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Ha (uU3NKO-MexaHHYECKHE TMOKa3areju Oymaru
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1 BAO0 «Hucmumym 6ymazus», Kuee

2 Hayuonarvnoui mexnuueckutl ynusepcumem Yxpaunol <KIIH», Kues

3 OAO «Yrpaunckuili nayuno-ucciedoeamenvckutl uncmumym oymazus, Kuee
W3sydeno BiusAHue CTEEHU IIOMOJIA BOJOKHA Ha KauyeCTBEHHbIC MOKA3aTesU MPOAYKIIMU, U3-
TOTOBJICHHOH € IPUMEHEHHEM Pa3HbIX MapoOK MaKyJaTypbl B Komrosutinu. MccienoBano
BJINSTHUE KOMIIO3MIIMOHHOTO COCTaBa MAaKyJAaTypHOW MacChl, OCHAIleHUs O6O0pY/I0BAHUEM
TEXHOJIOTHYECKOI CXEeMbI, BOCCTAHOBJIEHNE GyMaroo6pasyioIux CBOICTB BOJIOKHA, a TaKXKe
XUMIYECKUX J06ABOK B KOMIO3WIIMM HA KauyeCTBEHHbIE TTOKasaTesu Tpoaykinu. [lokaszano,
YTO IPOIECC Pa3MOJia B TEXHOJOTHYECKON JIMHUM TIPUTOTOBJICHNS MaKyJaTypPHON Macchl Ja-
€T OCHOBHOII TIPUPOCT pa3pabOTKKU BOJIOKHA 10 CTEIEHU II0MOJIA, KOTOPBIN 3aBUCUT OT Map-
KM MaKyJIATypbl U TIOJIOKUTEJIbHO BJUSET HA OCHOBHbIE (PU3MKO-MEXaHMYECKUE MOKA3ATCH
TOTOBOH TIPOIYKITHH.
KomoueBble ciioBa: MakyJsaTypa, pa3MoJ, IoKazaresan OyMaru, XUMHUYecKue J0O6aBKH.

BuBueHno BIJIMB cTymneHs MJMBA BOJOKHA Ha SKiCHI TTOKAa3HUKHU TPOAYKINii, BUTOTOBJIEHOI i3
3aCTOCYBAaHHSM Pi3HUX MapoK MakKyJarypu y xKommoanuiiii. [locmipkeHo BIJINB KOMITO3UILIH-
HOIO CKJIaJQy MaKyJIaTypHOI MacH, OCHAIEHHA YCTaTKyBaHHAM TEXHOJIOTIYHOI CXeMHu,
Bi/IHOBJICHHSI TANIEPOYTBOPIOIOYNX BJIACTUBOCTEHl BOJIOKHA, a TaKOX XiMiYHUX J06aBOK Y
KOMITO3UTIii Ha sKicHI mokazawku npoaykiiii. [lokazano, mo mporec po3MesIOBaHHS y TeX-
HOJIOTIYHiHl JiHiT NMPUTOTYBaHHS MaKyJaTypHOI MacH Jla€ OCHOBHHUII TPHUPIiCT PO3pOOKH BO-
JIOKHA 3a CTYTIeHeM MJINBA, 110 3aJeKUTh BiJl MAPKN MakyJaTypH I MO3WTUBHO BIJIMBAE HA

OCHOBHi (hi3MKO-MeXaHiuHi MOKa3HUKKU TOTOBOT IPOIYKIIi.

Kimo4oBi cioBa: Makysiatypa, po3MeJioBaHH:, OKA3HUKU TIATepy, XiMiuHi JOOABKH.

