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MOBBIIIEHUE CTOMKOCTH KPYITHOTABAPUTHBIX IITAMIIOB
T'otau6 b.M., Ceprees P.®.

OI'BOY BIIO «Ypanbckuii rocyaapcTBEHHBI YHUBEPCHUTET IyTeil coobmienus», ExarepunOypr, Poccnst
(620034, r. Ekatepun0ypr, yi1. Konmoroposa, 66), gotlib@usurt.ru

Hccnenyerces npobiaema MOBBIICHUS TOYHOCTH IITAMIOBOK U CTOMKOCTH LITAMIIOB IIPH HPOM3BOACTBE KPYITHO-
rabapUTHBIX ITAMIIOBOK 3 CIIEIUANBHBIX CTaJlel U CIUIABOB HAa MOIIHBIX BEPTHKAIBHBIX THJPABIMYECKUX Mpeccax.
IToBbllIeHHE TOYHOCTH IITAMIIOBOK JOCTHIAETCS 32 CYET NPO(QUIMPOBaHUs padouei MOBEPXHOCTH IITAMIIA C ITIOCIIERy-
IOMIUM €€ IUKIMYECKAM YIPOYHEHUEM ITyTeM CO3AaHHS B IITaMIIE ONIPEICICHHOTO YPOBHS OCTaTOYHBIX HANPSUKCHUH,
HePeBOAAIINX PaboTy IITaMIa U3 00JaCTH yIPYToIIaCTUIECKUX AeopManuii B 00macts yrnpyrux aedopmarmii. [pu-
BEJICHBI Pe3yNbTaThl MUKINIeckoro nedopmuposanns obpasnos u3 cramu SXHM mynscupyromeil pacTsrusaromei
Harpyskoil mpu temneparype 500 °C u aByx ypoBHAX HanpspkeHuit: 150 u 200 MIla, cBuzeTenbCcTBYIOIIKE O TOM, YTO
nocte nputoxkerns 10...20 IUKII0B HarpyskKeHUst 00pa3nbl HAYMHAIOT JedopMupoBarscs ynpyro. [Ipu mossimeHnn xe
Temmneparypsl ucnbiTanuit 1o 600 °C npu Hanpsbxenun 150 MIla ynpounenue o6pasuos u3 ctanu SXHM BooOuie He
Habmonanock. [Ipennoxkena MeTouKa TPOGUINPOBAHIS U IIUKINIECKOTO YIIPOUHEHHs paboueil OBEpXHOCTH IITaM-
na n3 cranu SXHM. ltamn 6601 0npo6OBaH B MPOMBIIIICHHBIX YCIOBHAX Ha npecce ycunueM 300 MH npu ocazike
quckoB ux cramn X15HS5J2T pagnycom 300 mM. [Tnactudeckast nedopMariys rpaBiopsl MTaMIa ITOCTE TAMIIOBKA
50 AMCKOB COCTABUIIA BCETO 1 MM.
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A study on the precision of die forging of special steels and the durability of forming dies is presented
for large-sized dies when forged on high-pressure vertical hydraulic presses. The precision is increased with
a profiling of the die’s pressure face followed by a cyclic hardening. The die is hardened by the induction of
residual stress, which allows the die to operate within elastic deformation instead of elastic-plastic deformation.
Two S5HNM steel samples were hardened by the cyclic tension forces of 150 and 200 MPa under the
temperature of 500 °C. From 10 to 20 cycles were required for the samples to start showing elastic deformation. When the
temperature was raised to 600 °C no hardening was observed under the stress of 150 MPa. A technique for profiling and
cyclic hardening of dies produced of SHNM steel is proposed. The die was tested on an industry-grade 300 MN press by
upsetting 300 mm disks of HISN5D2T steel. The plastic deformation of the die bed contour amounted to 1 mm.

PABPABOTKA M UCCJEJIOBAHUE KOHCTPYKI[UI1 BOEBOI'O MEXAHU3MA .
