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IMPOBJIEMBI HOBBIIIEHUA KAYECTBA TPOAYKIINN MAIIITMHOCTPOEHUA

HOBBIIIEHUE U3HOCOCTONUKOCTH 3YBYATBIX MY®T KOHCTPYKTOP-
CKUMH, TEXHOJIOTHYECKUMMU U SOKCIINIYATAHIMOHHBIMHN METOJAMUA

Ilunaxosa E.C., [Toabuenko B.B. (kageopa TM, /JonHTY, 2. Jloneyk, Yrpauna)

3y0OuaTbie MyQTHI IIUPOKO MPUMEHSIOT B COBPEMEHHOM MAIIMHOCTPOCHUU JIJISI COEIH-
HEHHSI 2JIEMEHTOB, MPEAAIOIINX BPAIIAIONINI MOMEHT B Pa3IUYHBIX MEXaHU3MaX.

C pa3BuTHEM TEXHHMKHU OOJIBIIOE 3HAUCHHE MPHOOpeTaeT npodieMa MOBBIIECHUS U3HO-
COCTOMKOCTH M HAJEXKHOCTH palbOoThl AeTaneil MallvH, B TOM YHCie M 3y04aTbiX MyQT, Ha
BCEM HX JKM3HEHHOM IMKJIE: Ha dTare IPOeKTUPOBAHUS, U3TOTOBJICHUS M SKCIUTYaTallHH.

I'maBHON 0COOEHHOCTBIO 3y04aTOi MY(ThI SBISETCS TO, YTO UX MCIIOJB3YIOT Ui KOM-
MEHCALMU TIepeKoca Ocel coeqMHAEMbIX BaoB. To ecTb, My(dra paboTaeT npu HeCOBIAICHUH
ocell BTYJIKA U 000WMBI B YCIIOBUSAX KPOMOYHOTO KOHTAKTa 3yObeB.

C yBenu4eHUEM yria mepeKkoca COeIUHsIeMbIX BaJIOB HAOII0IAaeTCS 3HAUUTEIBHOE yBE-
JMYCHUE JTABIICHUI Ha TUIOLIAJKe KOHTaKTa (puc. 1), B pe3ynbTare BO3pacTaloT HAIPSHKECHHS B
3y0e, a ClIeJOBaTEeIbHO BO3PACTAET U €ro U3HOC.

Puc. 1. Pacnpenenenue Harpy3ku Ha 3yObsiX My(QTHI B 3aBHCUMOCTH OT yIJIa IepeKoca
COCIMHSEMBIX BAJIOB

BonbIIMHCTBO 0TKA30B MAIIMH CBSI3aHO ¢ U3HOCOM 3yObEB 3yOUaThIX MY(T, UX M1OJIOM-
KOH WJIM YBEJIMYEHHUEM BBIIIE JOIYCTUMOTO TMpejeia BUOpaluii MalliH, BbI3BAaHHBIX yBEJIH-
YEHUEM 3a30pa B 3aLETUICHUU MY(THI.

W3BecTHO, 4TO B mpolecce paboTsl 3y0uaToid My(QThl BCS Harpy3ka BOCIPHHHMACTCS
OTrpaHUYEHHBIM KOJUYECTBOM JHAMETPAIbHO MPOTUBOIOJIOKHBIX 3yObEB, YTO CKA3bIBACTCS
Ha UX KOHTAKTHOW MPOYHOCTH, a TaKKE Ha YBEJIMYCHUU HATPY30K HA OMOPAX COCTUHIEMBIX
BasIoB. Jlist perieHus 3Toi npo0iaeMbl HEOOXOAMMO YBEIMYMBATH YUCIIO 3yObEB MepeIatonX
Harpysky.