Makynarypa B Ykpaune TpPajULIMOHHO SBJI-
€TCsl OCHOBHBIM BOJIOKHHCTBIM CbIPbEM B IIPOM3-
BOJICTBE KapTOHHO-OYMaskKHOU mpoaykiun. I[Ipe-
UMYIIECTBEHHO OHA WMCIOJb3YETCS TPU M3TOTOBJIE-
HUW TPOAYKIMHU TapOyMaKOBOYHOTO W CAHUTAP-
HO-TUTHECHUYECKOTO HAa3HAYCHWS, 00BEMBI MPOU3-
BOJ/ICTBA KOTOPO#l 3a TMOCJIe/[HUE TISTh JIET BBIPOCU
BABOe. B TO ’Xe BpeMs 3HAUYMTENbHO U3MEHUJICS
KOMIO3UITMOHHBI COCTaB MaKyJaTypbl W B IEJIOM,
U TI0 OT/eJbHBIM ee MapKaM, YTO BJIMSET Ha Kaue-
CTBO INPOJYKINU, U3rOTABJIMBAEMOIl U3 3TOH Maky-
JIATYypPBI, a Takke HA 3(hPEKTUBHOCTb PabOThI TEX-
HOJIOTUYECKOr0 060PY/I0BAHUS, UCIOJb3yEMOTO B
mpoliecce MPUTOTOBJIEHUS MaKyJIaTypHON Macchl, U
B pe3yJsbTare Ha ce6ecTOMMOCTDb MPOIYKIIUNA U 9KO-
HOMHMYECKHE TOKa3aTeJ i paboThl TPEANPUITUS B
nesioM. IIporecc nepepaboOTKH BTOPHYHOTO BOJIOK-
HUCTOTO CBIPbsI, HATIPABJIEHHDBIN Ha TIOJyYeHHWe Ma-
KyJaTYpHOH Macchl, 3TO CaMOCTOSITEJIbHOE BbI-
COKOTEXHOJIOTUYECKOe, MepPCIeKTUBHOe HalpaBJe-
HUE Pa3BUTUS IEJJOJ03HO-OYMasKHOW OTpaCJIH.
[1pou3BosCcTBO KapTOHHO-OYMaKHOW TPOIAYKIIUU C
MCIIOTb30BAaHUEM BTOPUYHOTO BOJIOKHA SIBJSIETCS
pecypcocbeperaonieil TeXHOJOTHEH, aKTyaJbHOM

CEroJiHSI U CIOCOOCTBYIONIEH 9KOHOMUH ChIPHEBDIX,
BOJIHBIX U 9HEPrOPECYPCOB.

MakyJsiatypa, KoTopas HCIOJIb3YyeTCs JJIs
npousBojctBa Gymarn (KaproHa) B YKpaune, a B
1eJIOM ¥ B MHUPOBOII IIPAKTHKE, KaK CbIPbe HMeeT
TEXHOJIOTMYECKH HepPaBHOIlEHHbIe cBoiicTBa. OHM
OTIPENIENSTIOTCST COCTABOM MaKyJIaTypbl, ee OyMaro-
06pasyIonMu CBOICTBAMH, KOJHMIECTBOM XUMIUe-
CKUX J06aBOK, CIIOCOOHOCTBIO K POCIYCKY U JPY-
TUMHU XapaKTEePUCTHKAME, KOTOPbIe OTOGPAsKAIOTCS
B Mapkax crabgapra Ha Makyaatypy (JICTY
3500-97 (TOCT 10700-97)).

OnHoll M3 TJaBHBIX TPOGJEM HCIIOJb30BAHUS
MaKyJIaTypbl B KAueCTBE ChIPbS /JIsI IPOU3BOJICTBA
pasHbIX BHUJIOB OyMaru W KapTOHA SIBJISETCS BOC-
cTaHoBJIeHHe GyMarooGpasyolux CBOICTB BTOpHY-
HBIX BOJIOKOH /IS JIOCTU’KEHHsI HOPMATHBHBIX I10-
KasaTeJell KadecTBa TOTOBOH mpoxaykuun. dusu-
KO-MeXaHWYecKue Tokasarten GymakHoro (kap-
TOHHOTO) TI0JIOTHA, U3TOTOBJIEHHOTO W3 MaKyJary-
PBI, 3HAYUTENBHO HUKE, YeM IPHU MCIOJb30BAHUN
HEPBUYHOTO 1EJIJII0JI03HOTO BOJIOKHA. OCHOBHBIMU
IPUYMHAMEI, KOTOPbIE CHUXKAIOT KayeCTBEHHDIE I10-
KazaTeJl BTOPHYHBIX BOJIOKOH, SIBJISIIOTCS WX OPO-
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rOBEeHUE ¥ paspylleHue KaUJISPOB BOJOKOH B
mpollecce MHOTOPA30BBIX IMKJOB HX 06PAGOTKH.
Ocob6oe BMsHUE WMEIOT MPOIECChI CYIIKU W ecTe-
CTBEHHOTO CTApEeHWs IIeJTI0JIO3HBIX BOJOKOH, a
Takke He6JIarompHUATHBIN (PaKIMOHHBIN COCTaB
MaKyJaTypHOH Macchl, KOTODPBIH MpeskJe BCero 3a-
BUCHUT OT TEXHOJIOTUU M3TOTOBJICHHUS TeX BHJIOB Oy-
Maru, KOTOPbI€ BOIIIM B COCTAB MaKyJIaTyPBhI.

