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mucT acbecTta, 3aKpHIBAIOT SIIIUK KPBIIIKOW M 0OMa3bI-
BAIOT €€ CMEChIO OTHEYIIOPHOH TIIMHEI ¢ TeckoM. [locie
€CTECTBEHHOM CYLIKH SIUK CTaBAT B I1€Yb, HArpeTyIO
0 3aJaHHOW TeMmmepaTypbl. Pa30opKy SANIMKOB ITO-
Cclie LIEMEHTAllUU OCYLIECTBISIOT TIPU TeMIEepaType He
Boie 100 °C.

[Ipon3Boamiiock ympouHEHHE PEXYIIETo HHCTPY-
MeHTa u3 OblcTpopexyiel craan P6MS. Temneparypa
1150°C c BbIIEpKKOW B TEUEHHH 8§ 4. 3aT€M OCYIIEeCT-
BistoT Harpes 1o 1200 °C, moacryxusanne 10 1050 °C.
Otnycky npu 560°C ¢ npopoDKUTENBHOCTBIO 10 1 U
W KPUOTEHHOW 00paboTKe B IKHUAKOM a30T€ B TCUCHHU
30 muH. IlOBEpXHOCTHBIM YHIPOYHEHHBI U MU3HOCO-
CTOMKMH cnoit mryounoit 2,1-2,3 MM 1o BepiinHe 3y0a,
TBepAocThi0 66-68HRC ¢ mpuiryckom o g oBaHue.
VI3HOCOCTOHKOCTh 3€HKEPOB M Pa3BEPTOK yBEIMUYMIIACH
B 1,5-2 paza.
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VonHoe a3oTpoBaHUE MPEIHA3HAUCHO JUIS MTOBEPX-
HOCTHOTO YNPOYHEHHs JeTanell M3 KOHCTPYKIMOHHBIX
cTajell pa3IMIHBIX CTPYKTYPHBIX KJIACCOB (TIEPIUTHOTO,
MapTEeHCUTHOTO M ayCTEHHTHOIO), TUTAHOBBIX CIIIABOB
1 CIUIaBOB HA OCHOBE TYTOIUIABKMX MeTa/uioB. [Ipu sTom
TIOBBIMIACTCS TIPOYHOCTH, TBEPJIOCTH, H3HOCOCTOHKOCTH,
KOPPO3HOHHAs CTOMKOCTb.

IIpuHuun neicTBrUs HOHHOTO A30TMPOBAHUS 3aKIIIO-
4yaeTcss B TOM, YTO B Pa3psLKCHHON a30Toconepxkaliei
ra30BOM cpesie MeX/y KaTol0M M aHOJOM BO30YKIaeTcs
TICIOMMNI pa3psill, U MOJOKHUTEIbHBIE HOHBI C BBICOKOI
SHepruei, 6oMoapaupyst NOBEPXHOCTh AETallH, HarpeBa-
0T €€ JI0 TEMIIEPaTy Pl HACBIILICHHUS 1 BHEAPSIOTCA B HEe,
(dopMupys TBepIbIil pacTBOp a30Ta B MeTa/ule, a IIpH
JNOCTIIKEHUSI TpeJesa pacTBOPUMOCTH — HHUTPUIHbBIC
(a3l CTpyKTypa a30TUPOBAHHOTO CIIOS B OOLIEM CITy-
Yyae COCTOMT U3 JBYX 30H: BHEIIHEH — HUTPHUJHEIEC 30HEI
U pacronararoreiicss o Heil 1uddy3noHHON 30HBI, CO-
CTOSIIIEH M3 TBEPAOTO PacTBOPA C AUCTIEPCHBIMHU BKITIO-
YEHHUSIMH POMEXYTOUHBIX (a3.

