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Caimait nam’ami

dificnozo wiena AH YPCP

Feopzia Boaodumupoauua Kagrensa
RPUCAAYYIOME QEMOPY (10 KHItZY

HEPEIMOBA

HNauuf NigpydHHK [PH3HAYEHHH QAR CTYAEHTIB MaWHHOOYAIBHHX BY3IE
i B nosHoMy 06'eMi MOXKEe BHKOPHCTOBYBAaTHCH NDH BHBYeHHI kypcis «Matepiano-
3HEBCTBO | TexXHOJoOTiA Mmertanise, «MetanoszHagcTeo». OxpeMi pozfinu niapyuHuxa
MOXYTh OYTH BHKOPHCTaHI, NpH BHBYEHHI Kypcis «TexHonoris tepmidoi o0polKus,
«lucrpymenTanshi marepianiu», ¢OCHOBH BHKOPHCTAHHA MaTepianis B KOHCTPYKIIAX
i BHpoBaxs. Hapyanbuui martepian y migpyuHuKy HaBeNeHHH 3 BPaxyBaHHAM OCTaHHIX
AOCHFHEHb METAN03HABCTBA Ta cymixuux nayk. [lpu wamucanui niapyuuxa suko-
pHCTaHo AOCBiA HaykoBol poGoT astopis y ®izuxo-mexanivnomy incTuTyTi
im. I'. B. Kapneuka HAH Yxpalnu ta GaratopiyHui [0CBIiA BHMKNagaHHA aBTOPaMH
y JbsiBcbxomy nonitexnivnomy inetutyTi (HuHi — Hawionansuuit yrisepeurer «Jlbsie-
ChbKa nogitexHikas).

CTBOPHTH 10 KHHTY aBTOPIB CNOHYKANa HaKTHYHE BIACYTHICTs CTHCAOTO NiaApyy-
H¥KA YKpalHCBKOK MOBOW, AkMA O 06'enysas y coli Bechb MaTepian Kypey, a Takom
HeoBxigHicTs cTabinizauii yxkpaincskol TexHiMHOl Tepminonorii. Bimomi niapyunuku
0. 1. I'ynsesa «MeTtannosepenses ta 0. M. Jlaxtina «Merannosenerne 4 Tepyuyeckan
ofpaloTka MeTan08s, 34 SKHMH BUHJIOCA HE OJHE MOKOJIHHA IHXKEHepiB, MaoTL oDCAr
noxas 500 cTopiHoK i He B MOBHIA Mipl BIANOBIAAOTE KiNLKOCTI FOHH, WO BHAIMAOTLCR
a0# BHBYEHHS UMX Kypeis. Cyuacui ninpyunukn 10, T1. Coannuesa ta in. «Martepuanc-
penenuer Ta [ [1. @PeTtucosa Ta iH. «MatepuanoBeaenne ¥ TEXHOAOTHA METAAA0BH
NPaKTHUHO HEAOCTYNHI YKPaiHCbKOMY HHTAYY Ta Mai0Th e GifbWHi o6ear — noHal
600 cropinok, [Tinpyunuxku B. I. Boabwaxkosa Ta in. «Marepianosnascreos 13
0, M, Banika Ta iH. «MeranosnascTBo», HaBuyanbHi nmocifuukn A. L Huwka 7a
P. A. fluioka «Marepiancanasersos Ta B. B. Tlonoeuua «Texnonoris KOHCTPYKLUIAHHX
MaTepianip | MaTepiano3HaBCTBO» TAKOM He 3HIMAWOTL BCix npobaesm 0CKLIbKA
PO3KPHBAIOTL HE BCI HACTHHH KYPCY Ta JIHIWAKTE AeAKi NporamtHHy.

Hamarauua npusecTH 3MicT KHMIH y BianosigsicTs o noTpef cneuianicris
MalwHHOBYLIBHEX cleliafbHOCTER 3MyCH/JO aBTOpiB Binbwe ysard 3BEpHYTH Ha
o6pofiky nosepxoHb AeTaned | Bubip matepianis. B neaxux nigpyduuxax | nociHukax
UMM MUTAHHAM TaKOXK MpPHAIIRETbCA ceplio3Ha yBara, ane pexoMeHIalil, Lo B HMX
MICTATECS HOCATE PEUENTYPHHIl XapakTep, 32rajbHi NPHHUMNM BHGOPY METANIMHMX
maTepianis i TexHonorilt ix o6poSxu posrasalTLCA B HegocTatHboMy of'emi. To X
HasBHiCTs pospiny BUGip MeTanis i cnnaBiB QAR BHTOTOBNEHHA AeTaled MalIMH
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y aHOMY MiAPY4YHHKY NO3BOARE Oinbl Joriuno o6'enHaTH Mix cobol iHWI po3aiin
KHHTH, M0B'A3aTH Teopiic 3 NPaKTHKOK. B niapyuHHKky TakoX onucaHa metosonoris
BHKOPHCTAHHS CHCTEMHOTO aHamiay npy AOCHIIKEHHI 3B'A3KIB MiXK CTPYKTYpOK
i BnacTHBOCTSMH cniaasis. PO3raAHYTO NPHHUKNHK i 3aKOHOMIPHOCTI PO3pOGKH
i NOGYAOBH iHBapiaHTHMX Mofened CTPYKTYpH CrnaBis, peanisauis sAKuX Ha piBHi
GHCAOBHX OUIHOK N4€ MOMKIMBICTH NPOBOMMTH (iaudHe oOrpyHTYBaHHS TeXHOJOriH
06pOGKH, 1110 3a6eaneyyioTh MABMUIEHHA eKCMyaTalliiHOT HapiHHOCTI BUPOGiB, BilkpHBaE
MOMUIMBOCTI AA8 Gibl) WMPOKOrO 3aCTOCYBaHHS B MeTAN03HABCTBI €NEKTPOHHO-
pfMHCIIOBANBHOT TEXHIKH,

Mpu cTEGpeHH] NiApYYHHKE ABTOPH MAKCHMANLHO CTapanHcA BpaxyBaTH Ailoui
nepkassi cranaaptd Yxpainu: JICTY 2494—94 eMeranu. O6pobaeHns aMilHOBaMbHE.
Tepmisn T2 suanauenusy; JCTY 2494—94 «[lpoxar yopunx metanis. Tepwminn Ta
gHaHadenns medextis nosepxnir; JNCTY 2552—94 «Pyau saniswi ta mapraHuesi.
Buau i snactusocti. Tepminum ta suaxauenuf»; ACTY 2733—94 «Koposis Ta
THMUYACOBHIt NPOTHKOPOSIAHHA 3aXHCT MeTanesux BHpoGiB. TepMiHH T2 BH3HAYEHHAs;
JICTY 2541—94 «Bup6unurso ausapHe. Tepminu Ta Bu3navenns»; JICTY 2751—94
«Mertanyprian nopowkosa. Tepminu Ta BuzHayeuuss ta JCTY 3830—98 «Koposis
MeTanis i ¢naasis. TepmiHd Ta BH3HAYEHHA OCHOBHHMX MOHATH.

AsTopu rauBoxo BAAYHi peuensenTam: unex-kopecnoHmenty HAH VYxpainu,
npodecopy O. M. Pomaxisy i npodecopy C. B. Kouapatioky 3a uiHHi nmopagu Ta
javBaeHHA wo Gyad BMCAOBNEeH] B npoueci po6oTH Hal MiApyYHHKoM. ABTOpH
Takosk saudi O, B. Meabnuxosy T4 cnigpoGiTHHKEM BMAABHWUTBA 3a JOMOMOTY, W0
fyna HanaHa Npd NIArOTOBU MIAPYYHHKE A0 APYKY.

AsTopu BynyTh BAAYHI 33 3ayBaMEHHS Ta MOGAKAHHS, CIPAMOBAHI Ha NOKPalleHHS
aMiCTY MiapydHWKa, SKi MOMKHA Hajcunarw 3a agpecoio: 79005, m. Jlesis, Bya. Kocra
Jesnuskoro, 6ya. 4, TTBD «Adiwas, E-mail: publish-afisha@utel.net.ua.



BCTYII

B icTopii ¢ycninbCTBA MeTaiH | CNAaBK 3aBXAM BigIrpaBaaW BaMAHBY POfb,
OCKinBKM HifKa Npaud Ges Hux Hemoxnupa. Bianosiguo no marepiany, 3 sxoro Juonu
BHrOTOBAAAM cOGi 3HapAAnR AnA foGyBaHHA 3ac00iB M0 MHUTTA, POIPIIHAWTL BENHKI
ICTOPHYHI EenoXH:

Kam'suufi Bix — 800 trcau pokis Tomy;

Migsnf Bix — IV THCAYONITTA 10 H, €.

Bponsoeua sik — I tHcavonitts no u. e

3aniaunit Bik — cepeayna Il Tucavonitra Ao K. e

Tpusanuil 4ac MOACTED BHKOPHCTOBYBANO Taki Martepiand, AK KamiHHA, JEPeBO,
KicTb, pir TOMy TeXHOJOrIA MaTepiadiB MOYHHAETbCA 3 HaBHiX ¥acis. OmHum 3 nepuux
MaTepianis y WHTTI MoaMHK Oys kamiub. Ane i Gponsa, 3aniso 7a iHWi MeTanu
MalTh B NEPUIOOCHOBI Kaminug — pyny.

Ha nouatky UiHHICTb KaMeHs BM3Ha4aJK BHKJIIOYHO 33 HOTO QOPMOI0 Ta Macow.
[Morim sopu 3BepHyAW yBary Ha Teepaicts Kamedwo, [lani ke 3auixkasunuce Horo
CKAaAOM | BHYTPIlUHIMH BAacTHBOCTAMH, [Ti3HABILK BNACTHBOCT] KaMeHI0, BOHH NOYaiH
BiiKpHBATH 33KOHH (isuku, ximil. BuBvenHs BilOMTKIB POCAHH | TBAPHH HA KaAMIHHI,
270 3MOTY NPOHMKAaTH ¥ TAEMHHIi opradiudoro csity. | wum ranbwe niznasana
NIOAHHA KaMiHHA, THM Gifblue HOBHX MaTepianis BAAAOCA i CTBOPHTH, THM CHIBHILIOK
BOHA CTaBaNa B NPOTHCTOSHHI nprpodl. Bynyioun Micta, GaGpuxH, 3aBoad, NPOKIALAIOHH
AOPOTH, 3aMYCKAIOUH Y KOCMOC PakeT, JIOAHHE BHKODHCTOBYE Y poloTi HedniueHHy
KifibkicTh MiHepaibHOI CHPOBWHH. 3 POSBHTKOM MALIHHHOI IHAYCTPIl 3HaYeHH#
maTepianis pisko spocao, a TexHosoris ix o6pobKH CTaja BAOCKOHANOBATHCD.

Koau faeTshes Npo HOBI AOCArHeHHA CYHacHol TEXHIKH, Cllifl nam ATATH, WO DiHIED
3 ix nepeaymoB Gya0 CTBOPEHHA HOBHX Marepiafie 3 Hanepe/l 3alaHHUMH BJACTHBOC-
TAaMu (MiunicTio, TRepaicTo, 3HococTifikicTio, CTiHKICTIO A0 A BHCOKHX Temeparyp
i arpecusHoro cepefoeuiia i T. i.). | Xo4a y MeTanis 3'ABHIKCA CRPHOIHI KOHKYPEHTH,
Taki AK NOAIMEPM Ta KepaMiuHi MaTepianu, BoHM 36epiraloThb CBOI Baromi nosWuil
y oCHoBHMX cthepax mogcbkol AiaasHocti. OcoGnHBe 3HauyeHHR B iCTOpIl MwACT8a
Ma€ 3afi30 — ONHMH 3 OCHOBHHX NpoaykTis cyvachoi npomucnosocti. Ule napouu
[0aBHBOrD CBITY BHPOOASNH A BHKOPHCTOBYBA/H 3anis0 i Horo cniasy Ta nignasand ix
TepMidHiH 00pobid.

Huni 3 Metany abo 3 floro gonomorcw BHPOGARIOTL BeJAHYE3HY KIMbKICTH
npeaMetis — Bif UBAX2 A0 KocMiuHoro xopaGas. BupoGHHUTBO MeTanis, yMIHHA
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nokpatlyBaTH X BAACTHBOCTI, CTBOPEHHA MaTepianis 3 Hanepej 3aldaHHMH BIACTHBOC-
PAMH — BAMHBI NOKa3HHKH, LIO XapaKTepu3ywTh PiBEHb DOIBHTKY CYCmiAnCTBa,
BiI3EPKANIOIOTE CTYNIHL TEXHIKO-EKOHOMIYHOI 3pinocTi KpaiHu.

[Llpnicnit pOSBUTOK TEXHIKH BHMArap 3aCTOCYBaHHS HOBHX MeTaNiuHHX MaTepiais,
WO CTANO0 MOMJAMBHM TiAbKA TOMI, KOJMM MOYANOCh CHCTEMaTH4He BHBYEHHA 3B'A3KiB
Mid cKaanomM, 06pobKoio, GYA0BOI0 | BAaCTHBOCTAMHM MeTasiB i cnnagis. Yce ue sumaraso
TaKOM MiAroToBkM haxiBuis 3 MeTanosHaBcTBa. 3HAYHWA BHECOK Y WO CMIPaBY 3poGHB
nineusiwit sueniit Teopr Bayep (1494—1555), Ginbiue 3HaHUH 32 CBOTM AaTHHCHKHM
isenen Arpikona. Bin onyGrikysas diyunamentansiy npawio «[Ipo ripHuvy cnpasy
Ta MeTanyprios, y AKiH AOKAAAHO ONHcaB yci BigOMi Ha TOH 4ac MiHEpasiH, TeXHIKY
BHA0GYBANHS Ta CIOCOGH 36araueHHs Py, TorodacHi 06NaHaHHA Ta MPOLeCH MeTanypril.
Muxaitno Bacuasosuu Jlomonocos (1711—1765), wo Gys sHaiomuit 3 npaueio
Arpikonn Ta HwuMX eBpOMeHChKHX BYeHMX, Y 1763 poui BHAaB CBOK KJIaCHYHY npaiio
«[lepwi ocnoex Metaayprii abo pyIHMX cnpase, o OaraTo AECHATHAITE CJAYMHAZ
5 Pocii nigpy4dHKOM 3 MeTal03HaBCTBa Ta MeTamypril.

Briepile BHKOPHCTAB XiMi4HE TPaBAeHH: 3pa3kis AN AOCHIANEHHS CTani
hpanuyasknit suennit P. Peomiop (1683—1757). Cuctematnuni Meranorpadiusi
ApcaiweHHd NpoBeperi aseTpitichkuM Buedum A, BiamanwterToM (1754—1849)
A03BOANAM BMBUMTM CTPYKTYPY METEOPHTHOrO 3aji3a, BCTAHOBHTH MPHCYTHICTEH
auanoriyHol CTPYKTYPH B CTaJeBHX 3JMBKaX | B neperpitiit craii. Ha yects BueEHOTO,
110 BIKPHB L0 CTPYKTYpY, BoHa Gysia Ha3BaHa BiIMaHIITETTOBOW. 3acTOCYBaHAA
NPOTEKTOPHOrO 3aXMCTy ANS IMEHWeHHs Koposil MiIHHX YacTHH xKopmycis xopabais
6y10 32NPONOHOBAHO aHrMifickKry Buennm X. Jlesi (17?3—1829),.%:117{ BHKOPHCTAB
3 WIEI0 METOI0 3aNi3Hi JHCTH, WO KPINHIHCh 40 KOPrycy kopaGas Huxkye BaTepJiHii.

Ha nporasi GaraTbox CTOAITH 32CTOCYBAHHA MeTanis i crniagis Ta ix obpobxa
Madd pemicHMUbKMI XapakTep. BunamkoBo BinKpWTi cekpern BHpOOHHUTBA Nepena-
BaAMCh 13 MNOKOAIMHS B NOKOJNIHHA, NOKKH Taki «ecTaerHs 3HaHb He NEPePHBAlIUCh.
Bigomunm NpHKIaJ0M BTPAYEHOrD CeKpeTy € BHNaaok i3 OyJaTHOW cTanmw, fka
38CTOCOBYB21ACh 13 1aBHIX 4aciB ans BHroTOBAeHHA 36pol Bucokol akocti. Bynatom
ug crans Haaumpanack B Pocificekiil imnepii, gpamackkolo — Ha Bansbkomy Cxoni,
Tonencekeio — 8 lenawnil, i eranmo Byu B Iugil. Ha nowatky XIX er. cekper
BUroTOBARHKA | 06pobKK Wiel cTan Gye BrTpadeHuii. B pisHux xkpaiHax Hamaranucs
BIIHOBHTH BTPAYEHY TEXHONOri0, ane ui HaMaraHHf ycnixy He Manx.

Bupiwsp wo cxnagy Texsiuay npobaemy INasao [Merpoenu Anocos (1799—
L851), sikuit B nepwin nonosxui XIX ¢ToiTTd HalaroAMB MacoBe BAPOGHUUTBO GynaTHOL
36poi Ha 3natoycrTiscekomy sasodi. [1pu BupilwenHi wWiel npobaemu 1R BUBYEHHA Oyn08H
crani [1. [1. Anocos snepuwe y csiti (1831 p.) sacrocysas Mikpockon.

BHiaxilHHKOM KOHBEPTOPHOrO cmocofy OTPHMAHHA CTali BBAXKAOTL aHMiALS
lenpi Becemepa (1813—1898), axuit snepiwe sanpononysas i 3mificHus (1854—
1856 pp.) sunmasiy cTani, He BUTPAYAOMM NajJMBa, ULIAXOM NPOAYBAHHS NOBITRS
Yepe3 posnaasnenuil yasyd. Becemepiscskuil npouec (1878 p.) po3suHYB aHraidchKHE
itmenep Ciani Tomac (1850—1885). Bin sanposagus y npakTuky qyTepysaHHS
KoHBepTOpiB AoaomitToM. Take (hyTepyBaHHA [03BOJIMIO BHAYHaTH 3 4aByHy docdop,
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i, uacTkoBo, cipky. ¥ Ppasuuii 1864 poxy imsenepy I'epy Mapreny (1824—1915)
BAANOCH OTPHMAETH Ha MoAy NonyMeHesol neyl piiKy CTalb, A0 TOT0 UMM LWIAAXOM
OTpUMYBaTH CTaab y TicTomomiGHomy craui. [lna usoro BiH 3actocysaB mpHHUMD
perexepanii TENIOTH OXONOMMYBANbHHX NIYHKX [a3(B 15 NidirpiBaHys nanusa i nosiTps,
AKe MOJAKTL ¥y M4, <

HocaiaxeHHa CTPYKTYPH CTaNeH | HaBYHIB B 32J1eXHOCT] BiA WBHAKOCTI 0X0a04-
JeHHA Gynu npomeperi HiMeubkum Byenum A. JleneGypom (1837—1906), na uects
akoro Gyna HassaHa CTPYKTYpHA ckiagosa cnaasis Fe—C, i A. Mapreacom (1850—
1914), npiaeuwem AKoro Gyna Ha3BaHa CTPYKTYPHA CKABAOBA, ULO YTBOPIOETHOA NpH
WIBKAKOMY OXOJNOIMEHHI cTaned,

Teopin Gyaos# cTani oTpuMana po3suTox B poboTax Onercannpa Crenawnosuua
Jlagposa (1838—1904), akuii onucas AsHwe niksauil i BeTanosus 1 sanemHicTs Bil
posMipie anueka. Bin snepwe y 1891 poui sacTocysas amioMiHIH LA DOIKHCAEHHS
CTani, 3aNponoHyBaB, BHTOTOBMB | BAKODMCT2B Ha MPakTHUi TEPMITHI NOPOWIKH.

Touatky Teopil | HAYKOBHX OCHOB Texwonorii Tepmiunol 0BpoGku ctani Oy.iu
saknageni y npauax Jmutpa Koucrantunoeuua Yepnosa (1839—1921). Horo
BikpuTTA (KPATHYHI TeMnepaTypH, Hasmadi aropom Toukamu Yepnosa, — 1869 p.,
BAOCKOHANEHHA KOHBEPTOPHOrO MpoUecy — MIMrpiBaHHS MANOKPEeMHHCTOrO HadyHy
y BarpaHUi Mepea NpPOLYBKOW: 3acTOCYBaWHA 36araveHoro kWeHem MOBITPA 4717
npoayBky pinkoro wasyny — 1876 p.; Teopia kpucTanizauil anueka — 1879 p)
pictanu susHaHus y Bceomy ceitio [ K. Yepnosa Gyao oGpaHo nouecHus siue
NpPE3HAEHTOM AHFTIACLKOrO {HCTHTYTY 3anisa i cTajli, MOYECHHM YNEHOM aMepHKaH-
CBKOTO {HCTHTYTY TiPHWYHX iHxeHepiB | pALy iHWHX HAYKOBMX 3aKM4NIB. BuaatHui
amepukancsknil Metanypr I. M. Xoy npHcBATHB cBOIO TPYHTOBHY Npauio, BHA&HY
B 1903 p.: «llpodecopy A. K. Uepuosy, 6aTbkosi meranorpagii sanizas. 3acayru
BYEHOr0 y POSBHTKY HayKu Npo MeTamd HaCTiAbku Beawki, wo y 1900 poui y Mapuxi
Ha BinKpuTTI BCecBiTHEOI BHCTaBKH, [e 3i0pajucA eKCepTH-METANYPrH BCIX KpaiH,
i ronopa Monronb'e ckazas: «Bsamaic csoiM 000B’A3KOM BIAKPUTH | NyGaivHO
3aMBUTH Y NPHCYTHOCTI CTIMBbKOX 3HABUiB | cneuianicTis, WO Halwi 3aBogu i 8CH
cTajesapHa cnpasa 3060B'A33HA CYYaCHHM DOSBHTKOM | YCIIXOM 3HAUHOW MIPOK
fApauaAM i focaimxeHHAM pocificbkoro sueHoro imwenepa [ K. YepHosa, Ta 3anpowlyic
BAC BMCJAOBHTH HOMY Halle BH3HaHHA | BASYHICT Bin iMeui Bciel meranyprifinol
npomucaosoctis. Ceoim siakpurram JI. K. UepHos 3axnas TeopeTHIHi nepelymosi
CTBODEHHA METaN0IHABCTEA AK HAYKH.

Y 1888 poui, dpanuysskui inxenep-metanypr ®aopic Ocmoun (1849—1912)
naGopaTopHUM. WASXOM 3a AONOMOrok Tepmoenextpayroro mipomerpa Jle-llaresse,
BH3HAUMB KpUTHuHi Touku Yeprosa A, Ta A,.

Ynepuwe 5 1908 poui aactocyeas 3akoxH (isudHol xiMil Ans NOACHEHHRA npouecis,
o Bin6yBaITECA B GeceMepischKOMy KOHBepTepi i y crafeBid BaHHi MapTeHiBCLKOL
neyi Bosomumup KOxumosuy Tpym-Tpaxumaiino (1864—1928).

IMepuikit eTan pO3BHTKY METAN0IHABCTEA ¥ CYHACHOMY PO3YMiHHI i€l AHCLUHAIHK
nprnagae Ha 70-ti poku XIX cr. — 20-ti poku XX cr. ¥ uei mepioa B Ancaii,
Hiseuununi, Pocii, CLIA, dpanuji, lsewi, finonii Ta iHwMX KpaiHax GyaH BHKOHAHI
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yncaeHti po6oTH 3 BHBYEHHA MIKPOCTPYKTYp, BIJIMBY Ha HHX Tenaosoi oBpobKH,
BAACTHBOCTEH 3a/eHO Bl CTPYKTYPH MeTanis. Ha mawu#obyaisHHX | MeTanyprifnnx
3aBofax CTBOPKIOTECA Mepwi Meranosnasyi naGopatopii, npH noniTexHiYHHX
iHCTHTYTax — HOBI (PaKyJbTETH, AKi FOTYIOTH iHMeHepiB-MeTaAypris, MeTal03HaABLIB.
TyT 8enyTHCS AOCAIIMEHHA, AKI 38KA2NH QyHAaMEHT METaJi03HaBCTBa. [MepeBaxHo e
Gyau excnepumenTanbHi nowyky. Hanpuknan, Tomac Egicon (1847—1931), w06 swaiith
MaTepian ANS NaMMOYKH DO3KApIOBaHHA, nepenpobyBas AeCATb THCAY Pi3HHX.
matepianis, MOKH He ninibpas BYriNbHY HUTKY, IO MOXKeE HarpiBaTHCH A0 BHCOKOI
TEMOEpaTypH y Bakyymi.

1898 poky anraiicekuil Buenuit Y. Po6eprc-Aycren (1843—1902), unim im'am
Ha3BaHo OAHY i3 CTPYKTYp cTani — aycTewit, ony6aikyBap Mepile CHCTeMaTH3OBaHe
AOCAiMeHHA CMA4BiB 3aniza 3 syraeuem i giarpamy cTaHy CHCTeMH 3a/i30-BYTJellb.
B Aurnii 1888 poxy Pobepr [andinsn (1858—1940) suaae npauwio npo Jerosaxi crani.

CHCTeMaTHYHI N0CINMKEHRA CTPYKTYPHHX i ha30BHX NepeTeopeHb Oy/IH BUKOHAHI
Binomum amepukancekuM puenum E. Beitnom (1891—1974). B 1929 p. Beiin
onyGaikysas poSOTY MO AOCAILKEHHIO PO3Najly aycTeHiTy npw i3oTepmiuHomy sianani.
HGM}" NEpLIOMY BAAJNOCh BHAINMTH NPOAYKTH [epeTBOPEHHA, siKi XapakTepHi /1 NeBHHX
TeMIepaTyp RepeTBOpeHHs, & He 3MiluaHi NPORYKTH, WO OTPHMYIOTECH NPH HEMepepBHOMY
OXOJOLMEHHI.

B 1889 p. wornaupcekui iHxeHep i3 [nasro k. Paiiai 3aA8HB npo cTBOpeHHA
HHM Hixenesol cTani.

Pospo6ika & 1902 p. amepukanchkumu suenumn . Teinopom i M. Vaiitom
1WBHAKOpI3anbHoi cTan NpHBefa 1o nepeopoTy B MawHHoSymyeaHui. Pisko spocaa
NPOAYKTHBHICTL 00pofKkH, 3'ABHAKHCHL HOBI WBUAKICHI BEpPCTATH | 3BTOMATH.

Ha nouarky XX er. niMeusxkuil fochifuuk A. BinbM cTBODHB BHCOKOMIUHHH
CUNEB aNIOMINI0 3 MIQOX0 — AYpPadioMiH, MILHICTH AKOrQ BHACHIAOK CTapiHHA
B [€KiNbKA pasis NepeBHLIMAA MILHICTE TeXHIYHOTO aNOMIHIIO | IHWHX anloMiHIEBHX
cnaasis npe 3GepemeHHi A0CTATHLOTO 3amacy nuacTHuxocTi. BHKopHcTanua
nypaaloMiny B AiTakoGyayBaHHi Ha TPHBAAHA 4ac BM3HAYW/IO NpOrpec B Wil ranysi
TeXHIKH.

B 1919 poui amepuxaHcskuid meranossaseus [1. Mepika siakpus npupopy
CTAPIHHA AYPAIOMIHIB, NOB 328K 3MILHEHHA NPH CTAPIHHI 3 YTBOPEHHAM AHCIIEPCHHX
BHliJEHb B nepecHueHomy Teepmomy posyuni. Lle Gyso ofHe i3 HafiGinbwl BHAATHHX
LOCATHEHb B Teopil TepMiutol oGpoGKH: 3a NiarpaMaMH CTaHy i3 3MIHHOKO PO3YHHHICTIO
KOMIOHEHTIE Y TBEpPAOMY cTadi €Tano MoxnuBuM nepeabadnth obnacti XiMidHMX
CHAZMIB CNUABIE, AKI 30aTHI 00 AMCNEpCiHHOTO TBEPIIHHS. :

Yenixu BYeHHX y uell Yac AO3BOMAMIH METANO3HABCTBY CTATH TEOPETHUHHM
MATPYHTAM G2raTh0X TEXHOMOTIUHWX BHCUMNNIH, TAKHX K MeTanypria (Bunnaska Ta
posnuBKa cnuzsi), o6pobka THCKOM, JMBapHe BHPCOHHMUTBO, TepMiyHa o6polKa,
NoOpoOWKOEa MeTalyprif.

Hoeuit akichuil KpoK y noganelioMy po3BHTKY MeTanosHaBcTea 6yao 3pofaeno
saBasku npausm akanemika M. C. Kypxakosa (1860—1941), axuit no6yaysas i BUBYHE
giarpamu craHy GaraTbox MeTANEBHX CHCTEM.
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|3 po3SBHTKOM MeTaN03HABCTBA CTABAA0 3POIYMING, LU0 OLHOTO IHAHHA CTRYKTYPH
Ta BRACTHBOCTEH MaTepiany HemoCTaTHBO, WO HeoOxiAHO 30arHyTH CYTHICTE ABMLUL,
10070 atoMHoKpHeTaniuny Gyanosy wmertanis. [lpote oBiATHCR TyT aAuwe mertano-
rpaciuHumM MikpockonoM Gyn0 Be HEeMOMIHBO.

Jlpyruii eTan po3BHTKY MeTaj03HaBCTBA posnovkHasTseA 3 20-x pokis XK c7.,
KoM LIS AOCHIIKeHHA MeTaieBuX CMAaBiB OYA0 3aCTOCOBAHO PRHTTEHOCTPYHTVPHHH
aHaniz, AKMA 2B 3MOrY BUABHMTH 3AKOHOMIPHOCTI aTOMHOI Td CTPYKTYpPHOI OyA0BH
METaNiB Ta 3MiHY Wil OYAOBH ML BIVMBOM TenoBOl, XiMiuHOl T2 Mexaniunol o6potok.
[lourHawNH 3 WBOTO 4acy, ¥ METaN03HABCTBI LHMPOKD BHKOPHCTOBYIOTHCH qHausii
METOAM JOCHIIKEHHS, 110 CHOPIAHIOE CYYaCHe METAN03HABCTREO i3 (I3HKOIO TEEpLOTO
Tina Baarani ta disHKow MeTaniB 3oxpema. KpiM PeHTreHOCTPYKTYpHOrO aHamisy
33CTOCOBYIOTH €NEKTPOHHOMIKDOCKONIMHHA (a30BHil aHanis Ta iHWi cnocodn QisHunix
nOCAiLNKeHb, @ TAKOM METOAM BU3HadeHHA pisuuX disuunux snactusocted. [as
BHBYEHHA AH(pY3Il MeTanis, Nikeauil, 3HOWYBAHHA T3 BHABNEHHA BHYTPIWHIX AeherTis
¥ MAacHBHHX MeTaleBHX BMpoGax BHKOPHCTOBYIOTh MeTOA pafioakTHBHHX i30TONIB
lpuakonpotikawyi NepeTBEOPeHHA Yy CNAaBax AGCAUAXYIOTH METOAIMH MIkpo-
KiHO31OMKH, ocunaorpadil Ta in.

Hesanepeunumu € sacayrd simomoro Buesoro A. M. Bousapa (1870—1947),
AKHA pO3POGHB TEOpil ZHTHEPHKUIHHMX CNNasiB, CTBOPHB PAL MIALIHIHUKOBHX
¢nAaBiB, 3aN0YaTKYBAB METANO3HABCTBO YPaHY | MYTOHID, MAPOMILHHX KOJLOPOBHX
metanis A. A, Bousap (1902—1984). [losro 3annwanacs HesigomMow npupona
aarapropanol crani ane y 1927 poui I'. B. Kyparomon (1902—1992) Bnanauus, wWo
CTPYKTYpa 3arapToBaHol CTani — Ue NEpeHacHYeHHH POSYMH BYIJIeUr B 3aiisi,
Benukuit BHECOK Y PO3BHTOK MeTan03HaBCTB2 3p00UB axagemik O. O. Bajixos (1870—
1946), AKHE POIBHHYE OCHOBH TeOpii (Pa30BHX NMepeTsopeHs i MeTanyprifHux Npouecis

CyTTEBE 3HZYPHHA 1A PO3BHTKY METAND3HABCTBA B XX CTOAITTI MawTs npaul
0. M. T'yasesa, K. L. Bynina, B. M. Apaamacosa, 10. M. Jlaxrina, 1. M. Borauosa,
B. . CanosceKoro.

Axagesik €. Q. INzton pospobus ocHoBH Teopii MiUHOCTI 3BapHUX 3'eaHaHb
metanis i cnnasis, ayrose 3sapiosanua mia duiocom (1940 p.). [Min xepienuutson
npeaunesta HAH Yxpainn B. €. [MatoHa Gynu cTBOpeHi Texuonorii 3sapiosakis
pisHOpinHKX MeTanis i cnaaeis, po3BHHYTI HOBI HANpAMKW MeTanypril i aokpemMa —
cneueNekTpoMeTanypris.

3HauHHi BHECOK Y DO3BUTOK METAI03HABCTBA 3POOHIHM Taki yKpaiHChKi BUEHI:
M. M. Masunenxos, B. JI. Menosap, 10. A. Wyasre, M. I1. Bpayn, B. C. Haranos,
B. B. Buunoxyp, €. B, Cepencen, [. M. ®panuesuy, B. M. Xpyuios.

OcHoBM Teopii | npakTHKM ueMenTawii cranedr Gyau sanapeni I. A, Peuwenko-
Yoniscexum (1894—1952).

flanie oBepHeHOCTi MapTeHCHTHHX MEPeTBOPEeHb, MexaHiaM | KiHeTHKa nepe-
TBOpEHHSA NEpAiTy B AYCTEHIT, BIANYCK 3arapToBaHOl CTajl, NPHPOLY NePexXoily MeTady
3 06’€MHO-HEHTPOBAHHMHM KyGI4HHMH PELLiTKAMH B KPHXKMA CTaH, (a308i nepeTBOPEHHA
B THTAaHOBMX criiaBax Gy.an suueni akanemikom B. H. Tpumnesnm, C. 1. Owxaaso-
posem, O. M. [BacHWHHHM Ta IX YIHAMH.
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Ha ocuosi nayxoBHx po3poGok HOBI TexHiyHl pilleHHA Mo MiABHIMEHHIO AKOCTI
i excnayaTauifHHX XapaKTepPHCTHK mpokaTy Oy/ad pospofueHi nix KepiBHUUTBOM
akanemika K. ®. Crapony6osa, #ioro yunsmu L T. Yanosum, B. §l. Casenkosum,
B. K. Babuuem, 1. € Honxenkosum.

Ba/nBe 3HAuYeHH® AAA PO3BATKY Teopii kpucTanisauii i Tepmiunoi 06pobru
CnaasiB 3 METOK OTPHMAHHA ONTHMANBHOrO CRIBBIAHOIMEHHS NMOKA3HHKIB (isHuHHX,
XIMIYHHX, MEXaHIMHHX Ta [HIIWX BAacTHBOCTeH MawTh poboTu akasemika HO. M. Tapaua
Ta HOTO Y4HIB. \

Crsopenns | PO3BHTOK HAYKOBOrO HanpsMKY isuKo-XiMiqHOI MexaHiki MaTepia-
AiB nia kepisHuuTBOM akafemika I. B. Kapnenxa, nano MOMJIHBICTb pO3pOGHTH HOBI
CMINABH 13 3alAHHMM BIACTHBOCTAMKM ANA pOOOTH B AKTHBHHX CepefoBHLIaX.

Pospaxyukosi moneni TBepaoro Tina, ki 3acTOCOBYIOTHCHA /A OUiHKE TpiliMHO-
CTifKOCTI MeTaniuHux matepianis 6ynu poapobnieni akanemikom B. B. Tlanaciokom.

OcHoBHI MONOXKEHHA CTPYKTYPHOI MexaHikW DyHHYBaHHS Gyau pO3BMHYTI
B poborax O. M. Pomanisa, Teopis i npakTHka AHQY3iiHOro HacHYeHHA CMMaBiB
MeTanaMH | HemMeTaJaMmK, 3aXMCTy Bid Kopoail oTpumana po3BHTOK B poboTax
B. I. Noxmypeskoro, I'. I, Maxkcumoswya, [. [ Bacuaeuxa.

[puckopenns HaykoBO-TeXHIYHOTO MpOrpecy HePO3PHBHO MOB'A3aHe i3 eheKTHB-
HHM 33CTOCYBAHHAM TPAAHUIAHMX | PO3POGKOI0 HOBMX MeTaniyHUX MaTtepiasnis.
B Ykpaini nuTaHHAMM NOANLWIOTO YIOCKOHACHHS METaliB Ta CMaBis, NPOBENEHHAM
(PYHAAMEHTANbHHX TA HAYKOBHMX AOCAIMMKEHb 3aHMAIOTLCA: IHCTHTYT MeTanoOMisHKH;
Di3HKO-TCXHOMOTIHHMA IHCTHTYT MeTaniB Ta cnaiaBis; [HCTHTYT HANTBEPAHK marepiadis;
InetnTyT enextpossapiosanus im. €. O. Tlatona; InetutyT npo6aem mMiugocTi; [neTHTYT
npoienm MaTepianoaHasctsa; Pisuko-texHivni inetutyTtH (y Xapxosi ta JloHenusky);
AuinponeTpoBebkuil IHCTHTYT dopHoi metanyprii; Pisuko-MexaHiyHHH HCTHTYT
m I B. Kapnenxa,

Meranosnaserso, Ak cneuiansia AMCUANAIHE CHOPMYBANacs NPOTArOM OCTAHHIX
CTa POKIB T2 BHKAANAETBCA KOHCTPYKTOPAM Ta MeTaiypraM SK camocTiiiHa
AHCUHAAIHA YM AK CKA200Ba MaTepiajJosHABCTBA {HIWIMM cheujanictaM y BHULHX
Hap4a/ibHHX 3aknamax. B wawili pepxapi nigroroBka cnenianicTie, AKi BHBYAIOTH
Aany AHCUHTAIHY BEAETHCR Y BCIX BHILMX TEXHIYHHX HABYaJbHUX 3aK14faX. TToTpi6Ho
BIA3HAYHTH, L0 METANO3HABCTBO NOYANA BHBYATH Y HABYAJLHUX 3aKNA1aX HA TepPUTOPIi
] cyqacror Ykpainn 3 XIX cronitta 8 Kuiscokomy ta JIbBiBCbKOMY MOMITeXHIHHHX
IHCTHTYTAX.

B Haw wac BHPOGHMUTBO MeTasliB BHKOHYE OfHY 3 OCHOBHHX (YHKUIH
B r0CnoaapeTsi 6yab-AKOI KpaiHM, @ NPOAYKLUIS MeTaayprii Mae NPHOPHTETHE 3HAYEHHS
lta CBITOBMX pukax. MeTanyprifiHa NpoMHC/AOBICTb, AIK FaNy3b CBITOBOI eKOHOMIKH,
PO3BMBAETHCR B CTIHKOMY peuMi, Xo4a | HEBHCOKHMM TEMMNAMH.

FanGoki akicui | cTpykTypHi aminm B cBiToBil exoHoMiui CNPHANH POCTY
MeTanoi0epexeHHs y Beix chepax rocrnofaploBakHHs. [linTBepiKEHHAM ULOFO-
€ TEHAEHUIR 3HIDKEHHA PO3PAXYHKOBOTO NOKA3HHKA MHTOMOr0 CHOMHBAHHA CTANEBO
NPORYKIIT Ha OOKHHWI BANOBOTO BHYTPILUHEOTD npoaykry. Lle nocsraerbes HOBHMM
pospoOKaMu B MeTanyprii, a TAKOXK posWwMpenHam BHKOPHCTAHHA MAACTMAC, KepaMikH,

]
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KOMNO3WTIB, N0 CKAaly AKMX BXOAATH, AK MeTaneei Tak i Hemeranesi maTepianm,
2 TaKOX AMOPQHMX MaTepianis, WO OTPUMYIOTHCA METOAAMH rpaHyfomeranypril.
VY ¢BiTi BBOAATHCA HOBI MOTYXKHOCTI no BHpoOGHHUTBY crani, npuuomy 70% B xpainax,
wo possksanTheA. fAkwo Ha noyatky 70-x pokis XX CTOMITTA CTans BHNNGBAANH
y 65 kpainax ceity, To 3apa3 Giaswe HiX y 100 xpainax, sxi, CTBOPHAY HaUloHAABHI
MeTanypriftHi KOMINEKCH, WO KOHKYPYIOTh HA MiMHADOMHWX PHHKEX.

3aranbHa AMHAMIKA POIBHTKY CTAJNENNABHABHO! MPOMHCACBOCTI HaBeAeHA

B Taba.

1.

TaBanus
Nuuamixa ceiToBoro BHPOGHHIUTEA CTaNi 32 POKAMM, MIH. T.

Kpaiun | rpynH KpaiH 1990 1992 1995 1997 1998 2000 2001
Cait & winomy 770,3 | 722,7 | 7504 | 7481 | TI15 | 8476 | B469
Knurait 66,3 80,2 94,0 107.3 113.5 1272 148,9
CIIA 89,7 84,3 952 99,2 945 | 1018 90,1
Anowis 1103 98,1 | 1016 | 1045 97,5 | 1064 | 1029
Pocificbra Pepepauis 89.6 62,1 49,2 484 44,2 59.1 59,0
PecnyGaika Kopes 23,1 28.0 36,8 42.5 364 43,1 439
Yipaina ' 550 | 418 | 209 235 | 221 31.8 33.1

oA HD

Anani3 JaHuUX NOKa3ye NafiHHA CBiTOBOTO BUpOGHHUTEA cTani nicas 1990 p. MozHuil
ragysi nouaTKy AecATHpiuyA Gyan sigaosneni. Ase B 90-Ti pok BinGynuce aHaywi
aminn B 06'emax BHpOGHHUTBA CTani B pissux Kpainax. 3okpema wactka Kpaid [la-
nekoro Cxomy i [lisgenno-Cxignoi Asii y caiToBOMY BUPOGHMUTEI cTani 3pocaa

g 1,6 pasn. Kutait no BupoSHHLTEY CTaNi BHAWOS HA 1-e micue B cBiTi. Cran Metanyprii-
HOi npoMucnoBocTi YKpalHH XapakTepu3yeThCA NaHHMH HABEIEHHMH B Taba, 2.

: : TaGawnun 2
BapobuniTEO NpoAyKUil yoprol MeTanyprii Ykpaiuu 3a pokamu, MJH. T

P Tusapaa pyia Yy Eisie Cranohi Tpy6u  |[oToBuxA leOKi?T

3ani3Ha | MapraHuesa MAH, T | MJH. M |YOPHHX METanis
1 2 3 4 5 6 7 8

1913 6.9 0.3 29 24 01 —_ 1.9

1940 20,2 0,9 9.6 89 0.6 — 5.6

1950 21,0 0,9 9.2 8.4 0.9 — 58

1960 891 2,7 24,2 26,2 2,2 227.0 18,0

1970 111,0 52 41,4 46,6 4,5 4520 327

oo Lisso | oo Lses | o7 [ S3mEget oy 0

2 Metancadscisy VoL

| BISJHIOTERA
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Mponosxkennn Taba. 2

I | 2 3 4 5 6 7T 8
1990 | 105.0 7.1 449 | 52,6 6.5 | 599,0 38,6
2000 | 559 2.7 257 | 318 1.7 | 2290 22,6
2001 54.8 2,7 264 | 335 1,7 12270 25,4

CyuacHi TexHONOri, WO 3aCTOCOBYIOTBCH Y npomucnoBocTi Ta iHWHX chepax
roCnoAapeeKol AiSAbHOCTI GOPMYIOTH MIABHINEHHH NONHT HA KOHCTPYKLIfHI MaTepianu
3 BUCOKHMH EKCIIYaTAWIAHHMHK BIACTHBOCTAMM, AKI 3aKNA0A10Th OCHOBH 115 Yeproeoro
eTany TeXHOAOriuHOI pesonoui,

32 ocTaHHI POKH METaN03HABCTBO 3pOGHI0 HOBI KPOKM: NOYaJH 3aCTOCOBYBATHCE
Biabul cy4acHi BHAM TepMiuHol i XiMiko-TepmiuHoi 06pobku cTaneil, PO3BHHYTa Teopis
AEryBanHa | MIKpOJeryBaHHs Cn/aBis, Ha il OCHOBI CTROpeHi BHCOKOMILMI,
KOPO3IHHOCTIMKI, JKapoMilHi ¢Tani, a TAKOX CTNaBH a/ioMiki0, Mariio, THTaHY Ta iHWHx
MeTaniB. 3 PO3BHTKOM eNeKTPOBAKYYMHO! TeXHIKH, HaniBNPOBIAHHKOBOI eMeKTPOHIKH,
AllepHOI NPOMHCAOBOCT] BCE GiNbll IIHPOKO 3a8CTOCOBYIOTHCA B TeXHiil piaxicui meTanu
T3 IX cnnasm,

MeTanosHarcTBo — e Hayka, WO BHBYAE JANEMHICTH Mix cKlanoM, Gynosown,
BASCTHBOCTAMH MeTasiB | C/aBiB Ta 3AKOHOMIPHOCTI IX 3MiH Nid BASMBOM 30BHILIMiX
hakropis 3 MeTol0 BHGOPY | CTBOpeHHA cnJiaBiB 3 Hanepej 3agaHHUMH BJIaCTHROCTAMH
Y BIAMOBIAHOCTI i3 BHMOraMu iX NPaKTHYHOTO BHKOPHCTAHHA.