OCHOBHBIM BHUJIOM MaKyJaTypbl Kak BTOpPUY-
HOTO CBIPBST IS TIPOM3BO/ICTBA TapOYITAKOBOYHBIX
BU/IOB TIPOAYKITHH SIBJISTIOTCS OTXOJIbI TTPOU3BOJICT-
Ba, mepepabOTKW M HCIOJb30BAHUS TO(PUPOBaH-
HOTO KapToHa W rodporapel. C60p MaKyJIaTyphbl B
Vikpaune exxeropno yseanuusaercss (B 2008 r. co-
ctaBua 790 Thic. T), HO ee HCIOJb30BaHUE ]S
MPOM3BOJICTBA MPOAYKIIUU yCJIOKHIETCS. ITO 06b-
SICHSIETCST TeM, 4TO HeOO6XOIUMbIE MOTPEOUTETbCKUE
U 9KCILIYTAIIMOHHbIE XAPAKTEPUCTUKHU POYKIIIH
U3 BTOPUYHOTO BOJIOKHA MOTYT ObITb OGeCIievYeHbl
JIUIIb TIPU YCJOBHM COXpaHeHus GymMaroo6pasyio-
MIUX CBOWCTB BOJIOKHA, €TO MPOYHOCTH U JlehopMa-
IIMOHHBIX TIOKa3areJsieil, KOTOpble YXY/IIAI0TCS TPU
YBEJIWYEHWH JOJU MaKyJaTypbl B TPOAYKIUH U
KPaTHOCTH HWCIOJb30BAaHUS MaKyJaTypbl. B cBsa3m
C 3THM TIepBOOYEpeHOEe 3HAUYeHWE [OJKHO OTBO-
JUTHCS TIpOIleccaM OYHMCTKM, COPTHPOBAHUS, Pas-
MoJia 1 (ODPaKIMOHNPOBAHNS BOJOKHUCTOH MacCHI.

Y4uuTbIBas BBINIEN3I0KEHHOE, KOMILJIEKC 3KC-
IJIyaTallMOHHBIX XapakTepucTuk Gymarnm (Kapro-
Ha) U3 MaKyJaTyPHOTO BOJOKHA MOXKHO Pas/e/nTh
Ha JIBe YCJOBHBIE I'PYIIIbI, KOTOPbIEe B3anMOCBs3a-
HBI TI0 MEXaHWYECKUM TOKa3aTessIM TOTOBOH Tpo-
JQYKIUU ¥ 110 OyMarooOpasyioniuM CBOWCTBAM BTO-
puYHOrO BOJIOKHA. [lo aTmM XapakTepmcTHKaM
IPOAYKINS JO/UKHA OTBEUATh IKCILIYATAIOHHBIM
TPeOOBAHUSAM [PAKTUYECKOTO €€ HCII0Jb30BAHUS.
Bymaroo6pasytorue CBONHCTBA ONPENESIOTCS BU-
JIOM BOJIOKHA, CTAJMSAMHU MPUTOTOBJICHUS] BOJOKHU-
CTON Macchl U (PUBMKO-XUMUUYECKUMU TMPOTIECCaMH,
MIPOUCXOAIUMYA B BOJIOKHUCTON CYCIIEH3UU ¥ IIO-
JotHe 6Gymaru Bo Bpems ero (opmoBamisi, 06e3Bo-
JKUBAHU, TIPECCOBAHMS U CyHIKH Ha GyMarojesia-
TeJIbHOI MalllnHe.

MakyJsatypa B YKpauHe, COIJIacHO Tpe6oBa-
nusim JICTY 3500-97 «Makysatypa GymMaskHas u
KapToHHAs. TeXHWYeCKue yCJIOBUS», AEJUTCS HA
Tpu Tpymnmbl. K mepBoii ©3 HUX OTHOCSTCS YeThIpe
MapKH, KO BTOPOH TpPW MapKé M K TpeTbeil IIecTb
Mapok MakyJgaTypbl. CoriacHo eBpomelickoMy
crangapry EN 643, BropmyHOe BOJIOKHUCTOE CbI-
pbe Topas/essercs Ha 56 BUIOB, KOTOPBIE TI03BO-
JIFIOT TepepabaThbIBAIONIUM TPEATPUATASIM WMETh
607pITyI0 cBO6GOLY BBIOOpA MaKyJIAaTyphl 10 ee (u-
3WYECKUM U TOTpebuTebckuM cBoiictBaM. Ilo co-
CTOSIHWIO HA CETOJHSIIHUN JIeHb COTPY/IHUKAMHU
3A0 «Uucturyr 6ymaru» pa3paboTaHa W Ipea-
CTaBJeHa Ha yTBep:kjaeHune B locmoTpe6GcTaHmgapT
YKpauHbl HOBasl peJaKIUs CTaHJapTa, KoTopas
BKJIIOYaeT 23 MapKU MaKy.JIaTypBhl.