N3noc 3yObeB My(QT, SBiIsIsICH HanboJiee pacpOCTPaHEHHBIM BUAOM OTKa3a, HE TOJIBKO
CHIDKAET U3rHOHYI0 MPOYHOCTH 3yObeB (B CBS3HM C YMEHBIICHHEM UX TOJIIWHBI B OIACHOM
CEYCHHUM), HO M TepepacipeiessieT Harpy3Ky MexXly HUMHU B Ipoliecce npupadotku. [locre-
NIEHHO B paboTy BKJIIOYAETCs BCe OOJIbIlIee KOJIMYECTBO 3yObEeB U, KaK CIIEACTBUE, CHHXKACTCA
BEJIMYMHA HATPY3KU Ha KaXKbIi 3Y0.

Takum 00pazoM, OJHUM U3 KOHCTPYKTOPCKUX METOJOB IMOBBIIICHUS H3HOCOCTOMKOCTH
3y04aTbiX MyPT MOXKET OBITh YBEJIMUEHUE TOJATIUBOCTH CTYMHIIBI 000¥MBI MK BTYIKHU. [o-
JATIMBOCTh 00OMMBI MOKHO TOBBICUTH YMEHBIIMB €€ TOJIIMHY, YTO JOIMOJHHUTEIHHO 00ec-
NEYUT CHIDKCHUE HAarpy30K Ha onopax BaioB [1].

VBenu4eHus: MOJATIUBOCTH BTYJIKM JOOMBAIOTCA 3a CYET M3MEHEHMsSI KOHCTPYKIIMU
crymunpl (puc. 2). [Ipu 3ToM HE0OXOUMO YYHTHIBATH, YTO HArpy3Kka co CTOPOHBI JBYX TOP-
II0B IIPH CMEIIEHHH BaJIOB pacIpeaessieTcsi HepaBHOMEPHO (CO CTOPOHBI BHYTPEHHETO TOpLa
OHa 0oJIbIIIe), W JUIS BEIPABHUBAHUS HArPY3KH MEXy 3yObSMH HEOOXOIMMO BHEUIHUH TOpEIl
BTYJIKU BBITIOJHATH OOJiee MOJATIMBBIM, YeM BHYTPEHHHIH.
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Puc. 2. Konctpykuuu 3y04aThiX BTYJIOK
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DOKCHEPUMEHT I0 HCCIEIOBAHUIO PACHPECNICHUS] HATPY3KH MEXAY 3yObsIMH BTYIOK,
UMCIOLINX PA3IMYHYI0 KOHCTPYKLHUIO [2] TOKa3an, 4To M3MEHEHHEM JKECTKOCTH CTYITHIII
MOJKHO YBEJIMYHUTh YHCIO 3yObEB, MEPEIArOUX HArpy3Ky 0e3 CHIKEHUS U3TMOHOM MPOYHO-
CTH.

Pacnipenenenue Harpy3ku Mexay OOJBIIMM KOJMYECTBOM 3yObEB MOKET OBITH TaKKe
JOCTUTHYTO YMEHBIICHUEM IIMPHUHBI 3y0a BTYJIKH (a) U YBEIMYCHUEM PACCTOSIHUS MEXIY
3yO4aThIMHU BeHIIaMU BTYJIOK (B) (puc. 3).
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Puc. 3. Konctpykuus 3y04aroit MyQToI

3ybOuaTbie My()ThI H3TOTABIMBAIOT, TJIABHBIM 00pa30M, U3 KOHCTPYKIIMOHHOHN yaydIlae-
MOil crtanu 45, UMEIoIIEed HU3KYI0 KOHTAaKTHYIO IIPOYHOCTb. J{JIs MOBBIIEHNS HAJE)KHOCTH U
JOJTOBEYHOCTH PabOTHI 3y04aToid MypThl BO3MOXKHO HCIOJIb30BaHUE 00Jiee M3HOCOCTOMKHUX
CTajel JerupoBaHHbIX, HAIPUMEP MapraHIIeM.

