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[IpoBenen ananuTHIECKHIT 0630 MO BOIPOCY OIMPEIENCHHUS PAllMOHATBHON (POPMBI PEXKYIIETO JI€3BUSI OTPE3HBIX
HHCTPYMEHTOB. BBISIBIICHEI 0COOCHHOCTH KOHCTPYKIVH, YCIOBHH PaOOTHl M OCHOBHBIE IPHYMHBI IIOTEPU paboTOCIIO-
COOHOCTH JaHHOMU TpyMHIbl HHCTPyMeHTOB. [loka3aHo, uTo (hopma PexyIIero Je3BUss HHCTPYMEHTA B 3HAYUTEIBbHOI
Mepe BIMSCT Ha €ro IPOYHOCTh M XapaKTep HaNpsDKeHHO-Ie(OopMUPOBAHHOTO COCTOSIHUS NpH pe3aHuu. [Ipusene-
HBI CyIIECTBYIOIINE METOIUKH OMPEIeIeHNUs HANPsKEeHHO-Ae(OPMUPOBAHHOTO COCTOSHHS PEXKYINEH 4acTH JIe3BUil-
HBIX MHCTPYMEHTOB. PacCMOTpEHBI JOCTOMHCTBA U HEJOCTAaTKU aHAJIMTUYECKOrO U YMCICHHOIO METO/Ia OLPEAEICHUs
HanpsHKeHHO-1e(OPMHUPOBAHHOTO COCTOsIHMA. Ha OCHOBE aHANINTHYECKHX BBIPAKEHHUH BO3MOXKHO PEIICHHE 3a1aqn
omnpenenieHust GopMeI Tela, OTBEYArONIeH KPUTEPUSIM ONTHMAIbHOCTH 10 MPOYHOCTH pexymiell yactu. s npoekTu-
POBaHUS OTPE3HBIX JE3BUIHHBIX HHCTPYMEHTOB PACCMOTPEH U MPEITOKEH B KAUECTBE KPUTEPHS ONTHMAILHOCTH MO
MIPOYHOCTH NPUHIIUIT PABHON POYHOCTH, KOTOPBIN 3aKIII0YAETCsI B TOM, YTOOBI B JTI000# TOUKE IepeiHel TOBEPXHOCTH
MIPUCYTCTBOBAIN OJMHAKOBBIE PACTATHUBAIONINE HAMPSLKEHUS, BEIMYNHA KOTOPBIX HIDKE Mpejiesa MPOYHOCTH Ha pac-
TSDKEHHE HMHCTPYMEHTAIbHOIO MaTepuala.
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Analytical review on the definition of rational form of the cutting end of cutoff tools. The features of the design,
working conditions and the main reasons for the loss of performance of this group of instruments are revealed. It is
shown that the shape of the cutting end of the tool has a significant impact on its strength and nature of the deflected
mode in cutting. The existing methods of determining the deflected mode of the blade ends of the edge tools. The
advantages and disadvantages of analytical and numerical methods for determining the deflected mode. Solving the
problem of determining the body shape of optimal strength of the cutting part is possible on the basis of analytic forms.
A principle of equal strength meaning the same tensile stress at any point to the front surface should be present, with a
value is lower than the tensile strength of the tool material is offered as a criterion for strength optimality.
