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B crarbe paccMarpuBaeTCs TEIUIOBOE COCTOSHUE MOTOP-IIITHHIIENS, SBJIAIOLIEIOCs IEPCIEKTUBHBIM MIEKTPOMEXaHUYe-
CKUM TIPHBOJIOM IJIABHOTO JIBMIKEHHS] MHOTOLIEIIEBbIX cTaHKOB. MIII, paccMOTpeHHbIH B CTaThe, MPEICTaBIsIeT COO0M MIMHMH-
JIeNbHY10 0a0Ky CO BCTPOGHHBIM PETYIIHPYEMBIM IEKTPOIBHTaTENIEM, POTOP KOTOPOTO YCTAaHOBIEH Ha mmmHene. Onvcana
KOHCTPYKIIHSI OIBITHOTO 00pastia. [Ipescrasiens! Texuuueckue xapakreprctiki MIL. PaccMOTpeHbI HCTOYHUKH TETUIOBBIIE-
neHust B MIIL TIpencrasiieHbl 3aBUCUMOCTH U3MEHEHHS 2JICKTPHYECKUX, MATHUTHBIX M MEXaHUYECKUX IIOTEPh B 3aBUCUMOCTH
OT YacTOThI BPAILCHMs IIMHHAEA. PacCMOTPEHO BIMSAHKME HCTOYHHUKOB TEIUIOBBIICNICHHS HA ()OPMHPOBAHHE TEMIICPATyPHOTO
TIOJIS ¥ TEMITEpaTypHBIX Ae(OopMaIiii IIMUHAEIS B 3aBUCUMOCTH OT YacTOTHI BpaIleHus muHes. [IpencraBneHs! pe3yisTa-
ThI MaTeMaTUYECKOro MOZIENMPOBaHUs TerIoBoro coctossHus MILI B 3aBucHMMOCTH OT pacxoza npojyBaemoro Bosayxa. [pen-
CTaBJICHBI BEJIMYHMHBI JIMHEHHBIX TeMIteparypHbIX nedopmarmii MIL mpu akcHaibHOI cucTeMe BEHTHIISLIH.

THERMAL ANALYSIS OF MOTOR SPINDLE

Nikitina L.G.

The Murom Institute (branch) of the Vladimir State University named after Alexander and Nikolay Stoletovs,
Murom, Russia (602264, Murom, street Orlovskaya, 23), e-mail: nikitina-nlg@yandex.ru

The article discusses the thermal state of the motor spindle, a promising electromechanical drive main spindle
machining centers. MSH, considered in the article, is a spindle head with built-in adjustable electric motor whose rotor is
mounted on the spindle. The design of a prototype. Are the specifications of MSH. The sources of heat in the MSH. The
dependencies of the changes in the electrical, magnetic, and mechanical losses, depending on the frequency of rotation of
the spindle. The influence of heat sources on the formation of the temperature field and thermal deformation of the spindle,
depending on the frequency of rotation of the spindle. The results of mathematical modeling of the thermal state of MSH
in relation to the flow of air blown. Shows the values of linear thermal strains MSH for axial ventilation system.
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AHaJnn3 IMEFOIIErocsi OTeYeCTBEHHOTO OIBITA MPOU3BOJICTBA KEPAM3HUTOBOTO IPaBHUsl CBUICTEIBECTBYET O BO3MOKHO-
CTH M3MEHEeHHsl CBOMCTB 3allOJIHUTENS B IIMPOKUX MpefieNiaX 3a CUeT ONMyAPUBAHHUs TPaHyJIMPOBAaHHOrO Hoiyhadpukara
OTHEYTOPHBIMU MOPOIIKAMH, BBOIUMBIMHE BO BPAIIAIOIIHECS IIE€YX HETIOCPEICTBEHHO Mepejl 30HO! BCITyYMBaHUS. YCTaHOB-
JICHO, YTO M3BECTHSIKOBAsI MyKa, KOJIOIITHUKOBAS TbUTh M «XBOCTBDY O0OTAIICHHS JKEIE3HBIX PY/] YIOBICTBOPSIIOT TEXHHYE-
CKHM TpeOOBaHWSM K OITYJJpHBAIOIINM J00aBkaM. B 0CHOBY BBIOOpA OITYIPHBAIONIHX JT00ABOK ITOJIOKEHO MPEIITOI0KECHUE
0 MOBBIIICHHU OTHEYTTOPHOCTH TIOBEPXHOCTHBIX CJIOEB IPAHYJI, OMY/APSHHBIX OTHEYIIOPHBIM IOPOIIKOM, a TAK)KE BBITTOIHEH-
HBIE PAacYeThl KPUBBIX TUIABKOCTH CHCTEMBI «TITHA — OMyAPHBATEINby. ccnenoBanus MpoBeAEHbI Ha IIMXTE COCTaBa, Macc.
%: mmHa 95; KOMOIIHUKOBAsI MbUTH - 1,5; Topd - 3,5. BeisiBien HanOombImit 3 (EKT MOBBIIICHNS TEMITEPaTyPhI IUTaBICHHUS
Ha TIOBEPXHOCTH TPaHyII [PH OIYAPHBAHIA H3BECTHIKOBOW MYyKOI. BBIOpaHHbIE OITyIpHBaroIe KOMITIOHEHTBI IPUBOIIST K
HOHIDKEHHIO TIOTHOCTH Ha 40—60 Kr/M3 M K HE3HAYUTETLHOMY TTOBBIIICHHIO TeMIIepaTyphbl OOKHra.
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Analysis of existing domestic production experience clay gravel indicates the possibility of changing the properties
of the filler in a wide range due to dusting granular semi-finished product refractory powders introduced into the rotary kiln
area directly in front of swelling. Found that the limestone flour, flue dust, and “tails” of the enrichment of iron ore conform
to the dusting additives. The basis of selection is dusted additives on the assumption that increased fire resistance of the
surface layers of granules dusting additive refractory powder, and made calculations of the melting curves of the clay-dusting
additive. Investigations were carried out on the batch composition, mass. %: clay-95; flue dust-1,5; peat-3,5. Revealed the
greatest effect of increasing the melting temperature on the surface of the pellets at the limestone by dusting with flour.
Selected components dusting lead to lower density of 40-60 kg/m3 and a slight increase in sintering temperature.
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