3aBAaHHA NAHOTD KYPCY — HagaTh CTyleHTam Heofxinui 3HaHHs npo OCHOBHI
merafiudi matepiand, ixnifi cknag, BaacTHBOCTI Ta NpH3HAYEHHHA, NPO TEXHIKO-
SKOHOMINHY edeKTHBHICTbL 32CTOCYBAHHA THX UM iHIIHX MeTaNiYHuX Martepianis; npo
ApHELMNY BHOOPY UMX MaTtepiafis 3anemuo Bin KOHKTEPTHHX YMOB ix poBory;
Npo Te, YOMY OHI MEeTanH i CTUIZBK TBepMi Ta MilMi, MW — nracTHYHI Ta B'A3Ki, oaHi
— KHCJOTO- Ta XapocTifiki, iHWI — IIBHAKO PO3YMHAIOTHCH B KHCIOTAX i Jerko
OKHCARIOTLCA, OAHI € MAPOMIUHHMH, IHW| — BTPa4aioTh MIUHICTh 3 MiOBHILEHHAM
TEMIIEPATYPH TOWO, MPO Te, B AKMA CNOCIG | B AKOMY HANPAMKY MOMHA 3MIHHTH
BAACTHBOCTI TOFO 4HM IHIIOFG METany i W0 BHACHILOK UbOro MoxHa otpumatd. LI
2HAHHA HeoGXiAHl ANA KYPCOBOTO T2 OMIAOMHOrO MpPOEKTYBaHb, cneuianictam — As
IX NPaKTHYHO! misybHOCTI,

Hayka npo metan nabamxaetses 1o Takoro CTaHY, KOJIH Ha OCHOBI CHCTeMHOro
2HANI3Y 3 BUKODHCTAHHAM OGUYMCIIOBANBHHX MalUHH, MoXHa Gyne NpPoOBOAHTH
OGrPYHTYBaHHA XiMiuHOro cKaagy, CTPYKTYPH, MPOrHO3YBATH | pO3paxoByBaTH
3 ADCTAaTHLOK TOYHICTIO BNACTHBOCTI HOBHX YHIKaAbHMX cTajefl i CnaasiB.
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KOHCTPYKIIIMHI CTAJII

MaTepianu, AKi npUsHaveHi ANA BHIOTOBJEHHA KOHCTPYKUIHHHX eNeMeHTIB,
feTasell MalUKH | MeXaHisMiB, TOBHWHHI NOPHA 3 BHCOKOW MILHICTIO | naacTHYHICTIO
MaTH ACCTaTHIN OMIp YAAPHHM HABaHTAMEHHAM, NiiBHIIEHMH 3anac B'a3kocTi. [lpu
AHAKOIMIHHWE HABAHTaXEHHAX BHKOPUCTOBYITb KOHCTPYKUIHHI maTepianu
3 BMCOKOI0 BTOMHOW MiUHicTIO, a npH Tepti adococtifikictio. B GaraTeox BHnaaxax
HeoOXIIHA KOPO3ifHa CTIHKICTh, OMIPp KPHXKOMY PYHHYBaHHIO | PO3NOBCIOLKEHHIO
TRILLHA.

Kpim BUcoKol HaZiHHOCTI | KOHCTPYKUIHHOI MiUHOCTI KOHCTPYKUIRHI MaTepianu
MOBHHHI MATH BHCOKI TEXHOAOTIMHI BAACTHBOCTI — XOpOLWi AMBApHI BAACTHBOCTI,
06pobAIBAHIcTE THCKOM, pi3aHHAM, 3BapioBadicTs. KOHCTPYKUINHI MaTepiand NoBHHHI
OVTH ASIEBHMH | He MiCTHTH fe(IUHTHHX Jeryiounx eleMeHTis.

[3 Bcix maTepianis, Ul 33CTOCOBYHTHCS B MaHHA Yac, TIBKH CTalb MO3BONNE
OTPHMYBaTH NOEHAHHA BHCOKHX MeXaHIYHMX X3PaKTePHCTHK I XOpouly TexHonorid-
HICTH NP NOPIBHAHO HEBHCOKIA BapToCTi, ’

PoapianaoTs Taki BHAM KOHCTPYKUiAHMX cTanefl: syrieuesi, B TOMy 4Hchi
agToOMaTHI cTani, GyliBefbHi; cTanmi, WIC LEMEHTYOTLCHA; CTadi, WO NOiNWYOTHCH,
BHCOKOMILHT; NPYKUHHO-PECOPHI; NIAWMIHHKOBI; 3HOCOCTIHKI.

ABTOMaTHI cTadi

BinpizuaioTeca BHCOKOW 06pobNiBaHICTIO Pi3aHHAM, AK3 AOCATAEThCA
BBEACHHAM Y KOHCTPyKuitiny crane S, P, Se, Te, Ca # yTBOpeHHAM HEMeTaniyHUX
sraotenb, abo Pb, akuil yreopwoe Meraniuni BkawdenHA. HasapxicTe y crani
HEMETaniuHMX, afo MeTaliYHHX BKJKOYEHb 3 HH3LKOK TeMNepaTypolo MJaBJeHHR
NPH3IBOAWTE N0 YTBOPeHHA MJIBKH MiX IHCTPYMEHTOM | 3aroToBKOI, LLO
IHHAYE KOEMILIEHT Tepta B yMmoBax pisauus. [lpucyTHicTe cipku i docdopy
NoNeTinye BiLAINeHHA CTPYKKH | PYHHYBaHHA MeTasny, CTIPHAE OTPHMAaHHIO FAaxol
Gancxydol nosepxHi pizanda. Y pasi mexaniuHi o6po6KM aBTOMATHHX CTanew
YTBOPIOETECH KOPOTKA, AaMKa CTPYHKa, WMo ocobndeo BamaHeo npH obpodui Ha
WBHAKOXIIHKY BepcraTax-asToMatax. Henonikom aBTomartHux cralell e Txud
NOHHXEHA NAACTHYHICTS. Lle nos'AsaHo 3 THM, 1o NepeBaiHa GiAblIicTh BKAIOYEHS
B YMOB3X NPOKATYBAHHA CNPHAE YTBODEHHID CMYTAcToi CTPYKTYPH, LI0 BHKJIHKAe
noAsy auizorponii BazctHBoctTed. S | P B aBTOMaTHi cTani BBOAATE Yy KiAbKocCTi
0.1—0,2 %. Cranai 3actocoByioTs ANR BHFOTOBNEHHA OeTanedl, Bil AKHX He
BUMAralThCsd BHCOKI Mexauiuni nowashuku (metani kpinaenHs, nmaasui, BTYJKH
TOWD).

MapkyoTses asTomati crani 6yksowo €As | 1BOMa UMpAMH, IO TIOKA3YIOTH
BmicT Byrnewo y sigcorkax: A12, A20, A30, A40T.
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byaigenwni crani

Boun MicTaTs BinHocHo mani kinskocti 0,1—0,25 % C. B nu3bKoaeroeannx
GyniBeAbHHX CTAfAX NMOPIBHAHO 3 BYrAeUEBHMH Oinbul BHCOKA MiuHicTs
JOCATAETCA 3MIUHEHHAM GEpPHTY 33 PaxyHOK TMPHCYTHOCTI NOPIBHAHO Manux
KinbKOCTEN KPeMHilo | MapraHui, a Takox xpoMy, HiKeNWo, MIZ 7 ZeAKHX [HUIHX
efeMeHTIB.

L cTani BUKOPHCTOBYIOTh Y rapauexataHoMy abo HODPManizoBaHomy cTaHi 44A
apMyBaHHR 32/1i306eTOHY, 415 BHTOTORJEHHA 3BapHHX KOHCTPYKUIH B OyLiBHHAUTSI.
MOCTOOYAYBaHHI, BaroHoBYAYBaHHi, CilbCBKOTOCTIONAPCHKOMY MaluHHOOyAyBaHHI,
Kopnycie kopa6ais y kopabaeQyayBaHHi, AN BHIOTOBNEHHA MaricTpanbHrUx HadTo-
i rasonpoBoAiB.

Oetani GyaisensHuX KOHCTPYKUiA B GinbwocTi BHNALKIB 3'ENHYIOTE IBAPOBAH-
waM. TOMY OCHOBHOH BHMOTO0I0 10 GyRiBeJibHHX ctaned € xopowa ssapiosanicts. Le
03HAYAE, LIO CTalb NPH 3BAPIOBAHHI He MOBHHHA AaBaTH rapaqnx | XOMOAHHX TPiLlHH
i BAACTHBOCTI 3BapHOTO 3'¢iHanHA (MeTany Wea i 30HH TepMIYHOro BIUIHBY) He MOBHHHI
CYTTEBO BIAPI3HATHCH BIA BAACTMBUCTEH OCHOBHOTO MeTany.

Tapsidi TPIUIHHH YTBOPIOWTLCA B 3BADHOMY WBI B nepiol KpHcTanisauil
VTBOPEHHIO TapsuMX TPilllMH CNPUAE PO3WMPEHHA iHTepsany KpHcTanizauil metany
wea. Intepsan xpuctanisauii 3pocTa€ 3i 36iNbWEHAAM BMICTY ByrJeilo. Metan wea
i GiNALICBHOT 30HM HArPIBAETECA BHLIE KPHTH4HHX Touok. [Ipu oxomommeHHi npoTiKac
fpoliec po3najy aycTeHITy, SKHH CynpoBOLKYETHCH 06'eMHUMH 3MiHaMH. YdM BHLIHN
BMICT BYI/ELO, TUM Oinblui o6 eMHi 3Miny, | 3pocTae HeGesneka YTBOPEHHS XOMOAHHX
TPILUHH. )

Tomy cradi, 110 BHKOPHCTOBYIOTHCS IR BHCOTOBAEHHSA OYAIBENBHHX KOHCTpYH:
uifi, mictaTs He Binswe 0,25 % C.

Byaiseasni Byrneuesi crani ssuyaiiuol akocti mapox Cr2, Cr3 mawTh rpaillc
TERY4OCTI Oy, = 240 MTla. Ilpn smicti 1,5% Mn i 0,7 % Si rpaHHus TekyyocTi
spoctae ao 360 MITa. ‘

Tlo HHM3BKONETOBAHUX GyLiBeabHHX CTaneil BILHOCATHCA cTani Mapox 1412, 1TTC,
14XTC, 15XCH/L Crans 15XCHJIL, axa mictute Ni i Cu, npauwioe 8 KOHCTPYKUiAX NPH
remnepatypax go —60°C [ sabeaneuye ix BHCOKHE ONip KPHXKOMY PYHHYBaHHIO.
Kpim Toro, BBefleHH® UHX enemeHTiB 36inbuye KOpOo3ifiHy CTifiKicTs cTaal
B aTMochepHux ymosax. [lna aopaTKoBOrO SMillHEHHA B GynisensHi cTam BBOIATE
y Heseauxux Kinbxocrsix V i Nb 0 0,1 % pasom 3 0,015—0,025 % N, wo npHBoaHTS
10 YTBOpeHHS KapOQHITPUAIB | noapiGuents 3epHa. [lo cTanel TAKOTO THIY BITHOCATHCH
HM3bKonerosaHi crasi mapok 14T2Ad, 1TT2A®E Ta inwi i3 0y, =450 MITa nicas
Hopmanisauil. Taxi ctani BukopucTOBYIOTh y GyRiBHMUTBI i MaluHoByayBaHHI
y BuMraagi nMCTiB, COPTOBOrO (PaCOHHOTO MPOKATY LAA BHIOTOBARHHA 3BAPHUX
KOMCTpYKUiH Ge3 A04aTKOBOI TepMiuHol 06pOGKH.

3actocysaHus B OyAiBebHHX KOHCTpyKUiax Ginbul MILHHX HH3bKOJEroBaHHX
cTanel 3aMiCTh BYMMELEBHX A4€ MOMIMBICTD 3HH3HTH BHTPATYy MeTaly Ha 15—
25 %. ToMy ix BHKOPHCTAHHA @KOHOMIYHO AOLINbHE, HE3BAMAKYH HA Gkl BHCOKY
BAPTICTD.
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JlnA 100aTKOBOTO TMIABHILEHHS MeXaHiuHHX BRACTHBOCTEH | 3HHXKEHHA nopory
COADAHONAMKOCTI BHKOPHCTOBYIOTh KOHTPO/bOBAaHE NpOKaTyBaHHA. Bouo eraouae
AposeneiHa tedopmauil, ocobauso 8 kisul npouecy, npu 6insw HE3bKIH Temnepatypi
800—850 °C 3i aGinbuieHHAM CTYNeHI fedopmauii Ha ocTawnix npoxonax. Edext
KOHTPONLOBAHOFD POKATYBAHHA MOAArae B 3HaYHOMY NoApiGHEHHI 3epHa, &, TAKOXK
‘MillHeHHE cTaded YacTkamu KapOoHiTpHAIB.

Ilas apMyBayHs 3BHUafHOrO | NonepelHs0 HANPYMEHOro 3aliao6eTOHy BUKOPHC-
roBVIOTH rneakuit abo nepiogumuHHA npokaT 3 Gine MiuHMX cTaned 3 BMicTOM g0
(0.3 % G: 25I2C, 30XTC.

B wmocToBYIyBAaHHI O BHTOTOBJEHHRA 3BAPHHX KOHCTPYKUIH 3aCTOCOBYHOTHCA
Tanl 3 BHCOKOW MiuHicTo oy, = 600 MIla: 10XCHI, 156XCH/, 10r2C, 10r2Ad.

Y maronofyoyBanHi | ClABCLKOPOCIONAPCBKOMY MAIUHHOOYILyBaHHI BHKOpPHC-
TOBVIOTHCR €Tadl, B AKHX Oy = 700 MIla: 12I2CMD, 14TCMP Ta in.

Man 3aGesnedeHHs HapidHol poBoTH HabdTo- | rasonpoBoNiB 3acCTOCOBYIOTH
Huabkoserosaul etaai i3 g,> 500 MIla, o, 2 300 MIla, § = 16% i ynaprow B'a3kicTio
Hpu =70 °C e menwe 400 Klx /w2,

Jlns eHroTOBAEHHS Ha(TONpPOBIAHWX TpyG BeAHKoro niamerpa no 2500 mm
330TOCOBYIOTH BYIVIELER cTani 3 BMicToM He Gibwe: 0,22 % C; 0,65 % Mn; 037 % Si
| HW3bKOAeroBaHi cTani 3 emictoM He Ginewe 0,20 % C i 1,65 % Mn, a Takox
1odzekamu Cr, V, Nb ta in.

[lna BHFOTOBNEHHR MAricTPadbHMX ra3oNpOBIIHHX TPY6 BENHKOro Jiamerpy
sukoprcTosyots ctani 14XIC (g, = 580 Mna, o, = 350 MIla), 17T1C (g, = 520 MIla,
7, = 370 MIla), 16I2CAD (o, = 600 MIlla, g, = 420 MIla), 16I2AK0 (g, = 550 Mlla,
7. =370 MIla) i 0BF2M®D5E (g, =600 Mlla, o,=450 MIla) s rapauekatatomy
creni i crasi 09I2C (o, =500 MIla, o,=350 MIla) i 17TC® (o,'= 600 MIla,
g, =420 Mlla) B repmosmiuneHOMy CTaHi.

OcTanHim HacoM AR MaricTpalbHHX TPYOONPOBOAIB AK NepcneKTHBHHA MaTepian
SHKOPHCTORYIOTE ABO(aaHi ctani 3 diepuro-GefiHiTHow alo depHTO-MapTEHCHTHOW
CTPYKTYPOI Mics KOMTpOJbOBaHOro npokatysanss. Ll crani mictats 0,03—0,1% C;
16 % Mn; 0.6 % Cr; 0,6 % Si; 0,02 % Ti; 0,083—0,18 % Nb i maiots o, = 700 MIla
npu T, ig —80 no —90°C.

Iaa saxucty TpybGonposonis Bia Kopesii B 3anemuocTi Big ymoB ix excnayarauil
AACTOCOBYIOTL MOKPHTTA.

Crani, mo HeMeHTYIOThCH

Jas BuroTopnenHa neTaned, 1O NPALIOIOTH Nif M€K AWHAMIYHHX HABAHTAMEHb
8 YyMOBax MOBEPXHEBOr0 3HOUWIYBAHHA, 3aCTOCOBYWOTb HH3IbKOBYIJeueBi crani, ski
mictate Oing 0.2 % C i nignanTshen uemenTauii, rapTyBaHHIO | HH3BKOMY BILTYCKY.

Teepaicts nosepxui rotosoi aetani nopunna cranosutH HRC 50—60. Ha BigMiHY
BiL ByrJelesux cTaied, LU0 MA0Th HM3BKY NPOTAPTOBYRAHICT, NpH UeMeHTali
| Tepuiunii 06pobui neroannx craneil BiAGYBAETHCA NONATKOBE 3MILIHEHHA CEPUEBMHH
neraneh. Lle smiumenns Tum Ginblwe, yum Gifbl JerosaHa cTalb,
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Po3finsioTs TPH TPYNH CTaled, W0 UeMEHTYIOThCA: i3 CepPUEBHHOIO. un
SMILHIOETBCH, @ TAKOX i3 ceplUeBrHO0, LU0 3MiuHICeThes cnabo | cuasHo (taba 15)

Jo nepwoi rpyn# sigHocaTs Byrreuesi crani mapox 10, 15, 20. Tx 3actocomyion.
ANA MaloBIATOBIMAABHHX feTalefl i3 CepUeBMHOI, WO HedMiUHIETLCA | AeTadck
HesenukHx posmipie. [1in ueMeHTOBaHUM WAPOM AYCTEHIT NEPETEOPIOETRCH 8 (PEPHTO-
nepiTHy Cymii.

Jlpyry rpyny ckaajaioTh Hu3bkojerosadi xpomucti ctani mapok 15X, 20X, we
M2i0Th HEBHCOKY NporapToByBaHicTh. [lolaTKoBe /neTyBaHHA ManWMH LoGaBkamu
panagiio (crans 15Xd) no3scase oTpumatH OiAbw ApiGHe 3epHO, WO MOKPauLye
nnacTuuiticTe i B'A3KiCTH CTaNi,

Crvani Tpetsol rpynH BHKOPHCTOBYIOTb IS BHTOTOBJEHHSA AeTanied, WO
NpaurioTs NPH 3HAYHHAX YAAPHHX HABAHTAMEHHAX, MAOTH BENHKHH nepepis, abd
cknaany koddirypauito, abo nas getaded, axki MiAlAOTHCA AIT 3HAUHWX 3HAKO-
3MIHHHX HanpyXeHb. ¥ CKJal UMX cTafell BBOAATs Hikems: 20XH, 12H3A.
12X2H4A. Buacainork pediusTHocTi HikeJAs AOro iHOAI 3aMiHIOITL Mapravuem
| IODATKOBO BBOAATH HeBenHKi KiMbKOCTI THTaHy ao BaHanio And noapiGHeHHA
sepua (18XIT)

Jlerypanua XpoMOHiKeneBHX cranelt sobhpamom abo mMoaiGieHOM A0RETHOBO
cTabiniaye mepeoxonomKeHui aycTeHit i we Ginblle NIABKULYE NPOTEPTOBYBAHICTE
crani. ¥ pesay/iLTaTi rapTyBaHHA B MacTHAl CepueBMHa AeTaned OTPHMYE CTPYRTYpY
maprencuty. Taki crani (18X2H4BA ato 18X2H4MA) sactocosymors Aas BaMmKo
HaBaHTaMeHHX 3yOuacTux Koaic, oceit, poauxis Towo. Ll metani € cTifKWUMAH Wi
NHHAMIYHHX HABaHTaMeHb.

Tattanusa |
XapakrepHCTHKM cTanel, Nl0 UEMEHTYIOTHCA NiCAs FAPTYBAHHS
i uuasxoro sianycky, TOCT 1050-88, FOCT 4543-71

Mapxka BuicT enementa, % ®a, | o |8 | W | KCU
crani g Mn Ni Cr i | MIMaMITa| % | % MLk /or
i 007—014 | 035065 = 0,15 = 205 | 330 (31|56 | —
20 |007—0M 035065 | — <025 —  |o45 | 4102555 —
15% 012048 | 04—07 < s 07—10 — 490 | 690 [12]45 | OF
20X 017—023 | 0508 — | 0710, . 635 | 780 11|40 | 08
XD |012—018 | 0407 — | 08—11 |006—0,12V|540 | 740 [13|50 | 0B
20XH  |017—023 | 0407 | 10—14 |045-075 - 500 | 780 (14|50 | 08
I8XIT  |047—023 | 08—L1 —_ 1013 |003—009Ti| 885 | 980 |9 |50 | 08
12XH3A |009—016 | 03—06 | 275315 | 06—09 = 685 | 930 [11(5 | 09
12X2H4A | 009—C151 | 03—06 | 325365 | 125165 = 930 |1130 | 10]50 | 09

*BAaCTHBOCTI CTAJi QAR HOPMaAi3OBAHOTO CTaHY
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Crani, mo noainmyoTbCcs

[lo koucTpyKUiftHAX CTaneH, WO NOMMWYOTHCA BIIHOCATD CepefHbOBYTIeLesi
crani, wo mictats 0,3—0,5 % C [ neryioui enmementd B Xinbkocti He Ginbuwe
5 %. Lli ¢cTani BHKOPHMCTOBYIOTH Nicnf onepauidl rapTyBaHHS | BHCOKOro BiAMycky,
AKI H43WBAIOTH NOKpaWeHHAM. [1n5 3aMeHIUEHHA TEPMIMHHX HanpyXeHb rapTyBaHHA
Takux cTaneil y GinslWwocti Bunagxkis nposonfTe ¥ MacTHal. TemnepaTypa simmycky
cknanae 550—650 °C. Micns Tepmiutol o6pobku cTadi MawTh CTPYKTYPY copfity,
fKHA XapakTePH3YETbCA BHCOKHM ONOPOM YAADHHM HaBaHT2MKEHHAM.

Mokpawyeani cTaal MawTh BHCOKY MiUHICTh, B'A3KiCTb, Many 9YyTAHBICTb A0
KOHLEHTPaTOPiB HanNpyMeHb i MigBHIIEHY MPOTapTOBYBAHICTD.

¥ Bunaaky CyuiNsHOI NporaproBYBAHOCTI MicAs ogHakoBol TepMiuHol o6pobku
BAACTUBOCTI pi3HMX Mapox CTaned 6auaski mix coGow. Tomy BHGip Tiel abo iHwoi
Mapkid MONINWYBAHOT CTadl B KOXHOMY KOHKDETHOMY BHNAiKy 0GyMOBJEHHHA
fporapToBYBaHICTIO cTani, mepepisom aerani i ckaaguicTio il konbirypauii, HagsxicTio
KOHUEHTPaTopiB HanpyseHs. BuoxpaoTe noTpiGHy Mapiy craii 3ajexHo Bi 3agaHHx
MiLHOCTI Ta posMmipy mepepisy nesHWx feTaned u¥ BupoOiB, KepywOUHCH CeuianbHow
miarpamoto {pue. 72).

Craai, Wo noaimWyoTeCA MOXYTh
G MH/willkr / ) 6yTH ywmoBHO posninedi Ha 5 rpym. 3i

{3200 3POCTAHHAM HOMEpa TPYTH POCTE CTYMiHb
120) JNEeryBaHHA | poamip nepepiay, B AKoMy
(II%%{; OOCAraeTeCH CYUiNbHA MPOrapTOBYBAHICTD
Atg (ra6a. 16).

(B0I T Ho rpynu [ Bignocateen Byraeesi

L . : crani mapox 35, 40, 45, 1o Ma0ThE KPHTHYHUA
] L .

50 40 60 80 100 a.mw Ai3MeETD D, Ao 1O mm, npu AKOMY

HOCHTAETHCS CYLINLHA NPOrapTOBYBaHICTB,

Pie, 72. Iliarpama nas subopy Mapok i npucyTHICTE B cTPYKRTYPI He menwe 95 %
KOHC TRy KU HGE cq_a.{li 3aNEHHO Bl MILHOCTI MAPTEHCHTY.

Ta poIMipis nepepiay a

aa C. M. Bapanopum:

B rpyny Il sxomate xpomucti crani

I — crans 30XH3M: 2 — crams JOXH3: mapor 30X i 40X. Kpuruuuuit Alamerp
3 — crans 34XMA; ¢ — ctane 33XCA: D, = 15—20 mm. Henonikom craneft uiei
5 — ctans 33H3; 6 — crans 35XA; TPYMH € CXHABHICTE A0 BIAMYCKHOT KPHX-

7— 50T & — €] i :
Rl Ehmans koeti apyroro poay. Jam Hux motpibue

WBHAKE OXOJOMMEHHN Nicas Bignycky.

B rpyny Il exomaTe XxpomHeti crani, sKi JeroBani HogaTkoso ogHMM abo
Asoma enemenTamu: 30XM, 40XT, 30XTT (D, = 20—25 mum). Jlas nigeHwesHs
NporapToBYBaHOCTI B XpoMMeTi crani gomaTKoBo BBOARTH Mapradeus (40XT)
i Gop (40XP, 40XTP). MoniGaen BBOASTb A8 3HUKEHHH BiANYCKHOI KPHXKOCTI
{30XM},

o uiei rpynu minkocATs cTani neropani KpeMHiem, AKI HAIHBAKTH XPOMAHCHAZMH:

20XTC, 30XTC. Lli crani nofpe 3sapioioThCs, MawTh MinHicTs 0, = 1200 MIla
Lo




KOHCTPYKLIAHI CTAJI

i yoapuy B'mskicts KCU = 0,4 MJLx/wm®. Heacnikom craneft € cxuibiicTs ao
BIANYCKHO! KPHXKOCTI Apyroro pofy.
Tatbnnua 16

XapakTepHCTHKH KOHCTPYKIIAHHX CTAACH, WO MOAINWYOTACR
nicas repmoobpobru, FOCT 4543-71

BuicT enementa, Yo Mopir | Kpu-
| S T e e e
c +Mn Cr Ni BACMEHTH | fr-m. C Dwml
I (40 037—0.44] — = -_ —_ ~20 10
I 40X 0,36—0.44] — 0.8—1.1 — —_ - 40 15
Hl | 30XM 0,26—0,34| — 0,8—1,1 —  |0,15—0,25 Mo| =30 25
40RT 0,36—0,45|0,9—1,2| 0,9—1,2 — — =20 25
30XFC 0,28—0,35(0,6—1,1] 0.8—1.1 — — - 20 25
IV |[40XH 0,36—0,44| — |0,45—175]1.0—14 — - 60 135—40
40XHM 0,37—0,44] — 0,6—0,9 (1,2—1.6/0,15—0,25 Mo| - 70 20
V [38XH3IMD|0,30—-042) — 1,2—1,5 |3.0—3,4/{0,35—0,45 Mo| - 100 160
0,1—-02V

*B crani 30XIC — 0,9—1,2 % Si, B inwux cranax — win 0,17 10 0,37 % Si.

Ho rpynu 1V sigsocats xpoMoHikenesi crani, aki mictats go 1,5 % Ni: 40XH,
40XHM. Tx kputnunuf miamerp Dy = 40 mm. Ui crani npu nowuxeHin Temnepatypi
eKCANYaTall MaoThk GinbWKA 3anac 8'A3K0CTI, Hix cTani monepesHix rpyn.

Ilo V rpynu BigHOCATS KoMnaekcHonerosawi ctani, skl mictats 3—4 %N
38XH3M, 38XH3M®A, Kpurnuuuii niamerp D, cknapae 100 mm npu Husbkid
CXMABHOCTI 10 KPHXKOrO pyAHyBaHHA. 13 cTaned wWiel rpyn BHIOTOBAAIOTE CKAANH
32 KoHdirypauieo feTan, 10 NpawooTs MPH YAAPHHX HABAHTaMEHHAX.

BucoxoMiuHi cTamni

o BHCOKOMILLHMX CTaned BIOHOCATH CTa/i, ¥y AKHX TPaHHuA miunocti Ginbue
1500 MITa. BucokoMittu#i cTay y cepeisbo- i BHCOKOBYT/IRUEBHX JEroBaHHx cTandax
IOCATAETLCA NicAs rapTyBaHHs | HM3bKOro Bianycky. TIpH ULOMY IJHHMKYETHCA
nAacTHYHICTb | B'ASKICTL cTanel, TOMY X BHKODHCTOBYKOTh ¥ THX BHNAlKaX, KOMM 3a
yMOBaMH POGOTH BIACYTHI AMHaMi4Hi HaBaHTAXKEHHS.

Jlna NOCACHEeHHA BUCOKOMIUHOrO CTaHy 0e3 3HM)KEHHA NpauesfaTHocTi
KOHCTDPYKLI# BHKOPHCTOBYKOTE CTall, L0 3MilHEH] TEPMOMEXaHIuHOK 06pobKo, ato
Taki Hoei BHCOKOMIURI MaTepianu, AX MapTeHcuTHocTapiroui craai (MCC) i TMHII-
crani (TTHIT — naacTrunicTs, HaBefeHa NepeTBOPEHHAM).

Bucokomiusi MapreHcHTHocTapiodi cTani XapakTepH3ylOThCH BHCOKHMH 3HAYeH-
HAMM MIUNOCTI B NOEAHAHHI 3 BHCOKOI0 B'Askictio | nnacruunictio (o, = 2000 Mlla,
Opz = 1200 MIla). 3uMiuvenHs cranedl AOCATAETHCH 32 PAXYHOK MapTeHCHTHOTO
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{y -~ ct)- MepeTBOPEHHR i CTAPIHHA MaPTEHCHTY. MinimansHnit smict syraewo (He Sinswe
0.03 %) 3MeHmye CXHABHICTD LHX CTanel A0 KPHXKHX PYAHYBaHb.

OCHOBHHM AETYIONHM EJIEMEHTOM Y CTA/AX € HiKeab, BMIiCT AKOro ckaagae 17—
26 %. [ns edekTHBHOTO NPOTIKAHHA Npolecy CTapiHHA MapTeHCHTY CTadi N0aTKOBO
NervVIOTh THTAHOM, aTKMIHIEM, MosiGaeHoM, HioGieM, & TaKoMK KOGANLTOM,

LLinpoke po3anoBCOfKEHHA MAE CTalb 03H18KIMS5T, axa micTuTe He Ginbwe
0.03 % €. 17—19 % Ni, 7—9 % Co, 4—6 % Mo, 0,5 % Ti. Crane rapryors Ha
noeiTpi sin temneparypr 800—850°C. [lican rapryBasHfA cTaib M3ae CTPYKTYDY
He3RVFNCUEBOro MApTEHCHTY {3 HacTYMHMMH BaacTusocTamH: O, = 1200 MIIa;
oo = 1000 MIa; 6 = 20 %; w =75 %; KCU = 2,0 MILk/m?. B 3araproBaHomy
cradi cranp gofpe ofpoGNAETLCR THCKOM, Pi3aHHAM, Mde BHCOKY 3BapiOBaHICTh.

MapTeHcHTHOCT2pi0MA CTANb OTPHMYE OCHOBHE 3MIUHEHHA NPH BIANYCKY
& TemnepatTypHomy inTepsani 450—500 °C. 3miunerHs nos'a3aHe 3 BUNINEHHAM i3
MApPTEHCHTY AMCNEPCHHX dacTHHOK inTepmeraninis tuny NisTi, NiTi, Fe:Mo,
Niy(Ti, Al). Haiifiabure 3Miu#eHHs 10CATAETECA Y BUNAAKAX, KONM iHTepMeTaninyi Gasu
MaKTh Maii po3MIpH | KorepeHTHO 3B’R3awi i3 TBepaum posumHoM. Jlerypauus
wobaabTom 36iaewye edexr crapinns. Mexaniuui BracTHaocTi micas cTapiHHA:
5. = 2000 MTa, 6,,= 1800 MITa, §=12%, w=50%, KCU = 0,50 Mmx/w? [lpn
sHCOKil MiuHoCTi cTanb a6epirae ninguitenuli onip KpHXKoMY pyiHyBaHui. B'askicrs
pvitiysania K. MapTeHCHTHocTapilounx cranedi ckaamae 50—70 Mlla-m'’?,
4 B 3BM4ARHMX JEFOBAHMX CTANAX MpH TaKoMy 3HavedHi mexi texyuyocti Kio He
nepesuwye 30 MIMa-m'/2 Tpu Temnepatypi —196 °C, ctanb Ma€ HACTYNHI BAACTHBOCTI:
a, = 2400 MIla, 6 = 10%, KCU = 0,30 MLk /" Crane 03H18KIMST rennocrifika
a0 450°C,

MaprencuTHoCTapiovl cTanl 38¢TOCOBYIOTE ¥ JiTaKoGyAyBanHi, pakeToOyAyBaHHI,
rofTO B THX TalysAaX, B AKHX BaJAHBA NHTOMZ MIiLHICTb, 3 TAKOM Y KPHOrEHHIH
FexHiL, de BOHM 3HaWAW 33CTOCYBAHHA 3aBAAKM BUCOKIA nuacTHYHOCTI | B'A3KecTi
NpH HAILKHX TEMNEpaTypax.

Bucokomiuni TTHIT-cTani sianocaTecn 40 knacy aycrenitHux craned. Opnwa i3
uapok micTate: 0,3 % C, 8—10 % Cr, 8—10 % Ni, 4 % Mo, 1—2,5 Mn, go 2 % Si.
[Micna rapryeauda Big 1000—1100°C i orpumMaHHRA NpH KIMHATHI# TemnepaTypi
avetenitHol cTpykTyp (Touks Ma i M, newats mikue 0°C) crans aedopmylTs npH
450—600°C. lpu gedopmaunil BinGyBacThCA HAKAEN aycTeHITY, BHAIMEHHA 3 HbLOTO
BVIMIELIO | JErYIOUMY eneMeHTIE 3 YTBOpPeHHAM AMcrnepcHHx kapbinis, TobTo
nuenepeifide amiuHenHa. Buacaigok 30iHeHHA ayCTeHITY UMMH eNeMEHTAMH TO4Ka
My amilyeTecs B 06MACTh NOIMTHBHUX TEMNEPATYP, a Todka M, JHINAETHCA HHMNKUE
KiMHATHO! Temnepatypu. ¥ peayabrtari taxoi oGpobku [THIl-crani matorte sucoxy
milkicts (0,2 1800 MITa, ooz 1400 MIla) npu Bucokiit naacTuunocti (62 30%).

Bucoka naactuunicT oBymoBAEHA pi3HWUEI TeMmepaTypHux pisHis nouatky
MEPTEHCHTHOrO NepeTeopedHs M, i nouaTky YTBOpeHHs MapTeHcHTy fedopmauii Ma.
Tax ax Touka M, Humwe, a Touka Ma BHULe KIMHATHO! TEMMEPaTYPH, TO npH
BHNPOOYBaHHAX Ha po3TAr BinByBaeThen JoKahnisauin aedopmaufi, aycTeHiT TIABKH Ha
Ui 2iNAHLI NEPEeTBOPHETECA B MAPTEHCHT | 3MIUHIOETLER, BHACIOK YOTo AedopMAaLLis
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KOHCTPYKWIAHI CTANI

30CepeIKYETbCA B Cycinnix o6'emax. IlepeTBopeHHA aycTeHiTY B MapTeHCHT He nae
NOKani3yBaTHCh RedopMauil, WHAKE B 3pasky NpH BANpobyBawHi HAa POATAT He
YTBOPIOETLCS, 3aBARKH YOMY Peani3yerbCsi BACOKA MAACTHUHICTB cTadi

Npyxunuo-pecopHi crai

I'Ipy:KHHH Ta pECOpH HpHBHB'—!EHi NoM AKWYBATH NOWTOBXKH Ta YA2PH, AKHM
MipaamwTh KOHCTPYLWIl y npoueci poGoTH. Tosy OCHOBHHMH BHMOFaMM L0 LHMX cTaned
€ BACOKI IPaHMLi NPYXHOCTI, BUTPHBANOCTI, T2 NIABHILEHA DeslaKcaUidHa CTIHKICTE 31
afepedeNHAM NPYXHHX BAacTHBOCTeH npoTarom Tpusanoro yacy. B pecopax
i npy»#Hax naacTHuHa AedopMalin He 1ONYCKAaEThed, TOMY BHCOKI 3HAYEHHN MIACTHY-
HOCTI | B'A3KOCT] MEHLI CYTTEBI.

Bucoki npymui BaacTusocti aabesneuywrtses npu emicti 0,5—07 % C i orpu-
MaHAM TPOOCTHTHO! CTPYKTYPH 3@ PaxyHOK FapTYBaHMA | CepefHsoro BiANycxy npu
temnepatypi 350—450 °C. Byrsneuesi npyxuuui crani nicas tepmiunoi oGpofiu Ha
TPOOCTHT MaloTe Opz= 800 MIla, neropani — op2= 1000 MIla.

Crani nns npysus i pecop neryioTe kKpemuiem | maprasiem, iHogi B cnoayuen
3 iHwMmE enementami (Tabn. 17). BeegenHs kpemuito 3aTpHMye po3nan MapTeHCHTY npw
sianycky. Kpemui# i Mapradelus aMiLHKOTE GEPHT | NIBHULYIOTE NPOTapTOBYBaHICTE CTAML.

TaGauwus 17
Ximiunui ckaan npysunuux cranen, FOCT 4543-71
Mapxa crani C % Mn, % Si. Yo

65 0,62—0,70 0,56—0,8 0,17—037
70 0.67—0,75 0,56—0,8 0,17—0,37
650 0,62—0,70 0,9—0,2 0,17—0.37
60C2 0,57—0,65 0,6—09 1,5—2,0
TOC3A 0,66—0,74 06—09 24—28
60CT 0,57—0,65 08—1.0 1,3—1.8
40XDA 0,37—0,44 0,5—0,8 0,17—0.37

CepeHi BIaCTHBOCTI BYT/IELIEBHX NPYRHUHHO-PECOPHHMX CTANEH MICAA TepMootposky:
2 = 800—1000 MIla, o = 1000—1200 MITa, 6= 5—8 %, w=25—230 %, rpanuus
BUTPHBAJNOCTI NpH 3ruHalouomy HasanTaxendi 500—650 MIla, B ymosax KpydeHHS
300 Mlla, 3nayenra rpaHHL BUTPHBANOCT] SMEHIUYETECA NPH HAABHOCTI MOBEPXHEBHX
nedexti i 3neByrnewosansi, [Ticns apoGocTpymenesol ofpofiKH B NOBEPXHEBHX Lapax
CTBOPIGIOTECS 3A/MIUTKOB] CTHCKYIOU] HanpysKeHHs, AKi NLIBHILYIOTE BUTpHBaAicTE, [panuus
BTOMH B De3y/bTaTi MOBePXHeBOrO HaKkiemy spocTae B 1,6—2 paaw. k

Mpu nerypaHdi NPYXHHHO-PECOPHHX CTaNeR KpeMHieMm Ta IHWHMH efeMeHTamMu
miudicts 3poctae Ao O. = 1300—1800 MIla, g2 = 1100—1600 MIla npu &=5—
8%, w=20—35 %.
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[Tpy)KHHH i3 ByrnEUEBHX, MapraHUEBHX, KPeMHHCTHX cTanell MpauioioTh NPH
remnepatypax we Giaswe 200 °C. [py Harpisani go 300 “C BHKOPHCTOBYIOTh MPYHKHHH
3 crani S50XPA, a npu Ginbw Bucokux Temmepatypax ao 500°C is crani 3X2B8D,
a0 600 °C 3 crani P18

[lns poGOTH B arpecuBHAX CEPEAOBHILAX MPYKHHH BHTOTOBARIOTH i3 XPOMHCTHX
koposiitHocTiikux ctanel Tuny 40X13, 95X18.

MigmunAUKOBI cTAN

Mertani NiAWHTHAKIS Ko4eHHA (KiNbis, KYIbKH, DONHKH) 0i1 Yac poGOTH 3a3HAKTE
BHCOKHY 3MIHHMX HapaHTaxeHb. ToMy cTali, U0 BHKOPHCTOBYIOTE ANSA IX BHrOTOBNEHHSH,
MAKTL GYTH MILHAMA, 3HOCOCTIRKHMH | NOBHHHI MaTH BHCOKY TPaHHLIO BHTPHBANOCTI.
Mo etaneis npen’ABAAKTL BHMOTH NO MiHIMBNLHOMY BMICTY HEMETAMiMHHX BKAKYEHb,
kap6iaHif HeonHopinHoeT | BIACYTHOCT nopucTacTi, TaKk 8K Ui AeeKTH, 3HAXOAAUHCE
y IOBEPXHEBOMY AP} CTAK0Th KOHLEHTPATOPAMHA HATPYXMEeHb | BUKNHKAI0Th nepeayacHe
BTOMHE PYHRHYBEHHA,

Ky/bkosi 74 POAHKOBI MIAWHNEAKA BHTOTOBAAIOTL 3 BHCOKOBYIVIEUEBHX 32€BTEK-
ToTAHKX cTadedt, wo Mictate 0,95 — 1,15 % C, serosanux Cr, wo mictats Big 0,4—
0.7 a0 1,3—1.55 % Cr. -

Crani mapkyworsen Gykeamu «Ll» i «X». [licns Gykeu oXo Braayiote Bmict Cr
B AecATHX Aonax sigcorka., XiMiNHMA CKJIal MIAWHTHHKOBMX CTajleH HaBeaeHo
s tafin 18, '

Tatauus 18
Ximiunuil ckaan nizmunawkosux craaen, FOCT 801-78
Mapka ctani C % Cr.% Mn, % Si, %
1LX4 0,95—1,05 0,35—0,55 0,15—0,30 0,17—0,37
LLIX15 0,95—1,05 1,3—1,65 0.2—0.4 0,17—0,37
LIX15CT 0,95—1.05 1,3—1,65 0,9—1,2 0,40—0,65
wixzocr | 0,90—1,00 L4—1.7 1,4—1.7 0,55—0,85

. Crane LIX4 sukopucTOBYIOTh 11 BHIOTOBJABHHRA KyJbOK afameTpom mo 13,5 mm,
poaukie aiamerpom o 10 mm. 1s crani WX15 BuroToBAAIOTE KyALKH AlameTpoMm
22,5 mm, poauxu piamerpom 15 mm. Crane IIX15CI BUKOpHCTOBYKOTE ANR
BUIOTOBACHHA Kyibok piamerpor Ao 30 mm. Jlas BHroToBJeHHA polHkis Ginbworo
Aiametpa 3actocosyioTh ctans IIX20CT. TTAWWNHMKYA, U0 BHKODHCTOBYIOTh /A
poGOTH B arPEeCHBHHMX CepPeOBHILAX, BHUrOTOB/AIOTE 3 Hepianilodoi crani 95X18.

Onsa pevaneit penukoraGapuTHuX niAwMnHAKIB 3 Aiaverpom nonaa 400 mm, wo
NPatiioTh NPH BEJTHKHX Y1aPHHX HABAHTAMEHHAX, HANPHKIAA NAHNHAKE NPOKATHHX
CTaHIB, 3aCTOCOBYIOTE CTaNb Nicna ueMeHTyBaHHg Mapkd 20X2H4A. [Npwu usomy nposo-
AATH FAWG0KE LUEMEHTYBAHA, OTPAMYIOUM UeMEHTOBAHUH Wwap ranbusoo 5—10 M.
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KOHCTPYKUIAHI CTAAI

Tepmiuna obpobxa nigwknHuKOBOI cTani nepenfayae onepauil sianany, rapTysasnHs
Ta Bianycky. Binnany npu temnepatypi 780—800 °C nignaots 3aroToeku nicas KysaHis
3 METOK 3HH3MTH TBepAicTh | OTpHMaTH CTPYKTYpPY ApiGHo3epuncToro nepaiTy.
Temneparypa rapTyeanns KoJrsaeTbeA B Mexax 830—860 *C zanexuo sig macusHocT
srpobis — yuM GinbuwKA BupiG, THM BHUIA TemnepaTypa raprysanus, OX0A0LMOTE
netani B MacTuii (Kinbua, poiHKH), ¥ poauuni conn abo KyxonHoi coni, y somi (kyabku).
Besnocepennbo micas raprysanHs ix sianyckaoTs npu 150—160 °C. Teepaicts nicas
FApTYBAHHS Ta BiANycKy craHosuTh HRC 62—65, cTpykTypa — NpHXOBAHOKPHCTANIYHHI
MapTEHCHT 3 PIBHOMIDHO PO3MOAINEHHMH APIOHHMH HajMULIKOBHUMH KapOinamu.

