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BJINSAHUE MOJIU®UIINPYIOIIEN TOBABKM HA CBOVCTBA KOMITO3UIINI

Yupexknenue odpaszoBanus «begopycckuii rocyaapcTBeHHblii TexHoI0rmIecKuii yausepeuter» (BI'TY), r. Munck
OAOQO «Bbenapycbpe3nHOTEXHHKA», T. BoOpyiick

Wzyueno BimmstHre MomuduULIMpylolieil 100aBKM Ha TEXHOJIOTMYECKUE W yIpyro-aedop-
MallMOHHbBIE CBOMCTBA MOJUMEPHBIX KoMno3ulinii. [lokazaHo, 4To Mpu M3MEHEHUU KO-
JinyecTBa MOAUMUIIMPYIOLIEH 100aBKM — TaypuTa U3MEHSIOTCSI CBOMCTBA 3JIaCTOMEPHO-
ro KOMIMO3UILIMOHHOTO Marepuana. [lokasaHo BiausHMWE BBEJICHHOIO TaypuTa Ha CBOM-
CTBa KOMIMO3UIIMOHHOTO MaTepuajia MpU pas3iMyHOM TeMIepaTypHO-CUJIOBOM BO3MICH-
CTBUM (CTaTMYECKWE M JUHAMMUYECKHE), a TaKXKe CBSI3b HEKOTOPBIX TMapamMeTpoB (BsI3-
KOCTb, 3JIACTUUHOCTb) C TMPOYHOCTHBIMU CBOMCTBAMU 3JIaCTOMEPHBIX MaTepUasioB.

Beeoenue

ITpon3BOICTBO PE3NHOBBIX TEXHUIECKIX M3MIE-
JIAI SBJISIETCS BaXKHEUIIEH OTPAC/IbIO ITPOMBILLIEH-
HOCTH B 9KOHOMMYECKH Pa3BUTHIX CTpaHaX. be3 pe-
3UHOTEXHUUYECKOU MPOAYKIIMU HEMBICIMIMO COBPEMEH-
HOE pa3BUTHE aBTOMOOWJIECTPOESHUSI U IPYTHX CPENICTB
TPaHCIOPTa, CEICKOX03SIHCTBEHHOTO MallIMHOCTPOE-
HUsI, HePTSIHOM, JIETKOM Y MHOTUX APYTUX OTpaciieit
MIPOMBIIIIEHHOCTH. B HacTosIIee BpeMsi OCHOBHBIM
HaITpaBJIcHUEM YITyJIIIeHs KOMITIeKCa CBOMCTB KOM-
MO3ULINIA, PUMEHSIEMbIX JIJIsI U3TOTOBJICHUS Pe3U-
HOTEXHUUYECKUX U3NC/INIA, IBISIeTCI UX MOAU(UKa-
111, KOTOpasi TIPOBOIMUTCSI B YCJIIOBUSIX TEXHOJIOTH-
YECKOro Tpoliecca MnojiydeHust pe3vH. B ¢Bsizu ¢ atum
TTOMCK KOMITOHEHTOB, BBITIOJTHSIIOIINX B 3JIACTOMED-
HBIX KOMITO3ULIMSIX Pa3IMYHble (PYHKIUN, SBISIETCS
aKTyaJIbHbIM.

Llenbsio paboTHI IBUIACH pa3pabOTKa PELEIITY-
PBI 37IACTOMEPHBIX KOMITO3UITMOHHBIX MaTepHAJIOB IS
M3TOTOBJIEHUST HA WX OCHOBE PE3MHOTEXHUUIECCKUX
U3IEMI pa3TIMIHOrO Ha3HAYEHUSI.

DKcnepumenmanbrHas wacmo

B paGote nmpoBeneHbI UCCAEIOBAHUS BIAUSHUS
MoIMMHKATOpa TaypuTa Ha CBOMCTBA PE3MHOBBIX CME-
celf ISt M3rOTOBJIEHUST (POPMOBBIX PE3MHOTEXHITIEC-
KUX U3M1eIMii Ha OCHOBE OyTaleH-HUTPUWIHHOTO Ka-
yauyka BHKC-28AMH. B xauectBe Mmognumpyro-
e no6aBku ucnob3oBanu Tayput TC-/1. Moau-
dunmpyolias 100aBka BBOAMUIACH B KOJMUECTBE J;
10; 20; 30 mac.u. Ha 100 Mac.4. Kayuyka.

