning fluids, have been defined. The research was conducted
on printing forms, manufactured with DuPont washout solvent printing
plates, that needed thermal treatment using the FAST technology. An at-
tempt of assessing the swelling of printing elements of various sizes has
been made.

[ToBTOpHOE HCHOIB30BaHUE (PeKcorpad)CKUX MeUaTHbIX (GopM TpeOyeT
yAaJIeHUs [OCIIe TIeYaTaHusl KPacKH C € IOBEPXHOCTHU C IIOMOIIBIO CMBIBOY-
HBIX pacTBOpoB. CMbIBKa Ie4aTHBIX (opM 0COOEHHO BakHA B TOM cCiydae,
€CJIM YOANATh KPacKy C medyaTtHoW (opMbl HEOOXOMUMO B MpoIiecce redva-
TaHUA TUpa>Xa. B kadecTBe CMBIBOYHBIX pPacTBOPOB HAXOAAT HNPUMCHCHUC
(UpMEHHBIE CMBIBKH, OJHAKO JOCTAaTOYHO YacTO B MPAKTHKE MPEIIPHUITHI
HCIOJIB3YCTCA H30HpOHHHOBbll>lI CITUPT, KOTOp])lI‘/II C HCIaBHETO BPEMEHU CTaJl
UCIIOJIb30BaThCsl BMECTO ATUIIOBOTO CITUPTA.

I/I3B€CTHO, 4qTOo IIpu B3aHMOﬂeﬁCTBHH BBICOKOMOJICKYJISIDHBIX BCHICCTB,
BXOJISIIIIMX B COCTaB (hOTONOIMMEPHOTO CJIOsI Ie4yaTHOH (OPMBI, C PacTBO-
puTeIeM MPOUCXOnuT ero HabyxaHue. Mepoii HaOyXaHHUs SIBIISIETCS CTEICHb
HaOyxaHHs1, KOTOpasi XapaKTepHU3yeT N3MEHEHHE HCXOAHBIX Pa3MepoB 00pas-
11a 3a BpeMs HaOyXaHus.

Crenenb HaOyxanus (H ) Moxer ObITh onpenenena no gpopmyse (1):

ht—ho
H,= .
: ho

1009, (1)

rae ht — nuHelHbIH pa3mep oOpasia 3a Bpems t, MM;
ho — HavasbpHBIN JIMHEHHBIN pa3Mep oOpa3ia 10 Ha0yXaHus, MM.
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CkopocTh 3TOro Ipolecca, omnpeaenseMas MNOABHKHOCTBIO MOJIEKYI,
oueHuBaeTcs koddduuuentom qudpy3un. OHa MOXKET ObITh paccUnTaHa 110

bopmye (2):

To,5Hw 2)

rae & — IMHEHHBIN pa3mep o0pasia, ¢M;
Tn.sHe — BpeMs MTOJIOBUHHOTO HaOyxaHus, C;
k — smnupuueckast KOHCTaHTa.

VHHOBanMOHHAs METOMKA U3MEPEHNUS HaOyXaHusl, OllMCaHHas B pabote
[1], ocHOBaHa Ha oNpene’IeHUN U3MEHEHHsI TeOMETPUUECKUX pPa3MepoB 00-
pasuoB B nporecce ux HabyXaHHs C HOMOIIBIO ONTHYECKOTO MUKPOCKOIA,
HO/IKITIOYEHHOTO K BHJEOKaMepe, KOTopasi PErHCTPUPYET STH U3MEHEHHS C
nocienyoeid o0padoTKoi pe3ynbTaroB OleHKH B mporpamme Auto Cad
2014. [Ins onenku HaOyxaHust pOTONOJIMMEPHBIX ITEYaTHBIX JOPM B pa3iiny-
HBIX PACTBOPHUTEIIAX 3Ta METOIMKA ObLIa BIiepBbIe onpoOoBana B pabore [2].

B Hacrosieit pabote oreHuBaeTCs npoiecc HaOyxaHus GoTomnoaumMep-
HBIX [EYaTHBIX ()OPM B PAa3JIUUHBIX CMBIBOYHBIX PACTBOPax. DTH NeyaTHbIe
(opMbI M3roTaBIMBaIMCh Ha (GOPMHBIX mactuHax ¢upmer DuPont: coinb-
BEeHTHO BbIMbIBHOW DPR u o0paboTtanHoii o TexHonoruu Fast (¢ Tepmu-
4eCcKUM croco0oM ynajeHus: HezarnoaumepuzoBanHoro cios) DFR onHoit
U TOH ke TonmumHbl. OOpa3ibl me4aTHIX (GopM, comepiKalux IIANICIHOES
n300pakeHHe, BBIIEPKUBAINCH B CMBIBOYHBIX PacTBOpax B TEUEHHE pas-
JIMYHOTO BpeMeHH. [1o onucaHHON BbILIE METOIUKE B HEPEPHIBHOM PEKH-
Me OIpEeAesIOCh U3MEHEHHE UX TeOMETPHUYECKUX pasMepoB B Ipolecce
HaOyxaHus U necopOuuu (mporecc AecopOLMU U3ydalcs IO0Ce JTOCTHXKe-
HHSI MAKCUMAJIbHOU CTelleHH HaOyXaHusl, yaajeHus: o0pasia U3 CMbIBOYHO-
rO pacTBOpa M Mocje 0CBOOOKAEHUs oOpa3lia oT pacTBopuTens). B nanb-
HeieM ObUTH ITOCTPOEHbI rpaduuecKre 3aBUCUMOCTH CTeNeH! HaOyXaHus
(u mocnenyroniei 1ecopOIK PaCTBOPUTEIISI) OT BPEMEHHU U OIpeieieH KO-
sppunuent nupdysun.

Ha puc. 1 u 2 npuBeeHbl KHHETUYECKHE 3aBUCUMOCTH CTEIIEHN Ha0yxa-
HUSL ¥ 1I€COPOLIMY TIOIMMEPHOTO CJI0sI 00pa31ioB MeyaTHbIX (JOPM B UCCIEy-
€MBIX CMBIBOYHBIX PacTBOPAX.

CpaBHeHue HaOyxaHusi nedatHoit ¢popmel DPR B pazinmynbIx cnmprax
(puc.1) nmokaspIBaeT, 4TO Hpolecc HabyXaHHs B STHJIOBOM CIIMPTE HPOMC-
XOJUT OBbICTpee, YeM B M3OIPOITMIOBOM, HO IIPH 3TOM CTENEHb HAa0yXaHUs
B 9THJIOBOM CITUPTE BbIIIE. DTO OOBSACHIETCS €r0 MEHBIIEH MOJIEKYISIPHOI
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MaCCOﬁ, 4TO ABJIACTCA CYIIECTBCHHBIM IIPHU OIIUCAHWU IMPOTCKAaHUA IPOLEC-
COB 10 TU(Py3noHHOMY MexaHu3My. [Ipu 3TOM MakCUMaJIbHAs CTEIICHb Ha-
OyxaHusi B 000X CIHMPTax HE IPEBBIILAET JOMYyCTUMOIO 3HAYEHUs, paBHO-
ro 3%. DTo yka3bIBaeT Ha TO, YTO 00a CIIUPTa MOTYT OBITh HUCIIOJIb30BaHBI
I YKa3aHHOT'O THUIla NMEYAaTHBIX (I)OpM B Ka4€CTBC CMBIBOYHBLIX pacTBOPOB
0e3 kakux-nubo orpaHuyeHuii. CienyeT 3aMeTHTbh, YTO JE€COPOLIMOHHBII
Ipolecce, CBA3aHHBIH C y[aJeHHeM U3 MOJIMMEPHOro CIIos medatHoil ¢op-
MBI paCTBOPUTEJIA, HPOUCXOAUT AJISA O6OI/IX CIIUPTOB C JOCTATOYHO BBICOKOM
CKOpOCTBI0. [IpHUMHOIT 3TOr0 MOXKET OBITH OTCYTCTBHE B3aUMOCBSI3U MOJIe-
KyJI IIOJIUMEPa ¢ PAaCTBOPUTEIIEM.

LE
W% 1

£, han

Puc.1. 3asucumocmo cmenenu nabyxanus u 0ecopoyuu NOTUMEPHBIX C10E8
o0bpasyos newamnoii popmvr DPR om 6pemenu 8 CMbl8OUHBIX PACBOPAX:
1 — 6 smunosom cnupme, 2 — 8 U30ONPONULOBOM CHUPIE

Puc.2. 3asucumocme cmenenu nabyxanus u 0ecopoyuu nOIUMepHLIX C10E6 00pas-
yos neyamuou gopmul DFR om épemenu 6 CMbIGOYHBIX pACMEOPAX:
1 — 6 ducmunnuposanuoli 60de, 2 — 6 U3ONPONUTOBOM CRUpMe,
3 — 6 upmenHoll cmbleKe
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Amnanu3 HaOyxanwus niedatHoi ¢popmel DFR u mocneayromias gecopOrus,
MIpUBE/ICHHbBIE HA PHC. 2, TOKA3bIBAET, YTO MAaKCHMMaJbHas CTENEeHb Ha0yxa-
HUS TakXke He npesbimaet 3%.

OnHako B HMCCIEAYeMbIX PAacTBOPHUTENISX OHA pa3jiiM4Ha, MPUYEM Hau-
MeHbIlIasi CTENeHb HaOyXaHWs XapakTepHa Ul TUCTUILITMPOBAHHOM BOJIBI,
a HanOoupIas — st UPMEHHOM CMBIBKH, pEKOMEHI0BaHHOW pa3paboTyu-
KOM JaHHOM ne4atHoi ¢opmel. CieqyeT 3aMeTUTh, YTO MUHUMAaJIbHAs CTe-
NeHb HaOyXaHUs JIOCTUTAETCs B BOJIE, HO IIPH 3TOM C OOJbLIEH CKOPOCTHIO,
4eM B JIPyTUX CMBIBKaX.

JlecopOLMOHHBIN NPOLIECC B UCCIEAYEMbIX PACTBOPUTEISX MPOTEKAET C
Pa3MYHON WHTEHCHBHOCTBIO, TIPUYEM B M30IPOIMIOBOM CIIHPTE OH MpPO-
TeKaeT Hanboliee MHTEHCUBHO BO3MOXKHO M3-32 OTCYTCTBHSI MEXKMOJIEKY-
JISIPHBIX CBSI3E€H MEX/1y ITOJMMEPOM M PaCTBOPHTEINIEM, MOSBICHUE KOTOPBIX
3aBHCHT OT IIPUPOABI PACTBOPUTEIS U TIOJIMMepa. B koHeYHOM HTOTe BO BCEX
CMBIBKaxX HaOJOaeTCs MMOJTHast OT/1aua IIOJIMMEPOM PacTBOPHUTEIS, XOTS Xa-
paxTep IpoTeKaHus JecopOLMH B BOJIE U U3OIIPOIIHIIOBOM CIIUPTE B OTIHYHE
OT ()UPMEHHOI CMBIBKH IIPOTEKAET CKaYKOOOPa3HO.

[ockonbky crenenb HaOyxaHHs NpPU MCIIOJIb30BAHHM HCCIEIYEMbIX
CMBIBOK HE MIPEBBILIAET HOPMUPOBAHHOTO 3HAYEHUSI, ’TH PACTBOPUTEIH MO-
T'YT OBITh HCIIOJB30BAHBI B KAYECTBE CMBIBOK neuatHoil popmer DFR.

Pesynbrarhl OlIeHKH TapaMeTpoB HA0yXaHHUsl, B TOM YUCIIe KO PHULIUEeH-
Ta nudQy3un, npuBeaeHbI B Tabnuie 1.

Tabnuya 1. Ilapamempol nabyxanus neuammuvlx ¢opm

DPR DFR
IMapameTpsr JUCTUILIN- HU30I1pO- (bupMeHHas | STHIIOBBIM HU30IIpO-
HaOyxaHus pOBaHHas | TIMJIOBBIH CMBIBKa CIHpPT MHJIOBBIH
BOZIA CIHPT CIIUPT
MaKCHUMaJIb-
Hast CTCHCHE 1,44 1,71 2,57 1,40 0,97
HaOyxaHUs,
%
Bpewms mak-
CHMATIBHOH 60 120 180 240 300
CTENEeHH Ha-
OyXaHws, C
ko3 dunneHt
mudysum, 591107 3,7410° 2,1010% 3,0610° 2.110°
cm?/c
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AHanu3 pe3ynbTaTtoB TaONUIBI MMOKAa3bIBACT, YTO XapakTep HaOyXaHuUs
UCCIIeyeMbIX Ie4aTHBIX (JOPM B CMBIBOYHBIX pacTBopax pasinuyeH. Hecmo-
Tps Ha TO, YTO BCE MCCIIEAYEMbIE CMBIBOYHBIE PACTBOPHI MOTYT OBIThH IPH-
MEHEHBI JUIsl YAAJIEeHNs] KPACKH C UCCIIEAYEMBIX MeYaTHbIX POpM, CTENIEHb HX
HaOyxaHusl, BpeMsl JOCTUKCHUS MaKCHMAaJIbHOTO HaOyXaHus U KO3 Quiim-
eHT quddy3un y HUX BecbMa 3HaYNTEIbHO OTIMYAIOTCS. DTO JienaeT HeoO-
XOJMMBIM YYUTBIBATH 3TOT (AKT, HPOU3BOJISI BBIOOP CMBIBOYHOTO PACTBOPA.
Tak, meuatnas ¢popma DFR meHee ckioHHa K mpoleccy HaOyXxaHus B pac-
TBOPUTEIISX, 4YeM 1euaTHas ¢popma DPR.

JlaHHbIe pe3ynbTaThl HE MPETEHIYIOT Ha IOJIHOTY HCCIEIOBaHUI MpH
BBIOOpE KOHKPETHOM CMBIBKH, OHU JIMIIb NO3BOJISIOT KOHCTaTHPOBAaTh, YTO
JUISl TIeYaTHBIX (POPM MOAOOP CMBIBOUHBIX PACTBOPOB HE MOXKET OBITH CITy-
JalHBIM U TpeOyeT Cepbe3HOro MOAX0Aa C YYETOM, B TOM UYHCIIE, PEKOMEH-
Janui Mpou3BOANTEINST (POPMHBIX TUIACTHH.

B pamkax pabotbl Obli1a c/iesiaHa MorbITKa IPUMEHUTh METOIUKY OLICHKU
HaOyxaHHs MeYyaTarolinuX 3JIEMEHTOB Pa3IMYHbIX pa3MepoB IS olpeere-
HUS CTENEHH HaOyXaHUs B pa3IMYHBIX CMBIBOYHBIX pacTBopax. B pesynsra-
TE MPOBE/IEHHBIX MCCIIEI0BaHNH OBIJIO TOJIyUeHO, YTO ONHKCaHHas B pabote
METOJIMKa MOXKET OBITh MPUMEHHMA JJIsl ONpe/ieIeH s HaOyXaHusl Ieyararo-
IIMX 3JIEMEHTOB C pa3nuyHOi S oTH. [TokazaHo, 4yTo Ha me4aTHbIX Gopmax
DFR ynaercs oueHuTh npu HaOyXaHUM U3MEHEHUE Pa3MEpOB MeYaTaoLINX
9JIEMEHTOB TOJIBKO ¢ S oTH. 6onee 50%. Ha neyarnsix gpopmax DPR Gbi10
BO3MOYKHO OIIEHUTH M 5% IeUaTarolIMi JJIEMEHT, TaK KaK JJaHHas IeyaTHas
(dhopma HabyxaeT B OOJIBIICH CTCHICHH U U3MEHECHHS Pa3MEPOB IEYaTAOIIIX
9JIEMEHTOB CTAHOBSTCS 0Oo0Jiee 3aMETHBIMH M OTJIMYUMBIMH. BO3MOXKHBIE
OTpaHUYEHHS UCIIOJIb30BAaHUS METOAUKH CBA3aHO CO CIOXKHOCTBIO KOHTPO-
JIsl IOBEPXHOCTH IeyaTHOU (hopMbI (0COOEHHO ¢ MaTUPOBAHHOMN MOBEPXHO-
cThi0 Ha neyatHbIX opmax DFR) Ha oOpa3uax, moMemeHHbIX B pacTBOPH-
tenb. Tem He MeHee, P MPOBEICHUH UCCIIEIOBaHMI OBbLIO TIOJIyYEHO, YTO
BJIMSIHME CMBIBOYHBIX PAacTBOPOB Ha HalOyxaHHE IEeYaTarolUX 3JIEMEHTOB
MOYUHACTCS TE€M K€ 3aKOHOMEPHOCTSIM, 4TO U JUI IutameKk. OTiu4us Ka-
CaroTCsl KOJIMUECTBEHHBIX 3HAYEHUI TapaMeTpoB HaOyxaHus. OqHako, ObUIO
3aMeueHo, 4TO HaOyXaHue IevaTalouux IEMEHTOB ¢ S OTH., paBHbIM 50%
u, Tem Oosee 5%, BoIlre, 4yeM y iamku (SotH. paBao 100%), npuyem uem
MEHbIIIE TICYaTAOLIHIIA JIEMEHT, TeM HaOyXaHue ero 0oJibIIe. TO CBA3aHO C
Pa3IMYHON MJIOLIABI0 KOHTAKTA MOJIUMEPA C PACTBOPUTENIEM U MOJATBEPK-
JlaeT U3BECTHBIC U3 MIPAKTUKH PE3yJIbTaThl H3MEHEHHS BEJIMYUHBI SOTH. Ie-
YaTaIoUIMX 3JIEMEHTOB Pa3IMYHBIX pa3MEpPOB.
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Takum 00pa3zoM, pe3ynbTarsl paboThl MOATBEPKAAIOT BOBMOXKHOCTD MPHU-
MEHEHHsI METOJMKH JIJIsl OLICHKH T1apaMeTpoB HaOyXaHus (POTOMOIMMEPHBIX
nevyarHbIX ()OpM B Pa3IMYHBIX PACTBOPUTEIISX.
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OCOBEHHOCTU UHTEPHET-BEPCUU BEJIOPYCCKOW
PETMOHANIbHOW FA3ETbI
«MIHCKASA NPAYAA»

Knpunnosa A. C.
benopyccknin rocygapcTBeHHbIn
TEXHONIOTMYECKNI YHUBEpCUTET

Abstract

The article compares the two versions (paper and electronic) of the news-
paper “Minskaya pravda” in terms of the completeness of the material, in-
formation content and apprehensibility of published texts. The obtained
results allow to conclude that the electronic and printed versions do not
differ significantly from each other, however from the perspective of infor-
mation content online text surpasses traditional print text, as online ver-
sions allow you to put more fresh material (eg breaking news feed or news
in the area, the country, world and etc.).