3y0b4aToe Koleco yCTaHaBIMBAIOT B pabouyio Kamepy
HA tuna HIIIB-28. Jlanee yepe3 kamepy NpoKaurBaeTcs
CMEeCh a30Ta C BOJOPOJOM, OTHOLICHHE KOHIEHTPALMH
obuto paBHO 1. OOBIYHO pabodyee MaBlICHHWE B KaMepe
0-665 Ila, nanpsokenue paspsna 400-800 B, TOK 0-1A,
Temreparypa npu obpabdorke 300-500 °C.

ITpomnecc BBIMONHANN B 2 CTaANH:

1) oumCTKA IeTaIN KaTOJHBIM PacHbUICHUEM;

2) HaCBILICHHUE.

Karomnoe pacmbuieHue NPOBOAMIM B TEUCHHU
30 muH, npu HanpsbkeHun 1100 B u nasnenun 20 Ila.
JlaHHBII Mponiece BRIMONHIM mpu Temmneparype 500 °C
u paspspkeHun 800 IMa. ITpogomxurenbHOCTs MpoLEc-
ca 3aHsu1a okoiso 2 yaco. TBeprocTs 3yOuaroro Koieca
H3roToBieHHas u3 cramu 40X, mocie a30TUPOBaHUS CO-
craBmwia 5800 MIla, 4To OBBICHIIO CTOHKOCTH, H3HOCO-
CTOMKOCTB 3y04aToro Kojeca Mo CpaBHEHUIO C HE a30TH-
POBaHHBIM B 2 pa3a.

YINPOUYHEHUE METOJOM HAIIJIABKH
JEIMMPYIOIIUMU METAJIJIAMUA
Caupexe M.A., Konsiimkua MLA.
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DTOT METOA YNMPOYHEHUS! OCYIIECTBISIOT A yBe-
JMYEHHsT U3HOCOCTOMKOCTH, KapONPOYHOCTH H IKCILIY-
aTaMOHHOH cTolKOoCTH moBepxHOcTel [1]. MeTtomom
HaIUIaBKH JIETUPYIOMUMH METaZIaAMH MOXKHO HOBBICHTH
CTOMKOCTb PEXYLIMX HHCTPYMEHTOB M3 OBICTPOPEXKY-
mux crajeil. B 1aHHOM ciyyae Ha NEpeAHION MOBEpX-
HOCTbH pe3lia BOJIM3M BEPIINH DIABHOW PeXyIled KpoM-
K HAHOCAT IOPOIIKK KapOuaoB Bosb(pama, THUTaHA
W IPYyTHX METaJUIOB WM, HAIpHMep, OKHCIOB, HUTPH-
JI0B, OOPHIOB, B TOM 4YHCIe KyOHMYecKoro HUTpuaa dopa
3epauctocTtbio 10...300MxM. Hamnapnsror meTtamn Ha
OUMINCHHYIO IOBEPXHOCTh. Bece 3akalieHHBIE aeTanu
nepes HarulaBKOW HEOOXOIMMO MOIOTrpeTh. Meromamu
HAIUIaBKH JIETHPYIONIMMH METAJIaMH MOXKHO TPOH3BO-
JUTH YIPOYHEHHE M BOCCTAHOBJIEHHE MAaJIOra0apHTHBIX
B])Ipy6Hl)IX, MPOIIMBHBIX U PA3ACIIMTECIIbHBIX HITAMIIOB CO
CIIOKHOH TpaBIOpOil paboueil yacTH METOIOM HAaIUIaBKU
JIMCIEPCHOHHO TBEPACIONIMMH CTAIsIMH. B nanHOM City-
yae yBEJIMYUBACTCS CTOMKOCTD B 3...6 pa3 IO CPaBHEHUIO
CO CTOMKOCTBIO TepMHUYECKN 00pabOTaHHOTO He HaIlIaB-
JICHHOTO WHCTpyMeHTa. TNl HalulaBIeHHOTO MeTaja
X5MS5 BOK15® (anexrpon O3U-4), X20M10 B11K18D
(anekrpon O3U-5), 5X12 BEM® (anekrpox XAAUM-1).
ITocne HamaBiaeHUS MOMYy4YarOT METAJUl ¢ HU3KOW TBep-
nocteio, 00brgHO He mpeBbimaromeir 30-40 HRC, uro
MO3BOJIICT TPOHM3BOIUTH MEXaHHYECKYIO 00paboTKy
pesuamu, ¢pesamu, cBepiaamu. [locie OKoHYATENbHOI
MEXaHH9IeCKOoi 00pabOTKH HAILIABICHHBIC MITAMITBI IO/
BEpraloT HarpeBy MpH TemIleparypax, oOecrednBaro-
MUX Pa3BUTHE MPOIECCOB AMCHEPCHOHHOTO TBEPACHHS
B CTAQHJAPTHBIX TSPMUYCCKHX Medax. TeM caMbIM MOXKHO
IOJIy4YUTh MOBBILIEHHE TBEPAOCTH 10 TpedyeMoro ypos-
Hi1 49...56 HRC mis mramnoB ropsiaero u 60...64 HRC
JUISL IITAMIIOB X0JI04HOTO fedopmupoBanus. Ha pesen u3
ObICTPOPEXKYILEH CTAIN HAILIABILSUTH KapOu/ Bosib(pama,
CTOMKOCTB OKazanack B §...10 pa3 BrIme, paboras Ha 60-
Jiee BBICOKHMX peXuMax peszanus. Eciu HanecTn kyOuue-
cKuil HUTpUA OOpa, TO MOXKHO emIe OOJbIIe YBETUIUTh