[IpennpusaTs 1eJII0103H0-6yMasKHOI OTpac-
JIn Y KpaWHbI JIJIs TPOU3BO/ICTBA HanboJsee pacipo-
CTPAHEHHOTO ACCOPTUMEHTA TAPOYNAKOBOYHBLIX BH-
JIOB TIPOJYKITNHU UCTIOIB3YIOT OOJIbIIEHl JacTbhio Ma-
Kynaatypy wmapok MC-4A, MC-5b, MC-6b,
MC-13B. [l npoaykiuu, KOTopasi W3TOTOBJISET-
csS M3 ITUX MapOK MaKyJaTypbl, OCHOBHBIMHU IIO-
TPeOUTETbCKIMI XapaKTePUCTUKAMHI SBJSIOTCS TIO-
KazaTeqn MeXaHndecKoil mpouHocTH. IloaTomy
HamboJiee 3HAYMMBIM ATANlOM B TEXHOJOTHUYECKOI
cXeMe TPHUTOTOBJIEHUS BOJOKHHUCTON MacChl CYHTA-
eTcs TPOIleCC pasMosa BOJOKHUCTOTO CHIPbs, KO-
TOPBIIl TTPOMCXOJUT B BOJHOI Cpe/e.

Cpean TpoIECCOB NPUTOTOBJIEHUS BOJOKHU-
CTOIl Macchl Pa3MoJi SIBJIIeTCSl OYeHb BAJKHOI orre-
pareil 6yMaKHOTO [POU3BOJCTBA, OT KOTOPOIl B
3HAYNTEJNbHOI CTENEeHN 3aBUCAT CBOIicTBa OyMmarm.
Jluct 6ymaru Ge3 pa3Mo/ia uMeeT HHU3KYIO IIPOY-
HOCTb, HEOJHOPOJAHYIO CTPYKTypy. BosokHa Maso
TH/IPATUPOBAHHBIE, T03TOMY HMMEIOT CJaa0yio B3au-
MOCBS3b Mexky coboit [1]. Bo Bpemsi pasmoJia Bo-
JIOKHA TO/[BEPTAlOTCS THUAPABINIECKUM yaapam,
B3aUMHOMY TPEHUIO, M3MEeJb4YeHnI0, (DUOGPUITIPO-
BaHNIO, HaOyXaHMI0. BoOKHA pasiesaioTcs Ha OT-
JebHbie GUOPUILIBI PA3HON JITMHBI, Y4TO COJEHCT-
BYeT 3HAUNUTEJbHOMY ITOBBIIIEHNI0 UX AKTHBHOM
noBepxHocTH. COTJIACHO COBPEMEHHOW TeOpUHU pas-
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a Crenens noMona,Ol.LIP

6 Crenens noMona, °LLlP Crenens noMona, °LLlP

3aBHCUMOCTD PaspPbIBHOIT AtHbI Gymaru (a), IPOYHOCTH Ha M3JIOM TIPH MHOTOKPATHBIX epernax (6) n aGCoOTHOTO COIPOTHBIIE-
Hug npojasiuBanuio Gymaru (B) or crenenu nomosa Makymaarypsi: 1 — MC-56; 2 — MC-13B; 3 — MC-7b; 4 — MC-8B.
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Kpome pasmosia, BaskHbIMU
axkTopamu, croco6CTBYONIME

Bapu- KoMnosuimonnslii cocras

JIOCTHIKEHUIO BBICOKUX MEXaHU-
anT BOJIOKHHCTON Macchl, % M, 1 | T, MM (85, 92T By, KITal L, WecKHX — TOKazaTene 6yMaI‘I/I
1 MC-56 — 100 75,0 0,184 110 160 4350 (KapTOHa) 13 MaKyJaTypbl, sIB-
2 MC-56 — 50; MC-66 — 50 74,1 0,185 106 163 3910  g10TCS KOMIIO3WUITMOHHBINA CO-
3 MC-3A — 50; MC-5B — 50 75,0 0,182 145 174 4450 CcTaB MaKyJaTypHOW Macchbl, He-
4 MC-3A — 50; MC-4A — 50 74,0 0,180 282 250 4700  OOXOJIUMBIH KOMILJIEKT 000pYyI0-
5 MC-5B — 50; MC-3A — 25; 745 0,184 168 188 4500 BAHMS TEXHOJOTHYCCKOH CXEMBI,
MC-4A — 25 Ha KOTOPOM IIPOMCXOJUT IPUTO-
6 Al 74’8‘ 0,188 %0 144 3450 opnenne BOMOKHUCTON Macehl 1
7 MC7B — 50; MC-8B — 50 74,6 0,190 82 135 3200 poccranosnenne ee Gymaroo6pa-
8 %8:%% - gg? MC-6b — 30; 760 0,194 38 120 2560 3yIOWUX CBOMCTB, a TakKe XH-
9 MC-55 — 30; MC-6B ~30; 758  0.190 63 130 3700 MUYECKHE T06ABKH B KOMIIOSH-
MC-13B — 40 _ IIOHHOM COCTaBe TIPOYKITHN.
0 NMERB - %8 Meeh — 200 762 0,212 23 13 2840 OcHoBHasi Macca MakyJary-
1" MC-4A — 80; MC-8B — 20 76,0 0,188 210 188 4340  Pbl, KOTOpas IOCTYHAET Ha IPE/I-
12 MC4A — 60; MC-8B — 40 745 185 273 214 4760 TPMATHA A4 NEPePaGOTKH, cO-

