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B pabome npugooamcsa pe3ynromamol uccie008anus O CHUNCEHUIO UZHOCA RAD
mMpeHUA MKAYKUX CIMaHKo8, padomarouiux 6 ycioeuax adpasueHo2o 3a2pA3HeHUs
HpU UCHONBL3IOGAHUU NPUCAOKU Ol CMA3OUHBIX MAMEPUATIOE 6 8UOE Y2N1EPOOHBIX
Hanompyook ""Taynum". Oonumu u3 nHaubdo1ee OmMeemMcmMmEeHHBIX Y3108 MPEHUA
MKAYKUX CMAaHK08 AGNAIOMCA KYAUKoeble mMexaHusmvl. B pezynomame nabopa-
MOPHBLIX UCNBIMAHUTL RPU NOMOUU OBYX MEMOO06, UMUMUPYIOUUX MAMEPUATIbL
nap mpenusa u 603HUKaAIOW{Ue HAZPY3KU 6 OAMAHHOM MeXAHU3IME MKAUKO20
CMAHKA, yCMAH061€H0, YUMo MOOUDUKaAUUa 6A306bIX CMAZOUHBIX MAMEPUATIOE, De-
KOMEHOO0BAHHBIX NPOU3BOOUMENIEM, Y21ePOOHBIMU HAHOMPYOKAMU NPUEOOUm K
YMEHbUIEHUIO 8eTUYUHbBL USHOCA KOHMAKMHBIX nogepxHocmeii om 15 00 30%, 6 3a-
eucumocmu om pedxcuma mpenus. B xooe npouseodcmeennvix ucnvimanuii ycma-
HOG/I€HO: 66e0eHUe 6 CMA30YHbII Mamepuan 0AmMAHHOU KOPOOKU MKAUKO20
cmanka npucadku ¢ guoe 2,0 mac. % y2nepoonvix HaHOMPYOOK CHUICACH 6ETTUYUHY
U3HOCA KOHMAKMHBIX nogepxnocmeit Ha 27...32%, umo 00Ka3aHo onmu4eckumu
Memooamu uccied06anun noeepxuocmeil mpenus. Iphghexmuenocms y2iepoonsvix
HAHOMPYOOK npu MOOuPuUKAYUU CMA30YHLIX MAMEPUAN0E, 3AZPAZHEHHbIX adpa-
3UGHBIMU YACMUUAMU, 3AKTIOUACMCA 6 UX IKPAHUDPYIOWEM OeliCmeul Ha noeepx-
HOCIMU MpPEeHUsA, IMO NPUEOOUM K CHUICEHUIO Pedcyuiezo 0elicmeus adpasueHbix
yacmuy,.

The paper presents the results of research on wear reduction of friction pairs
working in conditions of abrasive contamination with the use of an additive for lub-
ricants in the form of carbon nanotubes "Taunit". One of the most critical friction
units of weaving machines are cam mechanisms. As a result of laboratory tests using
two methods imitating friction pair materials and occurring loads in the loom, it was
found that modification of basic lubricants recommended by the loom manufacturer
with carbon nanotubes leads to a 15 to 30% reduction in the wear rate of contact
surfaces, depending on the friction mode. During industrial tests, it was found that
introduction of an additive in the form of 2.0 wt.% carbon nanotubes into the lubri-
cant of the weaving machine's batan box reduces the wear of contact surfaces by
27...32%, which was proved by optical methods of friction surfaces examination.
The effectiveness of carbon nanotubes in modifying lubricants contaminated with
abrasive particles is their shielding effect on friction surfaces, which results in re-
ducing the cutting effect of abrasive particles.

282 Ne 1 (397) TEXHOJIOI'MSI TEKCTUJIBHOM ITPOMBIIIIZIEHHOCTH 2022


mailto:alsparf@gmail.com

KiroueBblie cjioBa: TpeHHWe, CMa3Ka, WU3HOC, MPHCAJAKa, YIJIepOJHble HAHO-
TPYOKH, KyJAaUYKOBbIA MEeXaHU3M, TKAIIKUI CTAHOK.

Keywords: friction, lubrication, wear, additive, carbon nanotubes, cam mech-

anism, weaving machine.