Taypur npeacraBisieT co00M KOMITO3ULIMOHHBIIA
Marepuasl ¢ paBHOMEPHBIM pacrpese/ieHeM BbICOKO-
JIACTIEPCHBIX KPUCTATNYECKIX YACTHLT OKCHIA KPEM-
Hus B amopdHO yriepoaHoi matputie. CTpykTypa
TaypuTa MpeacTaBieHa Ha pUCYHKE.

Tayput siBiisieTcst aMOpP(HBIM MUKPOTETEPOTeH-
HbIM KOMIIO3UIIMOHHBIM MAaTEPUAIOM, BKITFOUAIOLLIM
B ce0s1: TOHKOIMCIIEPCHbIE (pa3bl yrjiepoaa B CKpbI-

TOKPUCTALIMYECKOU rpacUTUpOBaHHON (popme; nu-
OKCHJT KPEMHMST; MUKPO3JIEMEHTHI B COCTaBe CUJIMKA-
TOB U JPYTMX COeIMHEHMI1; HeOOJIbIII0€ KOJINYECTBO
OpraHUYeCKUX BelllecTB 1 Boay |[1]. ®u3nko-xumu-
yeckMe XapaKTepUCTUKU TaypuTa TpeAcTaBiIeHbl B
Taour. 1.

CrpyKTypa Taypura

OMBITHBIE 00PA3IIBI 3JTACTOMEPHBIX KOMITO3H-
111 M3TOTaBIMBAJIM Ha JIabopaToOpHBIX Bajblax JIB
320 160/160 mpy MOCTOSIHHOM OXJIAXKICHUU BAJIKOB;
BYJIKAHU3ALMIO TIPOBOJIMIIM B TUIIPABIMUYECKOM TTpecce
npu Temmieparype 143+3°C.

BynkaHuzalMoHHbIe MapamMeTphbl OTNPeIe/IsIN Ha
OCHOBAaHMM PEOJOTMIECKIX KPUBBIX, TTOJTYIEHHBIX Ha
peometpe «Anbda TexHonomkuc MDR 2000» [2].
OrnpeneneHne BSI3KOCTU PE3MHOBBIX CMece U UX
CKJIOHHOCTH K TTPEXKIeBPEMEHHOM BYJIKAHU3AIIUU ITPO-
BOAWJIM Ha pOTAlIMOHHOM BHCKO3UMeTpe MyHn MV
2000 cormacHo 'OCT 10722-76. ®U3MKO-MEXaHU-
YyecKMe nokasaTesiu o0pasioB Onpenessii Mo cooT-
BeTcTByOIIMM ['OCT: ycioBHYIO MPOYHOCTb MPU
pacTSKeHUH, OTHOCUTEIBbHOE YIUTMHEHWE TIPU pas-
PbIBE, OTHOCUTEJILHOE OCTATOYHOE Y/UIMHEHUE MOCTIe
paspsiBa o F'OCT 270-75; tBepnocts 1o [Hlopy A
mo I'OCT 263-75.
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Bmusanne Momudunupyiomei 100aBKH HA CBOMCTBA KOMITO3HIIMIA

Taonuna 1
Du3nKo-XUMHUYECKHE XAPAKTEPUCTUKH TAypPHUTa
(TY 2169-032-5481661-2006) [1]

repepaboTKe Pe3MHOBBIX CMECE M MX IPEXIeBpE-
MEHHOW IMOJABYJIKaHU3alluK, BeposiTHO, 3TO mpouc-
XOIUT B CBSI3U ¢ 00pa3oBaHreM (PU3MIECKOM CETKH B
3J1aCTOMEPHOM MaTpMIle 3a CYET B3aMMOICICTBMS
MTOJIIPHBIX HUTPUJIBbHBIX TPYIII KaydyKa ¢ aKTUBHBI-

HaumeHoBaHue mokazaTerst Bl_?mqnﬂa ToKazaTeJst MU TIeHTPAMU Ha TIOBEPXHOCTY TAYPUTA.
} OpOUIOK OT TEMHO- Ta6auua 2
Brewmnuii Bug CEporo 10 YEPHOTO P " .
era e3yJIbTATbI MCIBITAHMI Pe3MHOBBIX cMeceil Ha
1B
BuckosumeTpe Mynu MYV 2000
HachInHas III0THOCTb, KI/M° 500-800 p i
Bunarocopepxanue, % He 1.0
Oonee ’ Conepxanue| Bsazkocts CkopuuHr
IToTepu npu npokanuBanuu, % 8-14 nobaBky, |mo MyHu, ; ; 91
pH BOJHOMN BHITSKKM 69 Mac.u. yelL. eJf > 3 ’
Abcopbmus mudyrundranara, 30-35 PesunnoBas cmech Ha ocHoBe kayuyyka BHKC-28 AMH
A _
cm/100T Ha 41’ HE
bes nobasku 78 23’30’
MaccoBast 101 OCTaTKa Ha MOJIBYJIKaHM30BaJIach
0,08 ;
cure Ne 0045, e 6onee 50 77 Ha 41’ He
ConeprxkaHue 9acTUI ’ NOJIBYJIKAaHH30BaJIach
o 97-99 ;
pasmepoM MeHee 20 MM, % 10.0 78 Ha 41’ He
’ IIOJBYJIKAHU30BAJIACh
" 20.0 87 Ha 41’ He
ccijaeaoBaHs METOAOM AMHAMUYECKOIO MH- 5 110/1BYJIKAHH30BAJIACH
JIeHTUpOoBaHUs MpoBoauau Ha mpudope « MTIM-1K». Ha 41 e
30,0 88
Merton coCTOMT B HaHECEHUM yjapa MOCPEACTBOM ; [T0JIBY TKAHH30BATACE

