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Typmn OonutanFuy O6ocumiapaa
KOIUIaHTaH  KoIjlaManap  MHKpPOCTPYKTYpacH
yctrna onud OopwiraH TaxJIMUIap Ba YIApHH
MeTauorpaduK ycyiana FOBAKIMIMHU aHMKJIAII
HaTIXalapu IIyHH KYpCaTOWKH, OOIIIaHFHY
6ocum Mukzopu 900 r/mm? mam 1000 r/mm? raua
OPTHINN KOTIIamMa FOBakIuruHu yprada 30 % man
22% raya KamaWTHpaau, KOIUIaMa [03acH 3ca
KYIIOJI MUpUK UMK FOBAKIM KYPUHHILIJAH Maiga
CWUIMK  FOBakKJIM  KypHUHHINrada  y3rapim.
Bouwtanruy Gocum Mmukgopu 1200 r/mm? ra
OpPTHILN YpTaua KoIUlamMa CTpykTypacumaaru 22%
FOBAaKJIMKHU 12% kamaiimmmura Ba 1y Ouial
oupra Fe-Ni noHamapu KoIjam WyHAJIWIIHATA
napajien paBuIlga Kywid JedopManusiiaiam
(1.2— pacm, Ne4- namyHna). Bouutanruu Gocum
mukgopu 1200 r/mm® mam 1300 r/mm? raua

OpPTHUINK KOIJIamMaJaru OOFJIOBUM JOHATApHU
Ky4wId  Ma4doKJaiau, aMMO  KOIUTAMaHUHT
FoBakuMTH 3pummwirad 12 % maH kamaiMaiin
(1.2 — pacm, Ne5 — HamyHa).

DONEeKTPOKOHTAKTIM  yCyija JeTaiap
to3acura (80%Fe + 8%Ni) + 10%SiC + 2%WC
TapKUOIM KyKyH apaiaimMaHd KaTTHK Qa3anm
TCXHOJIOTHK IIapOUTAa KOoIlllIaMa KoIulallJia KYKYH
apanammMara OepwiauraH OONUIAaHFUY OOCUM
MUKJIOpPUHH  KOIDIaMa  MHKPOCTPYKTypacura
TabCUPUHU AHUKJTAII oyiinua OJIMHTaH
HaTWXanapra Kypa, IOKOpUM CHJUIMK o3ara Ba
muHuMan 12 % roBakiMKIaH KaMm OYyiIMaran
KOIUTaMa OJHII yY9yH KyKyH apanamimara
Oepunanuran OounutanFud 6ocuM Mukmopu 1200
r/MmM?  GYIMIIM  3apYpIMIHMHM  AHMKJIAIHK.
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Kanur cy3nap: xomnama, aaresusi, KaTTuK (aza, MUKPOCTPYKTYpa,FOBAKIIMK

ONEeKTPOKOHTAKTIN ycynna netamnap ro3acura (80%Fe + 8%Ni) + 10%SiC + 2%WC Tapkubnm
KyKyH apajaliMaHd KaTTUK (a3ady TEXHOJIOTHK IIapoUTIa KoIUlaMa KOIUIAla KyKyH apajiaiiMara
Oepriaaurad OONDIAHFUY OOCUM MHUKIOPHHH KOIZIaMa MHUKPOCTPYKTYpacura TabCHPHHU aHUKJIAM Oyinmda

HaTW>Xajiap OJIMHAU.

KiroueBble ciioBa: mokpeITHE, aare3us, TBepaas paza, MUKPOCTPYKTypa, MOPUCTOCTh

B 371eKTPOKOHTAKTHOM METO/I€ ObUIM TOJIYYCHBI PE3yJIbTaThl ISl ONPEACICHUS BIUSHUS BEIIMYMHBI
HAYaJIbHOTO JIABJICHHMSI, IIPU/IaBAEMOTr0 TIOPOIITIKOBOM CMECH, Ha MUKPOCTPYKTYPY HOKPBITHS MPU HAHECCHUU
mopoIkoBoit cMecu coctaBoM (80% Fe + 8% Ni) + 10% SiC + 2% WC Ha moBepXHOCTH JeTaleld B TBEPIOM

COCTOSHUU.

Keywords: coating, adhesion, microstructure, solid phase, porosity

In the electrocontact method, results were obtained to determine the effect of the initial pressure
applied to the powder mixture on the microstructure of the coating when applying the powder mixture with a
composition (80% Fe + 8% Ni) + 10% SiC + 2% WC on the surface of the parts in a solid state.

