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HCIOJIb30BAHUE KJIIOUYEBBIX IOKA3ATEJIEH D®PEKTUBHOCTU
JJIA OITUMHU3ALIMU TPOIECCA ITIOAT'OTOBKHN MACCHI ITPHU
IMPOU3BOACTBE TAPHOI'O KAPTOHA

I.H. Kupnos!, E.B. lepnosa?, I.A. lyabkun’
1000 «Cyxonckuii KbKy, 2. Coxon, Poccus

?Cegepmwiii (Apxmuveckuii) gpedepanvuuviii yuueepcumem, 2. Apxanzenvck, Poccus
3000 «VK «OB®y, 2. Mockea, Poccus

B cmamve npedcmasnenvl npaxmuueckue pe3yibmamsl NPUMeHeHUs: MEMOOUKU OYeH-
KU 3hheKkmusHocmu npousso0cmaea 0Jisi Cmaouu QpaKyuoHUpoOBanus MaxKyiamypHoUu MAaccol.

USING THE KEY PERFORMANCE INDICATORS FOR OPTIMIZATION
STOCK PREPARATION OF THE CARDBOARD PRODUCTION

D.N. Zhirnov!, E.V. Dernova?, D.A. Dulkin?

LLc «Suhonsky BPMy, Sokol, Russia

’Northern (Arctic) Federal University, Arkhangelsk, Russia
SLLC «Consolidated Paper Milly, Moscow, Russia

This article is about the practical results of method application of evaluation of
equipment effectiveness of productive fractionator.

OnHoM U3 BaXKHBIX COCTABIIAIONIUX JUHAMUYHO Pa3BUBAIOIIETO MPEANPHU-
SITUSL SIBJISIETCS OLIeHKA d(P(HEKTUBHOCTH pabOThl TEXHOJIOTHYECKOTO 000pyI0Ba-
HUS ¥ TIOAACP’)KaHUE ee CTaOMIBbHO BHICOKMX 3HaueHui. KauecTBo ToTOBOM Mpo-
JTYKIIMA BO MHOTOM OTIPEENSIETCS] BKJIAJIOM KaKJI0M TEXHOJOTUYECKON €UHU-
I[bI, KOTOpasi YCTAaHOBJIEHA B TE€XHOJIOTHYECKOU 1enouke. OO0pynoBaHue sBisi-
€TCS1 COBOKYITHOCTBIO OT/ICJIbHBIX MEXAHU3MOB, KOTOPbIE 00ECIIEUNBAIOT €I IIe-
neByto @yHkuuto. K coxanenuro, B HaCTOALLIEE BPEMsI HET OOILETPUHATHIX MO
X0JIOB K BOIIPOCY onpeeacHus 3PpGeKTUBHOCTH 000pyI0BaHUS C Pa3TUIHBIMU
KIItoueBbIMU (QyHKIMsIMU. Hanpumep, B TEXHOJOTUYECKYIO CXEMY MacCOIOATO-
TOBUTEJILHOTO OT/IeJIa TUMIMYHON OyMaxkHOU (abpuku, nepepadarbiBaroieid Ma-
KyJaTypHOE CbIpb€, BXOIAT OOOpYAOBaHUE I OYMCTKH, COPTUPOBAHUSI, CTY-
HmieHus, (PpakIMOHUPOBAHUS U Pa3MOJa, KOHCTPYKTUBHbBIE U KIFOUEBbIE (PYHK-
[IUU KOTOPBIX 3HAYUTENIBHO OTINYAIOTCS JAPYT OT Apyra u TpeOyroT pa3InyHOro
oAX0/1a K Bompocy onpeeseHus 3 HEKTUBHOCTH UX PaOOTHI.