LosrosiunicT NIAWKHNHHKIE BHIHAYAETHCA BIIXHIEHHRM Bif CiepHuHOl dopmu,
AKe NPU3BOAMTL A0 GurTA. Ll BiAXHAEHHA DETEeNbHO KOHTPOMICHTHLOA.

. 3HoCOCTIHKI cTani

Jo 3uococtifikMx craned BigHocATh ctank [andinena — L10T13J1 La crans
€ aycTeHITHOI BHCOKOMapraHUeBOI CTAMNN, 3 AKOl LJAAXOM JHTBA BHIOTOBRIAKTH
eTani, Wo NpauioloTs B YMOBAX 3HOWYBAHHA | YA2PHUX HABAHTAMEHb.

Mo taxux netaned BiAHOCATE 33713HHYHI XPECTOBHHM, TPAKH TYCEHHYHHMX MALIHH,
aybu KOBHIE eKCKaBaTopig.

Crans 110T13J1 smictuts 09—14 % C; 11,5—150% Mn i 0.5—1,0 % Si
Tlicna NUTBZ CTPYKTYPA CKNBAAETRCA 3 AYCTEHITY | HALMHIIKOBHX KapGinis Maprasio
B 3anisi (FeMn),C. [Tpu narpisanui kap6igy posuMHAITECA B 2yCTeHiTi, Tomy nicas
rapTyBannsa Bin Temnepatypd 1100°C y Bofi crane OTpHMYE YHCTO aycTeHiTuy
CTPYKTYPY i3 manown teepauictio HB 200,

Mapranuesu#t aycTeHiT NpPH yOapHHX HABAHTaXKEHHAX | nicas gedopmauil
8 npoueci exkcnayatauii Habysae TeepaicTh a0 ARC 50—55.

B ymoBax 4ucto abpasuBHOTO 3HoWYBaHHA (Hanpuknan npu Tepri no nicxy)
epextisHoro Hakneny ctani 1100131 ne sinbyBaeThes, WO NPHBOAHTS A0 NIABHILEHUTO
sHowryBanHA petani. Kpim toro, Hegomikom ctani e norama 3maTHicTs 10 06poGkH
pi3aHHAM, TOMY feTanl 3 Hel YacTille BCLOrO BMTOTOBAAKTE JHTBOM 083 MexaHi4nol
ofpobKu.

Ins peranefi MaulMH, WO NPaLio0Th B CEPEAHIX YMOBaX 3HOWYBaHHS 33CTOCO-
BYIOTh BHCOKOBYyrmeuesi iHcTpyMeHTansHi ctanmi tany X12, X12M, P18, P6MS i3
CTPYKTYPOIK MapTeHcHT | kapBiau.

Hu3bko i cepeansosyrieuesi cTani 3 pisHHMU BHOAMU MOBEDXHEBOrO IMILHEHHH
33CTOCOBYHTE ANA_ OiMbl JIETKHX YMOB 3HOWYBaHHA. 30Kpema, AAR JeTaned, wo
NpalioinTs B YMOBAX FPAHHYHOrO 3MailysaHus (Fibad unaivapis, koniHYacTi Banu Ta in.),
B AKHX a0pasHBHE 3HOWYBAHHA NPOXOAUTEL OAHOYACHO 3 IHIUMMH BHAAMH 3HOLIYBAHHA,
HaNPHKAA, OKMCNI0BANBHAM, [INA NPOTHCTOAHHA 3HOCY HACTHHKAMH, L0 € NPOAYKTAMH
3HOWYBAHHA, AETa/i 3 HHAbKO- | cepeiHbOBYTNELeBHX CTas el 3MILHIOIOTh UeMeHTALE0,
430TYBAHHAM 360 MOBEPXHEBHM [apTYBaHHAM 3 HArPIBOM CTPYMaMH BHCOKG! HacToTH.
B nopsaaxy 3apoctanHs 3HococTifikocTi 3MiuHeni MoBepXHeBi Wapi UKX cTajei
POSMILLYIOTHCA B HACTYNHIA NOC/AIZOBHOCTI: 3arapToBaHi, LleMeHTOBaHI, a30TOBaHI.
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IHCTPYMEHTAJIBHI CTAJII I CILJIABH

[HCTPYMEHTANBHI CTNABH 3ECTOCOBYIOTH [LIAt BHTOTOBAEHHA TPLOX OCHOBHHX rpyn
PHCTPYMEHTY! Pi3anbHoro, BHMiploBajbHOr0 T2 wramnis, Ocobauey rpyny
jHeTpyMEHTANLHEX MaTepianis CTaHOBAATh MOPOLIKOBI TBEPA! CrNABH.

Tlo pisaiabHHX iHCTPYMeHTIB BiaHocaTs: pisui, csepana, MITHHKH, (IPe3n, MHiH,
NPOTAMKYE TOWO

BumipioBaipiiit iIHCTPYMEHT CAYrye a4 nepepipkt po3MipiB FOTOBHX JeTaned
(KaMBpH, WabAoHK Ta iH.),

LllTamni BHKOPHCTOBYIOTE AA# NeOPMYBaHHA MeTany B XOJOLHOMY (BuTANKHI,
AfHHANLHI WTAMNH, OTBOPONPOOHBHI NYAaHCOHH, POMMKH JUIR HAKATYBaHHA piai Touo)
afo B rapadomy (Kysanbsi, npowHBanbHi. o6pi3Hi) craHax.

8.1. CTAJII I CILIABH JJ19 PI3AJIBHOTO IHCTPYMEHTY

B npoueci excnayarauii pi3anbHud IHCTPYMEHT, IO MPaLioe B YMOBAX TPHBANOTO
LOHTEKTY | TepTs, NOBHHEH 36epiraTH He3MIHHHMH KoHbirypauiio i BAaCTHBOCTI
pizanchol kpomkd. Tomy matepian ins BHrOTOBACHHA pi3a/isHOro iHCTPYMEHTY MOBMHEH
MaTH BHCOKY TREpAICTS MoHas HRC 60—62 i sHococtifikicTs, TO6TO 3AaTHICTD TPHBaAJHH
qac abepiraTi pisafbHi BracTHBOCTI kpalKH,

MexaniyHa eHepris, fka 3aTpadyyEThCA Ha Npolec 06pOGKH pisanHAM, NePeXOaHTb
y tennosy. Tenno, w0 BHAMAETHCA, HarpiBag piseub, AeTanb, CTPYHKY i HacTKOBO
poacioeTbed. TOMY OCHOBHOIO BUMOTOK A0 iHCTpYyMEHTANLHHX MaTepiafip € BHCOKA
rensioctiikicTh, TO6TO 3MaTHiCTs aGepiraTi TRepaicTh i pisajbHi BAACTHBOCTI MpH
TpHBanoMy Harpisaddi B npoueci poSoru. 3a TeMJOCTIHKICTIO PO3AINAKTL TPH TPynH
IHCTPYMEHTANBHUX CTajedl INA Pi3anbHOro IHCTPYMEHTY: HeTenJocTiHKI, HaniBTeno-
CTIHKI | TENAOCTIHKI,

[pu warpisanni go 200—300°C HerennocTiiKux cTanen y npoueci pisauHs
gyraelb BULARETLCA 3 MAPTEHCHTY TapTyBaHHs, i BINOYBAEThCA KOaryaauis Kapbinis
uemedTHTHoro Tuny. Lle npu3sommTe A0 BTpaTH TBEpAOCTI i sHocOCTiAKOCTI
inctpymenty, [lo HetennocrifikocTi BinHocAThes Byrneuesi | HH3bKONEroBaHi cTadi,
wo MictaTe 3—4 % neryiouux enementis. Hanisrennoctifikumu cTansMu € Hesxi
neroeadi cTani, we mictate nonan 4 % Cr ra iHwsx kapGigoTBipHux eneMeHTIB
i abepiraloTs Teepaicts no Temnepatypi 400°C manpuxnan, 9X5BP. Temnocrifki
ctani aGepiraioT TeepaleTs i 3HOCOCTIAKICTh NPM WArpiBaHHI A0 TEMNEpaTyp Aewo
suwe 600 °C.

Byrseuesi i HW3bKOMEroBaHi cTani MaWTh NOPIBHAHO HW3BKY TEMJOCTIHKICTE
| HeBeAWKY NPOraPTOBYBAHICTb, TOMY iX BHKOPHCTOBYIOTH AJA J€TKHX YMOB POGOTH
Npv Maaux WBHAKOCTAX pisanns. llsuaxopisaneHi cTani, Wo MawTs BULLY
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IHCTPYMEHTAJIBNI CTAJ 1 CIITABH

TenAocTIHKICTs | nporapToByBauicTh, 3aCTOCOBYIOTH LA BAXKHX YMOB poforn. e
Oinblu BHCOKI WBMAKOCT pi3aHHA AONYCKAlOTb TBEPAI CTIMEBH | Kepamiudi mMatepiann.
I3 npomucioBHX MaTepianis WafBuwly TennocTifiKicTe mae witpua Gopy — eawop
Moro BHKOpHCTaZHHS LO3BOASE 06pOGNATH MaTepiany BHCOKOI TBEPAOCTI, Hanpuknan
3arapToBaHy CTafb, NPH BEJIHKHX WBHIKOCTSX pizaHHA.

Pi3afbHnA iHCTPYMEHT PI3HOrO NPH3HAYEHHS BHrOTOBARIOTH i3 PI3HMKX cTameil.

Piaui i pisuesi ronosiy: haconsi — P18, P12D3; nosGansui, erporaneii, sinpissi —
P6Mb5, P12, P9.

Ceepana: ans o6pobkn metanis, Teeplictio no HB 260 — P6M5, P6M3: nas
06pobKy meTanis Giabwol Teepiocti — PI23; nna meranis, 110 BaxKo o6pobamioTecs —
P124d3, P12b4K5,

Ppean: pispGosi — P6MS5, P12, PBM3, PL8; ueps 'ausni — PEMS, P1203, P12,
PBM3; Te came, ana pisavHs 3 nigsHweHow weHIkictio — P12P4K5, PAMIK6C, s
pisanHa Bamkoobpofaweanux cnanasis — P12d4K5, PEBM3KEC, PIMAKED,
PI2M3d2KB, PEMS, P12, PEM3.

[porsmky giametpom, My: a0 80—100 — P12, PEM5, P12¢d3, PEM3; Ginblue 100 —
XBCI, P6MbB.

Mirunku: Mawnnui — P6MS, P18; pyuni — 11X, Y11A, ¥12A.

[nawxn kpyrai: ans Hapizanna m'akux metanis — XBCT, aas napisanna teepmix
metanis — PBMS5, PEM3.

Posroprku: Mawmnni — P6MS5, PBM3, P123, P12; ans BamKooGpo6aosantx
cnaasis — PBM3K6BC; pyuni — XBCI, P6M5, PSM3.

3enkepit: Ans obpobxu M'AkHX Mervanis — P6MS5, P12, PBM3; nns ofpofixu
TREpAHX MeTanis — POM4KBD, PEM3K6C,

Tlnn: cerMeHTH N0 KPYTAMX NHA | KOHCOBOMHI NOMOTHA MAWHHHI | pyusi —
P6MB; sin 06pobkn nepesunn — X6BD, 9XD, V10A.

Hanunxu: gns w'akux meranis — X, Y13A; mna teepaux meranis — P6MS,
P8M3.

Cramecku, aonoTa, cOKHPH 18 06pobku gepesunn — TXD, VTA,

Byraeueri crami

Byrneuesi ctani — ue crani mapok Y7(¥Y7A)—Y13(¥Y13A). Buxigna crpyxrypa —
3epHHCTHA nepait. [las oTpHMaHHA BHcokol TBepfocti HRC 62—63 crani rapTyiots
y Bopi. CrpykTypa micas rapTyBaHHR — MapTeHCHT | Lementut. Hami npoBOAATH
HU3LKMA Biinyck. Bucoka rteepaicts cranmi 3bepiraetses npu Warpisauui go 200 °C.
Mporaprobyetbea ctans Ha ranGuny 10—12 mm. Yepes HH3bky NpOraproByBaHicTh
i noray TennocTiHKiCTh Ui CTa/di 3aCTOCOBYIOTH M8 IHCTPYMEHTIB Mamux pe3Mipis
NpH HEBEJHKHX IIBHIKOCTAX pi3aHHA MaTepiafis i3 HHIBKOW TBepMiCTIO.

3a npH3HaveHHAM PO3AINANTL Byraeuepi cTani ans pofoTH NpH yrapHHX
HaBaHTAKEHHAX | AN8 [HCTPYMEHTY, WO Npailjoe 63 yIapHUX HEBaHTaMeHb.

Crani mapok ¥7—Y9 3acTOCOBYIOTh LA BHFOTOBAEHHS (HCTPYMEHTY NpH paboTi
3 YAapHHMH HaBaHTXKEHHAMH, Bi AKOr0 BHMATAETLCA BUCOKA PiaaibHa ajatHicTs (ay6una,
KieHmMa no Metany, 4epeBoobpobHHE iHCTPYMEHT).
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Crani mapok ¥10—Y¥13 BHKOPHCTOBYOTE ANA BHIOTOBAEHHH pisanbHOro
[HCTPYMENTY, AKMH NpH po6oTi He 3a3nae flOWTOBXIB, YAApiB | Mae BHCOKY TBepAICTh
{wanwixie, waGepis, roCTPOro XipyprivHOro iHCTPYMEHTY Ta in.) 3 uux crane# iHom
SUrOTOBASIOTE MPOCTI WITAMITH XOJNOAHOTO NehOPMYBaHHH.

Tepmiuda oGpofka BYrfIeUEBHX iHCTpYMEeHTaJbHHX CTafel CKNafaeTheA i3
fonepennbol i KiHuesol.

[Nonepeaya Tepiuna obpolxa noasrae y sinnani npu 740—760 °C, mera fKoro —
OTPHMATH MIKPOCTPYKTYPY, WO CKAAAAETHCA ai aepuuctoro nepairy. Tlicas HactynHoro
rapTyBaKiEa NP Takiil BuXiAHIA MIKpOCTPYKTYPI OTPHMYIOThCA HalGinsll OAHOPIOHI
ghactipocti, KiHuesa TepMivHa 06po6Ka CKAAAAETHCA i3 rapTYBaHHA | HH3BKOTO BifNYCKY.
Taprysadda NpoBofsTs y BOAl Bl 780—810°C, ToGto Bin Temnepartyp, Wo AAA
HOPBTEKTOIIHMX cTanedl Nemats fello Brie Ac, a AMA 32EBTEKTOIHHX — HHmMYE Apm.

¥ 38's3KY 3 THM, L0 BYTMEUEB CTAJi MalOThb fyXe BHCOKY KPHTHUHY WBHAKICTE
FApPTYBaHHA 200—300°C/c, HenonycTHMe HaAMeHLIE 3HWMKEHHA WIBHAKOCTI
oxonomKennn npu raprysansi, [suaxuii posnan aycTeHiTy ByrJeueBHX cTajed npu
NpOXoMMEHH! TemnepaTypHoro inTepsany 500—550 °C npuBOLHTH A0 MOABH M AKHX
nasam. Tomy TiAbKH [HCTPYMEHTH Manoro piamerpa nicas rapTyBaHHA y BOAI nporapTo-
BYIOTLCH HAcKpizb. Ane NpH ULOMY B HHX BHHHKAIOTE BHYTPIWHI HaNpy»XeHHA, Aki
MOMYTh BHKAKKATH 3Hauni medopmauil.

[HCTPYMEHTH BeAWKHX DO3MIpIB rapTyloTh Y BOAI, @ T4KOX BOAHHX DO3HUHAX
Coei, KACAOT | AYTIB, OXONOLMYBAIbHA 3IaTHICTE AKHX BHLIA HIK BOAH. Lle#t iHCTpYyMEHT
FAPTYETHCA HA MAPTEHCHT JHLIE B TOHKOMY NOBEPXHEBOMY LWapi. CrpykTypa rMuGHHHAX
lapis npeactasase cobOW NPOLYKTH po3nany aycTeniTy B mepaiTHomy inTepsani
temneparyp. CeplesHHa iHCTPYMEHTY 3 TaKOW CTPYKTYPOKX € MEeHW KPHXKOI0
y NOpIBHAHHI 3 MApTEHCHTHOK CTPyKTypoto, Tomy iHCTPYMEHTH, IMO MaiOTh Taky
CepUeBHHY Kpalle NepeHoCATh MOWTOBXH | YAapu y NopiBHAHKI 3 IHCTPYMEHTaMH,
3arapTOBaHMMH HACKpi3b Ma MapTEHCHT. '

Byraeuesi iHcTpymeHTaNbHi cTani BiANyckawTh NPH TeMmnepatypax He Ginbuie
200 *C, wob He JONYCTHTH 3HMMenHA TeepaocTi. TeepaicTs iHCTPYMeHTY micas KiHUeBoro
Tepmiukoi oGpofku 3HaxoaMTben B iHTepsani HRC 54—64.

Jlerosani craai

Husbkoneropani cTani aas pisasesoro imcrpymenty 13X6, 9XC BHKOPHCTOBY-
0TheA 4AA poboTH NpH  TeMnepatypax He Ginbiie 200—250 °C. Cepensbonerosani
c1ani THny 9X5B®, 3X4B3M3D2 maroTs Blibw Bucoky TennocTifikicrs 300—500 °C.

Jlerosani incTpyMeHTanbHi €Tani MaTh BHLLY MPOrapToBYBaHICTH i 3HOCOCTIH-
KicTb HDX npocti Byraeuesi cradl. Tx rapryioTh y MacTHAL, WO AO3BONSAE SMEHLIMTH
pediopmauin incrpymenty. Bin mome maTH GiiblMA nepepis | GinblIy AOBXKHHY.

Husbkoneropaka ctans 13X BUKODUCTOBYETHCH A/NA BHIOTOBAEHHA IHCTPYMEHTY
piameTpom no 15 mm y as'Aaxy 3 i HegocTaTHBOW MporaprosysaHictio. s uiei craai
BHTOTOBARIOTE XIPYPrivHuil i rpaBipyBanbHKHA IHCTPYMEHTH, fesa GpHTB.

Crani 9XC, XBI', XBCI (ra6n.19) suxkopHCcTOBYIOTH AR BHIOTOBJEHHA iHCTPY-
MEHTIB BeAWKOTO Nepepisy — cBepien, poaroprok Aiamerpom 60—B80 mm.
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THCTPYMEHTAJBHI CTANI | CITJIABH

Tatbawun 19
XimiunuA CKAAL NeroBaHMX iHCTpyMeHTaAbHuX ctaneit, TOCT 5950-73

Mapka crani C.% Mn, % S, % Cr, % W, % V. %
9xc 0.85—0,95 | 0,30—0.60 | 1,2-—1,60 [ 0,95—1,25 - o
XBI 0,90—1,05 | 0,80—1,10 | 0,15—0,35 | 0,90—1,20 | | 20—1 60 —_
XBCI 0.95—1,05 | 6,60—0,90 | 0.656—1,00 | 0,60—1,10 | 0,50—1.20 [ 0,15—0.30
GX5BD 0.85—1.00 [0,15—0.,40 | 0,15—0,40 | 4 50—5,50 | 0,80—1.20 | 0.15—0,30

Tepmiyna ofpofika feroBaHHX [HCTPYMEHTANbHUX CTallell BKAYEE rapTysBanus
Bin 830—870°C B macTuni, abo cryneHese rapTVEAHHA | BIZAYCK npM temnepaTypi
200 °C. Teepnicts nicasa TepmooGpoGky cknanae HRC 61—65,

lieuakopizansHi crani

Illpnaxopizanshi cTani 103B0AAIOTE 3GIMLWKMTH WEBHAKICTh pizaHHa y 3—4 pasy
i 36inBIIMTH cTifiKicTb iHeTpymenty B 10—30 pasip NOpIBHAHC 3 [HIWHMU IHCTPYMEHTAL-
HUMH cTanaMi. Taki crani Han3BHYaiHo Tenaoctifki ao 600—620 °C, To6To 3naTii s6eperty
AOCTATHIO TBEPRICTH, 3HOCOCTIMKICTB | CBOI pi3anscHi BRACTHBOCTI NPH NMiABHUIEHHX
temneparypax. lsnakopizanski crani nosHavaoTees Gyksow «Ps. Hactynua 3a weio
LHdpa Brasye cepeHid BMicT Bonbdpamy y BiacoTkax. CTani, WO MicTATE KoGankT, MonifieH
(nonan | %), Banaaid, mapiyiots Binnosiumu Gykeamu «Ko, «Ms, oD | iabpamu cepeaboro
BMICTY UHX eneMentis. Buict xpomy (Gaiaeko 4 % y soix ctansx) y Mapli He BKa3yiOTh.

XiMIYHWA CK/Aal WBHAKOpi3aNbHHX cTanei HaseneHo 8 Ttabn, 20

TaGnuua 20
Ximiunni cKAa] ReAKHX WBHAKOpisaasHKuX cranei, TOCT 19265-73
Mapxa crani C.% Cr, % W, % V, % Mo, %
P18 0,70—0,80 385—44 17,0—18.5 1.0—1.4 Do 1.0
P3 0,65—0,95 38—144 8,6—10,0 2,0—-2.6 He 1.0
PEMS5 0,80—10,88 38—44 55—6.5 1,7—2,1 50—5,5
PEM3 0,85—0,95 3,0—3,5 5,5—86,5 2,0—25 3.0—36

lllsnakopisansha cTaab nicas rapTyBaHHs | BIAMYCKY Mae CTPYKTYPY BHCOKO-
NeroBaHOro BiANYWEeHOro MapTeHcHTy 3 kapGinamu. Bowa 3Gepirae mouaTkosy
CTPYKTYPY NPaKTHYHO HE3MiHHOK npW Harpisauui go 600—620 °C.

Brpara TtBepnocti npu marpisamni ofyMmoBneHz B mepiwly 4epry poanasom
MapTeHCHTY i Koaryasuieio kapbiais, o BuAinAw0TLCA npu posnani. Koarynauia kap6inis
Yy Byrneuesiit i nerosaHifi cTanAx npH Temneparypax smwe 300°C sege o wsMakol
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BTPATH TBEPAOCTI. TennocTifiKicTs WBHAKOPI3AAbHUX CTaNeH 06yYMOB/EH3 JIeryBaHHAM
ix KapOiRoTBIPHHMH eNeMEHTAMH — BoJB(YpaMOM, BaHadieM | MOAI6IeHOM Y KITBKOCTAX,
Ki LoCTATHL ZLAf 3B R3YBAHHA MaiMe BCBOTO BYTJIELIO B cneuianeni Kap6ink. Poanan
MADTEHCHTY | Koaryaauis crneuianbHux kapbinis Bif6yBaETLCA NMpPH TEMNEpaTypax
600—650 "C.

Mpu 3aTeepainui AuTOL WEKAKOPi3aibHOT CTANl YTBOPIOETHCH eBTeKTHKA, KA
waraaye qeaeGypuT | POIMILLYETHCH NO MexKaxX 3JepeH. lleuakopizanesi crani
iaHoeATHeR B0 TefedypuTsoro knacy., KypaHns af0 NPOKATYBaHHA BHKOPHCTOBYIOTH
478 yeyHEeHHA CiTKH €BTEKTHKH, NOApiOHEeHHA kap6imis, ule Bxoasth B ii cknag, i1x
pIBHOMIPHOTO PO3NOAINY B OCHOBHIH MaTPHLI

Micas ofGpofku THCKOM AARA {IBHAKOPI3aNbHOT CTani MPOBOMATE I30TepMitHHl
gianan, wo 3afe3neyye 3MEHILEHHA TBEPAOCTI i MOJETIIeHHA MexaHiuHoi oGpobKH.
Crans srTpumylots npu 740°C n0 nosHOrC MEPETBOPEHHS aycTeHiTy B QepHTO-
LEMEHTHTHY cymitu cop6iT abo nepair.

Bucoky TennoctifiKicTs (HCTPYMEHT i3 WBHAKOPISaNbHHX cranell HaGyBae nicas
rapTyBanta | 6araTopasoBorO BLAMYCKY. Ipy warpisansi nin rapryBaHHA HeoOXiaHO
Jafe3NeYHTH MAaKeHMalsHe PO3YMHeHHS KapGilis | OTPUMAaHHA BHCOKOJSTOBAHOro
aycrenity. Taka cTpykTypa sGinbuiye fporapToByBaHicTh | 103BOJIAE OTPHMATH nicas
rapTyBaHHA MAPTEHCHT 3 BHCOKOK rennoctiiikictio, Temnepatypa rapTyBaHHA CKnajfae
ans crani P18 — 1270—1290°C, P9 — 1220—1240 °C, P6M5 — 1210—1230 °C.
Jlas yHWKHEHHS YTBOpeHHA TpilmH i neopmallil IHCTPYMEHTY 32 paxyHOK HH3bKOL
TENONpPOBIAHOCTI CTa/el 33CTOCOBYIOTh CTYNEHeBUM HarpiB nifl FapTYBAHHSA B PO3NJIAB-
AEHHX COAAX, @ TapTYBAHHA NPOBOAATH ¥ MacTHAL

[lichs rapTyBaHHA CTPYKTYPA IWIBAJKOPI3aNbHOI CTANI CKMALAETHCA 3 BUCOKO-
AerosaHoro maprescuty, wo mictuts 0,3—0.4 % C, HeposYHHEHMX NMPH HarpisaHHi
HaaAHKosKx KapBigie i 6ins 30 % 3aMMIIKOBOrO aycreHiTy. ‘3anHIIKOBHH AYCTEHIT
3HIKVE TBEPAICTb, pi3aibhi BIACTHBOCTI CTani, moripuye il 3AaTHICTH A0 uLtidyBsauHs
i fioro npucyTHICTE ¥ CTPYKTYPI € HeGamaHoio.

Tpu GaraTopaaosoMy BIANYCKY i3 330MIIKOBOMO AYCTRHITY BHAILNAKTLCA JHCTIEPCHI
Kap6inu, NeroBAHICTL 2YCTEHITY 3MEHWYETHCH | BiH MEPETBOPIOETLRCA B MAPTEHCHT.
Y HlabwocTi BUNALKIB 330TOCOBYIOTH TPUpPasoBuil Binnyck npu 550—570 °C nporarom
45—60 xs. (puc. 73). Uncno sianyckis mMoxe GYTH cKopoueHo npu 06pobui x0n010M
nicAs TapTyBaKHA, Y PesyAbTaTi AKOl 3MEHIWYETHCK BMICT 3a/IHIIKOBOTO ayCTEHITY.
Ofpofnesdio X0NoA0M RiLAZI0TE IHCTPYMeHTH npocTol QOpMH. Teepaicte micns
raprysanns HRC 62—63, a nicas signycky sona 3Ginsuwyescs no HRC 63—65.

[lns BHrOTOBAEHHS [HCTPYMEHTY i3 LWBWAKOpI3afAbHHX CTaned 3acTOCOBYIOTH
nopowxd, Buxigauil matepian npeactaBase co60i0 TOHKO MOAPiGHEHY CTPYHKKY
IUBHAKOPi3aLHOT cTani, AKy GOPMYIOT y XONOLHOMY CTaHi 3 HACTYMHHM CIiKaH-
HeM 3popMoBannx 3arotosok. CrikawHs NPOBOAATH Y Bakyymi TpH Temnepatypi
1200—1250 *C nporsrom 3—5 romus. JlAf 3MEHIWEHHR NOPHCTOCTI NOPOIIKOBY
IWBHAKOPI3aNLHY CTalb NiAJanTe rapA4oMy WTaMOYBAHHIO aGo rapAYoMmy npecyeasd-
nio. Tlicas usoro supi6 ninmaoTe TepmiudiR ofpobui, sAKa xapakTepHa LA Aaxol
MapkH cranl.
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Puc, 73. Pesmumu TepMivHoi oBpoBKH iHCTPYMEHTY
i3 wexkopisaneHol crani P18:
@ — TAPTYH2HHA | TPHOXPAIOBHA BIANYCK,
6 — rapryBaHHs, 06polka XoAoRoM, BILMYCK

MNopolwkoBa WIBHAKOPi3aAbHA CTaNbL MaE GiNbLW BHCOKY TeMJOCTIAKICTE, HIX CTab,
fAKa BHIOTOB/EHA TPATHUIHHHMH METOAAMH, |, AK HACNIAOK, GiNbL BHCOKY 3HOCOCTIHKICTE.
Lle noscHOETBCA BiNbIL BHCOKMM JIETYBAHHAM AYCTEHITY EAEMEHTAMH, W0 BXOAATE A0
ckaany crtani, ApiGHOAHCNEPCHO CTPYKTYPOIO i DIBHOMIPHHM posnofinom xap@inuol
tasn. B cTpykTypi mopolkosoi wexakopizansHoi ctani BigcyTHA kapfinMa
HeolHopiaKicTh. CTifKiCTh WBUAKOPI3aNLHOT CTAMI, BHIOTOBNEHOT METOLOM HOPOLIKOBOT
metanyprii, ¥y 1,5—2 pasu Buina 3a cTifikicTb WBHAKOpPi3anbHOT cTanl, oTPHMaHOL
TPANHUIHHHMH MeTOLaMH.

Meranoxkepamiuni Teepai cnnaeu

Mertanoxkepamiuni Teepai cnnaeu € IRCTPYMEHTANBHHMM MaTepianamu, RKi
CKhagawThen i3 Kapbigis TyronnasHHX MeTadie i KoBaabTy, AKHH BHKOHYE pOib
3B'A3yBANBHOTO KOMNOHEHTA, TBEPAI CNIABH XaPaKTePHIYIOTECH HANBHILOW TBEPICTIO
i aGepiratoTh Ii npu HarpiBauui 10 Brcoxux Temnepatyp (pue. 74).

Teepai cnAaBH BHroTOBAAKTL METOAOM NOpOWKOBOT MeTaaypril.
3acTocoBy0Th KapOinu Boabdpamy, THTAHY | TaHTany, a Takox HioGilo | Banamio.
Cniasd OTPHMYIOTH CTiKaHHAM NOPOLKIB KapSifiB 3 MOPOWKOM KOGANLTY, AKMH
€ 3B'S3ysaneHMM KomnoHeHToM, npu 1400—1550°C nicas nonepeansoro
npecyBaHHA.

Teepai cnnaBy BHrOTOBASAIOTL Yy BHIAAAI MAACTHH, AKI MiZHHM NPHNOEM
NpHNaI0IOTs A0 AepiaKa i3 sBH4akiHol Byr/ieueBoi cTani. TBepai criiasu 3acToCOBYIOTh
AAA pisuis, ceepan, dpes Ta iHWOro IHCTPYMEHTY.
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HRC ] - B [HCTPYMEHTH i3 METaNOKepaMiuHHX TBEPAHX
70— : ""‘-}‘ cna2eis XapaKTepH3YIOTLCA BHCOKOK TBEPRICTIO
— ! 3 \ HRA 80—97, swococtifikicTio y NMOELHAHHI
bﬂ'{ B 3 BHCOKoIO TensocTiiikicTio ao 800—1000°C. Tx
50 | \I\\ HEIOMNIKOM € BHCOKZ KPHXKICTE.
- ! \ UleuakicTe pPi3aHHA TBEPAHMH ChAaBaMH
10} ] y 5—10 pasis eila WBHAKOCTL Pi3AHHS WIBHAKO-
| \1! \ pi3afbHUMH CTANAMH.
30 ¢ ; B saneHocTi Bin ckaagy kapGinHoi ocHOBM
20 d 2 \ PO3PI3HAIOTL TPH PYMH TBEPAHX CIIaBiB. BOJb-
\ \ (paMosi, THTaHBONbdPAMOBI | THTAHTaHTaN-
Lo - X \ BOALGPAMOBI.
' | Bonwdpamosi TBepal cniaed BUCOTOBARA-

0 500 400 600 1°C 10Tk Ha OCHOB kap6iny soasgppamy WC i Co.
CniasH UWiel Tpyn# HA3HBAIOTH ONHOKapPGiAHHMH

Puc. 74. 3anemuicTs TBEPAOCT i nosnauawors Gyksamu «BKe i undpow, wo
IHCTPYMeHTansHux maTepianis it Bxkasye smict Co y BiACOTKax. Hanpuknan,
TEMNEPaTypH BUNPOGYBAKHA: cnnas BK2 mictuts 2 % Co i 98 % WC. Bumicr

1 — ayracueea cTanb;
J — WBHOKOPISANLHA CTAML,
3 — twepani cnnas

Co mowme 3minmosartuce (cnnasuw BK6, BKS,
BK10). Uum Ginbwni smict Co, THM BHULA
MilLHicTE, X043 1 AELLI0 HHXYOK € TBEPAICTh
cnnapy. Teepai cnaasd BoabdpaMoBoi Tpynu
MaI0Th HalBiably MiURicTh, afe BiAbll HH3bKY TBEPAICTH, HIX CIABH IHWIAX
rpyn. Bonw tennoctifiki mo 800 °C. Ix sactocosylTs anf o6pobkH 4aByHY,
CNNABIB KONBOPOBMX MeTanis i pi3HMX HeMeTaNiyHHX MaTepianis, WO NalOTe
CTPYHMKY, AKA MepepHBAETHLCA.

Cnaasu opyroi rp}rnn [ﬂnoxxapﬁmm) BHIOTGBJSIOTE Ha ocHoBi kapbigis WC
i TiC i koGanbToBol 38'Askd. Ix mapkywTh Gykmamu «T», «Ks i uudpasu. Undpu
nicas 6vkew «T» BKA3YOTL BMicT KapGifis THTaHY y BiACOTKaX, a uHpH nicas GYKBH
aK» — suict Co. Hanpurnag, cnazs TI5KE mictuts 15 % TiC, 6 % Co, pewra, To6T0
79 % WC. Kap6in sonndpamy po3duMHAEThCA B KapOial THTady NpH TeMmneparyp
CTIKZHHS, YTBODIOWYH teepauii posuns (Ti, W)C, akuii mae Ginbll BHCOKY TBepAiCTb
ik WC. Cnnasu uiel rpynu mawTs Ginbi BHCOKY TenaocTifikicts go 900—1000 °C,
fika 3pocTae 3| 36iNLIIEHHAM BMiCTy Kap6inin Twrany. [x B OCHOBHOMY 3aCTOCOBYIOTH
AA# BHCOKOWBHAKICHO! ofpobBry cranedt.

[18 BHrOTOBJEHHA CIJIABIE TPeTHO! TPYNH BHKOPHCTOBYOTH KapGilH BoAbppamy,
THTaHY, TaHTany i Nopoiok KoGanbTy ak 38'sayiouni komnonenT. Lli cnnasu mapkyoTs
Gykeamu «TTKs | undpamn. Lindpa, wo croits nicas Gyks «TT», BRasye cymapHu#
emicT xapbinie Tutany TiC i Tanrany TaC, a uudpa, wo croite micas Gyksy sKo —
smict xobaabty. Hanpukaan, y cnaasi TTTK12 mictutees 4 % TiC, 3 % TaC, 12 %
Co i Bl % WC. B crpykrypi cnsiasy npucyTi kapGiau, axi e Teepaum posuunom (Ti,
Ta, W)C i napnuwkosi xapGigh WC. Cnaasn UbOTO THOY MaioTh Oinbil BHCOKY
MiLHICTB, HiX CNJAEBH ApYrol rpyny | Kpawuil onip yIapHuM HasaHTaseHHaM, Bi6pauil
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I BHKpHILIYBaHHIO. ix 3aCTOCOBYIOTh AAR BiAbll BaXKHX YMOB pisanus (4opHose
TOUIHHA CTANEBHUX 3MUBKIB, OKOBOK, BHAHBKIB).

3araibHAM HeROJIKOB CNAaBie, WO PO3rAAAANTLCH, KPIM BHCOKOT KPHXKOCTI
€ nigprmesa gedlunTHiCTs BHXIAHOT BONb(PAMOBOIl CHPOBHHM — OCHOBHOTO
KOMNOHEHTa, AKHH BH3Hauae ix nigpuuiedi Mianko-MeXaHIYHI XZPAKTEPHCTHKH,
Tomy nepcrnexTHBHMM HanpAMKOM € BHKOPHcTaHHA GeaBoaspamoBHx TBepaux
cnaagis. JoGpe cefe 3apeKOMEHAYBANM CNNABH, B AKHX OCHOBOK € Kaplin TuTtany,
a2 fiK 3B'A3yBanbHHA womnoHeHT — Ni i Mo. Bouu mapxyiorses Gyxsamu KTC
i TH. Tsepni cnaasw KTC-1 i KTC-2 mictats 15—17 % Ni i 7—9 % Mo
signosiaHo, pewra — TiC, B Teepamx cnaasax tuny TH-20, TH-25 i TH-30 ax
3B'A3YBaJbHHH KOMIOHEHT 3aCTOCOBYETLCH Hikeab B KinsxocTi |6—30 %
Konuentpauin monibgeny ckaagae 5—9 %o, pewra — takox kapbin tutany.
Teepaicte noaibuux cnnaeis cxknagae HRA 87—94, cnaasu MawTh BHCOKY
3xococTifikicTs I onip xopesii. IX BMKOPHCTOBYIOTH IR BHIOTOBJAEHHA pisanbuoro
IHCTPYMEHTY | LIBHAKOPISANbHHX [eTaned TeXHONOTIYHOro oGnafHaHHA.

OcobnuBo TBEpAl iHCTPYyMeHTANBHI MaTepiadH CTBOPeHi HA oCHOBI HiTpuay Gopy
i witpumy kpemuito, B HuX BiacyTHA nnacTHYHa MetaneBa 3p'Aska. BupoOu 3 uux
MaTepianie BHroToBNAOTL abo 3a fonoMorci BHOYXy, a0 B yMOBax HaaBHCOKHX
THCKIB | BHCOKHX Temmepatyp. Bupofx 3 nivpuais Bopy i KpeMHilo BHKOPHCTOBYIOTE
A% MaTepian ingeHTopiB (HakoHeuHHKIB) ANA BUMIPIOBaHHA TBEPAOCTI TYFOMAABKHX
maTepianis y inTepeani Temnepatyp 700—1800 °C, afpa3usHoro matepiany, a TAKOM
fiK CHPOBHHY ANR BHTOTOBJICHHA HAATBepAWX Marepianip, LU0 34CTOCOBYIOTHCS &A%
OCH2IIEHHA PilanbHOl YAcTHHH IHCTPYMeHTiB, kMMM obpobasioTe 3araproBadi ctani,
TBepal CNaBH, CKIOMJACTHKH, KOMbopoBi MeTand. BowH MawTh BHCOKY TBepaicTh
HRA 94—96, MiuHicTb, 3HOCOCTIHKICTD, TENAONPOBIAHICTD, BHCOKY cTabinbHicTs diznunux
BNACTHBOCTEH | CTPYKTYPH MpH MiABHIEHH] Temnepatypu ao 1000 °C. Ix nepesaraio
€ AOCTYNHICTh | HM3BKA LiHA, 3ABASKH YOMY iX BHKOPHCTOBYIOTH 1A 3aMiHH TBEpIHX
cnazsie i3 BoJAbHpaMOM.

Jlnsi BHrOTOBJEHHA MOJIPYBaAbHHX MacT i WTidyBanbHMX KPYTiE 3aCTOCOBYHOTh
abpa3usHi marepiany. BoHH sBAA0OTE co60K0 NMOPOWKH, CKpindeni 3B'a3kocw abo
HaHECEH] Ha FHYYKY OCHOBY — TkaHuHy aGo nanip. AGpasHBHi MaTepianu € npupoasi
i wryuHi. Jlo NpUpONHKMX BIAHOCATL ANMA3H, TPAHATH, KOPYHIM; 0 WITYYHHX — WTYHHI
anmass, rekcaronansuuii witpun Sopy (ensbop), xapGopyna.

Craani Ta cnnasu AnA 1epeBoobpo6HOro iHCTPYMEHTY

Byraeuesy imcTpyMmeHTansny crane ¥7, ¥8, ¥9, Y10 sacrocosyioTh anA
IHCTPYMEHTY, AKKH NPALIOE NiA HeBeNHKHM HABAHTaXMEHHAM Ha MalHX WBHAKOCTAX
(pydnuit pisanbHuit iHcTpyMenT). 3 BYrielesol BHCOKOAKICHO! (HCTPyMeHTaAbHOT cTanNi
YTA, V8A, Y9A, Y10A BHroTOBAAIOTE BEPCTATHHA Pi3anbHUA HCTDYMENT,

Jleroana iHcTpyMmeTalbHa cTalb NPH3HAYEHA3 A4 IHCTPYMEHTIB, WO MPaLiooTh
Ha BHCOKOMPOIYKTHBHHX BEPCTATAX | (HCTpYMeHTIB crieuianbHoro npuaHavexus (MHAH,
HOXi, fpean 3i BCTABHHMHK PisLAMM TOLO),
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MapKy ZesiKHX NeroBaHHX (HCTPYMEHTANbHHX craneit: 65XB, XBI, XBCT, 9X5B®,
9xXC. XI1ZM.

lllpuiKopisanbHa CTalb — MaTepial MepeBaxHoO MEeTanopizanbHOro
iHCTpYMEHTY, TIpOTE 3 Hel BHTOTOBAAIOTH i 1epeBoOGPOSHHH IHCTYMEHT, AKM
[HTEHCHBHO HarpiBaeTbLCA (pisui TokapHO-KOTYWKOBHX ABTOMATIB, HOXI
BHCOKOMPOAYKTHBHUX CTPYrafbHHX BepcTatis TOWO), Ta iHCTPYMeHTH Qs o6polku
ckneennx neTaneft. Cepen umx cranedt cnin BinsHauuth crane P18 HopmaneHoi
pOLYKTHBHOCTI.

Jluti veepui cnaasu (cTenit, COpMaiTH) 3aMaIoTh NPOMIXKHE MONOKEHHA MIX
WEBHAKOPIZATEHHMH CTANSMK T2 TBEPAHMH CHIABAMA. Creniti 3aCTOCOBYIOTh ¥ BUAAA]
HAMAABOK HA Pi3afibHy MACTHHY HCTPYMEHTA 2BTOreHHMM aGo JyroBUM 3BapIOBAHHAM.
3HocOCTINKICTh TAKOTD IHCTPYMEHTY B 2—3 a3l BHILA, HIK B [HCTDYMEHTY 3 WUBHIKO-
pizanphol cTani. ' -

Mapxu crenitis: B2K mictuts 32 % Cr, 15 % W, 45 % Co 7a in. i B3K micTnts
29 % Cr. 4 % W, 60 % Co Ta in.

0coCTIKICT OMCKOBUX AN, HannaBleHux copMaiitom, y 4—>5 pasis BHwa
nopiBrAKo 3i 3HococTifikicTio aerosanol craai 85X®. Mapku copmaiirtis: Ne 1
sictuts 30 % Cr, 32 % Fe 71a in., No 2 micrurs 15 % Cr, 81 % Fe T2 in.

Mopowkosi TBEpAi CNNABM 3aCTOCOBYIOTh B OCHOBHOMY A7 0GpoGKHM
WapyBEaTHX NA2cTHKIB Ta IHWHX KAeeHMX marvepianis 3 jaepesa, fe KIAEHOBHH
npowapok Lie AKk afpasHBHHA Martepiad, WBHAKO 3aTYNIWE Je3o iHCTPYMEHTIB
3 uiel ctani, Mapkd NopoWKOBWX TBEDAWX CNJaBiB, WO 3aCTOCOBYITHCA AR
BHrOTOBJEHHA NepeBopisanbuux iHcTpymenTis: BKE wmictuTs 94 % WC, 6% Co,
BKS micTuts 92 % WC, 8 % Co, BK10 micturs 90 % WC, 10 % Co, BK15 micTuts
85 % WC, 15 % Co, BK20 mictuts 80 % WC, 20 % Co. '

BHroT0BARKOTE 1ePeBODI3anbHi IHCTPYMEHTH TAKOX i3 MiHepanokepaMiuHHX Niac-
tunok, Bonu seAfwTb coBolo npecopanuit matepian 3 xopyHaosux seped ALO,,
nanpuknan LIM322. 3uococTifkicTh TAaKMX NNZCTHHOK NOPIBHAHO 3 JeT0BAHOK CTAMIO
Ginbiwa y 5—6 pasie. [pore poHW HanTo KPHXKI, TOMY WIHPOKOTO 3aCTOCYBaHHA
y npaktiui gepesoobpobkd He SHaHLLIH.

