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JlHinposcorutl deparcasHuil aepapHo-eKOHOMIMHULL YHIgepcumem
HOBUMI OPT AHOILJTACTUK HA OCHOBI ®EHIJIOHY C-2

Bueueno mennoghizuuni, gizuxo-mexaniuni i mpubonoziuni enacmueocmi opzanonaacmuKky Ha 0CHO8L apomamuy-
HO20 noniamioy ¢heninon C-2, apmoeanozo apamionum 6010KHOM mepnon. Bcmanoeneno, wio apmysannsa noniamionozo
6’AJICYU020 60IOKHUCMUM HANOGHIO6aUeM Y Kinbkocmi 15 mac. % 003601u0 3nu3umu numomy mennoemMuicms nosimepy na
30-54% i niosuwgumu iozo mennonpogionicme 3 00HOUACHUM 3pOcmaHHAM Mmiynicnux xapakmepucmuk. Ilokasano, wo
PO3pO0ONEHUIl OP2AHONIACMUK MAE AHMUPPUKYIRHI enacmugocmi 30epicarouu 6 ymoeax ycix O00CHIONCEHUX pelcumMie
eKxcniiyamayii Hu3bKuil Koeghiyicnm mepms i BUCOKY 3HOCOCMINKICIb, W0 00360JIUNL0 PEKOMEHOYBAMU HO020 00 3ACMOCYBANHA
AK NIACMUK KOHCMPYKYIIIHO20 RPUHAYEHHA 015 Y3716 mepms MAuuH i Mexanizmie.

Knrouogi cnosa: apomamuunuii noniamio, peninon C-2, apamione 6010KHO, Op2AHONIACMUK, MENI0QI3UYHI 61ACMUBOCHII,
MIYHICHI NOKA3HUKU, KOeiyieHm mepmsi, 3HOCOCMIUKICMb, NAACMUK KOHCIPYKYIUHO20 NPUSHAYEHHS

O.P. Chigvintseva, 1.V. Rula, Ju.V. Boyko
NEW ORGANOPLASTIC BASED ON PHENYLON C-2

The thermophysical, physico-mechanical and tribological properties of organoplastics based on aromatic polyamide
phenylone C-2 reinforced with aramid fiber Terlon were investigated. It was established that reinforcement of the polyamide
binder with a fibrous filler in an amount of 15 wt.% made it possible to reduce the specific heat capacity of the polymer by 30—
54% and to increase its thermal conductivity, accompanied by a simultaneous improvement in strength characteristics. It was
shown that the developed organoplastic exhibits antifriction properties, maintaining a low coefficient of friction and high wear
resistance under all investigated operating regimes, which makes it suitable for recommendation as a structural plastic for
friction units of machines and mechanisms.

Keywords: aromatic polyamide, phenylone C-2, aramid fiber, organoplastic, thermophysical properties, strength
indicators, coefficient of friction, wear resistance, structural plastic

OcTaHHIM dYacoM 3 METOI CTBOPEHHS HOBUX TNONIMEPHHX KOMIIO3UTIB KOHCTPYKLIiHHOTO
MIPU3HAYCHHS IIIMPOKOTO 3aCTOCYBAHHS OTPUMANIM apOMATHYHI TTOJTiaMiId, 10 SKUX HAISKUTh (heniton C-
2. le# TuTacTUK BiAPI3HSIETHCS BHCOKOIO PoOoUor0 TerutocTiiikicTio (270°C), XiMIYHOIO 1HEPTHICTIO IO
OUTBIIOCTI OpraHiYHUX PO3YMHHHUKIB, BHCOKOIO MIIHICTIO, 3HOCOCTIMKICTIO, CTIHKICTIO A0 YAapHHX
HaBaHTAXXEHb, a TAKOXX TAPHUMHU TEIJIO- Ta MOPO3OCTIMKICTIO. 3a KOMILIEKCOM (hi3UKO-MEXaHIYHHX
BiacTHBOCTEeH (eHiton C-2 MoKe KOHKYPYBATH 13 CKJIOIUIACTHKAMH, MPUYOMY HOTO IiHHI BIACTHBOCTI
31aTHI 30epiratucs B iHTepBam temmepatyp Bix -70 mo +250°C.

