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lnobanisauis CBITOBOI E€KOHOMIKM Ta

PO3BUTOK iHHOBaL,iMHMX TEeXHOOoril v
L,eNt0/I03HO-NanepoBomy BUPOOHULTBI
CMNOHYKAaE A0 OoNnTUMi3auii  TexXHONOriYHOro
npouecy BUIOTOBNIEHHA nanepy Ta
PaLiOHANBbHOTO  BMKOPWUCTAHHA  CUPOBUMHHUX

pecypciB. 3BarKalouM Ha BMMOIU CMNOMKWUBAYIB,
Hapasi Bce binbwoi yBarM npuainaeTbea
NOAIMNWEHH!0 CNOXUBHUX BNACTMBOCTEN
nanepoBoi NpoAaykuii, 36epiratoun Npu LbOMy
OOCTYNHY  uiHy. Lle nuTaHHs ocobaunso
aKTyasibHe y BUPOBHMUTBI nanepy ana supobis
CaHiTapHo-TirieHiyHoro npwsHadeHHa (BCrN),
LLLO HaNeXMTb 40 TOBapiB NepLoi HeobxigHOCTI.

Y  BUpOBHMUTBI  AaHoi  npoayKuii
BMKOPUCTOBYIOTb AK MNEPBUHHY CUPOBUHY -—
Lentono3y, TaK i BTOPUHHY — MaKynatypy.
BpaxoBytoun TOM ¢aKT, WO 3apa3s B YKpaiHi
BiACYTHE BMPOOHMUTBO LEN0N03M, A LiHM Ha
rotoBy nNpPOAYKLiO 3anexaTb MNepeBarkHO Bifg
BAapTOCTi iIMMNOPTOBAHOI CUPOBWHW, NOCTAE
roctpa HeobXxigHICTb ONTUMI3aLLT BUKOPUCTAHHA
Lenton03n y BUpobHuLTBi nanepy ans BCITI.

MeTtoto AaHoro OOCNIAXKEHHA €
cTBOpeHHA nanepy ana BCIM 3 uyentonosun
Pi3HUX BUAIB, WO MA€E KOMMAEKC NOAINWeHnX
CNOXKMBYMX BNACTUBOCTEM, TaKMX AK MeXaHi4yHa
MiLLHiCTb, BOMpPHA 34aTHICTb, MYXKiCTb.
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Ona  poCArHeHHA NOCTaBAEHOI METU
HeobXilHO BUKOHATW TaKi 3aBAAHHA:
- obpatm Ti BMAOM UenoNo3u, AKi

3abe3neyaTb AOCATHEHHA BUCOKMX MOKa3HWUKIB
CNOXKMBYMX BNACTUBOCTEN;

- po3pobuTtn cnocib NiaroToBKM NanepoBoi
Macu, 3a AKoro byae [OCArHYTO ONTUMAsbHMX
3HayeHb MexaHiYyHoi MiyHocCTi, BOMPHOI 34aTHOCTI
Ta MyXKOCTi OTPMMAHOro nanepy;

- BU3HAYUTU cniBBiAHOLWEHHA
CMPOBMHHUX  KOMMOHEHTIB Yy  KOMMO3umu,ii
nanepoBoi Macu, 3a SAKUX 6Oyae [OCATHYTO
BMCOKi 3HAYEHHA CMOXKMBYNX BAACTUBOCTEMN.