JKECTKOI0 MHAEHTOPA IO UCITBITYEeMOMY MaTepuraiy B
OIIHOKPaTHOM MMITYJIbCHOM pexkuMe. B xozne skcrie-
pYIMEHTa MPUTOTOBJIIEHHBIE 00pa3Libl PE3WH MOABEP-
raau HarpeBannio oT 0 1o 80°C co ckopocThio 1—
20C/MWH ¥ TIpOBOAMIN WU3MEPEeHUsS Tpubdbopamu
«UTIM-1K» u 2033 TUP TtBepnoctu no Ilopy A,
ToKa3aTesIv TaHTeHCa YIjla MeXaHUUECKUX MoTepb (1g0),
MeXaHW4YecKue MoTepu B pe3uHe, TBepaoctb IRHD,
9JIACTUYHOCTb O OTCKOKY, CTaTUYECKUIl MOIY/b
YIPYTroCcTH, IMHAMUYECKUI MOIY/Ib YIIPYTOCTH, 3¢-
(beKTUBHBIN KO3(PPULUMEHT BS3KOCTU, BI3KOCTb,
JKECTKOCTh, IHEPIuio aAecopmupoBaHus. Onpenese-
HME MPOBOAMIM (PUKCHMpPOBAaHHWEM BpEeMEHM yaapa,
MaKCUMaJIbHOTO KOHTAKTHOTO YCUJIMSI, KOHTaKTHOTO
YCWINS MPU MaKCUMaJIbHOM BHEIPEHUU, CKOPOCTH
TMO/JIETa, CKOPOCTU OTCKOKA U MaKCUMAJIbHOTO BHE-
JIPEeHMsT UHIEHTOpA.

Hcnonb3yemsrit Ha OAO «benapycbpe3nHoTex-
HUKa» 0e3poTopHbIii peomeTp MDR 2000, naet Bo3-
MOXHOCTb Cpa3y TocJie M3TOTOBJACHUSI PE3UHOBOM
CMeCH ONPEIeIUTh €€ KaueCTBO U BbISIBUTH BO3MOXK-
HbII Opak MPU U3TOTOBJIIEHUM PE3UHOBBIX CMECeii U,
CJIeIOBATENIbHO, MPEeaypenrTh MOSIBICHE Opaka Ipu
TPOU3BONICTBE PE3NMHOTEXHUUYECKUX U3AETUIA.

PesynbTaThl MCHIBITAHUI PE3MHOBBIX CMeceil Ha
BucKo3umeTpe Mynu MV 2000 npuseneHbI B Ta0JI. 2.

Kak BUIHO 13 1aHHBIX TabJ1. 2, ¢ yBeJIMYEHUEM
conepxaHus Taypurta ot 5,0 mac.4. mo 10 mac.u. Ha
100,0 mac.4. Kayuyka rokasartesib BI3KOCTH MPaKTHU-
YECKM He M3MEHSIeTCSI M He HabJiofaeTcs oTpulia-
TEJIbHOTO BJIMSIHUS TaypuTa Ha TEXHOJOTHYECKUE
cBolicTBa Mpu ux nepepadotke. [Ipu BBeneHun 20—
30 Mac.4. TaypuTa BI3KOCTb yBeJuurBaeTcs: Ha 9—10
€IMHULL, YTO MOXKET MPUBECTH K 3aTPYIHEHUSIM MPU

B xoMIo3u1MsIX ¢ BBICOKUM COAEpPKAHUEM Tay-
pura (30,0 Mac.4.) BI3KOCTh pe3MHBI MOBHILIAETCS,
1, COOTBETCTBEHHO, YMEHBIIAETCS DJACTUYHOCTb B
pe3yJibTaTe BOSHUKHOBEHUST AOTIOTHUTEIbHBIX MEX-
MOJIEKYJISIDHBIX CBSI3ell B 27aCTOMEPHOI MaTpulle
(Tabm. 3).