HNCCIEAOBAHUE CTPYKTYPbI, TEINIOPUZNYECKUX U ®PUZUNKO-MEXAHUYECKHUX
CBOMCTB MOJUP®UIIUPOBAHHBIX SIIOKCHUIHBIX KOMIIO3UTOB

C.C. CamanoB, b.®. Myxugaunos, C.C. HermatoB, M.J. UkpamoBa

Brenenne. Omnokcunueie cmoibl (OC) -
COCTMHECHUS ITUKIIMIECKOTO THIIA, COACpKAIIUE HE
MEHEE JBYX SIOKCHIHBIX WM TIUIMIHBIX TPYIII,
32 CYeT  KOTOPBIX TPOUCXOJUT OOpa3oBaHHUE
MPOCTPAHCTBEHHO-CIIUTOTO CETYATOr0 MOJUMEpA.

OINOKCHUJIHBIE CMOJIBI IIUPOKO HCIONB3YEeTCS IS
HOHY‘IGHI/IH KOMITO3UIIMOHHBIX MaTepI/IaHOB, KJICCB
nu I‘epMeTI/IKOB, JIaKOKpaCO‘-IHI)IX MaTepI/Ia'.HOB 158
MTOJTMMEPHBIX MOKPBITUI Ha UX ocHOBE. OCHOBHOE
MIPUMEHEHUE STOKCUI-HBIX CMOJI, T.e. Oosee 95 %
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o011ero BBIITyCKa TTOJTY YVITH
PEaKIIMOHHOCIIOCOOHBIX apOMaTHUUYECKUX
COeIWHEHNH, O0Opa3yIoImMXcs B  pe3yibTare

peaKuy MOJIMKOHACHCANN AU()EHIITONIIPOIIaHa 1
SNUXJIOPTUAPUHA B IIEIOYHOH cpeie.

Hannmane >mOKCHUIHBIX TPynm u OOKOBBIX
THIPOKCHIBHBIX TPYII B  AIOKCH-TUPOBAHHBIX
cmonax (3JIC) ¢ 6obIIOi MOJIEKYIIPHOH Maccoit
MO3BOJIAET MPOBOAUTH XMMUYECKOE OTBEPIKJICHHE
LENBIM PAJOM PEAKIIMOHHOCIIOCOOHBIX areHTOB,
KOTOpbIE BCTYIalOT B XUMUYECKOe
B3aUMOJCUCTBUE c AMOKCUIHBIMU u
THIPOKCIIBHBIME ~ TPYMIIAaMH  CMOJIBI, 00pa3ys
TTOJIMMEPHI CETYATOTO CTpoeHu [1].

HawubGonee pacnpocTpaHeHHBIMU
OTBEPIUTENSAMH I SMOKCUAHBIX CMOJ SIBJISIOTCS
COEIMHEHHUS, COJIEPKAINE aKTUBHBII BOJIOPOIHBIN
aToMm. K HIM OTHOC-SITCSI TIOJTMaMUHBL, IOJTHAMHUIBI,
KOMIUICKCHI Tpex(ropuaa Oopa, KUCIOTHI U HX
AHTUIPUJIBI ¥ MHOTHE JpyTHe coeaunerns [2-10].

B pasButhix cTpaHax wmwmpa Omaromaps
BBICOKUM  aJr€3MOHHBIM,  TPOY-HOCTHBIM M|
KOPPO3MOHHOCTOWKAM  CBOWCTBAM  STMOKCHIHBIX
MOMMMEPOB, WX  IIHPOKO  MPUMEHSIOT B
CaMOJIETOCTPOEHUH, paKeToCTpOeHHUH,
CYIOCTPOSHHH, MAaIIMHOCTPOCHUH, B
CTPOUTENHCTBE u TPYyTHX 0TpacisIx
MPOMBINUICHHOCTH. OHON U3 BAKHEUITNX 33134
B O3TOM HaIlpaBJICHUU SBIAETCS 3HAYUTEIHLHOE
MOBBIIICHHUE (hU3MKO-MEXaHMYECKUX u
AKCILTyaTaIIMOHHBIX CBOWCTB ATOKCHTHBIX
MOJIMMEPHBIX MAaTEpUalIOB U U3AEIUN U3 HUX, IPU
OJTHOBPEMEHHOM HX JI0JITO-BEYHOCTH, U CHHKEHHUS

ce0ecTOMMOCTH M3TOTOBIISIEMBIX H3AeIui
pa3NMMYHOrO0  Ha3HAYeHHWs, B  TOM  YHCIIE
dopMmupyrOIIIX ~ OCHACTKH W ¢GopM B
CTPOUUHIYCTPHH.