(¢ IpOMBIBKOIT)

AE€PKUT CMECb OY€Hb HEPaBHO-

Hpunewanue. M — macca obpasua Gymarn mormaasio 1 M2, T — rtommmna Gymarn; 8., [[eHHBIX [0 CBOUM 6yMar006pa-

— COIIpOTUBJIEHNE U3JIOMY; )
Ppa3pbiBHaA [JJIMHA.

MOJIa, TIPH 3TOM IIPOMCXOJMT BbICBOOOKIEHUE TIO-
JISPHBIX TUAPOKCUJIBHBIX I'PYIIT, 06pa3yiomux BO-
JIOPO/IHbIE CBSI3U MEXK/]Y BOJOKHAMHU B IpOIlecce
U3TOTOBJEHUS OYMAa’KHOTO II0JIOTHA, KOTOPbIE He-
HOCPE/ICTBEHHO BJIMSIOT HA YPOBEHb MEXAHMYECKIX
nokasareseii Gymaru (kaprona).

[Tporeccht pa3Mosia MEPBUYHBIX U BTOPUTHBIX
BOJIOKOH Pa3nyaloTcss MeKIy co0oii. YpoBeHb
MeXaHHYeCKUX IMoKasareseil 06pas3ioB pasMoI0To-
ro BTOPUYHOrO BOJIOKHA Oy/eT Pa3/JnyaTbCs B 3a-
BHUCUMOCTH OT €ro COCTaBa, TO €CTh OT MapKu Ma-
KyJIaTypBbl.

[enp Hactodiieil pa6oTbl — W3y4YeHUE BJNS-
HUS TIpollecca pasMosia Ha (DU3UKO-MeXaHnuecKue
nokaszarean Gymarn (KaproHa) B 3aBHCHMOCTH OT
MapoK ¥ KOMIIO3UIIUU MAaKYJIaTyPhl.

MeTouKka TPUTOTOBJIEHUS MaKyJaTYPHOI
MacChl KaXKIOH MapKy BKJIOYAJA TAKUE MPOIECCHI:
3aMavyMBaHUE MAKyJATypbl B BOJE€ HA TPOTSKEHUH
20 MuH, POCIyCK B ruapopasbuBaTesie, pa3MoJ Ha
JIMCKOBOI MesbHUIE. B mporecce pazmosia mpoBo-
quics otbop nmpo6 maccebl depes 5, 10 u 15 muH,
KOTOpble aHATU3MPOBAINICH MO CTEIEHW TOMOJA 1
cpemreit amue BoJokHa. CrereHb MOMOJIA MACChI
(B rpagycax Hlonmep — Pursepa (°IIIP)) onpesne-
asnach Ha annapare Illommep — Pursepa tuma
CP-2 cormacno tumosoil mertojuke. M3 kaskmgon
npoObl Ha J1abOPATOPHOM 0OO0PY/IOBAaHUU M3TOTAB-
JuBasi o6pasiipl OymMaru 1o crajusiMm: pasbasJie-
HUe Macchl, opMoBaHue o6pasiia Ha CeTKe OTJIUB-
HOTO amnmapara, ero MpeccoBaHue U CYIIKa.

W3rorosientbie JTabopaTopHble 00PA3IbI TO-
Beprajanuch (PU3NKO-MeXaHHYECKUM WCIIBITAHUSIM
B coorBercTBUn ¢ Tpebopanusimu [OCT 7377-85
«bymara nis roppupoBanusy. Pe3yabTaThl MCIbI-
TaHWIl TPUBE/JIEHBI HA PUCYHKE.