[Ipomecc TkaHeoOpa3oOBaHUsI HA TKAIIKOM
CTaHKe TpeOyeT COrIacOBaHHBIX JACHCTBUIA 3e-
BOOOpa3oBaTebHOT0, 00EBOTO M OaTaHHOTO
MexaHu3MoB. OIHUMHU U3 BBICOKOHArpy>KEH-
HBIX y3JI0B TpPEHUS, MOJIBEP)KEHHBIX H3HOCY,
SIBJISIIOTCS KYJIQUKOBBIE MEXaHU3MbI OaTaHHOMN
KOpoOku. l3mMeHeHHe TeoMeTpuu NpoQuiist
KYyJIAYKOBOTO MEXaHHM3Ma BCJIEJICTBHE M3HOCA
MPUBOJIUT K BO3HUKHOBEHHUIO YAAPHOTO BO3-
JEUCTBUS, pa3pyIIAONIET0 KOHTAKTUPYIOIINE
MOBEPXHOCTH KyJiauyka M Toyikarens. Bo MHo-
TOM H3HOCOCTOMKOCTH TPHUOOCOTPSIKEHHS 3a-
BHUCUT OT BEJIMYMHBI KOHTAKTHBIX HarpsKe-
HUH.

KynaukoBblil Ban 6ataHHOM KOPOOKH TKaIl-
xoro cranka CTD saBisercst 00bEKTOM, HMEIO-
IIUM CIIOKHYI0 KoH(puryparwuto. [Ipu n3roros-
JIEHUHU KyJIauKOBOTO ME€XaHu3Ma 0aTaHHOM KO-
pPOOKH TOYHOCTH JHAMETPAIBHBIX Pa3MEPOB
HAJTUHIPUYECKUX TTOBEPXHOCTEH OIpeaesis-
eTCsl JOMyCKOM 6 KBalUTeTa, paAraibHOe OU-
eHue o0IIel OcH JIOJDKHO OBITh B Mpeieiiax
0,02 MM, mepoXoBaTOCTh MOBEpXHOCTEW Ra
0,63 MKM. 3aroTOBKO# KyJJaYKOBOTO BaJjia CIIy-
KUT TIOKOBKA W3 XPOMOHHMKEJIEBOH CTalu
40XH (T'OCT 4543-71). lnutensHo€e BO3EH-
CTBUE a0pa3sMBHBIMHM YaCTHIIAMH-3arpsi3HUTE-
JIIMU WJTH BTOPUYHBIMA a0pa3suBHBIMH YaCTH-
[[aMU, TIPEICTABISIONIUME OO0 TBEp/IbIe OK-
CUIbI, 00pa30BaBIIMECS TIPHU Pa3pyIICHUH T10-
BEPXHOCTEW TPEHUS, MOKET MPUBOIAUTH K U3-
MEHEHHUIO TE€OMETPHH KyJlauKa, TEM CaMbIM
CHIDKAs HAJIeKHOCTh O0OpPYNOBAaHUS U BHOCS
HETaTUBHBIE BO3JIEUCTBHS B PEXKUMBI pabOTHI
TKankoro cranka [1], [2].

HccnenoBanuio moBeneHUs 4acTUIl abpa-
3WBa, TOMABIIUX B CMa304YHBIA MaTepual, mo-
CBAIIIEHO MHOTO padoT, B KOTOPBIX paccMaTpu-
BalOTCA MOJIeTTH a0pa3sWBHOTO HM3HAIIMBAHUS
KaK B YCIIOBUAX JKHIKOTEKYYerOo W TJIACTHY-
HOTO CMa30YHBIX MaTepuaIoB, Tak u 0e3
cMa3kd. K OCHOBHBIM mapameTpam, BIIHSIO-
MM Ha UHTCHCHBHOCTh a0pa3WBHOTO H3Ha-
ITUBAaHUSI, MOKHO OTHECTH: TBEPJIOCTh U MO-
NyJib YOPYTOCTH MOBEPXHOCTEH aerane Tpe-

HUS, TBEPAOCTb U MOJyJIb YIIPYTOCTH YacTHIL
abpa3uBa, PEXYIIYIO CHocoOHOCTH (hopmy,
pa3Mep) yactuil abpas3uBa, BEIMYHHY 3a30pa
MEX/1y IIOBEpXHOCTSIMU TpeHus [3...5].