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B crarbe npuBeseHO peleHne 3a1a4K pa3padoTKU MPOrPaMMHOT0 00eCTIeYeH s ISl TPEXMEPHBIX HHTEPAKTHB-
HBIX BUPTYaJbHBIX CpeJ IPH CO3AaHHH CHCTEM MAaTeMaTHYeCKOTO MOJEIHPOBAHHS TEXHOJIOTHYECKHX IPOLECCOB U
KOMIIIEKCOB. PazpaboTka ocCyIecTBIeHa HA OCHOBE TEXHOJOTHH, COCTOSILEH 13 CIeIyIOIUX 3TAoB: cOop U aHanu3
JTaHHBIX 00 00BEKTaxX U Mpolieccax KOMILIEKca; pa3paboTka MPOeKTa CHCTEMBI; pa3paboTka MaTeMaTHUeCKUX Mojerel
1 aJITOPUTMOB; CO3JaHUE TPEXMEPHBIX MOJeNel U BBITIOMHEHHE MPOLELyphl TEKCTYPHPOBAHUS; pa3paboTka, peau-
3ays ¥ TeCTUPOBAHUE MPOrpaMMHOrO obecriedeHus. [IpuBenieHa cTpyKTypa TEXHOJIOTHMH, 0000IIeHHas AuarpaMmMa
KJIaCCOB MPOrPAMMHOTO 00€CIIEUeHH s, a TAKXKE ONUCAHHIE COAEPIKAHNS U XapaKTEPHBIX 0COOEHHOCTEN KaXKIOT0 JTara.
IIponece pa3paboTky MPOrpaMMHOTO 00ECIIEUEHHsT paccMaTpUBaeTCsl Ha puMepe cozmanus 3D - BUpTyansHOTO Me-
TaJUTyprUYECKOro 11€Xa, B KOTOPOM OCYILIECTBISIETCS] MOJETMPOBAHNE TEXHOIOTHUECKHX MPOLECCOB, pabOThI arpera-
TOB, 00OPY/IOBaHMUS U JISHCTBUII IepcoHaa.
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This article contains a solution to the problem of software development 3D virtual environments for creation of technology
process simulation and complexes. Software development technology consists of the following steps: collection and analysis of data on
objects and processes complex; development the project of the system; development mathematical model and algorithms; create and
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texturing three-dimensional models; development, implementation and testing software. Shows the structure of technology, generalized
class diagram, description of the content and characteristics of each stage. The software development process is considered by creating
3D virtual metallurgical plant in which carried out modeling of technological processes, works of the units, equipment and staff.
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HccnenoBaHo KaueCcTBO HOHHO-TIIA3MEHHBIX TIOKPBITHIA, HAHECEHHBIX Ha W3S U3 JINTEHHBIX aIFOMIHHEBBIX CILIa-
BOB crcteM sterupoBanust Al-Si u Al-Si-Cu. OrieHnBaiCh apamMeTphl IIOKPBITHIA: IIIEPOXOBATOCTD, TOJIIMHA, TIOPUCTOCTD,
ajre3us, BHEITHM BUA. Ha oTmBKax n3 KpeMHHICOIEpKAIHX CIUIAaBOB (pOPMUPYETCs TOKPBITHE C HEOTHOPOTHON OKpa-
CKOM. DTO CBS3aHO ¢ HAIMYKMEM Ha MOBEPXHOCTH CIUIABOB 30H 3BTEKTUKH (0-(ha3za+Si). C 1enbo pelieHust JaHHO# Tpo-
OreMBbI OBIIIO MCCIIEIOBAHO BIHSTHUE 0COOSHHOCTEH 3aroMHeHNsT ()OPMBI PAacIIaBOM, CKOPOCTH OXJIKACHHS B IpoIiecce 1
HOCJIe KPUCTAIUTM3AINH, PEKUMOB TEPMHUYECKOH 00pabOTKU Ha CTPYKTYPY ¥ CBOIMCTBA JIMTEIHBIX AJIFOMHHUEBBIX CILIABOB.
Ha ocHoBe mccienoBanmii yCTaHOBIGHBI BAPUAHTHI M TTapaMeTpPhI TEIIOBOH 00pabOTKH CIITABOB, 00ECTICINBAIONINE HAH-
Jy4lllie NOoKa3aTeId KauecTBa MOKPBITUI. YBEIMUYEHHbIC CKOPOCTH OXJIAXKJICHHUS U COKpAIllEHHAs AJIUTEIbHOCTb CTapeHUst
TIPHBOJIIT K M3MENBICHHIO CTPYKTYPBI  00ECTIEUeHIIO O0Tee BRICOKMX MEXaHNUECKHX CBOUCTB. KauecTBO HOHHO-TIIa3MeH-
HBIX MTOKPBITHH yIyulllaeTcsl 32 CUET U3MEJIBICHUSI KpeMHUHCOep Kalliel 3BTeKTUKU 1 yBEJIMUYEHUs! TBEPOCTH, YTO MOBBI-
mraeT 3((GeKTHBHOCTB MPOBEICHHS OEpAIlHii TOATOTOBKH MOBEPXHOCTH MO]] HAHECEHNE MTOKPBITHS.