Knrouessie cnosa

YHmepHem-8epcus, neyamHas 8epcus, peeuoHanbHele CMU, xypHanucmukda,
calim, supmyansHoe Medua npocMpAaHcmeo, Maccmedus, UHMepHem-
pecypc, yenesas aydumopus, yumamesnbckuli aopec.

C nosiBnenueM cetu MHTepHET NPOU3OIIIN 3HAYUTEIbHbIE U3MEHEHUS
BO MHOruX cepax HamieW >KU3HH, B TOM 4HUCIIE B JIUTEpaType U XKypHa-
JUCTHUKE. TPEBOXKHBIMU JJI OTPACIHIU ABJISAIOTCS TEHJIEHIIUH MOCIETHUX JeT
M0 CHIDKEHUIO MOANUCKH Ha medarnele CMU, nageHue tupaxeiut, oramm-
OHHOCTh U HEOKyNaeMocTh rocyaapcTBeHHsIx CMU [1]. B cBs3u ¢ 3TuM B
Hallle BpeMs IPaKTHYeCKH HEBO3MOXKHO MPEACTaBUTh Tpaaumonasie CMU
0e3 MHTEPHET-BEPCUH, MOCKOJbKY «BUPTYyaJbHOE MEAHMa MPOCTPAHCTBO —
9TO HJealibHas cpeAa sl ObICTPOro pacHpoCTpaHeHHs WHPOPMAIMU 110
BceMy MHpY. CpeICcTBOM paclpoCTpaHEHHUs CITyKaT pa3IM4HbIe MaTepHUabl,
HaIlMCaHHbIE TaKUM 00pa3oM, YTOOBI OKa3aTh MaKCMMaJIbHO TIIyOOKOE BO3-
JeiicTBue Ha LieneByro ayauTopuio. [1o3ToMy cerogHs MOXHO TOBOPHUTH O
TOM, YTO BUPTYaJIbHOE IPOCTPAHCTBO MPECTABISIET COOOH HE TOJBKO MH-
(hopMaOHHO-KOMMYHHUKATHBHYIO CPe/ly, HO TaK)Ke HCIIOJIb3YyeTCsl KaKk MH-
CTPYMEHT BO3JEHCTBUS» [2].

Wzyuenue ocobennocteit CMU B MHTEPHET-IIPOCTPAHCTBE — AKTyaJIb-
Has 3aJa4a He TOJIBKO JI COLMOJIOTUHU, MOJUTOJIOTUU U IICHUXOJIOTHH, HO
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JUISL TEOPUHU U TIPAKTHKH COBPEMEHHOM KYPHAJIMCTUKU. Pe3ynbrarTsl Takoro
UCCIIEIOBAHMS MTO3BOJISAIOT YCTAaHOBUTh M YPOBEHb BOCTPEOOBAHHOCTH Ha
COBPEMEHHOM pBIHKE MacCMeHa, CTeNEeHb BIMAHUSA MHTEPHET-pecypca Ha
OXBar LIeJIEBOM ayJUTOPHH.

3amada cTaTby — ONpeAeSeHHE OTIMYHUTENbHBIX 0COOCHHOCTEN MHTEp-
HeT-BepcuM ra3erbl «MiHCKasi Ipayna» OT e€e Me4aTHOW BEepCHH, a TaKkke
aHaJIM3 caiTa ¢ IPyTMMH CETeBbIMU pecypcamu Oenopycckux CMU.

«MiHcKas mpayaa» — IIaBHOE IeyaTHOe u3laHue MUuHCKOW oOiacTtu.
Brixomut 3 pasa B Hegenmo. Ha aexadps 2014 1. tupax — 50 988 sx3emruisi-
pos [3].

Oo6nactHas rasera «MiHckas mpayaa» ocHoBaHa 1 Hosi0ps 1950 r. mocra-
noenenueM bropo LUK KIIb kak opran Munckoro odokoma u ropkoma KIIb,
obnactHOTO U ropozackoro CoBeToB JIenyTaToB TpyAsuuxcs. J1o 3Toro kpyr-
HEHIMI PeruoH peciyOInKN He UMeJl CBOETO MeYaTHOro oprana, QyHKINN
€ro BBINIONHsUIA ra3eTa «3Bs3na». CHavana « MiHcKast Ipay/ia» BIXOIUIIA Ha
OenopycckoM si3bike, ¢ 1990 . — Ha OEJIOPYCCKOM U PYCCKOM.

C 1996 1. yupenuTesisiMy ra3eThl BHICTYIAIOT 00IaCTHOW MCIIOTHUTEIb-
HBIH KOMUTET, 001acTHON COBET JeNyTaToB U KOJJIEKTUB PEaKLUH.

C 2003 1. mo perieHnt0 MUHCKOT0 00J1aCTHOTO UCIIOJIHUTEILHOTO KOMHU-
TeTa B LESIX Peau3al[ii MOJIOJCKHOM MOJUTUKH CTajl BBIXOJUTH CIEIH-
aNbHBIA BBITYCK «Moran3b MiHmrgbiHb. C 3TOro e roja razera Hadasja
M3]1aBaThCs B MOJIHOI[BETHOM BapuaHTe [4].

B razere ocBematorcs 00LIECTBEHHO 3HAYMMBbIE TEMbI: COLMAILHO-3KO-
HOMHYECKOE Pa3BUTHE 00JacTH, 00pa30BaHUsI M KYJIBTYpbl, COLUAILHON
3alIMThl HACEJIEHHS, 3I0POBOT0 00pa3a )KHU3HU U Jp. — a TaKXKe IMOJIUTHYe-
ckue coObITust U HoBocTH. «MII» conepxur pyOpuku «CoObITHS HEIETH»,
«AKIHTBDY, «AKTyanpHOY», «Criopt», «Pamapuép» «Ha xonTponey», «Kuu-
ra npeajoKeHuiy, « MiHIIUbIHA: JbIHAMIKA POCTY», «J{bICKyCIHHBI KITyO»,
«Hanzénnae», «3BOHOK HE MPOCTO Tak», «Pa3roBop 3a yakoi yasy, «Po3-
rayacy, «/a Bemamay, «Y 0a3zapHsl 13¢Hby, «Csa310ay, «Ilapanb, « Ypoku
OepexuBocTH», «O IpaBUiIaX XOpPOLIEro TOHa», «3 JOOpPBIM HACTPOEM»,
«JIucras kaneHaapb», K AHEKIOTBD», «ACTPONPOrHO3» U JAp. ['a3era BKIIO-
yaeT cOOCTBEHHbIE (POTOPENOPTAXKU U WILTIOCTpaLH [5].

I'azera momymsipHa, 4TO CBUAETENBCTBYIOT JaHHBIE IO MOJIHICKE B FOPO-
ne MuHcke, 3a anpenb 2016 1. Ha razety «MiHcKas npayiay moInucaiuch
18 mHAMBHAYaNnbHBIX U 169 BenoMCTBEHHBIX moamnucyuka. [Tockonbky uH-
TEPHET-BEPCUH 3HAUYUTEIBHO JOMOJIHAIOT QYHKIMU TpaauuuoHHbx CMU,
Ba)XHYIO POJIb UTPAET HAJMYKE caiTa rasersl [6]. «OTo yBeiauyeHne odbema
U pa3HooOpasue WH(POPMALUH, TTOBBIIICHUE ONEPATUBHOCTU €€ JO0CTaBKH,
pacummpeHne ayuTOpyH, YIPOILIEeHHEe 00paTHON CBSI3U M MOSIBJICHUE HOBBIX
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(hopM COTpYAHUYECTBA C ayAUTOPUEi, XpaHEHUE KOHTEHTA B apXUBax C Obl-
CTPBIM JIOCTYIOM, 0OJiee pa3HOOOpa3Has pekiiaMHas U HH(pOpPMaIMOHHAS
nojaepxkka» [7].

Caiit razersl «MiHCKasi Ipayaa» BBINOJHEH B XapaKTEPHOM CTHIIE JJIs
JAHHOTO M3/1aHUs — WPUQTHI U LBETOBOE O(OPMIICHUE CXOIHO C MEeYaTHON
Bepcueil. Eciu oOparuthes k kinaccudukaiuu uccienosarens A. Kokopuna
JJIEKTPOHHBIX U3JaHUH 110 KOHLENLIMU JU3aliHa, TO CAalUT IPUIEPKUBACTCS
NPUHIUIINAIBHOW MOJIENIM M BOCIPOU3BOAUT JWU3alH MEYaTHOrO MPOAyKTa
[8].

HenocpencTBeHHO MO JIOTOTUIIOM U3aHUS HAXOIUTCS CIHCOK PyOpHUK
U 1oipyOpuK, BeInonHsomuX GyHkunu HaBuranuu («O razerey, «[loamnu-
cka», «Pexnamay, «Konrakre», «PDF-apxuB», «TenedoHb», moapyopuku
«Ilonath oOBsBICHHEY, «Bakancun», «®otoy, «Buneoy», « MIT:poekThI»),
a HaJ| JIOTOTHIIOM pa3MelleHa ITaHe)lb PerucTPpalui/BXo/a, a TaKKe MaHelb
TIOHCKaA.

B nenTpe pacronaraercsi OCHOBHOM KOHTEHT, pa3/elIeHHbIA Ha OIOKHU-
pyopuku: «IlepBas monoca», «HoBocTu B obnactu/mMupe/crpaney, «CBexue
HoBoctn/ Kunorearp Munmunbl/ JKeiuuésae/ J[3iBaciny, «M30panHoe ot
MII», «Commym», «MynbTumenua», «MHTepBbIO», «OTKIMK YUTATENEH
COIIPOBOKJa€MbI€ PACIIMPEHHBIMM aHOHCAMHU CTaTell ¢ MIUIIOCTPalUAMU.
YuTaresib HHTEPHET-BEPCHH MOXKET OCTaBHUTh OLICHKY ITyOJIMKAallUU U TPO-
KOMMEHTHPOBaTh ¢¢ B BkonTakrte, Facebook, HakaB COOTBETCTBYIOIIYIO
UKOHKY MOJ TUI0M. BO3MOXXHOCTH KOMMEHTHPOBAHHUS B COLMAIBHBIX Ce-
TAX — OJHO M3 BaXKHBIX OTIMYMHA HMHTEPHET-BEPCHUU OT CBOETO IEeYaTHOTO
IPOTOTHIIA.

[Tomumo mocTyna K NOCIEAHUM MyOIMKALMSIM, MOXKHO 3aINITHYTh B ap-
xuB raszetsl 3a nepuoa ¢ 2008 mo 2016 rogsl. Tak ke Ha caliTe ecTb py-
Opuka «MynsTUMeHay, TIe COOpaHbl HHTEPECHBIE CIOXKETHI, TaK WM HHAYe
CBsI3aHHBIE C TEMaMU HOMEpA, a Takke rpaduueckrue CChUIKU Ha pyOpUKHU
«TenedoHHsbIi cipaBouHUK MUHIIMHBD), KOTOPBIH MTO3BOJISIET B OHJIAH-pe-
KHMe y3HaTh HeoOXoanMbIi TenedoH, «Pexnama Ha caliTe», C TOMOIIBIO KO-
TOPOT0 MOXKHO y3HaTh, KaK Pa3MECTHTh PEKIaMHOE OOBSBICHHE HA JAHHOM
caiite, «['01 KyIBTYpBI» — MO3BOJIIET OBITh B KypCe MOCISIHUX COObITHI. B
OyMa)KHOM H3JaHHUU TAKOTr0, KOHEYHO K€, HET. DTO eIl OIHO MPEeHMYIe-
CTBO cailra.

EcTb 1 Apyroil OMH UHTEPECHBIN IIPOEKT, KOTOPBII Peaanu3yercs TOJIbKO
B MHTEpHET-cpene. D10 pyopuka «OTKIMK YuTaTeneil», KoTopas MpoBOAUT
OIIPOC Cpey MOANUCUYHUKOB, HAIIPUMED O MPHUBBIYKE KYPUTb.

g onpeneneHus ypoBHS ONTHUMU3ALUN UHTEPHET-BEPCUU T'a3€Thl MbI
obparuinck K caiity-niporpamme «Analysis», KOTOPBIi IpoBepseT 3ampa-
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IIMBAaeMbI CaliT Ha HHACKCAIMIO, KaTaJloTH3allhi0, IOCEIIaeMOCTh, €ro
CKOPOCTb, OUIMOKH M T.II., ¥ NPOAHAIU3UPOBAIN UHTEPHET-PECYpPCHI Ta3eT
«MiHckas npayna», « AprymenTsl 1 paktsl B benapycny, «Komcomonbckas
npaena B bemapycu » (tabmuna 1). IIporpamma ycTaHOBHJIA CpelHEE Ka-
4eCTBO caiita rasersl «MiHckas mpayaa» (67 %), onpenenus mpu 3tom 17
ounOoK. bbut ycTaHoBieHa MupoBas rocemnaeMocTs 1o pedtunry Alexa 10
925 053 mecto, ogHako MecTo no benapycu He BbIsABUIO [9]. «AprymeH-
Thl U QaxTel B benapycu» nonyumiu 74%, MOCKONBKY ObIIIO 0OHAPYKEHO
14 omnOoK, mpu 3TOM 110 peTHHTY Alexa razera « Audy» 3aHUMaeT B MUpE —
464 128, a B benapycu — 4 649 mecrto [10]. ¥V razersl «Komcomonbckast
npasaa B benapycu» 78% ontumunzanuu caiita u 12 ommbok. [Ipasaa no
peiituHry Alexa 3aHMMaeT caMblil BBICOKHH 1OKa3arelb: B Mupe — 35 965, a
B benapycu — 96 [11].

Tabnuya 1. Yposenv onmumuszayuu unmeprnem-sepcuti nevamuvix CMHU

X
) . o AprymeHTbl U pakTbl B | KoMcomonbckas
E k MNokasatenn | MiHckana npayaa
E & Benapycu npaspaa B benapycu
e ¢
Anpekc TUL, 80 1800 4700
[
3 g Anpekc Rank 3u36 5u36 6136
g
2 2 | Google
© o H 51310 61310
= PageRank er "3 "3
x
5
g AHpeKc 21483 195984 1847992
g Google 15 200 68 300 484 000
<
Anpekc.Ka- B kaTeropum «la- B kateropuwu «lase- B kaTeropum «lase-
Tanor 3eTbI» Thi». Thi».
b
'g DMOZ.org OTcyTcTByeT MpucytcTeyeT MpucyTctayet
©
[
N Mail.ru OTcyTcTByeT OTcyTcTByeT OTcyTcTByeT
Rambler OTcyTcTByeT OTcyTcTByeT OTcyTcTByeT
& 2
G | B mupe 464 128 35965
[TH 10925 053
3 = | B Benapycu 4649 96
[
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HaiiaeHo 65 . HaiiaeHo 24 ownbkm
OwnbKkn HTML A HaiiaeHo 4 ownbkn n A
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z Koaa " 2 npeaynpexaeHus. "
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06nacTb 3Kpa- PaHiua L P paHnLy PaHiua L
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06/1acTU 3KpaHa. 06/1aCTM 3KpaHa 06/1acTH 3KpaHa.
Ha Bawwux cTpaHu-
Lax He yKa3aHa 06- | CaiAT npaBuabHO oTo- | CaliT NpaBuIbHO
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* BpIJICJICHHBIC TYCUKHA 0003HAYAIOT OMIMOKK B ONTHMHU3AIMOHHBIX TIOKA3aTesX caiTa.

[TomyueHHBIE pPE3yabTaThl MO3BOJIAIOT 3aKIIOYHUTH, YTO 3IEKTPOHHBIE
U TeYaTHbIe BEPCUU CYIIECTBEHHO HE OTIMYAIOTCA APYTr OT Apyra, OJHa-
KO C MO3UIMK HMH(OPMAaTHMBHOCTH HMHTEPHET-TEKCT IMPEBOCXOIUT TpPaiH-
LIMOHHBIM IEeYaTHBIN, MOCKOJIbKY HMHTEPHET-BEPCUHU IO3BOJISIOT MOMEIIATh
OoJIbIlIe CBEXKHMX M MHTEPECHBIX MyOJIHMKALUil, a Tak)Ke BUIEO- U ayJHoMa-
TepHajbl, OPraHN30BbIBATh OHIAMH-IIPOEKTHl. OHAKO YUTATENbCKUN ajpec
ra3eTsl «K MiHCKas Ipayia» — CPpeIHUI BO3PACT, IS JIUI] JAHHOU BO3PaCTHON
KaTeropuu MpUBBIYHEE IT0JIB30BAThCS TPATUIIMOHHBIMU HCTOYHUKAMH T1OJTY-
yeHust nHGopMannu (KHUTH, Ta3eThl, )KypHAIbl U T. [1.), IOITOMY Ul STOM
ayJUTOPUH MPEAyCMOTPEHA MOAMKUCKA 3TOTO MEYAaTHOTO U3JaHUs.
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[MockonbKy razera « MiHcKkas mpayia» He peau3yeTcs B IpoJaKe B TOU-

Kax PO3HMYHON TOPTOBIH, a PACHPOCTPAHAETCSA TOJIBKO IO IOIMUCKE U
Yyepe3 apXHUB MHTEPHET-pecypca, TO OHA TepsieT 3HAYUTEIbHYIO YacTh YH-
TaTeNbCKON ayqUTOPUU. DTO BUAHO IO ONTHMHU3ALMOHHBIM IOKa3aTelsiM
caiiToB B Tabnuue 1, T. K. HEOCTATKH CalTOB BCEX TpPeX ra3eT B OOJIBLIMH-
CTBE CIy4aeB OJMHAKOBBI, OJJHAKO ITOKA3aTENH 110 MOCEIaeMOCTH 1 aKTUB-
HOCTH B COLIMAJIBHBIX CETSIX MHTEPHET-BEPCUM ra3eT «ApryMeHThl U DakThl
B benapycu» u «Komcomonnsckas npasna B benapycu» 3Ha4MTEIHHO NPEBBI-
LIAOT ITOKa3aTeliu ra3eTbl « MiHCcKas mpaynay.
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UCCNEAOBAHUE BO3MOXHOCTEN
NAMUHALMOHHOW TEXHONIOT N NONYYEHUA
NEYATAIOLMX SJIEMEHTOB C NJIOCKOW BEPLUMHON
HA PA3JIUYHbIX TUNAX ®OPMHbIX MIACTUH

KapTtawesa O. A. JleweHko [l. A.
MocKoBCKUI rocyfapCcTBEHHbIN YHUBEPCUTET neyaTu
umeHn MeaHa Oepoposa

Abstract

This work covers the assessment of lamination’s technological potential in
producing flat-top dot printing elements on various types of flexographic
printing plates. The configuration of various-sized printing elements on the
plates and the quality of prints are defined.