[IpuMeHeHne mpucagoKk Ha OCHOBE YIJie-
POIHBIX HAHOYACTHL (B BUJE AJUIOTPOIHBIX
MonupuUKaMil  yriepoga: OJHOCTEHHBIX H
MHOTOCTEHHBIX YTJIEPOAHBIX HAHOTPYOOK,
rpadena u okcuaa rpadeHa, IyHIT'UTOBBIX Ha-
HOYACTHII) BbI3bIBAET B IOCJIEIHUE ECATUIIE-
TUSI TIOBBIIIEHHBIM uHTEpec [6...8]. MHoro-
CTeHHbIE yriepogHble HaHOTpyOku (MVYHT),
IPECTaBIISIFOIINE COOOM AITIOTPOIHYIO MOTH-
¢dukanuio yriepoaa, KOTopas UMeeT IWJINH-
JPUYECKYI0 CTPYKTYpPy C AMAMETPOM [0 Je-
CSITKOB HAHOMETPOB U JUIMHOM OT 1 MKM 110 He-
CKOJIBKMX CAHTHUMETPOB, NIPEACTABISIOT UHTE-
pec cpemu uccnenosateneit [9...12] Omaro-
naps CIOCOOHOCTH yIydlnaTh TpuOoJoruye-
CKHE€ XapaKTEpPUCTUKH CMa304HbIX MaTepHa-
JIOB 1 00pa30BBIBATh HA MOBEPXHOCTSAX TPEHUS
IJICHKY, CHUKAIOUIYK) HM3HOC JeTaiiei. Bax-
HOM XapakTepUCTUKOH, omnyaromedn MYHT
OT JIPYTUX YTJIEPOJIHbIX HAaHOMATEpPUAJIOB, SB-
JIIETCSl MX BBICOKAsI )KECTKOCTH [13].

B xauectBe cmazounoro matepuana (CM)
HaMM ObUTM MCHOJIb30BAHbI KHUJIKHE CMa3KU U
WX PEKOMEHAYyEMbl€ 3aMEHUTENH W3 KapThl
cma3ku ctaHkoB psga CTh: mnayctpuanpHele
macna 1-20A, N-40A (I'OCT 20799-88), nu-
CTHJIJIITHOE MAcjo C IPOTUBOU3HOCHOM U aH-
THOKHCIUTENbHOM npucagkamu BHUM HII-
406 (TY 38.101289—72). JIomOJHUTENBLHO B
KauecTBE CMa304YHOI0 Marepuana 0e3 npuca-
JIOK B MCCIIEZJIOBAHNE BKIIIOUEHO BA3EJIIMHOBOE
macio (I'OCT 3164-78).

B kauectBe abpasuBHoro arenra B CM
BBOJIUJICS aOpa3WBHBIM MaTepHal - IJIEKTPO-
kopyHn 25A 0,063-0,125 (F180) (T'OCT
28818-90).

B kadecTBe npucaaku B Macjao BBOJUIHNCH
YHT "Taynut" (mpouzsoacrsa OOO "Hano-
Texllentp" r. Tam060B), MpeACTABIAIOIINE CO-
00l HUTEeBUHBIE 0Opa30BaHUs MOJIUKPUCTA-
JMYECKOro rpaduTa MPEeUMYIIECTBEHHO IHU-
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TUHAPUYECKOW (OpMBI C BHYTPEHHUM KaHa-
JIOM.

AoGpasuBHOe BemecTBO U npucagaka YHT
BBOAMIMCh B CM myTeM MEXaHUYECKOro cMe-
LIMBaHUS U MOCIENYIOLIETO YJIbTPa3ByKOBOIO
JIUCTIEPTUPOBAHUS.

