. HOJII/IHpOHI/IJIeH HCIIOJIB3YIOT IJId HU3rOTOBJICHUSA BCHTUIIAIIHOHHBIX pr60Hp0BOI[0B,
JIoTIacTe BEHTUJISITOPOB, TeAANIel akcelepaTopa, a TaKkKe I OOJUIIOBKH JBEPEH; U3 ITOTO
MOJIMMEPA U3TOTOBJISIOT PYUKH, KPIOUKHU U JP.

e [TonmumeTHIIMeTaKpUIIaT — OCHOBHOM MOJUMEp JJIsi U3TOTOBJICHUSI JeTallell BHyTpHUCa-
JIOHHOTO OCBEIIEHHUS, 3aIIUTHBIX KOJIMAKOB (hoHApel 3aHETO CBETA.

e [Inactmaccel Ha OCHOBE aleTo0yTHpAaTAa LIEILTIOI03bI UCTIONB3YIOT ISl OOJIUIIOBKH PYJIEBOTO
KOJIeca, U3TOTOBJICHUS KHOMIOK YIIPaBJIEHUs, a TAKXKE PA3HOOOPA3HBIX JEKOPATUBHBIX JICTAJICH.

e 13 monmaMu10B U3rOTOBISIOT JIONACTH BEHTHJIATOPOB, MOIIIMITHUKH, TOIIMBOIPO-
BOJbI, HAITPABJIAIOIIHC CI/II[GHHﬁ, ACTAJIN IBCPHBIX 3aMKOB.

e 13 monusTHIIeHa — TOIJIMBHBIE 0aKH, YIJIOTHUTENbHbIE NMPOKIAIKU, OOJIUIIOBKY JBE-
pei, 6araxXHUKOB.

e [TonurerpadTopaTUIEH NPUMEHSIOT JJIS HW3TOTOBJICHHS BTYJIOK MOAIIMITHUKOB
CKOJIbXXCHUA.

o @eHOIIACThI — AJIS AJIEKTPOU3OIIALMOHHBIX JIeTallel CUCTEMbI 3aKUTaHus U JIp.

B 3axmrouenne MOKHO OTMETHUTD YTO HanuJy4dmiasa HalC)KHOCTb paGOTBI aBTOMO6I/IJI$I, €ro
JOJITOBEYHOCTh, KOM(DOPT MpH €3/1¢ U OE30MaCHOCTh JABMKEHHUS MOTYT OBITh 00€CIeYeHbI IPH
YCIIOBUY IIPUMEHEHHUS ITOJIUMEPHBIX MaTEPUAIIOB — IUIACTMACC, PE3UH, JIAKOB M KpacoK U Ip.

YJIK 621.78.066.6
Bbi0op TeMnepaTypHO-BpeMeHHBIX NIAPAMETPOB CTYNEeHYATOM 3aKaJIKHU
JJIS1 BBICOKOJIETHPOBAHHBIX CTaJleil

Crynentsl rp. 10401112 Oxtoictok /. H., A6pamosuu A. FO.
Hayunslii pykoBoautens — Cteganosuy B. A.

benopycckuii HaMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET

r. MuHck

3akajika SBJIAETCS OCHOBHOM M BaKHEHIIEH omeparueil OKOHYaTEIbHOW TEPMUYECKOM
00paboTku mHCTpyMeHTOB. OHa JODKHA 00ECTeYMBATh BBICOKYIO TBEPJAOCTh, H3HOCOCTOM-
KOCTb, TEMJIOCTOMKOCTh U BBICOKYIO ITIPOYHOCTD PEXKYIIEH 4aCTU HHCTPYMEHTOB.