YEJHOYHOI'O TKAIOKOI'O CTAHKA JJIS1 BBIPABOTKN TEXHUYECKUX TKAHEHU
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Pa3paboTaHbl 1 OIUCaHbI JIBe KOHCTPYKIMU OOEBOr0 MEXaHHW3Ma C IPUBOJOM OT OJJHOTO M OT ABYX CEPBOJBHIA-
Tenel 4eTHOYHOTO TKAIKOTO CTaHKa MPEeIHAa3HAYeHHOTO IS BEIPAOOTKM TEXHHUECKNX TKaHEH, B KOMITBIOTEPHOMH cpe-
JIe CMOJICITMPOBAHBI M HCCIIEIOBAHbI TBEPAOTEIILHBIC MOJISIH MPEIOKEHHBIX KOHCTPYKIHMiT 60oeBoro Mexanusma. Co-
CTaBJICH LUKJI paOOTHI MPEATI0KEHHBIX KOHCTPYKIMIA O0EBOr0 MexaHn3Ma, 00eCIIeUNBAIOIIII COTTACOBaHHYIO paboTy
MeXaHH3Ma Mpuoosl ¥ IPOKIAABIBAHUS YTKA, @ TAKXKE IIPOBEJICH CPABHUTEIBHBIN aHAJIN3 MOITYyYSHHBIX PE3yJIbTaToOB U
JIaHBl COOTBETCTBYIOIINE PEKOMEHIAINN. B kauecTBe cpenpl Ul MPOEKTHPOBAHMS TBEPAOTENBHBIX MOJACTCH Mpen-
JIOKEHHBIX KOHCTPYKIMH 00EBOro MexaHH3Ma HMCIIOIb30BaJIcs porpaMMHbId komiuteke SolidWorks, a st nposene-
HUS HH)KEHEPHBIX aHAIN30B TIOYYCHHBIX MOZIETICH IPUMEHsIICS MpukKiIagHoi Mmoayib SolidWorks Motion Simulation.
CpaBHHTEIBbHBII aHAIN3 TOTYYSHHBIX PE3YJIBTAaTOB II0Ka3a, YTO IPH PabOTe KOHCTPYKIHS C IPUMEHCHUEM JIBYX Cep-
BOJIBUTATENIEH 110 CPABHEHUIO C KOHCTPYKIHEH ¢ OTHUM CEPBOABUTATENIEM MOTPeOnseT B 2,7 pa3a MEHbIIE SIEKTPO-
SHEepruu, a MMeHHo 1436 Br.
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Developed and described two constructions combat mechanism of the shuttle loom for the manufacture of
technical fabrics driven one and two servomotors, in the computer environment modeled and investigated solid
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models of proposed designs combat mechanism. Drawn up cycle of the proposed designs combat mechanism, provides
coordinated work of mechanisms of the surf and paving the duck, as well as made a comparative analysis of the
results and given appropriate recommendations. As a medium for the design of solid models of the proposed designs
combat mechanism SolidWorks software package was used. For engineering analysis of the obtained models used the
application module SolidWorks Motion Simulation. Comparative analysis of the results showed that design of using
two servomotors as compared with the design with a one servomotor consumes 2.7 times less energy, namely 1436
watts.
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PaccmarpuBaeTcst OMH U3 JTANOB KOMIDIEKCAa pabOoT MO MCCIESTOBAHMAM U Pa3padOTKaM MCIOIHHUTEIBHBIX CH-
CTeM ULl IPOMBILITIEHHBIX CUCTEM YIPABJICHUS Ha OCHOBE (DepPOMArHUTHBIX MaTEPHAIIOB C IAMATBIO (POPMBIL, @ HIMEH-
HO pa3paboTKa METOJUKH METPOJIOTHYECKOH OIEHKH CTEHNEHHU JOCTOBEPHOCTU PE3y/IBTaTOB MX HATYPHO-MOIEIBHBIX
ucrbITanui. Takast OLleHKa BKIIFOYAeT B ceOs 1Ba acMeKTa: BO-TIEPBBIX, ONPE/eTIeHHEe CTENEHN aJIeKBaTHOCTH TEOPETH-
YECKHMX MOZIEJICH UCIIOMHUTEIIBHBIX CUCTEM 110 PE3YJIbTaTaM dKCIIEPUMEHTAIBHBIX IIPOBEPOK U, BO-BTOPBIX, JUArHOCTU-
Ky COCTOSHMH HCIOJHUTEIBHBIX CHCTEM B IpoLiecce dKCIuTyaranuy. IIpeamoxkena MeToa1Ka, 3aK/II0UaroIasics B 00e-
CIIEUCHUH MHOKCCTBEHHOTO CPABHEHUSI Pa3JIMUHBIX (DYHKIMOHATIBHBIX 3aBUCHMOCTEH MapaMeTpOB HCIIOIHUTEIBHOM
cucteMsbl. [Ipruem npeanonaraercss CpaBHEHUE TEOPETUUECKON U COOTBETCTBYIOLIEHN €l HKCIIEPUMEHTAIILHON 3aBUCH-
MOCTU UJIA OJUHAKOBBIX SKCIICPUMCEHTAIIbHBIX 3aBUCUMOCTEH, II0JIy4aeMbIX B [IPOLIECCE IKCILTyaTallii CUCTEMBI B pas3-
HOE BpeMs, 4eM 00eCreunBaeTcs BO3MOXKHOCTh MOHUTOPHHTA €€ cocTosiHus. [IpeanokenHas METoAnKa peann30BaHa B
pa3paboTaHHOi B cpeze rpaduueckoro nporpammupoBanus LabVIEW nporpaMme aiist mepcoHaILHOTO KOMITBIOTEpA.