B nocnennue roasl MHOTHE (UPMBI-ITPOM3BOANTENTN POPMHBIX TUIACTHH
U pa3pabOTUYMKK TEXHOJOTWH Il M3roToBieHus: Quekcorpadckux mnevar-
HBIX ()OPM CTaBST Mepes coO0H 3a1a4y YCOBEPLUICHCTBOBAHMUS CTaBIICH yKe
TPaJULIMOHHON HU(POBOK MACOYHOW TEXHOJIOTHH/

[IIupokoe MpUMEHEHHE JTOM TEXHOJIOTMH Ha MPEANPUITUSIX B TEUSHUE
psiza JIET CYIIeCTBEHHO PacUIMPUIIO BO3BMOXKHOCTH (iekcorpadckoil meyar.
Kak m3BectHO [1], CyTh TEXHOJOTMH COCTOMT B HCIIOJIB30BAHUM AJISI HU3TO-
TOBJICHUS TIeYaTHOM (OpMBI  (QoTorOIMMEPHU3yeMOii (POPMHON TUIACTHHBI C
MAacOYHBIM CJIOEM, Ha KOTOPBI OCYIIECTBIISIETCS IIEPBUYHAS 3aIlHCh, T.€. 00-
pasyercst Macka, KOTopasi HCIIOJIb3YETCsl IPY OCHOBHOM AKCIIOHHUPOBAHUH JIJIS
(hOopMHUpOBaHUS MEYaTAIOUIMX IIEMEHTOB B pe3yJbTaTe (hOTOMOIMMEPH3ALIIH.

Crpoenune Takoil ()OPMHOM IUTACTHHBI, COCTAB THI ¥ TOJILIUHA Macoy-
HOT'O CJIOSI K€ Ha CTaJiuH MOJTY4YEHHsI MACKH CKa3bIBAaeTCsl Ha Ka4eCTBE M30-
OpakeHHsl, B TOM YHCJIE 32 CUET YCTPaHEHHUs! pacCesiHHs MPH IIePBUYHOMN
3anucy. OKa3bIBaeT BIMSHUE Ha KA4YECTBO U CTa/IUs TPOBENICHHUSI OCHOBHOTO
9KCIIOHMPOBAHMsI, KOTOpast IPOBOAUTCS B BO3YLIHOM cpesie. DTO MPUBOIAUT
K TOMY, YTO KHCJOpPOJ BO3AyXa BO3IACHUCTBYeT Ha (hOTOMOIMMEPU3YEMbIi
cnoit (PIIC) u Topmosut nporiecc nonumepusanuu [2]. B pesynsrare Tako-
O BO3JeiicTBUS 00pa3yroTCsl IeyaTatomiye AIEMEHTBI C KPYThIMU IPaHsIMU U
OKpyIIbIMK BepuinHamu. Ha puc. 1 cxemarudHO 1mokas3aHsl MpoQuiIH rneyva-
TAIOIIMX AJIEMEHTOB Ha NEYaTHHIX (POpPMax, U3TOTOBJIEHHBIX IyTEM KOITHPO-
BaHus yepes horodopmy (1) u o HUPPOBOM MACOUHOM TEXHOJIOTHH ITyTEM
SKCIIOHHPOBAHUS uepe3 Macky (2).
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1 2

Puc. 1 Kongueypayuu nevamaiowux 31eMeHmos Ha neYamubix Gopmax,
U320MOBTIEHHBIX N0 MEXHOLOSUAM.
1 — konupoganuem, 2 — yughpogoii macounoul

KpyTble OOKOBbIE TpaHU IeYaTarouX 3JIEMEHTOB, COPMUPOBAHHBIX B
pe3ysibTaTe BO3JCHCTBHS KUCIOPOAa B LHM(POBOH MAaCOYHOW TEXHOJIOTHH,
paccMarpuBajIHMCh B CBOE BpeMs KaK JOCTOMHCTBA 3TOW TEXHOJIOTHH, IIO-
CKOJIbKY 00€CIeunBalli BO3MOXKHOCTh BOCIIPOM3BENICHHSI BHICOKUX CBETOB
U JPYTHX MEJIKHUX DJIEMEHTOB M300pakKeHHsI IIPU MeYaTaHUU C MaCTHYHBIX
¢nexcorpadekux nedarHsix (opM. OJHAKO TOSBUBILUECS B TOCIEAHUE
TOJIbl Pa3JIMYHbIC BAPUAHTHI peann3aliy HU(QPOBON MACOYHOM TEXHOJIOTHH,
OCYILECTBIISIEMbIE YCTPAHEHUEM KHCJIOpOJa MPH OCHOBHOM DKCIIOHUPOBa-
Hun OIIC, no3BossIIOT POPMUPOBATH NEYATAIOIIUE IEMEHTHI HE TOJBKO C
KPYTHIMH OOKOBBIMH I'DaHSIMH, HO C INIOCKMMHU BepIIMHamMH. Takue TexHo-
JIOTHH COYETAIOT B ce0e BO3ZMOKHOCTH LIU(PPOBOI MAaCOUHOMN TEXHOIOTHUH CO
CcocoOHOCTBIO 00eCIeYrBaTh OOJIBINYIO CTA0MIBHOCTD U ITPEACKa3yeMOCTh
Pe3yJIbTaToOB MeyaTaHus. ITO MO3BOJISIET AOCTHYb OOJIee BEICOKUX IOKa3are-
JIel KauecTBa IeYaTHBIX OTTHCKOB.

Paznuunbie GpupMBI-pa3paboTUMKK TaKUX TEXHOJIOTHH [2] mpejsiararor
pa3nuYHble TEXHUYECKUE PELICHUs JUIs YCTPaHEHUs! BO3JEHCTBUS KHCIIO-
poxa. OmHMM M3 HUX SIBJISETCS JIAMUHAI[MOHHAs TEXHOJIOTHSI, CYLIHOCTb
KOTOPO# 3aKJI0YAeTCs B UCIIOJIB30BAHUM ITPH OCHOBHOM JKCIIOHHPOBaHHU
IUIEHKH, KOTOpas Haubojiee MPOCTBIM CIIOCOOOM 3allUIAeT TOBEPXHOCTh
(hOpPMHOW IIJIACTUHBI C YK€ 3aIIMCAaHHOI MacKOW OT BO3JEHCTBHS KUCIOPO-
Ja. OTa IUIeHKa BIIOCIIECICTBUY YIAISIETCs Iiepel] MPOBEJCHUEM JalbHEHINX
(DMHMIIHBIX CTAJANH M3TOTOBIICHHS NEYaTHBIX (OPM.

Ecnu ompenensronuM pakTopoM B TaKOH TEXHOJOTHH SBISIETCS yCTpa-
HEHHE KHCJIOPOZAA BO3/yXa, TO MOXXHO HPEAINOIOKUTh, YTO TUI (OPMHOU
IUTACTHHBI HE JOJDKECH BJIMATH Ha MOKa3arelld KauecTBa IeyaTHbIX (opM U
MOJTY4YEHHBIX C HUX NeYaTHBIX OTTHCKOB.
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B pamkax Hacrosiieid paOOThI MO0 OMMCAHHOW BHINIE JAMHHAIMOHHON
TEXHOJIOTMM OBUIM M3TOTOBJIEHBI MevyarHble (GopMbl. [Ipu npoeneHun
HCCIIEI0OBaHUI UCTIONB30BAINCH (POPMHBIE INIACTUHBI JIBYX IPOU3BOIUTEICH!
¢upmbr Flint Group — Nyloflex ACE New Digital (1) u ¢upmsr Du-
Pont Cyrel DPR 45 (2), kotopsie 00Jaat0T MPAKTUYECKH OJUHAKOBBIMHU
TEXHOJIOTMYECKUMH BO3MOXKHOCTSIMH, XOTS TBEPAOCTh (POPMHOM IIIACTUHBI
2 Ha nBe equnHuLbl (o llopy A) Huke. PexuMbl H3rOTOBICHHS EYaTHBIX
¢bopM Ha 3TUX (OPMHBIX IUTACTHHAX OBUIM IMPEIBAPUTEIBHO MOX00paHbBI
IIPY TECTUPOBAHUH.

Ha nepBoM »orame wuccienoBaHWi —OLEHHMBalIach KOHGUrypauus
TIeyaTarolInX C 11eJIbE0 BEISIBIICHUS PEaIbHBIX BOBMOXKHOCTE I IaMUHALIMOHHON
TEXHOJIOTMH, TIO3BOJISIONIEH 10JTy4aTh e4aTaloune 3IEMEHThI C INIOCKUMU
BepmmHamu. Ha puc.2 mpuBeneHsl MUKpOQOTOTpaduu pasiuyHBbIX 110
pasMepy IedaTarolyX 3JIEMEHTOB Ha Ne4aTHhIX (OpMax, U3rOTOBJIEHHBIX
Ha 000MX THIaX HccieayeMbiX GpopMHbIX miaacTuH. OneHka KOHUrypauuu
MIPOBOAMIIACH TPOQHUIBLHBIM METOAOM Ha Cpe3ax MeyararoiuX JIeMEHTOB U3
00J1aCTH BBICOKUX CBETOB U IIOJIyTOHOB H300pa)KEHUSI.

Puc. 2. Buewnuil 6u0 neuamaiowux 31eMeHmos ¢ OMHOCUMEIbHOU NIOUA0bIO
2% u 30% Ha neyamHwviX GopmMax, NOTYYEHHBIX NO JIAMUHAYUOHHOU MEXHONIO2UU,
Ha gopmubix niacmunax 1 u 2

AHanu3 KOH(QUTypaly Ie4aTaronX JIEMEHTOB T0Ka3all, YTO MEJKHe
9JIEMEHTBl UMEIOT MPAKTHUYECKH OAMHAKOBYIO ()OPMY: IUIOCKHE BEPLIMHBI,
KPYThl€ BEpXHHUE YUACTKH JIEMEHTOB U Ooee nosorue HwxHue. [ledararo-
LIME JJIEMEHTHI B IOJYTOHAX TaK)Xe BO MHOTOM CXOXH I10 (hOpME U KpyTH3-
He OOKOBBIX I'paHei, olHaKo, Ha 0Opa3ie neyarHoi GopMbl, U3rOTOBICHHON
Ha ry1actTiHe 1 OHU YyTh O0JIee OKpYIJIBIE.
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[Tocne oueHKHM MevaTaroUMX 3JIEMEHTOB MO MOJYyYSHHBIM I0CIe U3Me-
peHHUs 3HAYEHUSIM S OTH. OBLIM IOCTPOEHBI TPaJAllOHHBIE XaPaKTEPUCTHKH
nevyatHbIX GopM (puc. 3) M M3rOTOBJIEHHBIX C HUX OTTUCKOB (puc. 4). Ilo-
JIy4eHUE OTTHCKOB OCYIIECTBIISUIOCH B YCIOBUSX PEAJIbHOTO IPOU3BOJICTBA
Ha Qaekcorpadckoii neyarnoi mamuHe Windmoller Holcher Primaflex na
nonumepHoM matepuaia Bopp. Crienyer 3aMeTuTh, 4TO TpaJalliOHHBIE Xa-
PaKTEpUCTHKH Ha puC. 3 U 4 MOCTPOEHBI C aNNPOKCHUMAIMel Pe3ybTaToB
U3MEpEeHus: SOTH.

CpaBHeHHe TpaJJallMOHHBIX XapaKTEPUCTHK NeyatHbX ¢popm (puc.3) no-
Ka3aJio0, YTO pa3Mephl PaCTPOBBIX TOUEK Ha (hOpMe, M3TOTOBJICHHOI Ha IuIa-
CTHHE 2, BO BCEM MHTEpBaJe I'pajaliiii paBHbI MM MEHbIE, YeM B HUQ-
poBoM ¢aiine. Ha meuatHoit Gopme, moIydeHHOH Ha TUIaCTHHE 1, pa3Mepsl
pPacTpoOBBIX TOUYEK, HANPOTHB, MPEBBIMIAIOT 3HAYEHHUsI S OTH. B LU(PPOBOM
¢aiine. IIpu 3TOM clielyeT OTMETHTh NPAKTUYECKU MJICHTUYHBIA XapakTep
Fpa[laLII/IOHHOﬁ nepeaayu Ha 06OI/IX TUIIaX UCCICAYEMBIX IJIACTUH, XOTA U
HaOJIIoatoTCsl pe3Kue mepenanbl S OTH. Ha nedarHbeiX ¢opmax 1. pana-
[UOHHAs Tepeaavya Ha oTTUCKaX (puc.4) ominyaercs Oojiee 3HAYMTEIHHON
HECTaOMJILHOCTBIO 3HaYE€HHI S OTH. B IIOJIyTOHAX IIPU NeYaTaHUU C TOH e
ne4yatHoi ¢opMbl 1. DTO gaeT OCHOBaHUsI MPENIONOKHUTh, YTO Ha Ipaja-
IUOHHYIO HIepcaady MOXKET OKa3bIBaTb BJIIMAHHUE CTPYKTYypa nedyaTaromiux
9JIEMEHTOB Ha Te4aTHbIX (opmax. s OLIEHKH CTPYKTYphl MOBEPXHOCTH
nevatHbix Gopm B pexume 3D Ha ycrpoiictBe AniCAM komnanun Troika
Systems ObLIH MOTy4EHBI TPEXMEPHBIE H300paXKEHHUSI ITe4aTalOIUX JIEMEH-
TOB C pa3nuyHoi S OTH. (puc.5, 6) B cBETax, MOJYTOHAX U TEHSIX U300paxe-
Husi. CTOUT OTMETHUTh, UTO moyueHue 3D u300pakeHuid B psijie Caydyacs ¢
MIOMOIIIBIO0 YKa3aHHOTO YCTPOWCTBA 3aTPYAHEHO, BCIIEACTBUE HAJUYMUS 3HA-
YUTCJIBbHOI'O OTPAKCHUA OT IOACBCTKU FHHHLICBOﬁ MOBEPXHOCTHU IMCUATHBIX
¢dopm. TeMm He MeHee, yIalloCh CPAaBHUTh CTPYKTYPBI HCCIIEAYEMBIX Ieyar-
HBIX (DOPM U OOHAPYKHUTh, YTO OHU OTIIMYAIOTCSI HE TOIBKO KOH(UTYyparmen,
HO ¥ pa3MepaMH CaMUX Ie4aTarolIX 3JIEMEHTOB.

Takum o0pa3om, pe3yabrarbl pabOThl MOKa3ajid, YTO JIAMHUHAIMOHHAs
TEXHOJIOTUSI 00ECIeYNBAET JOCTATOYHO BBICOKOE Ka4eCTBO M300pakeHHs,
NOJIy4YeHHOTO Ha oTTHcKax. OJHaKo, NMPUMEHEHHE Pa3JInYHBIX THUIIOB Iie-
4yaTHBIX (OpM CIOCOOHO MOBJIMATH HA IMOKA3aTeNH KayecTBa KOHEYHOTO
n3o0paxenus. HeoOXoauMo OTMETUTH, YTO caMa CTPYKTypa IOBEPXHOCTH
neyaTHbIX (hOpPM HE COBCEM COOTBETCTBYET 3as1BJICHHON KOH(QHTIYpaLUH Iie-
YaTaONIMX JJIEMEHTOB C IJIOCKOM BEpUIMHOM. B 3TOM cMbIciie HeoOXoauMo
OoJiee JE€TANBHO MCCIIEN0BATh NPOLECCHI, JIeXKAIHe B OCHOBE Pa3IMYHBIX
TEXHUYCCKHUX pemeﬂuﬁ, CBA3AHHBIX C MOJYYCHUCM IJIOCKOBCPIIMHHBIX I1€-
YaTarOLINX JIEMEHTOB.
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Puc. 4. I'paoayuonnvle xapaxmepucmuxu oOmmucKos,

U320MOBNIEHHBIX C NEUAMHBIX POPM HA POPMHBIX NIACTIUHAX!
1 — ACE Nex Digital, 2 — Cyrel DPR 45
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Puc.5. Tpexmepnvie uzo6pasicenus newamarwux S1eMeHmos8 pasiuiHblX
pasmepos Ha newamuou opme 1
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Puc.6. TpexmepHvie uzobpaicenus neuamaioujux J1emMeHmos
Ha neuammuou opme 2
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NEPEBOAHDIE YYEBHbIE U3AAHUA ANA BbICLWEN
LWKOJ1bl B COBPEMEHHOW BENIAPYCU

Jlaboxa E.
benopycckunii rocyaapCTBEHHbIN TEXHONOMMYECKUIA YHUBEPCUTET

Abstract

In the 1990s, Belarusian media space saw an influx of translations from
multiple languages into Russian or Belarusian. This particularly included
textbooks, as locally-written up-to-date textbooks for higher educational
institutions simply did not exist in many fields.

Today, higher education still sees a high rate of translated books; however,
currently these translations are largely from Russian or Belarusian into Eng-
lish or other languages. This is due to two factors: foreign students coming
to study in Belarus and the educational system introducing programs in
English alongside programs taught in Russian. To supply these new pro-
grams, textbooks and other learning materials are being actively translated
into English.

Key words: translated literature, textbook, higher education institutions, edi-
torial analysis, publishing strategies

[Ipu moxroroBke crnenuanucToB (OakalaBpoOB, MarucTpOB) BBICIICH
CTYIEHU 00pa30BaHuUs BAKHYIO POJIb UTPAET oOecreueHne UX Hay4YHOH HH-
(dopmanmeii, kotopas ObliIa MOJy4YeHa B pe3yJbTaTe He TOJBKO HAI[MOHAJIb-
HBIX, HO ¥ 3apyOeXHBIX UCCIIeI0OBaHUI, TOCKOJIBKY Ooyee IUPOKUIl Kpyr
JOCTYIIHBIX 3HAHUH J1aeT BOBMOXHOCTb JUIst 00JIee MPOLYKTUBHOW PabOTHI.
Te, KTO yuuTCs CErogHs, MOT'YT IOMTH B HayKy 3aBTpa, a «HayKa HE MOXKET
pa3BuBaThCs 0€3 MIMPOKOH HHGOPMAIIUH O CBOMX MPOOIeMax U OTKPBITHSIX,
BO3MOXXHOCTH IMPUMEHEHUs AOCTHXKEHUH Ha mpaktuke» [, c. 18]. Kpome
TOrO, B Halle BpeMs 00yueHHE CTYISHTOB BO3MOXKHO 3a IpeIesiaMH POj-
HOW cTpaHbl. [IBa 3THX (haKTOpa yKa3bIBalOT HAa HECOMHEHHYIO Ba)KHOCTh U
HEOOXOJMMOCTh IOATOTOBKHU IIEPEBOHBIX YUEOHBIX M3IaHHUN JUIS BBICIIEH
IIKOJIBI.