CTOHKOCTb.
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MOBBIIIEHUE U3HOCOCTOMKOCTH
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Mypomcxuii uncmumym Baadumupcrkoeo 2ocy0apcmeeniozo
yrusepcumema umenu Anexcanopa I pucopvesuua
u Huxonas I'pueopvesuua Cmonemoswvix, Mypom,
e-mail: mivigu@mail.ru

DNEKTPOUCKPOBYIO 00pabOTKY MPUMEHSOT JUISl MO-
BBIILIEHUS] U3HOCOCTOMKOCTH M TBEPAOCTH IMOBEPXHOCTEN
JeTalel MaIluH, JOJITOBEYHOCTH METAJIOPEXKYIIETo,
CJIECApPHOTO U IPyroro MHCTpymeHra [1]. DtoT Bua 00-
paboTKM JaeT BO3MOXKHOCTH 3HAUUTENBHO H3MEHHTHh
TBEPJIOCTb, H3HOCOCTOHKOCTB, TEIUIOCTOMKOCTh M T.K.,
KaK OBICTPOPEKYILIEeH, TaK U IPYTUX UHCTPYMEHTAIBHBIX
craneif. [Ipu 3mekTporckpoBoil 06paboTKe TOBEPXHOCT-
HBIH CIol MeTayuta n3nenus (KaToaa) Jerupyercs Mare-
pHaoM 3J1eKTpoza (aHoAa) IPU HCKPOBOM pa3psiie B BO3-
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IyIIHOW cpene. XMMHUECKUE PEaKlMu, MPOUCXOIAIINE
TIPU 9TOM, 00pa3yIoT B IIOBEPXHOCTHBIX CIIOSX 3aKajlod-
HBI€ CTPYKTYPBI U CIIOKHBIE XWUMHYECKHUE COCIUHEHUS,
u oOpasyercs audy3HOHHBI M3HOCOCTOWKHI yIpod-
HEHHBIA CIIOW. DJIEKTPOA PEKOMEHJYeTCsl pacroJiarath
MEPIeHIUKYIIPHO M0 OTHOIIEHUIO K YIPOUHSIEMOil mo-
BepxHOCTH. Hamu OBUTH IPOM3BEICHEI YIIPOUHEHHE Pa3-
BEpPTKHU 37ekTpogoM DI'4 mo 3amHed rpaHu v 3a00pHOM
yacTu. CKOPOCTh MEPEMENIEHHsI IEKTPOAA MPU PyIHOMH
obpabotku He mpeBbimiana 0,08 v/mMuH. CTOHKOCTE pas-
BEPTKH BO3pociia B 2...3 pa3a 110 CPaBHEHUIO C HE yIpoU-
HeHHBIMH. Kak BHIMM, 3JI€KTPOMCKPOBOE YIPOUYHEHHE
9 }EeKTHBHO MPUMEHSTH JUISl HHCTPYMEHTOB.

