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B pabome nokaszana 603MOINCHOCMb UCNOTBL30BAHUS  HCUOKUX  V2AePOOCOOEPICAUIUX
nonymuvix  npooykmoe HYAO «MAKEEBKOKC» 6 «kauecmee ceszyioueeo  Ons
OpuUKemuUpoOBaHUs Y2ONbHBIX UUXMN.

The possibility of using liquid carbon coking by-products of JSC "MAKEEVKOKS" as a
binder in briquetting coal charge are shown in the article.

KiroueBbie coBa: KMJIKHME YyrJIepojco/epikalline MaTepHabl, KHCIas CMOJKa, (ychl,
MOJMMEPBI, YTOJIbHAS MNXTa, OPUKETUPOBAHUE, TIPOYHOCTb.
10000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
Be/eHHe
Hecmotpst na pa3paGoTKy ajbTepHATHBHBIX IMPOLECCOB BBIMJIABKH YyTryHa W CTajld, Ha
JAHHBIH MOMEHT JIOMHHMPYIOILYIO MMO3ULMIO B YEPHOH META/TypruH 3aHMMaeT JIOMEHHBIN Tpolecc,
HCIOMIB3YIOIIMI B KaUeCTBE BOCCTAHOBUTEIS M Pa3pPBIXJIUTENSI KAMEHHOYTOJIbHBIH Kokc. TpeGoBaHus
MeTAJUTYProB K KauyecTBY KOKCa TMOCTOSIHHO TMOBBILIAIOTCS, YTO CTABUT KOKCOXMMHKOB Tepes
#00X0/IMMOCTBIO MCIOJIb30BAHUS BBICOKOKAYECTBEHHBIX KOKCYIOIIMXCS YIUICH, AeHIUT KOTOPHIX
fensbexkno pacret. IlodToMy mepea NMpOU3BOAMTENSIMH KOKCA OCTPO CTOMT 3ajada pa3paboTkv M
BHCAPEHM S TEXHOJIOTHI, MAKCUMAJIBHO MOJTHO MCTIO/Ib3YIOUIMX MNOTEHUHA UCTIOIB3YEMOro Chipbs [1].
Ha kokcoxmmmyecknx 3aBojgax oOpa3ylOTCsi pa3iMYHbIC MOMYTHBIC MPOAYKTBI, B TOM YHCIE M
kigkne  yriepoacoaepxkamme (nanee — YCIIII), &k KOTOpbIM OTHOCATCSA: KHCIas CMOJIKa,
[MEHHOYTOJIbHBIC  (DYChl, MOJAMMEpPbl  OCH30JbHBIX  OTIAC/ICHHH, COINYTCTBYIOUIHE MPOIYKTHI
IPOH3BOJCTBA Ha(TaIMHA, HEKOTOPbIE KOMIOHEHTbl KAMEHHOYrOJbHOH cMonbl W jap. [2]. Ha wux
ICHOBE NIPOM3BOMTCS pa3HOOOpa3Has MPOAYKLUUsS — 1. 00p., UIsl UCIIOJIL30BAHUS B IPYIHX OTPACIISX
HpoaHOro Xo3skcTBa. Tak, J0Ka3aHa BO3MOXKHOCTb TPH COOTBETCTBYIOLICH repepaboTke psiaa
MarepuanoB  (IOJMMEPOB, KHCIOH CMOJIKM, (ycOB) HCHONBL30BaTh MX JUIS T[POM3BOJACTBA
MOXMMMKATOB; B KayeCTBE KOMIIOHEHTOB IUTAIIONPOINUTOYHOIO Macja, MAOPOXKHBIX BSUKYIIHX
MATEpUANIOB, JIAKOB JUISi CMAa3KM W3JI0KHUIL, KOTEIbHBIX TOIJIMB M JIp., @ TaK)Ke B KayecTBe
PHAIOLIMX 100aBOK K KAMEHHOYTOJIbHOM mnxTe [1-4].
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mupokux npeaenax. Taxxe B YCIII conepxarcs

nokaseiBaror, uto B uccaeayembix YCIIIT cepocoaepxkamme coeanHenusi. Tak, Kucnas
COJIEPKHUTCH 3HAUMTEJIbHBIE KOJIMYECTBA BOIBI, B CMOJIKA COJACPKHMT 3HAYMUTEIBLHOE KOJINYECTBO
TOM 4HMCJA€ M OMYIbIMPOBAHHOM, MpPUYEM  CEPHOIl  KHUCIOTBI, CcyabhatoB H  Cyib(po-
3HAYEHMS BJIQXKHOCTH KOJEOIIOTCS B JOCTATOYHO  COCAMHEHMH.
Tabmmua |
Xapakrepucruka Y CIIIT YAO «MAKEEBKOKC»
[Tokaszarenn Dycel AR [Tonnmepst CBBy}o.}u s
CMOJIKa He(PTAHON OCHOBE
ConeprkaHue BOJIbI 10,0 19,5 H/omp. 1,0
pH BozaHoi dassl 7-8 1-2 H/omp. H/omp.
<170 0,9 0,6 4,0 1,5
Beikunaer B 170-270 11,5 9.5 11,0 15,5
npenenax, °C 270-300 14,0 18.4 30,0 10,0
>300 73.6 i i 55,0 75,0
Temneparypa pa3msrdeHus, :C, 40-45 45-50 40-45 65
ocraTka, He BeIKumnaroiero a0 300 °C
Coneprkanue TBepaoi dasel, % 35 0,1 0,6 H/onp.
ITnoTHOCTH (p) T/eM” 1,30 Wk 1,10 1,20
G 88.6 13,9 86,6 H/orp.
DJIeMEHTHBIH COCTaB, H S 49 Si3 H/orp.
% O+N 4.4 14,5 4.0 H/omp.
S 1,5 4,7 4,1 H/onp.