Ockinbku cepell KOHCTPYKUIHHUX MaTepialliB apoOMaTH4HI MOJiaMigy XapaKTepU3YIOTbCsS JOBOJI
HEBUCOKUMHU 3HAYCHHSIMH TEIUIO- 1 TEMIIEPaTYPOIPOBITHOCTI, 1€ CIIPHSIE€ HAKOMUYEHHIO TeIia B poOOUYMX
opraHax i pyXxoMHuX 3’€JIHaHHSX I BIUIMBOM MEXaHIYHMX HaBaHTa)XCHb, 110 y 0arathboX BHIAJIKaX
MPU3BOAUTE 10 PO3BUTKY ACCTPYKLIMHUX MPOLECIB, SKi BUKIUKAIOTh KatacTpoiyHUK 3HOC BHUPOOIB i3
HuX. ['apHuii eQexT nominmeHHs BIacTUBOCTEH MoiaMiIHUX KOMITO3UTIB I0CATA€THCSI IPH BUKOPHUC-TAHHI
SIK apMYIOUOT0 HAITOBHIOBAaYA apaMiIHOTO BOJIOKHA MapKH TEPJIOH, SIKE Ma€ 3aTHICTh €KCILTyaTy-BaTUCS B
LIMPOKOMY TEMIIEPaTypHOMY iHTEpBaJli, BiAPI3HAETHCS BUCOKUMH TEPMO- 1 TEIUIO-CTIHKICTIO, TUTOMOIO
MIIHICTIO Ha PO3pPHUB, HU3BKOIO TEPMIYHOIO YCAJKOIO, 3aBISKH YOMY IIMPOKO 3aCTOCOBYETHCS SIK
KOHCTPYKIIHHHUN apMyIOUuil MaTepian B pi3HOMAHITHUX BHPOOAaxX TEXHIYHOTO MPU3HAYEHHS. YHIKaJIbHI
XapaKTepUCTUKHU apaMiIHOTO BOJIOKHA TEPJIOH MOSICHIOIOTHCSI KOMOIHAIII €10 JKOPCTKUAX MOJIE-KYJI TOTIMEpy
31 CTPOTrO OPi€EHTOBAaHMMH KPUCTAJAMHM, a TAaKOX CHJIBHOI B3Aa€EMOJIEI0 MIX JIAHIIOTAaMH TIOJIIMEpY, L0
CTBOPEHI BOJAHEBUMH 3B’ si3kaMu. Bigomo, 1110 apamijl CKIIaAaeThes 13 OCH30JIbHUX KiJIEIb, 3’ €IHAHUX OJIUH
3 ogauM uepe3 rpyny —~NH-CO—, oTke, Mi’k BOJIHEBUMH 1 KHICHEBUMH (parMEHTaMH CYCiJTHIX MOJIEKYJ
YTBOPIOIOTHCS MillHI MDXXMOJIEKYJISIPHI 3B’ I3KH, 110 3a0e31evye MiABUIIEHY XiMiYHY, MEXaHIYHY 1 TEpMiUHY
MIIHICTH BOJIOKHA.

3 MeTor0 cTBOpeHHs1 HoBoro opranomiactuka (OI1) 3 mokpameHuM KOMITJIEKCOM eKCILTyaTamiiHuX
XapaKTepUCTHK, apOMaTHIHHH nomiamin ¢eninon C-2 apMyBany apaMiJHUM BOJIOKHOM MapK{ TEpJIOH Y
kimpKocTi 15 mac. %. Kommosur orpumysanu “cyxum” crocoOoM, sIKMil MOJISraB y 3MillyBaHHI KOMIIO-
HEHTIB B €JICKTPOMArHiTHOMY TIOJIi, 110 00epTaeThes. [l IbOTO B PEakTop 3aBaHTAXYBaH MOPOIIKO-
noiOHKH ToJliMep, apaMiJjHe BOJIOKHO 1 HEpiBHOBICHI (epoMaruiTHi yacTuHkU. [lif BIIIMBOM eleKTpo-
MAar"iTHOTO TIOJIS, IO 00epTaEeThes, (PePOMArHiTHI YACTUHKN IHTEHCHBHO OOEpTAINCS, CTUKAIOUUCh MK
c00010, 110 320€3MeYII0 PIBHOMIPHHUH 1 XaOTHYHUHN PO3MOILT apaMiJHOTO BOJIOKHA Y TTOJIIMEPHIH MaTpHIIL.
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BuBueHHS TEI0(I3NIHUX XaPAKTEPUCTHK MOJIMEPHUX KOMIIO3UTIB € OJIHIEIO 13 HEOOXITHUX YMOB
BU3HAYEHHSI IX TEXHOJIOTIYHUX 1 EKCIUTyaTaliiiHAX BIaCTHBOCTEH, @ TAKOXK PEKUMIB EKCIUTyaTalii BUpoOiB
13 Hux. [lopiBHAIBHUN aHANi3 MaHUX TPOBEACHUX TEIUIODI3WYHUX MOCTIIKEHb CBIMYWUB PO Te, IO
apmyBaHHs GeHUToHY C-2 apaMiTHUM BOJOKHOM JIO3BOJIMJIO 3HU3UTH WOTO MMUTOMY TETUIOEMHICTE Ha 30-
54% (puc. la). 3okpema, B JOCHi[PKEHOMY TemmeparypHoMy iHTepBam (323-623 K) rtemnoeMHicTh
¢eninony C-2 3naxoaunack B Mexax 0,86-1,66 k/x/kr - K, B Toit yac sk mist OIl BoHa 3MiHIOBaJach 3
nigBumieHHsM temreparypu Bix 0,6 no 0,77 x/Dx/kr - K. [opsa 3 mum, criocTepirajgoch 3pOCTaHHS
KoeilieHTa TemIonpoBiAHOCTI (puc. 10) moniMepHOro B’spKY4Oro, IO MO3UTUBHO BIUIMHYJIO Ha 3MiHY
Horo TpuOOJIOriYHUX BIACTHBOCTEH, OCKUIBKM 3a0e3MevyBasio MOKPALICHUH TEIUIOBIABIN 13 30HU TEpPTS
3pa3KkiB 00YMOBITIOIOYH CTA0UILHUI €HEPTETHYHHI CTaH TPHOOCHUCTEMH.