B 3TOM acIIeKTe, MPOBEICHNUE
WCCIEIOBAaHUSl MO0  YIyYIIeHuro  (usuko-

MEXAaHUYECKMX CBOMCTB OMOKCUIHBIX IOJMMEPOB,
TIO3BOJIAIOIIMWX ITOBBIIICHMA pa60TOCHOCO6HOCTI/I u
JOOJITOBCYHOCTHU Pa3JIMIHbIX I/ISI[CJ'II/Iﬁ n3 HUX, B TOM
YHUCJI€ OCHACTKH H q)OpM JJI1  U3rOTOBJICHUA
JKEJIC300€TOHHBIX H Apyrux HBZ[GJ'IHIZ Pa3INIHOIO
Ha3Ha4YCHUs, UMECT 0c000€ BaKHOE 3HAYCHHE.
yT-H/ITI)IBaSI, YTO IOJYYCHHBIC MaTCpHalibl,

obnasaromue BBICOKOM CTOMKOCTBIO K
pacTpeCKUBaHUIO,  3IOKCHIHBIE MIOJIUMEPHI
MOIU(UIHMPYIOT KPEMHUAOPTraHN4EeCKUMHU

Kay4yKaMH, HO TIpY STOM HOJIYYarOTCSI KOMIIO3UTBI
c MOHI>KEH-HBIMU aAre3VOHHBIMU u
MIPOYHOCTHBIMU XapakTepuctukamu [11, 12].

B nacrosmieit pabote, yka3pIBaeTcs Ha TO,
yto OnokupoBaHHble nuu3onuanatel (BJI1) moryt
OBITH 3 PeKTUBHBIMU MOJTU(PHUKATOPaMHU
OJIITOMEP-OJIMTOMEPHBIX CHCTEM, HMEIOIINX B
CBOEM COCTaB€ THAPOKCWIbHBIC TIpynmbl. Tak,
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MIPUMEPOM TaKOH OJHMIOMEPHOW CHUCTEMBI MOTYT
OBITh OJIUTO U TOJIUCHIOKCAHBI.

B manHO# paboTe IPUBOIATCS PE3yIbTATHI
WCCIIEIOBAHUS CTPYKTYPBI, TEIO(PH3NIECKuX U
(pU3UKO-MEXaHUYESCKHUX CBOIICTB
MOIU(HUIAPOBAHHBIX 3MOK-CHAHBIX KOMITO3UTOB
METOZOM aHHHUTHIISIIIH TIO3UTPOHOB.

OO0beKTBI W MeTOABI HCCIeTOBAHUS.
OO6bexkToM HCCIIEIOBAHUS CITy’KaT
SMOKCH/INAHOBBIE OJIMTOMEPHI, UMEIOIINE B CBOEM
COCTaBE SIOKCHUIIHBIE U THIPOK-CHUJIBHBIC TPYIIIEL.
st OTBEpKIACHUS SIOKCUAMAHOBBIX OJIIMTOMEPOB
OBII WCIIOJIb-30BaH BTOPHUYHBIA apOMaTHUICCKHUI
AMHIHOTIATIEPU/INH.

s Moguduranuu AMOKCUIUAHOBBIX
OJIMTOMEPOB B  KadecTBe  MOAM(DHU-KaTOPOB
WCTIOJIb30BaHbl  OJIOKUPOBAHHBIE —TUH3OIIUAHATHI
(bAN), xoTOpble MPencTaBISIOT COOOW aTyKThI
cmecu 2,4- u 2,6 — TonmywineHaun3ouuaHata ( B
COOTHOILIEHUH 60:40) co CIEeTyIOIUMU
ONMOKHMPYIOIMMH ~ areHTaMu:  JUSTHIAMHAHOM,
(deHonoM, N-HUPO30(PEHOIOM, £- KAIPOJAKTAMOM,
bypdyprIrIeHAMIHOA TAHOIIOM.