[IprMeHeHue >MEKTPOMCKPOBOTO YIPOUYHEHUS TBEp-
JAbIM CIIJIaBOM U 3JICKTpOAAMU H3 APYTUX MaTepuajioB
TMO3BOJISIET HE TOJIBKO YBEJIUYUTH IMPOU3BOAUTECIIBHOCTH
00pabOTKH, CHU3UTH PAcXo] Ha SKCIUTyaTallli0 HHCTPY-
MEHTa, HO ¥ 3HAUUTEIIBHO COKPATHTh PacXoj ObICTpOpe-
Kymieit cranu [2].
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JIEKTPOHHBIN YYEBHbBIN BJIOK
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Ha xadenpe texnocdeproit 6e3omacnoctn MAJINU
C IPHBJICYCHUEM CTYACHTOB, O0YYaroMXcs 110 HaIpas-
neHnto «MHOpMaTHKa M BBIYUCIMTEIbHAS TEXHHUKA»,
Hayara paboTa MO CO3/AHHUIO DJIEKTPOHHOrO 00Opa3oBa-
TEJIBHOTO pecypca Uil JUCHMIUIMHBL «be3omacHOCTh
JKU3HE/CSTEIBHOCTI) C UCIIONIb30BAHUEM COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTHH.

Ilenbro HacTosIICH PabOTHI ABISIACH pa3paboTKa Ha
OCHOBE METOIMUECKOr0 OCco0usT « MUKpPOKINMAT TIPOM3-
BOJICTBEHHBIX MOMEIICHUI» [ 1] BIEKTPOHHOTO y4eOHOTO
OoKka I CaMOCTOSITEIBbHOW MpopaboTKH TeopeTHYe-
CKOT'O MaTepHasa U MpoLe1ypbl BBIIOIHEHHs JabopaTop-
HOM paboTEHI.

VueOHblii 610K COCTOUT U3 JIByX aBTOHOMHBIX HHTE-
PAKTUBHBIX MYJIBTHMEANHHBIX MOJLYJIEH, KOTOPBIE BBITION-
HEHBI C UCIIOJIb30BAHUEM OJICKTPOHHBIX IPE3CHTALNUH,
co3naHHbIX B mporpamme Microsoft Office PowerPoint
1 OIyOJIMKOBAaHHBIX C IOMOUIBIO HAICTPOUKH 1Spring.

B mepBoM MoOAyne IpeJCTaBICHbl OCHOBHBIC CBE-
JICHUsT O XapakTepe BO3ACHCTBHS MeTeonapaMeTpoB
Ha OpraHH3M 4YeJOBEKd, T'MTHEHHYeCKHue TpeOOBaHMSA
K MUKPOKJIUMATY MTPOU3BOJCTBEHHBIX IOMEIICHHUH, TAHO
OIHCAHHE METEOPOIOTHYCCKUX W aKTHHOMETPHUYECKHX
KOHTPOJIbHO-H3MEPUTEIILHBIX TPUOOPOB.

Bropoii MOIynb CONEpKUT MOPSTOK OINPEASIICHUS
HOPMHUPYEMBIX MapaMeTpOB MHKPOKIMMAra B IOMeIe-
HHUHU J1abOpaToOpHH, SIEKTPOHHBIE TAOIUIBI 111 0hOpM-
JeHus ¥ 00pabOTKH pPe3ylbTaToB W3MEPEHHI, a Takke
TECTOBBIC 331aHUS TSl KOHTPOJIS YCIICHIHOCTH CaMOIIO-
TOTOBKH.