OCHOBHBIMHU TIApAMETPAMHU 3aKATKHU, ONPEACIISIONIMMU CTPYKTYPY, TBEPIOCTh U TEIIO-
CTOMKOCTh MHCTPYMEHTAJbHBIX < CTAJICH, SBISIOTCA TeMIepaTypa M MNPOAOIKUTEIbHOCTD
HarpeBa Mpy BHITIOJIHEHUH STOM OIepalliu, a TAK)Ke YCIOBHS OXJIaXKIeHUs. Bbicokasi CKOpOCTh
OXJIQKICHUS TPH 3aKallke BBICOKOJIETMPOBAHHBIX CTallel cocoOCcTBYeT nedopmanuu aeraneit
U TIOSIBJICHUIO TpeniuH. s ycTpaHeHusl MaHHBIX AePEKTOB MPUMEHSIOT CTYIEHUYATYIO 3a-
kanky. [Ipu cryneHuaToil 3aKaike U3Jeiue, HarpeToe 0 TeEMIEpaTyphl 3aKajlkUd MEPEHOCAT B
XKHUJIKYIO cpeny, umeromyio temreparypy Ha 50—-100 °C Brbilie MapTeHCUTHON TOYKH MH 1St
3aKaJTMBaeMOM CTaJH, BBIIEPKUBAIOT HEKOTOPOE BPEMsI HEOOXO0IMMOE JIJ1s1 BHIPAaBHUBAHHUS TEM-
nepaTypsl 110 CEYCHHIO, a 3aTeM OKOHYATENbHO OXJIAXKIAI0T Ha BO3/IyX€E.

t°C
i

7 Z
675

500 \\\5 k\ }
550

777
Ny
. <«

| S

~

. Bordepmka
Pucynok 1 — CryneHuaras 3akaika

54



[Tpu 0OBIYHOM CTYNEHYATON 3aKallke MHCTPYMEHTHI U3 OBICTPOPEXKYIIUX CTallel oxia-
KIAIOTCS B KHJIKOM Cpejie ¢ BBIACPIKKOM B 30HEe A (pucyHOK 1, kpuBas 1) mpu temmeparype
400-550 °C, orBeuaromieil 001acT HanOOIBIICH YCTOMYMBOCTH MEPEOXIIAKICHHOTO ayCTe-
HUTA; MPOJOJIKUTEIFHOCTh BBIAEPKKH IPU 3TOH TeMmIepaType BHIOMPAIOT paBHON BpeMEHU
OKOHYATEJIbHOTO Harpena, a AajbHEHIIee 0XJIaXKIEHUE IPOBOAAT HA BO3AYXE.

B kagecTBe oxsaxkaaromniei cpeipl Ipu JAHHOM CIIOcO0e 0OBIYHO HUCIIONIB3YIOT KaTHEBYIO
CEJINTPY WJIM €€ CMECHU C €KUM HAaTpoM. J[aHHBII pacIuiaB sIBISIETCS B3PBIBOOIIACHBIM U pa3b-
€1aeT MOBEPXHOCTh JETAH, YTO IPUBOJUT K OpaKy.

ITpumeHeHne BBICOKOCTYIIEHYATOM 3aKalKU (PUCYHOK 1, KprBas 2) pacrioyloxeHHO! 30He b,
oxBaThIBarole nHTEpBaI TemMiieparyp 600675 °C mo3BOIHT UCIIOIB30BaTh B KAUECTBE pacrlyiaBa
cmeck coneir 30 % BCI2 + 20%NaCl + 50%CaCl2, xotopas mmeer Temneparypy IUIaBICHHs
Bhie 500 °C u siBisieTcst HeB3phIBoomacHo. Ho mpu TaHHBIX TeMmepaTypax y ObICTPOPEKYIIHX
CTajlell W3 ayCTEHHWTa IO TPaHUIAM 3€pPEeH BBLACISIOTCS BTOPHYHBIE KapOWJbl, BHI3BIBAIOIINE
«I10p4y» TEIUIOCTOMKOCTH U CHU)KAIOLIHE BSI3KOCTh. AHAIN3 TEPMOKUHETUYECKUX AUArpaMM pac-
naJia ayCTeHUTa MO3BOJIWIT OMPEIEIUTh TEMIIePaTypPHOBPEMEHHBIE MapaMeTphbl BEICOKOCTYIIEHYA-
TOW 3aKaJIKu I ObIcTpopexymux craneit (P6MS, POMSKS, P12): t=580-600 °C ¢ BbIaepKoii
<2,5MuH. JlaHHBIE TeMIepaTypHOBPEMEHHbIE MTapaMeTphl obecreyar MUHUMAaIbHOE KOPOOIeH e
JUIMHHOMEPHBIX U3JIEIUN, OTCYTCTBHE B CTPYKTYpPE IMOBTOPHO BBIAGIUBIINXCS BTOPUYHBIX Kap-
OHIOB ¥ IPUMEHSATH BBICOKOCTYIIEHYATYIO 3aKaJKy AJIsl U3EIUN TONMIMHON He Oonee 15 M.