I]env Hamiel cTaTbu — ONPENENUTh XapaKTePHbIE YePThl KHUTOU3AaHUSA
B 00JIaCTH TIEPEBOIHON yueOHOW JIMTEepaTyphl JJIsl BHICIIEH LIKOJBI B CO-
BpeMeHHOU bemapycu. [{nsg noctumxeHus neiau HaMu ObLT MPOaHAIU3UPO-
BaH pernepryap NepeBOIHbIX YUeOHbBIX W3aHUM, BBINYIIEHHBIX B benapycu
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3a nocnenuue 10 JieT; OTMeUeHbl COIMAIbHO-UCTOPUIECKHE 0COOEHHOCTH
pa3BUTHS CTpaHbl, BIUAIOIIME HA Pa3BUTHE OTPACIIH; OXAPaKTEPU30BaHBI
0COOEHHOCTH MOATOTOBKHM NEPEBOIHON y4eOHOM JINTepaTyphl; OMUCaHa Co-
BpEeMEHHas U3/1aTeIbCKasl IPaKTUKa B 3TOM chepe KHUron3aaHusl.

[To ucropuueckn cnoxuBmmMmcs obcrostenbcTBam benapych oOpasyer
€IMHOE KYJIBTypHOE MPOCTpaHCTBO ¢ Poccueld n yactuuyHo YkpauHoul. B
9TOMN CUTyaluu 0eI0pyCCKUil KHIKHBIA PHIHOK MTOJBEPKEH 3HAYUTEIHHOMY
BIIMSIHUIO €O CTOPOHBI Poccuu. OCHOBHBIE IPUYHHBI ATOTO SIBICHUS CIELy-
IOIIKE:

— B benapycu oduumanbHO NMpu3HAHBI JBa TOCYJapCTBEHHBIX S3bIKA,
OJIUH U3 KOTOPBIU PYCCKHIA;

— MacmTa0bl IPOU3BOACTBA POCCHICKUX U OEJIOPYCCKUX U3/IaTeNILCTB HE
COIIOCTABUMBI;

— pa3BUTHE CUCTEMBI KHUTOPACIPOCTPaHEHH (B TOM YHCIIE 3a IPAaHUILY)
B benapycu HaxonuTcs Ha HU3KOM YPOBHE;

— 3aKOHOJATEJIBHO UMIIOPT POCCUMCKOM KHMKHOU IPOAYKLMH, B TOM
yucie y4eOHO, HUKaK He OrPaHn4YKBaETCS.

[TosTomy Genopycckre U31aTenbCTBa He BCETia MOTYT KOHKYPUPOBATh C
poccuiickuMu, U B OTAGNBHBIX cdepax (B YaCTHOCTU B OOJIACTH IEPEBOJIOB
Ha PYCCKHH SI3bIK) MPeoOJaAatoT KHUTH, BhIMyeHHbIe B Poccun. Tem He
MEHee, JaXe B TAKOU CUTYallMU IIEPEBOAHBIC U31aHUS AJIs BBICIIEH LIKOJIbI
B benapycu BBIXOZAAT, Yalle BCEro 3TO MAJIOTHPAXKHbIE I1EPEBOJBI HA UHO-
CTpaHHBIN (aHIIMHCKHUH) SI3BIK, KOTOPBIE BOCTPEOOBaHbI COBPEMEHHOM CH-
CTeMOI 00pa3oBaHuUs.

B cucreme Bhiciiero odpazoBanus benapycu cyiiecTByer mpakTiuka 00-
yUeHHs MHOCTPAHHBIX CTYACHTOB. B OONbLIMHCTBE cilyuaeB oOy4YeHUE Be-
JIETCSI Ha PYCCKOM SI3bIKE (B TEUEHHE NEPBOr0 Tojja MHOCTPAHHBIE CTYIEHTHI
y4ar TOJIBKO PYCCKH, YTOOBI Jajiee MIMETh BO3MOKHOCTh OCBOUTH YYEOHYIO
porpamMmy), HO BO3MOXXHO 00y4eHHEe Ha aHTJIMIICKOM — TaKOBOE, HallpuMep,
XapaKTepHO JUIs By30B MEIUIIMHCKOTO Mpoduiisi. Y4yeOHble u3nanus (11oco-
Ousl, MPAKTUKYMBI, KypChl JIEKIIMHA U T. A.) HAa aHIJIUICKOM SI3BIKE JJISI HHO-
CTPaHHBIX CTYACHTOB IIOATOTABIUBAIOT U BBIIIYCKAIOT IIPEUMYLIECTBEHHO B
CaMHUX YHHBEPCHTETaX. DTO OOBSICHICTCS Y3KOM 1IEIeBOM ayIUuTOPUCH U OT-
CYTCTBUEM BO3MOKHOCTEH Ul IPOJIaXKU U3JaHUI BOBHE: KOJINYECTBO UHO-
CTPaHHBIX CTYJCHTOB, KOTOPbIE 00y4YaroTCsl Ha aHINIMIICKOM, OTHOCUTEIBHO
HEBEJIMKO M 4acTO HET HEOOXOAMMOCTH M BO3MOXKHOCTH PacHpOCTPaHSTh
yueOHYIO JINTeparypy 3a Mpenensl By3a. Takoe MmojoKeHHne 4aCTHYHO 00b-
SICHSIETCSl TEM, YTO HEPEJIKO B By3axX JIOCTYIIEH Ype3aHHBIH 00beM pelaKiu-
OHHO-M3/1aTeIbCKUX M MOJUrpaduuecKkux padoT, a MAPKETUHIOBbIC OTAEIbI
4aiue BCero OTCYTCTBYIOT.
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[Ipobnema mponaxxu 1 pacnpoCTpaHeHus yUeOHBIX U3JaHNH, BBITYILEH-
HBIX By30BCKMMH H3/1aTeNIbCTBAMH, HEPEIKO 3aTparuBaeTcs ClenuaIucTaMu
B 001acTH u3zaresnbckoro nena. Tak, HanpuMep, A. A. DUIMMOHOB OTMeva-
€T, 4TO «...TIoJIaBJIsioIIee OOJIBIIMHCTBO YUEOHBIX U HAYYHBIX W3AAHUH ...
Ha KHH)KHOM PBIHKE OKa)yTCsSI HEKOHKYPEHTOCIIOCOOHBIMH, a MX MPOJaKU
OCTaHyTCs B Npenesax «IOorpelHocTu usmepeHus»» [3, c¢. 50]. Ilpuuunst
TAKOT'0 TIOJIOXKEHUS HCCIIEIOBATENb ONPENEIIsieT KaK 00bEKTUBHBIE (BBICOKAs
ce0eCTOMMOCTD, y3Kasl 1leJeBasi ayAuTOPHs) U CyObEKTUBHbIE («HEPHIHOY-
HOE» TIOBE/IEHHE aBTOPOB U M3/arelieil, HHEPTHOCTh (DUHAHCOBBIX U IOPU/IU-
YECKHUX CIIY)KO By3a).

HauOosee akTHBHBIME U3/1aTEIISIMU IEPEBOJHON yueOHOMN JTMTEpaTyphl B
Benapycu sSBISIOTCSI METUIIMHCKUE BY3bl, KOTOpPBIE IEPBBIMU CTaJIM 00y4arh
WHOCTPAHHBIX CTY/JICHTOB Ha aHIIMMCKOM s3bIke. JIMAMPYIOT B 3TO# oOna-
ctu benopycckuii rocynapcTBeHHbIH MequuMHCKUN yHUBepcuTeT (BIMY) n
I'ponHeHCKuil rocynapcTBeHHbIH MenuIMHCkui yHuBepcuteT (I'pI'MYVY): 3a
nocienuue 10 ner BI'MYVY BoimycTun okosno 200 nepeBogHbIX Y4eOHBIX U3-
nanuii, 'p’MY — 6omnee 150. [Ipyrue By3sl H3al0T MEPEBOAHYIO YUCOHYIO
JIUTEpaTypy B ropaszio MEHbIINX MacuiTadax: He oosbiie 10 u3ganuii 3a 10
net (Burebckuil rocynapcTBEHHbI MEIUIMHCKUNA yHHUBEpCHUTET, [oMennb-
CKMM TOCYNAapCTBEHHBII MEIMLIMHCKUN yHUBEpCUTET, BoeHHas akanemus
Pecny6bnuku benapycob u ap.).

[To Bumam u3naHMii Yaie BCETO BBIMYCKAIOTCS y4eOHO-METOANYEeCKHe
nocoOusi, METOJUYECKHE PEeKOMEHIAlMU, IPAaKTUKyMbI, JIabopaTopHbIE
NPaKTUKYMBI U TEKCTHI JieKuil. TemaTnka nmepeBoJHbIX Y4eOHbIX M3JaHuil
NPEUMYILECTBEHHO MEIUIIMHCKAs (CTOMATOJIOIHsI, MUKPOOHOJIOT S, ME/In-
LUHCKas U Ouojornyeckas (pu3uKa, akylepCTBO M T'MHEKOJOIHs, Meaua-
TPHsL, THCTOJIOTUSL, IUTOJIOTHs, SMOPHUOJIOTHSI, aHATOMUSI U JIp.), HO B [pI' MY
BBIITYCKAaIOT TaK)ke MepeBojHble yueOHble mocolus mo ucropun benapycn,
MOJIUTONIOTHH, uacosiorun. B BoenHoii akagemuun PecrnyOnuku bemapycs
MIepeBO OCYUIECTBIISIETCS HA UCITAHCKUN U aHIVIMUCKUHN A3bIKH, B OCHOBHOM
9TO MOCOOHS MO apTHILIEPUH.

Kak BumuM, B COBpEMEHHOH OEJIOPYCCKOM pelaKiMOHHO-U3aTeIbCKOM
NpakTHKe MpeoliagaeT MOATOTOBKA HM3/IaHWW, MEPEBEICHHBIX C POJIHOTO
A3bIKa Ha MHOCTPAHHBIN, a HE ¢ HHOCTPAHHOTO Ha poxHOU. TexHomoruye-
CKasl cxemMa paboThl B TAKOM CIIy4ae UMEET CBOM OCOOEHHOCTH.

[Ipu Bbimycke y4eOHOW KHHIH, NMEPEBOJA KOTOPOH OCYIIECTBISETCS C
WHOCTPAHHOTO SI3bIKa Ha SI3bIK CTPAaHBI U3/1aTeIbCTBA, 00Iasi cXema B ynpo-
HICHHOM BHUJI¢ OyJIET BBINISAIETh CIASAYIOIUM 00pa3oM (puc. 1).

IIpy moaroToBke M3MaHUS IO TAaKOM cXeMe clefyeT NOMHUTh: 4YeM
JUIMHHEE IeNoYKa, BeAylas OT aBTopa K M3AaHUIO (B HAILEM CiIydae 3TO
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Puc. 1. Ynpowennas cxema nod2omoexu nepesooH020 yuedH020 uz0aHus
07151 8blCcULell WKObL (Nepesoo ¢ UHOCMPAHHO20 A3bIKA HA POOHOM)

«KHnura 2, nepeBojHast), TeM 00JIble BEPOATHOCTh UCKAKEHHUS aBTOPCKOTO
Tekcra. Kpome Toro, cyniecTByIoT U Apyrue TpyIHOCTH MOATOTOBKY KHHIH.

Bo-niepBbixX, 0oOpa3oBarenbHble IPOrpaMMbI B PasHbIX CTPaHax MOTYT
3HAUUTEJIBHO Pa3HUThCA. [1o 3TO NpuuKHe npu BEIOOpE U3aHUS VIS TIepe-
BOJIa HEOOXOAMMO OIPEIEIUTh CTENIEHb COOTBETCTBUS Y4eOHOI ITporpaMme
U OLICHUTH 11e1ec000pa3HOCTh NepeBosia. BMecTe ¢ TeM BO3MOXKHA KOMIIO-
HOBKa I1€PEBOTHOTr0 COOPHHKA C BKJIFOUEHUEM B HETO HaNOOJIee aKTyallbHbIX
1 HEOOXOAMMBIX MaTepuaoB (crareii, as, naparpadoB U T. I1.) U3 Pa3HbIX
HCTOYHHKOB.

Bo-BTOpBIX, YpOBEHb pPa3BHTHS MPOrPAMMHOTO OOECIICUCHHS U TeX-
HUYECKOH OCHAIEHHOCTH IMPEANPHUATHI B Pa3HBIX CTpaHax CyIECTBEHHO
oTiIM4aeTcs. Y4eOHHK )K€ JIOJDKEH ObIThb OPHEHTHPOBAH Ha COBPEMEHHOE
COCTOSHHE OTEYEeCTBEHHOH orpaciu. s pelieHus HpoOieMbl Clemayer
3a7eHCTBOBaTh amlmapar M3JaHusd (IIPeAUCIOBHE IEePEeBOAYMKA/peIaKTOpa
NepeBoja, PUMEYaHus/KOMMEHTApUN) UM BHOCUTh M3MEHEHHUS! B OPHUIH-
HaJIBHBIN TEKCT, OIISATH )K€ C YKa3aHHEM B JJIEMEHTax armapara.

B-TpeTbux, npou3BeieHNE BCErAa OTPaKaeT HAIMOHAJIBHBIA COLMANIb-
HO-KYJIBTYPHBIH KOHTEKCT, KOTOPBI MOXKET HE COOTBETCTBOBATH (POHOBBIM
3HaHUSIM CTyAEHTOB. Hampumep, B OpUTMHAIILHOM TEKCTE€ MOTYT OBITh Ha-
3BaHUSI MECTHBIX YHUBEPCUTETOB, KYPHAJIOB, ()OH/IOB, U3ATEIBCTB U T. II.
. C. CokosoBa OTMEUAET, YTO B TAKUX CIydasX «IPEICTAaBIAETCS yMECT-
HBIM JIOIIOJIHEHWE OCHOBHOTO TEKCTa KOMMEHTApHUSMH, PACKPHIBAIOIIMMU
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CMBICJ TOTO, YTO CTOUT 3a STUMH Ha3BaHUSIMH, U COJEPKAIIUMHU YKa3aHUS
Ha OTEUECTBEHHBIE aHAJIOTH pacCMaTPUBAEMbIX aBTOpaMu uaei» [2, c. 83].

B-ueTBepThIX, HHOTAA TPYAHO MEPEBECTH TEPMUHOIOTHIO OPUTUHAIBHO-
TO IPOMU3BEJCHNUS, OHA MOXKET OBITh Y3KOCIIEUAIBHOM WIIM MaJIOUCIIONb3Yye-
MOM B Apyroi ctpaHe. B cBs3u ¢ 3TUM NepeBOJ MOKET BBINIOJIHATHCS CIIELH-
anucTaMu 061acTH (Y4eHbIe BO MHOTUX OTPACIISIX 3HAHUS XOPOIIO BIIAACIOT
HWHOCTPAHHBIM SI3BIKOM, YTOOBI OBITh B KypCe Pa3BUTHSI CBOCH OTPACIIH 3a Py-
0€KOM) MJIH e JIMHIBUCTaMU C MOCIEIYIOUINM PELICH3UPOBAHUEM YUEHBIM
WM CIICIHATUCTOM OTPACIIH, YTOO0BI H30€KaTh OIIMOOK M HETOYHOCTEH.

B-nAThIX, CIIHCOK pEeKOMEHIyeMOIl TUTepaTypsl NEePeBOAHOIO y4eOHH-
Ka MOXKET OBITh HEaKTyalleH WJIM TPYAHOJOCTYIIEH Ul YHTaTeNed Apyrou
CTpaHbl. B OpurnHaIbHOM M3JaHUU TaKOW CIHMCOK OyJeT COCTOSTh M3 HC-
TOYHMKOB [TPEUMYILIECTBEHHO Ha sI3bIKEe OpUrHHaIa. B mepeBogHoM n3ganuu
1enecoo0pasHo MPUBECTH AOMOTHUTEIBHBIN CIIMCOK, B KOTOPBIH BOMAET JIH-
TepaTrypa 1o TeMe Ha A3bIke nepeBofa [2].

JlaHHBIN nepedeHb MpOOJIEMHBIX BOIPOCOB HE SBISIETCSl MCUEPIIBIBAIO-
LIMM, HO BMEIIAeT B ce0sl OCHOBHBIE TE3UCHI, O KOTOPBIX CIIEAYET IOMHHUTh
pu paboTe HaJ| MePEeBOJHBIM yUSOHBIM H3IaHUEM JUIS BBICIICH LIKOJIBI.

OnHako, KaK OTMEYaloCh BhIIIE, B U3JarenbcTBax benapycu nopoOHas
TEXHOJIOTHUS HCTIONb3yeTcs peako. Yallie Mbl MMeeM /€10 C BApHAHTOM, KOT-
Jla S13bIK OPUTMHAJa — POJHOM, a A3bIK I1I€PEBO/la — MHOCTPaHHbIN. TexHoI1o-
ruyeckas Cxema IOJrOTOBKH B TAKOM cilydae jpyras (puc. 2).

Puc. 2. Ynpowennas cxema nod2omosxu nepegooHoco yuebHo2o uzoanus 0Jis 8blc-
wietl wKobl (nepesod ¢ POOHO20 A3bIKA HA UHOCTPAHHbILL)

Kak moxHO 3aME€TUTb, TaKasd CXE€Ma KOpPOY€C, a OpUT'MHAJIIBHOC IIPOU3BE-
JACHHUEC Ha POJHOM A3BIKC MOXKET U HE Hy6J'lI/IKOBaTI)Cﬂ. CJ'IC[[yCT 3aMCTUTD,
4TO B Cliy4daec, Korja nepeBoJl OCYHCCTBIACTCA € YK€ BBIIICAIICTO HA PyC-
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CKOM $I3bIKE W3/1aHUs, YNPOIIEHHAs CXeMa IOJrOTOBKH HAllOMUHAET Ipel-
CTaBJICHHYIO Ha pHC. | C y4eTOM TOrO, YTO MCKIOYAroTCs rmo3uuuu «Pe-
neHseHt 2» u «M3parensctBo 2». IloMHOCTBIO HMCKIIOYaeTcs: mpobieMa
COOTBETCTBUS yueOHOU MPpOrpaMme, MOCKOJIbKY M3JJaHus TOTOBATCS B CaMOM
By3€ JJIs ONIpeIeNIeHHBIX crienuanbHocTeld. OJJHaKo MpHU IepeBojie «POTHOM
SI3bIK — MHOCTPAHHBII» CII0XKHO y4ecTh (DOHOBBIE 3HAHUS U 0COOEHHOCTH
BOCIIPHSTHS LEJICBOM ay[MTOPHU, KOTOpAsl SIBISETCS HOCHTENEM APYTHX
KYJIBTYp M TIPEICTABISIET Ipyrue HalMOHAIBHOCTH, UHBIMU CJIOBAMH, MPO-
01eMa ydera COLMaNbHO-KYJIBTYpHBIX 0coOeHHOCTel ocraercs. C 6onbLIoi
BEPOSTHOCTHIO CHHMAIOTCS NMPOOJEMbI aJeKBaTHOTO IEpPEeBO/ia TEPMHHOB
U COOTBETCTBUS CIIMCKOB PEKOMEHAYEMOH JIHMTEpaTyphl SI3bIKY IEepeBOJa,
9TO 00YCJIOBJICHO CICIYIOIIUMH OCOOCHHOCTSIMH MOJTOTOBKH MEPEBOIHBIX
yueOHBIX U3aHUM.