Crnektper IMP *H peructpupoBanuchk Ha
criekrpomerpe C 60-HL (pupma «Jeoly, Snonus).
Pabowass wacrora 60 MIm. Ilmomamu mHMKOB
3MEPSITH ANIEK-TPOHHBIM WHTErPaTopoM
CIEKTPOMETpa € TOUHOCTHIO 110 2 %o.

Cnektper IMP C perucrpuposanuch Ha
criekrpomerpe WH-90 (pupma «Bruker» OPT).
Pabouas gacrtora — 90 MI'11. Beutn ucmosib30BaHbl
Mmeton @ypbe — npeodpazoBaHus ¢ NPUMEHEHHEM
LIUPOKOMNOJIOCTHON pa3BsA3KH OT CIUH-CIIMHO-BOTO
B3aWMOJICHCTBUS, a TaKKe pPEKUM «HETIOIHON
Pa3BsS3KH OT MPOTOHOB». BHYTpEHHUM >STaHOIOM
Ob1 ucnons3oBaH IMJIC, XUMHYECKUU CIBHUT

KOTOPOTO,  OTHOCHTENBHO  TETpaMEeTWICHIaHA
MIPUHAT HAMH PaBHBIM 2,4 M.1I.
TemnnocToiKkoCcTh o Maprency

onpenenena o 'OCTy (I'OCT 21341-75).

YaapHas  BSI3KOCTH  ONpe/eieHa  Ha
npuoope Tuma Juucrar (TOCT  14235-69).
AJre3uoHHast IPOYHOCTH MIPU OTPBIBE OIpeIieNieHa
mo ['OCT y (I'OCT 4760-69). HWcneitanus
npoBeleHbl Ha paspbiBHOM Mammae ZD10/90
(ApP) obmum ycwmem 10000 xr. s
MIPOBENICHNS WCIBITAHUNA OBLIM  HCITOJB30BaHBI
rpUOKM ¢ BHYTpPEH-HBIM IuaMeTpoM 25+0,1 mm,
BBINOJHEHHBIX U3 cranu Mapku Cr1.3. CkopocTb
riepeMereHus 3XKuMoB 10 MM/MUH.

[osy4yenHbie  pe3yabTaThl W HX
o0cy:KIeHue. HUccnenosan nporece
CTPYKTYpOOOpa3oBaHWS B MOIUPHUITMPOBAHHBIX

STMOKCHIHBIX KOMIIO3UTaX C TOMOIIBIO MeETona
AQHHUTWISIIIMK  TIO3UTPOHOB. bBBUIM  TIPOBEJICHEI
n3MepeHust Bpemenu xu3Hu (BXK) mosutpoHoB n
YIJIOBBIE  paclpeAeieHHs  aHHUTHISIIMOHHBIX
¢otoHoB (YPA®D) npu KOMHATHOH TeMIriepaTrype u
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10-200°C.
3aBHCUMOCTH

TEMIIEPATypPHOM HUHTEpBAaJe
[Tonydenusie TeMIEepaTypHBIC
npeAocTaBieHsl Ha puc. 5.1, 5.2, 5.3.

AHanmm3 pe3ynbTaToOB WCCIENOBaHUS (pHC.
5.1, 5.2, 5.3.) mokasbIBaeT, 4To

JUT I3Y9aeMBIX STOKCHAHBIX KOMITO3UTOB
XapakTepHO (opMupoBaHHEe  TETEpO-TEHHOW
CTPYKTYpPBL.  ODTOT  BBIBOJlT  IOATBEPIKIACTCS
HaJIM4YUEM JIBYX HOJTOKU-BYIIUX KOMIIOHCHTOB B
cnektpax BJXK m nByx TemmepaTyp CTEKJIOBaHUS.
T% - COOT-BETICTBYIOT  CTCKJIOBaHHIO B
MEXTIIO0YISIPHOM MIPOCTPAHCTBE, T%

CTEKJIOBAHHUIO YIOPANOYEHHBIX I100yn. Beenenue
MOIU(UIMPYIOMMX J00aBOK MOJIMCHIOKCaHA U

b/IN  npuBOIUT K  CHIJKEHUIO  CTEIEHU
TETEPOr€HHOCTH  KOMIIO3UTOB:  TEMIIEPATYPhI
CTEKJIIOBAHUS COMIKAIOTCS W MHTCHCHBHOCTD