OnHolt U3 BaXKHBIX CTaJAUN MAaCCOMOJTOTOBKU JJisl TPOU3BOJICTBA TAPHOTO
KapToHa sBJsieTCsl (PpaKIMOHUPOBAHUE MaKylaTypHOil Macchl. Mcmosib3oBanue
JTAHHOM CTaJMU MO3BOJISIET CHU3UTh HE TOJIBKO YJIETBHBIN Pacxo]] dJIEKTPOIHEP-
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TUH [IPU Pa3JIeIbHOM pa3MoJie JUIMHHO- U KOPOTKOBOJOKHUCTOMN (ppakiuii, HO U
MaKCHUMaJIbHO BOCCTaHOBUTH OyMarooOpa3yroliuii MOTEHIIMAl BTOPUYHBIX BO-
aokoH [1...3].

ABTOpamu Obuta pazpaboTaHa METOJMKA ONPEEICHUS KIHYEBBIX MOKa-
3areneit adpdexrruBHocTH (KIID) myist oneHku pabOThl OTAEIBHBIX €IUHUI] TEX-
HOJIOTMYECKOr0 O0OpYyAOBaHUS WM OTIEIbHBIX TEXHOJOTUYECKHX Y3JIOB
[4...6]. B nienom, KIID oTrpaxkaer cooTHomeHHe (HaKTHUUECKOTO 3HAYCHUS Olle-
HHUBaeMoOro napamerpa 3G (PeKTUBHOCTH pabOThl K MAKCUMAJILHO JOCTHKHUMOMY
WUJIM «UJEAIbHOMY» YPOBHIO TOro ke napamerpa. Ouenka KIID no3Bosser BbI-
SIBJISITh «y3KHUE MECTa» MPOU3BOJICTBA, a TAKXKE J1aBaTh BO3MOXHOCTb JIJIsl MPU-
HATHS ONEPATHUBHBIX MEP MO ONTHUMM3ALMKM KaXKIO0M TEXHOJIOTMYECKOW omepa-
LUH.

[IpumenurtensHo K y3imy (dpakuuonupoBanusi, KIID gomxkeH yyuThIBaTh
YpOBEHb (PPAKIMOHUPOBAHUS, JOCTUTAEMBII HA CYIIECTBYIOIIEM TEXHOJIOTHYE-
CKOM 00OpYJIOBaHHHU, IO OTHOIIEHHIO K MAaKCUMaJlbHO BO3MOKHOMY pasjelie-
HUIO TIOTOKA Ha (DpaKIuu.

B nannoii pabote 0o0cyxmaroTcs pe3yibTaThl CPAaBHUTEIHLHOTO aHAIU3a
onpenenenus KIID y3na (pakuumoHnpoBanus 10 M MOCIE 3aMEHbl CHTA MPO-
MBIIJIEHHOTO (ppakuuoHaTopa. PelieHne o CHUKEHUU pa3Mepa OTBEPCTUN CUTa
OBLJIO MPUHATO B pe3yJibTaTe HU3KOH 3((PEeKTUBHOCTH padbOThI (paKkLHOHATOPA
¢ IepPOpUPOBaHHBIM CUTOM C JUAMETPOM OTBepCTHH 1,4 MM, BhIpasKaroIIencs
B HEJIOCTaTOYHOM pa3HUIIE MEXIY JJIMHOW BOJIOKHA JJIMHHO- U KOPOTKOBOJIOK-
Huctoi ppaxkuun. C 1enbl0 COXpaHEHUs! MPOMYCKHONW CMOCOOHOCTH U MEXaHU-
YeCKOM MPOYHOCTH (PpakiuoHaTOpa ObUIO MPUHSATO pelIeHHEe 00 YMEHbIICHUU
nrameTpa oTBepcTuii 10 1,2 mm.