JIaGoparopHble TPHOOJIOTHUYECKUE WCIIBI-
TaHUs NMPOBOJWINCH HA IBYX BHJaX HCIbITa-
TEJIbHBIX MalWH: MamuHe TpeHus CMII-2
(MonepHu3anmsi mpoBeneHa Ha 0Oaze OO0
"TecrCuctemsr" r. IBaHOBO) 110 CXeMe TPEHUS
POJIMK-POJIUK: AUAMETP POIUKOB 50 MM, cTaib
40X (Ra 0,63 mxm, tBepnocth 45 HRC), mmu-
puHa koHTakTa 10 MM (puc. 1-a); MonepHU3U-
POBAaHHOW YHHMBEpPCAIbHOW MAalIMHE TPEHUS
MTV-01 (TY 4271-001-29034600-2004). B
KauecTBE Mapbl TPEHHS MPU UCOBITAHUSAX HA
M3HOC UCHOJIB30BAINCH TPU LIapUKa JTUaAMET-
pom 12,7 mm u3 ctanu IIX15, TBepnocts 60-
62 HRC (I'OCT 3722-2014) u muiactuHa u3
ctamu P6MS5S (Ra 1,25 mkm, TBepaocTh 65
HRC) (puc. 1-0), mpu ucnsITaHUAX HA OTpeie-
neHue KodPQUIMEeHTa TPEHUS HUCIOIb30Ba-
Jach T€OMETpUs KOJIbLIO-IIOCKOCTh. Mare-
puan koibla U miockoctu — ctanb 40X (Ra
1,25 mxm, tBepaocth 62 HRC). YacroTa Bpa-
LICHUS IIUHCINS MOAIePKUBaNIaCh OCTOSH-
HOM BO BCEX HCHBITAHUSAX U COCTaBJIsIA
300 06/MuH. Matepuainsl nap TpeHUs U UX I1ie-
pPOXOBAaTOCTh MOJ00paHbl AHAJOTUYHO UC-
MOJIb3YEMBIM ITPU U3TOTOBIEHUH KYJIAYKOBOTO
MexaHu3Ma OaTaHHOM KOPOOKH TKAI[KOTO
CTaHKa.

938

477

0)
Puc. 1

[Ipyn ucnbpITaHUAX HAa TOPILIEBOM MAaIlMHE
tperust MTY-01 B ciyyae reomerpuu mapsl
TpeHUs "KOJIBIIO-TUIOCKOCTh' MOXKHO OTMe-
TUTb, YTO BBEJICHHUE YTIIECPOIHBIX HAHOTPYOOK
BO BCE THUIIbI HCCIEAOBAHHBIX CMA30YHBIX Ma-
TEepPUAJIOB B KOHIIeHTparusx 1...2 mac. % npu-
BOJIUT K YBETHYECHUIO KO3 PUIHEHTA TPEHHUS,
YTO CBSA3AHO C BBICOKOM JKECTKOCTHIO YIJIEPO/I-
HBIX HAaHOTPYOOK [7], [8].

Taonuma 1
CMa3o4HBII MaTepuai YrneponHsle HAHOTPYOKH, KoaddumneHT TpeHus npr KOHTAKTHOM JaBICHUH

Mmac. % 0,245 0,5 0,735 0,98 1,22
MIla MIla MIla MIla MIla
BaseauHoBoe Maciio 0 0,056 0,057 0,072 0,081 0,115
(BM) 1,0 0,060 0,062 0,075 0,087 0,125
(I'OCT 3164-78) 2,0 0,062 0,068 0,077 0,093 0,137
WHaycTpuaibHOE Macio 0 0,043 0,049 0,056 0,062 0,073
120 1,0 0,047 0,051 0,057 0,063 0,078
(FOCT 20799-88) 2,0 0,049 0,056 0,063 0,072 0,081
WHaycTpUaabHOE MACIo 0 0,041 0,046 0,051 0,055 0,060
140 1,0 0,044 0,048 0,052 0,057 0,063
(FOCT 20799-88) 2,0 0,048 0,053 0,058 0,063 0,069
0 0,037 0,039 0,042 0,049 0,053
(T]i,H,J,I/éIj 5{11;[;‘(_)762) 1,0 0,041 0,045 0,048 0,052 0,057
2,0 0,043 0,048 0,052 0,055 0,061

B pe3ynbraTe ucnbITaHU HA MalllMHE Tpe-
g MTVY-01 Obu1O BBISIBIIEHO, UTO BBEIEHUE
YIJIEPOIHBIX HAHOCTPYKTYp "TayHut" B Kauect-

BE€ NPHUCATKHU JUI1 CMa304HBIX MaTEpHaJIOB,
MIPUMEHSIEMbIX B TKAI[KUX CTaHKaX, UMEET pas-
JIUYHYI0 3(PQPEKTUBHOCTh B 3aBHCHUMOCTU OT
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TrE€OMETPUM HUCIBITAHUM, HAIM4YUs B CMa304-
HOM MaTepualie 3arpsi3HeHui (Tab. 2 — ucrel-
TaHus Ha MamuHax TpeHuss CMI-2 u MTVY-
01, ycraHOBIIEHHE U3HOCA).