Bu6ip mapku crani 4ns LepeBOpi3afibHOro iHCTPYMEHTY 3aleHTh Bil yMoB
poBoTH,

unu. Tleny surotoBAAIOTE 3 JeroBanux craned 9X® abo 65XP, a sysbki
CTOMAPHI MHNM TaKOoM 3 [HCTPYMEHTANbHOI Byraeuesol ctani.

Hoxi. Howi no3gosmHbo-(pe3epHHX BEepCTAaTiB BHrOTOBAAIOTH MEPEBAXKHO 3i
ctaned 9X5Bd, B5X4B4D,

Ppeau. Ppesd ANA BUCOKONPOLYKTHBHHX Bepctati i ana oOpoOKH TBEpAHX
nopin Aepesa suroToBAATh 3i crameit X12d, X6Bd. Hdan xinuesux ¢pes
pexoMenayioTs crani P9, POD2IKT ado X120,

Caepdaa. Ceepana ans HerAMBOKHX OTBOPIB POBAATE nepesaxHo 3i crani Y9A—
Y10A. Ceeprna ans cBepANiHHA TBEPAHX NOPIA wapysaTol npecobakol AepeBHHH, GaHepH
3o BHCBEPAJIOBAHHA CYYKIiB BHrOTOBAAKOTH 31 cTaneil X6B®, 9XC, weHAKopi3anbHO!
crani P9 afo nnacTuHOK — i3 TBEpOHX CNAaBiB.
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Hoebareni (enizdoymeoprosaasni) incmpymenmu. KeagpaTni nonota suro-
ToBAAITH 3i cTani ¥TA—Y8A, ain ofpobku TBepanx nopia — ai crani 85XD, ruisnosi
nosGanbui pesuw — 3i crani 9XP.

Toxapwi pisyi. IIna TokapHux piauis sactocosyoTe cTani YBA—Y10A: s
BHCOKOMPOAYKTHBHHX TOKAPDHHX 28BTOMATIB THNY KOTYWKoBMX — crani X12, X12d,
P9 abo PID2KS. Crans X12D € saminnukom crani P18, Pyunuil plaansuuit inctpyment
AAA PyGavKOBWX 3ai30K, CTAMECOK, aounit, OYpiB, UEHTPOBHX CBepien 3BHYaiiHo
BHIOTOBARIOTE 3 sikicHOl Byrieuesol crani ¥7—V8.

8.2. CTAJII 0J1 BHMIPHOBAJIBHOTO IHCTPYMEHTY

Crani uporo NpPH3IHAYEHHS NOBHHHI MATH BHCOKY TBEPRICTE | 3HOCOCTifiKicTh,
3Gepirath nocTifnicTs dopmu i posmipis npoTArom Tepminy excnayatauil. Kpin
TOrO, BOHH MOBHHHI MaTH BHCOKY 06po6iioBaicTh piaaduam LA OTPHMAHHA
BHCOKOrO K/Aacy YHCTOTH NOBEPXHi | Hesnawny medopmauiio npu Tepmiuniil
oBpobui.

Ldas BUMipIOBaNbHOTO IHCTpyMeHTY B GinbwocTi BHNAAKIE 3ACTOCOBYIOTh
BrcokoByraeuesi ctani ¥Y8—Y12 i nuavkonerosani crani mapox X, XBC, XBI, 9XC,
wo MictaTs Gina 1.% C im0 1.5 % Cr. Ix TeepaicTs nicas tepmooBpobku nosuxua
oyTH He medwe HRC 60—64.

[licna TepmiyHoi 06poBKM B CTPYKTYpi BHCOKOBYIMeUEeBMX CTaned
NPHCYTHIA 3anNHWKOBHHA aycTeHitT, wo obymoBane ix HecTabinedicts., [las
sabeaneyeHHA BUCOKO! TBepAocTi ctani i crabinbHocti poamipia iHCTpymenTy
B MNpoueci eKcnayaTtauii NpoBOAHTLCA cneuianbHa TepmiuHa obpofxa. Boua
CKMaQAEThCA i3 rapTyBands B MacTHal. [na incTpyMerTis nigsnwenol ToukoeTi
3aCTOCOBYIOTL AOAATKOBY 06pOGKY Xo/1040M Npu Temnepatypi =80 °C i rpusanuil
a0 30 rop Wu3bKOTeMnepaTypHHHl Bianyck — crapinua npu 120—170°C
HarpisanHa 0 6inbw BHCOKOI TeMMepaTyps € HelOMyCTHMUM 33 PaxyHOK
3HMIKEHHA TBePROCTI | 3HOCOCTIHKOCTI iHcTpymenty. TpuBanu# mignyck
sancbirae npouecaMm cTapiHHA [ poanajy MapTeHCHTY nig vac TEPMIiHY
excnayarauii incrpymenty. Jlns suMIpPIOBaABHOTO IHCTPYMEHTY BedHKOro

PO3MIpY | ckaagHoi reoMerpil BMKODHCTOBYIOTH CTaMi, L0 a30TYKTLCA, THNY
3BXZMIOA.

8.3. IUTAMITOBI CTAJI

[ramnosi cTani 3acTOCORYIOTh IS BHIOTORJEHHA LITAMIIE XONOAHOTO | TapA4oro
AehOpMyBaHHA, NYaHCOHIB, MATPHLL, hinkep, Npec-hop Ms THTBA Ml THCkoM. XiMiunwui
CKNAM NEeAKHX 3 HMX HaBegeHo y Tafa. 21.

B sanexmnocTi Biil TeMnepaTypHHX YMOB eKcnAayaTauil posmifsOTE WTAMMOBI
cTani AnA neOpMyBAaHHA B XOAOLHOMY i rapsyoMy cTaHi.

125




Poadia 8

S —
————

Ta6annsn 21
Ximiunuf ckaan miramnosux cranei, FOCT 5950-73
Mapxa crani % Si, % Mn, % Cr, %
Jlan dedopmysanna 8 X0A00HOMY CMani

X6Bd 1,056—1,15 0,15—0.35 0,15—0,40 55—6,5
Xi2 2,0—2,20 0,15—0,35 0,15—0,40 11,5—13,0
XizM 1,45—1,65 0,15—0.35 0,15—0,40 11,0—12,5
X12P1 1,256—1.45 0,15—0,35 0,15—0,40 11,0—125

Mapka cTani W. % V. % Mo, % Ni, %
X6Bd 11—1.5 0,5—0,8 — =
Xi2 — - — —
X1Zm — 0,15—0,3 0,4—0,6 —
X124] - 07—0.9 — —

Mapxa crani C % Si.% Mn, % Cr, %

Jlaa dehopmysarna 8 2apRyomy CMAani

TX3 0.65—0,75 0,156—0,35 0,15—0,40 3238
3XHM 0,50—0,60 0,15—0,35 0,50—0.,80 0,5—0,8
4XMDC 0,37—0.45 0,50—0,80 0,50—0,80 1,6—1.8
IX2B8D 0,30—0,40 0,15—0,40 0,15—0,40 2,2-27

Mapsa crani W, % V, % Mo, % Ni, %
X3 — — — e
5XHM — — 0,15—0,3 1,4—1.8
4XMDC - 03—05 0.9—1,2 —
IX2B8D 7,5—8,5 02—12 — —

*Buier § 1 P nosuien 6yt menme 0,03% y eix cranax.

Crani Afs WTAMNiB XonoaHoro AedOpMyBaHHA

Craji UbOTG THNY TOBHHHI MATH BUCOKY TBEPAiCTh i 3HOCOCTIMKICTb, BHCOKY
mitnicTs | 3a70BiNEHY B'A3KicTh ANA PoGOTH TMPH YAAPHHX HaBAHTAMEHHAX.

Y saneHOCTI Bii MpH3HAYEHHSA, WTaMNOBI CTaAl AT AEDOPMYBAHHA B XONOLHOMY 3

CTaHi MOAINRIOTL HE TPM TPYNH.
Jo nepuwoi epynu BIIHOCATHEA CTali AR BHTSIKHHX i BHPYOHHX WTaMIiB.

OCHOBHI BHMOrH [0 IMX CTANell — BHCOKA TBEPAiCTS | 3HococTifkicT, [nA surotos- §

AEHHH WTAMAIB UBOTG THMY 32CTOCOBYIOTh BYrJeuesi cranl Mapok Y10—¥12

| uMaskonerosasi crani X, XBI, XBCT. TMican nenoskoro rapTysakus ix BlanyexaioTs |
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npu 150—180 *C ra tsepaicte HRC 60. ¥ pesynbrati necyuinstoi nporaprosanocti,
Ha NOBEPXHi YTBOPIOETBCR TBEPAHI 3HOCOCTIAKMA wap, NopiBHAHO B'A3Ka caplesuya,
U0 M03BONAE NPALIOBATH LUTAMMY NPH NOMIPHHX YAAPHWX HABAHTAMEHHSX.

Crani ia nigsuiennn smicrom 6—12 % Cr, taxi ax X6B®, X12, X12M, X1201
MaioTh GiMbll BHCOKY 3nocoetiikicts i rauBoky nporaprosysamicTs, Bucoxa Teep-
njeTh uMx cranedt o6yMOBJIEHA NpHCYTHICTIO B CTPYKTYPI BeqHKol xinskocTi kapbiny
xpomy CriCs. Ane ninguumienuit smict Cr npHBonuTh A0 3pocTaHHA kaphinuol
HeonHopinnocti, CTPYKTYpa-i BnacTHBOCT BHCOKOXDOMHCTHX cTanei ¥ 3HaqmHilt mipi
BH3H2YAWTLCA MPaBHABHHM BHGOPOM peXumy Tepmiuuoi o6polki, ocobauso
TeMnepaTypH rapTysaHus. 3 i sfiasliennam spoctae konuentpauis C i Cr g aycrenivi,
L0 CHPHYHHAE MIABHMIIEHHS TBEPAOCTI MapTeHcHTy. Ane MpH TADTYBaHHI 3 HaTo
BHCOKOIO TEMNEPATYPOK B CTPYKTYPI 3pOCTa€ BMICT 3aMHIUIKOBOTO aYCTeHITY, | TBEp-
aiety ctani napae (puc. 75). Ilicas rapTyBawss npoBoasTh HHILKWI BIANYCK Ha
TBepaicts HRC 61—63.

Bucoki BnactHeocTi MawTh crani
X12d4M, X6D4M. Mo i V, ponatkoso HRC .
BBELEHI B CKNAl CTANeH, CNPHAKTL OTPH- g4

MaHHIO NPiGHO3EPHHCTOI CTPYKTYPH. 3HO- HRC )
P P P 60 / \

cocTinkicTb WTamnis i3 crani X12db4M \ 100
Fi
&0

y 1,5—2 paswu Buma suwococtifikocri 5 v

wramnis 3i crami X12M. .
Hpyey epyny cxnamaots crani gia O . | A | / 60

WT4MAIB XOJOAHOTO BHAABMIOBAHHA, WKi 48 - o ]

1

NpaukiTe B YMOBAX BeaMkux THekis. Llj 44 | )/ 20
cTanl NoBHHHE MaTH nl:tcmmﬁ onip neq.:opA i0 4__‘_1_____.,- . i
mauil i acoxy miunicTs. l'lpncmi(.:rb 950 1000 1050 1100 1-C
¥y CTPYKTYpi 3aiWWKOBOro aycTeHiTy
€ HefonycTHmuM. Jlaa foro ycyHeHHS  Puc. 75. 3anexxuicts TBEpAOCTI | KiNbKOCTI
NPOBOAATL BHCOKMH BIANYCK NpH Temne- 3aMHUIKOBOro aycTeHiTy B ctami X12d)
patypax suaute 500 "C. Xoua i3 uux ctaned . Bid TeMNepaTypH rapTyBaHHs
BHTOTOBNAKTL WTAMNH AAA XONOAHOFD
Be(pOPMYBAHHA, BOHH Mai0Th BHCOKY Tenoctiiikicts, 30kpeMa cTaas 6X4M2DC

Mo mpemooi epynu BigHOCATL CTaM 3 AKHX BUFOTOBARIOTH WUTAMITH, 110 NpaukTL
MpH BUCOKHX YNaPHUX HaBaHTaMeHHAX (HaNpHKAAf, WTaMTH A% onepauill BHCaaKH
i kapGypana). CknaguicTs CTBODEHHS TAKHX CTanell MOJATAE B TOMY, WO 444
NUABMILEHHA TBepHOCTI HeoBxiano a6iNblunTH BMiCT Byrneww, WO MPHBOAHTE A0
3JHHMEHHA ypaapHoi B'A3koeTi. ¥ GiAbWocTi BHNALKIB A48 UMX WTaMOis

¢ BHKODHCTOBYOTh ctadi 7X3 i 6X3PC, aAxi MaoTs BHLLY cTIHKICTD.

Crani pas mramnie rapa4oro aedopMyBaHH#A

Lltamnosi iHCTpYMeHTH AAS rapauoro OpMOYTBOPEHHA NPALIOIOTL ¥ BAKKHX
yMoBaX, Matepian wWTaMniB KOHTAKTYE 3 rapAuUM MeTasoM i HarpiBaeThes, OpHYOMY

. -fﬂfpiﬁﬁHHH HEPrYETECA 3 OXONOMMEHHAM.
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Matepian ans rapauMx WTAMMiB NOBHHEH 3a/10BiABHATH KoMnaexcy Bumor, Mo
UH% BLIHOCHTE BACOKY MilHicTb He Mexue 1000 MIla i TennocTidgicTy, fiKa AO3BOJIAE
3fepertH TEEPICTb | MIUHICTL NpH TpuBaniii TeMmnepaTypHid aii. Crani NOBHHHI MaTH
TaKoM BHCOKY B R3KicTb, wo6 3anobirT PYHHYBAHHIO NpH YAapHOMY HaBaHTaMeHHI,
i onip Tepmiu#ii BTOMI, TOOTO agaTHicTh BHTPHMyBaTH Garatopa3osi HarpiBaHus
| oxOnGMWEHHA 683 YTBOPEHHA CITKH TPILHH, Crani noBuHHi GyTH OKaAHHOCTIAKHMH
| MaTH BHCOKY MpOr2pToBYBaHiCTh.

V ainoblaHocTi 31 BKA3AHMMH BHMOTEMH IS WTAMITIB rapauoro GopMOyTBOpeHHS
BHKOPHCTOBYIOTh JAErOBaHi cTami, wo mictats 0.3—0,6 % C. Bouu niggaioTbed
FapTyBaHHIO | BIANYCKY NpH 550—680 °C 3 MeTOK OTPHMaHHA TPOOCTHTHOI i Tpo-
DCTHTHO-COPOITHOT CTPYKTYPH.

Hne MONOTOBHMX lUTaMNiB 32CTOCOBYWThL CTafb 5XHM i 1T ananora; bXHB,
SXHT. 5XIM. Tlicas raprysasns i siznycky npu 550 *C ctaas 5XHM npu
KiMHaTHIN Temneparypl Mae HACTYMHI MeXaHivH anacTrsocti: g,= 1200—1300 MIla,
§=10—12 %. KCU = 0.4 ML /m?. [Tpu narpisansi no 500 °C 0. = 850—800 MITa,
= 600—650 MIla Tlpu TemmepaTypax excnayarauii sume 500°C crifikicTs
iHeTpymenty 3i crani 5XHM pisko nagae.

Jlodpe 3apekoMeHnysann cefe Ha MawMHOOYAIBHHX 32BOLAX crani 4XMPC,
5X2CD | 4XCHMLUP. Bnposamkenns uux cranei samicte SXHM mas wiramnyBanis
BYFAEUCEHX | HUZBKONErOBAHMX CTanen MiABHLLYE cTifikicTe iHCTpyMenTy B 2—3
pasi. Jlas BHrOTOBAEHHA BEHKOraBaPHTHAX NPECOBHX | MONOTOBHX WTAMIIB 33aCTOCO-
BvioTh crans SX2ZHM®C, wo sabeaneyye NiABHIWEHHA CTIKOCTI IHCTpYMeHTY Giablue
HIN V JIBA Pa3u.

Ias npec-bopm JHTBAE NiA THCKOM i NpecyBaHHA KOMBOPOBHX MeTanie i cnnasis
10 GETaHHBOFO Yacy BHKODHCTOBYBadM craib 3X2B8D. i HemonikoM € HH3bKa
TeXHOAOIUHICTE, W0 OGMEMYE MOMJKWBOCTI 11 38CTOCYBAHHA [/1A BHIOTOBNEHHA
IHCTPYMENTY 3Hausux poamipis. Kpim toro crams 3X2BB® uyTansa Ao yAapHuX
HABAHTANEHDL | MICTHTb 3HAYHY KiALKICTb NOpOroro i AediUMTHOrO BOALQPaMy.

107 BMTOTOBAEHHS npec-GOpM AATBA ML THCKOM MIIHHX i anloMiHieBHX craasis,
& TAKOM BUTOTOBNSHHA Npec-ait | BHYTPILHIX BTYNOK KoHTeAnepiB NpH npecysaHHi
CrAaBis 33cToCOBYIOTE cTadb 3X2M2d. BukopucTanua Uiel cTani 03BOMAE NIABUILLHTH
cTifikicTs incTpymenty 8 1,6—3 pasu, \

7 BHrOTOBABHHA TpPec-ITAMNIB, BTYJ0K KOHTEHHEPIB | MATpHUb BeJHKHX
posmipis Ha 3asopax 3actocoByioTs ctami 3XB4Cd i 4XCHZMBOD.

B ymosax poGioti nps Temnepatypax 700—800 °C BUKOPHCTOBYIOTh IHCTPYMEHT,
FKHI BUTOTOBARETHLER 13 CTANEH HOBOFO KAacy, LIO MaKTh AYCTEHITHE MepeTBOPeHHH,
AKe peryaioeThes NpH excnayatauil. [Tpuxnagom Takoi crani e crans 4X2H5M3K5®,
WKa Mae TeXHoforiudi mepesard CTafeidl Ha (PEPHTHIR OCHOBI, a TaK0OX BHCOKY
eKCYATaWifiHY CTIHKICTS XapaKTepHY ANs ApOMILHHX ayCTEHITHHX cTaned i cniasis.

J1n9 NiIBHUIEHHS TBEPLOCT] NP BHCOKMX TeMNepaTypax BUKOPHCTOBYIOTh XiMiKe-
TepMidHy 06pobKy: asoTysaHHA, Iudy3iilHe XpOMYBaHHA, GOpYBaHHA. Y AesKHX
BHN2/lKaX Ha NOBePXHAX IPaBOPH WTAMNIB i3 razosol dasy MPOBOAATE OCAMXYBAHHA
wapbidle THTaHy, WO MaOTh 0COGNHBO BHCOKY TBepaicTb.
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CTANI TA CIIJIABH 3 OCOBJIMBHMH PIZHYHHMH
BJACTHBOCTAMH

9.1. MATHITHI CTAJII TA CILNIABH

OCHOBHHMH XapPaKkTepHCTHKAMM MarHiTHWX cTaned | cnaasis € Taxi mMariTHI
BAACTHBOCTI: 3a/HIIKOB2 MaruiTHa inayxuis B, (y T), koepuetmsua cuaa H_
(8 A/m)} i marniTHa nponukausicte u=B/H (I'/m), ne B — uucno marsitH#x
CHAOBMX JiHif, w0 npoxomaTk vepea 1 m? nepepisy apaska; H — nanpysenicts
MarHiTHOrC MoJf, HaMardiyyeaibHa cHia.

fAKwo MarHiTHa TPOHMKHICTL Gifblua BiA OAMHULI, TO Taxi Tifa HA3IWBAOTLCA
NapaMarseTHKaMH, AKUIO MeHwe oauHWui — aiamarneTHxamu. Oxpemum Bunagkom
napaMardHeTHHX Tin € epomarnitHi Tina — 3aniso, Hikenb | KoBaneT, MarditHa
NPOHHKHICTb AKKHX Habarato Ginbwia, HiX y IHIIHX NapaMardiTHHX Tijax,

3anuiuKoBY iHAYKWIK B, | KoepueTHBHY CHAY M_ XapaKkTepH3yloTb KPHBOiO
Hamarniuysanus (nets ricrepeaucy, puc. 76). IMin yac HamaruidyBanHs epoMartiTHux
matepianie marditHa ingyxuin B 3 nigsHuleHHAM HanpyedocTi MarsitTHore noas H
amiHwerbes no Kpueil OA. Hxwo napamerp H smenwurs, To MarsitHa iHaywuis
criagatime He no kpusifi OA, a Ginbw noeiibHo — no kpusin AC — i nosxicTio He
suukne. Marnitny inayxkuie CO = B, mo sanviuaacs, HasuBaloThb 3aNHUIKOBOIO.
3aNHILKOBHH MarHeTH3aM 3HHmY-
€ThCA 31 3MIHOW HAaNpPAMKY Ha- B
MarHivyBalbHOro CTPYMY BHACHIAOK
Ail TIEBHOTO HEraTHBHOro MoJA — A(B.)
H = 0D, Heratushe none 0D = ?
H,. HasuBawTL KOGPUETHBHOK C
CHJI0M0,

Axwo nicaa ROCATHEHHA MaK- L]
CHMANLHOrO HEraTHBHOTO 3HaYeH- -Hs
ua B i H (rouxa E) sminiosatu H -H bDyo tH, +H
Y 3BOPOTHOMY HanpaMky, TO napa-
MeTpd f1 i B sMiHIOBATHMYTBCR TIO
kpusii £A i BpeinTi-pelit yTBOPHTE-
€Al TiCTEPE3UCHA TeTadA.

MarhitHi cnnasy 3anexHo Bin E | He
3HaYeHb KOEPUMTHBHOI CHAM i Mar- -B
HITHO] NPOHMKHOCTI AINATL HA Mar- _
HITOTBEPAI — CIJEABH 3 BEJAHKOK Puc. 76. Tletas ricrepesncy GepoMarueTika
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KoepUHTHEHOIO cHnolo H. > 4 KA/M i HH3BKOIO MarHITHOK NPOHHKHICTIO (ix aacTocoByioTH
g nocTifHEX MarHiTia) | MATHITOM AIKI, J1% AKMX XapaKTepHa Mana KOepUMTHBHA Chia Hc <
4 %A/ M | BACOKE MATHITHA NDOHHKHICTD (TpancdiopmaTopHa i AHAaMo-cTa).

Marnitoreep/i cTanai Ta cnaaByn

Takumi marepianaMu € BHCOKOBYrieuesi cTaji, JieroBadi ctani Ta cneujansui
cnasen. o6 koepustHena cuia M Gyna sucoxown, crani NoBHHHI MATH HEPIBHOMIpHY
CTPYKTYPY, 3BHYAHHO — MapTEHCHT 3i 3Ha4HOW KiAbKICTO JedexTip GynosH
(aucnoKalii, GAOKIB, Mex 3epeH Towo), AKi COPHYHHAIOTE BHYTDILIMI HanpyxeHHs
| CNOTEOPEHHS KPHCTAMIMHOT PewiTKH. ;

Byraeiesi cran Y10—Y12 micna rapTyBaHHa MaioTh AOCHTh BHCOKY KOEpLH-
tumiy cuny H_ = 4.8—52 KA /M, NpoTe BOHW NMPOTapTOBYITHCH HA HEBRMUKY FTHOHHY,
ToMY IX 33CTOCOBYIOTh A BHIOTOBJIEHHS MATHITIB nepepisom 4—T7 mmM.

Xpomuctt crani EX. EX3 nopiseano 3 BYr/IeUEBHMH NPOrapTOBYIOTHCH IHAYHO
raublue, TOMY 3 HHX BUTOTOBASIOTH Aewio Gimbwi markith. Marnitui BIACTHBOCTI LIHX
cTaned Taki cami, 8k | Byraeueeux. XpomokoGaabtosi crani, nanpuknan EX5KS5, mawots
kpauti MariTHi nokasuukn: H 28 kA/m.

Creuianeii Fe—Ni—Co marnitsi cnaasy, 3okpema enias OHIKA0T8AA mictute
14% Si. 7.5 % Al, 40 % Co, 3,5 % Cu, 7,5% Ti, 0,25 % Si, xapakrepusyerbcs
HAN3BHYANHO BHCOKOIO KOepUHTHBHOW0 cuaow H. = 144 kA/M, wo poasonse
BHFOTOBAATH 3 HUX CHABHI MATHITH HeBENMKHX poamipie. Ix HasuBawTe cnaasu
«afLHIKO® | M2pKYI0Th THMHM & Oyxkeamu, wo | crani. Byksu B KiHUI MapKu
XapAKTePH3YIOTh CTPYKTYPY cnaapy: BA — osHauae, WLO CAAZBM MAOTh CTOBIYACTY
CTPYKTYPY, AA — MOHOKpHCTaN4HY CTPYKTYPY.

MarHiTHI CrIAiaBH y>e TR, ane KPUXKi i 06po0asoTees TINbKY WAIpYBaAHHAM
i enekTpoeposiinuM cnocobom. MarHiTh 3 UMX CRAABIE BHTOTOBJAKTE JHTTAM afio
CHIKAHHAM 3 TOPOLWKY.

Marnitom’siki crTaai Ta cnjaasm

Jlo Hix BUHGCATE: enekTpoTexHiuHe 3anizo (apMKo-324i30), €AEKTPOTEXHIUKY CTalb,
sanisonikenesi cnaasn (nepmanon) i epuri. Enextpotexnitne 3ani3o abo HH3bKOBYrAe-
LeBa TOHKONMCTOBA cTank Mapok 3, DA, DAA*® mictute me Ginbwe 0.4 % C, mae BHCOKY
MAFHITHY NPOHHKHICTR | Many KoepuuTuey cuny: H = 64—96 A /M. 3actocoByioTs
HOrO NS BMTOTOBJEHHA OCEPAb, NOJIOCHWX HaKOHeMHMKIB EJEKTDOMATHITIB TOLLD.

Enekrporexsiuna cTanb MicTHTs 40 4,8 % Si. Posuunsiounce y depuri, Si cunsHo
CHOTBOPIOE KPHCTANIMHY PeliTKY | THM camuM icTOTHO 36iblIYE MarHiTHY NPOHHK-
HICTh 1 JHHKYE KOEPUMTHBHY CHAY.

HaGarato kpawli mardiThi BAACTHBOCTI 8 KPYMHO3EPHHCTOI JIMCTOBOI EAGKTPO-
TEXHIYHOI CTani 3 PO3TAWYBAHHAM 3EPeH NMEPEBAXKHO B3J0BXK JHCTA.

Mapku enexkTpoTexHiuHo] rapauexkataHol ctani 3a Bmictom Si AinATL HA YOTHPH
rpynu: Husskonerosany 0,8 % —1,8 % — 311, 312, 313; cepepusonerosany 1,8 %—
* 3 3A, 3AA — nosnaueHHA PoCiECEKD0 MOBDIO
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28 % — 321, 322; ninsuwenoneronany 2,8% —3,8% — 331.332; sucokonerosany
38 %—48% — 241—-248.

lMepwa undpa y nossadeHHi BKasye Ha cepeguilt emict Si %, apyra —
rapanToBaHi eneKTpuyni Ta marditHi norasuuku, Crani rpynu 21 0 32 HasusaoTh
AMHaMHHMH, a cTani rpynd 33 i 24 — tpadcdopmatopuumu, Jduuamui ctani mictats
MeHIUE KPEMHIK, TOMY MOPIBHAHO 3 TPEHCQPOPMATOPHHMH NAACTHYHILL, NPOTE MeHLL
mMarniTom ' aKi.

TpanchopmaTgpHa CTanb BIRHOCHTBCH A0 (EPHTHOTD KNACY CTaled | MAE BHCOK
MarHITHI X2paKTepHCTHKH, Xo4a Dbl KPHXKA.

3anizonixenesi cnuasu (nepmanci) micrats 45 — 80 % Ni, i ix gonaTkoso
neryiote Cr, Si, Mo. Marnitia nponnkricTs y uMX enaapis ayme sucoxa, Hanwkpaul
BAACTHBOCTI Mae mepmadnoii mapku 79HM, wo micturs 79 % Ni, 4 % Mo. [epmano
BHKOPHCTOBYIOTE B aNapatypi, o NPaLioioTs ¥ cAabkux MarHitTHix noaax (anaparypa
38 RaKky).

DeputH — marhitom ' axi matepiasu, AKi OTPHMYIOTH 3MIIYBaHHAM NOPOWKis
okcnay 3anisa Fe,O, i oxeunis gsosanentrux meranis ZnO, NiO, MgO 7a in
Y teputis ayxe BHCOKHA NUTOMHH enekTpHuui omip o= 10 Om'm, wo su3Havae
iX 33CTOCYBAHHA B NPHCTPOAX, AKI NpauwioTs B 00A2CTI BHCOKHX | HAaIBHCOKHX
YacToT.

9. 2. CIIJIABH 13 3AJAHHUM KOE®ILIETOM TEIIJIOBOIO PO3INHPEHHA

Cnnaen micTaTh BeAHKY KinbkicTe Hikenwo, Cnnas 36H (inpap) maike ue
pO3WHPIETECA B inTepBani Temnepatyp Bin —60 go +100 °C, to610 foro KoediuienT
TENJOBOFD PO3LWIKPEHHA B LLOMY iHTepBani OJH3abKui 1o Hyas. [HBap 3acToCoBYIOTE
OAA meTaned TNpHAaAis, Akl He NOBMHHI 3MIHIOBATH CBOIX po3Mipie y memax
KAiMaTHUHHX nepenasis Temnepatyp (recaesMyHi NpHaafH, MasTHHKH XPOHOMETDIS,
eTanoHy N0BKHHK). [neap — ue cnnas Fe —
Ni, akuit mictare 0,5 % C i 36 % Ni. Cnnas
29HK (kosap) mae koediuienT TensoBoro
PO3IKPEHHA B iHTepBani Temnepatyp sin —70
1o +420 °C raxui, 8 y ckAa, 3 HbOTO BHTOTORS-
0Tb fleTanl, AKi BNAIOTh ¥ CKAQ NIPH CTBOPEHHI
BaKYYMHO-UINBHUX cnais, HanpHkaan, y Tene-
BizidHuxX Kineckonax. Kosap — ue cnaas Ha
ocHosi Fe, axuit mictits 29 % Nii 18 % Co,

3aneHicTh POSLWIKPEHHS METANY Bil TeMne-
paTypH Mae KpMBOJiHiiHMi xapaktep (puc. 77).
KoediuienT ninifiHoro poswiHpeHHA « 3a1i30-
HiKeneBux cnaasie 3i abiabwenHsM KinbKocTi t
HiKeslo 3MiHIOETBCH MOCHTh ckaaHo (pue. 78). '

BuasnaeThea, WO y 3ani3a KoedilieHT AinifiHoro Pue. 77. Tlpupict nomxumit Al
poswsperss o = 11,3:10°%, Cnnas 3 25% Ni  cnaasis npu miasHuienHi Tesmneparypi
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Ma€ EKe B 4B pasu Ginpuui KoediuienTt niHifiHOTO poamupennn a = 20-107%,
4 cnaas 3 36% Ni — y sicim pasis mMeHwnA o = 1,510

Llikagoio € it TemMmepatypHa 3anexHicTb KoediujenTa AiHIAHOIO PO3LIHPEHHRA
sanizonikenesux cnaasis (puc. 79).

[ 510 i Ol o108, °C
20 (O M 1 13
18 i ' !
0 i o
B - 2.
1 2 9
12 ] . _________/
I i e .
B :' !v |
6! : 8 3
4 = ’
3
; | /
7t
5 | | i 1=
Fe 10 20 30 40 50 60 70 80 Ni, % 0 200 400 2l £
Puc. 78, 3anemuicte koeditienTa Ainifinoro Pue. 79. TemneparypHa 3afemHicTs
PO3LLKPEHHA Bil BMICTY HiKerH koediuienTa poswkxperHs cnaasis Fe—Ni.
B 3a/1130HIKENeBHX CNNaBax: Bmier Ni:
I— a-tasa; 2 — y-dasa [ —50%;2—42%;3 — 36 %

9.3. CTIJIABH 3 BHCOKHM EJIEKTPHYHHM OIIOPOM

Cnnaei 3 BHCOKHM efeKTPHYHHM OMOPOM 3aCTOCCBYIOTh AN BHIOTOBAEHHSA
HarpiBanbHUX enementis i peoctaris (peactarti cnaaeu). MeTanu Ang HArpiBaJbHHX
eJ]eMEHTIB MaloTh OYTH JKAPOCTIHKWMH, MOBHHHI MaTH BMCOKHH eJeKTpHYHHE onip
i 3340BiNBHY nnacTH4kicTs y Xonoawomy cTani. Llum Bumoram sianosigawTs

X20H60 — nixpom. XapocTifiKicTs HarpiBadis i3 sanisoxpomoamomiHieBHX crniaBis
BMLLA, HiX i3 Hixpomie. Cnaaen X13H04, X15H60, X20HB0 y surnagi gpoty i cTpidkK
33CTOCOBYIOTH ANA NOOYTOBHX NpHAanis, a TAKOXK AAA NPOMHCAOBUX | naBopaTopHHX
neveid — cnaaes 0X23105.

Matepianu nna peoctaTiB NMOBHHHI MaTH BHCOKHH eJeKTPHYRHMH OMip, MasHi
TeMnepaTypHui KoediuieHT onopy B 06JacTi BHCOKHX TeMmepaTyp i HeamiHHi
8 4aci enekTpu4Hi BracTHROCTL. [laHHM BHMOTaM BiAMOBIAATE MifHO-HIKENeBl CTIABH
MHMu 3-12 (mawranin) | MHMu 40-1,5 (koscranran),

Yci cnnaBH 3 BUCOKHM OMOPOM BiJHOCATBCA O TBEPAMX POIMHHIB.
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NMOPOIIKOBI CILJIABH

CnnasW, oTpuMaHi 3 MeTaNesBoro NOPOLLKY LWASXOM MPECYBaHHR | CHiKaHHF,
H43HBAKTH NOPOLIKOBHMH, a cnoci6 X YTBOPEHHA — Nopowwkoso MeTanypricio. lHKkoan
Takl CNJaBH NMOPIBHIOWTL 3 METANOKepaMiYHHMH, OCKINbKH BOHW HAATO BMKE CROMKI
3 KepaMmiuHHMH BHpoGaMH 33 TeXHOJOrIEI0 BHIOTOBABHHA,

MNopowkoBsa MeTanypriA la€ 3MOTY CTBOPIOBATH Marepiaiu 3 0coGAHBHMM
BASCTHBOCTAMH, YOTO HIAK He BIAETBCA [LOCATTH iHWHMH criocobamu (30Kpema, nopueri
CAMO3MALLYBAAbHI TTAWHUNHKKY), OCTPUMATH CILIARM 3 TAKMX HECM/IAB/IIGBAHMX METANB, sik
W i Cu, BHroToBnaTH GaraToKOMNoHeHTHI cymiwi towo. Boxa nossonse migBHILHTH
xoediujenT BukopucTaHus Meranis o 0,7—0.9, 3BiALWMTH NPOAYKTHBHICTE npaui Ta
IMEHIIMTH cobiBapricTh AeTadi NOPIBHAHO i3 3BMYAHHOK TEXHOMOIEW, HE3IBAMAKYH Ha
Ginbly BapTicTh MeTaneBMX NOPOLWKIB {cKOpoYeHHS a0 MOBHE BUJYHEHHF MeXaHIYHOI
06poOKH, 3a0esnevedHs KpallHx EKCIAyaTaluiHHKMX nokasnkkis). Uepes sucoky Bapricts
npec-hopM Ta iHutoro ofAafHaHHA BHUTOTOBAATH AeTanl MalHH | TpHAALiE MeToLOM
NopowKosel MeTanypril AOWABHO JIHLLE 33 YMOBH MACOBOrO BUPOGHHUTEA.

BupoOHHUTEO MOPOMKOBHX CNJABIB

Texnonoriynu#i npouec BHPOOHHUTEA NMOPOWKOBHX CMJAaBiB nepeabavac
OTPHMaHHA MOPOLIKIB, NIATOTOBKY WHXTH, NPECYBAHHA Ta CMIKAHHA 3ar0TOBKH.

Orpumanna nopowxis: MexaniyHe noApifHeHHs 3anianol i cTanemol CTPYIMKH,
BiOHOBNEHHA 3 OKeHAIB Tyronnaskux metanis (W, Mo Ta in.); posnuaenns piaxoro
metany (Al Cu, Sn ra in.) tncHyTHM fositpaM; enexktponitHuHe ocamxenns (Cu, Sn,
Fe Ta in.).

[TigroToBKa WHXTH: OYHILEHHS MNOPOLWKY Bl s3abpynHeds, CYWIHHA, A04aTKOBE
nogpiGHesns, signan (AnA 3HATTA HakjAeny, NOJINIWEHHA OQHOPIAHOCT! MeTadis
y 3axWcHid abo BiGHOBHIH atMocdepi), KnacH(iKalia 33 po3MIpOM 3 BHKOPHCTAHHAM
CHMT, 3MilUYBaHHA.

Mpecypanua: NpeBoAATL Y WTaMnax — npec-hopmax npu THeky 98—558 Mlla
(10—60 «kr/mm?). Tlin yac npecypaHHs BinOYBAcThCA MeXaHiuHe 3UEMNEHHS YHACTOK
MOPOLWKIB.

CniKaHHA 3arOTOBOK: BIAHOBJEHHS OKCHAIB HA METANEBMX YACTKaX, MilHuii
KOHTaKT, 3HATTA BHYTPILIHIX HanpyxeHb [ CNOTBOpPeHb KPHCTaAMHOI PelliTKH,
pexpueTanizawin, audysis. YHacaigor cnikaHHA MaloMildi MexaHiuHi 3B A3KH MK
YACTKEMH NOPOLIKY 3aMIHAOTHCA MILHILHMMH MDKATOMHHMH 38'A3KaMH.

3aroToBKH CNiKalTb Y nedax y 3axXHcHIf armoctepi. Temnepatypa cnixanss
3arOTOBOK, 3aMPEcOBAHMX 3 MOPOLIKY OAHOFO MeTady CTAHOBHTE npubmuane 75 %
TEMIEPATYPH NnasnenHa aanoro merany. Hanpuknan, ana Fe ua tTemnepaTypa cknaiae
1100—1200 °C, a ann Cu — 800—900 °C, pas Mo — 2100—2300 °C.
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CnikauHa piauMX nopowkis BiAGYBaeThCH 3a TeMNEpPaTypH, WO MepeBHIye
TemnepaTypy HalGiabw JETKONAABKOr0o KOMNOHEHTA. Tpuasae npouec crikaHHsA
3pHyanHo | —3 roi.

lnopi npecysanisa i cnikanis 0G'€NHYIOTh B OLHY onepauio. ¥ upomy pasi
saminkyiots thek (Bcwora 5—10 % THCKY 3BHHARHOrO npecyBaHHs) i Temnepatypy
(1 10—30 % HuMmM4y Big TeMmepaTypH CriKaHHA XOAOAHONPECOBAHHX 34FOTOBOK).

3actocyBaHHsA NMOPONIKOBHX CNJIABiB

DinnosiaHn 20 npu3HadeHHA MOPOWKOBI cnaaBn MNATH HA aHTHOPUKLIHAHI,
pHKLITHI, NOPHCTI, WiNbHI, TYTONNABKI, e1eKTPOTEXHI4HI Ta Teepai. B aHTHpHKLIARNX
cnaasax nopn 3aiMaioTs no 20—30% o6'emy (raba. 22). YacTo B CI/IaBH BBOATH
| —3% C. AKHil 3aN0BHI0E [10PH | € TBEPAHM MacTHaOM. MitHicTb GPHKLIRHIX cnaasis
He Lyme BHCOKa TOMY TOHKHH LIap ¢naaBy a'epuyetsea (31e6ibloro CnikaHHAM il
Tuckost) 31 cTazesow ocHosolo (mHckoM, cTpiukow). ¥ TOpHCTHX cnnasax o6'eM mop
curas 80 % aaranedoro of'emy BHpOBY.

Tabaunusn 22
JacTocyBaHHS | CKAaJ NOPOWKOBHX CONABIE
Cnnas [pusuatenHa Buxinsi matepianu (nopotik#)
AHTHOPHKILHIA Tligwsnuuky koszanus (MictATs | 3aniso: 3anise i rpadit; Gponaa
no 30% nop sia 3aransHOro i rpadit
of'emy)
DprkIBHHA TanomoBi gucks, MydTH 3anizo, Mink, azbect Ta iH.
BUENAeHHsA
HNopueTri Dinstpu (Mictats no 10% nop | Bponsa, naTyHb, Hike/b T3 iH.
Bi 3araabioro ob'emy)
LLinesud Tletani MalsH, BHMIPHOBAIBHHA Crane, 6pOH3a, NaTyHb,
iHCTpYMeHT anmomixii Ta iH.
Tyronnasxus Jipit AR Aamn, KOHTAKTH, Boabdhpam, moniGaeH Ta iH.
neTani npHaania
Enextporexuiunuit | Konrakin Ming i rpatit; 6passa, rpadit 12 in.
Taepauit Pisanbuuit IHCTPYMEHT, Kap6izd sonsppamy i KobanasT,
netani Bypis KapGingy MoniGzesy i koBanbT Ta iH.
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AnwoMiniit Ta Horo cnaasm

AmioMinii — apyru#, WwHpoke nowwpenni (nicas 3aaisa) metan y cywacuii
texniwl, [arcexuit ywenn#i X. Epcren y 1825 poui, mioun amaneramon kanio Ha
Geaponuuit xnopHeTHil amominid AICL, i notiM sigransoun pryTh, picTas BigHOCHO
uucTHiE anominii, Temnepatypa niasnesna aniominito 660 °C, floro kpHeTanidHa peluitka —
rpaneuentposanui ky6 (TLLK), rycrina 2699 kr/m*. Al Mae BHCOKY eMeKTPOMPOBIIHICTD,
Aka ckaagae 65 % eig enexrponposinsocti Cu. 3anexuo Big 4MCTOTH po3piaHfwTH
amominiit ocobmuesoi yuctotn A999 (99,99 % Al), sucoxoi unctoTH A995 (99,995 %
Al) i Texniyuoi ynmcrorn A8, A7, A5 i 1. o Yncruf Al samko nignaeTscd oOpobul
piaaHHsAM.

Texwiunni Al suroToBasioTs ¥ BATAAN NHCTIB, Npodinis, npyTkis, ApoTy Ta iHWMX
nanisgpabpuxatis i MaprywTe ALQ, AIll, Amominiit Mae BucoRy KOpOSifiHY CTIHKICTS
BHACIAOK YTBODPEHHSA Ha Horo moBepxHi prenauol naisku ALO, Mexauivni saactusocTi
Bignanedoro ajilMinio BHcokoi uHcToTH Taki: o, =50 MIlla, §=50%,
a Texniusoro amominio & =80 MIla, 6= 35%. Texuiuuuin anominiil actocosylTs
A9 BHFOTOBJIEHHA TPyGonpoBoais, nany6Hux HanbyN0B MOPCBKHX Ta PIMKDBHX CYAEH,
Kabeis, eMeKTPONPOBOMIB, WHH, KOPNYCIB rOAMHHKKIB, Qonbri, nocyay Towo. Lle wupiue
BHKOPHCTOBYIOTE CTUIABH aMOMiHIW. '

Hanbinsuie sactocosyors ennasy Al—Cu, Al—Si, Al—Mg, Al—Cu—Mg, Al—
Cu—Mg—Si, Al—Zn—Mg—Cu. Yci cnnaBy anioMiHil0 MOMHE PO3ANHTH Ha 1B
TPYNH:

— nedopmiBHi, Npr3Hadeni ;A BATOTOBNEHHA Hanishabpukatis (aKcTis, NpyTKiE,
npobinis, Tpy6 i T. iH.), 2 TaKOK NOKOBOK | WTAMAOBOK.

— NHBapHi, MpHIHAYEH] ANA PACOHHOrO AHTBA.