Jlis onpenenenus KIIO npu ¢ppakumoHpoBaHUM B Ka4€CTBE ITAIIOHHOTO
000pyI0BaHUsl aBTOPAMH HCIIOJIB30BAJICS JIA0OPATOPHBIA 4-X CTYINEHYATHIH
kiaccupukaTop cucrembl Bauer McNett. Kitaccudukarop numeer yetsipe cerya-
TBIX CHUTA C PA3IUYHBIM pazMepoM otBepctuit (16 memr — 1,2 mm, 30 mem — 0,6
MM, 50 memt — 0,3 mm, 100 memr — 0,15 mm). B pesynbrare dhpakiimoHupoBaHUs
ONpeesUIM MPOLUEHTHOE COJIepKaHUe KaKI0M (pakLuy, OCTAOLIENHCsS Ha COOT-
BeTCcTBYOIEM cuTe (Tadsm. 1). s pacuyera KIID verbipe nmoiaydeHHbIe ppakiuu
YCIJIOBHO pa3/elisiyid Ha JUIMHHO- M KOPOTKOBOJIOKHHUCTYIO COCTaBJstolyto. Pa3-
neneHre Ha Gpakiuy MPOU3BOIUIIHU 110 KPUTEPUIO CPEHEN JITTMHBI BOJIOKHA. 3a
JUIMHHOBOJIOKHUCTYIO (DPaKIUIO MPUHSIIA OCTaTKH HA CUTax ¢ pa3MeEpOM OTBEp-
ctuii 1,2 u 0,6 MM, 32 KOPOTKOBOJIOKHHUCTYIO — OCTATKH HAa CUTaX C OTBEPCTUSMU
pazmepom 0,3 1 0,15 MM COOTBETCTBEHHO.
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Tabnuna 1. @pakMOHHBIN cOCTaB 00pPa3L0B MAKYJIATypHON Macchl, OCTYyNAIOIIEH Ha
dbpakuroHUpoBaHue (10 U MOCIIE 3aMEHbI CUTA)

Pazll\::g , r;/[efn?(()ﬁ iBHH Hons dpaxuuit, % Cpennsisi AMHA BOJIOKHA, MM
Jlo 3amensnl cuta (MapT 2017 1.)
16 (1,2) 14,35 3,17
30 (0,6) 25,16 1,97
50 (0,3) 35,30 1,01
100 (0,15) 7,22 0,74
IIpomoii 17,97 -
ITocse 3amensl cuta (MoHL 2017 1.)

16 (1,2) 13,70 3,29
30 (0,6) 20,00 2,25
50 (0,3) 35,30 1,07
100 (0,15) 6,74 0,76
IIpomoii 24,26 -

OpakIMOHHBIA COCTaB MACCHI, TOCTYMAIONICH Ha TMPOMBIIIICHHBIN (pak-
1oHatop (Tabi. 1), HAIISITHO MOKa3bIBAET CYIIECTBEHHOE BAPhUPOBAHUE JIOJH
«apomosi» (¢ 17,97 nmo 24,26 %), 00yclOBIECHHOTO OOJBIINM KOJIUYECTBOM
OYEHb MEJKOI0 BOJIOKHA, KOTOPOE SIBISIETCSI «BPEIHBIMY IS Mpoliecca Oymaxk-
HOTO MPOU3BOJCTBA. Takke CTOUT OTMETUTh JOCTATOYHO BBICOKYIO CPEIHIOIO
JUIMHY BOJIOKOH B OCTaTKax Ha curtax ¢ orBepctusimu 1,2 u 0,6 mm. CymmapHas
J0JIA yKa3aHHbIX Qpakiuit coctasisiet 33,7...39,5 %, 4To rOBOPUT O MOTEHIHU-
albHOM BO3MOXKHOCTU BBIJIEJICHUSI JJIMHHOTO BOJIOKHA C MOCJIEIYIOLIUM €ro
GUOPUILTHPYIOIIUM Pa3MOJIOM.

Tabnuua 2. CoiicTBa BOJOKOH B 00pa3iiax, 0TOOPaHHBIX OT MPOMBIIIIEHHOTO
dbpakunoHaropa

