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©BHTY
MNOBBIINEHUE SKCIIVNIYATAIIMOHHBIX CBOMCTB BAKYYMHBIX HAHOCTPYKTYPHBIX
NMOKPBITUM YIIPOYHEHUEM OCHOBBI 13 KOHCTPYKHHOHHOFI CTAJIN

A.B. KOBAJIbYYK, BM. KOHCTAHTUHOB
In the process, a complex study of the properties of composites of the "steel - TiN", and the ways to improve the qual-
ity of these systems and proved effective area of their practical application. Good prospects for use as base material for the
application of PVD coatings of steel and the feasibility of hardening steel base thermochemical treatment
Kirouessie ciioBa: TiN, MeTajutyeckasi OCHOBA, HU3KOTEMIIEpaTypHasi HUTPOLEMEHTALHS

PaboTa HampaBieHa Ha TIOWCK ITyTei TIOBBIIIICHUS CBOWCTB CHCTEM «CTaidh — TiN» 3a cHeT perjaMeHTH-
POBAHHOTO BO3/IEHCTBUS HA CTAIbHYIO OCHOBY. IloyueHne nepexoaHoro ciosi ¢ MOCTENEeHHO HapacTaroei
TBEPAOCTHIO MEXLy OCHOBOM M MOKPHITUEM TTO3BOJIUT YCTPAHUTh 00pa30BaHKE PE3KOH IPaHMIIbl B 3HAYCHU-
SIX TBEPAOCTH, TEM CaMbIM AeMII(PpHUPYs TPAAUEHT JKECTKOCTA Pa3HOPOIAHBIX MATEPHUAIIOB M MO3BOJISS TIOBHI-
CUTbh CBOMCTBA HEMOCPEICTBEHHO IOKPBITUS B CBSI3M C MOJYYECHHEM YNPOUYHEHHOI'O MOJCIOSI U CIOUCTOU
CUCTEMBI B LIEJIOM.

CocTouT B OmnpeneseHUH 3aKOHOMEPHOCTEH (OpMUPOBaHHS CBOMCTB B cucTeMax «cTaib — PVD nokpsl-
THE», yCTaHOBIEHUH (P (eKTa OT yIPOUHEHHUS METAITHYECKON OCHOBEI.

[poueccrl hopMHUPOBaHUS CTPYKTYPBhI, MOP(HOJIOTHH MOBEPXHOCTH U DKCILTYaTAlMOHHBIX CBOMCTB TOIO-
KOMIIO3UTOB CUCTEMBI «CTallb — PVD nokpsiTre».

MarHeTpoHHOE HambUICHHWE, HU3KOTEMIIEpaTypHas HHUTPOLIEMEHTAINsS, MeTayuIorpadruecKkuil aHalus,
MeToa PesephopaoBckoro oOpaTHOro paccestHusl, METO MHUKPOHHICHTUPOBAHUS, METOJ CCIICIOBAHUS U3-
HOCOCTOMKOCTH IPHU TPEHUU B MAPE «IUCK — IIOCKOCTH.

Y CTaHOBJIEHO HEAJINTUBHOE BIHMSHHE YIPOYHEHHS OCHOBHI XMMHKO-TEPMHUYECKOH 00paOOTKON M To-
crnemyromuM HaHneceHneM PVD mokpeitus. Pa3paboTraHbl OCHOBHBIE TPeOOBaHUS K METAUTHICCKUM MaTe-
puasiaM JJIs HaHeCEeHUs TBepAbIX HAHOCTPYKTYPHUPOBAHHBIX TTOKPBITHI.