[TockonbKy M3aHUsI TOTOBSATCS YHHUBEPCUTETAMH, YacTO B POJIH IIepe-
BOJYMKOB BBICTYIAIOT CaMHU aBTOPbI (Harpumep, npaktukym «buoopranu-
yeckasi xumus = Bioorganic chemistry» O. U. Puneiickoii, K. I. Bypnamku-
HOM, BeIMymeHHbIH B BIMY). Cpean npuuuH Takoro «yNpOLIeHU» CXeMBbI
HO/ITOTOBKY CJIEAYeT Ha3BaTh HEJOCTATOK MEPEBOJUYMKOB TEXHUYECKOW M
MEUIMHCKOM JIMTepaTypbl, HU3KYIO OIUIaTy TPy/a NepeBOAYHKOB, 1OCTOMU-
HBII YPOBEHb BJIa/ICHHSI KHOCTPAHHBIM SI3bIKOM CPEJIN YUESHBIX OTpaciu (s
yAEpKaHHs METUIIMHCKOTO 00CITy)KMBaHUS Ha BLICOKOM YPOBHE HE00X0IMMO
CJIeIUTh 32 Pa3BUTHEM OTpAciu 3a pybexoM). B HEKOTOPBIX ciyuasx mepe-
BOJI BBIIOJIHAETCS TIPEToiaBaTesisiMi Kadeapbl HHOCTPAHHBIX SI3BIKOB COOT-
BETCTBYIOILIETO YHUBEPCUTETA, KOTOPBIE TAKXKE BIAACIOT Y3KOCIIEUATbHOM
TEPMHHOJIOTHEH Ha POJHOM UM MHOCTPAHHOM si3blkax. Hampumep, Kk Takum
U3/IaHUSIM OTHOCHUTCSI MMPAKTUKYM JUIl MHOCTPAaHHBIX ydamuxcs «['ucroso-
rus, nurosiorus, smopuonorus = Histology, cytology, embryology», aBropsl
T. M. Crynenkuna, T. A. Beuterxxanuna, T. Y. OctpoBckas, mepeBOAUUK —
npenojasaresb Kadeapsl MHOCTpaHHBIX si3bikoB BIMY U. FO. AGenkos-
ckas. CiieyeT OTMETHUTD, YTO B Cllyyae BBIIIOJHEHUS MEpeBOa CAaMUM aB-
TOPOM MUHHMHU3UPYIOTCSl NEPEBOAYECKHE UCKAKEHUSI CMBICIIA, [TOCKOIbKY
ABTOP TOYHO 3HAET, YTO SBJSIETCS] HANOOJIEe CYNIeCTBEHHBIM.

UYrto kacaercsi CIMCKOB PEKOMEH/IyeMOMH JINTeparypbl, TO Yalle BCEro B
HUX BKJIFOYAIOTCSI HCTOUHUKH Ha aHIIMACKOM SI3BIKE, XOTSl B HEKOTOPBIX U3-
JIAHUSX BCTPEUYAIOTCS U PYCCKOs3bIYHBIE (00JbIIMHCTBO M3nanuii BIMY).
B oTaenbHbIX cilyyasx aBTOpBI TAK)Ke IPUIIATAIOT CIIMCOK WHOS3BIYHBIX MC-
TOYHHMKOB, TOCTYITHBIX B OMOINOTEKE YHUBEPCHUTETA.

OTMeTHM, 4YTO TpU IOJIOTOBKE IEPEBOIHBIX yUeOHBIX H3IaHuil co0-
CTBEHHO By3aMH €CTb CEpbhe3HbIl HEIOCTATOK: HA JAHHBII MOMEHT Hepell-
KO HPAKTHKYETCsl BBIIYCK MEPEeBOAHON yuyeOHOH JinTeparypbl 0e3 ydacTus
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penakropa U KoppekTopa. Bo MHOroM Takas CHTyanusl ompeneisercs He-
XBaTKOM pEJaKkTopoB, B JOCTAaTOYHOH Mepe BIAJCIOIIMX HHOCTPAHHBIM
SI3BIKOM, @ TaK)X€ OIpPaHUYEHHBIMH (DUHAHCOBBIMU BO3MOXKHOCTSIMHU BY30B.
OJHaKo eciM COBMEILCHUE B OIHOM JIUIIE aBTOPA U MEPEBOAYMKA BIUACT HA
KOHEYHBIH pe3yJibTaT cKopee OJIarorpusTHO, TO OTCYTCTBUE PElIaKIMOHHOI
HO/ITOTOBKY € OOJIBIION BEPOSITHOCTHIO HETaTHBHO OTPAa3UTCsl Ha KaueCTBE
u3anust. YaCTHYHO pONb pelaKTopa MOXET B3ATh Ha ceOsi PEleH3EHT, HO
IVIaBHAs ero QyHKUHMS OTIHYaeTcs OT PyHKUIUHU peJaKropa.

BriBoaBI

HTak, MOXKHO BBIIEIUTH CIEAYIONIME 0COOCHHOCTH, XapaKTepU3yIOIue
Oeopycckoe KHUTOM3/IaHHe B 00JacTH MEpEeBOAHON yueOHOU JInTeparypbl
JJIsA BBICIICH IIIKOJIBI CCTOJHA.

1. IlepeBoHbie yueOHbIC MU3MAHUS JUIS BBICIICH MIKOJBI BBIMYCKAIOTCS
YHUBEPCUTETAMU 1A CO6CTB€HH])IX HYXO, B IOJaBJIAIOIEM 6OHI)HJI/IHCTBC
9TO YHHBEPCUTETHI MEIUIIMHCKOTO MPOQUIISL.

2. Kak mpaBuio, OTCYTCTBYET MPAKTHKA PEIAKTUPOBAHUS MHOSI3BIYHBIX
W3JIaHUU IIPU BBIIIYCKE UX By3aMH.

3. IlepeBox OCyIIECTBIAETCA C POLHOTIO S3bIKa aBTOPA HA HHOCTPAHHBIH
(aHmIMICKUIT) HEpPEeAKO CaMHUM aBTOPOM.

4. IlepeBoHbIC yUueOHbBIC H3IAHU, IOITOTOBICHHBIC OCIOPYCCKUMU BY-
3aMH, [TOJHOCTHIO COOTBETCTBYIOT OTEYECTBEHHBIM Y4eOHBIM ITPOrpaMMaM.

Takum 00pa3oM, MOXKHO KOHCTAaTUPOBAaTh, YTO Pa3BUTUE OEIOPYCCKOro
KHUTOM3JaHUs B OOJACTH NEPEeBOJHON JIHUTEpaTypbl 00YCIIOBIEHO COBpE-
MCHHBIMU OPUCHTHUPAMHU U TCHACHIUAMU PA3BUTUSA BBICIIEH IIKOJIBI.
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3D PRINTING HEAD TO PRINT WITH VISCOUS
MATERIALS PROJECT

Paulauskas S., Jurkonis Eug.
Vilnius Gediminas Technical University

Abstract

The article is analyzing possibilities to design and use 3D printing head
which would have an ability to print with viscous materials. Possibilities
to regulate debit of ejected viscous material with pressure or by volume
methods are analyzed.

Research includes analysis designs of known 3D printing heads to print
with viscous materials; review of their advantages and difficulties to use.
Experimental research on specially produced laboratory equipment and
designed 3D printing heads are presented. Main tests were done using lig-
uid ceramics.

Viscoelasticity of ejected material, printing and material flow velocity are
main parameters possible to variate to get quality prints. Very big attention
to drying process of ejected material needs to be paid.

Key words: 3D printing, 3D printing head, viscous materials

Introduction

Nowadays technologies of 3D printing are rising in high speed with its
innovative ways to bring new and exotic printing materials. That way 3D
printing head to print with viscous materials project was picked as press
engineer study program’s bachelor final thesis.

Analysis of known 3D printing heads to print with viscous materials,
their advantages and weakness leads to decision to use progressive cavity
pump principle (moineau in short). Such design transfers fluid by means of
the progress, through the pump, of a sequence of small, fixed shape, discrete
cavities, as its rotor is turned. So, it leads to the volumetric flow rate (volume
of fluid passes per unit time) being proportional to the rotation rate. This
method gives an ability to control fixed amount of material through nozzle.

White clay was chose as the main material to test printing head, analyse
its problems and flow-rate configurations. Clay is known for its difficultness
to mold and make correct viscosity.
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Testing board

In order to test such printing head, it was required to build head moving
machine. Built plotter is based on CoreXY principle (1. Fig.). Important to
note that this principle is superior comparing to other mechanical arrange-
ment because of required lower inertia. In other words, gives more rapid
acceleration. Another notable thing is low price of components.

T—lvn"'l’

1
G (]

1. Figure. CoreXY principle.[1]

2. Figure. Built CoreXY board.
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This testing board (2. Fig.) is controlled by “Arduino” microcontroller
board. It’s installed with open-sourced “Marlin” firmware with minor chang-
es to adapt this system, receives “G-Code” command lines which is created
by slicing program and firmware interprets into movements and other com-
mands.

3D printing head

Progressive cavity pump principle can be implanted into lot of technolo-
gies and one of them is 3D printing head to print viscous materials. Most of
current heads are structured with screw/ auger technologies to control flow
rate and that makes cavity pump a new approach into 3D printing technol-
ogy. Strong sides of this design are ability to control same volumetric ex-
trusion despite of material’s viscosity, rotor and stator are maintained for a
longer period comparing to auger/screw designs.

“Moineau” extruder is made from few different parts and assembled to-
gether for printing use (3. Fig.) and could be easily disassembled for clean-
ing or changing parts. These parts are printed with 3D printer in ABS plastic.

3. Figure. Parts of progressive cavity pump s extruder.

Short review of main parts:

1. Rotor. It takes a form similar to corkscrew and makes off-center
movement.

2. Stator. Designed to fit rotor inside and is formed set of fixed cavities
in between.

3. Universal joint. Solution used because of rotor off-center movement
and powered by stepper motor.

4. Material inlet tank. Receives materials from outside tank and moves
into stator when rotor is moved. Also universal joint and motor is connected
via shaft inside inlet tank.
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5. Nozzle. Could be designed with various diameter by need, mainly 1-3
millimeters.

6. Stepper motor. Moves shaft and motor in any direction by necessity
and requires 47.0 N-cm or higher holding torque. Controlled by microcon-
troller, “Arduino” in this case.

Designed head to print with viscous materials requires a tank to keep
material intact and push into printer’s head by need. Such material’s flow is
achieved mostly by air compressor. Inside of tank, there’s piston which is
pushed by fixed pressure (commonly 1-3 bar), that way material pushes until
hits rotor’s wall and holds until it rotates. Need to note that pressure cannot
be set too high, otherwise material might flow through cavities.

Material’s structure and preparation

White clay is picked as a main material to conclude its project. Ceramic
compounds are used very widely — from pottery to aerospace engineering.
Each of ceramic material has its own properties and advantages over metal
or polymer (1. Table).

1. Table. Comparison of three main materials

Property Ceramic Metal Polymer
Hardness Very high Low Very low
Thermal expansion Low High Very low
Ductility Low High High
Corrosion resistance High Low Low
Wear resistance High Low Low
Electrical conductivity | Low High Low
Thermal conductivity Depends on material | High Low
Magnetic Depends on material | High Very low
Density Low High Very low

Every kind of clay differentiates by plasticity, adhesive, density, also by
structure. There are three main categories based on the fired density of the
finished wares: earthenware, stoneware and porcelain. Locally bought white
clay goes into earthenware category and is fired on 1000°C temperature.
Having no information about clay’s density, it has been estimated with cal-
culations that it’s somewhere from 1.5 to 1.7 g/cm?.
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To achieve softness, material needs to be kneaded while adding little
amount of water until it gets to the required plasticity. Attention must be
taken into amount of water. Too much water makes clay too sticky and wet,
the way printing process breaks down under inability to move a rotor due
to the adhesiveness or model collapses due to the wetness. An analysis was
conducted about how much water should be added to white clay to meet its
required property and results are shown on 4. Figure. It was learnt that an
interval from 12.5 to 17% of water per volume is correct amount to make
a clay required plasticity. Also there’s a possibility to determinate correct
plasticity by touching and by the visual observation: softness, easy to wipe,
visually glossy.

Amount of water per volume

0,25

|
0,2 w____’__.&

0,15 - /
0,1 /

0,05

7.5% 10% 125% 15% 17.5% 20%

4. Figure. Required amount of water to achieve plasticity
Every clay compound requires drying processes including firing to

achieve final step of modeling. This method dries all water out of clay and
makes it hard but brittle.
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5. Figure. Clay's flow through nozzle

Conclusion

Despite of achieved material flow control, it is still a long way of de-
velopment into printing head with capabilities of printing various viscous
materials and making one reliable product. Achievement of perfect printing
control with such abrasive clay makes head reliable with other abrasive-less
materials.

Material range could be expanded with silicone, porcelain, pastes with
electrical conductivity. Such materials could be mixed with another 3D
printing head and making various innovative prototypes.
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RESEARCH OF 3D PRINTED OBJECT DIMENSIONS
INFLUENCE ON SURFACE PRECISION

Verbickaiteé E., Sviackevicius P., Jurkonis E.
Vilnius Gediminas Technical University

Abstract

3D printing becomes more popular not only in arts, entertainment but
also in production of industrial objects. Wider use of this technology needs
quality of final product to be foreseen more accurately and effectively.
While analyzing 3D printed object’s relative measurements of 2D objects
are taken into consideration. Main goal is to analyze influence of 3D printed
object’s size to its precision, prototype printing and evaluation. During ana-
lyze difference of whole project and printed model parameters and repre-
sentation faults of a single fragment were evaluated. During research, ABS
and PETG polymer were used. Experiment’s step flow chart was created,
variables of printing parameters were chosen and evaluation criteria were
foreseen. Prepared 3D model is converted into STL file format. While gener-
ating operating G-code of a print-head, the same layer generating criteria
were used for all printed models. All printed models were measured and
according to gathered data charts of faults and deviations were created.
Results and conclusions are presented. Notable, that major fault repeatabil-
ity in 3D printed objects is noticeable along Z axis.

Key words: 3D printing, ABS, PETG, polymers, precision, G-code

Introduction

3D Printing era has begun. It is one of the most potential industries over
the last years. Currently, 3D printing technology is widely utilized in manu-
facturing of fully functioning prototypes. This technology lets us shorten
design to manufacture cycles, thus reducing the cost of product and increas-
ing competitiveness in the market. 3D printing becomes more popular not
only in industry but also in arts, entertainment. Wider use of this technology
needs quality of its final product to be foreseen more accurately and effec-
tively. It is, however, remarkable how the question of accuracy is carefully
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avoided.[1] There is a significant lack of published data on the FDM process
characteristics and printing precision. This research was conducted in order
to partially fill this gap and provide much needed information about accu-
racy. Other publications give only a superficial view on the matter without
a proper scientifically founded in-depth analysis of the accuracy problem.
There are some applications where question of accuracy is irrelevant, but
compared with the biggest amount of applications the question of (guaran-
teed) accuracy is of prime importance.[1] The research was undertaken to
characterize FDM technology and its processes in term of the achievable
dimensional and geometrical accuracy. FDM is the most used technology
of rapid prototyping with great potential towards rapid manufacturing. De-
signers need to know the capability profile of the process they are going to
use. Used dimensional accuracy model was chosen in such way to represent
characteristics needing to be investigated. Parts were printed from different
polymers which have different shrinkage percentage. The main parameters
that could cause dimensional deviations were: Layer Thickness, Infill, Ex-
trusion multiplier, Part positioning on the platform. Current study investi-
gates the effects of process parameters upon the dimensional accuracy of
parts fabricated using Mass Portal delta printer.

3D model 30 printing Measurements Results

‘ﬁ_ iﬂ 1 |‘: i - ‘.‘ ", I ’/-/7
Fo = I 3 .