Cp, klx/(krK) Foy Br/(m-K)

195 |

278 328 378 428 478 528 578 1. K

a- 107, mc

Puc. 1. TemmnepaTrypHi 3aJIe;KHOCTI
NUTOMOI TemJI0EMHOCTI (a), KoediuieHTIB
TeJIoNpPo-BiTHOCTI ©) i
TeMNepaTyponpoBigHOCTI
(B) ¢eniziony C-2 (1) i opraHomiacTuka Ha
#oro ocHoBI (2)

Pospobmennit OIl MaB TakoX TOKparmieHi ¢i3uko-MexaHiuHi BiacTuBOCTI (Tadn. 1). 3okpema,
CIIOCTEPIraioch 3pOCTaHHSI MIKpPOTBEPJOCTI, MOAYIMS HPY>KHOCTI 1 Mexi TekydocTi npu ctiucHeHHi OIl y
MOPIBHSHHI 13 BUXITHUM IOJIIMEPOM.

Tabn. 1.
®dizuko-MexaHiuHi BjaacTuBocTi ¢peHisiony C-2
i opranomiacTuka Ha Horo ocHOBI
i - 0
' Marepian Perinon C-2 C-2 + 15%
Bunactupocri TEPIIOHY
MIiKpOTBEpIiCTh 36,07 50,03
Meska TekydocTi npu ctucHeHHi, MIla 215,3 250,1
Moayas npyxxHocti, MIla 3273,9 3855,0
BigHocHa nedopmartist mpu ctucHeHHi, % 13,17 10,63

Tpubomoridai BIACTHBOCTI KOMIIO3UTY CYTTEBO 3aJI€Kalld BiJ EKCIDIyaTalliHHUX IapaMeTpiB:
MiHIMaTbHUN KOe(iLi€HT TEPTSI B yCbOMY IOCTIIKEHOMY 1HTEpBaji HABAHTAXCHb MaJlU 3Pa3KH, JJISl SIKHX
3I1ACHIOBAJIOCH TEPTSI 110 CTAIbHOMY KOHTPTIY B yMOBaX IIBHIKOCTI KOB3aHHs v = 1,5 m/c (puc. 2a, kpuBa
2), ofHaK iX 3HOCOCTIHKICTh Pi3K0 3MeHIyBajach npu HaBaHTaxeHHi P = 0,8 MIla.