Bo3MOXHO coueTaHMe pa3IMYHbIX BUAOB MaTEpUANIOB, HAIIPUMED, BTYIKY U3TOTOBUTH
U3 CTald, a 000iMY — U3 MOJMaMHIa. DTO MMO3BOJUTH CHU3UTH KOA((UIIMEHT TPEHUs, a cle-
JI0BaTEJIbHO YMEHBUIUTH U3HOC. Takoe KOHCTPYKTOPCKOE pelIeHHe HCII0JIb30BaHO ISl 3yOya-
TeIX MY(GT upmMbel BOWeX, koTopsie He TpeOyloT cMa3bIBaHUs 0J1aroaapsi TAaKOMY COYETAHUIO
MaTepHaJIOB.

B npornecce n3HOCa BaKHYIO POJIb UTPAIOT COCTOSIHME M CBOMCTBA TOHKOTO IOBEPXHO-
CTHOTO CJIOsI IeTajiel MallluH, KOTOPBIA (hopMupyeTcs Ipu UX OKOHYATEITbHONH MEXaHUYECKOU
WIN TepMUYECKOil 0O6paboTke.

K ocHoBHBIM criocob6aM (opMHpPOBaHUS TOBEPXHOCTHOTO CIIOsI, 00ECIIeYMBAIOIINM T10-
BBIILICHHE W3HOCOCTOMKOCTH JIeTalleil MalllMH MOXHO OTHECTH IMOBEPXHOCTHO-INIACTUYECKYIO
obpabotky (I1I10), xumuko-Tepmuueckyro oopadotky (XTO), a Takxke HaIIaBKy U HaIbLIe-
HHUe 00Jiee N3HOCOCTOMKUX MaTepUAIIOB.

B pabote [4] onuckiBaeTcs ONBIT, B pe3yabTaTe KOTOPOTO OBUIO YCTAHOBJICHO, YTO H3-
HOCOCTOMKOCTh 3yOBEB YINPOYHEHHBIX METOJIOM HOHHOTO a30THPOBAHHUS YBEIMYWIACH II0
CPaBHEHHMIO ¢ 3yObsIMH, YIIPOUHEHHbIMH 3aKkanikoit TBY B 3-4 pa3za.
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B kayecTBe TepMOOOPAOOTKH MOKHO MPUMEHATH TTOBEPXHOCTHYIO 3aKaJKy 3yObeB. [Ipu
3TOM CepALIEBHUHA JICTAIM OCTACTCS TAKOM XKe, KaK M JI0 3aKaJIK{, a HapYKHBIH cI0i mpruobdpe-
TaeT BBICOKYIO MPOYHOCTH H TBepAocTh (1o 65 HRC).

Haubosiee pacrpocTpaHEHHBIMH BUJAAMHU TOBEPXHOCTHOM 3aKajKU SBISETCS 3aKajka
TOKaMH BbICOKO# 4acToThl (TBY), HarpeB B AJIEKTPOIUTE, JTa3epHbIIl HArpEB.

[lepoxoBaTocTh pabounX MOBEPXHOCTEH AeTanell Npu TPEHUH CO BPEMEHEM H3MEHS-
eTcs U MOCJIe HEKOTOPOTro neproaa paboThl BO3HUKAET, TaK Ha3blBaeMasi, paBHOBECHAs LIIEPO-
X0BaTOCTh. B mporecce nmpupabOTKH MPOUCXOAUT CIIIaKMBaHWE HaubOoyiee BBICTYMAIOIINX
HEpOBHOCTEH, UX YACTUYHOE WIM MOJIHOE YHUUYTOXEeHHEe. B pe3ynbrare BBICTYIBI MHKpOHE-
POBHOCTEH NMPHOOPETAIOT ONTHUMAJIbHYIO KPUBU3HY, 0OECIIEUMBAIOIIYIO yBEIHUEHHE (HaKTH-
YEeCKOT0 ISTHA KOHTAKTa U OOJBIIYI0 YCTOMYMBOCTh MACIISIHUCTON IUIEHKU. JTa IIEepoXOBa-
TOCTb SIBJISIETCS ONTUMAJIHOW ISl JaHHBIX YCIOBHM TpEeHHUS U 00ecleunBaeT MUHUMAJIbHOE
W3HAIIMBaHUE.