Martepuanl OCHOBBI U CTENEHb €ro JETHPOBAHHOCTU HE OKa3bIBAIOT MPSMOI0O BIMSHUS Ha MEXaHUUYECKHE
XapaKTEePUCTUKN CIIOMCTOM CHUCTEMBI; OTPEeIonInM (HaKTOpOM KadecTBa CHCTEMBI SBIISETCS KECTKOCTh
nozcios. [lokazano, 4To npenBapuTenbHass HU3KOTEMIIepaTypHast HUTPOIIEMEHTAIMS CTAIbHON OCHOBBI TO-
3BOJIICT A0 7 Pa3 MOBBICUTh MUKPOTBEPIOCTb U A0 2,3 pa3a M3HOCOCTOHKOCTh pabovell MOBEpXHOCTH TOMO-
kommo3uta. [TokazaHo, 4TO HaIU4Ke YIPOYHEHHOrO MOACIOS 10 53 % yMEHbLIAET CKOPOCTh MU3HAIIMBAHUS
HEMOCPEICTBEHHO MOKPBITHS.

O6ocHOBaHA BO3MOXHOCTb MPUMEHEHHS JJIs TIOBBILICHUSI CBOMCTB M3eNUi, paboTalonux B y3jiax Tpe-
HUS, OT KOTOPBIX IIOMHUMO HW3HOCOCTOWKOCTH TPEOYIOTCSI CONPOTUBIICHNE MAJIBIM TUIACTHYECKUM aedopma-
LUSM, BBICOKHE CTaTUYECKasl TPy30I0IbEMHOCTb, COPOTUBICHUE KOHTAKTHON YCTaIOCTH U KOPPO3UOHHAs
CTOHKOCTH B OKHUCIIUTENIBHBIX Cpeaax.

OIry
MEXAHHUYECKHUE CTBIKOBBIE COEJMHEHUS CTEPJKHEBOM APMATYPBI B
KEJE3OBETOHHBIX KOHCTPYKIMSIX
A.H. KO3EJI 10.B. IIOIIKOB
The results of investigations of a new design of mechanical butt joint reinforcement, which differs from the known

analogues simpler devices and provide the necessary strength. The experimental data on strength and deformability of the
connection fittings allowed to develop recommendations for its practical use in reinforced concrete structures

Kirouesrle cioBa: CTCpPIKHEBAsA apMarypa, My(l)Ta, MCXaHUYCCKOC COCANHCHUC

Lenp paboThl: SKCTIEpUMEHTAIBHOE MCCIETOBAaHNE XapaKTEPHBIX CBOMCTB KOHCTPYKIIMU MEXaHHUe-
CKOTO CTBIKOBOTO COSJAMHEHUS apMaTyphl, OTIIMYAIOIICHCS OT U3BECTHBIX aHAJIOrOB 00JIee MPOCTHIM YCTPOWA-
CTBOM M 00ECIIEYeHHOCTHIO HEOOXOIUMOM IMTPOYHOCTH.
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[IpencraBiensl pe3yabTaThl UCCIENOBAHNN HOBOM KOHCTPYKITMH MEXaHWYECKOTO CTBHIKOBOTO COEIMHE-
HUS, OTJIMYAIONICHCS OT M3BECTHBIX aHAIOTOB 00Jee MPOCTHIM YCTPOMCTBOM M OOECIICYCHHOCTHIO HEOOXO-
JUMOM MPOYHOCTH, a TAKXKE YHUBEPCAIBHOCTH MPU 3HAKONEPEMEHHBIX Harpy3KaxX. Y CTAHOBJICHBI XapaKTep
pacnpeneneHus aedopMannii Mo JJIMHE OMBITHBIX 00pa3oB COSAMHEHUS W €ro MOAATINBOCTH B BHIE JIH-
HEHHBIX MEPEMEIICHUN CTBIKYEMBIX CTEPXKHEUW OTHOCUTEIBHO MYy(Thl. ONpenesieHbl y4acTKU, CO3/ar0IIue
KOHIIEHTpaIuu AeopManuii mo JuimHe cThika. [10TydYeHbl SKCIIepUMEHTAIBHBIC JTaHHBIC O TIPOYHOCTU H Jie-
(hopMaTHBHOCTH HOBOTO OECCBAPHOTO CTHIKOBOTO MY()TOBOTO COSAMHEHUS apMaTyphl U pa3paboTaHbl PeKo-
MEHJAlMU TI0 MTPAKTHYECKOMY €ro MCIOIB30BAHUIO B JKEJIE300€TOHHBIX KOHCTpyKIusaX. [lokazana Heobxo-
IUMOCTh 11 PecniyOnmku bemapych B akTHBHOM OCBOCHHUH B MPAKTHKE CTPOUTEIHCTBO MEXAHHUECKHUX CIIO-
COOOB CTHIKOBAaHUS apMAaTypPHBIX CTEPIKHEH B3aMeH HEPro- U MaTepPHaIOEMKHUX CBAPHBIX M HAXJIECTOYHBIX.