Figure 1. Experimental Process Flow Chart
Experiments and results

1. Experimental Software, Parameters, Materials
Slic3r (version 1.2.9) — G-code generator for 3D printers.
Repetier Host (version 1.6.0.) — Printing operating program.
Main chosen parameters of accuracy test prints:
* nominal dimensions of object — 30 mm, 20 mm, 10 mm;
* geometric features — circular;
e infill - 100% ;
* layer height — 0,2 mm, 0,1 mm,;
* extrusion multiplier — 0,9;
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* cooling — min 0, max 100%;

* printing speed — 30—45 mm/s.[4]

Materials used:

*  white ABS 1,75 mm: Print temperature 220-260°C; First layer
temperature 235 °C;Print base material; Acrylic/ABS [2].

e blue PETG 1,75 mm :Extrusion Temperatures: 240-260°C; High
strength filament; Dimensional Accuracy: +£0.05 mm;

2. Experimental Model

Figure 2 Digital 3D model of printed objects

4. Experimental instruments

3D delta printer MassPortal — Print speed: 30 mm/s — 300 mm/s Experi-
mental materials: ABS, PET; Plastic filament diameter: 1.75 mm; Heated
glass print bed — up to 120 °C; Nozzle diameter: 0.4 mm. [3]

For measurements: digital caliper. Resolution: 0.01 mm, Accuracy:
0.02 mm
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Results
Table 1. Measurement results of printed object original size

Experiment Nol. ABS white 30 mm

Parameter Layer height 0,2 mm 0,1 mm
Measure Dimensions 1 2 3 4
Linear Z 4,9 5 4,9 4,9
Z, 9,9 10 9,9 9,9
Z, 14,8 14,9 14,8 14,9
zZ, 19,8 19,9 19,8 19,9
Z 24,8 24,8 24,8 24,9
z 30 29,9 29,9 30,3
Diametric D, 2,3 2,3 2,3 2,5
D, 4,75 4,75 4,85 4,8
D, 9,8 9,75 9,75 9,8
D, 14,6 14,6 14,6 14,6
D, 19,6 19,6 19,6 19,6
D, 24,5 24,5 24,6 24,5

Table 2. Measurement results of printed object scaled 0.6

Experiment No2. ABS white 20mm

Parameter Layer height 0,1 mm 0,2 mm
Measure Dimensions 1 2 3 4
Linear Z 3,2 3,3 3,3 3,3

Z, 6,7 6,6 6,6 6,5
Z, 9,8 9,9 9,9 9,9
Z, 13,3 13,3 13,2 13,2
Z, 16,6 16,6 16,6 16,5
z 19,9 20,0 19,6 19,9

Diametric D, 1,45 1,5 1,5 1,45
D, 3,15 3,1 3,1 3,1
D, 6,5 6,5 6,5 6,5
D, 9,8 9,8 9,8 9,75
D, 13,05 | 13,05 13,0 13,05
D, 16,35 16,3 16,3 16,2
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Table 3. Measurement results of printed object scaled 0.3

Experiment No3. ABS white 10 mm
Parameter Layer height 0,1 mm 0,2 mm
Measure Dimensions 1 2 3 4
Linear Z 1,7 1,6 1,7 1,6
Z, 3,3 3,3 3,3 3,3
Z, 53 5,0 4,9 4,9
zZ, 6,8 6,7 6,7 6,5
Zg 8,5 8,3 8,3 8,4
z 10,0 10,0 10,0 10,0
Diametric D, 0,8 0,8 0,9 0,9
D, 1,6 1,6 1,7 1,7
D, 3,1 31 3,1 3,2
D, 4,7 4,75 4,7 4,8
D, 6,45 6,45 6,4 6,4
D, 8,2 8,1 8,1 8,0

Table 4. Measurement results of printed object ( PETG material)

Experiment No4. PETG Blue
Parameter Layer height 0,2mm
Measure Dimensions 1 2 3
Linear Z 5,0 3,3 1,8
Z, 10,0 6,7 3,4
Z, 15,0 10,2 52
Z, 20,0 13,5 6,8
Z, 25,0 16,9 8,5
z 30,2 20,5 10,3
Diametric D, 2,2 1,8 0,9
D, 4,8 3,2 15
D, 9,9 6,5 3,1
D, 14,8 10,0 4,8
D, 19,9 13,3 6,5
D, 24,9 16,6 8,2
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Deviation corelation to
diameter

DIAMETER

Figure 3. Deviation corelation to diameter

Conclusions
Linear and Diametric dimensions have been selected as quality indica-
tors for the MassPortal printer. Parameters selected in Slic3r program had an
affect for dimensional accurasy of printed objects. Investigation for geomet-
ric accuracy is based on the linear and diametric deviations between printed
physical object and its’ digital model. The experimental results indicate that:
» The average shrinkage of ABS polymer can be defined between 2—3%.
* In Fig.3 visible data spike can be treated as an error of printer
machanics. Thus, should not be taken into consideration.
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PA3SPABOTKA METOAA ANMUTENIbHOIO XPAHEHUA
LNOPOBbIX MATEPUANIOB HA UHTEPHET-PECYPCAX

Aikoenes b.C., Npockypsakos H.E., ApxaHrenbckasa H.H.
TynbCcKkun rocyfapcTBeHHbIN YHUBEPCUTET

Abstract

The method of long-term storage and check of the integrity of digital
content on the internet resources, including the periodic downloading
of files from the server to the computer of designer and comparing them
the checksum with the copy of files offered. The program was created to
perform these actions in manual and automatic modes. Research and
analysis of the speed of check of data were conducted and the results allow
us to recommend this method for widespread use.

Keywords: digitization, electronic edition, Internet, protection, storage, site

B Hacrosiiee Bpemst HabmogaeTcesi pOCT akTHBHOCTH B OLIM(POBKE U paz-
MelleHnu B ceTd VHTepHeT MarepuasioB 00pa3oBaTeIbHBIX YUYPEXKICHUH,
apXHUBOB, OMOIMOTEK, My3€€B U JPYTHX OpraHu3alii.

CeFO]IHﬂIJlHee COCTOsIHHUEC Lll/l(prBI)IX 1 TCJICKOMMYHHUKAalIUOHHBIX TEXHO-
JIOTHH 1a€T BOBMOXKHOCTB JIOTIOJIHUTh KIIACCHUECKHUH MPOliecC HEKOTOPBIMH
CHeI_ll/I(bl/l‘-IeCKI/IMI/I JTallaMiu n3-3a HOTpe6HOCTI/l OpFaHI/ISaI_ll/Iﬂ BbIKJIaIbIBATh
CBOU MaTe€puraJibl B 06LLlPII>lI JAOCTYII, IJ1A PEKJIaMbl U IPUBJICYCHUSA HOBBIX I10-
ceruteseii. Bce ocHOBHbBIE U JOIIOJIHUTCIIbHBIC DTallbl O6I>I‘1HO BBIITOJIHAKOT-
Csl MapajuiesibHO, TO3TOMY OHHM HE CHJIBHO 3aMEJISIIOT HPOLECC MOJATrOTOB-
k1 VIHTepHeT-nopTagoB K OKOHYATEIbHOMY 3aIlyCKy, HO B HUX COAEp Karcs
[JIaBHBIC TIPOOJIEMBI 3alUTHI M Oyaylee KOJUICKIUNA My3eeB, apXHBOB [Ip.
OpraHu3alui.

[epBriii BayKHOU MPOOIIEMOIi ABJISIETCS BBIOOP MUTOTOBOTO (hopmara Jjist
JJIATEIIBbHOTO XpaHCHUA. B Poccun APXUBHBIC YUPCIKIACHU B34JIM 3@ OCHOBY
JPEG, xots pabora no ux oun(ppoBKe OCYLIECTBISIETCS MO MPOrpaMMe ¢
2010-2020 r. u opueHTHpPOBAIACH MPH CO3JAAHUM Ha YXKE CYIECTBYIOIINE
METOJMKH B JAPYI'MX CTpaHax, B TOM uucie Ha HamuoHanbHOe ymnpasie-
Hue apxuBoB u nokymeHtaunu (NARA - National Archives and Records
Administration, USA) [ 1,2 ].

Bropast mo 3HauMMocTH mpoOiieMa 3aKIH4aeTcsi B MPOSKTHPOBAHHU
wiaThopMbI caiiTa, KOTOPOU YIOOHO MOJIB30BaThCSI MOCETUTEISAM U KOTOpast
MOAXOAUT Jid BOCIIPOU3BEACHUS U 3alIUThI JIF000TO THITA KOHTEHTA.

[IpoGnema 6e30MaCHOCTH CalTOB U JOJTOBPEMEHHBIX XPaHUIIUIL OUOIHO-
TEK, apXHBOB, U3/1aTENILCTB, yHUBEPCUTETOB B HACTOSIIEE BpeMsl yCyryOuiach
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TaK)Ke W3-3a MOSBJICHHS «BUPYCOB-IIN(POBAIBIINKOBY», KOTOPHIE MTOPaXKAIOT
JIOKQJIbHBIE U CETEBbIE JUCKH, IH(Pys Bce MOmyIsipHble (aiibl, Ipyu 3TOM
Ka)KIIbIi pa3 MeHsisl aposib ¥ aroputM mudposanus. 13-3a sToro Ha ceroa-
HSIIHHUHN JIEHb JJAaHHBIE MTOCIIE 3apayKeHHs BOCCTAHOBJICHHIO HE MOZJIeKaT.

YrtoObl onpenenuTb, Kak 0OpOThCS C ONMUCAHHBIME BBIIIE YTPO3aMH He-
00X0IMMO MMOHKMMaTh, Kak ycrpoeHa pabora WEB-cepBepoB u 4to oHU 13
ce0st IPeCTaBIISIOT.

OOmias cxema paboThl 000pyHOBaHMUs IpeCTaBiIeHa Ha puc. 1. Ys3Bu-
MOCTSIM 3apa)KeHUsI TOJIBEPKEHO TO 00OpYyHOBaHUE, KOTOPOE y4acTBYET B
00paboTKe CHUTrHaja, T.e. «YIPAaBISIOMINN KOMIBIOTEPY», MOJIyYarolui 3a-
IIPOCHI OT NOJIb30BaTeleil, 00padaThIBAIOLINN UX, OTHPABIISIONINHN YKE CBOU
3aIpOoCHlI 110 JIOKAJIBHOW CETH B OCHOBHOE XPAHUIIUIIE K «CTOMKAMY).
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Puc. 1. Obwas cxema obopyoosanus ona WEB-cepsepa
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B kilaccudeckoii cxeme Ha «yIpaBisiiOIEM KOMITBIOTEPE» YCTaHOBICHO
IIporpaMMHoe 00ecIiedeHre N0 Pe3epPBHOMY KOIMPOBAHHIO, aHTHBUPYCHAs
CHCTEMa U MPOrpaMMBbl, perIaMeHTUPYIOLIHE TpaBa Mojb30Bareei, JoCTy-
na K ¢aitnam u T.n. OH nonyyaer, mpoBepsieT, 00padaTkiBaeT 3arpocsl OT
0JIb30BaTENIel U TOCIIe ATOT0 IPUHUMAET PElICHHE J1aBaTh JOCTYII K (aii-
JlaM, OT/IaBaTh JIM OTBET Ha 3aIIPOCHI WM HET.
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«CTOWKM) MPEACTABISIOT U3 ce0sl KOPILYC C OTCEKaMH IO KECTKUE JIU-
cKH. B xaxxoM oTceke ecTb micro-mMaTrepuHCKas riara ¢ mpeayCcTaHOBJICH-
HOW onepannoHHo# cuctemoit Linux, LAN pazsemom. Kpome Toro, nansoe
obopynoBaHue moanepkuBaet paboty RAID-maccuBoB. OOMEH NaHHBIMHU
MEX]Jy «CTOMKaMU» M «yIPaBISIOIIMM KOMIIBIOTEPOM) OCYIIECTBIIAETCS
gyepes 3alpockl, TEKCTOBBIMU KOMaHIaMHU.

B 3TOl KOMIIOHOBKE 3apa3UTbCSI MOMKET «YNPABIAIOIUN KOMIIBIOTEP),
T.K. TUTIOTETUYECKU OH MOXET OBbITh co3faH M He Ha cucrtemax UNIX. Ha
KECTKUX JIUCKaxX B «CTOWKAX» XPaHUTCS OTHOCHTENBHO CTaTU4Has HHPOP-
MaIysl 1 aBTOMAaTHYECKH CO3JaeTcs pe3epBHOE KOIMMPOBAHHE MPH KaXKIoH
3amucH, nepesanucu ¢aiinos, T.K. ucrnons3dyercs RAID-maccus. [Tosatomy
MBI IMEEM OTIIMYHYIO CHCTEMY XpaHeHHsl (aiIoB Ha cepBepe, MO3BOJISIO-
myro nodtd Ha 100% 3amuTuTh Qaiiibl OT MOTepH, HO OHU MOTYT OBITh
3apaKeHbl MPOrpaMMHBIM 00pa3oM. CBS3aHO 3TO C TE€M, YTO B «CTOMKAxX»
He MOXeT paboTaTb 1 OOHOBJIATHCS aHTHBUPYC, T.K. CHCTEMa OTHOCUTEIBHO
3aMKHYTa U OOJILIIMHCTBO (upM, paboTatoiiue Ha ppiHKe MIHTEepHET-yCIyr
UMEIOT OrpOMHbIE 00BbEMBI JaHHBIX M MPOBEPSATH (hailiibl Mmosb3oBareseit
OOBIYHBIM CKaHEPOM B PEaJIbHOM BPEMEHHU OHH IIPOCTO HE B COCTOSIHUM.

IToaToMy B COBPEMEHHBIX peausX MOSBUINCH «aHTUBHUPYCHI /Ui Cail-
TOB». UTO KacaeTcs yrpos, OT KOTOphIX 3amuiiator WEB-aHTUBUPYCEL, TO
9TO KJIACCHYECKHE BUPYCHI IEPEHAINPABIICHUS, pEKJIaMHbIe OaHHEPHI U TIPO-
yre BU3yalibHbIe 2P (eKThl, MEIIaIOIINe M0JIb30BATENSIM HCII0Ib30BaTh Bam
CauT.

K coxanenuro, ecth U Apyras nmpodiema B 00JacTH 3alUThl JaHHBIX Ha
WEB-cepBepax: cam cepBep MOXKET ObITh 3apaKeH, €CJIM OH CO3JaH He Ha
ocHoBe cucrembl UNIX. Torna kak Obl Bbl He Jieunnu caiit, kakue Obl ysi3-
BUMOCTH HE HallJIM U UCIIPABUIIN, BCE PaBHO Oy/I€Te IMOCTOSIHHO 3apakeHbl,
XOTb U OyzeTe J1ednTh cBoi MHTepHeT-pecype. McnpaBuTh 3T0 HENb3s U3-3a
Toro, uro WEB-aHTHBUpYCHI HE MOTYT ITPOBEPSTH (ailiibl, HaXOASALIMECs Ha
YPOBEHb BBIIIE, YeM HaXOAUTCS CaM CauT.

Ji1s1 TOro 4TO0OBI HOHSATH 3TO HEOOXOMMO BCIIOMHHUTD KaK YCTPOEHO B3aH-
MmozeicTue nporpamMMm Ha WEB-cepBepe u kakoe I10 Ha HeM yCcTaHOBIICHO.
Bce nporpamMHoe obecrieueHre yCTaHOBICHO Ha «yIPaBIISIOIIEM KOMITbIO-
Tepe» (puc. 1). B xomruiekt nporpamm Bxomut: siapo (Apache); cepepHsbIid
s3bik (PHP, ASP); FTP-ceprep (o0biuno FileZilla FTP-Server); 6a3a nan-
HbIX (MySQL nnu Oracle) u monyns ornpasku nucem (SMTP-server). Ilpu
3TOM SIIPO CBSA3BIBAET BCE MPOTPaMMbI BOSAMHO, ITyTEM OTIIPABKH 3alIpOCOB
B COOTBETCTByIOIIKE Ciyx0bl. Cuctema koHpurypamuu Apache ocHoBana
Ha TEKCTOBBIX KOHPUIYpalMoHHbIX (aitnax. FiMeeT Tpu yCIOBHBIX YPOBHS
KoH(urypauuu: koHpurypauus cepsepa (httpd.conf); konpurypauus Bup-
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tyanbHoro xocrta (httpd.conf, HaunHas ¢ Bepcun 2.2 - extra/httpd-vhosts.
conf); koudurypamus yposHs qupekropuu (.htaccess).

Hoctyn k daitry koHbuUrypaunu ypoHs aupekropuu (.htaccess) Moxer
MOJIYYHTh BIIaJeIel] caifta, Ho koHpurypamus cepsepa (httpd.conf) u kon-
¢urypauus BupryansHoro xocrta (httpd.conf) B nepapxuu Bbliie, 1 10 HUX
BJIaJIeJIel] caiTa I0CTyIna He UMeeT.

YrtoObl 0CyLIECTBUTH TAKOE Pa3/elieHre IpaB pa3padoTunku Apache cos-
Jany 2 001acTy - CUCTEMHYIO U MOJIb30BaTelIbeKyto. DopManbHO B 10JIB30-
BaTeJIbCKOM 00IacTH HAaXOASATCs Bee (haiiiibl Ballero caiTa U BCeX KIMEHTOB
JaHHOU (DUPMBI, a B CIIy>)keOHOM - ToJIbKO (aiinbl Apache u ero HacCTpOWKH.
IIpu nomneiTke 3aiiTu Ha cepsep npu nomoiu FTP-niporokona nosib3osarenu
HPOCTO HE YBUJAT KAaTaJIOTH CiIy>keOHOU obnactu Apache.

[TonBoast MPOMEKYTOYHBIN UTOT MOYKHO BBIJICITUTH 2 TIPOOJIEMBI:

* AHTUBHPYCHI JJIs CaTOB ManodpPeKTUBHBI U HEJCHCTBEHHBI;

¢ XOCTHUHI'M HE€ IMPOBOIAT MOCTOSTHHBIA KOHTPOJIb 3a BHUpPpyCaMH Ha

CBOMX CepBepax u3-3a OOJBLUIMX 00BEMOB JAHHBIX M0JIb30BATENIECH;

OTH Mpo0IEeMbl MOXKHO PELINTh HECKOJILKUMH CIIOCOOAMMU:

1. TTocTOSHHO BH3yaJbHO IIPOBEPSTH COCTOSHHE U IMOBelaeHHe Bamiero
caiita B IHTepHET 4acThIMM 3aX0/la Ha HETO;

2. Kak yrozmHo uacto 3arpyxarb Qaiiisl ¢ Bamero caiira k cede na PC Bo
BPEMEHHYI0 JUPEKTOPUIO U NIPOBOAUTH IIPOBEPKY aHTUBUPYCHOH IIPOrpaM-
Mol. Ilpu oOHapyxeHHH yrpo3 Iepe3anuchiBaTh JaHHbBIE, COIACPIKAIINECS
Ha cepBepe, UX He3apaKEHHBIMH KOITUSIMU;

3. CBepsTh (aiibl Ha cepBepe ¢ KOMMsIMH Ha BariieM jkecTKoM JHCKe.

CTOUT NOSICHUTB, YTO MEPBBIM CIIOCOOOM pe3yJbTaT 3apa)keHHsl BHU-
pycamu BU3YyaJIbHO BBIABIISIIOTCSI ObICTpee, YyeM 00xoj Bcex (ailiioB mpo-
T'paMMHbBIM o6pa30M, HO OH HE MOXET OBITh AaBTOMAaTHU3UpoOBaH, a 3HAYUT U
HE MOXXET OTHOCUTCIIBHO YaCTO MMPUMEHATHCA, YTO ACJIACT €TI0 IMPAKTUYCCKU
0eCIIONe3HbIM.