IIpu BBenenuu YHT B cmazouHble MaTepu-
anbl 6e3 adpa3uBHBIX YaCTUIl OTMEYAETCS CHU-
KEHHE BEJIMYMHBI U3HOCA BO BCEX TUIIAX CMa-
304YHBIX MaTEpHUAJIOB B CIIy4Yae UCHBITAHUN Ha
TOPLIEBOM MalInHe TpeHus. B aTom cirydae no-
NaJiaHyue yIJIepoJHbIX HAHOTPYOOK B 30HY Tpe-
HUS UMeeT OOJIBIIYI0 BEPOSITHOCTh B CBSA3H C

UX CeIUMEHTAIel Ha JHE MacIsIHOTO pe3ep-
Byapa, rJie HaxoauTcs riactuHa. Cienyer oT-
METHTb, 4YTO 3(P(PEKTUBHOCTH YTIIEPOTHON
HAHOTMIPUCAKH CHJIBHO 3aBHCHUT OT COCTaBa
CMa304YHOro Marepuana. B cmyyae moauduka-
nuun macna BHUM HII-406, yxe comepxka-
HIETO PsAA NPUCATOK, 3P(PEKTUBHOCTH HAHO-
TpyOOK cocrtaisieT He Oosee 15%. B Bazenu-
HOBOM Maciie, UCXOAHO He 00Ja/laroleM BbI-
COKMMHU TPUOOTEXHUYECKUMHU XapaKTEPHCTHU-
kamu, 3¢dext or YHT nocturaer 38%.

Tabauna 2
CMA30UHbL MaTe- VHT AOpa3uBHBIC Ya- IInomane nsgTHA II;I;TI\;;IL?HCI:;TT:XS: Iupuna xa-
o CTULBI (KOPYHN), n3zHoca (MTVY- HaBKM U3HOCA
puain mac. % vac. % 01), M2 pe3¥n},TaTe HCTIBITA- (CMIL-2), My
’ Huit MTVY-01), °C ’
0 0 1,590+0,023 16,02 0,76+0,06
BaselMHOBOE MACHO 1,0 0 1,231+0,107 12,32 0,72+0,07
(BM) % 05 S 5240356 702 TN
2 ) :i: ) b b j: 2
(TOCT 3164-78) 1,0 0,5 2,83120,213 18,32 0,97+0,11
2,0 0,5 2,497+0,219 19,56 0,89+0,13
0 0 1,36+0,0180 14,56 0,68+0,08
1,0 0 0,890+0,077 11,32 0,59+0,07
WNupayctp. macno U120 2,0 0 0,951+0,087 11,45 0,57+0,08
('OCT 20799-88) 0 0,5 2,852+0,345 16,02 1,14+0,15
1,0 0,5 2,153+0,237 17,21 0,92+0,10
2,0 0,5 2,213+0,278 19,25 0,87+0,11
0 0 1,210,018 13,79 0,74+0,05
1,0 0 0,69+0,0740 11,06 0,72+0,08
WNuayctp. macio M40 2,0 0 0,901+0,082 11,34 0,71+0,09
('OCT 20799-88) 0 0,5 2,770+0,313 15,08 1,12+0,16
1,0 0,5 2,252+0,218 15,61 0,94+0,12
2,0 0,5 2,413+0,216 18,06 0,88+0,11
0 0 1,010+0,021 10,02 0,65+0,05
1,0 0 0,870+0,064 11,03 0,62+0,05
BHUNU HII-406 2,0 0 0,854+0,075 11,56 0,60+0,05
(TY 38.101289-72) 0 0,5 2,152+0,278 14,78 1,09+0,13
1,0 0,5 2,007+£0,218 15,23 0,94+0,10
2,0 0,5 1,887+0,242 16,32 0,91+0,11

[Ipyu ucnbITaHUAX 10 CXEME POJIUK-POITHK
Ha CMII-2 HabmoiaeTcss MHOE BIMSIHUE YTIle-
POIHON HaHOIpHUCaAKU. B ciiydae mpumene-
HUS CMa304HOTO Marepuana 6e3 3arps3HeHHi
MonaJlaHue YIJIEpOJHBIX HAHOTPYOOK B 30HY
TPEHMS 3aTPYAHEHO B CBS3M C UX HaXOXJe-
HUEM B MacisiHo# BanHe. [Ipu aToM HaOm01a-
eTcs CHIDKeHHE UX 3(()EeKTUBHOCTH BO BCEX
CMa304YHbIX MaTepuanax: CHI)KEHHE BelH-
YMHBI 3HOCA He npesbiiaet 10%.

