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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
OF AUTHENTICITY OF RESULTS OF FULL-SCALE MODELING TESTS
OF MAGNETIC SHAPE MEMORY ACTUATORS

Grechikhin V.V,, Yanvarev S.G., Lozin O.1., Shaykhutdinov D.V.

Federal State Budget Educational Institution of Higher Professional University «Platov South-Russian State
Polytechnic University (NPI)», Novocherkassk, Russia (436428, Novocherkassk, street Prosvjashenija, 132),
e-mail: vgrech@mail.ru

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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Considered actuator for industrial control systems on the basis of a shape memory material. The use of a material that has
the ability to create large reversible strain by rearranging the martensitic domain structure in the magnetic field allows you to create
effective short stroke actuators. Feature of the actuator is the pulse mode of magnetization of its active element. Designed magnetic
system unit and proposed method of calculation of its parameters, taking into account the dependence of the resistance magnetizing
coil segment and the number of turns in a segment from the area of its cross-section, also the limitations related by the size of the
magnetic system and the power dissipated in the coil. Selected the optimum size of the coil segments, that provide the required
level of tension magnetic field with a minimum size of magnetic system unit. Proposed mathematical model for the study of pulsed
magnetization process of the active element of the device to determine the parameters of the magnetizing pulse.

OU3NYECKOE MOJAEJINPOBAHUE PEXXKUMHBIX TAPAMETPOB BYPEHUSA LIITYPOB
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O6ocHOBaHA HEOOXOMMOCTH HCCIIEI0BAHI PEXXUMOB OypeH¥Is ITyPOB C HAJIOXKEHHEM Ha MHCTPYMEHT JIOTIOJTHUTEIIb-
HBIX OCEBBIX M MOMEHTHBIX MMITYJILCOB ITyTeM (PM3MUECKOrO MOJAETHpOoBaHusA. [IpoaHamm3upoBaHbl CYIECTBYIONINE KOH-
CTPYKIIMH CTEHIOB Ul UCCIICZIOBAHNS PEKMMOB OypeHHS! TOPHBIX HOPOJ M NPEUIOKCHA OPUTHHAIIBHAS KOHCTPYKIIHS JKC-
TIEPIMEHTAIBHOTO CTEH/IA C BO3MOYKHOCTBIO HATIOXKEHHUSI JOTIOTHUTENBHBIX OCEBBIX 1 MOMEHTHBIX HMITY/IbCOB HA HHCTPYMEHT.
Pazpaborana MeToMKa MPOBEACHHS SKCIIEPHMEHTAIIBHBIX HCCIIEIOBAHHI, O3BOJIIONIAS COKPATHTH KOJIMYECTBO OITBITOB B
IKCTIEPHMEHTE 0€3 CHIDKEHMSI JOCTOBEPHOCTH MOMy4YaeMbIX PE3y/IBTATOB M OLEHUTh COBMECTHOE BIMSHUE JBYX (DaKTOPOB Ha
CKOpoCTb OypeHyst. Pesynsrarsl SKCIepuMeHTaIbHBIX HCCIIEIOBAHMIT BIVSTHYIS HAJIOXKEHHSI HA MHCTPYMEHT OCEBBIX 1 MOMEHT-
HBIX UMITYJIECOB HA CKOPOCTH OypeHNsl CBUAETENBCTBYIOT O TOM, UTO TIPH HAJIOKEHHH NMITYJIhCOB OCEBOTO YCHIUSI CKOPOCTh
OypeHus OBBIIIAeTCs B OOJIBIIEH CTEIIEHH, YeM TPU HAJIOKEHUH MOMEHTHBIX MMITYJIbCOB. HasokeHrne MOMEHTHBIX M OCEBBIX
HMITyJTECOB HAa MHCTPYMEHT, a TAKKe BBIOOD M MOIEPKaHNE PEXKIMHBIX MTapaMeTpoB OypeHus, BKIIFOUAOIINX MOMEHTHBIE 1
OCEBBIE NMITYJIECHI, Ha PAIIOHAIBHOM YPOBHE MOXKET OBITh pean30BaHO OypYUILHBIMY MaIlIHAMI MEXaTPOHHOTO KJIacca.
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Necessity of research drilling techniques of blast-holes with superposition of axial and moment impulses on the tool by
the physical modeling is proved. Analyzed the existing structures of the stands for investigation of rock drilling and proposed
an original design of an experimental stand with the possibility of imposing additional axial and moment impulses to the
instrument. The technique of experimental studies, which allow to reduce the number of experiments in the experiment without
compromising the reliability of the results and evaluate the joint effect of the two factors on the speed of drilling was developed.
The experimental studies of the effect of superimposed on the tool axis and moment impulses on the drilling speed indicate that
applying an axial impulses increases drilling speed greater extent than when applied moment impulses. Superposition moment
and axial impulses on the tool, as well as the selection and maintenance of regime parameters of drilling including moment and
axial impulses on a rational level may be implemented by boring machines mechatronic class. Superposition moment and axial
impulses on the tool, as well as the selection and maintenance of regime parameters of drilling including moment and axial
impulses on a rational level may be implemented by blast-hole drilling machines of mechatronic class.
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B crarbe o0cy>xmaeTcsi ONBIT aBTOPOB M0 PA3BUTHIO IPOrpaMMbl akagemmdeckoro naptaepcra ORACLE Academy
BO BI1a/I1BOCTOKCKOM rocyiapcTBEHHOM YHUBEPCHTETE IKOHOMHUKH U cepBHCca. ABTOPHI 1al0T 000CHOBAaHNE MOTHUBOB pa3-
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