MEPBOTO Mepexo/ia CHIIbHO manaet. [1o-BuauMomy,
3TO CBA3aHO O6pa30BaHI/ICM JOITIOJIHUTCIIbHBIX
MPOCTPAH-CTBEHHBIX CIIMBOK M  yMCHBIICHHEM
nonu Hambomee JeeKTHOTrOo MEXIIIOOYIISIPHOTO
IIPpOCTpPpaHCTBa, YTO MOKHO O6T)$ICHI/ITI) YILIOTHECHHUEC
U YOPOYHCHHUE  CTPYKTYphl  MOJIY4aeMOro
MOJU(HUIIMPOBAHHOTO  3MOKCHUIHOTO KOMITO3UTA.
PesynbTaThl M3MepeHUs (PU3MKO-MEXaHHYCCKUX H
TEIUIOPU3UIECKUX  CBOMCTB B  CTPYKTYPHBIX
XapaKTEPUCTHKAX HCCICIOBAHHBIX  KOMITO3UTOB
TIpUBEICHBI B TA0. 1.

Tao6auma 1

CBoiicTBa 3MOKCHCHIAKCAHOBBIX KOMIIO3UIMOHHBIX MATEPHAJIOB MOIM(PUUIHMPO-BAHHBIX 0JIOKMPOBAHHBIX
auu3onuaHaramu (AsTekTnuyeckas cmecb bJIM 3,4 u 5)

. N INMOKCHCHIAHOBBIH
No MokasaTens INOKCUAHBIN | DMOKCHUCUIAHOBBII S —
noJimMep noJmmep BIM
Temmeparypa CTEKIOBAaHUH
1. 1 315 308 310
MEXIJI00yIsipHOTO MpocTpaHcTBa T o K
2. Temneparypa creknaBeHus riaooyn T % 398 383 368
3. Cpenuuii paguyc MUKpoieeKToB, A° 5,25 5,54 5,47
4. | Ynpapnas BsizkocTh 1o Jluncrary, klla, m 9,6 14,2 14,0
5. TemmocroiikocTh 1o MapTtency, K 369 335 352
6. | Ilpenen npounoctu npu cxatuu, MIla 400 418 450
7. AnresnoHHast mpoYHOCTh, MIla 35,8 30,6 41,8
8. I110THOCTH, KI/M3 1,185 1,159 1,180
Ananmuz  pe3ysbTaToB HCCIIEIOBAHUS MOJHOM  3aBOJICKOM  TOTOBHOCTH,  CHHYKEHUS
(Tabn.1) MOKAa3bIBAET, 4TO aJre-3uOHHast KOJIMYECTBA Opaka v Tpymo3arpara.
MPOYHOCTh, IMpefena IPOYHOCTH IIPU CXKATUM, g 95|
TEIUIOCTOMKOCTh 10 MapTeHCy U 3HAYCHUE E
IUDIOTHOCTM ~ KOMIIO3UTOB  BO3pPACTaOT,  YE€M E 3
SMOKCHJIHOTO U SMOKCUCUIIAHOBOTO MOJIUMEPA. DTO % ol
M0 BUAMMOMY OOYCIIOBJICHO,  yBEIHUYCHHUEM g ’
MEKMOJIEKYJIAPHBIX B3aMMOJACUCTBUI B art
3MOKCUCUIIAHOBOTO ToJIMMepa MouduIm- )
pOBaHHBIX OJOKHPOBAaHHBIMH JTUU30IMAHATAMH @ sl

(bAN).

HpOBe):[eHHBIe HUCCIICAOBAaHUsA JICTJIM B
OCHOBY pa3pabOTOK KPYITHO-Ta0apUTHBIX U3/ICITUH-
¢bopM W3  KOMIO3WIMOHHBIX  TIOJMMEPHBIX
MaTepraioB JJId NPOMBINIJICHHOCTU CTPOUTCIIBHBIX
MaTepHaJOB U U3/,