TpeGoBanus st paboThl ydeOHOro OyOKa: omepa-
nuoHHas cucteMa cemeiictea Windows/Unix ¢ ycTaHOB-
nenHbiMu nipuiokerusmMu Adobe Flash Player Bepcun He
umwke 9 win Adobe Shockwave Player, a takke Microsoft
Office 2007.
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Mockosckuii asmomoouIbHO-00POANCHBLL 20CYOAPCMEEHHBII

mexnuueckuil ynusepcumem, Mockea,
e-mail: henkan@mail.ru

Hacrosiass paborta HampapieHa Ha COBEPIICHCTBO-
BaHHE METOJOB 3alUTBl JKWIOH CPEibl OT BBICOKHX
KOHIIEHTPAIMH 3arps3HSIONIMX BEIIECTB B BO3IyXE Ce-
nute6Hoi Tepputopun. C 3Toii 1esblo OblT pa3paboTaH
MaJIorabapuTHBII TeHepaTop KHUCIOPOa, TIO3BOJISFOLIHIA
HEePEKIIF0YAThCSl ¢ BEHTHISIIUN JKUJIOTO ITOMENIEHHsT Ha
pereHepaTuBHYI0 CUCTEMY JKu3HeoOecnedeHus. OcHOBOM
Merona siBIsieTcsi mpouecc (orocuHTesa. B perenepa-
THUBHBIX CHCTEMaX KHMCJIOPOJ[ HE ITOCTYHAeT U3 BHEIIHUX
HCTOYHHKOB, a SIBJISCTCS OJJHUM M3 BELIECTB, y4acTBYIO-
muX B KpyroBopore. Takum 00pa3oM, OCYIIECTBISIETCS
3aMKHYTBIH KpyT, He TpeOyIoIiuii OONBIINX PEeCypcoB.
C TOUKHM 3peHUs 3aTpaT dTOT METOJ SBISAETCA Hamboiee
BBITOIHBIM, TaK Kak A ero obecriedeHus Tpedyercs
JIMIIb CBETOBASI SHEPTHS.

TIpuHUMIHATBHAS BO3MOXKHOCTB CYILECTBOBAHUS Ue-
JI0BEKa Ha OCHOBE PEreHepali NOTPeOIsieMbIX BELIECTB
U3 HPOYKTOB JKU3HENEATEIFHOCTH BBITEKAET U3 TOTO
OYEBHIHOTO OOCTOSITENBCTBA, YTO MOTPEOIsieMbIe B3pOC-
JBIM OPraHM3MOM JJIEMEHTBI BBIBOAATCS MM 00paTHO
B OKPYIKAIOIYIO CPEy B CTPOIOM COOTBETCTBHMH C BBE-
JEHHBIM HX KonmdecTBOM. Pabora cHCTeMBI OCHOBaHA
Ha TEXHOJOTUH HENPEPHIBHON HEMPOTOYHON KYIBTYpBI
XJIOpeJUIbl, TpeOyromeil ONnTUMU3ALNKH MUHEPaTbHOTO
nutanus (cpena Tamms) u oObema Gropeaktopa (MeHee
40 TUTPOB MIOXO MOAXOIAT AJIS KU3HEOOECIIeUeHUS ye-
JIOBEKA).

Pa3paboTanHHas cucTeMa JKM3HEOOECIICUeHUs KHC-
JIOPOZIOM MO3BOJISICT MCKJIIOYUTh MPOHMKHOBEHUE TOK-
CHYHBIX BENIECTB B BO3AYX JKWJIBIX IOMENICHU, 4TO
O4YE€Hb BECPOATHO IIPU BbICOKHMX KOHICHTpaluAX, I10-
CKOJIbKY TIPHMEHSEMBIC B IIPUTOYHOW CHCTEME BEH-
TWISUM METOJBl OYMCTKH HE CIIOCOOHBI CIIPaBHUTHCS
C HHTEHCUBHBIM 3arpsi3HCHUEM, BBI3BAHHBIM I'OPEHHEM
TOP(MSIHUKOB WITH 3aJIOBBIMU BBIOPOCAMHU IIPOMBIIILICH-
HBIX HPEIIPUSITHH.
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