Ip

— a6coJoTHOE COIIPOTHUBJIEHNE TIPO/IaBJIMBAHUIO; L —

3yIOIUM CBOMCTBAM BOJIOKOH
(e LTI0I03HBIX M TTOJTY HEJTIO-
JIO3HBIX BOJIOKOH PA3HbIX IIOPOJ JPEBECUHbI U Pas-
HBIX CIIOCOG0B Bapku moJygdabpukara), a Takke
HEBOJIOKHUCTbIE 7106aBKK (HANOJHUTEN, TIPOKJIEH-
BAIOLIME BEIIECTBA, IIeYaTHblE KpacKu u T.i.) [2].
[ToaToMy OYeHB CJI0KHO TOJYYUTH PABHOMEPHBIN
KOMIIO3UI[MOHHBII COCTaB BTOPUYHOI'O BOJIOKHA U3
pa3HbIX Mapok MakyJatypbl. Ha perenue atoii 3a-
Jla4i HAIIPABJIEHBI TTPOIIECCHI TEXHOJOTHYECKON CXe-
MbI TIPUTOTOBJIEHUS MaKyJATYPHOW MAacCbhl: OYHCT-
Ka, COpTHpoBaHue, pa3mosa. Ho maxe onrtmmasbHO
nofo6paHHble CXeMbl He 00eCTeuYnBaloT paBHOMEp-
HOTO pas3MoJia BTOPUYHOTO CbIPbd C IOJY4YeHUEM
O/IHOPOJIHON JIJTMHBI BOJIOKHA. MakyJsaTtypa BKJIIO-
4aeT pa3HooOpasHble BU/bI KAPTOHHO-OyMasKHON
MPOAYKIINU,  TOJBEPraioluecss  3HAYUTETbHBIM
CTPYKTYPHBIM M3MEHEHUSM BO BPEMSI MHOIOPA30BbIX
IUKJIOB UX TOTpebJieHns] U 1epepaboTKU, BCJEJCT-
BUE Yero IMoJiyyaeM OuYeHb HEeOHOPOHBIN TTOJIH/IHC-
TIEPCHBIM BOJIOKHUCTBI COCTAaB C BBICOKUM COflepIKa-
HUEM MEJIKUX BOJIOKOH M uX (parmenToB. [Ipu atom
CHIDKAeTCs CHOCOOHOCTD MaKyJIATYPHBIX BOJIOKOH
00pa30BbIBATh MEKBOJIOKOHHBIE cBsA3u. llpeanpu-
AaTus, TepepabaTbIBAIOIIIe BTOPHYHOE BOJOKHUCTOE
CBIPbE OJIHAM TOTOKOM, BBIHYKJEHBI HCIIOJIb30BATH
MaKyJIaTypy Pa3HbIX MapoK, W TaKas TEXHOJOTHS
IIPUTOTOBJICHUA MaCChl OTPHUIIATEJ]bHO BJIMSAET Ha KO-
HeyHble (DU3MKO-MEXaHUYeCKHue MOoKa3aTeJu Ipo-
JIYKITH.

B sma6opaTopHBIX yCTOBUSX OBLTH TTPOBEIEHBI
NCCJIE/IOBAHNS TI0 ONpeJIeSIEeHNI0 BJIUSHUAS KOMIIO-
3UITMOHHOTO COCTaBa MapOK MaKyJaTypbl Ha Mexa-
HUYecKne Tokaszartean Oymarn. Kommosnims st
BapHaHTOB M3TOTOBJIEHMS JAaGOPATOPHBIX 06PA3IIOB
[I0 MapKaM COCTaBJ/ISJAChb C Y4YeTOM IIPAKTUKU HC-
M0JIb30BAHUSL MAKyJIATypbl [PEJANPUATHAMI, a TaKkKe
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Ta6smna 2. MuU3NKO-MEXaHUYECKUE TOKa3aTeu JaGopaTopHbix 06pasios Gymaru

BapuanTbl cocraBos ‘ M, r ‘ dypy Klla ¢ p KH /M Sypeneo H S o KH /M Oygy WALIL 3, %
Crenenb nmomosia 32 °IIIP
Wcexoanbrii, Makyratypa
Mapkun MC-5B ¢ 106aB- 99,4 227 3,8 91,6 0,68 97 4,9
JIEHUEM:
0,1 % II 100,8 228 4,3 94,5 0,79 120 4,9
0,2 % II 98,7 236 4,0 97,3 0,78 107 5,1
0,3 % II 97,8 239 3,9 92,3 0,77 92 5,1
1,0 % 11 99,1 224 3,2 94,1 0,70 52 5,7
0,1 %I1+0,25%K 97,5 257 4,2 99,3 0,77 222 5,8
02%I1+0,5%K 99,2 283 4,7 104,1 0,82 238 6,1
0,3% I +1 % K 100,2 318 4,9 108,2 0,88 241 6,2
1% 11 +2 % K 100,0 249 3,8 101,7 0,70 177 7,7
Crenenp nomoJia 45 °IIIP
?gj&l&fgg:MC-SB cao- 974 270 3,8 90,8 0,68 115 -
0,1 %11 99,6 271 4,9 103,0 0,85 258 -
0,2 %11 98,5 286 5,0 108,5 0,84 289 -
0,3% 11 98,6 270 4,4 97,5 0,85 230 -
1,0 % II 99,8 276 4,2 101,9 0,71 198 -
0,1 %I1+0,25%K 98,4 284 5,3 112,6 0,81 230 -
02%TI+0,5%K 98,9 291 5,4 115,9 0,90 255 -
0,3% 11 +1 %K 101,9 324 5,7 131,8 1,04 340 -
1% 11 +2 % K 102,3 292 4,9 130,3 1,0 248 -
Crenenb nomosia 51 °IIIP
gflﬁ%’g@hﬁmMC*SE ¢ a0~ 01,6 282 3,8 101,1 0,78 171 5,6
0,1 %11 102,9 285 4,4 110,5 0,95 221 5,6
0,2 % 11 101,8 289 5,0 120,0 0,90 232 5,8
0,3% 11 103,1 301 4,9 118,5 0,86 322 5,9
1,0 % 11 101,8 280 4,9 112,2 0,92 225 6,0
0,1 %I+0,25%K 1039 335 4,6 123,3 1,02 242 5,8
0,2%1+0,5%K 102,2 340 5,6 135,5 1,06 407 5,9
0,3%+1II1 % K 104,0 346 5,7 135,8 1,10 455 6,4
1% + 11+ 2 % K 104,0 298 4,8 125,5 1,02 200 7,4