B naGoparopHbIX yclI0BHSX OpHKETHPOBAaHHE
MPOBOJMJIM HA MEXaHHMYECKOM M T'MJpaBJiv-
yeckom mpeccax. Jlng  mpeccoBaHus  Ha
MEXaHHYECKOM Tpecce NCIOIb30BaIaCh MaTPHIIA,
obecrnieynBarolias nojydyeHue Opukera JHamer-

Macca Opukera m cocrasmsuia 6,0-7.5 r. Jlus
MPECCOBaHUs HA  THUIPABIMYECKOM  Ipecce
MCI0JIb30BaJIach MaTpHiia, MO3BOJISAIOIIAS
nojy4yarb OpHUKEThl CO CIEAYIOUMMH XapakTe-
puctukamu, Mm: d — 22 mm; S — 3.8 CMz; h — 18-

pom (d) 16,3 wmm, mowmaaslo nomnepeuyHoro 25 mm;m-—9,0-11,0r.
ceyenus (S) 2,09 cM’ U BBICOTOI (h) 24-31 mm.
Tabnuua 2
XapaKkTepHuCTHKA UCCIeYeMbIX YIJIeH W IIHXT
Vrosas, muxra W, % | A% | S0, V] Vi% | vl o,
[luxTa 9.9 7.8 1,34 31,2 33,85
% 9.9 3.5 1.45 34,4 37,2
(8.8 12,1 6.4 0,44 24,3 25,9
K 8,2 7.9 0,75 27,1 29,5

Jlis wmccnenoBaHuii MCNONb30BaIH  (ppakumu
yrass  kpynHocteio  0-3 MM ¢ paGoueit

BIaXHOCTBIO 3-10 %.

Komnuectso YCIIIT B

cMmecu coctaBisio 10-15 %. B cneumnanbHyro
€MKOCTb TOMELIAJIM HABECKYy CBA3YIOLIEro H
MOJAOTPEBAJIM  €ro Ha BOASHON OaHe 1pH
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YraeXuMHYeCcKHl KypHaJ

Oauum u3 Haubonee MPOCTBIX "
pacrnpoCTpaHEHHBIX MYyTEH MPUMEHEHUs JKHIAKHX
VCIIII siBnsieTcs nepeaya UX HEMOCPEACTBEHHO
B YrOJIbHYKO MIMXTY, WAYLIYK0 Ha KOKCOBaHHE.
PaszpabGoranbl pasanyHbie crnocoObl MOATOTOBKH
nonytHbiXx  npoaykroB  KX3, BBeaenue #
CMEIIeHHEe UX C YroJbHOI uXToH [4-9]. Bee onn
MMEIOT CBOM HEJOCTAaTKH W [PEeUMYLIECTBA.
OnaHako UX UCIOJIL30BaHUIO HA KOHKpeTHOM KX3
JIO/DKHBI  MPEAIIECTBOBATL  MpeABapPUTEIbHBIC
UCTIBITAHUS BO3/CHCTBUS TakoW /100aBKM Ha
Ka4eCTBO BbIITYCKAEMOI0 KOKCa.

JlocTaTOuHO pacnpoCcTpaHEHHONH TEXHOJIOTHEH
nepepaboTKu  craboCneKalmmuxess M Hecrne-
KaloIMXCs ~ MapoK  yriel  sBigercs — MX
npeaBapUTEIbHOE OpHMKeTUpOBaHHE co
CBA3YIOLIMM. [5, 8] bpuketuposanue
MPUMEHSIETCS  JUIsl  MCTIOJIb30BAaHUSI  HEKOHIH-
LHUOHHBIX YIJeH B KayecTBE HHEPreTHUYECKOro
TOIJINBA, Ul UX MOJYKOKCOBaHMS € MOJYyYEHHEM
OKYCKOBAHHOTO 0€3/bIMHOTIO TBEPJOro TOIUIMBA,
a TaKKe JUIsl MPOU3BOJCTBA METAUTyprHUeCKOro
KOKCa M3 4aCTHYHO OPUKETHPOBAHHOM LIMXTHI.

UccnenoBanus no mnosy4eHuro OpUKETOB W3
CMECH  YrOJbHBIX IIMXT C  pa3JId4YHbIMU
CBA3YIOLIUMH TPOBOAMINCH B MHOTMX CTpaHax
(Kurtae, Benrpuu, Wuauu, CIIA, HOAP). B

NPOMBILLITICHHBIX YCIOBHUAX METO/
OpUKeTHpOBaHMS  IIMXThI  CO  CBA3YIOILUM
npumensiics B I'epmanun. B Snownun
MCMOIBb30BAHUE TIPH  KOKCOBAHMM  YaCTHYHO
OpUKeTUPYEeMOM IIMXTbl SABJISETCA OCHOBHOM
NPOMBILUIEHHOW  TEXHOJIOTHEH  pacluupeHus