Bonbiioe 3HaueHne B BONpoce CHMKEHUs M3HOCA 3yObeB 3yO4aThiX My(T mmeer mpa-
BUJIbHBII BBIOOP CMa3Ku, KOTOpPask IOJDKHA CBOJAUTh K MUHUMYMY 00pa3oBaHHeE YacTHL U3HO-
ca, TeM caMbIM yMeHblIas abpa3uBHBIN H3HOC. Kpome Toro, cmaska J0JKHA MPeaynpex1aTh
NOsIBIEHHE KOHTAKTHOM KOPPO3HH, a BIIOCIIEACTBUU CXBAaThIBAHUE U 3a€/IaHUE.

OmHUM M3 OCHOBHBIX 3KCIUTyaTallMOHHBIX METOJIOB MOBBIIMICHUS HM3HOCOCTOMKOCTH
3y04aThiX My(T SIBISETCS MPUMEHEHUE CMA30YHBIX MAaTEPUAIOB MO (U3NUYECKUM M XHUMHUYe-
CKHM CBOMCTBaM COOTBETCTBYIOIIMM YCIOBHUSAM PabOThI 3y0uaThix My¢T. Ilapamerpsl TpeHus
MEX]Ty 3yObsIMU My(ThI HE 00€CIIEUMBAIOT CO3aHUS YCTOMUMBOM ITpaHUYHOM IJIEHKH, KOTO-
past Moria Obl pa3JeNsaTh TPYIIUECs MOBEPXHOCTH U MPEMSITCTBOBATh HEMOCPEICTBEHHOMY U
KOHTaKTy. [IpodHble rpaHWYHbIE IUIEHKH, CHIDKAIOIIME MHTEHCHBHBIA M3HOC M IMpEeIoTBpa-
IIAOLIUe 3aelaHue MPU BBICOKMX Harpyskax, CO3MaOT IyTeM MPUMEHEHHS Pa3INnYHbIX XU-
MHUYECKU aKTUBHBIX COCJUHEHUH — MPUCAJIOK.

JleiicTBue mpucaZoK 3aKI0YaeTcs B XMMUYECKOM B3aUMOJCHCTBUHU MPOAYKTOB HX pa3-
JIOXKEHHs C METaJVIOM IpPHU BBICOKHMX TemIiepaTtypax TpeHus. B pesynbrate oOpasyrorcs co-
eIMHEHMs], UMEIOIINEe MEHbIIEe CONMPOTUBICHUE Cpe3y U 0oJiee HU3KYIO TeMIepaTypy IJiaB-
JICHUS, YeM YUCThIE METaJUIbl, BCIEICTBHE YEero MpeAOoTBPALAeTCs 3ae/laHie U CXBaThIBAaHHE
COIPUKACAIOLINXCS TOBEPXHOCTEH.

B GonbinHCTBE NMpHCaJOK B OCHOBHOM COAEPXKUTCS cepa, Gpochop U rajioreHsl, Hauobo-
Jiee 4acTo XJIOp, BO3MOXKHO MCIIOJIb30BaHUE CBUHIIA, CYpbMBbI, MOJUOICHA U JIp.

HawuGouiee cuiibHble TPOTHBO33AUPHbIE CBOMCTBA UMEIOT MPUCAAKH COJIEpIKaIIUe XJIO0p,
cepy 1 ¢pochop B pa3IMuHBIX COUETAHUSAX UM BCEX TPEX 3JIEMEHTOB OHOBpEMEHHO [3].

HemanoBakHoe 3HaueHue JUIsl MOBBILICHUS pecypca paboThl 3y0UaThiX MY(PT UMEIOT
npo(UIAKTUYECKHE OCMOTPBI, MO3BOJISIOIINE BOBPEMS BBISBUTH MOBPEXKIACHUE YIIIIOTHEHHS
WIN PACKPYYMBAHUE COEIMHUTENHLHOIO OOJITA, YTO MOXKET BhI3BAaTh T€Ub CMa3KU.
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