Y cBoi uepry, mnediopMiBHi cnnasH AINATD Ha COAABH, UI0 HE 3MILHIOWTHCH
TepmiuHoio o6pobKeo, i crviasH, Aki TepMiuHolo 06polkeio 3MiuHiooTheR. [Jledopmishi
anioMiHiEB CNZBM, WO HE 3MIUHIOTLCA TePMiuHOI OOPOGKOM, XApaKTepH3YITBCA
HEBHCOKOI MiUHicTiO, ane Jo6polo NAACTHYHICTIO &=40 %. Mo Hux BiIHOCATLCA CMABH
amominilo 3 Mn Ta Mg (emicT octannboro o 6 %). TTomixk cnnasis amominiio 3 Mn
i Mg wupoKkoro 3acTocyBawHs HaGyau cnnas AMu, wo mictrte 1,0—16 % Mn
i cnnasu AMr2, AMrb, aki micTaTs mignosino 18—26 i 4,8—5,8 % Mg ra 02—
0,6 % i 03—0,8% Mn, Ll cnnasd Malizke 3asiH ofHo(pasHi | MalOTh CTPYKTYPY
Teeproro poaunny (puc. 80). Bonn nobpe asapiowotbes, criiiki npoTH koposil i 3acto-
COBYIOTHES A8 MaJOHABAHTAXKEHUX AeTanelt, Akl BUTOTOBARIOTE XOJOAHHM LUTAMMYBaH-
HAM T4 FMHGOKOK BHTAXKOIO, 8 TAKOXK /ANA 3BAPHHX KOHCTPYKUIA, 3MiuHewws cnaasis
MOMIHBE JIHUIE ILUASXOM XOJNOJHOTO Aet)OPMYBEHHA.
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Puc 80, [iarpama cTany cnnasis cHCTEMH
Al=Mg a 1 3an€mHICT MEXAHIMHHX
BNACTHBOCTEN aMOMIHIIO Bl BMICTY Markio 6

Cnnasn na anoMiHieso-marniesif
OCHOBI 3 HeBeIMKHMMK 10GaBKaMH THTAHY,
Gepuailo, Hanpuknaa cnaas AMr6 no6pe
oOpobAETLCA THCKOM.

[lledopmishi anomiviesi cnaasu, wo
3MIUHIOIOTECA TepMiuHoW ofpobkoiwo, ue
nepeayciM AKpanioMiHd, asiaab wWo
mictuts 0,45—0,9 % Mg, 0,5—1,2 % Si,
0,2—06 % Cu, 0,15—0,35 % Mn,
Fe<0,5 %, Zn<0,1 %. Taki cniasu ma-
I0Tb Y CBOEMY CKA4di MO TPH—YOTHPH,
a gexonu i Giable Kommonentis. Ix agar-
HiCTE 3MIUHIOBATHCL TepMooGpPOGKOK
MOMKHA MOACHHTH Ha MNPHKAAAl noasii-
Hol miarpamu ctaHy cHeremu Al—Cu
(zuB. puc. 81), 60 maiike B yeix cnnasax
LaHOT FPYMH 3BHYAAHO NPHRCYTHA Migs, Cu
yreopioe 3 Al TBEpAHH PO3UHH 3 rpaHHY-
HOIO pozuuuHicTio 5,6 Y% NpH TeMnepaTy-
pi 548 °C. 3 noHHEMeHHAM TeMnepaTypH
po3uHHHICTE Mial B asoMiHil WBHAKO
ameHmyeTscs, Cnnas, Wo MiCTAT Kiibka
HeCATHX HACTOK BIACOTKA Mifl, AK NpaBuio,
MawTh OJHOGAIHY CTPYKTYPY TBEpAOro
PO3YHHY Mifi B amoMiHil.

fAxuo neodasnui cnaas 3 5,6 %
Cu HarpiTu moHag 548 °C, 10 4YacTHHKH
CuAl; posunuATEER B amoMinil i cnaas
Hafyne ofHOGA3HOL CTPYKTYPH TBEPLOrO
posunny. llBuake oxofommeHHs Takoro
cnnasy (rapTyBauus) He fae MOMUIHBOCTI
eHainaTHeA (asi CuAle 3 Teepnoro posum-
HY, BHac/lioK 40ro Cnjas 3MilHIOETHCH.

Hedopmisni anoMiniesi cniask nizlaloThea raprysaHHo Ta crapinuio. Temne
paTypa raptysanus cnaasis Al—Cu (puc. 81) Bu3HavaeThen Ainien abe, axa NPOXOANTH
EHLUE JiHIT MexoBOl po3uMHHOCTI AAH cnjaeis, wo mictats < 5,6 % Cu, | Huxue
eBTekTHYHOT Ainil (548 °C) ans cnaasie, wo mictaTs nowan 5,6 % Cu. Tpu Harpisauni
Nl rapTyeanHs cnnasie 3 BMictoM o 5,6 % Cu sanuuikosa dasa CuAl, nosnicTio
PO3YMHAETHCR | MPH MOAANBWOMY WBHAKOMY OXONOMLMEHHI bikcyerbes awe
NEPECHYEHHA (-TBEPAMA DPOAUMH, AKKHH MICTHTh CTINbKM MiLi, CKiNbKK 1 Baarani € y
cnnasi. [1pu swmicti nonan 5,6 % Cu y eTpyxTypi 3arapToBaHUX cnaasis YTBOPIOETE-
CH MEPECHYEHWH C-TBEPLMH poauuH, akdi Bignosigae Touui b, i HEPOIYHHHI NpH
HarpiBaHHi kpuerany ivTepMeranifis (tobto cnonyku CuAl,). Tpusanicts BHTPUMKH
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fpH TeMmnepaTypi raprysaHus, HeoOXxiaha ana G

po3YMHEHHS iHTepMeTaniARRX (a3, 3aneXuTh pin 700 555|~- ! P 4‘
CTPYKTYPHOTO CKNALY CIAaBY, THMY nedi i ToBLM- I
un supo6y (saranom sin 10 x8. no 3,5 ron, w18 gop ™. Pro |
paconnnx simameok 2—15 ron). |
[Micns rapTyBaHHA CTNaBH MIALAKTE cTapin- “ = ;T"—‘- é“’f,.gf
{i0 — BMTpHMUI MpM KimuaTHiA Temmepatypi 900 ngr l E::
winbka mid (npuponne crapinus) abo 10—24 rop. / | ==
npH NizBuLLeHiR TemnepaTypi (wTyuse cTapiuaa). 400 {/ é g
JliopaniomMin® — CN/aBy Ha GCHOBI CHCTEMH . | g E
Al—Cu—Mpg, Ky 3 MeT0I0 MiABHLIEHHS / ’ 2‘ | ig
g Kya ABHLL Llles
koposiitnoi cTifikocti BBOASTE Mn. Haiibinbiw 300 i =
ginomi cnazen [18, mo mictuts 2,2—3,0 % Cu, L |
0.2—0.5 % Mg 1a 116, wo micTuts 38—4,6 % 200122 s |
Cu, 12—1.5 % Mg, 03—05 % Mn. BEREELREF -
LIKinnuBow AOMILIKOW AAs AOPamoMiHis '
¢ Fe. amicT aKoro He moswen nepepuuysary  Pwc. 81, lliarpama crany
0,5—0.6 o i TEMMEpaTypa rapTyBaHHA CNNABIE

Thopaniomity go6pe aedopMyloTecs i B ra- cacren Al—Lu

pAuOMY, | B XOMOAHOMY CTaHi; 3MIUHIOKTb X 3BMuafiHO Y BOMI T2 MPHPOLHHM CTAPIHEAN.

Jln% 3aXHCTY JAHCTOBOFO AIOPAamOMiHY Bifl KOPO3il, AKA HABITE MPH nogasanii Mn
€ 3HAYHOIO, WHPOKO 33CTOCOBYIOTH NJIAKYBAHHA HHCTHM anwominiem. [lnakyBaHHfA
30IACHIOOTE CYMICHHM Tapa4HM NPOKATYBAHHAM anuTkiB fopafiominy, 00KI4LEHOrO
nuctamy (ToBIMHOW A0 6 MM) uucToro amoMiiiio mMapok A8, A85.

Crinasy asians (AB Ta iH.) NOCTYNA0THCR MGPAOMIHAM Y MILHOCTI, NpoTe BOHH
HAACTHUHILE #K B rapsyoMy, TAK | B XOJOfHOMY cTaHi. BHKOPHCTOBYWOTH CnAdBH
AR JNeTK#X KOHCTPYKUiH, fKi 383HAIOTH FHYTTA Ta {HLWHX pedyopmaliil npH MOHTAK.
Lli cnaaes MicTSTH Taki CaMi eleMEHTH, WO i ArpasioMiHy, NpoTe y MeHW A KiNbKoCTH,
i JOMAaTKOBO /AEroBaHi KpeMHIEM.

HafiMiugiluamMy anoMiHieBMy cnnasamy € cnnasy tvmy B9S, Wwo MICTHTE l.4—
2.0% Cu, 1,8—2,8% Mg, 02—06 % Mn, 5—7 % Zn i 0,01—025 % Cr. Azne
BOHH MeHLU KOPO3iHHOCTIMKI, HixK MIOpaioMitH, i IXH] XaDAKTEPHCTHIH MiLHOCTI CHABHO
NoHWKYIOTECA npd Temnepatypi 150 °C.

Binomo 6araTo iHIIHX CKAaIHAX NehOPMIBHHX CMNABIB A KYBAHHA, WITAMIYBAHHA
Ta pofoTH B yMOBaX MIABHILEHHX TEMNEpaTyp AK4, AKB, AK8, AK4-1.

JluBapri anioMitiesi CNaBu NPHAHATO MADKYBATH NBOMA nirepamu AJl (amominin
nuBApHKI).

Jlupapri cnnasu aniomMinilo 3 mardiem, Miao Ta iHLIMMHE ENEMEHTEMH, MLA3KATH
TepmiuHii 06pobL, OCKINBKH iX BAACTHBOCTI NPH ULOMY 3MIHIOIOTHCA B IYXKE LIHDORHX
mexax. JlnBapHux cnaaeis nocuTh Garato, ane HafiGinbi BimoMi cepes HHX CHITYMiHH
A—Si i cnaasy amomidiio 3 minmo Al—Cu. TunoBdm caayMmiHom e cnias All2, |
gkuil micTuTe 10—13 % Si. Bin mae Bucoky piakoTeKywicTs, many ycaiaky, cTifn#
NpoTH Kopoail.

137




Posdia [1

Cneuweni arrominiesi enaasy, LL#poko BEKOpPHCTOBYBaHi CriasH Ha ocHoBi Al —
ALO, aictann Hassy CATL (cneuenuit amominiesnii nopowok). Li cnnasu oTpHMyOTE
WIAAXOM XoA0aHOTO GpPHUKeTYBaHHA anMiviesoro nopowky (nyapu), sakyymsoro
Binany | nofanbloro cnikaHH® Harpitux OGpuxeris nin Tackom. CAIl cknapaeTses 3
nucnepcinx aycoxk oxcuny AlLO,. Yactunwxu ALO, edextHsHo ransMmyioTh pyx
NHCAOKALIR | NABMILYI0T MilicTs crnasy. Buier okeray ALO, s CAIl xonusaeThen
sin 6—9 % (CATI=1) no 18—22 % (CAIl-4). 3i sGinbwennam sumicry ALO, mexa
wiuHocTi nigeHulyeThea ig 30—32 wr/mm? (CATI-1) no 44 —46 kr/mm? fCM'I 4),
a2 RINHOCHE BHIOBMKEHHA BIATOBIIHO 3HWXYEThCH Bin 5—6 1o 1,5—2,0 %.

Marniil Ta HOTO CILIABH

Marniit — xapaxkTepHui enemedT MauTtil 3emni, AKMHA NepeBaXKHO MICTHTLCA
5 ocHosnux noponax (4.5 %). Bigkpuruit y 1808 p. auraificokum yvewum T, Hesi,
AKHH OTPHMAB aManbramy, 2 3 Hel micnf BiAroHKM pryTi — HOBMH nopowKonomiGHMH
weran (marnifi). TemnepaTypa naasnenus marsio 651 °C, #oro kpucraniyna pewiTka
rexcaronansha, ryctiaa 1739 xr/w', Tenaenposianicts Mg anauro suwma, Hix 8 Al. Ha
NOBITRI MArHid JEerko 3aWMacThCs; BUKOPHCTOBYIOTh HOTO B mipoTexHiui Ta XiMiuHiH
NPOMHCAOBOCTI.

Markiesi cnnasy otpuMyoTh cninagnosarum Mg 3: ao 10 % Al, a0 5—6 % Zn,
10 2,5% Mn, no 1,5% Zr. ¥Yei ui enemenTH, sk cBii4aTe noyatkosi oGnacri
BiONOBIAHMX TOABIHHEX Aiarpam ctany (puc. 82), mawTb ofMemeHy posuHMHHiCTH
y mardii. Amominift yTBopioe 3 marniem cnoayky Al Mg, a unsk — MgZn, omxe, npu
OXOMOMMEHH] MarHi€BOr0o CNMIaBY, AKHA MICTHTH 3a3HAYEHI eNeMeHTH, 3 TBepAoro
PO3YHHY MaKTh BMANTHTHCA 3MILHIOBANbHI BTOPHHHI KPHCTAAH HAMJHIWKOBHX (has,
TOOTO TaKi CNAaBH MOMHA NiIAEBATH rapTyBaHHIO T4 CTAPIHHIO.

Marniegi cnnasn, Ak | amoMiHIEs], po3aiiRIOTE HA ABI TPyNH:

— JIMBAPHI, AKi NpH3HayeHi 4% OTPHMAHHA
feTaned MeTonoM (DAacOHHOTO JHTTH, IX Mapky-

1,'C ; ;

- ] 6 f 10Tk nitepamu MJ1 | undpoIo, WO 03HAYAE YMOB-

600 M,V J ' HHI HoMep ciinasy, HanpHKnan, MJI5, MJIGit. 4.;

500 ; — peopmiBHi, AKi MoXHa nignaBaTH
Al )ﬂ MpecyBaHHIO, NPOKATYBAHHIO, KYBAHHIO, LITAMITY-

400 T BaHHK Ta iH.; MapKylTh ix Jditepamu MA

500 - 84 i UMpo, WO 03HAYEE YMOBHHH HOMED CNABY,

, Zn Hanpuiaag MAL, MAlI4iT. o

200 0.1 1 Marniesi craasx go6pe oGpobaRIOTHCA

100 [t 2.6 pisaHHAM | AOCHTb Aobpe 3BaplOTLCA, 0CO0-

- 20 1 . NHBO APTOHOAYTOBHM METOAOM.

0 2 4 6 8 10 12 Ic,% 3annm_m BHCOKIH nuToMill MilHOCT] Mardiesi
CM/aBH 3HAHLLIH 3aCTOCYBAHHA B aBiabyayBaHHI
Ta [HIHX rafy3sx HapoQHOTO rOCMOAAapCTBA.
BukopuctosyioTh 1 CNIABH TAaKOX B aTOMHHX

Puc, 82, Meuartkosi ofaacti giarpam
cTany Mg 3 piSHHMH enemeHTaMu ©
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peaxtopax. Yepes wmany crifikicTs npoTH koposil BupoGH 3 MarHi€BHX crjapie
oxHemioioTs (oxcHayoTs). Ha OKCHI0BaHY NOBEPXHI HAHOCHTE NakohapboBi MOKPUTTA.

TuTaH TA HOro CNJABH

TuTan € OZHHM 3 HAANOWHPEHIHX eNeMeHTIB 3eMHOI KOPH (0.57 %), i 3aimae
3 uBOTO MPHBORY HeTBepTe Micle cepen metanis mican Al (8,13 %), Fe (5 %), Mg
(2,1 %). Bin 6ys BiLKpHTHH Y 1791 p. aHrAiACBKHM aMaTOPOM-MiHEPONOrOM
¥. Tperopom i QOBTHI ¥ac He SHAXOAWB NPAaKTUHHOTD 33CTOCYB2HHA, Bramanu, wo ue
KPHXKHI | ManoMiuHnd meTan, AKMIL He Mome GYTH BHKODHCTAHHA Y KOHCTPYKUIAX.
TMpakTHYHO THTAH NOYAJAH 3aCTOCOBYBATH JHUE B 1948 p. TemnepaTypa nNaBJeHHR
Tirany 1668 *C. [Tepearu THTaHy NOPIBHAHO 3 IHWMMK MeTaaMy Taki: Mana rycTrua
4505 r/ M, HaA3BHYARHO BHCOKA KOPO3iiHa cTifiKicTs (GiAbLLA, HiX HepKaBIOUO! CTan),
3HAUHA KAPOMIUHICTL | BeAuKa NMMTOMA MIURICTE: BiIHOWEHHS TPaHHLUL MiLHOCTI A0
rYCTHHM 0p/ pg), ne p — TyCTHHZ B kr/m', g — koediuienT nepesony kr/m's H/m’
32 NMTOMOK MILHICTIO THTAHOBI CIIABH NEPEBHILYIOTh KOHCTPYKLIfH c7ani W aMI0MiHIEBI
cnnasu (Ta6n, 23).
TaGawuwus 23
Muroma Miunicts marepiaais*

Marepian | Twtawoswi crnas BTIS | Aniouiniesiil cnnas B96 | Crans O3HIBKOMST
o/pg 30 23 27

*[THToMa MiUHICTE, WO OTPHMYETHCR LLNSHHAM MILHOCTI Ty M3 FYCTHHY 2, CAHOYACHO NpencTasane
cofioK pyiiHyiody RoBxMHY B kM. JlpiT AOBRHHOK 97 xu i3 crani 03HIBKIMST pyinyeTnca nia fiw
BRACHOT MAcH.

3asafKH CBOIM BAACTHBOCTAM THTaH | HOro Criziasu € LIHHHM KOHCTPYKUIAHHM
MaTEpiaNOM B aBiauiMHIA NPOMHCAOBOCTI, paKeToBYAYBaHHI, XiMiUHill TPOMHCAOBOCTI.

Turan — roniMophHHA MaTepia Ta iCHYE ¥ ABOX anoTponiyHuX BHAO3MIHEX —
o i B. TemnepaTypa NoNiMOPHHOTO NEPRTBOPEHHR & 22 P cranoeuts 882 °C. a-turan
Wibkue 882 °C. Mae rexcaroHanbHy pewsitky, frutan nowan 882°C mae peuliTky
o6’emMoleHTpoBaHoro Ky6a.

TexuiuHui TATAH BUrOTOBARIOTE ¥ BUCAALL AHCTIB, APYTKi8, APOTY, Tpy6 i T.4.
Biu 6yBac TpbOX Mapok, a came: BT1-00, wo mictuts 99,53 o Ti, BT1—-0 — 99,48 % Ti,
BTi—1 — 99,44 % Ti. HMoro mexawiuni nokasuuku: o, =294—490 MIla,
§=120—30%.

115 OTPUMAHHA THTAHOBHX CIINaBi8 3 Giblll BUCOKAMH XapaKTepHCTUKAMM, THTAH
neryiote pisknmu metanamu — Al, Cr, Fe, Mn, Mo, Sn, V (puc. 83). Jlerysauns sMiHIog
[0103KeHHS TeMMIepaTypH aioTPOMIYHOTe MepeTsopenHs THrany (& — B) (puc. 84).
EneMeHTs, WO miABAWYyloTh Temnepatypy (@ — B) — nepetBopenHs (puc. 84, a) i
cnpuAwTh cTabinizauii @-TBEPAOro POSUKHHY, HAIHBAKTE a-ctainizatopamu (Al O, N).
EfeMeHTH, 10 NORMXKyIoTs Temnepatypy (e — f) — nepersopenHs (puc. 84, 6, 8) T2
cnpusiots cTabinisauii f-TBepAOro po3uniy, HA3HBAIOTH BerabinisaTopamu (Mo, V., Cr,
Fe, Mn).
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., KT/ n° G Ty, KT/ m?
80

o / // - Sy/{ Vv
et oA A7
/ Call 5%

20 40
—l P —] Sn Al 20
N = ¢
0 0.2 0.4 0.8 NOC % 0 2 46 8 Al Sn,V,%
a

Puc. B3. Bnaue seryiouux esemenTie i DOMILIOK Ha Mexaniuui snactusocri Ti:
4 = EJEMEHTH, L0 YTBOPIOKOTE THePAl PO3YHHH NPOHUKHEHHN,
6 — eABMEHTH, WO YTBOPIOKTE TBEPLI POIYHHK 3aMilleHHs

C B Ja+f g & M
882° 882" 8827
[

a a+f

ALO.N, % Mo, V,Nb,Cr,Fe ¢ %
a 6 ]

Puc. 84, Brnus neryiounx eaementis ¢ Ha anotponiuni nepeteopens Ti

Y ennagax Ti 3 Cr, Mn, Fe sinGysaerbes esrextoinnuii posnag f-pasu (puc. 84, &)
3 YTBOPEHHSAM XIMIYHHX CnoAyK — idTepMetaninis (TuTawimis).

3anemHo Bin GyLOBH THTZHOBI crnaew KNacHBIKYOTh HA TPH TPYMK: CMAaBH 3i
CTPYKYPOIO C-TBEPACrO PO34MHY, CNABH 3 MilaHoko c1pykrypowo (& + B)-tBepuoro
PO3uHHY | cnaaed 3i cTpyKTypon [-TBepacro posummy.

¥ npomucnosocti Hakuactiwe 3aCTOCOBYIOTE B OCHOBHOMY CTIIaBH 30 CTpYyK-
Typolo & | (¢ + f). ¥ci npoMAcacsi cinasu THTAHY, K NPaBuao, MICTHTL aLOMIHIG.
Cucrema Ti—Al aas cnaasin THTAHY MaE TdKe came 3HAYeHHA, AK AJA CTAaBiB 3anisa
cHeTeMa Fe—Feic, Amiomigii ninsuutye TPaHKLK0 MILHOCTI, a/le 3MEHWIYE MIACTHYHICT
Cnnaeis.
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Turan i @-cnaaBy THTaHY He
aMiHIOIOTECA TepMiuHow ofpobkeio 1 iX
MigAaoTh JWINE pekpHcTanizauifHoMy
pignany. Temnepatypa sinnany mae GyTH
BHUIOI0 33 TEMMEpaTypy pekpucranisauii,
ane He MOBHHHA TNepeBHUIYBAaTH
temnepatypy nepetsopedus a+f— f,
ockinek# B f-obnacti siabyBaeTecs
cuAbHHit picT 3epua. Pexpucranisauiitnni
Bifinaa NPOBOAATE TNEPeBaXMHO MPH
temneparypi 750—850 °C. (& + B)-cnaasn
Ha BiAMiHy Bifi a-cnnasiB MOKYTb GYyTH
amillHeHi rapTyBaHHAM 3 HACTYNHHM o a°  o'tfw) BB %
cTapiHHAM. 3arapToBYWTb Ui crnaasd
age6inblloro Big Temnepatyp, #Ki
sianosigawots (¢ + f)-o6nacti (puc. 85).
Ipu oxonomkenHi is WBHAKICTIO BULLE
KPHTHYHOI C/iaBis, 1O Harpiti o ofaacTi
fB-thasu, NpoTiKae MApTEHCHTHe MEPETBOPEHHS B iHTepBani TeMnepaTyp M,.—M,. [pu
UbOMY YTBOPIOETLCA FOAYACTA CTPYKTYPA MaPTEHCHTHOTO THAY, AKY MOIHAYAIOTH o.
Pewitka of-asu, K | o-pa3u, rekcaroHanbia i ABARE co60i0 nepecHieHHi TBEPAHH
pO3YMH Ha ocHOBI o-dhasu. ¥ npoueci NOAANBUWIOrD CTAPiHHA (DOPMYETRLA CTPYKTYDE
is cymimi @ i o-das. Tpn ubomy MiuHICTL HEllO 3HMXKYETBCH, afe 3pOCTAE
NAACTHYHICTS.

Y cnnasax 3 B-isomopdHumMu cTabinisaTopamy NpH rapTyBanHi Bbasa sMiHOETECA
THTaHOBMM MapTeHCHTOM ' i3 POMBIYHOW PEWITKOIO. @a3za @' BiAHOCHTBCA 10
caMOCTIHHHX MapTeHCHTHMX (a3, 36iblieHHs KinbKOCTI o'-pasi CYNPOBOMMKYETHCA
IMeHIUeHHAM MilHOCTi | TBEpAocTi cnAasiB Ta MIABMLIEHHAM TXHBOI NNACTHUHOCTI.
B 6inplwocTi BHNanKiB rapTyBaHHA BHKOPHCTOBYKTh AIK NOMNEPELHI cTagito nepen
CTAPiHHAM.

a+ B — cnaasu: BT6, BT8, BT14, uto mictats 5,5 o Al 1% V,3 % Mo

BT14 — raprysanns 3 860—880 °C y Boai i HacTynHe cTapiHHs NpH 480—500 °C
12—16 ron. .

a-cnnasu: BTS, BT5-1 Ta in.

Puc. 85. dasosuil ckAaN CNAABIE THTAHY
mican raptysanss i3 frobnacri
8 3anexuocTi Bin kinskocti P-eradinizatopa

TyronaasKi MeTadaH Ta ix cniasK

Jlo TYrOnAaBKHX METANB BiAHOCATHCA METaiH, TEMNepaTypa MAaBieHHA AKHX
Buia, Hik y 3aniza 1539 °C, kpim MeTanis naaTMHOBOI Ta ypaHoBol Tpyn i AefKux
piaxosemMeNbHHX. i

Binew wHpoko ¥ cydacHifl TexHiui 3acTOCOBYKTBCA Taki TYronnaski MeTalH,
ax Cr. V. Nb, Mo, Ta, W. Temneparypa niaBAeHHA ix BiInosinHo 10piBHIOE 1875, 1900,
2468, 2625, 3000 Ta 3400 *C.
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Heapawmaioyd Ha Te, 1o ui Meraad sigomi nayui sxe noxan 150 pokis, no
Apyrol CBITOBOI BIMHH ¥ UHCTOMY BHFIALL 32CTOCOBYBAAH JHIUE TPH 3 HUX — MoAi0aeH,
TaHTan | BoAnpaM | TO B AYKe OGMEMEHHX KiNbKOCTAX (B OCHOBHOMY Y CNEKTpO-
TexHiui)

CHTyauis pisko 3MiHKAACh, KOAM 0N CTBOPEHHA HAA3BYKOBHX JiT2KIB, KOCMIYHHX
KOpPaBniB, paKeT, aTOMHMX peaxkTopis BHHWKAA noTpeba B maTepianax, Hal3BHYaiHO
mittux npu temnepatypax eig 1100 ao 2000 °C i suwe. [Toctasnexe saBnadHs Gyne
3 yorixom BikoHade. Cepel KOHCTPYKUIHHHX MaTepialis BawJ/uBe Micle 3afMaioThk
Tyronaaeki metanw T2 Txui cnnasd. Chifl 33a3HaYMTH, WO BHWY KapoMilHicTs MalOTh
CTIAEBN HE OCHOBI TYrONMA2BKHX MeTasis.

Yoi Tyronaaeki MeTand 4epes BiAHOCHO HH3bKY MapoCTiHKICTh MpH Temneparypi
400—600 °C notpebyoTh 33XHCTY BiA KOpo3il. lcHyI0Ts DisHi BHIM 3AXMCHUX MOKPHTHE —
MeTanesl, inTepmeraniani, kepamidHi ToWoO,

Cr. Mo i W, He3sBamawuH HA BHCOKY MAPOMIUHICTh, CXHJbHI A0 KPHXKOTO
pYRHYBEHHA, AKE 3YMOBAEHE BHCOKOK TeMMepaTypoi MOPOTY XOJOAHOAEMKOCTI,
Ake ocoGAHBO NIABHILYIOTL aToMH npoHHkHenHa — C, N, Hi O. [Ticna pegopmysanns
UHX MeTalliB HHMYe TemnepaTypH pexkpucTanrisauii mopir xonoZHonamKocTi
AOHHM YETBCH,

Xpom HaliqacTiwe 3aCTOCOBYIOTE AR BHNA3ZEKM XPOMHCTHX CTanel, a TAKOX
075 CTBOPeHHS AGKOPATHBHMX KOPO3IAHOCTIRKMX MoxpHTTiB (XpoMyBaHHR
NOBEPXOHB).

3 meTow MiIBHIUIEHHA apoMiuHocTi Xpomy Horo deryiote Ta, Nb, V Ta inwmms
enemeHTaMu, Cniaed Ha OCHOBI XpPOMY MOXYTb TPHBAJHH 4ac MPALIOBATH TNpH
Temnepatypi ao 1100 °C | ayxe neposro — npu temnepatypi 1500—1600 *C.

Xpom [ toeo cnaasu 33 MAPOCTIRKICTO MaOTh Helanepeuwnusi nepeeBarH Hag
YCIME ICHYIONHMH SKAPOCTIHKMMM CTJIaBaMH Ha 3aii3Hif Ta HikeneBid OCHOBI, 8 TAKOX
CIJABAMM Ha OCHOBI IHWHX TYTOMJEBKHX MeTanis.

Moaifden xapakTepH3YETBCA BUCOKCIO KOPO3IHHOK CTIHKICTIO, MaduM nepepisom
3ANOMJEHHA TENNOBMX HeHTpoHiB, JlerysanHs MoniGaeHy HeBeJHK0W KinbkicTwo Zr,
Ni, Hi ieToTtno nigssuye mapomiunicte. Cnnasx Ha ocHosi MOAIGAEHY MOXKYTh TpaLlo-
saty npu temnepatypi ne 1370 °C. 3HauHa KifexicTb MoniGaeHy e Ha BAPOGHHUTBO
cTanl.

Boavhpanm — Hafbinbw TYronnaskui enemedT. BiH € TON0OBHHEM KOMNOHEHTOM
GaraThox apoMiuHuX cnnasis Ha metanesifi ocwosi. Floro wupoko sacrocosyioTs
LA feryBaHHA cTaned | oTpHMaHHA TBepAMX cnsaBiB Ha ocHosi xapGigis WC,
¥ panioenexTpoHIUl, eNeKTPOBAKYYMHHX NpHiaiax, peHTreHoTexHiui Ta iHwnx. Jywe
nepenekTHBHEM € cnaas W+15 % Mo, flk i cam sonsdpam, BiH Moxe npaiioBaTH
upK Temnepatypi 2500 °C i suwe,

Banadid \unpoKo BHKOPHCTOBYOTH NPH BHDOGHHUTBI CydacHoi TexHikH.

OcHosHuM cOkHBaveM BAHAA0 € YOPHA METaNyprid, o€ Wedl MeTan BHKODH-
CTOBYIOThL ANA AErYyBaHHA cTaled. Yeenenns B ctanbt 0,15—0,25% saunapino piaxko
NiaBKULYE 11 MiunicTs, B'A3KICTS, omip BTOMI Ta 3HococTifikicTs, V y cTaal € ogroyacHo
i pozkucioBayen, | kapbinoTeipHum enemenTtoM. Kap6Giau sanagio, wo posmityoTtsen
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y BHIJIAAI AHCNIEPCHAX HACTOK, MEPEKOLKAOTL POCTY 3ePHA NPH Harpisauui cTanl.
Banazili € BAIMBEM JNEryIOHUM ENSMEHTOM Y CINABi TMTaHy.

HioBii BinpisHAETHCE BHCOKOK TEXHONOTIMHICTIO, 3BapioBaHiCcTIO, KoposiiHo©
CTifiKiCTIO | ManMM Mepepi3oM 3axBaTy TeNAOBHX HEHTPOHIB, NMODIBHAHO HEBEAHKDIO
rycrunoio (8570 xr/m?*). Bin Maso uyTAMBHI L0 AOMIIOK MPOHHKHEHHA | M2E 3HAUHO
HUXMUA TOpIr XonoaxonamMKocTi. [TigBAWKTH MapoMilHicTs HioOilo MOKHA feTyBalHAN
Zr, Hi, W, Mo i V. Cnnaps Ha ocHeBi Hiobilo 31aTHi NPAUIOBATH B TRMMEPaTypHOMY
intepaani 1100—1300 °C. Hio6i#t wHpPOKO 3aCTOCOBYIOTH AK NErYOUWH enement
y cTani.

Tanman Mae UiNMH KOMIVIEKC UiHHMX BJACTHBOCTEH — BHCOKY MEpOMILHICTh,
NAZCTHUHICTS, 3BAPIOBAHICTL, KOPO3iiHYy cTifikicTs, Kpim HOBHX o6nacTed Texuiky, HOTO
BHKOPHCTOCOBYIOTh Y BHPOGHHUTBL HEpMaBiouHX cranef, y kicTkopift T2 nOacTHUHIN
xipyprii /i CKpinaeHHs KICTOK, NaToK Ha yepeni Towo. [1poTe efemerTH, IO YTBODIITH
THEpAi PO3YHHM TPOHUKHEHHA POGAATL METal KPHXKHM.

Tyronnaski MeTand € HaANpoOBILHI NPy TEMIEPATYPaX, aKi Gamaeki ao abconwT-
HOFQ HYJAA.

Mias Ta Ti cnaasu

Minb BiZHOCHTECA 10 YHCAA MeTais, BIIOMHX Lie 3 IMHO0KOT AaBHHEW, PanHboMy
3H2HOMCTBY MIOAMHM 3 MIAMO COpHSIO TE, WO BOHA 3YCTPIHAETHCA B MPHPOM
y BinbHOMY CTaH y BATJSAI CAMOPOAKIB.

Mins — nnacTaussil Metan, Tyernua mini 8960 kr/ v, Temnepatypa niaeierHs
1083 °C, kpucTaniuHa pelliTka — rpaHELiEHTPOBHM KYO (TLIK).

Milb € BaXIHBAM IPOBIIHMKOBHM MaTepianoM, 3a eAGKTPONPOBIAHICTIO dKLle
He3HayHo nocTynaeThed cpibay. Tomy npubAH3HO NONCBHHY Beiel Mili cnousace
eleKTPOPAAIOTeXHIYHA MPOMHCIOBICTE QNS BHFOTOBNEHHR DISHHX npoBiAHKKIE,
Lllupoxe 3aCTOCYBaHHA BOHE 3HAXOLHTH B eqexTpoBaKyyMHii Texwiui. Mine nobpe
npotkaie Koposii, nerko o6poGaAETbCA THCKOM, ajqe noraHo obpodnaeTecs
pizanuaM,

EnexTponpoBiiticTe Mifi CYTTEBO NOHHMKYETHCH NPH HaABHOCTI HaBiTh Hyme
HeseaHKe! KimsKoeTi momimox. ToMmy sx MPOBIAHMKOBHH Mmarepias BMKOPHCTOBYIOTE
eaekTponiTHuHy Mims mapox M1 (99,0 % Cu), MO (99,95 o, Cu) i 0COBAHBO HHCTY
Mizs MOO (99,99 % Cu). 3asexno Bif MEXaHI4HHX BJACTHBOCTEH PO3PISHALTE Milb
TBepay, Haraprosany (miae MT) i miab M'aky, Bignaneny (migs MM).

MiunicTs | Texuiyni BracTHBOCTI Mifl CHABHO NMOHHMKYIOTHCA NPH nasaHocti Bi,
Pb. S ta O, siki € wKinusamu fomiwkamu. Jis Bi ta Pb anasorivna aii S y cTadli: BOHH
yreopioioTs 3 Cu fIerKonAaBKi eBTeKTHKH, PO3TaLIOBaH] M0 MEXaX 3epeH, WO CNpHIHK A€
pyiuyeasHg Miai nig vac o6pOGKH THCKOM Y rapadoMy ctani. ToMy AONYCTHMHM
BBaXaI0Th BMicT He Ginbwe 0,002 % Bi ta 0,005 % Pb. § T2 O 3HWXYIOTh NASCTHY:
HiCTE Mini.

Yepes HemocTaTHIO MiusicTs miai 0, = 160 MIla y signarenomy CTaHI HHETY
Mifh AK KOHCTPYKUiliMHIA MaTepian BHKODPHCTOBYOTh Pillke. [Lnpoke 3acTocyBaHHA
B NPOMHC/OBOCTI Mal0Th CAAABM 3 IHUIHMH ENIEMEHTAMH — naTyHi Ta GpOHIH.
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[°C Jlamyui — cnnaed, B AKHX OCHOB-

1083 P+a HHM NEeryoYHM eJeMeHTOM € UHHK,
1000 TS P Pi—iﬁ ¥ cucremi Cu—Zn (puc. 86) yrsopio-
900 | F05> %35 €TbCA WICTh TBEPAHX posuMHiB: o, O, v

800 L \ B ﬁ- ta iH. [lpakTHuHe 3HAaYeHHA MaKwThb

i | & \a\ f CONABH, WO MiCTATE npubixato po 46 %

V\ Zn, to6rto @-naTtyHi i o + B-natysi.

600 h BapricTb naTyHHHX cnnasiB NopiBHAHO

500 ‘\ 3 MiANK MeHWA, OCKIIBKH UHHK 3HA4YHO

453 M :H | AelleBIHi 32 Milb. JlaTyHi 3acTOCOBYIOTE

400 — TP+ y y npunagobyaysanHi, mamunoGynisuif

300 +_ Y npoMucaoBoCTi | HalWKpLIe B XiMiuHOMY

200 B + 270 mawuHobyaysanul. Mexaniyna MiunicTs

o narysi BHIIA, HDX Mifi; BoHa foGpe o6pob-

0 10 20 30 40 50 60 Zn, % NAETHCH Pi3aHHAM.

a [lpu smicti 20 36 % Zn yrteopio-

@, MITa . 59  €TheA c-asa (e-natyni}, fka € TREpAHM

600 : | : 60 PO3YHHOM Saf'lll.II.EHHH Mifl UMHKOM, 2 I‘Ip!f

T 1 KoHuenTpauii 39 — 46 % Zn nsodasi

500t ,‘/' : 50 {a + f')-natyni. Opguodasni natysi

400 = ] 40 X2paKTepH3yIOTbCH BHCOKON MJAACTHY-

300 o/ 30 Hictio. Boun nobpe nedopmyioTbes

P \ i B XOMOOHOMY, | B rapavdoMmy CTaHax.

200}t 20 Heodasni natyni 6Ginsw  wmiusi

100 \\\ 10 i meHwW mtacr_wmi, HiM onfmt}aaaﬂi

e sasaAkd f['-dasi, aka € TBepaiucio Ta

0 10 20 30 40 50 60Zn % kpuxkiwow. Lli narysi 3sHuatiHo

]

Puc. 86. Miarpama crany cuctemu Cu—Zn (a)
1 3a0eMHICTL MEXAHINHUX BAACTHBOCTEH
AUTOL NATYHI Bl BMicTy Zn (6)

niggawTe rapA4id obpofui THCKOM. Yci
NaTyHi 32 TeXHOMOTIYHOW O03HAKOI
ninaTh Ha nedopmieui, 3 AKHX pobGasTh
JHCTH, CTPIYKH, TPYGH, ApiT, | IHBapHI —
s HacoHHOTO AHTTH.

[lns nigguueHHA MeXaHIYHUX NOKASHUKIS | Ximiunol criftkocti naTyxedt o HHX yacTo
BBOATD NEryioul eIeMeHTH: aTOMIHIA, Hike/lb, MapraHellh, KpeMHii Ta iH.

JlaTyni mapkyiots 6yksoi «Jl» i uudporo, Wo BiANOBiZae cepesHbOMY BMICTY
migl. Hanpuwnan, JI8O — natyee, wo mictuts 80 % Cu i 20 % Zn. ¥ mapkax narysi
CRIAAHILIONO ckaany 3a Oyxsoio «Jls ine cKopoyeHa Ha3Ba JeryluMx eleMeHTis: «Os —
onoso, «Cs — ceuHeup, +3» — 3anizo, «Mus — mapraHel, «Ks — xpemuiit, «A» —
ANOMiHIR | T, 1., a nicaA ULDTO WM PH, L0 BKasyOTh Ha BMicT Cu Ta [HIIMX KOMIOHEHTIB.
Tax, y natyni IMuC58-2-2 mietursca 58 % Cu, 2 % Mn i 2 % Pb (pewra Zn). Kpim
HA3BAHUX JIATYHel WHPOKO 3aCTOCOBYIOTLCA Uie W Taki aatywi, Ak JI70, JI90, J196 Touwio.

Heratusroio saacTrsicTio natyued, wo mierats noxaa 20 % Zn, a ocobnuBo, AKILO —
nonan 30 % Zn, € ix cxuasHicTh POSTPICKYBATHCR NPH BHTPHMI y BoJOril aTmocdepi.
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Gponsu. BpoHsaMH Ha3HBaIOTb CITABH Milli Lo
3 onosom (onos’smucti Gponan, puc. 87), 1000 - =
amoMiHieM, KpeMHiem, Gepuaiem, cBHHUeM \\ct f?\_ _
(Gesonos'aHucTi GpoH3u). 3 GPOHIA lue B A3B- ™ \.'\?9 ,‘\\.ﬁ’j,P
HUHY poGuiH 36p0i0, 3HPAALSR Npail, NPeIMeTH 800 — : e
noGyry, ockinbku GpoHsa MiuHila i Kopo- 700 “"“‘fﬁ )
sifiHOCTIRKiWa, HiXK Milb. 3aBAAKH BIAMIHHHM 600 - Jls-sl - £
JMBAPHHM BJACTMBOCTAM 3 LUHX CJIABIB 3HAYHO 1 5:3 aty
nisdile Be CTaAM BILAHBATH rapMartH, A3BOHH 500 o +l5 y+ 8
ta nam'aTHEKH, CyuacHi onoB'sHucTi GpoH3x 400 3507
TRepiW 33 Miak, ate Nobpe 3aNoBHIOIOTh GopMY 300 — =5
NpH AHTTI 7 O6POBAAIOTECA PI3AHHAM, @ T2KOM a+ e
BinpiaHAKTLCA BUCOKOW Koposiftow cTifixieTio. o |
Hetui 6poHa BUKOPHCTOBYIOTb IPH BHrOTOBJEHHI 100 —

o,
apMaTypH rasoBHX i BOLONPOBIAHHX JiHIH, ¥ Xi- e 20 Snt%

MiYHOMY MalMHOGYAyBaHHI Ta GaratsoX iHLHX 2
ranyssx npomucaosocti. Maawit koediuient
Tepra i cTifikicT A0 SHOmyBaHHA pobuTh ix
He3aMiHHHM MaTepianoM Ans BKAagMuwie nit- O« Mla | 8, %
IWHAHHKIB, YepB'AYHHX KoJic, LIeCTepeHb Ta o ’_/\ 5
inwux Aetaned BIAMOBIAANbHMX i TOUHMX \\ﬂa
npuaLie. f7<
Bporan MapkyioTs Gyksamy «Bps, nicns akmx, 3 / \ L 20
AK | B IaTyHeil, BKA3yIOTh IHLII KoMnoHenTH (KpiM 100 10
Migi), a B KiHl — uM@paMy BIACOTKOBHA BMICT
KxoMnoHeHTiB. Jleryioui enemMenTH WHPPYOTH 0 . ,
tak: «Os — on0Bo, sA» — amominii, «Pr — 10 20 sSn%
dpocdop, «Ts — THTan, elle — wnk i 7. 1. Ha- &
npuknan, mapka BpOLl4-3 osnasae, wo B GpoHsi Pue. 87, YacTuHHa filarpaMu cTamy
¢ B cepenusomy 4 % Sn, 3 % Zn, a pewrra — Cu. ceremu Cu-Sn (a) i 3anemuicte
0080 — noporuil | DediuMTHMI MerTan, — MexaHiMMX BaacTiBOCTEH Gpon3M
TOMY LUKPOKE 33aCTOCYBAHHN 3JHANIIAH 3aMiH- sin Bmicty Sn (6)
HHKH OJOB'AHMX OpOH3 — Tak 3BaHi Ges-

onos'suucti GpoHan. Jo HHX chif BigHecTH B nepuiy Hepry amomiHieBi GpoH3u
uanpuknan, BpAS i cknanniwi, wo o6poSIANTLEA THCKOM HANPHKAAN, BpAXKMu10-3-
1,5. Lle crifiki npoTH koposii, xapomiusi Ta 3HococTiiki CNIABH. BHKOPHCTOBYIOTH 1%
A7 BHIOTOBNEHHS XiMiusoi anapatypu, 6ponsy BpAS — pns kapOyBaHHs MOHET.

BunaTkoBO A0GPHMH MeXaHIYHHMH BJACTHBOCTAMM BLISHAUAKOTLCA Kpem'sHHCTI
wanpukaan, BpKA4-1-3 i mapranuesucti sanpuknas, BpMu5 6ponsu. Jlyxke miuuoio
i mpyxHoI0 € Gepuaiesa Gporsa BpB2. 3 uux GpoH3 BHrOTOBARIOTE NPYKHHH, TPy HHH
KOHTaKTH | GaraTo iHwWoOro.

OcTaHniM vacom HaGyB WHPOKOTo BKHTKY MeMbXiop — Chiap 80 % Cu
3 20 % Ni. 3 meabxiopy po6aATs MpHKpacH, cTonoBi Ta uyahni npubopH. [as
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Pozdia I

BUFOTORABHHA MOHET, @ TAKOM Xipypriunsx iHcTpymeHTis, feTajedt MalMH i npunanis

3ACTOCOBYIOTE TAK 383NHIT MOHE/Ib-METaN, AKHE MicTHTb 68 % Ni, 28 % Cu i Hesenuxi

aomiwkd Mn Ta Fe).