Bropoii cioco6 Oonee neiicTBeHeH, HO TpeOyeT OOJBbIINX BPEMEHHBIX
3aTpar H, 4To Oojee BaXKHO, OUEHb CHJIBHO CBSI3aH C peakiueil Ha 3apaxeH-
HBII (ailyl co CTOPOHBI YCTaHOBJICHHOIO aHTHBUpYca. M3BecTHO, 4TO KOp-
nopauun ESET u Kaspersky Lab npu obHapyxenuun 3apaxeHHoro ¢aitna
BUPyCaMH TEPCHAINPABICHIS YIAISIOT WIA NepeMeIaT 3Tu (Gaiibl, He
npousBos ux sedeHus. DrWEB Gornee JiosijieH U IpOW3BOJUT aBTOMATH-
yeckoe JiedyeHue 3TUX (ainoB. Ho naHHBIN criocod Bce paBHO COIACPKUT
OZIVH SIBHBIH IPOOJIEMHBIN ITyHKT - aHTUBUPYCHBIE CUCTEMBI HE PACIIO3HAIOT
UCTOYHUK 3apa)KCHUs, T.e. CAMO TEJIO BHPYyCa, T.K. Ul HUX 3TO OOBIUHBII
xoz cTpanul] uTepHeT. JlaHHYy10 Ipo0ieMy BPyUHYIO PEIIaeT caM YeJIOBEK.
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Tperuii criocod noapa3zymeBaeT HCIOJIb30BaHHE HPOBEPKH KOHTPOJIb-
HbIX cyMM (aiinoB (CRC). On Oonee yHUBepcalieH, T.K. MOXET OBITh MPHU-
MCHCH B 6OJ'II)H_II/IHCTBC CJIy4acB, HC 3aBUCHUT OT ONHCaHUHI BUPYCHBIX CUT'HA-
Typ B 6a3ax aHTUBUPYCHBIX IPOIPAMM U, TNIABHOE, MOXKET 00E3BPEIUTH TEJI0
BUpYCa, IOTOMY 4TO B Clly4yae 3apakeHus (hailyloB Ha cepBepe KOJ TaK MU
WHa4Ye U3MEHUT pa3mep (daiina.

Ha namr B3misn HaubOoliee JACHCTBEHHBIM CIIOCOOOM MPOBEPKH (ailyioB
WEB-cepBepoB Ha BUPYCBI SIBJISIETCS. TPETUH METOJ| - IIPOBEPKA KOHTPOJIb-
HBIX cyMM (aitoB. OnHako mporpaMMHbIM o0Opazom noiyuuth CRC mo
3anpocam K (aiinam mo FTP-coenmunennio HeBo3MOXxHO. [103TOMY MOXKHO
HPEUIOKUTH 2 aIbTEPHAaTUBHBIX METO/a IIPOBEPKHU:

1. Onpoc ¢aiinoB cepBepa cpencrBamu cepBepHsbix s3bikoB (PHP, ASP).

2. IocnenoBarenbHas 3arpy3ka QaiiioB ¢ cepepa Ha PC u mpoBepka
KOHTPOJIBHBIX CyMM (haiiJIoB.

[lepBeiii MeTo OyneT paborarh Oosiee OBICTPO, HO B HEM 3aJI0KEHBI He-
KOTOpBIE HEIOCTATKH: IIPU OCYIIECTBICHUH TAKOTO OIpoca caM (aiisn MoxkeT
CTaTh MEPEHOCYMKOM 3apa)KeHUs, U MPH 3TOM €CTh BEPOSTHOCTh OLIMOKU
OMpEeNesICHUsT KOHTPOIBHOH CYMMBI H3-3a pa3HHUIbl (DaliIoBON CHCTEMBI
Unix ¢ monbk3oBaresbckoit (dame Bcero FAT32, NTES).

[Tostomy B pabore mpearaerTcsi UCIOJIb30BAaTh MOCIEIHUI BapUaHT.
YrtoObl n30eXaTh OIMOKK ONpeeseHNs] KOHTPOJIbHBIX CYMM, INIAHUPYETCs
3arpy3ka QaiiinoB ¢ cepBepa Ha PC nonb3oBaresns U nocieayolee cpaBHe-
HHE KOHTPOJIBHBIX CyMM C KOIHeH (aiiioB caiita.

C aT0# 1enbI0 ObUTa pa3paboTaHa MPOrpamMma, BBIMOJHSIONIAS JaHHbIC
JEUCTBHS B Py4HOM (OIHOPA30Basi MPOBEPKA 10 TPEOOBAHHIO MOJIL30BATEIIS)
Y aBTOMaTHYECKOM PeXUMaxX (IOCTOSHHBIN PEKUM IPOBEPKH Yepe3 yCTaHOB-
JICHHOE I10JIb30BaTelieM BpeMsi), HHTep(eiic KOTOPOi pecTaBleH Ha pHcC. 2.

Cytb padotsl [10 3akimtoyaercs B CIeAyIOIEM:

1. VYkasbIBaeTcsl Karajor IJie XpaHUTCS OpUTHHAJbHAs (dTaJIOHHAs) KO-
nus posepsieMoro caiita Ha PC.

2. B yka3zaHHOM Karajore, MpOBOIUTCS OMPOC CYNICCTBYIONUX (ailioB.

3. IlpowmsBoautcs MoACYET KOHTPOJIBHBIX CyMM (aiiJIOB U TIEPEBOJ] dTHX
naHHbIX B MD5.

4. TlpowusBoxuTcs nposepka (ailyioB Ha cepBepe.

5. B cnydae oOHapykeHHs HecoBmaaeHus (ailyl U3 TaJIOHHOTO Kara-
JIora 3arpy’kaeTcsi Ha cepBep ¢ MOJHOH 3ameHoi. Takke maHHBIN (aiiia He
yAanseTcs U3 BPEMEHHOI'0 KaTanora IporpaMMbl IPOBEPKU CyMM, IS 1ajlb-
HEHIIEro py4HOro aHaIu3a YeJI0BEKOM. B ciyuae oTcyTCTBUSA HECOBIIALCHUM
BpPEMEHHBIU (a1 ynajseTcs ¢ KOMIBIOTepa I0JIb30BaTellsl U IPOUCXOJIHT I10-
BTOpEHHME ITyHKTa 4 JUIsl cleayolero ¢aiina.
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6. B ciyudae akTuBanuM aBTOMAaTHYECKOro pexuma padotsl [10 Oymer
MIOBTOPATH IYHKTHI 4 1 5 yepe3 3alaHHOE MOJIb30BaTeneM Bpems. Ecnu ke
OBbUT aKTMBUPOBAH PYyYHOI PEXUM, TO IT0 OKOHYAHUH IPOBEPKa OCTAHOBUTCS.

7. Tlo oxoHUaHHM NMPOBEPKU MOXKHO IPOCMOTPETH COXPAHEHHBIN OTYET
paboTHL.
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Puc. 2. BuewHuil 6u0 npocpammul npo8epKu KOHMPOIbHbIX CYMM

Hannoe I1O 0bu10 pa3paboTaHo U anpoOHUPOBAHO JJIsl KOHTPOJISI LIEIOCT-
HOCTU JIaHHBIX caiTa >xypHanoB cepuu «M3pectus Tynbckoro rocynap-
cTBeHHOro yHuBepcutera» («M3pectust Tynl'V»), BXoasmux B nepedyeHb
BAK P®.

B xozme paboThl OBUIO yCTaHOBJIEHO, YTO BUpYCHI MM ommbOku WEB-
cepBepa MOT'YT MPUBOAMTH K yaajieHuo (ailsioB ¢ caiita. BeTpewanucs cimy-
4yau oOHapyXeHUs! COOMHBIX (hailioB, B ciydae, KOIjia MPOUCXOAMI Pa3phiB
coennHeHus ¢ cerblo. [Ipemnaraemeiii MeTon 1 paspadboranHoe I10 cnpas-
JIAKTCA C JaHHBIMU np06neMaM1/1.

Hcnons3ys pe3ynbTaThl NpeAbIIyIINX UCcaeqoBaHui [3], u3ydanacs 3a-
BUCUMOCTb BPEMCHH IMPOBCPKU OT OG’LCMOB JaHHBIX U CTCIICHU UX 3apa-
xenus (Tabn. 1). B kadectBe ucnbiTyeMoro (¢aiiia UCIOoNIb30BaJICs apXuB,
pa3outhiii Ha yactu 1o 100 M6. Omnpenensuioch BpeMsi IPOBEPKH AaHHBIX
oosemom 100 M6, 500 M6 u 1 I'6. Takxke onpenessuioch Bpemsl, 3aTpadnBa-
€MOe€ Ha JIeUeHHUE caliTa B Cllydae ero MOJHOTO 3apaXKeHHUs.
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i aToro Bumeodaiin Obut pa3dout Ha vyact mo 100 MO, BeiOpana onHa
u3 ero yacrei. [IpoBepsiemMblit 00beM co3naBaiics 3a c4eT J00aBICHUs 3TOU
YacTH Ha CepBep B KaTaJIOTH € MOPSIKOBEIMU HOMepaMH oT 1 1o 10. Oto no-
3BOJIMJIO CTPOTO KOHTPOJIMPOBaTh 00beM AaHHBIX. B ciiydae mpoBepku caiira
Ha 3apa)KCHUe, B KaTaJoru MoMelnaics apxuB oobeMoM 75 MO ¢ Ha3BaHH-
eM (aiina opuruHaia. JTUM CO3aBajoCh UCKYCCTBEHHOE HECOOTBETCTBUE
00BEMOB OPUIMHAIBHOTO (haiija ¢ MPOBepsIEMBbIM Ha CepBepe.

Crout 00OpaTuTh BHUMAHHE HA TO, YTO, €CJIM ObI MCIIOJIH30BAJIACH Ma-
JIble TI0 00BeMy (aiiiibl, BpeMsi MPOBEPKHU ObLIIO ObI MEHBILUM, T.K. IIPOLECC
orpoca (ainoB npoxoaun Obl Ooee TMHaAMUYHO. Pe3ynbrarhl uccienosa-
HUS IpeACTaBIeHbI Ha puc. 3 u 4.

Tabnuya 1. Bpems nposepxu CRC 6 3asucumocmu om 06vemos

O6bem Bpems npoBepKM KOHTPOJIbHbIX CYMM, C CpegHee
daitna | onpit 1 | onbIT 2 | onbIT 3 | onbIT 4 | onbiT 5 | 3Ha4eHne
3apakeHue OoTCyTCTBYeT

100 M6 10 11 10 9 10 10

500 M6 78 74 73 75 75 75
176 164 163 162 163 163 163

dannbl oTcyTCTBYHOT

100 M6 47 48 47 47 47 47,2

500 M6 230 232 232 231 232 231,4
176 430 428 428 428 427 428,2

dainbl 3apaxkeHsbl

100 M6 45 42 44 44 45 44

500 M6 260 266 260 261 262 261,8
176 559 580 578 578 576 574,2

AHasu3 CKOPOCTH MPOBEPKU JaHHBIX (pHC. 3) MoKas3al, 4To MPH OTCYT-
CTBHMU 3apakeHHs (aillloB Ha cepBepe CKOPOCTh CPaBHEHMSI KOHTPOJIBHBIX
cyMM B 3...5 pa3 Oouiblile, 4eM B CHTYaIMH, Korna (aiiibl OTCYTCTBYIOT HITH
OBUIH 3apa)KeHbl. DTO 00YCJIOBJIEHO TEM, YTO IO MpeiaraéMoMy ajrOpHT-
My (paiiibl JOJDKHBI OBITH COXPAHEHBI C CaiiTa, a mocie, MPH HECOBMAACHUN
KOHTPOJIBHBIX CYMM, 3arpy>KeHbl 00paTHO Ha cepBep.

B ciyuae orcyrcTBus daiinos Ha cepepe (kpuasi 2 Ha puc. 4), CKOPOCTh
MIPOBEPKHU JTAaHHBIX PAaBHA CKOPOCTH HX NpPsIMOMN 3arpy3Kd Ha cepBep, T.€.
paBHa peaybHON CKOpOCTH paboThl VIHTEpHET-ITOAKIIIOUYEHHS.
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CropocTe NpOBERKA AaHHbIX, MEic
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Puc. 4. ['papux ckopocmu nposepxu 0anHbIx:
2 — ¢patiner omcymcemesyrom; 3 — paiiivl 3apasicervl
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MunycoM NpenioKeHHON CUCTEMBI IIPOBEPKU CAUTOB SIBJIECTCS. CHUYKEHUE
CKOPOCTH NPOBEPKH TpH 3apaxkeHnH (aiinoB (kpusas 3 Ha puc. 4), T.K. dak-
TUYECKH 3TO NPUBOIMT K JIBYKPaTHOMY yBEIMYEHHUIO BpeMeHH nposepku. Of-
HAaKoO, TAKOH I10JIX0]] HEOOXOINM, BO-TIEPBBIX, U3-32 OTCYTCTBHS SIBHOTO METO/IA
omnpoca cBoiicTB (¢aiinoB uepe3 FTP-coennHeHue cpencrBamMu si3bIKOB HPO-
rpaMMHpPOBaHHMs1, BO-BTOPBIX, U3-3a pa3HULIBI (hailiIoBbIX cucTeM cepsepa u PC.

OCHOBHBIE BBIBOJIBI TI0 paboTe:

1. B ciyuae opraHu3anuu AJIUTEIBHOTO XpaHeHHs ol (POBaHHBIX JaH-
HbIX Ha WEB-cepBepe mim JIOKaJbHON CeTH HEOOXOAMMO HCIIOJIb30BATh
TOJILKO OMHAPHBIH cr1oco0 3amucu Gaiiios.

2. B GonpumHcTBE cityuaeB WEB-aHTUBUpYCHI HE B COCTOSIHUM CIIpa-
BUTHCS C pEajibHOM YIpO30 JIJIsl CAUTOB.

3. Meton 6opwOBI ¢ BUpycHbIMU yrpo3amu it WEB-pecypcos, ocHo-
BaHHBIM Ha MPOBEPKE KOHTPOJIBHBIX CyMM (hailjIoB IOKa3bIBaET XOPOIINE
pe3yabpTaThl U MOXKET IPUMEHATHCS AJIS 3TUX 3a/1au.

4. B coBpeMeHHBIX yCJIOBHUSIX HEOOX0UMO 00Jiee aKTHBHO HCIIOIb30BaTh
pELIeHHs 110 PE3ePBHOMY KONMMPOBAaHHIO AaHHBIX, UCIIOJIb30BATh OOJIaYHbIC
TEXHOJIOTUH U IPYTUe CIIOCOOBI.

5. Tlpu pa3paboTke CaiTOB apXUBHBIX, MY3EHHBIX, 00pa30BaTEIbHBIX
yupexIeHuii HeoOXOMMO CTapaThCs IPYNIHUPOBaTh (aiibl CleHapHEB 110
Ba)XHOCTH, T.K. 9TO ITOBIIUSET Ha OBICTPOTY MPOBEPKH pecypca.
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OCOBEHHOCTU TEXHOJNIOIMA
NEHTUKYNAPHON NEYATU

MNpockypsakos H.E., KonecHnkosa A.C.
TynbCcKkun rocyfapcTBeHHbIN YHUBEPCUTET

Abstract

Lenticular print in connection with wide distribution of stereo- and vario
images is increasingly drawing the attention. This article describes the
stages of creating stereoscopic and dynamic images, principles used in
selecting materials and aspects of human perception that allow people to
distinguish reproducing effects.

Keywords: Lenticular print, stereo image, vario image, lens, lenticular screen,
lineature, lenticular

PaznooOpasue TpeboBaHMiT MOTPEOUTENS K MEUATHONH HMHIYCTPUH CIIO-
CO6CTBOBaﬂO Pa3BUTUIO HOBBIX BUAOB ME€YaTH, OJHHUM M3 KOTOPBLIX CTajia
JICHTUKYJISIpHAs! TIe4aTh. JTa TEXHOJOTHS CIHOCOOCTBYET CO3aHHUIO CTEPEO
U BapHuo U300paxKeHU.

JleHTuKymsipHas Me4aTh MO3BOJSET MPEBPATUTh OOBIYHOE CTAaTHYECKOE
HU300paKeHUE B SIPKOE THHAMUYHOE CPENCTBO MPEMOAHECEHHS BU3YAIbHOM
HH(pOPMAIHH.

JluHAMHUKa TOCTUTACTCS 3a CUET YepPeIOBAHHS COOTBETCTBYIOIIUX H30-
OpakeHMH Ha JIMH3e ¢ U3MEHEHHEeM yria o03opa (puc.1)

U3 31010 criemyet, 4T0 MUHUMAIIbHBIE CPEICTBA ISl CO3AHHS JICHTHKY-
JSIPHOTO M300pa)KeHHsl — JBa MPOCTHIX M300PAKCHUS M HEMOCPEACTBEHHO
nua3a. CIIOKHOCTD TIOMyYaeMOi aHMUMAIMU 3aBHCHUT OT YHCIa BXOISIINX
N300paKeHUH.
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Pucynox 1.Ilpunyun pabomoer 1eHMuKyIApHOU TUH3b
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B kauecTBe neyaTHON OCHOBBI MCIIOJIB3YETCs IJIACTHK (JIMH30BBIH pacTp).
Ha nunesoil cropoHe miacTuka Mo BCed IUIOLIAAH JIUCTA PacIoIararoTcs
LWIMHIPUYECKHE JINH3BI, TO3BOJISIONINE 00ECIIeUnTh HEOOXOAUMbIE ONTH-
YecKHe CBOWMCTBa, MpesioMilsisi n3oopaxenue. Kaxaas 13 JIMH3 HAIlOMUHAET
JIyITy, yBEJTMUMBas U300pakeHHe U 0ToOpakast olpeieseHHbIe PparMeHThI B
3aBHCHUMOCTH OT ITOJIOKEHHUS.

HenocpenctBeHHO H300pa)xeHHe HAHOCUTCA Ha OOOPOTHYIO CTOPOHY
scta (HOTOIUIOTTEPOM, TpadapeTHhIM CTaHKOM min Y®-mamuHoi. 3are-
YaTaHHBIH IJIACTUK Yallle BCETO KallupyeTcs Ha KapTOH WK (GOpPrupyercs ¢
obparHoii cToponsl [ 1 1.

JlenTHKYASpBI 00JIAIAI0T Pa3HOM TOJIIMHOM W pacCYMTaHbl HAa Pa3HBINA
yron npocMorpa. JIMH3bI BEIOUpAIOTCs B 3aBUCUMOCTH OT crioco0a revyary u
KOHEUHOTo M300pakeHusi. Hanpumep, 1uis sspkoii aHMMAaIMK MOAXOSAT JIEH-
TUKYJISPBI C IIUPOKUM YIJIOM IPOCMOTPA, TOT/Ia KaK TPEXMEPHOCTh M300pa-
JKEHMS CO3/1aeTCs JIyUllle BCEro Y3KUMH yITIaMu.

B kauecTBe npuMepa paccMOTPUM MPOLECC CO3IaHMS IPOCTEHIIIETro Ba-
puosddexra ¢ NByMs N300paKEeHUSIMH.

B nepByto odepens BhIOMpArOTCs J1Ba HMOAXOIAIIUX M300pa)KeHUs], Ha-
nipumep (puc.2):

Pucyrnok 2. Ucxoonvie uzobpaicenus

Kaxnomy nzobpaxenuto npunaercs nojiocarbiid Bua. [lupuna nonoc,
HAaHOCUMBIX Ha U300pakKEHHsI, COOTBETCTBYET MOJOBUHE TOJIIMHBI JINH3BI —
TI0JIOCHI JIGHTHKYJISIpa.