B pesynbpTare mpoBeeHHBIX UCCIIEAOBAHUI IMOYYEHBI CIETyIOIINE BEIBOIBI:

®  HCIIBITAaHUS Ha PACTSDKEHHE TpeiaraeMoil KOHCTPYKIMH MEXaHHYEeCKOTO COCTMHEHUS B MPHUHSITON
KOMIUICKTAIIMU MOKAa3ali CTa0WJIbHBIC 3HAUCHUS YCHJIUU pa3pbiBa MO CPEJAHEMY CEUEHHUIO, COOTBETCTBYIO-
[I1e BPEMEHHOMY COMPOTUBJICHHUIO CTAIH TPYOBI My (DTHI;

e MpeneibHAs CXKUMAOIIAS HArpy3ka MpH MOTepe YCTOWYMBOCTH OMBITHBIX OOpAa3llOB CThIKA MMeENa
3HAYEeHMsI, OJIM3KHE K pe3yIbTaTaM UCIIBITAaHHs Ha PACTSIKECHHUE;

®  TIPEIITOJIaracTCs, YTO UCIIOIB30BAaHNUE MY(THI OOJBIIIOTO TOMIEPETHOTO CEUCHHUS M(HJITH) UCTIOIE30Ba-
HUS TIPU U3TOTOBJICHUU TPyObl My(ThI cTanu 0oJiee BHICOKOIO Kilacca, MPH MPOBEICHUH OTIOJHUTEIbHBIX
HCCIEAOBAHUN TO3BOJISIT MONYUYHUTh JJI1 JAHHOTO TUIA COCAUHEHUN YCIOBUN PABHOMPOYHOCTU CO CTEPIKHS-
MU CTBIKyeMOH apMaTypBHl.

Jlutepatypa
1. Mamxos H.I'. CTBIKH apMaTypbl pacTSHYTBIX M CKaThIX JKEIe300CTOHHBIX 3JICMCHTOB 03 MPUMEHEHUs CBApPKH M UX PacueT C
HCIIOJIb30BaHUEM Jrarpamm aedopmuposanus // beron Ha pybexe Tperbero Teicstuernerus.- Mocksa, 2001.-¢.955-963
2. Manatsu C.A.,JIpsiukoB B.B. Cixxarbie xene300eTOHHBIC 3JICMEHTBI ¢ MEXaHHMUCCKUMHU COCTUHCHUsIME pabodeii apMaTypsl// be-
TOH H kene300eToH.-Ne4.-Mocksa, 2007.-e. 16-20.

©BPY
TEOPETHYECKHUE U IPAKTUYECKHUE ACHEKTbBI IIOBBIIHEHUA KAYECTBA
HJIMHEBBIX BAJIOB C 9BOJIBBEHTHBIM INTPO®UJIEM

A.0. KO3JIOB, E.I0. JEMU/IEHKO, A.A. "KOJIOBOB
Spline joints are widespread due to its excellent performance. The use of splines of different types allows us to sim-
plify the design of machines in such industries as road-building, agricultural machinery, machine tools, etc. In order to
improve the processing of splines have been offered the following developments. The first development is spline-milling
machine adaptive system. The second development is device to control the spline shafts on details such as shafts, trun-
nions, axles, etc. The third development is method of determining the axial moment of inertia involute splines

KiroueBple citoBa: coemMHEHUS IUTHLIEBBIE, TITHIIEPpe3epOBaHIe, KOHTPOIIh IILTUI]