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Quality of ion-plasma coatings applied on aluminum casting alloys Al-Si and Al-Si-Cu alloying systems is investigated.
Characteristics of coatings as surface finish, thickness, pore volume, adhesion, face were evaluated. On the casting containing
silicium coating is formed with non-uniform color. This is due to eutectic area on alloys surface (a-phase + Si). To solve
this problem influence features form filling melt, cooling rate during and after crystallization, conditions heat treatment on
structure and properties casting aluminum alloys were investigated. Based on research variants and characteristics alloys
heat treatment providing the best quality coatings are established. Increased cooling rates and decreased age time result to a
structure refinement and ensure high mechanical properties. Quality of ion-plasma coatings improves by refinement siliferous
eutectic and hardness increase, which improve efficiency of surface preparation operation for coatings.
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OpHOM U3 BaXKHBIX 3a/1a4 COBPEMEHHOH HAayK! U TEXHUKH SIBIISIETCS. PETHCTPALMS M BUICOM300paKEHUE PA3ITNIHOTO
BHUJIa U3IY4YE€HHUH — OT BUJMMOTO CBETA JI0 YACTHIl BEICOKUX HEpruid. [y MX perucrpaiuu KOpOTKOBOJIHOBBIX U MOHU-
3UPYIONIHUX U3ITYYCHUH IPUMEHSIOTCSI MOHOJIHUTHBIE U THOPUIHBIE IETeKTOPBI, KOTOPBIC OTIIMYAIOTCS IO MPHHIINITY Aeii-
CTBUS, KOHCTPYKIIMU U TEXHOJIOTHU U3rOTOBNICHUS. B cTarbe paccmarpuBaeTcss HOBBIN THIT KBAHTOBOTO JIE€TEKTOpa, Ma-
TpPHIIA KOTOPOTO COMEPIKUT MMUKCEIH ¢ (hyHKIMOHATEHO-HHTET PUPOBAHHEIME CTPYKTypaMu. B paboTe mpoBeieHbI OIleHKN
OBICTPOJCHCTBHS M YyBCTBUTEIBHOCTH TAKOTO JeTeKTopa. [1oka3aHo, YTo OH 00J1a/Ial0T BHICOKOH YyBCTBUTEIBHOCTHIO,
BBICOKMM OBICTPOJICHCTBHEM ¥ KOOPJMHATHBIM pa3pelIeHueM. DTO JIOCTUTAeTCsl IyTeM NPHMEHEHHs] OpHTMHAIBHON
3NEKTPUIECKOI CXeMbI U KOHCTPYKLUH NTUKcenu. [1okazaHo, 4To 1U1s I€TEKTOPOB TAKOTO TUIIA He TpedyeTcs CreUatbHOMI
BHEIIHEH IeKTPOHNKH. [{eTeKTOp MOXET OBITh HETTIOCPEICTBEHHO COBMEIICH C KOMITBIOTEPOM.

RESEARCH AND DEVELOPMENT OF THE DETECTOR BASED
ON FUNCTIONALLY INTEGRATED PHOTODIODE CELL

Murashev V.N., Legotin S.A., El'nikov D.S., Krasnov A.A.

National University of Science and Technology “MISIS” (MISIS),
Leninskiy prospekt 4, Moscow, Russian Federation, 119991, e-mail: vohmurashev@mail.ru

Registering and video imaging of various types of radiation from visible light to high-energy particles is the
one of most important problems of modern science and technology. For registering short-wave and ionizing radiation
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