Cpenusst | Cpenusas | Cpennuii Cpenuss
Hons
IpoGa JUITMHA mMpuHa | (akrop MeTouH, I'pybocTs, JUTMHA
BOJIOKOH, | BOJIOKOH, | (hOpMBI, o, MKM/M | CETMEHTa,
MM MKM % MM
Hexommas 1,37 27,2 90,3 6,9 135,9 1,22
Macca
Jlo 3aMeHbI CUTa MPOMBIIUIEHHOTO (ppakiroHaTopa (auaMmerp orsepctuil 1,4 Mm)
JB® (41 %) 1,54 27,7 89,6 5,9 147,5 1,32
KB® (59 %) 1,28 26,8 90,4 7,4 142,8 1,12
ITocne 3ameHbl cUTa MPOMBILUIEHHOTO (PpakiroHaTropa (1uaMeTp oTBepcTHii 1,2 Mm)
JB® (33 %) 1,52 27,7 89,8 5,6 134,2 1,33
KB® (67 %) 1,12 26,1 90,9 8,6 125,7 1,04
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[Ipu cpaBHEeHUM XapaKTEPUCTUK BOJIOKOH B 00pasiiax Macchl, OTOOpaH-
HBIX JI0 M MOCJIe 3aMeHbI cuTa (pakimoHaTopa (Tadia. 2), CTOUT OTMETHTh CHU-
KEHHUE JJIMHBI BOJIOKHA KOpPOTKOBOJIOKHHCTOM (pakiuu (KBD) c 1,28 no
1,12 MM, mpu 3TOM JJIMHA BOJIOKHA JUIMHHOBOJIOKHUCTOM (pakuuu (JBD)
IIPAKTUYECKH HE H3MeHseTcsa. Taxxke yBennumiach noias menoun B KBOD c
7,1 no 8,6 % u cHU3MNach cpennssa JiuuHa cermenta ¢ 1,12 no 1,04 mM. Takum
o0pa3oM, Mpu yMEHBIICHUH TUaMeTpa OTBEPCTUH CHUTAa CHU3WIOCH COJIEp KaHHE
JUTMHHOTO BOJIOKHA B KOPOTKOBOJIOKHUCTOU (PPaKIIUHU.

OpakIIMOHHBIA COCTAB BOJIOKOH B 00pa3iax, OTOOpaHHBIX MPU MPOMBIIII-
JeHHOM (DpaKIIMOHUPOBAHUH, JOMOJHUTEIHLHO OIEHUBAIU C MOMOIIBIO aHAIH-
3atopa Fiber Tester. Pe3ynbrarsl npeacraBieHsl Ha puc. 1.

OpakIMOHHBIM COCTaB MAaCChl, MTOCTYyMNAIOMeH Ha (GpaKIMOHUPOBAHUE, 32
aHaJIM3UPYEMbIN MEPUO]] U3MEHUJICS HE3HAYUTEIBHO.

Pe3ynbTaThl pacrpe/eneHys BOJOKHA MO KJaccaM JIJTMHBI 1Jis JJIMHHOBO-
JIOKHUCTOW (PpaKIuu TOJITBEPKAAIOT AaHHbIE Ta0J. 2 OTHOCUTEIBHO CpEeaHEi
JUIMHBI BOJIOKHA. Tak, MpU YMEHBUIEHUHU AUAMETpPa OTBEPCTUN CUTA MPOMBIII-
JIEHHOTO (DpaKkiMoHaTOpa KOJIMYECTBEHHOE CoAepkaHue (pakiuil MpaKTUYeCKH
HE M3MEHWIOCh. VCKiIIoueHne cocTaBisieT A0Js8 (pakuuu C JJIMHOM BOJOKHA
1,5-2,0 MM, kOoTOpas Bo3pocna Ha 1 %.

HauGoiiee 3HaunMblie OTINYMUS B KJIACCaX BOJOKOH HAOJIOMAIOTCS JIJISl KO-
POTKOBOJIOKHUCTOU (DpaKIINu:

— yBeJnuuiach 10Jis1 ppakuuii ¢ anmHoi BonokHa 0,2-0,5 mm, 0,5-1,0 mm
Ha 3,2 1 3,3 % COOTBETCTBEHHO;

— YMEHBIIWIACH J10J1s ¢pakiuu ¢ 1auHor BosokHa 1,0-1,5 MM Ha 0,7 %,
a Taxke ¢ppakuuu 2,0-3,5 MM.