06’ekTammn JOCNiAKEHHS 06paHO 3pasKu
nanepy Ana BCITI BUTOTOB/IEHI 3
BUKOPMCTAHHAM Y KOMMNO3WULLI NanepoBoi macu
Lentososn pisHMX BWUAiIB, a came: cynbdaTHOI
6ineHoi uUenno3nM 3 XBOMHOI  AepeBUHMU
(COAXA), cynbdaTHOI 6ineHoi uenonosn 3
nvctaHoi gepesuHu (CHOANL) Ta cynbodiTHOT
6ineHoi Uenno3nM 3 XBOMHOI OEPEBUHMU
(CoIXa). Halyactiwe y BMpoBHWUUTBI nanepy
ans BCITl BUKOPUCTOBYHOTb Le/t0103y XBOMHMX
(cynbdiTHYy Ta  cynbdaTHy) Ta  AUCTAHMX
(cynbdatHy) nopig AepeBuHU. [aHi  Buam
CUPOBMHM MAOTb Pi3HI BAACTUBOCTI i TOMY IXHE
pauioHasibHe BWMKOPWUCTAHHA JAE MOMK/MUBICTb
peryntoBaTu AKicTb rotToBMx BMpob6iB.
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COIX  xapakTepusyeTbca HaBULLIOIO
GinicTio  Ta  QOBXMHOO, BMKOPUCTAHHA i B
KOMMO3MLi CNPpUATUME BMUIOTOB/IEHHIO Manepy 3
BUCOKMMM  €CTETUYHMMM  MOKA3HMKAMKM  Ta
MiuHicTio. [JaHuii BMA CUMPOBMHM MAE HUNKYI
3HAYEeHHA MOKAa3HWKa LWiNbHOCTI, a BigNOBIAHO,

BMLLY  MOPUCTICTb 33  OAHAKOBUX  YMOB
pO3MesItoBaHHA Le/110/1I03HOTO BOJIOKHA
naneposoi Macu. BosnoKkHa COAXA

3a6e3neyytoTb OTPMMAHHA 3iIMKHYTOI CTPYKTYpU
ManepoBOro MOJIOTHA, WO 3YMOBJIIOE BUCOKI
MIUHICHI  XapaKTepucTMku nanepy. COAN,
CNpUATUME  NIABULLEHHIO  MYXKOCTi  Manepy,
OCKINbKK ii BOJIOKHA € HAMKOPOTLWMMMW, @ TaKOX,
HEe3BaKaluM  Ha  BMCOKMI  BMICT Yy  Hiit
remiuentonosu, nigsuilye BOUpHY 3aaTtHicTb. Lle
NOACHIOETLCA 0cobmBicTO po3TallyBaHHA
remiLentonosn y BOJIOKHAX SIMCTAHOI Lentono3u,
iXHIM  XiMiYHMM  cknagom i mopdonoriyHoo
6ynoBoto camux BonokoH [1]. BeeaeHHs COANA
33 HEeBWCOKOro CTyneHA nomesy [03BONAE
OTPUMATU nanip 3 PIBHOMIPHO | 3iIMKHYTOIO
CTPYKTYPOIO, MiABULLEHNMWN NOPUCTICTIO, MYXKICTHO
i BOMpPHOW 34aTHICTIO, ane TaKui nanip Mae
HU3bKY MEXaHiYHy MiLHICTb, TOMY 018 OTPUMaHHA
nanepy 3 ONTUMAJHUMKW  BACTUBOCTAMM,
[OOUINbHO BUKOPUCTOBYBATW AaHi BUAM LLEIH0103U
y noeaHaHHi [2]. NMonepeaHimu gocnigeHHAMM
BCTAHOB/MIEHO, WO ONTUMANbHUI  KOMMJIEKC
di3MKO-MexaHiYHUX BNACTMBOCTEN Manepy Ans
BCIM (BMCOKi 3Ha4eHHA MNyxXKOCTi, M'AKOCTi i
BOUPHOT 34aTHOCTI) MOXKe byTU AO0CATHYTUIA 3a
BUKopUcTaHHa CPIXA [1]. OgHaK, be3nepepBHe
3pOCTaHHA o0bcary BMpOOHMUTBA UUX BUAIB
nanepy BUMarae po3WwmpeHHA CUPOBMHHOI Hasu
33 paxyHOK BUKOPUCTaHHSA cynbdaTHOi (XBOMHOT
i AuCTAHOI)  uentnosn, AepeBHOi  Mmacw,
MaKynatypu Towo. Mpu Lbomy, NOBUHHI ByTU
36epeKeHi OCHOBHi di3nMKo-mexaHiuHi
MOKa3HUKM, LLO XapaKTepu3yoTb TOM YW iHLWWKIA
sna nanepy ana BCITI, wnaxom BignosigHol
niaroToBKM naneposoi macu i nigbopom
KOMnosuuinHoro  cknagy.  Pisnko-mexaHiyHi
B/1IACTMBOCTI BOMPHOrO Manepy BM3HAYalOTbCA
3a3BMYail  CTPYKTYpOK MarnepoBoro MosI0THa,
0cobNMBOCTI  AIKOI  3aneXaTb Big  KaninspHo-
nopuctoi 6ygosu nanepy. [Manepy BAacTMBa
aHi3oTponia (HepiBHOMIpHICTBL) posnoainy,
OpPIEHTYBAHHA Ta B3AaEMOZIi BCIX KOMMOHEHTIB, L0
CTBOPIOIOTb  CTPYKTYpy B O6’emi namnepoBoro
apkywa. Le nos’s3aHo 3 ocobamsocTamu
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TEXHOJIOTIYHOrO npowecy NiZrOTOBKM
LLe/I0/I03HOIO BOJIOKHA, BUAY Le/o/103U, CTYNeHA
PO3MENOBAHHA, AOBKMHM Ta TOBLUMHN BOJIOKOH,
ymoB $opMyBaHHA NanepoBOro NOA0THA Ta iHLIWX
dakTopis. ToMy AOCUTb YacTO BUHMKAE Npobaema,
nos’AsaHa 3 TMM, WO NpU BUPOBHULTBI nanepy
ana BCITl nigBuWeHOI MeXaHiYHOi  MiLHOCTI,
OTPUMYIOTb Manip 3 HW3bKMUM piBHEM BOMpHOI
34aTHOCTI Ta nyxkocTi. JaHe ABMLLE HeratMsBHO
BMN/IMBAE HA eKCn/yaTaliHi BAAacTUBOCTI Ta AKICTb
rotoBoi MPOAyKuji. 3 MeTol OTPMMaHHA
CTPYKTYpWU nanepy 3 BUCOKMMM MOKa3HMKaMM
BOMPHOI 34aTHOCTI, NyxKocTi Ta BignosigHOI
MiLLHOCTI, HamMu 3anponoHOBAHO
BMKOPWUCTOBYBAaTM  KOMMO3MLiDO HA  OCHOBI
BOJIOKOH ABox ¢pakuin. Mepwa ¢pakuisa byna
OTPMMaHa V% HacnigoK CymicHoOro
po3mentoBaHHA COAXM i COIXOA oo [OBXKUHMK
BONMOKOH 1,9-2,1 mm y cnisBigHoweHHi 40:60
(dpakuis 1).
CoANL,
OTPUMaHHA

