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ke EcoCut o METOAUKE KIIaCCUYCCKOI'0 SKCIICPUMCHTA. HJ'ISI TMPOBEACHUSA DKCIIEPUMEHTOB HMCIOJIB3YOTCA ECTH 00-
Pa3noB BBICOKOIIOPUCTOTO AYCHUCTOIO MaT€praia Ha OCHOBC PA3JIMYHBIX METAJIJIOB, TAKUX KAK MCEIb, HUKCJIb, HUXPOM,
Xpomaib. HOCTpOGH rpad)mc 3aBUCUMOCTU BCJIMYMHBI MEXKIJICKTPOAHOIO 3a30pa U PEKHUMOB pE3aHUs. JIJ'IH JAEMOH-
CTpallii TEXHOJOTMYCCKOro NPpUMCEHCHNS NPOBEICHHBIX HCCIeIOBaHUN MPOBEACHA DJICKTPOIPO3NOHHAL 06pa60TKa
3aroTOBKH M3 BBICOKOIIOPHUCTOI'O AYEUCTOI0 Marepuaia ¢ y4€TOM JaHHBIX O BEJIMYUHE MEKIJICKTPOIHOI'O 3330]33.1_[0-
JIYYC€HHBIC pa3sMEphbl A€TAaIN COOTBETCTBYIOT Tpe6y€MI>IM.

EXPERIMENTAL STUDY OF ELECTRICAL DISCHARGE MACHINING
OF HIGHLY POROUS CELLULAR MATERIALS

Vershinina T.A., Khanov A.M., Ablyaz T.R., Shykov E.S., Vasilyeva A.A.
Perm national research polytechnic university, Perm, , lowrider11-13-11@mail.ru

To date, not fully explored the scientific basis of the process of electrical discharge machining of highly cellular
materials, the enhanced performance and accuracy of the size of the workpiece. In this paper, an experimental study of
the process of electrical discharge machining of highly porous cellular material. The aim of the work is an experimental
study on the effect of electrical discharge machining process and the type of highly porous cellular material on the
accuracy of the size of the study conducted on Wire cut EDM machine EcoCut by the method of the classic experiment.
For experiments using six samples of highly porous cellular material based on various metals such as copper, nickel,
nichrome, hromal. Plotted the interelectrode gap and cutting conditions. To demonstrate the technological applications
of the research carried out electro-discharge machining of the workpiece highly porous cellular material, taking into
account data on the value of the interelectrode gap. The resulting detail sizes as desired.

MOJEJUPOBAHUE ABTOMATUYECKOW CUCTEMBI PET YJIMPOBAHU A
C FUZZY-PEI'YJIATOPOM
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Hccnenopana pabota peryinstopa Ha 6ase HedeTkoi ioruku. [IpousBeieH cpaBHUTENbHbIN aHaIN3 paboThl aHAIOTOBOIO
u fuzzy-perynsropos. Fcrnons30BaHie IPOrpaMMHOTO METO/ia TOCTPOCHHUSE 0a3bl 3HAHHH HEYETKOTO KOHTPOJLIEPA TTO3BOJIMIIO
HOJTYYHTh KaueCTBEHHBII NEPEXO/IHbIN IPOLIece U yKe CyliecTByolei cuctemsl. Ornicana nporeaypa 00padoTKH BXOITHOM
(4€TKOi1) HH(POPMALIIY B HEIETKOM PETYIATOPE H AJITOPUTM ITPOrpaMMBbI (POPMHUPOBAHKS IO IMEIOIIIMCS 3HAYCHHSIM MATPHUIIBI
0a3bI 3HaHUH TSl HEUETKOTO peryisTopa. [IpeacTaBieHo IMHrBUCTHYECKOE OMTMCAHNE BHIXOHOTO 3HAUCHNSI M ()OPMUPOBAHHE
TIPABIJI, HCTIONB3YEMBIX JUIs IOCTPOCHHS TIEPEXOIHOr0 npotiecca fuzzy-perysastopom. B paboTe mpoieMOHCTPUPOBaHa BO3-
MOKHOCTh aBTOMAaTH3MPOBAHHOIO TIOCTPOSHHS 0a3bl 3HAHUI ISl HEYETKOTO JIOTHYECKOrO KOHTPOJLIEpA. YCTaHOBIEHO, YTO
BBIXOJ 00BEKTA YIIPABJICHUSI CHCTEMBI C HEUETKIM PETYIIATOPOM UMEET MEHBIIIee TIepeperyanpoBanue, oomee 3 GeKTrBeH 1o
OBICTPOJECHCTBHIO 1 IPAKTHYECKU HE UMEET KOeOaHMIH, 10 CPABHEHHIO C KIIACCHUYECKHM PETyIISTOPOM.
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Vildanov R.G., Bikmetov A.G., Samoshkin A.I.