B ymoBax TepTs 3a MakCHManbHOI IIBUIKOCTI KOB3aHHA (v = 2,0 M/c) Koe(illieHT TepTs Pi3KO
3pOCTaB 3 MOCHIICHHSAM HAaBaHTaXKyBaJbHOI'O PEKUMY, a 3pa3ku KaTtacTpodiyHo crupaiucs (puc. 2a i 0,
kpuBa 3). [Ipu 1bOMy iHTEHCHBHICTB JIiHIMHOrO 3HOIIYBaHHs 36inbmmuack Big 0,68 mo 15,1 - 108, a
Marepian 30epiraB CBOIO Tpare3aaTHICTh 10 HaBaHTaxeHHs P = 0,5 MI]a.
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B yMoBax JKOpPCTKHMX pEXHMIB eKCIUTyaTallii Ha MOBEpXHI KOHTPTUIa PO3BUBAJAChH IIiABHITICHA
TeMIeparypa, o MPHU3Beo A0 3017b-IIeHHs aAre3ii MK MOBEPXHAMH, IO TPYTHCS, 1 K HACTIIOK — 10

CYTTEBOTO ITiIBUINCHHS IHTCHCUBHOCTI JIHIHHOTO 3HOITYBAHHSI.
I 10

fr 35 ¢
0,13 i —u._\l
50 A -

0,12 | 15

L

0,11

0.1

0,09 r

0,08 L - L L 0 - - - *
0.2 03 0.4 0.5 0.6 0.7 P, Mlla 0.2 0.3 0.4 0.5 0.6 0,7 P, Mlla

Puc. 2. BnuinB MUTOMOT0 HABAHTAKEHHA Ha Koe(ilieHT TepTA (a) i iHTeHCHBHICTH
JIiHiifHOT0 3HOIIYBaHHA (0) 3pa3KiB OPraHoOMJIACTHKY, J0CTiAKEeHNX B YMOBAaX TepTs 0e3
3MallyBaHHA B YMOBax mBUAKocTell koB3anHs 1 (1), 1,5 (2)i 2,0 m/c (3)

Cnig 3a3HauwTH, 10 3HOmIIyBaHHs 3paskiB OIl BimOyBanochk BHACHIOK BTOMIIIO-BaIbHOTO
MEXaHI3My pyHHYBaHHS: B IPOIIECi 30BHIIIHBOTO TEPTS CIOCTEPIralioch Oaratopa3oBe nedop-MyBaHHS
HOJTiMEpy B OKPEMHUX MICIIX (PPUKLIHHOTO KOHTAKTY, IO NPU3BOAMIO IO PyWHYBaHHS Ta IOJAJIBIIOTO
BIITUIEHHST MaTepiany. 3a MiHIManbHOI IMIBHAKOCTI KoB3aHHs (v = 1,0 m/c) 3pasku OIl crabiabHO
MPaLIOBAIY B yChOMY AOCIIIPKEHOMY 1HTEpBajl HAaBaHTa)KEHb MAIOUM HU3bKi 3HaUeHHA Koe(illieHTa TepTs
(0,10-0,13) i inTencuBHOCTI NiHiiiHOrO 3H0myBanus (In = 0,6-7,7 - 10°%).

B pesynbprati TpHOOIOTIYHUX TOCIIIPKEHb BCTAHOBJICHO, 0 po3podienuii OI1 mMaB OibI HU3BKI
3HA4YeHHS KoedilieHTa TepTs MOPIBHAHO i3 BHUXIAHUM IOJIMEPOM, JUIS SIKOTO BKa3aHHH IMOKA3HUK
3HaxoauBcs B Meskax 0,21-0,17 B 3a51eKHOCTI BiJ yMOB eKcIutyaTaii. Sk i a1 unctoro ¢eninony C-2, aus
OII kparumMu yMOBaMu ISt cTa0iIbHOT poO0oTH Oyiin HaBaHTakxeHHs 10 P = 0,8 MIla (npu v = 1,5 M/c) Ta
a0 P= 0,65 MlIla (mpu v = 2,0 m/c) [1-3].

OTxe, B IUTOMY, CJIiJT 3a3HAYHTH, 110 pO3pOOIECHUHN TOJIIMEPHUH KOMIIO3UT Ha OCHOBI (peHiTOHY C-
2 1 apaMigHOTO BOJIOKHAa TEpJIOH Ma€ IMOKpalleHI aHTU(QPUKLiHHI BIACTHUBOCTI 30epiraloyu HHU3bKHUHA
koedimient Tepts (f = 0,09-0,13) Ta BHCOKY 3HOCOCTIHKiCTh (IHTGHCHBHICTH JIIHIHHOTO 3HOIIYBAHHS
Ih = 1,2-7,7 - 10°®), mo mo3BoMMIIO HOTO PEKOMEHIYBATH 0 3aCTOCYBAHHS K IUIACTUK KOHCTPYKLIHHOIrO
TIPU3HAYCHHS JJI BY3JIiB TEPTS MAIIMH 1 MEXaHI3MiB.
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