IIpu conepxaHuu Taypurta B KoauuecTse 5,0—
10,0 mac.y. Ha 100,0 mac.4. KayuyyKa 3JaCTUYHOCTh
yBeIMuuBaeTcst u gocturaet 12,5%, a najee ¢ yBeau-
yeHueM coaepxkanust Taypura (1o 30,0 mac.u. Ha 100,0
Mac.4.) 9TOT MoKa3aTe/b MPakKTUIeCKU He U3MEHSIEeT-
Cs1 M HaXOAUTCs B 00J1aCTH TOMYCTUMO OILIMOKY OT1-
peneneHus rnokasaress. TaHTeHC yrjia MexaHUMYeCKUX
MOTePb, KOTOPbI HEMOCPEACTBEHHO CBS3aH C pesiak-
CallMOHHBIMM TepexoamMu, MPOTeKAIOIIMMU B Pe3HU-
Hax npu aedopmaliuy, KoppearmpyeT co 3HaYCHUEM
BSI3KOCTHU: YE€M HIKE BSIBKOCTh CMECH, TEM BbILIE Be-
JIMYMHA TaHTeHca yrja MeXaHU4YeCKMX TMOTepb, UuTo,
BEPOSITHO, CBSI3aHO C YMEHbBIIIEHWEM OOLIETo COIpo-
TUBJICHUS TIOJIMMEPHOM CUCTEMBI [IUKJINIECKUM JIe-
dbopmarmsaM. ITo-BuarMomy, YUCI0 KOHTAKTOB Yac-
TUL aMOpdHOI1 hasbl TaypuTa U MAaKPOMOJIEKYJT Kay-
yyKa BO3pacTaeT U, KaK CJeACTBUE ITOro, MOBbIIIA-
€TCsl BSIBKOCTh KOMIO3UILIMU.

BnusHue Tayputa Ha TPOYHOCTHBIE XapaKTepu-
CTUKU PE3UH U TBEPAOCTb MpeacTaBieHbl Taoul. 4, 5.

Kowmriiekc puznko-MexaHn4eckux rmoxkasaresei
271aCTOMEPHBIX KOMITO3UIIUIA, TTOJYYeHHbIX Ha OCHO-
Be kKayuyka BHKC-28 AMH, noka3zai, uro BBeZicHUE
TaypuTa B KOMITO3ULIMIO OKA3bIBAET BIMSHUE MPaK-
TUYECKHU Ha Bce (PU3MKO-MeXaHWYeCKre MoKa3aTeu.

Tabaunua 4
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Ta6nuna 3

®Du3uko-Mexannyeckue cpoiicta kommo3uimii Ha ocHoBe BHKC-28AMH, onpenenennsie Ha npuoope «ATTM-1K»

CopepxaHue TaypuTa, Mac.u.

Hoasatern 6es nobaskn] 5.0 10,0 20,0 30,0
Tepnocts o opy A, en. 77,1 78,9 80,3 81,8 82,6
Teepnocts IRHD, en. 75,0 76,7 78,1 79,5 80,2
DJIACTUYHOCTb MO OTCKOKY, %o 12,0 12,4 12,5 11,4 11,4
Cratuyeckuit Moaynb ynpyroctu, [la 6,78E+06 | 7,41E+06 | 7,96E+06 | 8,60E+06 | 8 98E+06
Junamuueckuit Moayns ynpyroct, Ila 1,32E8 1,52E8 1,75E8 2,06E8 2,23E8
TaHreHc yria MexaHM4eCcKHX NoTeph, e/l. 0,272 0,256 0,250 0,256 0,257
D¢ dexruBHbIit KO3hDUITHEHT BszkocTH, [1a-c 3,77E+04 | 4,23E+04 | 4,72E+04 | 5,50E+04 | 5,94E+04
BszkocTs o mojenu @oiirra, H-c 2,60 2,72 2,85 3,21 3,31
Bs3kocth o moaenu Makcsemna, H-c 41,7 41,5 44,8 46,5 48,7
JKecrtrocTs o Mmonensm Makcsemuta u doiirra, H/m 45135,4 51512,0 | 57383,5 64411,6 68713,6
Oueprust nepopmupopanus, Jx 1,084E-03 [1,045E-03|1,042E-03|1,043E-03|1,027E-03
Oueprus ynpyroro aedopmuposanus, Ik 2,376E-04 |2,369E-04|2,382E-04|2,176E-04|2,147E-04
OHeprust Bsi3koro naedopmupoBanus, Ik 8,469E-04 [8,080E-04|8,037E-04|8,259E-04|8,122E-04
Bpewms ynapa, Mkc 768 714 658 594 592
Bpewmst akTuBHOrO 3Tamna yaapa, MKC 382 358 339 320 310
Bpewms maccuBHOTO 3Tana yjnapa, MKC 386 356 319 274 282
MaxkcruManbHOe KOHTaKkTHoe ycuinue, H 9,54 9,56 10,15 10,99 11,33
KoHnTakTHOE ycwine mpu MakCcUMallbHOM BHenpeHun, H 8,20 8,31 8,83 9,50 9,79
CKOpOCTb MoJIeTa, M/C 0,910 0,893 0,892 0,892 0,885
CKOPOCTh OTCKOKa, M/C -0,426 -0,425 -0,426 -0,408 —-0,405
MakcruMaabHOE BHEPEHHUE, MKM 214,38 196,82 186,07 175,30 169,39