IToce 06paboTku n300paskeHus npuobperatot Bua (puc.3).

CJenyromummM maroM CTaHOBHUTCS 00beJMHEHHE H300paKeHUH B €IMHBII
(baiin npu NOMONIM CIIEUUATBHBIX TIPOIPaAMM.

[MonyunBIIMHCS PUCYHOK HPENCTaBIsieT cOO0i cMech KapTUHOK, a Ha
OJIHY JICHTHKYJISIPHYIO JINH3Y NPUXOAUTCS JBE IOJIOCHI: OIHA C IEPBOTO H30-
OpaxkeHus, npyras — co Broporo (puc.4).



Ecmu co3naBaemsbiii Baproaddekt Oosee clioxkeH, B HEro MOTYT 3aKJja-
JbIBaTh, K MPUMEPY, AECATh Pa3IMYHBIX W300pa)KEHH, HO TOTrJa IIMPHHA
MOJIOCHI Ha Ka)JI0W M3 KapTUHOK OYJeT COOTBETCTBOBATH OJIHOM IECATOU

IMHUPUHE JIMH3bI.
m o
:
I \‘

Pucynox 3.06pabomannvie u3o6paolcel-m}z

Pucynox 4. Coemewennvie usobpaxcenus

Pa3OuBka n300paxkeHHs Ha IIOJOCHI NIPOU3BOAUTCS CIIEIUATbHBIMH
IIpOrpaMMaMi B COOTBETCTBHM C BBIOpDAaHHBIMH ITapaMeTpaMu JIHH30BOTO
pacTpa ¥ YHCIIOM HCIIONB3YEMBIX H300pasKeHHUH.
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Korza m300paxeHre TOTOBO, €ro MeyataroT Ha IIaJKoH CTOPOHE JIHH30-
BOTI'0 pacTpa, MmoJyiyuas jkejaaeMblit Bapruosd ekt (puc.S).

JIMH30BBII pacTp, MPUMEHSIONIUICS IS CO3MaHUsI HEOOXOIMMOro CTe-
peo unu Bapuo 3¢ddekra, xapakrepusyercs tuHuarypoit (Ipi), To ects Konu-
YECTBOM JIMH3, MPUXOIALIMMCA Ha OAUH oM. JIMH30BBIN pacTp ¢ MEHb-
LIel IMHUATYpPOH COIEPIKUT OoJiee KPYITHBIE JIMH3BI, [TO3BOJISISL YBEJIMYNBATh
paccrosiHue OT HabroaaTeNs 10 n3oopaxenus [ 2 .

Pucynoxk 5. Bapuo uzobpadicenue

Co3zaanne mo00ro n300paXKeHNs HAUMHACTCS C ONPEAEIeHHs ero Ha3Ha-
YEHUSs], TO €CTh C KaKOi 1eJIbl0, 3 COOTBETCTBEHHO M C KaKOr'0 PAacCTOSHUS
nmonu OyayT Ha HETO CMOTPETb.

[Tpu neyary Ba)KHO MPUHUMATh B pacyeT pa3pelIeHUe Ie4aTHOrO YCTPOi-
CTBa, K IIPUMEpY, CTPpyHHAas reyarb OrpaHUYMBaETCS JIMHUATYpPOi B 75 Ipi.
OueHb BaXKHO, YTOOBI pa3peliarolas crocoOHOCTh BBIBOAHOIO yCTpOiicTBa
Obl1a KpaTHA BEIOPaHHOU JIMHHUATYPE.

PaccmoTpuM mpuMmep paspeleHust BhIBOIHOTrO ycTpoictBa 720 dpi.
Ecnu HaM Hy»HO Hane4ararh W300pa)keHHEe Ha IUIACTUKE C JIMHUaTypoi 30
Ipi, MBI IOJTyYHM COOTHOLICHUE:

720/30 = 24,
TO €CTh Ha OJIHY JIMH3Y IPUXOIUTCS POBHO 24 TOUKH.
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C npyro# CTOPOHBI, IPH HAPYILIEHUH COOTBETCTBHUSI, HAIIPUMED, €CIIH HC-
I10JIb30BaTh TOXE BBHIBOJHOE YCTPOWCTBO W BHIOpaTh JmHuatypy 70 Ipi, Mbl
MOJY4YHUM COOTHOILICHHE

720/70 = 10,2

Ocrarok 0,2, He BOWIEANINH MOA OAHY JHMH3Y, YACTUYHO MOMAJIET IO
CJIE/IYIOIYI0, 9TO HAPYLIUT YETKOCTh Iepexo/a N300pakeHuid, 4To Herpo-
CTHUTEJILHO JIJIsl BAPUOU300parKeHU .

JIMH30BBIH pacTp BEIOMpPAETCS KCXO/sl U3 HA3HAYCHUS TPOLYKLIMH: HE0O-
XOJMMBIX 3(PEKTOB 1 PACCTOSHUSI, C KOTOPOTO OHA JIOJKHA BO3ICHCTBOBAThH
Ha mroneii (puc 6) [ 3 ].

PaceTommme

Bruaw amnssoporo Toammena . Yroa
pactpa, lpi ITACTHER, MM FpperTin I:Ipﬁt‘:llir'.l.'pi. afisapa
10 181 DGPHG. AV IRTHILTHEALTHNA, 3 1% ag°
1 mophHHEr, M
UIPHG. A ILTHILTHEAIHA. - -
15 2,48 - 3-7 47
seopdrmr, ava, 3D
0 216 Bapuo, s IhTHILTHEATINN, o7 s
m1pc.‘_|_|m||: ayva, 30D
0 132 !\.{5‘.1:r.'r:||n.'nrur|.|:|::rst. 1-§ 1o
MopGHNT, 3N
0 0.8 TV ERKOE © !:r|:|r|.1 1£-30 -
DLECTPOE RAPHO
&0 173 TpexuepHas rIyoHHa, 0.3 =3 .
BAPHO
70 0 I'mvbokos cTopeo, 015 LE u 28°

DhICTPHIC EEpEMO

CTrepedo, Rapio, ANMANNL,
75 0,45 3y, Mopdumr. 0,15 1.8 u 40
HemomuayeTea ana
odeeTiol newaTi
aydoroes eTepes B

100 0,58 <
DBRICTPOC BApID

0,15 0.6 u 370

Pucynok 6. Paznoeuonocmu aIuH308bIX pacmpos

BeiBoa: riyOuHa BocmpusTHs, IepelaBaeMas TEXHOJIOTHEH JICHTHUKY-
JISIPHOM I1eYaTy, O3BOJISIET IPUBIIEKaTh BHUMaHHE U CIIOCOOCTBYET OBICTPO-
MY 3alIOMHHaHHIO HHPOPMAIIMU B OTIIMYHE OT CTATUYHOW PEKJIaMBbl.

JloCTYIHOCTB NPOrpaMMHOT0 00ecCIieueH s IepeHecsa 3TOT BH]] peKia-
MBI U3 MHpa (paHTa3MH B TOBCEIHEBHYIO PEajIbHOCTb.

Jig nonydeHus spkoil TMHAMMYHONW KapTUHKU JOCTaTOYHO MMETh MO
PYKOH HCXOIHbIE N300paXKeHHsI, KOMITBIOTEP C ITPOrPaMMON, KaJpUpyOLIei
n300paXkeHUsl 1OJ HY>KHBIH pacTp, LBETHOI NPHHTEP BBICOKOTO paspelie-
HUS U KOHEYHO JICHTUKYJSPHBIM IJIaCTHK, Ha KOTOPBIM aKKypaTHO HakJe-
MBaeTcsl NonydeHHoe u3o0pakenne. CMCOK MHCTPYMEHTOB HE CONEPIKHT
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TPYAHOAOCTYIIHBIX WJIM BBICOKO 3aTPATHBIX MAaTEpUAIOB — 3TUM MOXKHO
OOBSCHUTB IIMPOKOE PACIIPOCTPAHEHHE JICHTUKYIISIPHOM TIeYaTH B HULIE pe-
KJIAMHOM UHIyCTPHH.
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COBPEMEHHDbIE TEHAEHLUWW PA3BUTIA
U3AATENIbCKOIO AEJIA

Kysosnesa O.B.
Tynbckun rocyfapcTBeHHbIN YHUBEpCUTET

Abstract

The article presents a review of the new printing equipment, their advan-
tages and features, that is causing interest among the manufacturers of
printing products.

Keywords: printing, development, technology, equipment

[TocTosiHHOE COBEPILICHCTBOBAHUE U3/1aTEIbCKUX TEXHOIOTHIl IPUBOIAMUT
K TOMY, YTO NPOU3BOAMUTEINN MOIUTPAPUUECKON TPOAYKLIUHN HE TOJIBKO MH-
TEPECYIOTCSI, HO U BBIHYXJICHBl OPHEHTHPOBATHCS HA HOBBIE TEXHOJIOTUH, U
KpPOME TOr'0, Ha PacTyIiue NOTPeOHOCTH PhIHKA.

MHorue KpynHble U3/1aTeIbCTBa U HEOObINe THITOrpaduK UIYT B HOTY
CO BpeMeHEeM, IPHoOpeTasi HOBUHKH, HAYMHAs OT MaHeJel ynpaBieHus s
CeHcopa IBETHBIX JIMHUW U CUCTEMbl PaBHEHHs M 3aKaH4YHBas COBPEMEH-
HBIMH [I€YaTHBIMH CHCTEMaMH, COBEPLIEHCTBYS TEM CaAMbIM CBOE IPOHU3BO/I-
CTBO M PACIIUPSIsi CBOU BOZMOXKHOCTH.

Ectb, 6€3ycnoBHO, U MPEANOYTEHHSI TIPU MPOU3BOICTBE ONPEAETEHHOTO
BU/Ia POAYKUMHU. Tak NpOM3BOMUTEIH YIAKOBKH MPEAIIOUUTAIOT (hIIEKCO-
rpaguio, B TO BpeMs Kak TpaJuLMOHHbIe oceTHbIe THITOrpaduu BHIOUPAIOT
«undpy» [1].

Jlupepamu B TPOM3BOJACTBE IIEYaTHOTO OOOPYAOBAHHUS  SIBISIFOTCS
Heidelberg, KBA, Konica Minolta, Xerox u ap.

B uactHoCTH, KOHLIEpH KBA mpeacTaBisioT MalluHbl IS IMCTOBOH 0gh-
cetHoii neyaru KBA Rapida 130-162a, koTopble neyararoT He TOJbKO Kaye-
CTBEHHO U OBICTPO, HO TaKXKe U PeHTA0ENbHO, YTO HEMAJIOBaKHO B HACTOS-
mee BpeMs. brarogaps nepexiroyaeMoMy yCTPOHCTBY IEpEBOPOTa MOXKHO
UCIIONIb30BaTh STH MAIIUHbI JUIS [TPOM3BOACTBA OOJIBIINX 00BEMOB peKIaM-
HOW M KHIKHOM nponykuuu. Kpome Toro, 3Tv MavHbl HE3aMEHUMBI TIPH
MPOU3BOJICTBE YIAKOBKH.

B HacTrosiiiee BpeMs BHEIpEHA TEXHOJIOTHsI O(CETHOW Ieyaru C Imepe-
MeHHBIM (popmatom (redarHas mamuHa Miller Martini VSOP). Mamuna
U3TOTaBJIMBACTCS AJS MHPHUHBI TonoTHA 520 MM u 850 MM U npeanogaraer
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BO3MOXKHOCTh ITOCTPOCHHS C MCIIOIb30BaHUEM CEKIMi (rekcorpad)cKoil me-
4aTH, IyOOKOH u TpadapeTHOH neyary.

WHTepecHbIe MpeyioxKeH sl TOSBISIOTCS M OT IIPOU3BOUTENEH U(po-
BeIx MamnH. Tak Konica Minolta npemnaraer MammHel AJisi ONepaTuBHOMN
neuaru Bizhub PRESS C6000/C7000 ¢ XopolIiuM COOTHOIICHUEM IIEHBI, Ka-
YyecTBa M MPOU3BOAUTENLHOCTH. [leuars MOXKET OCyLIECTBIATHCS HA LIMPO-
KOM CIIEKTpe MarepuajoB. Paspemienue pactpupoBanus u nedaru 1200 dpi.

OnHa u3 nocneqHux paspadorok komnanun Heidelberg — 4D Printing.
Peup unét o meuatn Ha 0OBEMHBIX MpEIMETaX — OT MPOCTEHIIeii CyBeHUP-
HOM MPOIYKIMHU U YIIAKOBKH (KOHTEHHEPHI, Oy THUIKH, (hJIaKOHBI) 710 aBTOMO-
Ousel u camonéroB. B ocHoBe 4D-ycTpoHCTB s1exaT CTpyHHBIE TEXHOIOTUH
FujiFilm, nomonHeHHbIe pOOOTaAMU-MaHUITYJISITOpaMU [2].

Kommnanus Heidelberg npeacrapiseT Takke LEIyI0 CEPHUIO Pa3pabOTOK
B CaMbIX pa3HbIX oOnacTsx nonurpaduu: B udpoBol meyat — 3JIeKTpo-
rpaguueckue MamHbl Ricoh, muis neyatu stuketok — mammHa Gallus DCS
340 u cneunansHOE 00OpYAOBaHME JUIS NeYaTH HA TPEXMEPHBIX OOBEKTax
Jetmaster Dimension.

[MpunnunuansHo HoOBasi pa3paborka kommnanuu Heidelberg — mudpo-
Bas CTpyiiHas nevyarHast MaiminHa gopmara B1, ocHoBaHHas Ha TEXHOJIOTUH
drop-on-demand. B Hacrosiiiee Bpemst 3amyiieH NPOTOTHIT AaHHON Malliu-
HBI, KOTOPBIH TIOKa HE UMEEeT Ha3BaHus, a K KoHily 2016 rona kKoMIaHus yxe
IUTaHUPYeT MIPUHUMATh Ha HETo 3aKassl [3].

3a mociyeHre rojbl MPOM30ILIO NOBBIIIEHUE 1IEH Ha ChIPhE, POCT Ha-
KJIaJHBIX PacxoJ0B Ha (hOHE BOZHHKAIOUIMX SKOHOMUYECKUX IPOOJIEM, YTO
OTPULATENIEHO CKa3bIBaeTCsl Ha JICATEJILHOCTH NONUTpaduyeckux mpen-
npusatuii. 1, TeM He MeHee, OoJbIas 4acTh TUIOrpaduil MOBBICHIN CBOU
JIOXO/IbI, HapacTWJIM OOBbEMBI IeYaTH, OTMEYAIOT POCT YHCIa 3aKa30B U
HPOJOIDKAIOT CIEIUTh 332 TEHACHIMSIMU Pa3BUTHS PbIHKA 00OPYIOBaHHS U
MarepualoB, mpuobdperasi HOBUHKH, COBEPILEHCTBYS TEM CaMbIM CBOE MpO-
U3BOZICTBO U PaCIIMPssi CBOM BO3MOXKHOCTH.
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LEAN-MANUFACTURING AND PROCESS STANDARD
OFFSET STANDARDISATION
FORTHE PRINTING INDUSTRY

Kerner E.
CEO of Grafitek, Estonia

In the process of preparing optimization projects for the printing indus-
try, that is in a constant stage of development, the employees competence
requirements have already now drastically changed and will change even
more in the future. Different new technology trends often introduce a mis-
leading image of where the printing industry is moving. In order to secure
the sustainability of printing industry, we should introduce the most impor-
tant possibilities for future production already in the early stage of industry
developments. This white paper will introduce key-points, trends and some
critics how companies understand the workflow process standardisation,
employees training goals how to apply the standardized manufacturing pro-
cesses and as successful end of the standardisation project, PSO certify their
manufacturing process as a proof of manufacturing quality excellency.

Some of the EU member states printing industries, due to either eco-
nomical reasons, mislead propaganda or an insufficient competence level
cannot enable the standardization projects for the industrial manufacturing,
to implement the Total Quality Management, 6 Sigma and ISO standards
based quality programs on a higher level. Often, due to the lack of modern
manufacturing theory and competency subjects at VET or HEI, the employ-
ee’s trainings for the 5S, LEAN-manufacturing theories will start only at
industry, then the personal characteristics are already established for print-
ing-, bindery-, etc. operators. To establish a proper education that also sup-
ports the industry management theories, it is recommended to join the forces
of different countries with an aim of bringing more young people into the
VET and HEI of Graphic Industry and to train already young specialists to
modern manufacturing theories. If we can, all together, improve the existing
curriculums with industrial manufacturing theories, then we will not spend
double resources, but supporting each other’s efforts, we can keep VET,
HEI and printing industry sustainable. This paper we will describe some
examples from undersign experiences, how to implement at printing indus-
try the standardized workflows and quality control routines. Based on field
experiences we have to look inside the ISO-12647-2(2013) requirements
and printing industry quality methods:



1. PSO used on global printing markets;

2. LEAN-manufacturing used on global industrial markets;

The standardisation methods of FOGRA and LEAN-manufacturing in-
clude the best of their competences. After implementing the standardisation
routines (example 5S, TQM etc.), industry will have the potential to con-
tinue their process optimisation projects at higher level and fine-tuned the
manufacturing routines to PSO certification. Even by developed manufac-
turing theories, it can-not/will-not replace the manual working competences
and skills that are required in order to work with high speed and ITC based
machines in a company, in accordance with job profiles and working place
discipline, exactness, teamwork etc.

Common standardisation theories are mostly based on the offset technol-
ogy in the field of media content printing or civil production printing. Due
to the trending reduction of print runs of the traditional offset, production is
quickly changing its focus to digital output devices or other printing tech-
nologies as well flexo, gravure etc. Misguided assessments and focalisations
concerning the future trends of printing industry are leading to the reduction
of VET courses, to closing down of well operating departments and to giv-
ing young people the erroneous information that printing industry is a heavy
load and stress on environmental aspects. To promote in changing trend of
the printing industry, we shall focus our standardisation routines as well on
sustainable printing technologies of packaging printing, printing on difficult
substrates and giving to the printed products high value for ITC, electron-
ic, pharmacy etc. industries. Packaging and multi-technology printing will
keep the production printing sustainable for a long time. As our studies have
shown, all printing industry fields are in need of broad-minded specialists to
be able manages difficult standardisation processes and follow them up on
everyday based manufacturing and operation.

Keywords: printing industry standardisation theories, LEAN-manufac-
turing theories, Total Quality Management, 6 Sigma, Process Standard Off-
set (PSO).
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