MigmUNHUKOBI CINABH

Lle anTHdpHKUifiKi CNAGBH, NpH3HAYeHi LNA NOAOBXKEHHA TEPMIHY CAYXKOH
noaepxoiL TepTd, (Hanpuknan, y NiMUHNHHKAX MDK BRIAAKILEM i sanom). Jins BKAanox
MALKTEAKE Mae Byt nigibpanui Takki maTepian, AKHI OXOpOHAB GH Bill 3HOCY BaJ,
caMm MiHiManbHO 3HOLIYBABCH, Ta MOJeEr-
wysap poGOTY TEPTLOBOrD Byaaa, TobTO
smeHlyBaB koediuwient tepra. [linwnn-
HHKOBHH MaTepial MOBMHEH SBIAATH
cobol BIIHOCHO NIACTHYHY i B'A3KY ocC-
HOBY 3 BRKJIOYEHHAMH TBepPAHX OMOPHHX
yacToK. B yMOBax TepTH 3HONIYBaTH-
MeThCA MJAACTHYHA OCHOBA, a Ban
KOHT@KTYBaTHME [ePeBaXKHO 3 TBEPAHMH
onepHuMi BRAKYeHHAMH, OTxe, TepTa
3a3Ha€ He MOBEPXHA MiLWHNHHKE,

Puc. 88, Cxema pofoTH Bana 3 BKJaHILIEM MACTHJIO YTPHMYBAaTHMETLCH B THX
Micusax nAacTH4YHOI OCHOBH, HAKI
anourylotses (puc. 88).

Bafimu — cnnasu Ha ocHoBi Sn afo Pb, 3acTocoBywTh AK MIAWMIHHKOBHEH
cnnap. [Ipu3atavedi AA8 SANHBKH MULWHNHHKIE KOB3aHHA, MalOTh HH3bKY TeMnepatypy
nazsaenns 350—450 °C, noGpy npunpausosyBaicTb | He 3XONAKIOTECA 31 cramni.
Cnaasu NOBHHHI MATH TeTEPOTEHHY CTPYKTYPY, WO CKNANAETHCA 3 MAKHX i TBEPAHX
HaCcTOK.

Kpawi autudpukliiini snactisocTi onos' AHAcTHX Gabitia B83 | BBY, ne Gyksa

«B» o3nauae 6abit, 2 uuppa — smict Sn y %, pewra Sb i Cu. 1L 6aitu mictats
BEAHKY KiIbKICTB 0J10BA, AKE AOPOTO KOWITYE, TOMY iX 33aCTOCOBYWOTb B OCHOBHOMY
JI% 3aNHBKH NIAMNHMKIB Benawxol noTysHoCTi, KoAu noTpiGxi BHcoka B'A3KICTh
| HanmeHwHi Koediuieut Ttepta. [JaA iHWHx uised BHKOPHCTOBYWOTH GabiTH,
B AKHX 3HaYHa YacTHHa Sn 3aminena Pb, Caunuesoonos'anucti 626itu (616, B6, BH)
MAIOTh Nelulo BHWHE KoediuieuT TepTs, MeHW 3nococTifiki Ta Ginbw kpuxki. Babitm
BH i B6 mictate As i BiapisHAwTLCA ApPiGHO3epHHCTOW CTPYKTYpow i moGpoio
pinkorekydictio. Babit BH, kpim Toro, Mictute Ni.

B ceunuesnx Gafitax ocHOBHWUMH Jerywoummu enementamu € Ca i Na. Anru-
QpHKUiiHY CTPYKTYPY B cnaasax creopioe Ca, kWit yreopioe i3 Pb cnoayky Pb,Ca,
ulo pisHoMipHO po3MilleHa B ocHoBi crmiapy. HeBenMKy KinbKicTh o/0Ba BBOAATH
B CBMHLEBI CNAaBW ANA 3MEHILEHHS 34aTHOCTI A0 OKHMCAEHHA pO3Iniasy
| NokpaweHHa #Aoro aaresii 3 ocHoBow nigwunHuka., BaGith mapxu BKA
BHKOPUCTOBYIOTb A 3a/HBKM BKAAAHWIE NAWKNHKKIE PyXoMOTro CKJAaly 3alli3HHLUE.
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Tpaumus miuxocti Gabitis nuapka — 8—10 kr/mm?, npoTe BOHA 3pocTae nin
YaC NPHPOJHOro CTApiHHA. pouec MoXHa OPHCKOPHTH Harpisanxam po 50—70°C.
3 mizBuleHHAM TeMmnepaTyp TBepaicTs 6abiTiB cHaIBHO SHMMYETBECA. ToMy pofioda
TeMnepaTypa He nosuHHa mepesuiiysaTh 80 °C.

Cninasy Ha oCHOBI UHHKY MicTaTe 8—12 % Al, 1—5,5 % Cu, 0,03—0,06 % Mg,
pemra — wink LIAM10-5, LIAMS-1.5. 3a BaacTBOCTaMH BOHH PIBHOUIHHI CBHHUEBHM
GabiTam i 1X TAKOMX. 3ACTOCOBYIOTb Y MiMIWHMHMKAX MeTaNopi3albHHX BEpCTaTie.
npecig TOWO.

BpoH3u BiIHOCATHCA [0 KpalluxX aHTHRPHKUIAHHX MaTepianis. Ocofinuee Mmicue
cepen uux saiimaiots oas'auHcti BpO10®1, BpOIOL2 i onos'AHACTO-UMHKOBO-
ceunuesneri BpOSLISCS, BpOBLIEC3 6ponan (FOCT 613-79). Ix sacTocoBy0TE 407
MOHOMITHAX MiAINHNHHKIB KOB3aHHA TYpOiH, eJeKTPOABHIYHIB, KOMNPECODIB, WO
MIpaLOIOTs fIPH SHAYHHX THCKAaX | wBHAKocTax kos3ahus 10—12 m/ cex.

BpoH3¥ TAKOK WHPOKO BHKOPHCTOBYITb AK KOMAOHEHTH MOPOLIKOBHX
AHTHOPHKUIAHKX MaTepianis afo TOHKHX MOPHCTHX TOKPHTE, Akl MicTATH TBEpAl
aMallyoyi MaTepiadH.

JlatyHi BUKOPHCTOBYIOTh AK 3aMIHHHKH OPOH3 A OMOp TEPTH. Age 3a aHTHpHK-
WillHUMH BAACTHBOCTAMM BOHM mocTtynaothes Gponaam. [sexdasui naryni JILUIGK4,
JILI38Mu2C2, JILIA0Mu3A Ta in, (TOCT 17711-80) 3acTocoByioTs NpH LBHIKGCTAX
KOB3aHHA MeHIme 2 M/ ceK | HeBHCOKMX HaBZHTAXKEHHAX LA ONop TepTA NpHAALiB.

Baaropoani MeTanu

Jlo Takux Metanis BimHocaThes: Au, Ag, MeTanM NAATHHOBOL MPYTH, 4 TAKOM ix
cnaasd. CBOK HAa3By BOHH OTPWMAJHM 3aBASKH BHCOKIA KOPOSifHiA cTiikocti —
NPaKTHYHO BOHH LLJIKOM He CXHJbHI 10 Koposii B 3BHYaNHIA atMocdepi, ol | GaraTeox
inmx cepepoeMinax. Bei ui meranw (xpim Au i Ag) maoTe BHCOKY Temneparypy
NAaBJeHHR, BHCOKY TYCTHHY, He MaOTh 3J0TPONIYHHX NepeTBOpEHb (kpin Rh), nyse
naacthui (kpim Rh i Os). Bonu BinpisHamoTbes BHCOKOK BAPTICTIO.

Iesi BnacTuBocTi UMx Meranis npHeeneHi & Tadn. 24.

TaBanua 24

BaacTHeoCTi GraropoaHKX Meranis

OKHCAOETECR
MeTan Kpucraniyna | lyctuna npu F Taepaicts, Ha nosiTpi
pewitka |20 “C, kr/n? HB nps Temneparypi, °C

Pyteniit (Ru) riz 12200 2250 200 100
Ponikt (Rh) K12 12412 1960 55 600
Mananii (Pd) K12 11970 1552 30 600—800
Cpitao (Ag) K12 10500 960,5 20 He okHCHOETBER
Ocmin (Os) riz 22500 3050 350 18—20
Ipuaii (Ir) K12 22400 2410 160 600—700
MaaTtuna (Pt) K12 21450 1769 30 He oKHEMIGETBCR
Josoto (Au) K12 19320 1064 18 He okucaweTbes
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Baaropoini meTadH, B Nepwy uYepry Au i Ag, 3acTocoBYiOTE B HOBEeNipHIA
i sySoaixysanpHift cnpasi. Hucte 3040TO 32 PAXYHOK M'AKOCTI HE 33CTOCOBYIOTH.
Jleryeanns 3on0Ta cpibaom Mano JOUINBHO, TaK AK TBEPAICTE MIABHILLYETHCA HE3HAYHO
reepaicte cnaasie Au-Ag we suwe HB 30. Jlerysanus 30m0Ta Mimmio nigsuiye
reepaicte npd 10 % Cu Tsepaicts cnnasy ctae euwa HB 100. Koposifina crifikicrs
fpy nerysadui Mingeo sHmkyeThed, [TpakTdyHo B loBeaipHid | syGonpoTesHiil cnpasi
sacTocosyioth noTpiiai cnnasn Au—Ag—Cu. HaiGinew posnosciojikeHi € cniasu
375, 583, 750 i 916 npof — ue o3Hauae, WO B uMx craasax ua 1000 r cnnasy
npunanae 375, 583, 750 i 916 r Au, a pewta — Cu i Ag. B meTani KoxHi 3 npo6, ski
ykazaui cnispinxoweHns cpitaa i migi Moxe GYTH pisHUM,

Cnaasu 916 npobH Haibinsw m'Aki, ane # Habiasw Koposifuocrifki. 3i
IMeHIWeHHAM iHAeKea npobH Koposifiva erilikicTs sMenmyeTses. Haibinnwy teepaicts
i, BIANOBINHO, HaKGiAbWY 3HOCOCTIHKICT MawTh cnaaeu 583-0i nmpobu npu
cnispinnowenni Cu:Ag 6iaa 1:1. Craasu npo6, ski sassayeni, MaTs KOAIP 307072,

CTpykTypH cniasie yaBAATH 06010 OAHOPIAHI TBEPAI PO3YHHH (cnnasu
BHCOKHX NpoG) abo MexaHiuHi cymilli NBOX-TPBOX TBEPAMX DPO3UMHIB.

Biinan uux chnaaeis Hanpukaan, LA pexpueranisauil Moxe NPHBECTH 10
OKPHAHEHHA, BHACAIAOK NPOUECB YNOPARKYBAHHA (YTBOPEHHS YNOPANKOBAHHX TBEPAHX
peaunsis tuny AuCu i AuCu).

Axwo B osenipuiit | sybonpoTesuiit cnpaei 3acTocoByioTh crnasu Au i Ag,
a MeTa/H NAaTHHOBOI PYIM 3ACTOCYBEHHA HE MaioTh, TO B MPOMHCNOBOCTI, HABMAKH,
qacTille 3acTOCOBYIOTL CNJABH MeTaliB mAaTHHOBO! rpynu.

Cnaas 90 % Pti 10 % Rh 3acTocoByioTh AK CUAB A48 TepMONap OfHH eNeTpof
i3 ULOrO cnaaBy, APYTHH — i3 YMCTOl NAATHHH [3-32 BENHKO! eNeKTPOPYIHHOL CHAX
i Bucokoi oxanuHocTifkoeTi. Taka TépMonapa moxe npawosatd ao 1700 *C.

[as npeunsiiHux BHMIPIOBaNbHHX | aBTOMATHYHO-KEPOBAHHX NpHAAAIB
3ACTOCOBYIOTh MOTEHLIOMETPY 3 06MOTKOW {3 61aropoaHHX CNAaBie HaNpHKIad, ApIT
i3 conagy Pt + 25 % Ir a6o cnaaesy Pt +30—40 % Agi T A

Jlna enexTpUUHKX KOHTZKTIB PiZHHX BiANOBIAZ/NBHHX anapaTiB 3acTOCOBYIOThH
cnaaed GAaroPOIHHX MeTanis i3-3a 1X BeMHKO! CTIHKOCTI BHNADOBYBAHHIO | OKHCIEHHIO
ue cnaasy Pt+Ir; Pt+ W, Pt+ Ag it 1

Bucokowo TBepRicTio | 3HOCOCTIMKICTIO ¥ CMoMyYeHH] 3 AV*Ke BHCOKOIO KOPO3ifiHOW
cTidkicTio Bodoaie cnaas Os +1r. 3 HbOro BHrOTOBARKIL OMNOPHI TOYKH PIIHHX
BUMIPIOBANEHUX IHCTPYMEHTIB Ta ONOPH TDJI0K KOMNACIB, HAKOHE HUKH Mep aBTOMATHUHHX

DYYOK, HACTHHH, WO 06EPTAIOTHCA BUMIPIOBAJbHUX | PEMYAIICYHX NPHAAAIB ocoGaHBOL
TOUHOCTI PAKETHHX CHETEM.

T
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BUBIP METAJIIB I CILJIABIB
JiJ11 BUTOTOBJIEHHH NETAJIEM MAIIHWH
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BJIACTHBOCTI METAJIIYHHX MATEPIAJIIB
1 OCHOBH IX PAILIOHAJIBHOTO BHUBOPY

BuGip meTaniunux MaTepiadiB LA KOWKPETHWX yMOB exennyarauil € ofHHM 13
GCHOBHMX 3aBIaHb [HKEHEPHOT NPaKTHKH. Hacaifkom HENPaBHIILHOTO BHGOPY MaTepianis
¢ nmoraHa AKICTh KOHCTPYKUIR, MawmH i ofaanHanua. Hepinko YMOBH excnayaTauii
& ayme cneuadiuHAMHI: HM3bKl a0 BHCOKI TeMnepatTypH, arpecHBHi XiMiuHi cepenoBHILa,
THAKOIMIHHH] UHKNIYH] HABAHTAKEHHS, ocoBAMBI YMOBK TepTa Ta iH. YacTo matepiany
NpaLonTs B yMosax oOHOMAcHO! Ail NepepaxoBaliuX BHLLE gaxropie. Tomy npH eubopi
maTepianis B NEpuly UEPry BMMAracTbes BCECTOPOHHIA PO3rifl yMOB floro po0OTH,
patiyBakus (akTopis, WO MiloTh Ha MaTepian 33 CTyNeHeM HOro BNAIMBY Ha HafjHHICTB
NaliHe 360 Mexadismy. Buanayanshi hakTopH noBuHEI GyTH BpaxoBai 060B'ASKOBO,
el BiaHauansHl — no MokausocTi. Tak, npH BHOOPE cranei | cnnasis AAA raszoBHx
ryphin | comes pakeT, Wlo MpaloioTh B yMOBAX Oi1 AKTHBHHX Fa30BHX cepenoBULL
4eoOXinHO pO3rNAAaTH BNIHB HA BIACTHBOCTI MaTepianiB BHCOKHX Temnepartyp,
KOPOIHHOrD POATPICKYBaHHA, niTiHroBoT KOpO3ii, KOPo3il MiL HAMPYXEHHSAM, BOAHEBOTO
oxpuxayBaliEg, eposil | saranbHoi Koposil, Ane BpaXoByBaTH ‘HeobXinHO TiMbkK nepui
wieTh (pakTopls, @ 33rafbHY KOPO3NO, Ak MEHIU BaNCIHBHA aKTop, /L BPaXOBYBATH NO
womansocTi, HacTynuum etanom snbopy MaTepianis NoBHHHO OYTH BH3HAYEHHA
KOMAAEKCY HeoDXIMHHX BAACTHBOCTEH, WO 3a6eanedyioTh HadifiHy i ACBrOBItHY poboTty
KONCTPYELIA, MawuH | 06AafHAHHA B 3ANAHHX yMOBAX eKChayaTauil. Tak AK
KOHCTPYKUIMHI MaTepiain XapakTepH3yiThCA MeXaH{uHHMH, (QiZHKO-XIMIUHAMH | Tex-
HOAOTIMHHME BAACTHBOCTAMH, TO PO3TARAATH HEOOXIAHO BCIO rasmMy BAACTHBOCTEMH,
oeobAMBO AKILO B KOHCTPYKLT NMOBHHHI NpauosaTH piaui marepiani.

Ha sais, 4acTo KoMNAeKe HeoOXIAHHX BnacTHmOCTEH Matepiany, othopMaeHHi
Y BHIENSA TEXHIMHHX BUMOT, CRAZAAETHCA HE HA peHOBI TOMHOTD aHanisy | MopeaoBaHHA
yMOB podoTH, a Ha A0CBiNi nonepenHyol eKcnayarauii aHanoriuHoro grpoby abo cxoxol
KoHCTpYKUiL, Anle Ginbly NpaBuAbHEM € QOPMYyBaHHSR TextiyHHX BHMOT 0 MaTepianis
Ha2 OCHOBI MOETHBAHHS YMOB poboTH BUpodY, GAHSLKHX A0 peaisHuX, 3 BHKOPHCTAH-
Wsiht CHeLiaNbHAX CTEHIB, HA AKMX 33 AOMOMOIOI0 TEH3ONATHHKIB MOMHA BHAHAUHTH
piBeHb NOKaIbHAX NIKOBHX HanpyeHb ¥ Bapobi,

Y ULOMY BHAZAKY, KONH HEMAE MOMIHBOCTI BHKODHCTATH CTEHA AR BHIHAYEHHA
[oBoYoro HanpymeHHd, WO BHHHKAE Y pupofi npw excmayatauil, HeobxigHo
BHKOPHCTOBYBATH PO3PAXYHKOBI METOAM. : '

238



BAACTHBOCTI METAJAIYHHX MATEPIAJIIB | OCHOBH X PALIOHAABHOIO BHEOPY
——— —

PizuKo-XiMiuHI BracTHBOCTI

DizuyHi BAACTHBOCTI BU3HAYEM0Th NOBERAIHKY MaTepiais B TENNOBUK, FPaBiTaUAHKK,
eNEKTPOMATHITHHX | pamiauifHex nonsx. Is Baswsux (isuuHkx BAACTHEOCTEN MOMia
BHLIMHTH TeNNONMPoBiAHICTb, TYCTHHY, woedilient ainifinoro pozwnperHa. Husbka
TENJOTPOBIAHICTL 3MEHIIYE TEMAONPHTOKH | Halae MaTepiany TenaoizonwBansii
BIACTHBOCTI, 8 BUCOKA TEMJAONPOBIAHICTE CIPHSE 3HHIKEHNHIO TEMAEPATYPHHX IPaLIEHTIR
v supoGax. [lns nitansrux anapaTie BeHKE 3HAYEHHA MAE IMEHLIOHHS MacH KOHCTPY KL,
TOMY AMA HUX LOULIBHO BHKOPHCTOBYBATH MATEDIATH 3 BEAHKOI MHTOMOW MILHICTi,
AIKA BHIHAYRETHCA CMIBBINHOLIEHHAM MIUROCTI Matepiany Ao Hore rycruad, Y usomy
BILHOWeEHHI Gibly MEPCeKTHBHMMH MaTepianaMi € aNioMIHiesl, maruicsi 1 Turasoni
CINABH, & TaKOA KOMNO3HUIHHI matepiann. 3acTocyBanHa B 3'€QHaHHAX AeTafned i3
piannx matepianis ofymosmoe HeoGXimHicTs BpaxyBaHus ix koediwientis nimiisoro
poaurmpenns. Tlin XiMiuHUMH BAACTHBOCTAMM PO3YMIKOTL 3AATHICTS Martepianis BeTynaTy
B XIMiYHY B32€MOAI0 3 IMIIMMM DeHOBHHAMH, YHHHTH ONIP OKHCAGHHI, NPOHUKHEHHIO
rasip | XiMI4HO-ZKTHBHHX pedoswu. Metani mna-6yos axoro BHPOOY NOBHHHI GyTH
CYMICHHMH {3 pobounm cepenosnulem. Koposis, koposifina sroma, KOPO3ia fig
HanpymeHHsaM, BOAHEBE OKPHXYYBAHHA MOMYTh BHKIHKATH NOWKOIMEHHH B MeTall
| MPHEECTH KOHCTPYKWIO A0 KPAXKOTO DyiHyBaHHs. ILNR KpHOreHHHX KOHCTPYKLil
BANCTHBE 3HAMEHHA MEE BMNHE XIMIYHOI B32EMOAIl HH3LKOKHIIRYHX npoayxTie (pinkii
KHCeHb, BOAEHB Ta iH.) 13 cnnaBaMW, 3 AKHX BHTOTOBASIOTH L KOHCTpy xRl Taki
XIMIYHOZKTHBHI METalH, SK THTAH Ta HOTO CMAABM, MarHiesi cnnasm, asioMikicsi cnazeu
NPH YOAPHOMY HaBaHTAMEHHI, MOXYTh CaMO3aHMATHCE [IPH KOHTAKTI 3 PIAKUM KHCHEM,

MexaHiuHi BAACTHROCTI

Ocnosoto BrGopy maTepianis ANA CTBOPeHHS HANIHHO! | mpauesfatHoi TexHiku
€ Ix MexaHiuni BRacTMBOCTI, B Meply uyepry, MilHiCTL, Aka XapaKTepHIye 3maTHicTb
MaTepianis YHHUTH omip medopmMauil i pyinyBaHHIO nig Aiew PI3HMX HABAHTAWEHb,
B Pi3HHX CepefloBHILAX | MPH PI3HMX TeMmepaTypax.

P0O3paxyHOK KOHCTPYKUiH Ha MiLHICTE MPOBOAATE N0 AOMYCTHMHX HANPYHKEHHAX
[o], #xi BH3HauabTh i3 YMOB MIUHOCTI NMPH CTATHYHOMY H2BaHTaMeHHI abo
AOBFOBIYHOCTI MPH UMKNIYHOMY HaBaHTadeHHI. [IpH cratuyHOMY HaBaHTameHH]
AONyCcTHME HaNpYXeHHS AOPIBHICE BIAHOWEHHID rPaHAYHOrO AR NAHHOTO MaTepiaqy
HanpyseHHs 10 Koedilientis Gesnexd, To6T0 N0 Koedilienta 3anacy wmiumocT n,
ANA NANaCTHYHKX Martepianis i m, AnA kpuxkux . JInA naacTHYHMX matepianis 3a
TPaHHuHE HANPYXKEHHA NPHAMAIOTb TPaHHMUI0 TeKYHOCTi Oy, B KBAJIKPHXKHX —

02"
TPEHHLE MIUHOCTI O

[o]=22 260 [0]=Ze.

L Mg

3HaveHHs KoedillenTy sanacy MiuHocTi 3anemuTL BilL HaraTbox GaKropis:
Po30iMHOCTI XaPaKTEPHCTHK MilHOCTI, MpMCyTHocTi B MaTepiani jedekTis, w10
AonycKafOTLCH TEXHIYHAMH YMOBAMH, CTYNEHIO CXeMaTH32LIl DO3PAaXYHKOBOI POLUELYPH.
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JaucHHA KOBLIEHTY 3anacy MiLHOCTI auGHpaeThCs ¥ BianoBiAHOCTI i3 TOCT 14249.

3a NONYCTHME HANPYXKEHH npHiAMaIoTE MiHIMaNbHE, 10 suaiinene B TOCT 14249,
o rpanmMui TEKY4oCTi abo rpanulli MiuHOCTI. Taka MeTONHKZ BHKOPHCTOBYETHCA
B BaraTb0ox Kpainax. _

Koediuientu 3anmacy MomyTh 3MiHIOBATHCh B LUAPOKHX MesKax B aafeXHoeT
gin yMos poboTH obAanHaHHA i goceiny poGoTH 3 KOHKpETHHMH maTtepianaMy.

34 AAHWMH TIPAKTHKH, 3HaHUEHHHA KoegiiuieHTa 3amnacy LAs cepiftinx martepianie
3pWYaiiHol TEXHIKH cknanae: fn,= 15in =24

Jlns emHocTell | anaparis, WO Opalio0Th nip TvckoM, KoediuiedT sanacy no
rpaHnili TEKYHOCTI 3HAXOAMTBCA B MeXax gin 1.5 a0 1,65, a no rpaHuui MiUHOCTI —
sin 2,35 a0 4.

Ane poapaxyHky Ha MiUHICTh KOHCTpYKUIH 32 HOMIHANBHUMM HAMPYMEHHAMHA
3 YpaxyBaHHAM koedilienTis 3anacy, He 3aBMIH rapaHTyiTh neobxigHui pecype ix
poboTu, Lle noB'A3aHO i3 THM, WO aanacd MiuHocTi He BPaxoByoTs ALY taxTopis, WO
CTIPHAIOTL BHHHKHEHHIO TIOWIKOMLKEND i pyiHYyBaHb HECYHUHX efeMeHTIB KOHCTPYKUIR
i sawny. [o Takux axTopis BIGHOCATHCA: MPHCYTHICTL B meTani pedexTiB THIOY
TPILLLAH, & BHXIZHHX, TAK i THX, W0 BHHHKAWThH NpPH excnayatalii, HasBHICTL MIKPO-
| MaKpoHEONHOPIAHOCTEH 32 TOBWKHOW, B 30HaX 3BApHMX WHIB; NOABA NOKA/BHHX
HaNpyKeHb BHACNILOK ix KoHuenTpauii, a TAKOXK 3anHIIKOBHX TEXHOMOTIHHHX
Hanpy#eHb; HeeTabiNbHICTs eKCIAYaTauifHoTO HABAHTAXKEHHA 32 PAXyHOK eKcnfyaTa-
WIfiHHX | IMAYABCHBHMX NPEBAHTaMeHb, BUHHKHERHA uMKAiHUX HapauTakens, Jas
BpaxyBaHHA LKHX pakTopis peobxigHUA mepexif Bin po3paxyHKy 3a HOMiHANBHHMH
HANPYKEHHAMM [0 aHANI3Y NOKANBHAX HanpyXeHb, UL0 BHHHKZIOTh 8 OKPEMHX 30HAX
BHPOGY.

Jlas BHCOKOMILHUX maTepiafis i marepianie cepeaHsol MiLHOCTI PO3paxyHOK
AONYCTUMMX 3HaMEeHL HanpyXeH:b cflifg NPOBOAWTH Ha OCHOBI NPHHUHANIE MeXaHiKH
pyitiyBaHHA i3 BpaxXyBaHHAM MaKCHMAMLHUX poamipip gedexTis. Y as'a3aky 13 THM,
Ui MiABMILEHHA MILHOCTI CYMPOBOMLKYETBCA IMEHLICHHAM niacTHuHoCTi i B'A3KOCTI
maTepiany NpH PO3PaxyHKax 3HaueHb HanpymeHb LR BHCOKOMIlMX Matepianis
i matepianis cepeAHbol MiLHOCTI HeoGXiHO BpaxoBYBAaTH TeMnepaTypHo-BHAKICH
YMOBH excilyaTauil BupoGis.

[TAacTHYHICTL XapakTepuaye 3MaTHiCTL Mmarepiany 1o nnactryol Aedopmauil
npH NepesHilenHi rpaHuil TEKYYOCTi, 2 B'A3KICTE — 3aTHICTD MOMIMHATH eHeprio
30BHIWHIX CHA NPH PYHAYBaHHI.

¥ pisnux matepianis CHiBBIAHOWEHHA nnacTuuHocTi | B'A3KOCTI MOME NYKe
pippianaTHes. Hanpuraan, ajloMiNif MaE many B'A3KICTh NPH BHCOKOMY BiHOCHOMY
EupoBsenni. Hanaky, Tepmoobpobresa (nokpaiiena) nerosana craib NpH NOpiBHAHO
HeBEAMKOMY BHIAOBMKEHHI Mae BHCOKY B'A3KICTE.

Tl5acTHYHICTS | B A3KICTE B POIPAXYHKH KOHCTPYKTOPIB HE BXOJHTE i € ARICHHMH
noKasHHKAMH.

MlnacTHYHICT XapakTepHaye 3aaTHiCTh MeTany A0 nepepoanofiny HanpyxeHb
B soWax 1% konuedTpauid, Tlnacruuna nedopMmauia 3aMeHuwye nokanpui nepe-
HABaHTAMEHHA MeTany BGiff KOHUEHTPaTOpPiB HANpyMeHb. B MawnHoGypysanHi
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NpUAMaKTE MAACTHYHICTS KOHCTPYKUIHHOT eTanl 3amosiabHoio, Koau ii BiIHOCHE
BHACBMEHHA, AKE BH3HAYeHe Ha 3paskax diametpom 5 MM &52 15 %.

BH3HaHHM KPHTEDIEM NpaUe3NaTHOCTI MeTaniuHWX Chaasis i 3BAPHHX 3'€1HAHb,
L0 BHKOPHCTOBYETHCA WWHPIIE NPH HH3LKUX TeMnepaTypax, € yuapHa B'a3kicTe, nka
BU3HAYAETBCA HA 3paskax i3 Hajpisom. [lpW uwoMy neBuy ckaaamicts npencrasase
anﬁlp HeoOXiAHOro piBHA ymapHoi B'A3xocti | Buay 3pa%ma nas il owiHkH. B pisnux
KpaiHax NPHAHATHA piaHui rapamaaauﬂu piseHsb yaapHol 8'askocri. Ctans nonyckaoTs
Ao excnayarauil, akuo if ynapua 8'a3kicTh BH3Ha4eHa Ha apaskax tuny Wapns, poamipom
10x10x55 MM 3 Happizom paniycom 0,25 mm KCV 230 [k /cm? (spasok tuny 11 no
FOCT 9454).

TpimuHocTiHKiCTD

AxkuMy 6 TOUHAMH He GYAH PO3PAXYHKH, NO HHX HE MOMKHA FOBOPHTH N0
HaniAnicTs poboTu fetani. HeoGxiaui Bunpobysanns caMmux zeranedl, Ak Ha cnewiansiHx
cTeHAax, Tak i Gesnocepennbo B excnayarauil. Maiouu indiopMauio npo cTifKicTh
[IeTaNeH, MOMHE BCTAHOBHTH KOMIJIEKC NapameTpis, AKi aHaXoaATeCA B HaiBinbuid
Kopeasuii i3 excnayatauiivumm BAacTHBOCTAMM feTanedl mawwu. Tpu scTanoenensi
Uux napameTpis KpiM CTaHAAPTHHX MEXaH{YHWX BAACTHBOCTEH O, O, W NOBHHH|
BpaXOBYBaTHCh TAKOX pobGoTa nowHpends Tpiuuun KCT, Tpiwmnocriikicrs K., rpanuus
BUTPHBaJOCTI Ge3 KOHUEHTPATOPA HANDYHEHb O.;, | 3 KOHLEHTPaTOPOM Hanpyxetb
O_,,, ONip KOHTaKTHHA BTOMi, onip 3HOWYBaHHIO,

Ananis cTaTMCTMMHMX JaHHX NOKa3ye, Wo AedopMauin | B'aake pyfHyBaHHA
aetaned e npHuuHow 15—20% scix Biamos mexaniamis i mawnn. Kpuxke PyHHYBaHHHA
sinfysacThes yacTile. CpHAIOTE KPHXKOMY DYHHYBAHHIO feTaned HUILKI TEMOepaTypu
eKCNAYaTauii, HamBHICTL TPILIMHONOAIOHHX AedheKTis, NIABMLIEHHX 3aMHIIKOBHX
HANPYKEHb, BHHHKHEHHA CTATHYHHX | OHHAMIYHMX HALJHWKOBMX HABAHTAKEH,
301IbIIEHHA NOYATKOBMX HaBAHTAMEHb, a4 TAKOMW 30iMbLUEHHA NOYATKOBHX AedekTis
MR Ai€0 UMKAIYHEX eKcTyaTauifiHux HasaHTaxedb | Koposil. Kpuxke pyinysauus
MOCTIB, KP2HiB, OYAIBEAbHHX | ROPOMHHX MAWHH NOYHHAETHCA B 30HAX KOHUeHTpauil
HanpyxeHb | BilfyBaeTscA nican AeAxkoro Hanpauosarsd. Lle Bkadye Ha Hakonu4exns
EKCOAYATAUIHHHX NMOUIKOMKEHb, W0 IHHMYIOTH ONIP KPHXKOMY PYWHYBAaHHIO.

MineuuleHHA onopy Aeranedl MawWlMH KPUXKOMY PYHHYBAHHIO HE MoXe GyTH
AOCATHYTO NiABHLJEHHAM 3aNaciB CTATHYHO! MIMHOCTI, TOBTO 3HHMEHHAM IX
HOMIHANLHUX HanpyxeHb i 30iiblueHHAM nepepisy. Lle pocaraeTscs BHKOPHCTZHHAM
Ginbl CTIMKHX A0 Nepexoay B KPHXKHH CTaH MaTepianie, BIANOBIAHHX KOHCTDYKTHBHHX
opM | TexHoMoril BHroTOBAEHHA BMpPOGIB, MiZBHIIEHHAM BHMOr A0 KOHTPONK Ha
cTanii BHrOTOBAEHHA MAlUMH 200 KOHCTPYKUIN.

HanifinicTs poboTh KOHCTPYHLII 3a1€XKTh Bill ONOpPY MaTepiany PO3NOBCIOLKEHHIO
TpilmH, To6To Bin B'AsKoeTi pyAHyBauHA K. [lnf OUiHKH KOHCTPyKUIAHOL MilpoCTi
cnnasis B koopauHatax K, — oy, 6yayioTk sinnosinui niarpamu (puc. 127). Migswuwmry
ONip KPUXKOMY PYHHYBAHHIO NPH 36eperkeHH] BHCOKOI CTaTHuHOl MiuHOCTI MoMHA
NoApIGHEHHAM 3epHa, TepMOMeXaHiyHOoW o6poBKOI, OUMLEHHAM CTai Bill WKIANTHBHX

16 Merannanancran 241
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Puc 177, Y3aranuHena AiarpaMa KOHCTpYKUifHol

winnoeti craned O, M. Pomasis, O, H. Tkau

| — meracTaBinhHi aveTeHiTHI €T3l

? — HWILHORVTACUSEL CTANL
3 — cepennso- | BHCOKOBYTACUEBI TTAN;

4§ — mapTeHcHTHO-CTaphodi cTai;

5 — crani 3 opibHMM sephom (Romep 12—15);
& — crani nicas TMO;
7 — pHtextoimHl CTANI 3 MAGCTHHHACTHM MEPAITOM.

NOMIlIOK, 8 TaKoM BHKOPHCTaHHAM
METACTABINLHHX aYCTEHITHHX CTanel.
3nauvenns K, BUaHauawTe eKcne-
PUMEHTA/JBHO Ha 3pasKax 3 HapgpizoMm
i 3 CTBOPEHOIO Ha [HI HALPI3y BTOMHOIK
TpimwmHoio. Jlag po3paxyHKy K, npH
HapaHTaMeHHi 3paska QixcyoTs 3yCha-
A5 B MOMEHT MiAPOCTAHHA TPILMHH HA
nesky Beauuuny i mepexomy ii Ao
HecTabinsHOro NOWHPEHHA.
Beanuuna K, 3a1eHTs Bill CTY-
fneds naacTHYHOl medopmauil Oins sep-
WHHH TPilLHHA 1 XapakTepHsye anip
po3BHTKY B #3koi TpilMHH. Tomy K.
HA3WBAIOTE B A3KicTio pyAnysaHaa. Hum
Ginbwsti K, THM BHLLHEA onip maTepiany
pyliHYBaHHI0 — HaRiAHICTE. Koedpinient
{{TEHCHBHOCTI HANpYXeHb B BepulHHi
TPIIMHA B MOMEHT pyinysanua K.
AOMOBHIOE NapaMeTpH Opy | MOLYb
[Oura E npu pospaxyHkax Ha MiLHiCTb
geTaneil, BUIOTOBNEHHK i3 BHCOKOMIUHHX
craapis (craneis 3 o, 2 1200 MIla; na
ocrosi Ti 3 0,2 800 MIla i Ha ocxosl Al
3 0,450 MIla). Bix nossoase BU3HA-
UHTH GeanevHHA po3Mip TRILHHH NpH
ginoMonmy poGouomy Hanpymenni aGo
fesneuHe HanpyXEeHHA MPH BIAOMOMY
posmipi gedekty. Hanpukaan, np#
pobouomy Hanpyxenti o, {(pHC. 128)
TpilMHa foBxuHol0 | Gyle OesnedHow
s mavepiany 11 (kpusa 1I) i suxauye
pyfiHysauss 8 Matepiani / (xpusa /), wo
wae wenwe anavenna K, (K, <K,

MaTepian 3 Ginbll BACOKHM 3HA-EHHAM K,, mae Buuly Hapi#HiCTh, TaKk AK
pyiiHyBanus BinGyBacTbCR NpH GiabloMy HanpymeHHi a60 LOBMHHI TPIUHHH.

XoNnoaHONAMKICTE

Ilns GaraThoX CNAaBiB BH3HAYEHHS B'ASKOCTI PYAHYBaHHA K, ukankae nesi
tpyaHowi. B 38'a3Kky i3 UMM AnA craneil, o MawTb MiukicTe o, < 1000 MIla npo orip
KPHXKOMY PYHHYBaHHIO CYARTb HE NO g'asKocTi pyRHysanus K, a no TemnepaTypHOMY

N0POFY XOMOAHOAEMKOCTE fg.
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[Mopir xonoasonamkocri xapak-
TEPH3YE BMAHE IHHMEHHA TeMnepaty-
pH Ha CXMIBHICTL MaTepiany Ao KpHx-
KoTo pyHHyBawun. Moro suanauanoth
32 pesyNbTATAMM YHAPHHX BHNpOGy-
BaHb 3paskiB 3 HaApisoM NpH Temne-
paTtypi, fka 3Hmkyetbes. HamApHicTs
NpPH TakuX BHMPOGYBAHHAX YIAPHOTO
HEBAHTAXKEHHA, Hanpisy | HHIbKHX
TeMnepatyp To6TO OCHOBHHX (akTopis,
AKI CNPHAIOTL OKPHXYYBAHHIO, € Bax-
JUBHM A8 OUIHKH NOBefiHKH Matepl-
any NpH EKCTPeMaNbHHX VMOBaX eKc-
nayarauil.

Ha nepexin sin B'aakoro pyiiny-
BaHHA A0 KPHXKOro BKasye 3MmiHa 6yno-
BH 3/0MY | Pi3Ke 3HMMEHHA ylapHoi
B'askocTi (puc, 129), ke cnocrepira-
ETbCA B iHTEpBani Temneparyp f, — L
(rpasuuni HaueHHs TemnepaTyp B'a3-
KOTO | KPHXKOTO pyHHYBaHHR),

bynosa anoMmy amiHmoeTbea Bin
BOJIOKHMCTOrO MaToOBOrO MPH B'A3KOMY
pylHYBaHHI { =1, 10 KpHcTaniudoro
¢ GAMCKYHOTO NPU KPHXKOMY DYHHYBaH-
rwi t=t . Tlopir xononsonomMKocT
| MD3HAYAKTh IHETEPBANOM TEMNepaTyp
I i,— 1, abo onHiel TeMnepaTypow fy,,
| npu AKiA B 3nomi 3paska € 50 % so-
. NOKHHCTOI CKNal0Bol, a BeJuunHa KCT
! NOHHKYETHCA HANONOBHHY.,

Ipo npupathicTs Matepiany A
| poGoTH npd 3anadiin Temneparypi
iCYOATh NO TEMNEpPaTypHOMY 3anacy
1B'A3KOCTI, AKHH BH3HAYAETHLCR NO
1 pisHuUi TemnepaTyp ekcnayartauwii i g,
1 Tlpu uboMy, YMM HMIKYE TEMIEpaTypa

nepexody B KPHXKHH CTaH No BifHO-
't LWeHHI0 A0 POBGOYGT TEMNepaTypH, THM
{ BinbIIHA € TEMIEPATYPHHI 3amac B'A3-
| KOCTI | BHIle rapaHTiA Big KpHXKOro
PyHHYBaHHRA, ¥ BHNAAKY, KOAH yaapHa

B, %
100
50

KCU,
KCT

! 1l

&

L

i
b l
Puc. 128, 3anemuicTs kpuTHUHOrO
HanpyMeHHs o Bi posmipy feexty |
ana pegox matepianis /i ff
s pisnum suavennam K, (K, < k")

le

llopie
xoao0dno-
AamKocmi

KCU t.*C
Potioma
3apodxenns
RN HY

| Ker

Patioma
DORBUMK LY
P M

£

Puc. 129. Bnaus temnepatypH sHNpolysaHHR Ha
BigcoToK B'R3KOI ckAanosol B anomi B i yaapHy

B'R3KicTL MaTepiany KCU, KCT

16=
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e e 2 e s i i e T——
KCU, 8's3KiCTL NBOX CTaMeil MpW Temneparypi 20°C
MITom?

¢ onnakosow (puc. 130), mpu HHILKHX TeMIepa:
Typax yaapHa B'A3KicTh € pisHoi. Mepexin 8 KpHX-
xuit cran crani Al {npiﬁﬁoaepuucra] 3aKiHYYEThCH
npn —40°C, 2 erani B (sennkosepuucta) npu 0 °C.
¥ nopiessHHi {3 TeMneparypoio excnayatauil £,
sanac 8'askocti crani [ cwnanae 60 *C,ascrani B —
90 °C. Crann J € 6iabw Haninow B poGoTi, TakK
, K MOMJIMBE 3HMMKEHHS TeMnepaTypH excmTyaTauil
40 0 +20 (,°C  BigHOCHO pO3PaXYHKOBOI MpH HaABHOCTI TPILLHH
{ yaapHOro HaBaHTaXeHHA HE BHKIUKAE B Hift

1.0

0.4

0

Puc: 130 3anesuicts yaapHol = ; &
R'RAKOCTI BIA TEMOEPATYPH KpHXKOT PY“HBTW a
sUnpOBOBYBAHHR cTanl 3 BMICTOM Iina supobis, 10 BHMArawTh BACOKHX 3HavyeHb

022 % C KCU, KCT i K. nu3bKoTO NIOpOry XDNOMHONAMKOCTI,

A — apifnoseprncta; B — bEAHKO- AKI NPAN0TE NPH HA3BKHX Temmeparypax 3 BHCO-
sephpeta; f— ITL"““EPQTYP“”F‘ 3808 ypMi WBHAKOCTAMH NPHKNAAAHHA HEBAHTAMEHHS
—n | NpW HARBHOCTI KOHIEHTPATOPIB HaNpYXeHb, HEob-

CinHO 32CTOCOBYBATH ApIGHO3EPHHCTI, CTIOKINH cTani, neropati HikeaeM i MoniGAEHOM.
Hafi6inet wuabky Hamimicrs (puc. 131) mawots crani aguyaliiol sikocti nicas
rapsuoi npoxatrkn Cr. 2, €7, 3, Cr. 4 Ta in. 3 QepuTO-MepAiTHOW CTPYKTYPOILO.

i
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\'\. —t
) ~—=
= \\L Hrp D
ol NI Nui
e
I~ | | | l
0 500 1000 1500 2000 0,, MIla

Puc. 131. Jliarpama konctpyxuifinol MiuocTi GyfiBensHHx !
i MamkHoGyaisrnx ctaned I/ 3a M. L. oAb TeRHOM
J— < 02% C: [l —0,2—0,5% C; ¥y ¥ps— Byraeuesi nicas Fapsuoi APOXaTKH
i Tepmiunara aMiwHennn; Hil g, HJlzy | Hllgq — HH3BKOAETOBAHI ctani nicas rapR4ol
NPOKATKM, TEPMiHHOrD SMILHEHH | KoHTpOALOBaKGT NpokaTki: H e, Mras | Moo —
AeroBAHI cTAA] MiCAA rapTYBaKHA | HM3BKOMD BIANYCKY, FapTYBaHHs | BHCOKOTO BLAMYCKY
i TepmomexaRiuHol o6pobku
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Uum Ginswinii B HEX BMICT Byrneuo, THM BMlie o 1 5. Tepmiune amiudeuns
BYFIGUEBHX CTanell MiABHULYE TPaHMLIO TEKYYOCTI | mewo JHHMKYE TOPIr Xoaomo:
Aamkoeti ¥ry (pue. 131).