HpuMeuaHue. d, yAeJIbHOE COIPOTUBJIEHUE Pa3pPbIBY;

c.p

TLT.CK

COIPOTUBJIEHHE IIJIOCKOCTHOMY —COKATHIO, Op e —

COIIPOTHUBJIEHUE TOPIEBOMY CIKATHIO FO¢)pHpOBaIIIIOFO 06pa3ua; 3 — MaccoBas JOJIA 30JIbl; T — IIMTMEHT, K — KOaryJAanT.

BO3MOKHOCTH 3aMEHbBI OIPe/leJIEHHbIX MAPOK MaKy.Jia-
TYpbI Ha JpPyrue, 4TO OObIMHO IIMPOKO IIPUMEHSETCS
Ha TPEeNPUATHIX OTpacu. Pe3yJbrarhl UCC/eI0Ba-
HUll TIpuBezienpt B Ta0uI. 1.

[ToBbimenne mokasaresneli MEXaHUIECKOW TTPOY-
HOCTH MOKET OBITh JOCTUTHYTO (CYMTas MCXOHBIM
BapuantoM 1 — 100 % rodpupOBaHHOIO KapTOHA)
BeegenneM Mapok MC-3A (Bapuanr 3), Mapku
MC-4A (Bapuantbt 4, 5). JIOBOJBHO BBICOKHE MO-
KazareJan uMmeroT o6pasipl Bap. 11 maske mpu uc-
NOJIb30BAaHMM  Ta3eTHOH MakyJarypbl  (Mapkm
MC-8B). Ilpn HaInuuy B TEXHOJOTHYECKOH cXeMme
060pyIOBaHUs JIJiI POMBIBKM MaKyJaTypHOU Mac-
Cbl [OKa3aTeu MOKHO 1oBbicuth Ha 10 % (Bapu-
anr 12).

B Ta6.a.2 mpuBeseHbI pe3yJbTaThl HCCJeI0Ba-
HIIS BJIMSTHUST TIPOIlecca PasMoJia BOJIOKHA Ha (pU3n-
KO-MeXaHW4YecKne TMoKasateau OyMaru MpHu BBejie-

HUU B KOMIIO3UIUIO MUHEPAJIBHOTO ITMTMEHTa, KOTO-
pble CBH/IETEJIbCTBYIOT, YTO 3TOT (PAKTOP ITOJIOMKH-
TEJbHO BJIMSET HA OCHOBHbIE (DU3UKO-MEXaHUYECKIe
nokasatenu ob6bpasioB O6ymaru. llo Hamemy MHe-
HUIO, BBEJEHUE MMUTMEHTOB B OYEHb HEOOJIBIIIOM KO-
JINYECTBE TPUBOJUT K BO3HUKHOBEHUIO JIOTIOJIHU-
TEJIbHBIX CBsI3€ll a/ICOPOIIMOHHOIO XapakTepa.
MunepaibHble TUTMEHTBI UMEIOT BBICOKYIO aJI-
COPOIMOHHYIO CIIOCOGHOCTD, KOTOpasi OIpe/eJisier-
€S CTPYKTYPOH KPHUCTAJJINYECKO pelleTku, Haju-
qyueM TIpuUMecel, a TaKkXKe TEXHOJOTHUEH INCIepTH-
poBanusa. IloBepXHOCTH NMHUTMEHTOB MO3aWJyHAs U
uMeeT pa3JinuHble aJcopOIMOHHbIe cBoiicTBa. [lur-
MEHTBI OTHOCSTCS K TMOJUKPUCTAJIMYECKUM Belle-
CTBaM C HMOHHOI peINIeTKOl, MMeloT 6ecropsiou-
HYIO B3aWMHYIO OPHEHTAINIO OT/eJbHbIX KPHUCTaJ-
JIOB W TIOTOMY SBJSIIOTCSI m3oTponHbiMu. Ha tmo-
BEPXHOCTH OOJBIIMHCTBA MHUTMEHTOB HaXOJSTCS
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OT/IeTbHbIE TUAPOKCHJIbHBIE TPYIIIbl U 00bEUHEH-
Hble MeXK/y cOo00il BOMOPOAHBIMU cBa3siMu. OHE B
OCHOBHOM U OIPEENSAIOT aJCOPOIMOHHbIE CBOUCT-
Ba nurMeHtoB [3]. IIurMeHTBI HE OKAa3bIBAIOT CO-
JIENCTBUS PAa3BUTHIO W TOBBIMIEHUIO MUKPOOAKTE-
PUAJBHOTO YPOBHS BOJHON OPraHWYecKo#l Cpejbl,
4TO SIBJISIETCS 3HAYUTENbHBIM HX IIPEUMYIIECTBOM
1epe;ji OpraHnvyecKumMu J100aBKaMu.