[IpoBenen pacuer TEXHHUKO-
AKOHOMUYECKOH A(()EKTHBHOCTH HCITOJIE30-BaHUS
B KauecTBe KPYITHOTa0apUTHBIX hopm
MOTU(HUIIPOBAHHBIX SMOKCHIHBIX
KOMIIO3MIIHNOHHBIX MaTCpUuaioB. HOKa3aH0, qTo
CHIDKEHHE  Ce0EeCTOMMOCTH  JKeIe300€TOHHBIX,
KEPaM3UTOOCTOHHBIX M JPYTHX CTPOUTEIBHBIX
M3JICTTUIA JIOCTHTAeTCs 32 CYET TOBBIIICHUS CPOKa
OKCILTyaTalun TOJIMMEPHBIX
penbedoobpazoBarenet, SKOHOMHU
JIOPOTOCTOSIIIIUX MAaTEPHUANIOB, BBIMYCKA W3IACIHN
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zéa 30|3 32|3 34I3 36I3 3§3 463 42|3 41;3
Temmepatypa, K
Puc. 5.1. TemnepatypHasi 3aBUCMMOCTb
AHHUTHJIALIMOHHBIX XaPAKTEPHCTHK
MOKCHIIMIIEPHIUHOBOIO MOJUMepAa.
9.9 -

97 T =383

9.5 - l 5 °© o °
o o

93 S °

Cropocts cuera J(O), Teic. oTcu.

91 b

283 303 323 343 363 383 403 423 443
Temmneparypa, K

Puc. 5.2. TemneparypHasi 3aBUCHMOCTD
AHHUTWISIIHMOHHBIX XaPaKTEPHUCTHK
MOKCHIMIICPHINHOBOIO MOJIAMEPa

MOIU(PUIMPOBAHHOIO MOJUANMETHIICHIOKCAHOM (5
Macc.4.)
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3axmodyenune. lccnenoBaHbl KOMIUIEKC
(U3UKO-MEXaHNYECKUX HCITIBITA-HUI 3MOKCHIHBIX
MIOJIMMEPOB MOIM(UIMPOBAHHBIX
OJIOKMPOBAaHHBIMU  JTUM30-LIIMAHATAMH (BAN).
VYcraHOBIEHA ~ KOppesiLUsl  MeXIy  (HU3HKO-
MEXaHUYECKUMH IIOKAa3aTeJIIMH U CTPYKTYPHBIMHU
napamerpamu. HaumGonbinme 3KCIUTyaTallIOHHBIE

0
ta

CrkopocTs cuera J(O), Thic. oTCH.
o o
._. o

©
o

235 303 3B 343 363 38 403 aB a3 XapaKTePUCTHKU TOJYYCHbl TIPH HaWMEHBIIICH
Tewmepatypa, K IeeKTHOCTH CTPYKTYPBL. ITokazana

Puc. 5.3. TemnepaTtypHasi 3aBHCHMOCTH 3pPeKTUBHOCTh MOTUPHUKAIHK OJOKUPOBAHHBIMHU
AHHUTWIAIHOHHBIX XapaKTePUCTHK JUU30LHUaHaTaMU OJILTOMEP-OIUTOMEPHBIX
IMORCUITMIIEPHIANHOBOTO NOIHMEpPa KOMIIO3UTOB, UMEIOIIUX B CBOEM COCTaBE TMIPOK-

MOAM(PHUILHUPOBAHHOIO NOJTUAUMETHICHIIOKCAHOM (5
MAaccC.4.) M IBTETHYECKOH cMeChbI0 0JIOKHPOBAHHBIX
aun3zonuaHatoB 3,4 u 5 (5 macc. 4.)
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Epoksi polimerlarning bloklangan diizosiyanatlar (BDI) bilan modifikatsiyalangan namunalarning
fizik-mexanik xossalari o'rganildi. Fizik -mexanik ko'rsatkichlar va strukturaviy parametrlar o'rtasida
korrelyatsiya mavjudligi aniglandi. Eng yugqori ishlash ko'rsatkichlari eng kam nugsonli namunalar bilan
olindi. Bloklangan diizosiyanatlar bilan gidroksil guruhlari bo'lgan oligomer-oligomer kompozitlarini
modifikatsiyalash samaradorligi ko'rsatildi.

KiaroueBble ciioBa. SHOKCI/II{Ha}l CMOJIa, MO,I[I/I(l)I/IKaLII/IH, (bHBHKO-MCX&HI/I‘IGCKI/IC CBOﬁCTBa,
CTPYKTypa, TeIDIOPU3NIECKUE CBONCTBA, TEMIIEpPATypa CTCKJIOBAaHUSA, MHKPOAC(PEKTHI, aare3noHHas
MPOYHOCTb, HPCACI MPOYHOCTHU MPHU CKATUH, TEIIOCTOHKOCTH I10 MapTeHcy, IIJIIOTHOCTB.