ChIpbEBOH 0a3bl KOKCOBAHMS M  TOBBILLICHUS
MPOYHOCTH KOKca [6].
K cBasyommm ans OpuKeTHpOBaHUS yriei

MpeIbABISIIOTCS cneayomme  TpeboBaHUs:
Xopouiasi  BspKylllas ~ CMOCOOHOCTb,  HM3Kas
KaHIIEPOr€HHOCTD, crnabas aJre3uoHHast

CMOCOOHOCTh MO OTHOIIEHUID K KOHCTPYKIIMOH-
HbIM MaTepuanam (OCOOEHHO K MeTajiam),
BBICOKAsl CIIEKAIOLasi CrOCOOHOCTb, HEBBICOKas
CTOMMOCTb, HaJIMYME HEOOXOAMMBIX PECYpCOB H
ap. Haubosee pacnpocTpaHEHHBIM CBA3YIOLIMM
KaMEHHOYTOJIbHOTO  MPOUCXOKJICHHUS  SIBJISETCA

neKk (MpUMEHEHHE KOTOpPOro, OIHAKO, CHIIbHO
OrpaHHYMBaCT ero KaHLIEPOreHHOCT),
HedTsaHOrO — HedTeOuTymbl [6, 7].

B nHacrosiiiee BpeMsi B YKpauHe UMeeT MecTo
ocTpelif  epUUUT  NPOAYKTOB  mepepaboTki
HeTH; CcBOOOAHBIE K€  PeCypchbl  KameH-
HOYT'OJILHOTO TeKa MPAaKTHYECKH OTCYTCTBYIOT B
CUIly  ero BBICOKOM BOCTPEOOBAHHOCTH
JNICKTPOAHOI  MpoMblluIeHHOCTBIO.  [TodTomy
0c000 BaXKHYIO poJib NMpHOOpeTaloT padboThl Mo
M3Y4YEHHIO BO3MOKHOCTEH MCTI0JIb30BaHA
HETPAJMUMOHHBIX CBS3YIOLIUX JUIs  OpHKeTH-
poBanus. B paGorax [8, 9] nokasaHa
BO3MOJKHOCTb HCIIOJIb30BAHHS Ul JTOM el
YCIII. Oanako kayecTBEHHbIE MOKa3aTelH Kak
9THX MaTepHajoB, TaK M HCIOJIb3YeMbIX Ui
KOKCOBaHUs yIjeH, pa3anunbl s pasHeix KX3,
DTO cO3/1aeT TPYAHOCTH UIst Pa3pabOTKH €IHHOr0
cnocoba  MPUTOTOBJICHHUS  KOMIO3WIIMH  JUIA
noiaydyeHuss cpssytouero. [loaromy  mcnons-
3opanuto  YCIIII Ha  KOHKPETHOM  KOKCO-
XUMHYECKOM 3aBOJE JOJIKHBI TPEALIECTBOBATh
crielmalbHble uccnenoBanus [9].

ITo nanueim YAO «MAKEEBKOKC», npu
MOJY4YeHUH  KOKCa HAa  3aBOJE  €KErojHo
obpazyercs g0 1500 v VCIII, B T.4. dycs,
KUCIas CMOJiKa, mnoiaumepbsl © ap. [
MCCIICJIOBAHMI 10 UX MCMOJIb30BAHUIO B KAYecTse
CBA3YIOILEro /Uis OpUKETHMPOBAHHS YIJIS 3aBOj
npuoOpes  ONMbITHO-MPOMBILUIEHHBIH  IKCTPY/EP
NPOU3BOAUTEILHOCTEIO 5 T OpPUKETOB B yac.
DKCTpyaep obecrieynBaeT BO3MOJKHOCTh
MOJyYEHHUS! LMJIMHAPUYECKUX OpPHKETOB JaHaMeT-
pom 30, 50, 60, 70 u 120 mm u anunoi 50-150
MM [10].

IKCNEPUMEHTAILHASA YacTh

Jlnsg OpHKETHMpPOBAHHS MCIMOJIB30BAIM LIUXTY
(coctaB, %: I' — 28; K — 20; XK — 28 ; CC - 14;
K — 10) u unamBuayansusle yram (I, m
«3apeunas», CC, K, m. «KpacHoapmeiickas-
3anaanas Nel»), npumeHsiemble U1si KOKCOBaHHUS
Ha YAO «MAKEEBKOKC». Xapakrtepucruka
ucnosnbzyempix  YCIIIIT U ChIpbA
MPOU3BOCTBA KOKCA MpUBE/eHbI B TadI. 1 1 2.

G




YraeXuMu4YecKuii KypHaJI 5-6 2012

Janneie 1abn. 1 u BusyanbHble HaOmoaeHus mwMpokux npenenax. Takxe B YCIIIT conepxarcs
nokaseiBaloT, utro B Hccaeayembix YCIIIT  cepocoxepxamme coenuuenusi. Tak, Kucnas
COAEPKHUTCH 3HAYMTENIbHBIE KOJIMUECTBA BOIBI, B CMOJIKA COJACPKHUT 3HAYUTEIBHOE KOJIMYECTBO
TOM 4YMCJI€ W SMYIbIMPOBAaHHOW, TNPHUYEM CEPHOM  KHUCHOTHI, Cyiab}aroB U  cyiabdo-
3HAUEHUS BJIAKHOCTH KOJEOIIOTCA B JOCTAaTOYHO  COEJAMHEHM.