po3MenioBasn  OKpemo A0
OOBXMHWM BONOKOH 0,8-1,1mm
(bpakuia [l). Po3smentoBaHHA JaHUX BUAiB
LUennosn y Takuih cnocib6 3abesneunTb
OTPUMaHHA MAKPOMOPUCTOI CTPYKTYpU nanepy i
BiANOBIAHO — BWCOKOroO piBHA  BOMpPHOI
3[aTHOCTI, MYXKOCTi Ta MiLLHOCTI.

Mpwn BUrotoBneHHi nanepy niAroToBKa
CUPOBMHM BigbyBanacb HACTYMHUM UYUHOM:
oTpuMaHHA dpakuii | Ta dpakyii 1l; posmeneHi
BOJIOKHA ABOX (paKLiil Lentno3n 3miwysanu
Mi*K CODOI, OTPUMYHOUYM KOMMO3MULLLO B Pi3HUX

cniBBigHoOWeHHAX  Mac.%. 3 OTpMMaHOI
naneposoi macu BiZOMUM cnocobom
BUFOTOBAAAM nManip Ta 3A4ilicHoBaAn Moro

KpenyBaHHA o0 9 %. BapiaHTn komnosuuin, 3
AKUX BUTOTOB/IANN 3pa3KuM Nanepy, BigpisHAnMcA
NNwe BMICTOM KOMMOHEHTIB ¢pakuii | Ta
¢dpakuii 1l y cniseigHoweHHi, mac. %: 20:80;
30:70; 40:60; 50:50; 60:40 BignoBiaHO (3pasku
1-5) (tabn. 1).