Brenenue B cMa3ouHbIe MaTepuaibl abpa-
3MBHBIX YaCTULl IPUBOAUT K PE3KOMY BO3pac-
TaHUIO BeJIW4YMHBI uM3HOca B 2,0...2,1 pa3a B

ClIy4ae UCIBITAHNH Ha TOPLIEBOM MAIlIMHE Tpe-
Husg MTVY-01 u B 1,3...1,5 pa3za npu ucnsita-
HHUSIX 110 CXEME POJIUK-POJIMK Ha MalIuHE Tpe-
Husg CMILI-2. B cinyuyae npuMeHEeHHs] KOMITO3H-
M ¢ abpa3sMBHBIMHU YacTHULIAMU U YIJIEpPOJ-
HBIMH HAaHOTPYOKaMH Ha MOBEPXHOCTAX Tpe-
HUS MPaKTUYECKU HEe HAOII01aeTCsl CIe/I0B YT-
nepoga u YHT. B stom ciryqae MOXkHO pac-
CMaTpUBaTh B3aUMOJAEWCTBHUE YTJIEPOJHBIX
HAaHOTPYOOK HEMOCPEICTBEHHO C YacTHLIAMHU
abpa3uBa. AOpa3WBHBI HM3HOC MOXET CHH-
XKaThCsl MO MPUYHMHE "dKpaHUpyromero" -
(ekTa HaHOYACTHUII, KOTOpPbIE, BCTYIas B KOH-
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TaKT C KOPYHJIOM, CHUKAIOT PEXKYIIEE BO3ACH-
CTBHUE YaCTHII.

DTO MOATBEPKIAETCS B OOOHMX THIIAX HC-
nbiTanui. HanGonpmmii 3 ekt B cayyae Top-
1IEBOM MAIlIMHBI TPEHUSI HAOJIOJACTCS B CMa-
304HBIX MaTepHaliaX, He MOJAU(UIIMPOBAHHBIX
JOTIOJTHUTENBHBIMHU TIPUCATKAMH  (Ba3eIMHO-
Boe macio, 20, 140), BenuurHa U3HOCA CHU-
xaercs 10 30%. [Ipu stom >¢dext B Macie
BHUWU HII-406 nocturaer 15%.

CrnenyeT OTMETUTh TEMIEPaTypHYIO 3aBU-
CUMOCTh TPU HCHOJIB30BAaHUU MOAUDUIIUPO-
BaHHBIX CMa304YHBIX MaTepuainos. [Ipu BBexe-
HUU YTJICPOJHBIX HAHOTPYOOK W3MCHCHHE
TEMIIEPATypbl CUCTEMBI B pe3yJIbTaTe UCIIbITA-
HUW YBEJTUYUBACTCS, IPH 3TOM BEJIMYMHA W3-
HOCA CHMXKAeTCs. DTO MOXKET CBUICTEIHCTBO-
BaTh O MOBBIIICHUH TETUIONPOBOJIHOCTH CMa-
304YHBIX KOMIIO3ULIUNA, MOIU(DUIMPOBAHHBIX
YIJIEPOIHBIMUA HAHOYACTUIIAMU, YTO YCKOPSIET
MIPOLIECC OTBO/A TEIUIA U3 30HBI TPEHUSI.