Tabnuua 1
Xapakrtepuctuka Y CIIIT YAO «MAKEEBKOKC»
ITokazatenn Dychl ey [Tonumepst CBSB)’IO}II e
CMOJIKa HeTSIHOH OCHOBE
CozeprkaHue BOIbI 10,0 19,5 H/omp. 1,0
pH BoaHOi# (hazel 7-8 1-2 H/omp. H/omp.
<170 0,9 0,6 4,0 1,5
Beikumaer B 170-270 LbE 9.5 11,0 1555
npenenax, °C 270-300 14,0 18,4 30,0 10,0
>300 73,6 71,5 55,0 75,0
Temneparypa pasmsryeHus, :C, 40-45 45-50 40-45 65
bcraTka, He BeIkunarouiero 10 300 °C
Conepxanue TBepaoi dasbl, % 55 0,1 0,6 H/omp.
TnotHOCTH (p) r/em’ 1,30 15 1,10 1,20
& 88,6 75,9 86,6 H/ormp.
J1eMEHTHBIN COCTAB, H 2.5 49 L) H/oTIp.
% O+N 44 14,5 4.0 H/omp.
S 1,5 4,7 4,1 H/OTIp.

B naGopatophbix ycnoBusix OpukerupoBanue Macca Opukera m cocrasiasiia 6,0-7,.5 r. Jlus
IPOBOJAMIM HA MEXAHMYECKOM W THJApaBIM- [PECCOBaHMA HA  T'MJPABIMYECKOM  TIpecce
deckoM  mpeccax. Jlus mpeccoBaHMsi  Ha  MCMOJIB30Bajlach marpuua, MO3BOJISFOIIIAsS
MEXaHHUYECKOM IpEecce MUCMOAb30BalaCh MaTpHIla, TMOJy4yaTh OpPUKETbI CO CIEAYIOUIMMH XapakTe-
odecneymBarolias nojaydeHue Opukera auamer- pucTukamu, Mm: d — 22 mm; S — 3.8 cm’: h — 18-
pov (d) 16,3 mm, nnomaneto nomnepeyHoro 25 mm;m-—9,0-11,0r.
ceuenus (S) 2,09 cM® U BBICOTOI (h) 24-31 mm.

Tabnuua 2
XapakTepuCTHKA HCCJIeAYeMbIX YIVIeH H IIHXT
[ Vrons, mmixta W, % | Ay | RE 0% 0] V.o e N
[lluxta 9.9 7.8 1,34 310 33,85
r 9.9 7.5 1.45 344 1
cC 12,1 6.4 0,44 243 25,9
K 8,2 7.9 0,75 27,1 295

Jlna uccnenoBanmii ucnoab3zoBanm ¢pakumu  cmecu coctasisino 10-15 %. B cneumanbHyio
yois - kpynHocteio  0-3 MM ¢ paboueli  €MKOCTb IOMELIAJIM HABECKY CBS3YIOLIEro M
prakHocTei0 3-10 %. KoamuectBo VYCIIII B mnogorpeBanm ero Ha BOASHOH OaHe npu
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temneparype 50-80 °C 1o BA3KOTEKyuero
cocTtosHMs. 3atem a00aBisiik HarpeTyro 10 S0-80
°C  npoOy yras (WIKMXThI) M TIIATEJIbHO
nepemMelnBain 10 00pa3oBaHUS OJHOPOIHOM
maccol. [lonmyyeHHyio cmech 3arpyxaiu B
MaTpHULly U NoABEprajin OPUKETHPOBAHHUIO.

[Tocne nonyuenus: OPUKETOB OMNMpeACsiINn HUX
NPOYHOCTL  HA  cXkatue  (pas3aaBiMBaHKE).
McnpiTaHnio NOABEpPraif CBEKENMPUTOTOBIICHHBIE
OpuKeThbl, a Takke OpPHKETBI, BBICYLICHHBIC MPH
temneparype 20-25 °C B Teuyenue 1-10 cyrok u
BbICYLIEHHbIe TIpu Temneparype 100 u 160 °C.

WcnbiTanue npoBOJAMIM  HAa  PYYHOM  HJIM
THAPABIMYECKOM rnpecce, CHA0KEHHBIX
JUHAMOMETPOM WM MaHOMETpPOM. McIbIThI-

BaeMblii OpHMKET B3BEIIMBAJIM, 3aMEPSUIH  €ro
pasMepbl M BBIYMCISIM TUIOMIAAbL TOMEPEYHOTO
ceuenusa. [locne storo Opuker nomemand Ha
HWKHIOIO  TOJICTaBKy Mpecca M, [JIABHO
yBEIINYHBast JIaBJICHHE, JIOBOIHITH J10
paspymenus. DHUKCHpOBAlM MO JUHAMOMETPY
WIKH  MaHOMETPY  MaKCHMaJbHOE  JIaBJICHHE
paspyiueHus Opukera. Y aenbHOE COMPOTHBIICHHE
OpuKeTa CHJIaM CXKaTus pacCUMTHIBAIM [0
dopmye:

P

KC=—.,Tla 1),
F (1)

rane P — narpyska Ha Opuker, H;
9
F — nnowmans Opukera, M~

bpuketupoBanue B 11a0OpPaTOPHBIX YCIOBHSX

MPOBOAMAM  NPH  pa3IMYHBIX  JaBJICHHUSX
2

npeccoanus: 150; 250; 350; 450 u 500 kr/cm™. B

X0I€ MPOBOJAMMBIX  HMCCIIEIOBAHUN  H3ydalin

OpUKETHUPYIOLLYIO CIOCOOHOCTh KaK OTEIbHBIX
MapoK yrieii, Tak 1 ux cmeceil. To ke oTHOCHTCS
1 K cBs3ytoium komnonentam (Y CIIIT).