TakoxK 6yno obpaHO KOHTPO/IbHI 3pasKu
nanepy: 3pasok 6, AKMi Gyno BMIOTOB/IEHO 3
3aCTOCYBaHHAM TPbOX OKPEMWX TEXHOJIOFiYHMX
NOTOKIB  NIArOTOBKM Naneposoi macu, 3
PO3MENIOBAHHAM KOXHOIFO BUAY LENN03n Ao
pisHoro cTyneHs nomeny (COAXA — o 32 °LUP,
CoIXa — pgo 28 °WP i COANL — po 27 °LUP.) 3a
Pi3HUX KOHLLeHTpaLLil 3 HaCTYMHUM
LOME/IIOBaHHAM OTPUMAHOI 3MmilIaHoTl
Komnosuuii Ta KpenyBaHHAM go 9 % [3].
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Tabauys 1
Cknag Komno3uuii uentonosm, %
dpakuii yentonosn Homep 3paska
6 7
1 2 3 4 > (koHmMpons 1) | (koHmMpons 2)
CPAXA 8 12 16 20 24 50 50
®pakuyja |
CoIxa 12 18 24 30 36 20 )
®pakyiall | coang 80 | 70 | 60 | 50 | 40 30 50
3pasok 7, BWrOTOBNEHWI 3rigHO 3 033:2013 "TexHiyHi ymoBM Ha BMPOBHMUTBO
TEXHO/IOMYHUM  pernameHTom  BUMPOOHMLTBA nanepy Ana BupobiB caHiTapHO-TiriEHiYHOrO

nanepy CaHIiTapHO-TINiEHIYHOrO MpPU3HAYeHHA 3
Lentono3un Ha KniBCbKoMy KapTOHHO-ManepoBomMy
KombiHaTi, He nepegbayas BUKopucTaHHA COIXA.
BonokHa CPAX[ ta COAJL po3mentoBanu Ao
ctynens nomeny 30 °LUP, a cTyniHb KpenyBaHHSA
ctaHoBuB 10 %. [JocnigXeHHA CnoXuBUMX
B/1ACTMBOCTEMN nanepy npoBeAeHo 33
CTAaHAAPTHUMWU  METOAMKAMMU, MNPUAHATUMU B
Lent103Ho-Naneposin ranysi [4-7].

B VYkKpaiHi BigcyTHIM HauioHanbHWI
CTaHAapT, WO pPernameHTye BMMOIM A0 AKOCTI
nanepy ana BCITl 3 uentonosum, Tomy OTPUMAHI
DaHi nopisHioBann 3 TYY 17.1-05509659-

NpU3HaYeHHsA 3 uentosiosn mapku Cr'" [8].

JocnigxkeHo pag  ¢disMKo-mexaHiYHUX
MOKa3HMKIB BUIOTOBNEHMX 3pa3KiB nanepy
(tabn. 2). AK cBigyaTb pe3ynbTaT NpoBeaeHMUX
DOCNioKeHb, 3pasKku nanepy 1-5
XapaKTepU3yTbCA BUCOKMM PiBHEM NMOKA3HUKIB
KaninApHOro BCMOKTYBaHHA Ta MYyXKOCTi, WO
3abe3neuyyetbcs,  ONTMManbHMM  BMBOpPOM
BOJIOKHMCTOI  KOMMO3MUii 3  LENN03HUX
BOJIOKOH dpakuii | Ta dpakuy,ii Il Ta ixHiX po3mipis
32 [JOBXKMHOW0, WO CNpUAE YTBOPEHHIO
MaKpOMoOpUCTOT CTPYKTYPU BUTOTOBIEHOTO 3 HUX
nanepy.