YK 612.745.669.13
MexayHapoaHasi MAPKHPOBKA aJJIOMHHUEBBIX CIIaBOB

Cryaent rp.10405515 Mpmukosen C. A.

Hayunsiii pykaBonutens — Beitnuk B. A.

benopycckuii HaMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET
r. MuHck

B MupoBoil anoMHUHHEBOW MPOMBIIIEHHOCTH MPUMEHSETCS] CUCTEMa KacCU(PUKAUU
IIOMUHHEBBIX CIIJIaBOB, KOTOpasi OCHOBAHA HA CUCTEME AMEPUKAaHCKON ATFOMUHUEBON Acco-
nuauu (AA). Oty ke KiaccupuKalnio NPUMEHSIOT MeX1yHapoaHble ctanaapTel ISO u eBpo-
neiickue crannaptel EN, HO B JononHeHue K M(PPOBBIM 0003HAYEHUSAM CIJIAaBOB MPUMEHSIOT
Takke OykBeHHO-LIM(poBbIE 0003HaUECHUs. Bee antoMuUHUEBBIE CIIIaBbl MOJPA3AEIAIOTCA Ha
nepopMupyemble U TUTEHHbIE, KOTOPhIE, B CBOIO OYEpeib, TOIPa3AesI0TCs Ha pa3InyHbIe ce-
puu (rpynmnsl) MO IJIaBHBIM JIETMPYIOMIKUM 3yieMeHTaM. Kaxkaas u3 3Tux rpynn npuHaIIeKuT
VI K TEPMUYECKH YIPOUHSAEMBIM CIUIaBaM, WM K TEPMUUECKH HE YIIPOUHAEMBIM cIiiaBaM. Ha
OCHOBaHWHU KJaccu(uranmu AMEpUKaHCKON AJTFOMUHHUEBOW ACCOIMAIMM aMEPUKAHCKUMA
cranaapT ANSI H35.1 maet cuctembl 0003HaYSHUI alFOMUHUS U aIFOMUHUEBBIX CIIJIABOB.

MexnyHapoaHas MapKHUpOBKa J1e(OpMUPYEMOTO aTOMUHUS U J1eHOPMUPYEMBIX allto-
MUHHEBBIX CIUIABOB NpHBeJieHa B Tabnuue 1. B Hell mpumensieTcs nudposas cuctema 0003Ha-
YEHUs U3 YeThIpex udp.

[epaast mdpa «1» ykazpIBaeT CepHI0 MapOK TEXHUUYECKOro amoMuHusL. [Ipr3HakoM, o KoTo-
POMY ATFOMUHUEBBIN CIUIAB OTHOCUTCSA K OJJHOM U3 CEPUU OT 2XXX J10 8XXX, ABIISAETCS JIETUP YOI
SJIEMEHT ¢ MAaKCUMAJIbHBIM CPETHUM (HOMUHAJIBHBIM) cojiepkaHueM. MckiltoueHne cocTaBisioT
CIUIaBbI CEpUM 6XXX, B KOTOPBIX TJIaBHBIM MPE00JIaIatoM MPU3HAKOM SIBJISIETCS. COOTHOILIEHUE CO-
JIep>KaHMsl MarHust ¥ KpEMHHUS, KOTOpPbIE JOCTYIHBI 17151 00pa3oBaHus CHIMLMAA MarHus Mg2Si.

Ecnu onnHakoBoe MakCUMalIbHOE CpeIHEE COJIEp KaHNE B CIUIaBE UMEIOT HECKOJIBKO Jie-
THPYIOLIUX 3JIEMEHTOB, TO BBIOOp CEpUU MPOU3BOAUTCS B MOPSAJKE CIEJOBAHUS CEpPUN: MEIb,
Maprasel], KpeMHUN, MarHui, CUJTMIU MarHus, LIUHK.

B mapkax amoMuHus cepunl 1xxx 0003HaueHUsI, KOTOpbIE UIMEIOT BTOPYIO Iudpy ot 1 10 9
yKa3bIBAIOT Ha CIIEIHATbHbIA KOHTPOJIb OAHOM UK O0Jiee MHAMBUYAIbHBIX pUMeceil. B crutaBax
cepuif OT 2xxx 10 8XXX BTopas 1M¢ppa B 0003HAYEHHM CIUIaBa yKa3blBaeT HAa MOJU(UKAINIO
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