PesyabTaThl H HX 00cyiKIeHHEe

B T1abn. 3 npuBeaeHa NpovyHOCTb OpPHKETOB
‘CBEKENPUTOTOBJICHHBIX M BBIACPIKAHHBIX [PH
COMHATHOM Temnepatype B TeueHue 24 u),
10JIy4YEHHBIX M3 CMeCei yroibHOi muxThl (Tad.
1) ¢ pasnuunbivu Y CIIITL

Jlannbie Taba. 3 MoKa3bIBAlOT, YTO MPOYHOCTH
OpHKETOB 3aBHCHUT OT MPHUPOJIBI UCIIOIB3YEMOr0
CBSI3YIOLLETO. HaubGonburyio IIPOYHOCTh
OpukeraM npuUaeT CBA3YIOLIEE HA  OCHOBE
HedrenpoaykToB. Tak, NPOYHOCTH OpPHKETOB,
MOJYYEHHBIX M3 CMECH IWIUXTBI C  JTHM
CBA3YIOMM  mpu  gaBiaenun 250 kr/ow’,
coctaBnser 144 kr/emM’, B TO BpeMsl  Kak
MPOYHOCTbL OPHUKETOB C HCIOJb30BAHHEM B
KaueCTBE CBA3YIOLIErO KHMCIOW cmoiku — 7,1
Kr/cm’. CpaBHMBasi  NMPOYHOCTH  OPHKETOB,
M3rOTOBJIEHHBIX C HCIOJIb30BAHUEM B KauyeCTse
casyromiero  pasanyneix  YCIIII,  moxwo
OTMETHTb,  4TO  HauOOJIBIIYI0O  MPOYHOCTH
OpukeTam MpHIaeT KUCiasi CMOJIKA.

[IpurotoBnenue  CBA3YIOLIUX  CMEIICHHEM
YCIIIT (6e3 npeasapuTenbHOM UX nepepaboTki)
U MX MCIOJIb30BAaHUE MPH COCTABICHUH CMeceii ¢
YrOJIIbHOM  IIHUXTOH TPHBOAUT K CHHKEHHI
NPOYHOCTH OPHKETOB B CPABHEHHH C OpHUKETaMi
Ha OCHOBAHUM KUCIJION CMOJIKH.

B Tabn. 4 npuBeaeHa npovyHOCTH OPHKETOB,
MOJyYECHHBIX M3 CMece  yried  (KoTopbie
NPEUMYIIECTBEHHO UCHIOJIL3YIOTCS hibL
kokcoBanuss Ha YAO «MAKEEBKOKC») u
KUIAKUX YCIIIL. [IpounocTh OpHKeToB
NPUBEJICHA JUIS Pa3HbIX 3HAYEHWIl JIaBJICHHS
npeccoBanus. Jlanusie Tab. 4 MokasbIBalOT, 4T0
NPOYHOCTh OpPHUKETOB 3aBUCHT OT  MPUPOJIHI
(Metamopdusma) yrist 1 ucnoiabzyembix Y CIIIL
ITO MOKHO OOBSACHHUTH TEM, YTO YIJIH Pa3HbIX
MapoK  HM30MpaTeIbHO  B3aUMOICHCTBYIOT ¢
UCTIOJb3YEMBIMH  CBSI3YIOLIMMH M 9TO, T0-
BUIUMOMY, 00yCIIOBJICHO 0COOEHHOCTAMH
MOJIEKYJIIPHOTO COCTaBa W HAAMOJEKYJISPHOIl
CTPYKTYpPbl yIjisi M XUMHYECKHM  COCTABOM
YCIIII.

Januble Tabn. 3 W 4 1OKa3bIBAKOT, uTO
UCTIOJIb30BaHUE JUls OpUKETUPOBAHMS YIJICH B
kauectse csasyrommx YCIIIT npu onpeaenexHsix
YCJIOBHUAX [a€T BO3MOXKHOCTb MOJIyYaTh BEChMa
MPOYHbBIE YTOJIbHbIE OPUKETHI.
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Tabnuna

[IpouHoCcTH OPUKETOB, NOJAYUYEHHBIX W3 cMecel YroJibHOH WHXTHI ¢ pasanyabivu Y CIIT npn
PAa3JIHYHbIX 1ABJIEHHSIX ITPecCOBAHUS

MaccoBas /101151 B JlaBnenue npeccoBanms, Kr/cm”
e T cMecH Ha 1560 fo 250 380 S0 - T 400
e OpHKETHPOBAHHE, NPOYHOCTH GPUKETOB, Kr/cm™ *
% R A SN RS R
Kucnas cmomka 10 2.9 55 . 8= "TL e e 69 NS SRt I8 Y
Tosmmepsl 10 L6 20 220723 18520 16 260 Sl6-'29
Oycbl 10 35850 -39 “61 A5 68 59 T -G8 TR
o 10 28 =38 40 43 4453 150 53 ‘58w 5E
HadrannHa
g moe 10 52 13,0 66 144 80 13,1 7.9 14,5 wonp.n/onp
CBA3yIOLIEE
f oo omomn 3 as ol AR alsili g Ay 2 g 467 36 .38
[Tonmumepsi 5
Kucnas cmonka 3
Oycwl 6 32 41 44 59 50 6,4 v/onp.u/onp.H/onp.H/onp
@ommepu 1

%] — npounocme ceexcenpucomosientix Gpukemos; 2 — npoUHOCMb GPUKEMOE NOCTE GHIOEPICKU
p &
mevenuu 24 v npu memnepamype 20-25 °C; d = 16,3 mm, S = 2,09 cm”.