Husbkonerosani crani maots Giasw BHCOKY KOHCTDYKUIHHY MIUHICTL, nicas
rapauoi npokartky i Hopmanisauii. Tlican Tepmiunoi 00pOGKH HU3LKOAErOBAHKX CTANEH
3POCT3E TPaHHUS TEKY4OCTi Oy, @ nopir xonoasonamkoctl fy, npakTuuHo e
3MIHIOETBCH. Bepxus wacTiHa 06MaCTi HUILKOAErOBAMUX cTanell nicas rapadol
npokaTkH HJl,; BIAHOCHTLER 00 CTamed i3 KapBitumm avimHen sy 14T2AD, 1512CD
T3 iH., 8 HHXKHA no cTanedt 1472, 10M2C1, 15XCHI. Bucoky KOHCTPYRWAHY MILHIC TS
M3l0Th HW3bKONEroBaHi OyAisenbHi cTami niens kourponsogaHol npoxatka H.A,,,.
Maumnobyniexi nerorani crani nicna FAPTYBAHHA | HH3BKOTD BILNYCKY MAIOTh BHCORY
MILHICTB, a1€ € CXUAbHI 00 KPHXKOTO pyiuyBauun Jp, (puc. 131), Morpaulennn
B 3aNeXHOCTI BIR TeMmepaypH Bianycky | ckaaly cradi 3aBesnedye HU3BKMH nopir
XON0AHONAMKOCTI NPH AOCTATHIR MitHoCT Jpgp Haltkpaumit xomnaeke mexanivmix
BASCTHBOCTEH Oy, I5y €TOBaHI CTanl MalOTh Nicas TepMomexaHiunol 00poBKH JT 1y,
(puc. 131). 5

Bromua mimuicts

BaraTo meTanedl MallMH NpawoioTs B yMOBax, KON BHHHKAIOTE HABAHTIMKEHH,
Wo 3mMiHOWTbER B uaci. [lpanesmarnicTs 3y6uacTHX Koaic, Bamis, oceil 3amizHHUYHX
BArCHIB, KOJIHYacTHX Banis, pam TPAHCTIOPTHHX | BAHTAMONIANOMHHX MALWHHE Ta THILMX
JeTanef BH3Ha4ae onip BTomi. Po3apaxyHku onopy BTomi usx getanefl npH
CTAUIOHAPHOMY HABAHTAKEHHI BeAyTh N0 rPaHMUi suTpUBaiocTi i3 BPAXYBAHHAM
KOHCTPYKUIHHMX | TexHoaoriynux taxropis. Jag ouinku X2PAKTEPHCTHK ONopy BTOMI
HaTYpHUX AeTa/ied NPOBOAATH iX BTOMHI BHNPOGOBYBAHHSA ANIA BHIHAMEHHA [DPAHWLL
BHTPHBANOCTI feTanei 0y, 3HaueHus o_,; 8 2—6 pas meHwe oO.,, Bu3HaueHO! Ha
apaskax. Lla piannus xXapaktepusyeTbes KoedillieHTOM IHHMEHHS rpaHnli BHTpuBa-
AocTi K, Akl OuiHIcE BIMHB BCIX PakTopis Ha onip BTOMI:

e
Tia
Koediuient K npu poatary cTHcky abo sruui BusnauamoTs 3z TOCT 25504
o e e e e

Ko Key | K,

[Mapamerpu, wo BxoaaTs y BHpas ANA KoediuieHta A, BpaxosywTh Bnaus
| KoHuEHTpaTOpa HanpymeHs K, macwrtabuui dakrop (posmip monmepeunoro nepe-
| piay) K, axictb 06po6xn nosepxui Kyp,. Uum Banxue 10 OAHHUL 3navein K,
| Kygo Kpy | Dinbie xoediuient smiunenns nosepxui K, TMM MeHwe BNAWB UHX
| hakTopie Ha Hecyuy 3aaTHiCTh HeTali.

Konuentpauii Hanpymenb BHHHKaIOTH y ranTenell npH Nepexofi BiA OGAHOTO
| nepepisy Banay Lo iHworo, rantenes ocHoBH 3yba wecTepHi, Ging Ana pisyaka pissby,
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LnoHoYHoro nasa, 6ins oTBOPY B NETANAX Ta iH. PaKTHUHE 3HUIKEHHA TPaHUUI BHTPH-
BanocTi AeTani BHaCMIAoK KOHLLeHTPaUil HanpyXeHb XapaKTePUIYETRCA KoegitieHTOM

g =T
a
O
ae 5., — rpaHHusA BUTpHBANOCTI 3paska fes KOHLIeHTpaLi] HaMpyeHb, AlaMeTp AKOTO

4 ciienagac 3 po3MipoMm nonepevHoro nepepisy AeTanl.
Ilns po3paxyHKy Ha BUTPHBANICTE M3E 3HAYEHHA | TeopeTHUHHA KOeDILIEHT
HalpyHenb g

axiil NOKA3YE y CKibKHM PasiB MAKCHMalbie HampyXeHHR B 30H] KOHUEHTPAW Oy,
nepesHilye Hominansne. Beaaots, WO AKUO B 30Hi KoHueHTpaull HANPYHEHHA
BUPOCAO B (, Pasis, y CTINBKH W pas NOMH3WTLCA G_jp. Taxa 3afeKHICTh Mae Micue
npu aiametpi d > 40 ana 3paskis i netaned is craneii, wo MawTs 0, > 1000 MIla
i, <2 B inuMx BUNAiKaX MaoTh Micue sinxunenns. ToMy BeiHKe 3HaYeHHA LA
niiBuLeHHs ONOPY BTOMI Mae oniTHMizauia GopM BHpoGiB 3 METOW 3HHMKEHHA
konuenTpauil Hanpyskens. [lag 3unKenHs KoHUEHTpalii HanpyXeHs Heo6XinHo
WanagaTh AETANAM TUABHI OOpPHCH, OKPYTAATH BHYTPIIHI KYTH, 33CTOCOBYBATH
pO3BAHTAKYBANLHI PIBUAKM (oTBOpH), poamiwaTH mxepena KOHUEHTpauil B 30HaX
MATMX HOMiHANBHUX HanpyskeHb abo 3MIllATH MaKCHMYM MIiCIIeBHX HANpYMKeHb Bif
DIHUX Jmepen.

flkicTh 0fpo6xM NOBEpXHi CYTTEBO BLAMBAE HA onip sTOMi: HepiBHOCTI, WO
YTBOPIGTHCA Bi MexaHiunoi 0BpOGKH € Jukepenami KOHUEHTpALT HanpyXeHb. Bouu
SHUKYIOTH TPAHALIO BUTPHBANOCTI, § TX BNIHB BPaxoBYETHCA xoediuieHTOM

o
KFI! =—L"
O
4e 0., — TpaHHus BUTPHBRAOCTI 3paska i3 DaHHOW WOPCTKICTH,
0., — rpaHuus BMTPUBANOCTi 3paska i3 noAipoOBaHOI MOBEPXHEN.

Y nopiessHii i3 noniposaMimy spaskam crani (g, = 1000 MIla) rpanuus BETPH-
panocTi WwaidoBasx 3paskis amwkyeTben Ha 10—15 9%, a dppesepopanux Ha 45—50 %.

13 36inpiwensam nepepisy getani (macwrabHui (axTop) 0., 3HHKYETHCH, WO
¢ MACIIAKOM BNAMBY MeTANYPrifHHX i TexHOAOMYHHX (akTopis.

Macwra6Huil GakTop XapakTepH3YEThCs KoedillieHTOM

K,, = EI;’:L :
fe ., — PEHHUSE BHTPHBANOCTI 3PasKa BEJMKOrD niameTpa,
., — TPaHULA BUTPHBANOCTI TVIAKOT0 3paska 3 d=17.5 mm.

Beranosaeno, o ana d = 50 mm K, = 0,85, To6T0 0., 3HHKYETHCA Ha 16 %,

a s d =200 um K,,=0,6—07 i o_, sumkyetscs Ha 30—40 Y.
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[pannus ButpuBasocti apo- o.,/c,

cTa€ i3 36iNbWeHHAM O, i Oy, ane 0.6 . ]
¥ BHCOKOMIUHKX CTaneH, fki Ginew g5 VOO aglininde T —
YYTAHBI 10 KOHUEHTPAaTOPiB Ha- T~
NpY’eHb, rPAHHUA BHTPHBAAOCTI (4| - A
moxe GyTh sunmena (puc. 132),

Y BHCOKOMILHMX cTaneit 3po- 03
CTa€ KoeiliEHT SHHMEHHA rpannui :
BUTpuBanocTi K BHacaizok 3bine- 02 ]
WeHHA Koe@illieHTa YYTAHBOCT] 10 500 1000 1500 o, Ml

KOHUEHTPATOpiB HanpyxeHs K_ mo
MIPI POCTY O, | 3HHAKEHHA Koediui-
entie K, (Macwrabuuii daxrop) _
i K. AKHP Bpaxosye AKicTh oBpobaenoi nosepxui. Mouumyetsea i B aakicTs pyiiny-
BaHHA K|, 4 TaKoXK onip pocTy BromHol TpilHHHA (muByuicts). Lle neobxinno BPax0BYEa-
TH, KOJH i3 MIPKYBAHbL SHHMEHHA Mack KoHcTpyxuii BHOHPAKTE CTalk 3 BHCOKHM 0.

Komnpomiche pilleRHs B naHoMy BHONamKy nonsrae s TOMY, W06 cepen Kinwkox
cTaned BMOPATH cTadb 3 Giibll HAIBKHM Tz Lle mese no neaxoro 3dinsiwenns macu
KOHCTPYKUIT, ane nigBuulye rpapuio BUTPHBANOCTI, KHBYYICTE | onip KPHXKOMY
pyHuyBanmio. Moxanee | 3actocysanua Ginsw Aoporkx cnnasie, abo cnaasis nicns
TepmoMexaniyHol o6pobru. HassuicTe Ha nosepxui uanpymens CTHCKY VTPYIHIOE
YTEOPEHHA BTOMHHMX TPIUMH, NPU3BOAMTE A0 NILBHUIEHHS rPaHHU BHTpHBANOCTI
i uByyocti, [lna nigBHIeHEA rpanuui BHTPHBAN0CT] | SMEHLUEHAR BOJIHBY KOHUEHTPATOpRiE
Hallpy#eHs LWHPOKO 33CTOCOBYOTh rAPTYBAHHS NPH iHAYKUiAHOMY Harpisi, XiMiko-Tepmiuny
oGpOOKY, NAACcTHYHY NOBEPXHEBY AedOpMALLI0 | ML TexHOMOriuN] TMPOLECH, L0 3MIUHIOTL
MOBEPXHIO | CTBOPIOIOTL HA NMOBEPXHi 3A/NHIUKOBI HANPYMEHHS CTHCKY.

Piani Buan 06pobiu cyTTEBO BNAMBAKTH HA KOBMIlIEHT 3MiLHeHHs K, (raba. 27).

%

Puc. 132. 3anemuicTs BinHoLeHER a,/o,
BId rpakHul MiuKoeTi crani

Tabawun 27

3anexuicte K, Bin merony obpobuu i woedinienta K, ana panis

Bia 06poSik nosepxi o,, Mlla Koegiuient suiunennn K,
A (cepuesnrn) | K =1 K,<15 [K =18-20
[MosepxHese rapTysanus 600—800 1,6—1,71 1,6—1.8 '2,4—-2,8
npH IHAYKWRHOMY Harpisi 800—1000 1.3—1.5 —_ —
Llemesntauin 400—600 1.8—=20 3 —
700—800 1.4—1.5 — -
1000—1200 1.2—1.3 2 -
A3GTyBAHNA 900—1200 11—1.3 1,5—1.7 1,7—2.1
OpofocTpymenesa obpobxa 600—1500 1,1—1.3 1.5—1.6 1,7—2.1
OBraTyBaHHRA poikaMu — 1,1—13 1,3—1.5 1.6—2.0
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Micas nosepxHesoi 0GPoGKH BOTHHILE BTOMHOTD pyiiHyBaHHA 3MILYETBCA MiA
sainenuit wap. Yuwm Ginbwe K, THM edeKTHBHIlUE NOBEPXHEBE amiunenss. I3 a6inb-
wentam nepepisy BHpoby (macwtabuui dakTop K,,) koepiuient K, nicas noBepxHe-
800 rapTVBaHHA, XiMiko-Tepmiunoi o6pobkH i [OBEPXHEBOI T11ACTHYHOI pedopmanii
amenwyeTeed. [1pn ONTHMAABHHUX peKuMax 3MiUHEeHHS @, <3 ana nonepefHix
poapaxyniis K, BHIHAHAIOTH 32 thopmynoio:

K=11+ 0,3(e, = 1)

Nan 6labW TOYHHX po3paxyHKIB K, BHKODHCTOBYIOTE eKCMepUMEeHTANbHO
oTPHMaNI AZHI N0 BRUHBY aMillHEHHS HA O .

Bubip TOFO 4K IHINOTO METORY IMiLHEHHA 3ANEXHTL Bill YMOB ekcnayarauii
qeTani, XapakTepy BHpOOHHUTEA, dopmH, poaMipiB i MaTepiany geTani Ta IHUIHX daxTopis.

Bei BuAM Koposii 3HMKYIOTE 0.y Brnnue koposil OLiHIETHCA xoediuienTom

g—l(ﬂ]‘
Koo = S
[3 spaxyBaHHaM BIUIHBY Koposii Koediujent K BH3HAH2OTH 32 dopmynow:

. Y

K, K., |KX

wog ™

[pauuuio BHTPHBaANOCT] feTani BU3HAuAETH 32 (OPMYNON;

=%
Ta= K '
je G, — rpanuus puTpHBanocTi 3paska d = 7,5 MM, SKHI BUTOTOBJEHKH 13 32T0TOBAHKH

TAKOrO 3 PO3MIpY, AK | ALTAADL.

Onip 3HONYBaHHIO

B GaraThoX BHMALKAX BUXiA 3 NaLy AeTaled MaluH noe'A3aHKil i3 3HOWYBAHHAM,
ke Befe A0 BTPATH TOUHOCTI, MILBHLIEHHA AMNAITYAM 3MIHHEX HaBaHTaXeHb, WO
BHKAMKAE BTOMHE PYHHYBAHHA,

3nowyBaHuA — Ue Mpoiec MOCTYNoBoro pYyHHYBAHHA TOBEPXHEBHX wapis
MaTepiany WJAAXOM BiAAIIEHHA fOro YACTHHOK TiA BMJAHBOM CHJ TEPTH. 3HOLYBaHHA
NPU3BOAKTL A0 3MiHH po3Mipie, 3SMEHLIEHHA 06’emy ao mack aetani.

TpauesfaTHicTs MaTepianis 8 yMOBAX TePTH 3aieXHTh BiA TPEOX rpyn thakTopis:

— BHYTPIlIHIX, U0 BH3HAYAKTHCA BAACTHBOCTAMM MaTepiany;

__ 30BHiIMIX, AKI XapaKkTEpH3YIOTh BHA TepTHA (koB3auus, KOuEeHHA) | pexxum
paBoti (LWBHAKICTS BIIHOCHOTO NEPEMileHHR, HABAHTAXKEHHA, xapakrep HOro npHKia-
feHHs, Temnepatypal;

— poBo4oro CepencBHila | 3MALLYBANLHOTO Martepiany.

[lin mieto cun TepTs BinOysaeThen HaraTokpaTHe pedopMyBaHHA [INAHOK KOHTAKT:
1ol nosepxui, ix amiuxeHHd | aueMilHeHus, BUAINEHHA TENOTH, 3MiHa CTPYKTYPH,
PO3BKTOK MPOUECiB BTOMH, OKHCAEHHA T2 in.
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A et T

3rigHo MoMeKkyaspHO-KIHETHYHO! Teopil Tepra 3a PaXYHOK WOPCTKOCTI AOTHK
MOBEPXOHL BHHHKAE B OKpeMHX MAAMAX KOHTAKTy, WO YTBOPIOIOTBCH BIll BAAEMHOrO
BTHCHEHHR MiKpOHepiBHoCTeH, abo iX MAacCTHYHOrO sMATTH.

Bsaemonia noBepxoHs B UMX NasMax Mmae NONBIHHY NpHpoay — nedopmatiiiity
i anresiiiny. [ledopmanifina B3aemonin ofymoenena OaratoKpaTHUM aedopMyBaHHAM
MiKpooG'eMiB noBepxHeBDOro wapy HepisHocTAMU. Onip usomy sedopmysanuio
Ha3nBaTs AedOPMALIHHOK CKNANCB0I0 CHAH TepTa F, Anresifiva B3aeMonin o' A3aliz
i3 YTBOPEHHAM Ha JIAHKAX KOWTAKTY Amresifivex MicTxis asapwsardn, Onip spisy
UHX MICTKIB | OPMYBZHHA HOBHX BH3HAYAE agreaifiny cknanory tepta F,; Takum
UHHOM, cHa2 TepTa F, aK | koedilieHT TepTA f, Wo piBHKiA BiAHOWEHHIO CHIM TEPTA 10
HOpMansHoro Hasautamenns N (f = F/N), BusHauaeThcs sk cyma ABOX CKAANOBHX:

F= F{l+ Fnd:
F=fs%

ledopmauiiina cknagosa TepTa pocte NPONOPUIAHO BeNHMHHI BiflHOCHOrO
BTHCHEHHA HepiBHocTed A/ R, ne h — raubuHa sTHcHenns, R — padiyc BTHCHEHO!
HepisnocTi. Beanunna h /R i sianosinno F, i [, pocryTs i3 36inbliennan WOPCTKOCTI
MOBEPXHI, HABAHTAKEHHA | IHHAYOTLCA (3 36iNblueHHAM TBEpIOCTI | MOJYNA OpyRHOCTI
maTepiany. Po3minfoTe Tpi BHAM MexaHiuHol B3aemoaii:

— npyxHe KOHTaKTysanHs (puc. 133, a);

— naactHuHe fedopmysanna (puc. 133, 6);

— mikpopisanna (puc. 133, s);

— cxonnends i supuBanns (puc. 133, 2, d);

il

Puc. 133. Buau paaemonii nosepxorns TepTa:
a — MpyMHe KOHTAaKTYBaHHA, B — naactuyue ne@pmyBaHHﬁ; 8 — MIKpOpI3aHHS,
¢ — CXOMJEHHA | pYAHYBAHHA NOBEPXHEBHX NAiBox; J — cxonneHHs [ MHGHHHe BHpHBAHH

IuTeHcHsHicTs 3HOWYBAaHHA MIHIMANLHA NPH NPYXHBOMY KoHTakTyBaHHi. [lpn
MA2CTHHHOMY [1e)OPMYBAHHI IHTEHCHBHICTD 3HOLIYBAHHS 3POCTAE HA JEKIIbKA NOpHLKIB.
Ue o6ymoBieHo THM, WO AINAHKH NOBEPXHI NIl BIAHBOM MJACTHYHOI neopmauil
IHTEHCHBHO 3MIUHIOIOTECA | 1O BHMEPNYBAHHIO 3anacy NAACTHUHOCTI KPHXKO
PYHHYIOTBCA.

MikpopiaaHHa BILHOCHTBCSA [0 HEAONYCTHMHX MeXaHi3MIB 3HOWIYBAHHA, TAK #K
BHK/IMKEE IHTEHCHBHE DPYHHYBAHHA NOBePXHEBOro wapy. Mikpopizanus MomaHBe He
Ti/lbKH BTMCHEHHMH HEPIBHOCTSMH, afe | CTOPOHHIMM TBEPAMMH HacToukamu. Takuil
BH/l PYHHYBAHHA NOBEPXHI HA3HBAIOTh aBpPasHBHHM SHOLIYBAHHAM,
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Anresifia cknajiosa Tepra nponopuiiHa fespoamipHoMy napamerpy ;—”
1¢ T, — MiLHICTH Ha 3pi3 anresifinoro as’ aaky. MoxnHBl 1Ba BHAH agresifiHol Baaemonii:

 CxONAeHHA | PYiiHyBaHHA TIOBEPXHEBHX NAIBOK (puc. 133, 2);

— cxONAGHHS METANIMHMX NOBEPXOHb; AKE CYMPOBOLKYETHCH 3ainaHuam, T06To
cauGnninn srpusannam (puc. 133, 0). PyfinyBauts nosepXohb TepTA npy CXOMJeHHi
{ iranpi) Ha3nBawTh AAre3iHHAM JHOWYBAHHAM. Lle naiGineiy HebeanedHHH BUA
apgluyBaHilf, SKAH € TOMOBHOKC MPHYHHOIO piamoex B pofoti Byanie TepTA.

Ha ocHosl MonexyAapHO-KiHeTHYHOT Teopll BU3HAYEHO 183 OCHOBHHX LAAXH
NiBHLUICKHA FHOCOCTIAKOCTI MeTaniMHHX maTepiadie:

_ iBinsiteHHf TeepAOcTi B3AEMOLIKOUMKX TOBEPXOHD

. IMMeHHR MIUHGET] anre3ifiMoro 3B'AIKY,

[lizeuienss TEepaoCTi HaNpaBaAeHOo HaA TE, 1106 0BMEMKHTH NAACTHYHY nedopMa-
it} MOBEPXOHL TEPTA, 336€3NeHHTH N0 MOMUIMBOCT! NpysKHE AepOPMyBaHHSA NIAAHOK
WOHTARTY. 3HMENHA MILHOCTI anresifiHOre 38 A3Ky HeoGXiaHO AN nonepelKeHHs
CADIACHA® METaNHHHX NOBEPROHD. HaiiGias eheKTHEHO UA MeTa AOCRraerbed
pO3LLICHHAN NOBEPXOHL TEPTA pinkum, TRepaun (iHomi rasonodibHMM) 3MALLY UM
wgteniaaon. Tpn poboti TBepai amallyioui Marepiasn 3HOWYIOTLCA, 8 YMOBH pinuH-
HUTO 3MBUIVEEHHA NOPYWYOTHCA, LIO MOXKE MPH3BOAHTH [0 CXOMAEHHA. B uux
Lu0BEY BHpILIAIbHE 3HAURHHA MaE 3a0e3neveHus CYyMiCHOCTI eleMeHTIB fapH TepTa.
M1 cvMicHICTIO PO3YMIOTH BiaCcTHBICT, MaTepiadip 3amofiraTu CXOMJEHHIO NpH
pohoTe Hea 3MallyBaasHOro Marepiany. CymicHicTs LOCATAETLCA Kinpxoma
cnocobanm:

— BHROPHCTAHHAM 38XHCHUX BlacTHEOCTEH NAIBOK, ANA UBOFO MPOBOAATE cyfbipi-
aveansn | oedartysaHis NOBEPXOHE petanen;

- — miadopoN MaTepianis napH TEPTR, NpH 3aeMolii TBEPAOFO | M'AKOro MaTepia-
1B cxOnAeHHA BinOysaeTheA B MEHL gebeaneqniin GopMi;

— po3LlNeRHAM NOBEPXOHL TEPTH naiskamK nodimepis, nki BiAPISHAKTLCSR
HA3LKOD ALFE3iE0 10 MeTanis,

B sanesHocTi Bl Mexanidsux | hpUKIiAHIX BracTHBOCTE 3HOCOCTIAKI MaTepia-
AH NONINAKTE Ha TPH TPYRH:

— MaTepiaiu 3 BMCOKOI TBEPAICTHO NoBepxHi;

— auTUHPHKLWIRNE MaTepianun, Wo MawTb Hu3bKHE KoediuienT TepTA KOB3aAHHA,

— dpUKUiiE] MaTepiand, 10 MaloTh BUCOKHH KoedilieHT TepTa KOB3AHHA.

I3 matepiafis 3 BHCOKOK TBEPAICTIO MOBEPXHI HaBinbW NOWKPEHAMH € Kap-
Gimsi CnAZBEH, HM3bKO- | CepeaHbOBYrieuesl cTaii i3 PiIHHMH BHIAMM NOBEpPXHEBOTO
Swiltenss, NEWHNHAKOBI cTadi, rpaditusosani crani. B ymosax nii BENMKHX THCKIB
| yRapHHX HABAHTAMEHS BHKOPHCTORYIOTh BHCOKOMAapFaHLEB] CTal ayCTeHITHOTO KAacy
110 M3

Mo anTudprkiidHKX MaTepianis BiHOCATL CNAABH, Kl Mo cTpyxTypl NOAINAKLTE
Ha ABA THIK

— cnnaBd 3 MAKOK MATPHUEIo | TBepAMMH BKIOYEHHRMH,

— ¢nA4BA 3 TBEPAOW MATPHUED i M'AKHMH BKAIQUEHHAMH.
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Mo enaasis nepuoro TNy BiAHOCHTE 6a6iTh | CHNABH HA OCHOB] MLl — GPOH3H
i natyri. lo cnaasis gpyroro TNy BiIHOCATH CBHHLES] GpoHzy, amoMiniesi cnaasu
i3 oJIOBOM | 4aByHH. ’

Ppriuiini MaTepiaan npencTaBARIOTE COBOIO GaraToKOMNOHEHTHI HeMeTad i
i MeTaniyHi cnevei matepiamu,

3MEHWeHHS 3HOIIEHHS AOCATACTECA ONTHMANBHOI KOHCTPYRUWEK BY3/iB TepTa
BHOOPOM BHAY TEPTH B ONOPaX, CHCTEMH 3MALLYBAHHA, CTBOPEHHA NpucTpols 118
OMMULEHHA MOBITPA | aMallyBanbHOro Macha Ta ., 38CTOCYBAHHAM IHOCDCTIHKeX
MaTepianiB, aMilHEHHAM MOBEPXHi rapTysaHHaAM, XiMiko-Tepmivsen obpobrow,
HanaBAeHHAM 3HOCOCTIAKHMH CNNABAMH, HAHECEHHAM Ha MOBEPXHIO TOHKOMO wapy
HiTpHais abo Kap6inis.

Taki petani, Ak NiAWHNHAKY KOUeHHS, 3y0H wWecTepeHb, Koleca 3a/i3HHYHOTO
TRAHCNOPTY, Ta GaraTo [HWHX NeTtaned NPALOOTs B YMOBAX KOHTAKTHO! BTOMH.
KonTakTHa BToMa THM BMILA, YHM Giasla Teepicts, Binyowenns CPAHHIL KOHTEKTHOI

BTOMH G, NPH YHCAi WAKAIB hasanTawenss N=107 no Teepaocti HRC nosepxii
€ MOCTIHHOK BEJAHYMHOIO
o =K HRC,

fe K — koediuienT, AKHA 3anexuTs Bia TeepIoCTi | BHIY Tepmivuoi ofpotku.

IMiapruteHHA TPAHHLI KOHTAKTHOI BTOMH NOCAFZETHCH IMILHEHHAM MoBepxHi,
MABHIIEHHAM TPaHHUI MILHOCTI MaTepiamy, 3HIMEHHUM HABAHTZKEHHS B 30HI
KOHT2KTY, NOKPALIEHHAM YHCTOTH NMOBEPXHI, 8 TAKOMK NIABHILEHHAM B RIKOCT] MACTHAA,

[lepcrnekTHBHUM MeTOAOM NIABHUIEHHA ONOPY 3HOWYBAHHIO € hopMysaHH#
CTRPYKTYPH Ha MOBEPXHAX B3aeMOLIl, fiKa BIANOBINAE MexaHiunii cxemi Tepra. KonraxT, wo
BIAOYBAETHCH B MOBEPXHEBMX Apax npw Tepri NPOXOAHTH Ha NAAMEX, POAMIpHI
XBPAKTEDHCTHKH SIKMX | PO3NOAIN 3anesaTh BiL MaTepiamy eneMeHTis napd teprs
| LIOPCTKOCTI IX NOBEPXOHb. YMOBH MiHIMATEHOrO 3HOUIYBARHA MOKYTb OyTH JoCArHyTi
B TOMY BHMAAKY, KOJIH NEBHI eieMEHTH MIKPOCTPYKTYPH MATePiaiy KOHTAKTYIOUUX MOBep-
XOHb POINONINAIOTLCA Y BIINOBIAHOCTI 0 CXeMH Po3MillleHHs KOHTakTHMX masm. [Tpu
UBOMY CTIHKICTD UMX eNEMEHTIB 10 3HOWIYBAHHA Gy/le BM3HAMATH IHOCOCTIAKICTD CrT4BIE.

Ias cepennboByrieuesux cTaneidl NiIBHWEHHA 3HOCOCTIHKOCTI CHOCTEPIFrAETHCA
nicas raprysasus sig 1050 °C ta nacrynHoro mianycky. Braszana TepMiyHa ofpodka
MPHBOANHTE N0 BHHHKHEHHS 32aBAAKY Pi3HWM MOPQOJOTrIAM MapreHCcHTIs Ta ix
BILIHOWEHHID A0 B:‘}mycx)r ckynuyedb KapGigis, AKI MOMYThL COPHATH MPHPOLHOMY
BIATBOPEHHIO BIANOBITHOCTI CTPYKTYPH NapameTpam ysarafbHeno! mMogeni KOHTaKTY
npu Tepri

Byanu Teprs HaHGinbl yacTo BHXOAATH I3 nany, ToMy NiABHIIEHHA 1X 4OBFo-
BIYHOCTI 36iNblIYE NOBroBiuHicTL MalIMH.

HagifiHicTs KOHETPYKUIM, L0 NPAWO0TL B yMOBax GaraToKpaTHOro Nigisauus
i CNAaNgHHA THCKY, 3aeMHTL Bl ONOPY MaTepianis BTOMHOMY pyHuysauHio. Tomy ans
TakHx BMPOOIB NPOBOAATLCH IMITYBaALHI WHKJAIMHI BHNPOGYBAHHA CTAHAAPTHHX
3paskip afo uukaiuHi cTeHposi BunpobysaHHa, Basa BMUNpoGyBadt BHGHPaEThCH
B 3afesHOCT] Bil YMOB excnayaTauil obaagHaHHA.
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Meran sppodis, Ki NiAIA0TECA faraTopa3oBOMY HarpipaHHIo 260 OXONOIKEHHIO,
BUNPOOOBYETREA Ha onip TepMidHid BTOMI.
Y punagkay AOBrOTPHBANOTO HABAHTAMEHHA KOHCTDYKLLIA NPH BHCOKMX TeMne-

patypax npoBoAATLCA BUIpPOOYBaHHS Ha NOBIYHICTS | [A0BFOTpHBaNY MillHicTh MaTepiany.

Texuonoridxi BJACTHBOCTI

Mpu eubopi MaTepianis KOHCTPYKTOP 30608 A3aHMil BPAXOBYBaTH HE TIIBKH
mexaniunl, gianuri | Xisivni BAZCTHBOCTI, ane i TexHonoriyHi, @ TAKOX MOMJIHBOCTI
BipoBHULTRE, fe Oyne BUTOTOBMATHCE BHPIG, L0 NPORKTYETRCH.

Textonoriyui gnactusocti (nuBapui RAACTHBOCTI B NUBaPHUX CANaBaX, 3paTHicT
10 0GpoGKK TACKOM B CTZBaX, WO netiopMyI0TECH; 31aTHICTE A0 06pobKH pisaHHAM,
IBAPIOBANICTD) € NYIKE BAMIHBHMA | MOXKYTH MaTH BHpilANbHE 3HAYEHHA npy Bubopi
satepiany A BHTOTOBJEHHA peTanel MallkH Y BHpOOHHYHX yMOBaX. Hanpuxnan, ne
MOMKHZ BHTOTOBASTH NMTBOM TOHKOCTIHHI JoBroMipri Jertani i3 cmnasy 3 HH3IBKOD
piakoTekyuicTio. He MoxXHa TakoX BUrOTOBNATH 38apHi KOHCTpyKuil i3 crane#
. BucokMM BMICTOM Byrewn (BHCOKHM BYT/IEUEBHM eKBiBANEHTOM), Tax HK B 30H
3papHOro Wea 0VayTh 3AERAH YTBOPIOBATHCE TPILUKHHH. Bcee ue HeobxinHo BpaxoByBaTH
npi BHGOPI maTepiany AAA woHKpeTHoro BHpoGY. s

Mps posraagi oGpodkH maTepianis HeoOXilHO BHXOAHTH 3 ¥MOB CepifHOTO
pupodHnuTea sHpody i yepBxigHoCT] 3aCTOCYBAHHA oM’ AKLUIYBANBHOI TepMiMHOT
obpooky. Lle ofymMosneHO BHKOPHCTAHHAM B yMOBaX penuKkocepiliHoro alo Macosoro
BHPOOHHLTES BEpCTATIR 13 YITY, afo 06poBAKBANLHHX LEHTPIS. B uboMy BHOALKY
TBEpaiCTE AeTaneit, WO 06POGII0IOTECH NOBHHNA 6ytu nesucokow mo HB 250. Hns
1afeanedenta HA3bKO! TBEpAOCTI UMX getanell MoMe 3aCTOCOBYBATHCh NONEPENHA
Tepuoobpobra — Bianad, HOpMaAI3aIA, BHCOKMH BIAMYCK.

Quiuky anaTHocTi No oOpoOKH pisaHHAM NPOBOAATL METCAGM nOpiBHAHHA i3
saaTHicTIo N0 06POBKH pisanuam cTani 43, AKY npritvaiots 32 onuHAwo. o cniasis
o nerke obpoGanioTees 3 Ky < 1 BIIHOCATE: NaTyHi, GPOH3M, LypPaOMIHA i yaByHH
(HE 140—160). 3aathicts A0 0GPOOKH PI3AHHAM HHAKHE cepeannoi, Ko > 1, maiTh
BUCOKONEroBaNi CTaai aycTeHiTHOTG Kjacy, CTanl MapTEHCHTHOTO, MapTeHCHTHO-
dhepuTHOTO, aYCTEHITHO-MAPTEHCHTHOIO knacis, xapocTiiki, KucnoTocTiki cTani.

3aaTHicTs 20 O6POGKH PI3AHHAM CINABIB 3aAEKHTD BiA x MeXaHiuHUX BAACTHBOCTER,

g nepwy uepry Big miunocTi i tpepaocTi. Bona noripuyersea i3 3binblleHHAM
B CMJIaBi 3milHIOWYHX (a3, HeMETaAMHWX BKIOHEHb, nogpiOHeHHAM CTPYKTYPH,
NPHUCYTHICTIO TAKKX JIeTYIOHMHX eneMenTie, AK Xpom i Hikean, i 3BinbWeEHHAM
B AIKGCTI,

OlliHKa 3BAPIOBAHOCTI KOHCTPYKLIHHHX MaTepianis NOBHHHA BKIOUYATH B cefe
ananis piBHA MexaHiuHMX BABCTHBOCTEH 3BapHOTO 3'elHaHHA | OCHOBHOTO MeTanmy,
BM3HAUEHHA CXMALHOCTI Ao yTBOpexHA AedekTis, nepul 3a Bee TpiLMH B MeTanl wea
i 30HI TEpPMIYHOTO BNAKBY, BU3HAREHAR uyTAHBOCT] 3B2PHOTO 3'€lHaHHA RO KOHUEHTPA"
TOpiE HANPYMEHs | CXHALHOCTI A0 KPHXKOTO pyHuyBanua, [na oTpUMaHHA GeanedieKT-
HHX DIBHOMIUHMX 3BapHHX 3'€AHaHD, AKI MAIOTE BHCOKMH ONip KPUXKOMY PYHHYBaHHIO,
peoOxiana pospofka cneuiassHol CHCTEMH JNeryBaHHfA 3BAPHOFO wisa.
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3BapiOBaHICTE MeTadiB Gysae do6pa, sadosiibra, obmexcernda, nezadoainmng.

HoGpa spapwosaHicTe XapaxkTepHa ana MeTamiymux MaTepiajie, Wo He MaoTh
o6MeXeHb B NpoOBeJeHH| Npouecy 3BaPIOBaHHA MpH TeMNepatTypi HaBKOAHWHLOr
CEPeAOBHINa, 32 MAcOIe | CKAANHICTIO KORCTpyxuilh. Taki matepianu we pumarawrs
NoNepesHLOro MigirpiBanus.

Ilpn 3apoBineHil 3BaposaHoCcTi, 3BAPIOBAHHS Ha MOpO3i He A0ONycKawTs | fioro
NPOBOAATL NPH KIMHATHIA TeMnepaTypi. ¥ 38apHuX efeMeHTax NoBUHHI OyTtH BincyTHi
MOPCTKI CTHKHM; AR CKARAHMX BY3NiB HeobXiane nonepegne Bianopigxe nigirpisanus,
nic/iA 3BAPIOBAHHA NPH BeAuKoMmy o6'eMi HANAZBREHOrO MeTany HeoDXIinHWH Blinyok,
NPH BBADIBAHHI BKNAAMILIE HEOOXIIHO TPOBOAMTH MPOMIKHY TepMmiyny ofpobGky.

Cnnaen 3 of6MexeHOI0 3BAPIOBAHICTIO 33CTOCOBYIOTLEA ANA BHIOTOBNEHHA HEBE -
KHX netaned npoctol popmu 3 nigirpisom mo 300—400°C i nposeseqnam BLAMYCRY
nicAd 3BaPIOBAHHA, Y BHMANKY KOPCTKMX KOHTYpIB TEMMEPATYPA NIMIrPIBY NOBHHHA
Gyru sbinswena ao 600 °C.

Hesanosinbua 3sapopanicts XapaKTepHa 1ns MaTepianie, Wo notpefyloTs sinnany
NEpel 3BAPIOBAHHAM, HABITh NPH 3BAPICBAHHI NPOCTHX BY3AIB IX HeoGXiLHD nigirpisats
o Temnepatyp Ginswe 450 °C 3 060B'A3KOBHM NPOBENCHHAM BUCOKOrD BiAMYCKY
nicAs 3BapHOBAHHS.

BubGpani matepiann i TexHonoril BMroToBAeHHSt 3 HuX BUpOGiB NoBHHHI GyTH
MPHB'A3aHI 10 MOMAHBOCTEN KOHKPETHOTO BHpoGHHUTEA. He MomHa BHHOPHCTOBYBATH
V BHPOGHHUTBI X04a | edeKTHBHY, ane MaionOWUPeHy TeXHOJIOTIO, 0COBIHBD, KoM
BOH2 He BiANPaUbOBaHa | He OCBOEHZ ¥ BUPOGHHUUTBI. Hanpuxaan, e notpiGuo
OPIEHTYB2THCH Ha JlagepHy TepMoobpobiky BHpPobis macosoro BHpoBHHLTEE, TOMY WO
Le TexuivHo e Oyne peani3oBaHo, & HeobXiAHO BUBDATH DMMH i3 BUAIB XiMiKO-TepmiuHo|
00po6KH, AKMH BHKOPHCTOBYETHCH Ha MiATPHEMCTBI,

BaxaHBHM etanom BuGopy matepiany € ouiHxa foro BAPTOCT | pedhiuMTHOCTI,
Martepian noBuHeH GyTH M0 MOMAMBOCTI A€ILEBHM 3 EpaxyBaHHAM BCiX 3aTpar, Wo
BKJI0YATh K BAPTICTL CAMOT0 MaTepiany, Tak i BAPTICTH BHIOTOBAEHHS 3 HBOTO
fleTaneH, a Takox excnayatauiiny cridkicts. HeofxinHo ppaxosysart Takox HasBHiCTS
NeiUMTHHX CKAafOBHX MaTepianiB. Hanpuknaa, 3a octauui pok Taki enemexts
ctani sx W, Co, Ni € gediuMTHUMH | IX BUKOPHMCTaHHS HK JIETYIOUMX 1062BOK
B CTanfx MoBMHHO OyTH oOMemeHHM. Ale y BHMagKkax, KOaH 0e3 HHX HEMOAHA
3afeaneduTH HeoOXifHI caykG0Bi BNACTHBOCTI, IX 3aCTOCYBAHHA AOUITLHO
(wenakopisansni crani, »apomiuni crani i cnnasu), TakHM YHHOM, 0CHOBGI npH
EHGOpI Matepianiis € npusHayenns | ymos# pofor Hpoby alo komerpykuii. [Tpu
LUBOMY KOHCTPYKTOD 3BEPTAETHCA A0 AOCBIAY BHrOTOBMAEHHS | excnayatauil supoGis
| KOHCTPYKLIH 1aHOre npodino, piBHA TeXHOAOrT BHPOGHHUTEA | KOHTPOJIO, @ TaKox
BPaxoBy€ eKOHOMI4HI MipkyBanHa. [1pH Bubopi Marepianis BenHKke 3HAYEHHA MOXYTh
MAaTH pe3yNbTaTH CTeHAOBHX, abo HaTypHHX BunpolGyBaHb BHpoGiB. Bukopucranus
npx BHGOPI MaTepianis amanorivkux Matepianis, AKi AoOpe 3apeKoMeHIyBadH cefie
B NOAIOHHX KOHCTPYKUIAX € JAOLINEHHM, 2/l€é MOXKe MPHBECTH 3 OHIE! CTOPOHH AO
BiAMOBH BiJ BACCKOHANEHHA KOHCTPYKHIA | BHpoOGiB, a 3 iHwol — fo NOBTOPEHHA
Bxe 3pobJNeHHX NOMHJIOK.
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KoHeTpyKkTOp MOBHHEH HiTKO npeicTaBIATH HeoOXIAHICTE BHKOPHCTRHHA
MaTepiany, MOXKAMBICTD HOFO 3amiid, TEXHOOMYHI 0COGAHBOCTI BUFOTOBJIEHHS supobis
i3 BuGpanoro patepiany i METOAH IX KOHTPOJ.

Ane aha uiaoro paay Bupobis HOBO! TexHiKH, ocobAHBO cneuiansHoro
NpH3HAYEHHA, € HeoBXinHuM He BMOMpaTH Mmarepiand 3 icHyloqnx, a po3pobasaTH
NpUHUMNDBO HOBI maTepian 3 Gifbll BACOKUM KOMIJIEKCOM BIACTHBOCTEH, AKHX
paniwe e Gyao B cepiiHMX MaTepianax. Y UpOMY BHNALKYy BHKODHCTOBYWTBCH
ApHIUNHTDBO HOB MeTonoAoTigHi Mifxoon A0 BU3HAYEHHA MaTepianis i Texuonorif 1X
ofpoGKH N8 TAKOT TEXHIKH.

BpaxyBanHs eKOHOMIYHHX BHMOT

PaxTopH, AKI BUIHAUAIOTE TeXHIKO-eKOHOMINHY e(heKTHBHICTh 32CTOCYBAHHA THX
Gl [HIWHX CMAABIE YOPHHX | KOALOPOBHX MeTaliB B KOMHOMY KOHKPETHOMY BHTAAKY
GyviyTh CBDI, ale MOXKHA BHA3ATH JexinbKa 3aralibHHX MOJOMEHB, 110 BHIHAYAKTH
TEXHIYHY | EKOHOMIYHY NOUibHICTL 33CTOCYBAHHA CAABIB.

Ha eterTHBHICTL 34CTOCYBAHHA CRAABIB ANH BUTOTOBJEHHR BHpoOis | KOHCTPYK-
Wil BRAMBAIOTE HACTYTHI TEXHIKO-SROHOMIHI (HaKTOpH: OTPHMAHHA HOBMX EKCIya:
rauifaUX | TEXHONOMMHWX BAACTHBOCTEW METady (Hanpyxuan, Koposina CTIRKICTE,
MapoMiUHicTh, 3MaTHICTL AC 3BapOBAHHA, ramnysanA, oOpolKH pisanHam);
saGesnevenin HeoGxindol wanifinocti | AOBroOBIMHOCTI {xonoaHoCTIRKICT, 3JHOCOCTIH-
WiCTh, OMIP BTOMI TOLLO): 3MEHLIEHHA MACH (paru): 3HUMKEHHA BHTPAT HA BHTOTOR/IEHHA,
MOHTaM, TPAHCAOPTYBAHHS i eKCMAYaTaLo.

TIpH BUKOPHCTaHHI NETOBaHHX cTanell 4acTo MAE Micue OJHOWACHE Aif HeKiTBKOX
TeXHIKO-eKOHOMIMHHX (aKTOPiB.

Bubip il abo iHwol Mapku crani ans KoHkpertHoro supofy a6o KOHCTPYKILT
Gyne padioHalbHEM CKOHOMIYHO eMEeKTHBHUM, KOJAH CTanb NPH MiHiManbHOMY
AerypanHi 3afeaneqye HeoGXiNHHA piBeHb KOHCTpYKUIAHOT MIUHOCT], @ NOAOPOMCHAHNA
saTepiany B Pe3yaLTaTI AeryBaHisn i 3miny TexHoaoril sHpofHHUTBA HE 6yne
fiepeBUulYBaTH @KOHOMIMHHA edeKT, Lo NOCATAETHCA MepepaXxoBaHiMH TeXHIKO-
EROHOMIMHUMH (DEKTOPaMH.

CraaB NOBHHEH GYTH N0 MOKNHBOCTI AEIEBHM 3 BpaXYBaHHAM BCiX BMTPAT,
110 BRAIOUATL HE TINBKH BApPTICTh cTani, ane | BHTOTOBJEHHSR netanefi 1 Takox iX
PKCANYATAWifHY CTIAKICTE B MalukHax, B AKHX BOHM MOBHHHI NPALIOBATH.