Tabauys 2
MoKa3sHuKK BnactusocTeit nanepy ana BCrM
MoKa3HMKHK Homep 3pasKa Hopmu 3a
TYVY17.1-
1 2 3 4 5 6 7 05509659-
033:2013
Maca, 1m?, r 31.8 31.9 31.9 32.0 32.0 31.8 | 31.9 29.0+3.0
CTyniHb KpenyBaHHSA, 9.0 9.2 9.0 9.1 9.1 9.0 10.0 | He meHwe 5.0
%
PyiiHiBHe 3ycunna:
- Y  MaWWHHOMY 3.6 3.8 4.1 4.4 4.8 3.7 35 He meHwe 2.8
Hanpami, H
-y nonepeyHomy 1.8 2.0 2.2 2.2 2.4 2.0 1.8 He meHwe 1.8
Hanpami,H
KaninapHe 24 30 32 34 34 26 22 He meHwe 22
BCMOKTYBaHHA B8
cepefHbOMY 3 ABOX
HaNpAMIB, MM
Myxkictb, cm3/r 18.9 19.2 19.8 20.2 20.8 | 19.2 18.8 | He HopmyeTbCA
ToBWwUHA, Mm 0.608 | 0.612 0.631 0.650 | 0.665 | 0.618 | 0.60 | He HopmyeTbCA
5

31



HAYKOBUM NOLLYK

JaHa cTpykTypa 3abesneuye  AOCATHEHHA
BMCOKOI MYXKOCTi, WO € TaKOX Henpamoto
XapaKTepPUCTUKOIO BCMOKTYBa/bHOT 34aTHOCTI, a
HaABHICTb B KOMMNO3WUil 40OBrMX BOJIOKOH
CPAXL i COPIXO patoTb 3mory nigBuUWMTKL i
3abe3neuynTn MexaHiyHy MIULHICTb nanepy Ha
[0CTaTHbO BUCOKOMY PiBHi.

Cepes pocnifHWX 3paskiB nanepy HanbinbL
ONTUMaNbHI 3HAaYEeHHA MaE BapiaHT 5, aaKe 3a
cniBBigHowWeHHA ¢pakuii | Ta ¢pakuii Il Ak 60:40
3abe3neyytoTbCA  OOCUTb  BWUCOKi  3HAYEHHs
MexaHi4YHOi MiuyHocTi, BOUPHOI 34aTHOCTI Ta
NYXKOCTI.

MopisHABLIM 3HAYeHHA [OCNiAKyBaHUX
MOKa3HUKIB 3pa3Kka 5 3i 3paskom 6 (nepwum
KOHTPOJIbHUM 3Pa3KoM) OTPMMasM 3POCTaHHA
pYyMHIBHOrO 3ycuana B cepegHbomy Ha 23 %,
KaninaApHoro BCMoKTyBaHHA Ha 30 %, a nyxKocTi
Ha 8 %.

Manip, oTpMMaHWIN 3a KOMMO3WUL,iEI0 3pas3Ka 6
Ma€ nigsuweHy BOWPHY 34aTHICTb, OAHaK

MexaHi4YHa MiLUHiCTb i NyXKicTb MOro HEBMCOKI, a
OpraHisauia TpbOX OKPeMMX MOTOKIB NiArOTOBKM
naneposoi

BOJIOKHMUCTOI  Macu  YCKNagHI0E

npoLec BMroTOBAEHHA nanepy Ta, BiAMOBIAHO,
nigsuLLye Moro cobiBapTicTb.

MopiBHIOOYM 3pa3oK 5 3i 3paskom 7 (apyrui
KOHTPO/IbHUIA  3pa3oK),  BCTaHOBWAM,  LIO
MeXaHiYHa MILHICTb 3poc/ia B cepeaHboOMy Ha
35 %, KaninApHe BCMOKTYyBaHHA Ha 45 %, a
nyxkictb Ha 10 % BignosigHo. [lanip,
OTPUMaHM 33 BapiaHTOM 7 € Binbl KOPCTKUM,
MEHL eN1aCTUYHMM, MPO WO CBIAYNTb 3HUKEHWUI
piBEHb MOKa3HMKIB MNyxKocTi (m’sKocti) Ta
BOMPHOI 34aTHOCTI, WO € BaXAUBMMU ANA
CaHiTapHO-TirieHiYHMX BMAiB Nnanepy Ta BMpobiB
Ha MOro OCHOBI.