B T1abn. 5 npuBenaeHb! pe3ynbTaThl MCCIEN0-
BAHMI, XapaKkTepHU3yIOIIHX 3aBUCHMOCTh
NPOYHOCTH OpHKeTOB oT KOJIMYECTBA
(BA3YIOIIETO B OpHMKETHpPYEeMOH CMecH M OT
jagneHuss npeccoBaHus. Jlauubie Tabn. 5
0Ka3bIBAIOT, 4YTO KOJMYECTBO CBSA3YIOLLETO,
obecneynBaioniee  MaKCHMAaIbHYIO  [POYHOCTh

OpMKETOB, 3aBUCHT OT MPHUPO/IbI MCIOIb3YEMOIO
(BI3YIOLIETO M JaBJIeHUsl TpeccoBaHus. Tak,
geTsHOE CBszylollee oOecrieuMBaeT MaKCH-
MATbHYIO TIPOYHOCTH OPUKETOB MPH COJACPIKAHMH
weree 10 % ot Opukerupyemoit cmecu, a
eesytoure Ha ocHoBanuu Y CIIIT — Gonee 10 %.
bonbiiee KoMueCTBO mocieAHUX, HeoOXoaumoe
Ui TNOJTY4YeHHsl TpPOYHBIX  OpHKETOB, TO-
BIMMOMY, OOBSCHSAETCS COAEpKAHHEM B ITHUX
Matepuanax 3HAYUTEIILHOTO KOJIMYeCcTBa
fpuMecei, yXyaALalIMX KauecTBO OPUKETOB.
Kak Buano w3 T1abn. 5, nOpoOYHOCTH
(BOKETIPUTOTOBJIGHHBIX OpPHMKETOB B MEHbLICH
Mepe 3aBHCHT OT KOJHMYECTBA CBA3YIOIIETO B
pukeTMpyeMOW  CMeCH, 10 CpPaBHEHHIO C

OpuKeTamMH, BbIJIEPKAHHBIMU TIPH  KOMHATHOI
temneparype B TedyeHue 24 u. JlomyctHmc
NPEANOI0KHTD, uTo TaKas BBIJICPIKK¢
obecrieunBaeT BO3MOKHOCTb MOJIEKYJ1an
cBszytouiero  aupdynauposatb B yroie

BCTYNaTh BO B3aUMOJACHCTBHE C aAKTHBHbLIMI
LEHTpaMHu yrisi, o0pa3ysi A0CTaTOYHO MPOYHBbI(
CBSI3M, MPUBOJASLINE K YyIpoYHeHH0 Opukera. H:
B3aUMOJICHCTBHE KWAKOH W TBepaod da
Opukera W, COOTBETCTBEHHO, Ha €ro MPOYHOCTI
CYUICCTBEHHOE BIIMSIHUE OKa3bIBACT JIaBJICHMI
MPECCOBAHUSA,  MOBBIMIEHHE  KOTOPOro  CIo
coOCTBYeT COJNMIKEHUIO YroJIbHBIX 3€peH 1
TG PY3HOHHBIM ITPOLIECCAM.

Ha puc. | u puc. 2 npuBeaeHbl 3aBUCUMOCTI
M3MEHEHHSI NPOYHOCTH OpPUKETOB OT JaBJICHH:
npeccoBaHus uccneayembix cmeceil. Kak cnenye
M3  TPUBEICHHBIX  JIaHHBIX, MaKCHMaJIbHbI
3HAYEHUsI NPOYHOCTH COOTBETCTBYIOT JABJICHUK
npeccoBanuss Ha ypoBHe 350-450 Kr/em”. DTC
MO-BUJIUMOMY, OOBSACHSAETCS KAK BO3MOKHOCTBH
BbIJIaBJIMBAHUS YaCTH  CBS3YIOLLEro, Tak |
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pa3iaBJINBaHUECM qacTHll, BXOJAIIHX B HAIoOJIHUTCIIA, B PE3YJIbTATC YEro KOJIHYECTH
6pm<empyeMy}0 cmech.  IlocnenHee c¢cnoco6- CBA3YIOIICIO CTAHOBHUTCA HECI0CTATOYHBIM
CTBYCT HapaliuMBaHHUIO yIICJ]bHOﬁ IMMOBEPXHOCTH 3(1)(1)CKTHBHOFO CMavHuBaHUsA TBEPAbIX HaCTHIL,

Tabmnmua:
IIpounocTs OpUKETOB, NOJYYEHHBIX W3 cMecel pasinyHbIX Mapok yruei ¢ Y CIII npu
Pa3IHYHbIX AABJEHHAX NPeCCOBAHUS