BbiBo1b1

WccnenoBanusiMu MOATBEPIKAEHO, 4YTO MPO-
I[eCC pa3MoJjia B TEXHOJOTUYECKOH JIMHUU TIPUTO-
TOBJIEHUSI MaKyJaTypPHONH MAaccChl [[aeT OCHOBHOI
MPUPOCT pa3pabOTKU BOJOKHA TI0 CTENEHH MTOMOJIA,
KOTOPBIN 3aBUCUT OT MAapKU MaKyJaTypbl U II0JIO-
JKUTEJIbHO BJIMSIET Ha OCHOBHbIE (PU3UKO-MeXaHuyde-
CKUe€ [MOKA3aTeIl TOTOBOU MPO/IYKIIHH.

[TosToMy n/s MOCTHIKEHUS BBICOKUX (PU3H-
KO-MEXaHWYECKUX TT0Ka3aTesell TapoymaKOBOYHBIX
BuJI0B OyMaru M KapTOHA ITPOMBIILIEHHBIM IIPe/-
MPUATHSAM HEOOX0AUMO o0pariarb 0cob0e BHIMaHHUe
Ha mpoitecc pazmosia. Crerenb MOMOJIA MaKyJIaTyp-
HOTO BOJIOKHA J[0/KHA cocTtaBasath 5S0—60 °IIIP, mo
BO M30€KaHWe YPEe3MEePHOTO M3MEJTbUYEHNsT BTOPHUU-
HOTO BOJIOKHA HEOOXO/IUMO HUCIOJIb30BAaTh /[BA Pa3-
MOJIbHBIX anmapata ¢ (puOpUIIUPYIONeH 1 pexy-

el TapHUTYPOii, MO0 YCTAHABIUBATD IMEPe Pas-
MOJIOM 060pyZoBaHue [Jis (PPAKIUOHUPOBAHUS C
I[eJbI0  WCIOJb30BAHUSI  KOPOTKOBOJIOKHUCTOM
dpakiy Maccol 63 pazMoJia.

JlJist onpejiesieHusi ONTUMATIBHOTO YPOBHSI CTe-
HEeHU TIOMOJIa BOJIOKHUCTOW MAacChl B KOHKPETHBIX
yCaOBUSAX TpeAnpusTst (BUA TPOAYKIMU, TUIT U
KOJIMYECTBO MEJIbHUIL, THII TaPHUTYPbHI, KOMIO3MU-
IIMOHHBIIT COCTAB MaKyJaTypbl U T.I.) HYKHO IPO-
BecTH OTPaGOTKY PEKMMOB U 11aPaMETPOB Pa3MoJia
U 3aJ0KUTb WX B TEXHOJOTHYECKYIO [IOKyMEHTa-
11O TIPOU3BOJICTBA TTPOJIYKIIUH.

Hapsiny ¢ daxropom pasmosia jijiss HOBbIIIe-
HUS KAueCTBEHHBIX IOKa3aTesJell MPOJAYKIUH MOK-
HO HCIOJIb30BaTh KaK (DAKTOP KOMIO3UIMIO BOJIOK-
Ha, a TakyKe MUHEPAJbHbIE MUTMEHTBI B KAayeCTBE
aKTHBHOW (DYHKIIMOHAJbHON T00aBKH.
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The Influence of Waste Paper Milling Process
on Physical and Mechanical Properties of Paper
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The influence of fibre grinding degree on qualitative indexes of product manufactured with
different waste paper sorts composition is investigated. The influence of waste paper mass
composition structure, technological circuit equipment, fibres paper formation properties
and chemical additives to composition on product qualitative indexes is investigated. It is
displayed that grinding process in technological circuit of waste paper mass preparation
makes the main increment to fibres availability by the grinding degree. The factor depends
on waste paper sort and impacts positively on the main finished product physical and me-

chanical properties.
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