YIpyro-npoyHOCTHbIE TMOKA3ATEH Pe3UH HA OCHOBE
kayyyka BHKC-28AMH no T'OCT 270-75

Copneprxanue |YcinoBHas NpoyHOCTh| OTHOCUTEIBHOE
J00aBKH, IIPU PACTSKEHUH, | YAIMHEHUE IIPU
Mac.4. Mlla paspsiBe, %
bes nobasku 12,7 300
5,0 12,3 260
10,0 12,6 230
20,0 12,1 230
30,0 11,8 210

[1pu u3MeHEeHUU KOJIMYECTBA TaypyTa U3MEHSI-
I0TCSI CBOMCTBA 2J1aCTOMEPHOIO KOMIMO3ULIMOHHOTO
MmaTepuana Ha ocHoBe Kayuyka BHKC-28AMH:
YMEHBILAETCS YCIIOBHASI IPOUYHOCTh MTPU PACTSKEHU U
1 OTHOCUTEIbHOE YIJIMHEHUE MPU pa3phiBe.

Ta6auua 5
Pe3yabTaThl onpeaesieHusi TBEPAOCTH HCCJIEIyeMbIX pe3uH
Ha ocHoBe kKayyyka BHKC-28AMH no T'OCT 263-75

Copnepxanue Teepaocts o | TBepmocTh 1Mo
JI00aBKH, Mac. . Mopy A, eq. [HCO, en. IRHD
6e3 1o00aBKu 73 74
5,0 73 73
10,0 75 76
20,0 80 81
30,0 78 80

B pe3unoBoii cmecu Ha ocHoBe BHKC-28AMH
npu coaepxxanuu taypura 5,0—20,0 mac.u. Ha 100
Mac.4. Kaydyka TBEPIOCTb BYJIKAHU3aTOB YBEJIMIM-

BaeTCsl, a IIPU MOCJICAYIOIIeM YBSIMICHUHU ColepKa-
Hus taypurta a0 30,0 mac.u. Ha 100 mac.4y. Kayuyyka
MPaKTUIECKN HE M3MEHSIETCSI.

[MonyyeHHbIe pe3yJIbTaThl ITO3BOJISIIOT IIPEIIIO-
JIOKUTh BOBMOXXKHOCTh MCITOJIb30BaHUSI MOIU(PUIII-
POBAaHHOI TaypuUTOM PE3MHOBOM CMeCH Ha OCHOBE
kayuyyka BHKC-28 AMH 151 U3rotoBieHus yIuioT-
HUTEJIBHBIX MaHXeT, T.K. 3T PE3MHOTEXHUYECKUE
n3aers paboTaloT B YCIIOBUSIX CTaTUUECKMX Aedop-
Malluid, TIe CYIECTBEHHOE 3HAUCHUE UMEET ITOBEePX-
HOCTHasl IIPOYHOCTh — TBEPAOCTb KOMITO3UIIUIA.

Bui6oowt

ITokazaHo, 4TO BBeACHUE MOAMGUIIMPYIOICH
N00aBKM B COCTaB 3JIaCTOMEPHOI KOMITO3UIIMK OKa-
3bIBACT BIMSHUE HA TEXHOJOIMUECKME XapaKTepUC-
TUKHU PE3MHOBBIX CMECEl 1 3KCILTyaTallMOHHBIC CBOI-
CTBa ByJIKaHM3aTOB. Hawryudliree coueTaHue CBOMCTB
XapaKTEePUHO JIIsI MOITU(MUIIMPOBAHHBIX KOMITO3ULIMIA,
conepxauux 10,0 mac.u. Taypura Ha 100 mac.u. kay-

qyKa.
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