PROCEDURE OF THE METROLOGICAL ASSESSMENT OF DEGREE
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OF MAGNETIC SHAPE MEMORY ACTUATORS
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One of stages of a complex of works on researches and development of actuators for industrial control systems
on the basis of magnetic shape memory alloy, namely development of a procedure of a metrological assessment
of degree of authenticity of results of their full-scale modeling tests is considered. Such assessment includes two
aspects: first, definition of degree of adequacy of theoretical models of actuators by results of experimental checks
and, secondly, diagnostics of conditions of actuators in use. The procedure consisting in ensuring multiple comparison
of various functional dependences of parameters of actuators is offered. And comparison theoretical is supposed
and, corresponding to it, experimental dependence, or identical experimental dependences received in use systems at
different times than possibility of monitoring of its state is provided. The offered procedure is realized in the program
for the personal computer developed in the environment of graphic programming by LabVIEW.
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PaccmarpuBaeTcst HCTIONHUTENBHOE YCTPOHCTBO ISl MPOMBIIUICHHBIX CHCTEM YMPABIE€HHS HA OCHOBE MaTepH-
asa ¢ maMsaTeio Gopmbl. [IpumeHenue marepuana, o0JaJaloNIero BO3MOXKHOCTBIO CO3/1aBaTh OOJIBIIME OOpaTHMBbIe
nedopManny 3a C4eT MepecTPORKM MapTeHCUTHOM JOMEHHOH CTPYKTYpbl B MArHUTHOM II0JIE, TTO3BOJISIET CO3/1aBaTh
3¢ exTHBHBIE KOPOTKOXOJOBBIE THMHEHHBIE MPUBOLI. OCOOCHHOCTBIO HPHBOJA SBISICTCS HMITY/IbCHBIA PEXUM Iepe-
MarHU4MBaHUs €TO aKTUBHOTO MIeMeHTa. Pa3paboTaHa MarHUTHas CHCTEMa yCTPONUCTBA U MPENI0KEHA METOANKA Pac-
yeTa ee apaMeTpoB, YUUTHIBAIOLIAS 3aBUCUMOCTb COIPOTHUBIICHUS CEIMEHTa HaMAarHUYMBAIOIICH KaTyIIKU U KOJIU-
YEeCTBO BUTKOB B CETMEHTE OT IUIOLIAZN €€ CEUCHNUs, OTPAaHWYEHMs, CBI3aHHBIE C Pa3MEPAMU MAaTHUTHOM CHCTEMBI 1
MOIIIHOCTBIO, paccerBaeMoil Ha KaTymike. BIOpaHbl onTHMabHbIe pa3Mephl CErMEHTOB KaTyIIKH, TI03BOJISIONIHE ITPH
MHHUMAJIbHO BO3MOXKHBIX Pa3Mepax MOTydUTh TPeOyeMblil ypOBEHb HANPSHXKEHHOCTH CO3/[aBa€MOTO MAarHUTHOT'O MOJIS.
IIpennoxena MareMaruueckast MOJENIb IS UCCIEIOBaHUS IPOLIECCa MMITYJIbCHOIO I€peMarHUYiBaHUsl aKTUBHOIO
JNIeMEeHTa yCTPONUCTBA, ONMPEENeHbI TapaMeTPhl HAMATHUUMBAIONIETO UMITYIIBCA.
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