Takum 00pa3om, Npu yBeIWYEeHUH OTOOpa KOPOTKOBOJOKHHCTOM (hpak-
MU B IPOU3BOJICTBEHHOM IOTOKE € 59 10 67 % ynanoch CHU3UTH NONALAHUEC
JUTMHHBIX BOJIOKOH B IaHHYIO (DPAKIIUIO.

BcenencrBue Toro, 4to pacrpeneneHue KJIaccoB UIMHBI BoJIOKHA JIB® 1o
U TIOCJIE 3aMEHBbI cuTa (PpaKIMOHATOpA MPAKTUYECKH HE M3MEHUIIOCh, PacyeT
KJIFOUEBOTO mokasatessi 3(pPEeKTUBHOCTU MPENIaraeTcs MPOBOJIUTH TOJIBKO IO
KOPOTKOBOJIOKHUCTON (ppakiuu.

KitoueBoii nokaszarens 3@dekTuBHOCTH npu PppakuuonupoBanun (KI19)
npuMeHnuTebHO K KB® paccunThiBamyu ciaeayronmM oopa3om:

LnaGA

KITD e = 100 %

HPOH3B.
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rae KllDxpe — kitoueBoil mokaszateiab 3(OQPEKTUBHOCTU Npu (paKIMOHUPOBa-
HUW; Lupouss. — AJIMHA BojokHa KB®, nomydeHHas B IpOU3BOJICTBEHHBIX YCIIO-
BUSX; Lyas. — iHA BosiokHa KB®, nonyyennas npu 1a00paTopHOM MOJEIUPO-
BaHUU Tpoiiecca (PpaKkImOHUPOBAHUS.

[0 hpakynmoHmpoBaHuA

4
4:& u14 MM
' =12 MM
o 35.0%
g 30,0%
_g; 25,0%
=
c
o
o

20,0%

15,0%

10,0% II

5,0%

0.0% II II ll Il B =

02-05 051 115 152 225 253 335 354 45 575

Knaccel no gnuHe BONOKHA, MM

[B®
- 514 mm
40,0%
35,0% 512 MM
30,0%

25,0%

20,0%

15,0%

10,0% II

Huan

02-05 051 115 152 225 253 335 354 45 575
Knaccel no gnuHe BONOKHa, MM

Hona dpakymm

KB®
A% 14 mm
40,0%
12 mMm
< 350%
T 30,0%
§ 25,0%

Hona

20,0%
15,0%
10,0% I
5,0%
0,0% II I. l. .- - -

0205 051 115 152 225 253 335 354 45 575
Knaccel no gnuHe BONOKHA, MM

Puc. 1. ®pakimonHsIil coctaB 00pa3oB ucxoaHo# Macchl, JIB® u KBD
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PacuetHblii KIIDkpe MPOMBIIUIEHHOTO (paklMOHATOpPA J0 3aMEHbI CUTA
coctaBui 76,7 %, nocie 3amensl cuta — 91,4 %. Takum oOpa3oM, yMEHBIIICHHE
JIyaMeTpa OTBepCcTUil nepdopanuu cuta NpoMbIIUIEHHOTO (pakuuonaropa ¢ 1,4
10 1,2 MM MO3BOJIMJIO YBEJIWMYHUTh KIIIOUEBOW MoOKa3areiab 3(P(HEKTUBHOCTH IO
KOPOTKOBOJIOKHUCTOHN (pakuuu Ha 14,7 %. [IpuMeHUTENBHO K yCIOBUAM MPO-
W3BOJICTBEHHOI'O ITPOLIECCA 3TO MO3BOJWIO CHU3UTh YHEPro3aTpaThl HA pa3Moll
JUIMHHOBOJIOKHUCTON (pakIUU 3a CUET YMEHBIICHMs €€ KOJIMYecTBa. Takike
CHU3WJIACh CTENEHb ITOMOJIA JJIMHHOBOJIOKHUCTON (Ppakiuuu mnocie GpakiuoHu-
poBanus Ha 3-4 °IIIP u yBenuumiace JJIMHA BOJIOKHA, ONpeneieMas Ha amma-
pate UBanosa CP-2 (BecoBoit meton), Ha 0,20-0,25 mm.
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