Mpn ubomy BCi AOCAiAXKYyBaHI 3pa3kuM nanepy
BiANOBIAANIN  BMMOram UYMHHMX B  YKpaiHi
HOPMaTUBHUX AOKYMEHTIB LLOAO AKOCTI.

TakMM YMHOM, 3aCTOCYBaHHA 3aNPONOHOBAHOrO
cnocoby BMpoOHMUTBA nNanepy [Aae 3mory
3abe3neynTn PiBHOMIPHICTb MOro CTPyKTypu Ta
B/IACTMBOCTEN 3@ BCIED LMPUHOKO MONOTHA.
MNigTBEepAKeHHAM LbOro CTano AOoCAiaXKeHHsA
MaKpOCTPYKTypu 3pas3ka 5 (puc.l, a) Ta
KOHTPO/IbHMX 3pa3KiB 6 (puc.1, 6) Ta 7 (puc.1, B).

Puc. 1 MakpocTpyKTypa 3pa3KiB nanepy 3 Lenn03M npu 36inblueHHi 4x: a) 3pa3ok 5; 6) 3pa3ok 6;

B) 3pa3ok 7

3 HaBeAeHUX pPUCYHKIB BUAHO, LWO
CTPYKTypa nanepy, BMrOTOB/JEHOro BiAMNOBIAHO
[0 3anNponoOHOBAHOrO TEXHOJIOMYHOro pilleHHA
€ 3IMKHYTOW | piBHOMIpHOIO, Ha npoTueary
KOHTPO/IbHUM 3paskam. [ig 4yac dopmyBaHHA
nanepoBOro MNOMOTHA BOJIOKHA BW3HaAYeHOI
OOBXUHU ABoX ppaKLin nepebyBatoTb y TICHOMY
KOHTaKTi  (KOpPOTKi  BONMOKHA  3aMOBHIOIOTb
NPOCTIP MK OOBIMMM, CTBOPIOOYN PIBHOMIPHY
CTPYKTYPY), 3abe3neuytoun 3pOCTaHHA
MeXaHiYyHOi MiLHOCTI nanepy. BonokHa COAS/,
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3abe3neyytoTb BMIOTOB/AIEHOMY Manepy TaKOX
niasuuweHy BOUPHY 34aTHICTb Ta  MyXKicTb,
OCKifIbKM 33 CBOED CTPYKTYPOI BOHM € 6inbl
NOPUCTUMM, MICTATb BiNblUy KiNbKICTb Kaninapis
33 PaxXyHOK LUMPOKUX i KOPOTKMX TOHKOCTIHHMX

CyanH. TaKOX BMKOPUCTAHHA Yy KOmMMo3umu,ii
BOJIOKOH LE/0N03U 3  JINCTAHOI [AEepPEeBUHMU
CNpUsE  3HWKEHHI0O  cobiBapTocTi  nanepy,
3abe3neyytoun npu Lbomy KoMMeKc

HeobXiAHWX BNIaCTUBOCTEN.
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PesynbTatv gochnigrKeHb nigTeepaKeHi
naTeHTom YKpaiHM Ha KOpUCHY mogaenb [9].

TakMm  4YMHOM, 3@  pe3yabTaTaMu
OOCNiAXeHb BCTAHOBJIEHO, WO OCHOBHUMM
WAAXaMW MNOAIMNWEHHS BNAacTMBOCTEN nanepy
ona  BCITl € BMKOPUCTAaHHA  KOMMO3MU,ii
uentonosn apox opakuin: COAXL i COIXA
(po3meneHnx 0o AOBKMHM BONOKOH 1,9-2,1 mm)
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miuHocTi Ta nyxkocti / /1. A. Konmiox, T. T.
Fnywkosa, J1. B. AHApiEBCbKQ; 3afBH. |
nateHtosnacHuk J1. A. Kontiox, T. I'. [nywkoB.a,
1. B. AHgpieBcbKa. — N2 u 201207891; 3asasn.
26.06.2012; onybn. 26.11.2012, bion. Ne 22. —
5c.

bymara un KapToH.