Branch of Ufa State Petroleum Technological University, Salavat, Russia (22b, Gubkina St., Salavat, 453250),
e-mail: vildanov.rauf@yandex.ru

Operation of the controller was analyzed on basis of fuzzy logic. A comparison of the operation of analogous and
fuzzy-controllers was carried out. Use of the software-based method of knowledge acquisition of the fuzzy controller
allowed us to obtain a high-qualitative transient process for the already existing system. The procedure of input
(accurate) information processing in the fuzzy controller and the algorithm of the formation program in accordance
with available matrix values of knowledge base for the fuzzy controller are described. A linguistic description of the
output value and rule formation, used to form a transient process by the fuzzy-controller, are provided. In this paper the
possibility of automatic knowledge acquisition demonstrate. It was established that the output of the object controlled
by a system with the fuzzy controller has less corrections in regulations, more effective in operating speed, and almost
has no vibration compared to a classical controller.

TPEXMEPHASA BPAY3EPHAS BU3YAJIU3ALIUA MOJIEKYJI
C IOMOIBIO TEXHOJIOI'MU WEBGL
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Pazpaboran AJAX-3arpy34nk 1711 OTOOpaKeHHS TPEXMEPHBIX MOZIETCH MOJEKYIT pa3IYHbIX XUMIYECKHIX BELIECTB B Opa-
y3epe ¢ ToMonTsro Hoelmer TexHomoray WebGL. [prnoxenye 6eper mHbOpMarmro 13 roToBbIxX (aiiios porpamms! Tinker
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C PacCIIMPEHUEM XYZ, B KOTOPBIX XPAHATCS JAHHBIE O TPEXMEPHBIX KOOPIMHATAX aTOMOB U O CBA3SX MEK/Y HUMH, U CTPOUT I10
HHM TPEXMEPHYIO MOZIEITb Morekylibl Ha WebGL. Pa3paboTaHHbI alroprT™ JEeMOHCTPUPYETCsT Ha MOJIEKYJIaxX 3TaHoMa, OeH3071a,
TPOTIaHa, M T.1I., U YHUBEPCAJICH JUTst BeeX (haitiioB ¢ pacimpenueM Xyz. s ooneryenus pabotsl ¢ WebGL ncnons3yercst 6nomm-
oreka Three.js. TIprBeneHbI OCHOBHBIE MOMEHTBI Pa3BEPTHIBAHKS MPIIIOKeHNsT. OCOOCHHOCTHIO Pa3pabOTaHHOTO TPHIIOMKEHHS
(xax 1 WebGL-puinokeHnit BooOI1Ie) SBISETCS BOSMOKHOCTh MPOCMOTpa TOTOBBIX MOJIEIICH HETTOCPECTBEHHO B Opay3epe, 0e3
YCTaHOBKH JIOTOHUTEIIBHOTO POrPAMMHOTO O0ECIIeeHusI. Pe3yssTarbl paboThl MOKHO HCTIONB30BATh, HAPUMED, TS JEMOH-
CTpALIMH CTPOSHUSI OT/IENIBHBIX MOJIEKYJI Ha YPOKaX XUMHUH, U JUTs1 TIOCTPOSHHS Webgl-NpriioKeHHil.