I/ICCJ'IG,I[OBEIHBI KOMIIJICKC (1)I/I3I/IKO-M€XEIHI/I‘{€CKI/Iﬁ HUCIIBITAaHHUI SIOKCHUAHBIX MMOJINMCPOB
Moan(UIMpPOBaHHBIX OnokupoBaHHbIME nuusonumanatamu  (bAM). OmnpeneneHa Koppensmus MEXIy
(U3NUKO-MEXaHHYECKHMH TTOKA3aTesIMU M CTPYKTYPHBIMH TlapamerpaMu. HanOonbplive 3KcIIyaTaiuoHHbIe
XapaKTePUCTUKU TOJyYeHBl IMPU HauMEHbIIEH nedexTHocTH CcTpyKTyphl. Ilokazana 3¢ ¢dexkTHBHOCTH
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MO)_II/I(l)I/IKaI_[I/II/I 6J'IOKI/Ip0BaHHI:IMI/I Aun3onuaHaTaMu OJUTOMEP-OJIMI'OMEPHBIX KOMIIO3UTOB, MMCIOIIUX B
CBOCM COCTAaBC T'MAPOKCUJILHBIC TPYIIIBI.

Keywords: Epoxy resin, modification, physical and mechanical properties, structure, thermophysical
properties, glass transition temperature, microdefects, adhesive strength, compressive strength, Martens heat
resistance, density.

A complex of physical and mechanical properties of epoxy polymers modified with blocked
diisocyanates (BDI) was studied. A correlation between physical and mechanical parameters and structural
parameters has been established. The highest operational characteristics were obtained with the least
structural defects. The effectiveness of modifications with blocked diisocyanates of oligomer-oligomeric
composites having hydroxyl groups in their composition is shown.

UDK 629.517.699.844
STUDY OF THE INFLUENCE OF FILLERS ON DEVELOPED COMPOSITE MATERIALS FOR
MECHANICAL ENGINEERING

Kh.E. Fayzullaev
Turin Polytechnic University in Tashkent. e-mail: Khasan.fayzullaev@gmail.com

Introduction. Today, enterprises are
paying great attention to increasing labor

Energy dissipation is the process of converting the
ordered part of energy (for example, the kinetic

productivity. One of the directions is the use of
composite polymer materials in  mechanical
engineering to prevent vibration and noise, which
is considered appropriate.

As is known, composite polymer materials
and products based on them are widely used in
automobile manufacturing due to their vibration
and noise absorption properties.

In automobiles, to combat vibration and
noise, it is important that the driver's seats are rigid
without springs. They serve as a good shock
absorber. In our opinion, the properties of anti-
corrosion coatings used in the automotive industry
are also subject to negative influence from
vibration and noise. The use of composite polymer
materials as coatings on machine parts and
assemblies is observed to reduce noise levels.

In this context, it is advisable to obtain
composite polymer materials and coatings based on
them for parts of transport and technological
machines, taking into account the molecular and
supramolecular structure of polymer materials
capable of dissipating external kinetic energy.

energy of a vibrating object into electrical energy)
into disordered energy, as a result of which it is
converted into heat. As an object for vibration-
absorbing material, we chose a composite material
based on it.

As is known [1,2], epoxy resin is
distinguished by high adhesion, high modulus of
elasticity, high microhardness, and ease of
processing. Thermosetting polymer materials do
not lose their physico-mechanical properties during
operation. Therefore, their resistance to erosion is
high. Table 1 presents the properties of some
thermosetting polymers [3]. Therefore, we chose
ED-20 brand epoxy resin as a binder [3].

Objects and methods of research. Epoxy
resins based coatings are resistant to alcohols,
alkalis, and salts, but after curing, their thermal
resistance is low, physical and mechanical
properties are weak, they are very brittle and prone
to cracking. To improve these properties, a
modifier is added. We used gossypol resin as a
modifier, which is a waste product from the oil and
fat industry.

Table-1
Properties of uncured epoxy resin of various brands
Properties Standard for different brands
ED-22 ED-20 ED-16
Molecular weight Not more than 390 390-430 480-540
Density at 25°C, g /sm® 1,165 1,166 1,168
Appearance Transparent paste, | Transparent resin High viscosity
Color From light yellow to brown
Number of epoxy groups, % 22,1-23,5 19,9-22,0 16,0-18,0
Softening temperature,’C - 0 10
Dynamic viscosity at 25°C, sP 8000-13000 13000-28000 Not determined
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