Bonpocy HUIMIEBBIX CONMPSDKEHUH C 3BOJIBBEHTHBIM MPOQHIEM YICISIOCh U MPOJAOIDKACT YICIATHCS
00JIpIIIOC BHUMAaHUE KaK CO CTOPOHBI KOHCTPYKTOPOB U TEXHOJIOTOB, TaK U CO CTOPOHBI HCCJIEIOBATEICH B
00J1aCTH TEXHOJOTHH MammHOCTpoeHus [1; 2; 3]. C pa3BUTHEM MOJEITHPOBAHUS TEXHOJOTHISCKUX CUCTEM U
MPOIIECCOB M MPAKTHUECKOTO MCIIOIB30BAHMSI CO3TAHHBIX MOJIENICH BOSHIKAET BO3MOXKHOCTh IIPOTHO3UPOBA-
HUS IApaMETPOB KavyecTBa M3CIUI Ha CTaJIUU MPOCKTHPOBAHUS TEXHOJIOTUH X ()OPMHUPOBAHUSL.

KauecTBo muIHIIEBBIX BaJIOB M COCTUHEHHUN B IIEJIOM 3aBUCUT OT MHOXECTBa (DAKTOPOB, yUaCTBYIOIINX B
ux (OPMHUPOBAHUH, B TOM JHCIIC U )KECTKOCTH TEXHOJIOTUICCKON CHCTEMBI.

VYka3zaHHbIe 00CTOSTENBCTBA TO3BOJIWIM CHOPMHUPOBATH PsiJi 3a7ad 10 paccMaTpuBaeMod NpodieMe U
MOKa3aTh HEKOTOPHIE MTyTH UX PEIICHHS.

Ha ocHoBe TeopeTnuecknx MCCISIOBAHUMA CO3MaHa MaTeMaTHIeCcKass MOJCIb IPOIIECCOB TTPOUCXOIAIINX
B TEXHOJIOTUYECKOH cHCcTEeMe MPU (POPMHUPOBAHHUHU IUTUIICBON YaCTH BaJia Ha NUTHIE(PE3CPHBIX CTAHKAX.

C uenbko mporHo3upoBaHus NedopManuii BajioB pu (GOpMUPOBAHMHU HA HUX MUIMIICBON YacTh pa3paboTa-
Ha METOJMKA OMpEIETICHNs OCEBOI0 MOMEHTa MHEPIMU CEUEHHS IIIIMIIEBOTO YYacTKa, OCHOBAaHHAs HA TPH-
OJIMDKEHUH TEOPETUYECKOro MPOoQMIIs K peaibHOMY 3a CYET CYyMMHUPOBAHUS OCEBBIX MOMEHTOB HUHEPIMU CO-
CTaBJISIOIINX MPOQIIIS MUIAIEBOTO Bajla — TPEYTOJIBHUKOB, CEKTOPOB, CETMEHTOB M DBOJIBBEHTHOT'O MPOQUIISL.

Jlns yBenMmueHusI TOYHOCTH MUTMIEBBIX BAJIOB IO BBICOTE ILIUIA U €T0 OKPYKHOH TONIIUHE MPEAT0KEHO
B TIporiecce nutniepesepoBaHus U3MEHATH MTPOIOJIBHYIO TT0ady WHCTPYMEHTA WIJIH 3aTOTOBKH IPH UX IIe-
pEMEeIeHUH BIOIh OCH ILIUIEBON YaCTH, YTO Ha OCHOBAHWU MPOTHO3HBIX IMOKA3aTelIe MOXKET MPUBECTU K
MTOBBIIICHHUIO YKAa3aHHBIX TOYHOCTHBIX MTOKa3aTenel Ha 2535 u Gojee mpoIeHTOB.

JI71s1 OCyIIIECTBIICHHSI 3TOTO MEPOTIPHUSITHSI HAaO0Iee TIOIXOIAIIINMHE SBIISIOTCS NITUIIChPE3epHBIC CTAHKH
¢ UITY, naroiue BO3MOXHOCTh PEryJIMPOBAHUS MIOJJa4U TIPU NIEpEeMEIIeHUU (pe3bl BAOIb OCH JICTAIH.
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