Ha 3aBepinatoniem starne ObU1M IPOBEIEHBI
MIPOU3BOJICTBEHHBIE UCIBITAaHUS pa3paboTaH-
HOM CMa304YHON KOMIIO3UIINH, COCTOSIICH n3
uHayctpuansHoro macina M40A u nHanopas-
MepHoi1 1o6asku B Buae 2,0 mac. % "TayHut".
MonudunupoBaHHbIl CMa304HBIN MaTepual
OBLT 3QIUT B KOPOOKY 0ATaHHOTO MEXaHU3Ma
tKankoro cranka CTb 2-180. JmuTeaprHOCTH
ucIbITaHu# coctaBmia 3 mecsia. [1o pe3yib-
TaTaM MCIBITAHUA MyTeM HUCCIIEJOBAHUS Map
TpeHus npu nomoiy MukpockornoB MIIB-2 u
DTX 700 ycTaHOBIEHO CHUXEHUE Ipupallie-
HUS BETUYMHBI KaHABKU HM3HOCA IO CpaBHE-
HUIO C KOHTPOJIBHBIM CTaHKOM Ha 27...32%.

B bI B O /I bI

B pesynbTare 1a60paTopHbIX U MPOU3BOI-
CTBEHHBIX HCIBITAHUH YCTAHOBJIEHO CHUXe-
HUE M3HOCA Nap TPEHUs IPU HCIIOIb30BaHUU
MOJU(DUIIMPOBAHHBIX  YTJIEPOAHBIMU  HAHO-
TpyOKamMM CMa304HbBIX MaTepuaioB. B ciyuae
orcyTcTBUs B kuIkuXx CM abpa3uBHBIX 3a-
I'PA3HEHUH MPOUCXOINUT CHUKEHHUE BEITUUMHBI
M3HOCca MmoBepxHocTel Tpenus 10 10%.

JlonoJaHUTENbHOE BBEACHUE AaOpa3uBHOTO
3arpsi3HUTENS yBETU4MBaeT 3(PPEeKTUBHOCTD
NPUCAAKHU. YTJIEpOoJHbIe HAHOTPYOKH OKa3bl-
BalOT JIKpaHMpPYIOIIEe JEHCTBUE U CHIKAIOT
pexyluee eicTBre abpa3uBHBIX YaCTHIL, HIEKTPO-

CTaTMYECKU B3auMOAEWcTBYys ¢ Humu. "Ta-
yHUT", 00yazas TOCTATOYHO OONBIION KECT-
KOCTBIO ¥ MaJlbIMU Pa3MepaMH, 3aKperuisisich
Ha yacTuIax abpasuBa, gemMndupyer yaap ad-
pPa3UBHOM YacTUIIBI O TMOBEPXHOCTh TPEHHS,
nepexoisi MpH 3TOM HEMOCPEICTBEHHO Ha
camy TMOBEpPXHOCTh. JlabopaTOpHBIC HCIIBITA-
HUS 3aTPS3HEHHBIX CMAa30YHBIX MAaTepPHAIOB C
IPUCATKON YTIJIEpOAHBIX HAaHOTPYOOK TMOA-
TBEPXKAAIOT JAHHYIO TUNOTE3y: 3(p(deKTuB-
HOCTb CHID)KEHHS BEIMYMHBI M3HOCA WU3MEHS-
erca ot 15% B ciaydae MOAU(PHUIMPOBAHHBIX
JKUJIKUX CMa304HBIX MaTepuanoB 10 30% mnpu
MPUMEHEHUH WHIYCTPHATBHBIX Macell.

B pesynbpTaTe mpOM3BOJCTBEHHBIX HUCIIBI-
TaHUWU JTOKa3aHO, YTO MCIIOJb30BAHHUE YTJIe-
POJIHBIX HAHOTPYOOK KaK MpUCAIKU IJid CMa-
30YHOTO MaTepHalia, IPUMEHSIEMOro B OaTaH-
HOM KOpOOKe TKAIKOTO CTaHKa, MPUBOAUT K
YMEHBIIEHUIO BETUYMHBI U3HOCA AP TPEHUS
10 30%. Takum oO6pazoM, MoaHPHUKAIUS yTIie-
POIHBIMH HAaHOCTPYKTYpPaMH CMa30YHBIX Ma-
TEPHUANIOB, PEKOMEHOBAHHBIX K IPUMEHEHUIO
B 0aTaHHBIX KOPOOKAX KyJa4YKOBBIX MEXaHMU3-
MOB, OMpaBJaHa B CiIy4yae HCIOJIb30BAHUS
HU3KOJICTUPOBAHHBIX MHUHEPAJIbHBIX Macel U
UHAYCTPUAIBLHBIX Macell, He MOAU(DHUIIMPOBaH-
HBIX TIPUCATIKAMHU.
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