Mapka yris, cBs3yromee MaccoBast JlaBsienue npeccoBaHmsi, Kr/cM”

nost 507 k| 250, 5 - 3] 450

B CMECH Ha IPOYHOCTH OPUKETOB, Kr/cM™ *

OpuKeTHpO-

s o S SR S S S
lcc 90
s i 40 73 64 98 73 11,0 wonp.nonp. 73
CC s 45 5 50, 50 60 535 6o
Dycbl 10
cc W42 73 50 85 58 108, 55 iletas
Hedrsanoe casyroiee 10
r 90
e TP % 6,6 11,0 68 125 85 138 89 14,5 wonp.som|
b 0. 7740 68 46 67 49 13 55 0 s
|Dychi 10
L #CC (pasanic o) N 66 116 66 125 80135 85 140 0
Kucnas cmosika 10
K 90
OTX0Abl  MPOU3BOJCTBA 10 2.9 :34. 44 48, 50 49 35558755
HaTanuHa ‘
B 90 vugsoigiee 70, 103 78 1115 el oot R
Kucsas cmoska 10 : & : e ’ P-H/OIIp. H/Onp. Tiey
K O (R ( ANPY R QR S P R L
|Dychb 10
K 90 |
Hobaiis i ke 10 4,3 w/onp. 6,5 w/onp. 7,0 w/onp. 8,0 wonp. 8.5 H/onj

% ] — npounocme ceexcenpucomosnennvix Gpukemos; 2 — npounocme Opuremoes nocine 6bl0ePICKI G
meyvenuu 24 4 npu memnepamype 20-25 °C

OkonuarenbHas NMPOYHOCTL Opukera obecne- mozaBepras — OpUKET — HM3KOTEMIIEPATYPHOMY
4MBacTCsA craaMed, oOecneunBarolieil crabu-  BO3ACHCTBHIO JUTMTEIBHOE BPEMsi, JIHOO BHICOKOI
JHM3aLHUI0 €r0 CTPYKTYPHBIX XapakTEPUCTHK. JTa  TEMMEparype 3HAYUTEIbHO MEHBILECE BPEMS,
craaus omnpejenseTcss  TeMmnepaTypoii U DPPekTHBHOCTL STOW CTAAMM Ui TIONYYEHHS
MPOJIOJKUTENIBHOCTBIO €€ BO3JCHCTBHS  Ha  OpPHUKETOB C HEOOXOAMMOI MPOYHOCTHIO JIOIKHA
OpukeT 0€3 NMPUIIOKEHUS K HEMY MEXAHMYECKHX  [MOATBEPK/IAThCS IKCICPUMEHTAILHO M BHINOI-
BO3/eHcTBUI.  Ee  MOKHO  OCYIIECTBIATb, HATHCA B COOTBETCTBHHM C 3a/lauaMH MpoLecca.
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Tabnuua 5

3aBucuMoOCTH NMPOYHOCTH 6pmceron HAa OCHOBE erJleOﬁ HIMXTHI OT KOJIHYECTBA CBA3YHOLIEro

H IABJICHHSA NPEeCCOBAHHSA

MaccoBas /10J1 B JlaBinenue npeccoBaHus, Kr/em”
oA cMecH Ha 1500 |~ 250 - |- S50 T dEe ] 500
e OpukeTHpoBaHHuE, TIPOYHOCTH GPUKETOB, Kr/cm” *
% HEEHLS S ESRPAN NN e
8 22 34 26 39 3,0 42 3,1 43 wn/onp. H/omp.
B s o 10 BN O IO SYEGE 9T 8,5
15 52 19 60 85 13 89 75 99 nlenp. uonp.
18 38: 7859 B4 99 T8 1067 7.5 11,5 68 S MLS
4 3.5 700 50 #3038 B3 58 T35 . 605 8E
6 6,3 103 88 130 95 438 9.1 155 103 153
Hedranoe 8 g e & SN i I TSR ) S T s S (T R S T
CBA3yIOLICE 10 52 130 6,6 144 8,0 13,1 7.9 14,1 v/onp. H/onp.
14 59 -89 58 RO 58 90 60 98 65 93
18 LA b e e sy B NOART W OB ol Mot b e R R

(*l — BPOHYHOCIMb CBEHCeNnPUSOMOBIE€HHbIX 6[)1"\"6’”706’.' 2 — HPOYHOCHb 6pllK€l7‘l()(f nociue (fhl()ep.)l('k'll 6

mevernuu 24 u npu memnepamype 20-25 °C

a

NpounocTs Epikeron, Krienm

|

©C - N W A O O N o W
‘ $

f

g

200 250

i3

xl‘oCC{l‘l +15% xucnof cuommn a1
IXTa CM0M

~—o— wwxta + 15% dycon
—s—wnxta + 15% oTx0R08 MadTanuHa

@ WwxTa + 15% HICAONH oM
% noauMepos
Puc. 1 3aBHCHMOCTH POYHOCTH
CBEKENPUIOTOBJIEHHbIX OPHKETOB OT
JaBJIeHHsI OPUKETHPOBAHUSA

] e R
'g 14.-______'____- = |
s 12 .
=. "l
:,0_7‘;,:;:%
: 4
& 64 % e
g6
o
74 = A
R e e e L P
£:0 e -+ +