THREE-DIMENSIONAL BROWSER VISUALIZATION OF MOLECULES BY MEANS
OF THE WEBGL TECHNOLOGY
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The AJAX loader was developed to display three-dimensional models of various chemical molecules in a browser
by means of the latest WebGL technology. The application works with the programme Tinker, takes the information
from its files with the extension .xyz, in which three-dimensional atomic coordinates’ data is stored, and by means of
them constructs a three-dimensional model of a molecule with WebGL. The developed algorithm is demonstrated on
molecules of ethanol, benzene, propane etc., it is universal for all kinds of files in this format. Using the library Three.
js makes the work with Three.js easier. One of the WebGL-applications’ features is the possibility of viewing ready
models directly in a browser without installation of any additional software. The results of the work one can use, for
example, to demonstrate a structure of molecules during chemistry lessons, and to create WebGL-applications.
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Pazpaborana aBTOMaTHYeCKasi CHCTEMa OIPEICICHUs M 00pabOTKU MapaMeTpOB TUArHOCTHYECKOW HH(OPMAIIHH.
CrnpoekTHpoBaH U pa3paboTaH anmapaTHBI KOMIUIEKC ULl TTOJyYeHMs AUarHOCTUIeCKOH HH(OPMaIUK METOJIOM H3-
MEpEHHS TTOTEePh SHEPIUH MPH MIEPUOANYESCKOM TepeMarHiuMBaHiN (peppUMarHuTHOTO Marepuaina. PaspaboTaH mpo-
rpaMMHBIN KomIuieke «MagScanner 1.0», Mo3BOJISIFOIINIL TPOBOANTH ANATHOCTUKY, 00pabaThIBaTh M BU3yaIH3UPOBATh
TIOJIYYEHHYIO IMarHOCTHYECKYI0 HH(POPMAIIMIO C alnapaTHOTo KOMIUIekca. B paboTe onucaH MpUHIMI paboThI arma-
paTHOTO KOMILJIEKCA, OCHOBAHHBII Ha M3MEpPEHUM MOTEph Ha NepeMarHuunBaHue. [IpencraBieHo omucaHue OJIOKOB
armapaTHOro KOMIUIEKCa C MPUBE/ICHHEM OCHOBHBIX XapaKTEPUCTUK M MPUHIMIHAIBHBIX cXeM. OIHCaHbl OCHOBHBIC
QITOPUTMBI pabOTHI pOrpaMMHOTro Komruiekca «MagScanner 1.0» ¢ npuBeaeHHEM anropuTMa MOMCKa MaJeHUs aM-
IUIUTYABl U anroputMma I'paxema. ITpousBeneHo MpoOHOE CKaHUPOBaHHME ¢ OOHApY)KeHHEM Jedekra B Marepuaie, B
pe3yIbTaTe Yero IojlyyeHa KapTuHa, 0ToOpaxaromas KOHTyp aedekra.
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Developed an automatic system for determining the processing parameters and diagnostic information. Designed and
developed hardware system for obtaining diagnostic information by measuring the energy loss during periodic magnetization
reversal ferrimagnetic material. Program complex «MagScanner 1.0», allowing to diagnose, manage and visualize the resulting
diagnostic information appliance. The paper describes the principle of hardware system based on measurement of loss reversal.
The description of the hardware system units with presentation of the main features and concepts. The basic algorithms of the
software system «MagScanner 1.0» to bringing the search algorithm fall amplitude and Graham algorithm . Make a test scan
with the discovery of a defect in the material, resulting in a picture showing the contour of the defect.
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Buasaanos P.I'., laBbinoB A.C., XycHytaunosa W.I.

Oumman GI'BOY BIIO «VY ¢puMckuii rocyaapcTBEeHHBIH HEPTIHON TEXHUUYECKUIT YHUBEPCUTETY,
Canasart, Poccust (453250, yn. I'yOkuna, 226), e-mail: vildanov.rauf@yandex.ru

B nanHoii paboTe NpUBOIUTCS UCCIEIOBaHIE JaTYMKOB MOTEPh Ha MepeMarHMYMBaHUe U OLIEHKH YPOBHS Ha-
KOIUICHHBIX YCTAJIOCTHBIX MTOBPEKICHHUIA MPH MUKIMYCCKUX Ae()OopMausX 1 BhISIBICHNUS Ae(ekToB crutomHocTH. [Tpu-
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