0 T T T r T -

150 200 260 300 350 400 450 500

[NlaBnexme SpHKETHPOBAKMA, KI/cM'

—— winxra + 15% ~8—CC +15% wucnoi cuomu

—8-[ +CC(1:1) +15% mucnoit cuomm

] 11
T AT o —A— wixta + 15% (iotcaoh cson + nonumepsi(1 1)

——wixra + 15%ycu
Puc. 2 3aBucHMOCTH NPOYHOCTH OPHKETOB,
BbI/IEP/KAHHBIX B Te4UeHHUH 24 4 npu
Temneparype 20-25 °C, ot naBjienus
OpnkeTHpoBaHUs

B Tabn. 6 npuBeneHbl pe3yabTaTbl H3MEHEHHUS
IPOYHOCTH OPHKETOB OT MPOJIOJIKUTEIIBHOCTH HUX
suiepskku rpu temneparype 20-25 °C. Jlanubie

Tabu1. 6 MOKa3bIBAKOT, YTO HAUOOJIBIINI PHPOCT
MPOYHOCTH OpHKETa MPOUCXOJAUT B TEYCHHE JBYX

CYTOK.

G
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3aBHCHMOCTH IPOYHOCTH OPHKETOB OT MPOAOJKHTEILHOCTH HX BBIAEP/KKH TPH TeMIIEpary
20-25 °C Temneparype *
JlaBnenne npeccoBanusi OpUKeTOB, Kr/c

HpOJlOJI)KHTeJ]bHOCTb BBIICPIKKH

150 ] 250 [
Opukera, 4 7
MIPOYHOCTH OPUKETOB, KI/CM
1,0 3,6 4,0
3,0 6,0 6.3
4,0 H/omp. 6.0
24 7,0 8,2
47 8,5 9
50 H/ormp. - 9,9
75 9.0 10,8
100 9.1 11,1

% Cocmae bpuxemupyemoti cmecu, %: wuxma — 90; kuciasn cmonka — 10.

Tabmimal

3aBHCHMOCTH POYHOCTH OPHUKETOB OT MPOJO/IKHTEILHOCTH UX BbIIEPKKH
npu remneparype 100 u 160 °C

Ty R ol JlaBieHue npeccoBanusi GPUKETOB, KI/CM”
Bfme g 150 | 250 | 350 150 250 | 358
Ty npu 100 °C npu 160 °C
MHH. 7
MPOYHOCTH OPUKETOB, KI/CM MIPOYHOCTH OPUKETOB, KI/CM
Cocmas cmecu bpuxkemuposanus, %. wuxma — 90, kucaas cmonka — 10

0 3,6 4,0 3,7 3,6 4,0 54
15 4,6 5.8 71 10,0 11,0 10,5
30 8,0 8,3 8.8 20,0 21,0 203
45 10,0 12,8 13,8 20,0 20,3 20,7
60 15,8 16,5 17,8 H/omp. H/omp. H/omp.

Cocmae cmecu opukemuposanus, %: wuxma — 90; komnaynonoe ceazyiowee (67 % ¢hycos, 30 % |
Kucaou cmoaxu, 3 % noaumepos) — 10

0 32 4.4 5,0 3,2 4.4 5,09
15 H/onp. H/omp. H/0TIp. 10,0 10,3 12,8
30 83 10,3 10,5 12,8 14,8 178
45 7.8 9,5 10,3 13,3 173 18,0

60 11,3 12,8 15.5 H/omp. H/orp. H/omp.

[TosHas roTOBHOCTH OPUKETOB MPOMCXOAMUT 11O B Ttabn. 7 npuBeaeHbl 3HAYEHUS MPOYHOCTH
ucreyeHnto  4-5  cytok. IIpoaomkuTeNbHOCTE  OPHUKETOB MPH Pa3INyuHON MPOAOIKUTEILHOCTH
9TOM CTaJMM  3aBUCUT TakkKe OT mpupoabl ux Bbiaepxku npu 100 u 160 °C. lanusie Tabn. ]
MCIIONb3yeMBbIX Ul OpMKeTHpOBaHMs yried, m mnokaspiBaiotT, uto npu 100 °C  HeoOXommMas
OCOOEHHO ~ —  OT  XMMHMYECKOH  MNpPHPObI  NPOJOIKHTEILHOCTh  BBIAEPKKH  OPHKETOB
casyromiero. Kak Buano m3 tabm. 6, Bbyaepkka —coctasisier 6osnee 60 Mun., pu 160 °C — 30 mus,
OpUKETOB BO BPEMEHM 3HAYMTENbHO CriaxkuBaeT [IpouHocTh OpHKETOB npu 3TOM  Hauboree
3HAQYCHUS TPOYHOCTH OpHMKETOB, TNOJYYEHHBIX Bbicokas u B 1,4-2,2 pasza npeBoCXomut
MPH pa3IMYHBIX JaBICHHUIX MIPECCOBAHMS. MPOYHOCTH 0OPA3LOB, BbIACPKUBABIINXCS MPH
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20-25 °C B teuenne 100 4. Tlpuyem mpoYHOCTH
OpUKETOB, TOTYYCHHBIX M3 OPHUKETHPYEMOH CMecH
OIHOrO M TOro € COCTaBa, HO [PU PATHYHBIX
JABIICHUSAX TIPECCOBAHMS, CTAHOBHMTCS TIPAKTHUYECKH
0IMHAKOBOH.
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