BapTicTs cTan 3a1exHTh Bijl BApTOCTI EAEMEHTIB, L0 BXOAATE B 1 cknan, AKa
BU3HANACTECA MPUPONHHMH 3amiacami, MacluTabamm i TexHonori€w iX NPOMHCAOBOTO
BEHPOBHULTRE | CTICXKUBAHHA, KOH'IOHKTYPOIO Ha CBITOBOMY PHEKY. B paHuit yac neryrod
eneMEHTI MOMHE YMOBHO NOGIIATH A0 CTYREHID AediiupTHOCTI HA BIIHOCHO HenUpIUHTHI —
M, Si, Cr, Al Ti, V, Bi nediwsral — Nb, Mo, Cu, Pb, Ni, W, Ta, Co.

B neplyy Yepry HamaraioTbCAl 3aCTOCOBYBATH MEHL fopori crani gyrneuesi, aéo
dW3bkonerosani. JIeroani cTali 3aCTOCOBYOTh, KOMH noTpifino 3abeaneunTy HeoGxXiAnY
WanifnicTs | goerosivmicTs (Bucoky B'AskicTe pyfAHYyBaHHH, HH3BKHME NOPIT XONOAHO-
NAMKACT], BUCOKY NPOrapToByBaHicTh, onip sromi, AHOCOCTIHKICTE), OTPUMaHHA DCOOMUBHK
pnactapoctei (Koposiinol cTiftkocTi, apomiunocTi, MATHITHHX BRACTHBOCTEH), NOKPa-
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WeHHS TeXHONOMNHHX BaacTHBOCTeH (06poSagsanocTi pisaniam, 3natHocti A0 WTaMmy-
BaHHA TOUWO), 8 TAKOX NOHHIHTH PO2Xil METaly Ha OOMHHLO FoTOBO] npoaysuii afio
NIABHIIATH NOTYMKHICTE MallHHK. 3aCTOCYBAHHSA MEro8aoi. cran] NOBHHHO ByTH
TEXHIYHO | eKOHOMIUHO JOUINLHUM, KOJH BOHO A3€ eXOHOMIuHML edhert aa paxy_una
TABKUIEHHA LOBLOBIYHOCTI feTaneHl | BMEHLICHHA PO3XOAY 33NACHHX YACTHH |, TaKkm
YHHOM, exoHOMI] MeTanonpokary.

Lli saraneui sumorw ne cnnasis s 0araTeoX Bunagkax e eynepedansi. Tak,
Ginbly Miuni meraniuni maTepiaan mawTe ripwi Texmomoriuni BASCTHBOCTI, Baiue
06pofanoThes Npy pisanHi, xomoaHoMy 0f'eMHOMY WTamMnyBasHHi, spaproBaHdl. Piueuans
npH BHGODI €Tafl € KOMIPOMICHHM MiX BXK23AHUMH BHMOFAMH. B zaranwuomy
MAWHHOGYIYBAHHI MePeBaXKHO BHEMDPAIOTL CHPOLICHHA TEXHOMOM i IHHMEHHA
TPYAOEMHOCTI B ApoLeci BHrOTOBMGHHS N€TaNi, HE PAXVIOUHCh 3 ACAKOIO BTPRTON
BAACTHBOCTEH | 30ibIEHHAM MacH getani, B CTIELaNbLHOMY MaWHHOBYIYBaHHI, a6
npofnema MiLHOCTI, 260 NUTOMOI MiLHOCT BIAIrpae BUpiWanbHy pons, suéip cnaasy
| HacTynHa TepMiuHa 06POGKA POIrAAAAKTHCA I3 YMOB JOCATHEHHS TIMbKK Makci.
MANLHUX eKCMNYATAUWRHHX BractUsocTedt. Pasom iz THM v MaluMuax cain pocdrats
pisHOl JoBroBiunOCTi meTanedl.

[pu BHpiwenni nuTanus npo BRGIP crani Las OTPHMaHHA HeoOXIAHNX MeXaHiHHHY
BANSCTHBOCTEH T4 IHLIHX XaPaKTEPHCTHK CMiA BCTAHOBHTH ONTHMANRHUI B IMILHED4O]
TepmiiHOi abo Ximiko-TepMiuHol 06pobia.

Nutanun BuGopy matepiany i Texuonorii Tepmiunoi oOpobru cain posraataTi
N0 BiIHOWEHHIO A0 KOHKPETHHX BHPOBHHUMX yMoB. Oaun i Toi e npouec tepmivHoi
00pobky# B pisHMX BHPOGHHUMX YMOBAX NPHIBOAHTE 0 PI3HHX eKOHOMIYHMX
pesynbTatie. Ha exonomiunicts i Texnonoriunicts NpoUecis BIAHBAIOTE 06'€M BUNYCKY
NPOAYKUIl, BUKOPHCTAHHS eHEPropecypeis, MOXIMBICTS CTBOPEHHS 260 33CTOCYBAHHA
obnanHaHHA Ta iHWi opraHizauifino-exoHoMiuHI YMOBEH BHpOGHHUTBA,

B GinkuocTi BUNAaAKiB po3rasfacThes MOMIHBICTS 33CTOCYBAHHA KiflbKOX MAapok
cTaned i cnocobis aMiunenns. Lle nossonne o6paty HaiGinbwy pauioHa/lbHHI BapIaHT,
o safiesneuye QOCATHEHHA MOPAN 3 BHCOKHMH EKCNAYATALIMHHMH BAACTHBOCTAMM
AeTani XOPOLIOI TEXHOMOTIYHOCT! MPH BHKOHaHHI MexaHiumoi i TepMiuHoi 0GpoGKH,
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BHKOPHCTAHHSI CHCTEMHHX niaxonis
NPY ONTHMIBALIT TEXHOJIOTI OBPOBKH CILJIABIB

[lisuileHss KOHCTPYRUWRROT MitHOCTI cepiiiHHX cnnagis i CTBOPEHHA cnaaBiB
5 Biabil BACOKHM KOMMIEKCOM gnacTHBOCTE/l BMMArae BHKODHCTAHHR HOBHX
wetononorivanx nigxogis. Ll meronu noBHHHI BrMmuaTH B cefe CyKynHICTh
METAN0IHABYMX, TEXHONDIIYHUX | BHPOGHHUYMX acneKTiB, MPaKTHYHA peanizauis AKHX
rapantye yeohxigHuit piserb cIymBOBHX BAACTHBOCTEH cTasiB i 1X HaaiAHiCTs. Hna
pudopy matepianis i texuogoriin ix oB6poGKH NpH BHrOTOB/JEHH] feraned MaliHH
¢ oBoR AIKOBAM BCTAHOBNEHHA CKAAiHHX B32€MO3B'A3KIB XIMIYHHA ckaan — TeXHO-
forig — CTPYKTypa — BJACTHBOCTI — wapiitnics (pue. 134).

Kimiunui cknad
cnaasy

CrpykTypa
cniasy

Pisexs cnymboBHX
BAACTHBOCTEH

Texuanoria
oOpolKy CNARY

Pye. 134, BaxTops, LU0 BUIHAYAI0TH PiieHb CYHKGOBHX B/ACTHBOCTER CTLN2BIA

HanifiieTs | 0BrosiuHicTs MeTaNMHUX MaTepianis, feTanel Mauidi | KOHCTPYKLUIH,
AKi BHTOTOBJEHI 3 HHX BU3HA4AEThCA CTPYKTYPOI. £

Crpyxrypa meTasis CRNaBiB PO3CNANAETHCA HA HACTYMHHX OCHOBHHX PIBHAX
iepapxii:

— MaxpocTpysTypa, GynoBa B3ipuf, 3arOTOBKH abo jerani, 110 BHUABAAETHCHA
HeosBpoeHuM oKoM abo Npy HeBelHKHX 36inpennax po 30 pasis;

— MIKpOCTPYKTYpa, OyioBa 3epeH, OKpeMux CTRYKTYPHHX CKMANOBUX, 1X CRAAL,
po3MipH | B3ZEMHE PO3MIlIEHHS,

— CyBETPYKTYPa, OCOBNHBOCTI BHY TPILIHBOL Gy/0BH 3epeH, rpynoBi nucaoKauifHi
nobynoBH, AKI BU3HAYATL NOHATTA noJgiroHy, KOMipKH, 610KY; ui kaTeropii 06'eAHyIOTh
sepenni | Mixaepenni aetani i3 ix nuenoxauiHHWM MOXOMHEHHAM]

. MDKATOMHA CTPYKTYPa, OyA0Ba KPUCTANIMHHX peLliToK, piaHi TOMKOBI i ninidHi
JedekTH KpHeTanidHol GyaosH MeTanis.

Mo cBoif macwTaGuoeti B saraneHoMy o6'emi BCiX CTPYKTYP cyBeTpyKTYpa
aafimae ronoske Mmiclle. Poamipd 3epeH CKIa1aldTh 1-107* m, posmipH aucaoKauid
(wwpuna) — 1107 wm, i, signosiayo, H2 A0JI0 cyBCTPYKTYpH 260 IHCAOKAUHHRX
yrpynoBatb NPHXOAMTHCA NPOMIXKOK Y n'AThL NOPANKIB,
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Taki noxasHWks AK eKcruyaTauiitHa WagifiwicTe | AosrosivHicTs € CTPYKTYPHO-
HYTAHBHMH, TOMY HaYKOBHH MiAXia 00 iX NoOKpalleHH: NOAATaE y CTHOPEHH] ONTHMAABHHUX
CTPYKTYP, 10 3a6e3neuyloTh NIABHIEHHA eKCRJyaTauiiHUX BAacTHBOCTeR BHpobis i3
UHX CTIN2BiB. 3a/IeXHiCTh PI3HHX BAACTHBOCTEN Bin X CTPYKTYpH € cxaamiown. Hanpukaan
V NeAKHX BHMAAKaX 3MiH2 rpaHuui TeKy4wocTi | TPIMMHOCTIHKOCTI, npy noapiGHenH|
$a3 cniasy, nporuaexHa. Tomy BHpiWeHHS NPoGAEMM CTBOPEHHS ONTHMANLHOI
CTPYKTYPH CcTaned BAMArae fetanisauii Beix pisHis 1i iepapxil, BHIHAYCHHSA KiNBKICHHA
X3PAKTEPHCTHK €MEMEHTIB CTPYKTYPH, BCTAHOBJGHHA X 3B'A3KY i3 BAACTHBOCTAMMH

3epHa, AKi XapaKTepH3YIOTbCA POIMIPAME, KOHGIrypauiewo | yTBOPWIOTL KOH-
TROMEPaTH i3 MeBHHMH OCOGAMBOCTAMH OyNOBM B OKPEMHX 06'eMax 3aroToBKH
€ Ga30BHMH EJEMEHTAMH CTPYKTYPH NOMIKPUCTANIMHUX MaTepiain,

B mexax oxpeMmoro 3epHa MeTanis | CHNaBiE BHAINKIOTECH TaKi EIeMEHTH #iK
cy63epHa, gparMeHTH, GAOKH, NONIroHH, 06aacTi xorepeHTHoro poaciiosanis (pue. 135,
Tata. 28).

Cy63epHa MpencTasnsioTs
cobow 3epeHH] nigposniny ia
sGinswenon (y nopiexauui
i3 6n04HOW) posopienTauicio
i po3diJeHi MaNOKYTOBHMM
MEMKEMH Haxuay, Kpy4deHHS
abo smimanumu. CyGaepHa

BEAUKOKYMOsa
MENQ 3epha

cybagpro

—— MOADKYMOSa
MENA IEPHE

chpazmenm, GaoK,

MOMYTh CKNalaTHCh i3 cHe- ROALZOH
TemH Gaokis, dparmenTis abo
e T sbracme
HE MaTH BHYTPILIHIX niapoa-
,ﬂ.iﬂj B, KG&E’E&HMHD&O
POICIHIGAHHR

Pparmenty, 610KH, No-
JiTOHH e Po30pieHTOBaHi
ofnacTi 3epHa, NOALNEH] Malo- Pue. 135. Enementi Gynosu sepra
KYTOBHMH MEXaMH JHCI0K- PISHOFO PIBHA [EPAPXL CNAaBIB
widHo! npupogH. Mexi cknafaioTbca i3 NINAHOK rpaHullb Haxway, KpydeHHA abo iX
amMilweHs, Cy6rpaHuUi HaxXMMy CKIajaloThes i3 CHCTEMH AMCJOKAUjil OAHOTO 3HaKy
¥ BHTIRAA] BEPTHKAJABHHX CTIHOK, KPYYEHHA — i3 CHCTEMH CITOK MEMHTOBHX IHCJAOKALIH
PoameskysaHHa NOHATE ¢QparMenTy, «BA0K», «MOAITOH» MONAr3E Yy MOXOMMEHHI UMX
JOKaAbHHX 00'emiB 3epHA, PpParMeHTH BHHHKAKTL NPH POIBHHEHIR NAACTHYHIA
Adedopmauil meTany B XOJOLHOMY CTaHi B Pe3yibTaTi POTAUIAHMX CHANOBHX
naacTyHo! gedopmanil. Braoky BHHUKaOTL NPH KpHeTanisauii | edopmaui, Ix yTBOpeHHS
€ Hacaigkom AMcHnauil BHyTpiwdix Hanpyr. [lonirons 3'SBARKTRCA NPH PO3BHTKY
nonirodizauil — npouecy nepeGyaoBH AMCAOKALIA Npy Harpisi nicas XoMoNHOI MACTHYHOL
fedopmauil, abo B pesynsTarti AuHamivHol Noniroxisauii AKa sigSysaeTves 3a Hac
niacTH4Hol fedopmalii B NeBHOMY [HTepBani NiNBMIEHHX TemnepaTyp.

Q6nacTi KorepeHTHOro Po3CiioBaHHA IAEHTHQIKYIOTLCH 3 MAIMMH NINAHKAMH 3epHa
10—1000 A , aki pisHOOPIEHTOBAH] HA HEBENMKI KYTH | XapaKTEPHIYIOTLCH SHIKEHOIO
IHTEHCHBHICTIO PEHTreHIBCbKMX iHTepdepenuii.
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TaGaunn 28

PosmipHi XapakTepHCTHRH efeMEHTIE, 1O BXOAATH B CKAA] 3€PHA METANIB i CNNaBis

KapaKTepHCTHKA eNeMeHTa

BB Cepemsiiposidp, 10ty | KYTpoICPiEHTYBAMK
JepHo 1107 —1:107 0—180°
CyhaepHo 1107 —1-1070 1—5°
thparmeHT, GI0K, TONITOH 1107 —1-1072 20—60°
(1630 1h KOTEDEHTHOTO POACHOBAIIHA 11078 —1:107 10—60'

B aeTanax | CAaBax nNepepaxosaHi eeMEHTH CTPYKTYpH BHABIAIOTECA B pizHux
croayHeHax, X po3MipH 3MIHIIOTHCA B LIBPOKEX memax. Binwl BaXanBOO
NAPAKTEPHCTHKOID UMX eleMeHTis € ix posopienTosadicTs. fKLLO oKpeMHH o6'em
nesepuyTHil BIAHOCHO iHWOrO Ha KYT Olable 15°, 7o Horo caig BigHeCTH A0 3epHa.
Okpemi 3epHa N04II@H] MANOKYTOBHMH MEMaMi, axi NoOyLOBaHI CHCTEMOID MEMKOBHX
Jyenokauifi. Mexi nodironis i dparmentis noGyposati i3 NMCAOKAUIHHHX CHCTEM
GAHOFD 3HEKY, 110 YTBOPHIOTE MeXi HaXuAy | KpyueHHA.

B 38'93Ky 13 CKARAHICTIO CTPYKTYPH CTAIOTH BKTYANIBHHMH NHTARHA po3po6kH
| BHKOpHCTAHHA 3acoBiB IHTENRKTYANLHOI NIITPHMKH, Akl HeoBXiAHI ANA MOABNIOBAHHA
| koM ITEPHOro aHanisy OYI0BH MeTani i cunasip y BCHOMY nianazoni Ti AxicHol
Gararorpansdocti. LLi 3acofin noBHHHI 3AM0BINLHATH YMOBAaM anekBaTHOCT i GyTw
AOCTATHIMM NS AOCHTHEHHA METH J0C/ilKeHb. Bonu GazyoTbes Ha MpUHLKNAX
CHCTEMHOTO aHaniay, i A03BOARIOTL CTBOPIOBATH MOARNI CTPYKTYPH iz mpaxypaHusaM i
reTeporenHocti, TMCKPeTHOCTI GYAOBM Ha DI3HMX 3a maciutaboM piBHAX | B TOH XKe
yag CNpOUYKTH CKAaguicTs i1 onuey. CueTeMHl MiAXoAH A210Tb MOMJIHBICTH
O6'€AHYBATH DPI3HONAAHOBI BIAOMOCTI NpPo XiMIYHHH cKaad, CTPYKTYPY i Texsonoril
pbpofiki cnaasis, BIAKPHBAOTL MOMKAMBOCT GifblUl WHPOKOTO 32CTOCYBAHHA
eAeKTPOHHO-0GYHCIOBANBHOT TeXHIKH.

BuxoprcTaHHs CHCTEMHOTO aHaniay npH pospobui HoswX cnnasis i TEXHOJOFH
ix 0OpofiKy BIIHOCHTBCA IO HANGINBIL CRAAAHHX 32BJaHB, UIO BUPILIYIOTLCA CYUACHHM
marepianoznascraom. lle ofymoBAeHO HeNOCTATHBOW pospobaeHicTio mMeTodis
aoenigens y HeobxiaHomy o6'emi. CrIaAHICTD BHKODHCTAHHA CHCTEMHHX MeTOLIB
B TOMY, L0 3aMICTh WiTKOI pernaMeHToBaHoi METOAHKH iCHYE Halip aGcTpaKTHUX
MeTaTeOpeTHUHHX 3akoHomipHocTedr. [Min6ip xomGinauiit eneMeHTiB i BH3HA4EHHRA
eeXTHBHOCT] BHKOPHCTaHHA ULOro Habopy i € 3aBAaHHAM AOCHIMKeHD.

[lpu cHeTeMHOMY aHanisi Takux CKAANHHX i GaraTosKicHHX 06'€KTiB, AKHMH
€ MeTan i CNAaBw Kpallii pesyNbTATH HOCATHYTI HA OCHOBI Teopil rinepKOMINEKCHHX
aunamivuux cuerem (CNC), wo pospobrena O. M. Manwotow. Astopom 3anpeno:
HOBaHZ KOHUENUIA {HBAPIZHTHOrO MOAENIOBaHHS TOOTO NPUHUMMH i 3aKkoHoMipHOCTI
NoGYAOBH CHCTEMHWX MOMededl, AKi He 3afeXaTh Bil MPHpOAM 06'EKTiB, WO nocnin-
WywTbeA. JlA8 X2PAKTEPUCTHK UMX MOLENEeH BUKOPHCTOBYIOThH OCHOBHI CHCTEMHI
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snacTHBOCT] 06'eKTiB (enemeHTHMI CxMa;, BIAEMOAID enemeHTis, CTPYKTYPHICTS,
iepapxiunicTs). Tak Ak ui cHCTeMHI BJACTHBOCTI € NPUCYTHIMH 448 06 ekris pisHoi
NPHPOLH, TO [X HA3WBAIOTL CHCTEMHHMH iHBADIAHTAMM, 4 MOLENIOBAHHS — iHBApianTHIM.

EnemedTH CHCTEMH PO3NIANAIOTLCA AK CKNAAOBI il YACTHHM, AKi BiLpi3HAwTHCR
3a AKicTIO, KinbKicTs enemenTiB BH3HA4aE NOPANOK CHOTEMH, BHIHAYZILHHM MOMEHTOM
Teopii rinepKOMNNEKCHHX NHHAMIUHMX CHCTeM € AKiCHA PI3SHOBMAHICTE efleMenTie,
COHPAKYHCE HE AKY MOMKKHA Oiabll raHboxo aHaniayBaTH SBHILA, MOACABATH
i BMBMATH (IEHOMEHOMOTIUHY CyTh AOCHIAMYBAHOIO MpoUeCY 32 AGMOMOrol
opManizoBaHUX 40 PIBHA aNTOPHTMY METOMIB | ninxonis.

HassnieTh enemeHTis, 110 yTBOPOIOTL CHCTEMY nepenfayac 3B ASOK MiNC HEMU,
AKMA HA3WBAETHCA Blaemoaicw enemedtis. [lpu usomy kimbkicTe 38's3kie oamore
eneMeHTa BM3HAYAETLCH NOpAAKoM cHcTeMH. Posrasn cueremu, fK 1300b0BaHOrO
YTBOPEHHR BAMarae Wob B3acM0o3B'A30K eneMeHTis Gye peanisoBaHWil 3a paxyHok
BHYTPILHIX PECYPCIB CHCTEMH, TOGTO B32EMHOTO NEPETBOPEHHA 0 AKOCTI T EARMEHTIR

CykynicTe enemeHTiB | 38'A3KIE MK HHMY YTBODKIOTE CTPYKTYPY CHCTEMU
Tepmid cTpykTypa MiCTHTL B c0Oi apXiTeKTYpHi BAaCTMBOCTI CHCTEMM.

Kowmen i3 enementis, AKi BXOAATHL B FINePKOCIABKCHY AMHAMINHY CHCTEMY Mae
BJIACTHBOCTI, 110 BIAPISHAIOTL HOTo Bin IHWMX enemeHTiB, CYKYNHICTh IeMOHTIE TAKOM
MOME MaTH BAACTHBOCTI, SKHX He MOXe OYTH B KOXHOPO 3 OKPEMO B3ATHX ENEMEHTIE
Tobro HaseHICTE JeMEHTIB | B3AEMOLIA M HHMH MOXE MPHBECTH A0 BHHHKHEHHA
HOBHX BJAcCTHBOCTEH Yy CYKYNHOCTI efemenTis, #Kki poarasafaloThcd, fAK oiHe wije
CykynHicTs UifiCHHX BAAcTHBOCTER CcHCTeMH. 1X OCOBAHBOCTI i 3akoHoMipHocTi
XapAKTePH3YIOTh EMEPTeHTHICTE CHeTeMy. EMeprenTni snacTHBOCT — Ue 0COBAHBOCTI
WAOTO, WO BIAPI3HAIOTLCA Bill BJACTHCTEH YaCTHH, skl HOro CKAANAKTHL | BHAIARKIOTH
Ue Uife, K HOBY CHETEMHY ONHHMLIO.

Oxpemi enemenTy, 06'€IHYIOYHCE B LiNe, YTBOPWIOTL CUCTEMY, K4 MPOABAAE CBOI
EMEPTEHTHI BN2CTHBOCTI, MOME TAKOX POSMISIATHCH AK 1EMEHT, LU0 MAE CBOK0 BHYTPILLHIO
cTpyKTypy. CKNafHI efleMeHTH LLASXOM B3aEMOMIl TAKOMN MOMYTh CTBOPIOBATH CHCTEMY,
AKY NOUINBHO POAMSAAATH AK HOBE YTBOPEHHA, SMEMEHTH AKOTO CaMi € CHeTeMamu. [cnysanua
CHCTEM MOB A3AHO i3 lepapXiyHiCcTIO, HARBHICTIO CYKYNHOCT] BHYTPILIHEOCHCTEMHHX piBHEH
i iX BAACTHBOCTEH, 3AKOHOMIPHOCTEH TX YTBOPEHHS | iCHYBAHHA,

Jlas nonerwenss nocaipKeds NPOBOAATE NpoLec ideanizauil, npy peanisawii sxoro
BHKOHYIOTL OBl YMOBH:

— 0B'EKT PO3TNANZIOTH i30JBOBAHO;

— MPH AOCJLKEHH] BpaX0BYIOT: He BCi, 8 TINbKH BAXIHBI ANA METH A0C]IIKEHHA
BAacTHROCTI 06'€KTa, L0 BHBUAETHCH.

lina supinesus HaHbifbw CYTTEBHX BAACTHBOCTEH O6'EKTA WO MOCHILKYETLCS
3aMicTh 06'€EKTa BHBYAIOTL HOrO EKBIBANEHT — MOIEb, AKA € CIPOLIEHAM i1eanizoBaHuM
BigBUTTAM 06'€KTa.

Posrnagaioun mMolens, ak pofouuil exsisanent o6'exTa, HeoOXiaHO L0GUTHTE, LIOG
of'ekT i Horo Mofent GYAH PIBHO3HAYHHMH MO BJACTHBOCTAX, LD IOCAIDKYHOTLCA.

Haseuicte mofieni, B AKi# cBIAOMO BpaxXoBaHi He BCi, @ nuwe HeoBXiAHI OCHOBHI
ENECTHBOCT] | YMOBHICTD MOHATTA ifleafbHOl 3AMKHEHOCT] NPHBOAWTL A0 BHHHKHEHHS
17 259
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YeneBHOTH, TO6GTO 00 TOTO, LD CHCTEMa (06'exT) nochifmerHA 32K0BINBHAKTL THIBKU
yacTHHI 3 AaHMX YMOB i BlacTHBOCTEH.

Cuetemuuil ninxin nepenbavae poarasi Gyas-AKOr0 06'€KTA, AK CHCTEMH, i Horo
¢ain cniBBIAHOCHTH 3 KiHLEBOW METOH pocainmenua. Ha cTani mojemoBaHHA
CHCTEMHHHA MIAXIL NPOABJKETHCA B no6yaoBi cMCTEMHOT MO of'exra, ToOTO MOAENE
fy/b-AKOr0 00'€KTa PO3CAANAETLCH AK CHCTEMA. B cumsoniuHoMy Burasagi rinep-
KOMIITEKCHY AMHAMIYNY CHCTEMY OMUCYIOTH piBHAHHAM

S }:S,,
wei=1,23
S — CHCTEMHE MOAenb;
§, — enemeWTHHUHA CKAAJL CHCTEMH;

Sg — pinoBpawac HassHiCTh | XapakTep 3B'A3KIE M EAEMEHTAMH CHCTEMH,
S, — pinoGpamae CTPYKTYpHI BAACTHBOCT! CHCTEMHOI MOJeAi.
Tak A% CTPYKTYPa MeTafiyHHX MaT‘Epla.l'ElB guaHadae ix cnyxOoel BRacTHBOCTI, TO
CHeTeMHMiL aHANS CTPYKTYPH BHMArae ii BUBYEHHS Ha PI3HUX PIBHAX iepapxii (puc. 136).

3

lHbopmauia oTpHMaHa
3a 2oTNOMOron
ONTHYHOTD MIKPOCKONA

[ IspopMallia oTprMaHa " IE
bop P Cuetemunil ananis Caymbosi
33 ONOMOTOI0 SES——
) ; CTPYKTYPH BAACTHBOCTI CLIABY
ENEKTPOHHOMD MIKpOCKONa

‘ lngpopMauia oTpUMaHa
3HUHHME METONEMH
| AOCLHEHHA

Puc. 136, Cxema aHanisy Bnausy CTPYKTYPH Ha BJACTHBOCT] Cniasia

Ipy po3pobLi CHCTEMHUX MOARNE CTPYKTYPH METANIHHHX MaTepianis cHCTEMHHUA
| MaTEMATHIRMA NIAXOLH NOCAHYIOTECA MO HACTYMHIH cXeMi:

— NPOROAMTLCA aHa/i3 METH AOCHILKEeHHR]

— (OPMYIOIOTECA 3aBAAHHA;

— ByAYETHCA MOJENb;

— NpoBoAMTbCH BUGIP | BHAHAYEHHA CTpATeril AOCALLKEHHS,

— NPOBOAMTHCA MATEMATHYHE OMMCAHHA CHCTEMHOI Mofed;

— peani3yeThes MOAENb HA PIBHI YHCNOBMX OLIHOK]
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— PO3DPaxoByiOTECA OKPeMi aCMEKTH CHCTEMHOMO AOCHILMEHHR y BianosiandcTi
ia sapanow ctparericio.

Mns onucaHHA CTPYKTYPH MeTAmiYHHX Matepianis 3a Z0NOMOTOI MOneAeH BHKO-
PHCTOBYIOTE JHCKPETHI MIAXOAH, B AKHX ENEMEHTH CHCTEMH POMNANATHCH AK TOMKH
y mpocTopi | nepenfavaeThcs BUKOPHCTaHHA MaTPHuHOro | rpadiuHore meronis
NpeacTaBlenHs efleMenTis-i ix szaemonil. Cxnananns MaTpuue iHBapiaHTHUX Mogened
CTPYKTYPH CTaned NpoBOAMTLCH B HACTYNHIA nochigosxocTi:

— I3 BUXIAHHX BaHHX KINbKICHUX XaPaKTEPUCTHK CTPYKTYPH, fKa aHadisysanack,
BHOHPAKOTECA | PYNYIOTLCA B OKPeMi MOCAIMOBHOCTI eNEMEHTH CHCTeMH B Meax
KDMHOFO Iepapxiqsoro piBHA.

— BNOPAIKOBYETLCH NOCAINOBHICTE PIBHIB Y BHXIIHIN cHcTemi,

— 3 BPaxyBaHHAM BUIHOWEHHA eleMexTis 20 pieis lepapxil Gyayerecs ksanpat-
Ha MATPHUA Y BUIIAMI TA0AHUI, PO3MID AKOT BU3HAYAETECA YHC/IOM ENEMENTIB Y BHXLAHIN
cHCTEMI.

Inhopmanis npo cveremy poamiwyeTses y maTpuii. Ha ronossisi maromani
HaNaeTheR IHQOPMALIA Npe eneMeHTH cHCTeMM, 37iBa | crnpaga sig aiarodand
poamilyeTecs iHdopMalis npo e3aemoniio enementis. LlinicHi xapakTepue Ty cHeTem
BHINAYEKWTECA AK JeTepminanTu maTpuub. KpiM matpuunoro 3o0pakedds sukopHcTo-
BYETCA rpadivHe sofpamentn cuctem, Tpn uboMy eneMeHTH cHeTeMHM npeactasas-
I0ThCH KOJIamH, & ix B3aemoail crpinkamu, CyKynHICTE enemenTis | B3aemoniil vreopioe
CTPYKTYPY CHCTEMH.

Jocaimxennsn cnnaBiB Ha OCHOBI CHCTEMHOTO MiAXoay nepeaBavac BHLINEHHS
B X CTPYKTYpP! CHCTEMHHX BJACTHBOCTeH | 3aKoHaMipHOCTed, AKl BHMBHAOTCH disny-
HHMH METOIaMH fochigxenns. Ha ocHoBi cHeTemHOro mimxogy poapoSasioThes moneni
CTPYKTYPH CHJIABIB, AKi MPH BH3HAYEHHI KPHTHUHMK 3HAueHb Mapamerpis CTPYKTYDH
3aMiHAKTE peaibHi 06'eKTH AOCAIMKEeHb. AHAN3 CHCTEMHMX Mofedell NpoBOAHTLCH
Ha& OCHOBI CHCTEMONOMIYHKX KOHUENUIA, TaK | N0J0KeHb MaTepianoanascTea. Bisuenns
CYKYNHOCTI CHCTEMHHX Mofede# MIKPOCTPYKTYPH cniapis posrisg ix Hawbinwnw
3araibHHX CHCTEMHHX iHBaPiaHT 103BOJAE 3aNPONOHYBATH cnocobd noGynosK MoaeieH
CTPYKTYPH | O6AacTi iX 3acTOCYBaHHA NPH JOCAIMKEHHAX CNNABIB PiaHOTD XiMiuHoro
ckAany. 3aranbHa QOpMa MeTOLONOTYHOrG UHKNY BOCAIIMKEHHA MAE BHINAL 0G'€KT —
CTPYKTYPa CTAaBY — MOAeNb — MeTOL — peanidauis — iHTEepnpeTAlin OTPAMaHHX
pe3yasTaTis,

B 38'R3Ky i3 TMm, wo cucTemHi Momenl 3a napamerpamu i{aaxouaMH
(DYHKUIOHYBaHHA NOBHHHI G6YTH iIeHTHYHHMH 06 €KTaM | ABMILAM, LLO MOARNIOIOTLCH
npH poapobui Mojenel NPOBOAWTLCA HANCBHEHHA CHCTeMHHX [HBApiaHT KOHKDETHHM
amicToM. BpaxoByiouu, 1o B 3aMKHEHHX TiMePKOMNAEKCHHX AMHAMIYHHX CHCTEMaXx
XapakTep SMiHH 1X e/IeMEHTIE N0 HanpAMKaM € NPOTHIEXHHH, AAA HANCBHEHHA
CHCTEMHWX (HBAPIaHT BHKOPHCTORYIOTLCA MAPAMETPH CTPYKTYPH, BHOIP AKHX 33JAEKHTE
Bill MeTH ZOCHIIMEHb.

CueTemHi JocAifKeHHs cTaned NpOBOAATLCA B HACTYNHIN NOCAILOBHOCTI

— ANA DOCHIDKYBAHOro cniasy GyAYETHCA CHCTEMHE MOLE/b, AKA aleKBaTHO
Binobpamana 6 cHcTemHi BaacTuBocTi T CTPYKTYpH.
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— Ha OCHOBI aHaniay 3araibHHX 3aKOHOMIpPHOCTEH CHCTEMH BCTAHOBJAKIOTBEA
oRpeMi BIACTHBOCTI cucTeMHOT Mojedi.

o ReTAHOBAOWTHCA CMMIPHUHI 3B'ASKH MiM CHCTEMHWMH BIACTHBOCTAMH, SEKi
NAPAKTEPHIYIOTHCA neTepMmiHaHTOM MaTpHLUI i (ianko-MeXaHIUHMMK BIACTHBOCTAMH
cnaaey.

 BCTaHOBAMETHCA 3HAUEHHA MaTPH4YHOIO NAapaMeTpy, NpH AKHX thismKo-
MeNaHiuHl BAACTHBOCTI cTadi € ONTHMAMbHHMH. 5

— BHAHEYATHCS FPAHUL 3MIHH QHCTEEJHH’.X BNACTHBOCTeN cTanl, axi aabe3nevyoTh
OTPHMAHHA ONTHMAJBHOTO MATPHYHOTO NapameTpy.

B nafi6inbu 3araipHOMY BHIIAAI omepauil, 10 MPOBOAARTBCH yTBOPWOIOTH
HACTYMHHH anATOPHTMIMHEH AaHL0r:

(VD),—+ S,— S— P(S)— Res— (vD),,

ae (VD), — gHxindl madi 33 peayabTaTaMW RKICHOIO ananisy MikpoCTPYKTYpH cTani;
S, — mepeBeeHHA BUXIAHMX NaHHX B CHCTEMOYTBOPIOKYE CepefloBHILE,
§ — rinepkoMmnAeKcHa AMHAMIUHA CHCTeMA, 0TPHMAHE i3 5,:
P(S) — ofipobka cHeTemy S METONAMH Teopii iNepKOMINEKCHHX AXHAMINHHX CHCTEM;
Res — pesyawTar, OTPHMAHHE HA cucTeMHiR MOBI;
(VD), — neobxianuit pesynsTar fnepesefieHil Ha KOHKPETHO-TIPEAMETHY MOBY
MaTepiano3HaBCTBa. ;
HaroBHenns CHCTEMHMX [HBApiaHT KOHKPETHHMH XapaKTepHCTHKAMH napameTpis
MIKpOCTPYKTYPH COJZBIB [OIBONAE po3pOBAATH iHBApiaHTHI MOfEN MiKPOCTPYKTYPH,
Akl BRAWOYMAlOTE 11 PISHOAKICHI nMapaMmerpH. Mopeni migaaoTs aBCTPaKTHO-MOTIHHIM
A0CALIKEHHAM, TIPH AKHX NPOUELYPH BHMIDIOBAHHA NepeTROPKIOTL B pO3paxyHKoBi
| HeOBXULHI XaPAKTEPHCTHKH He 3aMIPIOIOTLCR, 8 BUIHAYAIOTECA PO3PAXYHKOBHM LIIAXOM.
Mps oUiKL BIAMBY CTPYKTYPHMX NapaMeTpis CNJIGEIB HA BACTHBOCT] XapakTepPHCTHKH,
3HailaeHt POIPAXYHKOBHM LLAAXOM, NEPEBipSIOTLCA B XOM EKCNEPHMEHTANLHHX AOCTILKEHD.
PoarnaHemMo TpHKAaL BUKOPHCTAHHA CHCTEMHOrO aHanisy npu pospobui MiKpo-
NeryBaxHs craneH, Wo nokpaulyoTses. Beenenus Hopy eheKTHBHO MABHLLYE NPOrapToBY-
BaHICTb KOHCTPYKUIMHUX CTaneH, aie aMeHlye iX onip KpHXKOMY pYHHYBAHHIO MiCAA
rapTyBaHHA | BUCOKOTO BILMYCKY. Komnaekche MiKpoJeryBaHHA 103BONAE OAHOHACHO
36iLLYBATH NPOrapToByBaHicTy i oNip KpHXKOMY pyiiHysanHio craned. Ane Horo
CHEKTHENE BHKOPHCTAHHS BHMArae 8paxypaHHs (araTopiBHesOro XapakTepy OBEPXOHB
posniny (HaserocTi pisHKx posmipis 3eped i cybaepeH, BMOKIB MO3aikH, ofaacted
xorepentHOr0 posciosanna), Heasamaioun Ha TEOPETHUH] IHAHH, POIBHTOK i npoMHeno-
B IOCBIA 33CTOCYBAHHA MAlWX AONATKIB, IX BNAMB HA eHeprio, CTPYKTYPY, tha3osHil
| %iMiMHHE CKAZA BEAMKOKYTOBMX i MaZOKYTOBHX MEM 3epeH, 3epeHHHX | cyG3epeHHHX
CTUKIB, 4 TAKOM CXMALHICTL CTadedl A0 MDK3EPEeHHOro PYHHYBAHHA BHBYEH] HEAOCTATHBO.
O6rpyHTyBanis KpHTEpIis OLLHKM CTaHy BRYTPILUHIX NOBEPXOHb PO3KINY (BIIP)
BHMAraE MOAEAOBAHHA | KOMT'IOTEpHOTo aHanisy 3oH Mex 3eped. [las Bubopy
palionaibHuX €noCcoGiE NiABHILEHHA exenayatauifinoi HaaiAHoCT MIKPOAEroBaHHX

craneii MicAA FAPTYBAHUA | BUCOKOro BiAnycKy AOWINGHO BHKOpHCTaTH CHCTEMHE
MOLEAOBAHHA AochiimyBaHUx 00 €KTIB.
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I3 BannaBneHnx B iBAYKUIHAIE neul craneil (nauB. Tabn. 29) suroTosmnsan NpYTHA
i 3paskH. fKi raptymanu micas Harpisy B CoAfHin BaHMi a0 Temnepatyp 860 °C
I sinnyckanu npu 600 °C 3 oxomomwennam y soul. Uactduy spaskie nianasasn
BTOPHHHOMY OKpuXyyBaAbHoMy Bianycky npu 550 “C npotarom 2 roasu i3 HacTymHum
NOBINLHUM OXCADMMERHAM, TOAI BH3HAYARH MEXaHIYHI BAACTHBOCTI | eXMABHICTL O
KPHXKOrO PYRHYBAHHS CTaiel, AKY OUIHIOBAAH 32 NOPOTOM XOJADAHOAZMKOCTI CTatci
15y BHIIPOBOBYIOYH 3PaskH Ha YAapHuil 3rud NpH Temnepatypax sig =120 o +100°C.
Ha nizcTasi sumipis yaapuoi B'A3kocTi | vacTk wpuxkoi ckaanosal s anoml. CrpywTypy
cTamged | ix 3M0MH BHBYAAM HA ORTHYHOMY Td eNeKTPORHOMY Mikpockonax. Ouimnosaan
pO3MIp 3BpeH, cymapHy naouly NOBEPXOHL po3giny (Mik3epennnx rpanuus) 1 posionin
kapOinis. Cepentio KiMBKICTb Mix3epeHHHX BUIINCHD P, HA Mexi 3epHa PO3PAXGEY B
N0 ENAEKTPOHHHX POTOrpadiax, OTPUMAHKX 3 BKCTPATOBAHHX peruiix, 3a hopMynoio:

p=un/lr,

e 1 — KinbKICTE YACTHHOK Ha Mei AoBmunow [
r — cepejHifl poaMip 4YacTHHOK.

Yactky mex i3 nesxom kiaskicTio kap6igis ouiHoBann ixX BiIHOMWeHHAM 10
3araibHol ZOBXHHK mMex seped [/ L, %.

Lns BUABMEHHA MEX 3epen i3 BHCOKGIO PO3AIIBHOK 3MATHICTIO BHKODHCTAAN
10HHO-NA43MOBE TPaBAeHHS. [HEHNHY PIBUMKIB TPABNEHHS, 3YMOBACHY Pi3HOW eHepric
aTOMIB Ha Mexax | BHyTplwHix 06'eMax pelwiTky kpHCTaniTie, BUIHauaAM inTeppepo-
merpont JlinHnKa. Enextponon mikpockonielo gochimwysanun Gopmy i posmipn xap:
OilHHX BHIINCHL 33 NONOMOTOK PeriK, eKCTParoBaHuX i3 mosepxsi waidis i anomis.
Ha 3paskax, sunpoBypanux 6ins 8epxHb0i rpaduli XOA0QHDIEMKOCTI 15, BH3HAYANH
BIACOTHOBE CMIBBIIHOWEHHA MiKpOMexaHisMiB pyliHysands ctaneit (aup. taba. 29)

MikponerysaHia CyTTEBO HE BMJIHBAE HA MILHICTG | TAACTHYH] XAPAKTEPHCTHKH
cTaneld micAn raprysanHa i sucoxoro sianycxy (8'ssxuit cras). Tlpu Beenensi Gopy
OMIp KPUXKOMY DYHHYBAHHIO 3MEHIUYETLCS | NODIr XONOAHONAMKOCT] fs, 3MiluyeThes
B Oik Bucokux Temneparyp Ha 20 °C. Komnaekcue mikponeryeanns Sopom i pinkico-
3eMeNLHHMHM MeTaNaMH, npaseoanmom | unpronien (BapianTd 3—5) niasutye yaapuy
B'A3KICTE NPH MIHYCOBHX TeMnepaTtypax, aje nopir XoNoJHONaMKOCT] IHAXOAHTLCA HE
piedi crani 40XT. Hafedexrupriwe gie Moaifiaen, npucyTHicTs AKOro MABHULYE YIAPHY
B'R3KICTb NPH MIHYCOBMX TEMNEPaTypax | 3CYBa€ MOPIr XOA0AHOAAMKOCTI GopHCTG!
crani 40XI 8 6ix wu3bkux Temnepatyp wa 20—25°C (mus. TaGa. 29). Auanorivui
Pe3ynbTaTH OTPHMAHI NMICAS OKPHXYYBaIbHOrO BIAMYCKY.

3MiHa onopy KPHXKOMY PYHHYBaHHIO NPH BBeAeHH] MajHX 1063BOK NOB'A3aHa
3 ix BOAMBOM Ha 3ZATHICTL eJeMeHTIB CTPYKTYPH 00 MikposokansHol nedopmauil
i xapaxTep pyAHyBaHH# cTaned. PpaxTorpadis nokasana, WO NOBEPXHA MAKPOKPHXKO!
30HH 3AOMIB YRApHHX 3PASKIB CKNALAETHCH 3 MIKPOAINAHOK AMKOBOCO peabedy,
“epe33epeHHOro Ta Mix3epeHnHoro sinkoay. BeegenHs Gopy 3MeHWYE 4acTKy
MIKPOB'SHOTO PYHHYBAHHA, CNPHAE MIK3eDeHHOMY pyiuysanuio | 3binblenHio
posmipis aceTok yepessepexHoro sigkony. [pu mikponeryBasHi piakicHo3eMeNbHUMH
MeTanamu B anomi GOpPHCTO! CTani 3'ABAAWTLCH AINAHKH MIKPOB A3KeTo pyAHYBaHHA
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3 AMKAMH, PO3MILIEHHMH B3AOBXK rpeGenis Binpusy. Beenenss LUHPKOHIIQ CYTTEBO HE
snansae Ha Oyaosy dacerok Bigkony, aie 36inburye KiAbKICTE AIMAHOK AMKOBOTO
peasedy. Jlerysanus \oniBaeHoM HaitedeKTHBHILE rafbMye MiXK3epeHHe PYHHYBAHHSA.

Ta6auua 29

Bnaus MiKpOACTYBaHHA HA KPHTHUHY TEMNICPATYPY KPHXKOCTI, CHiBBifHOMEHHR
MiM( CTPYKTYPHHUMH CKAANOBHMH MAKPOKPHXKOT LiNAHKH 310MY i XapakTepHCTHKH
MiKPOCTPYKTYpH CTaneil B NOKpaleHoMy crani i mican oxpHxuyBanbHoi 06pobKn

e | iy T | e
Babi- ¢ ‘ anomy, % G il 3epeH
;H[T Crams | & | oC lguxo| Ksasisinkeashoro | sepes, "c:j:n* "5;:;6“':::”
8010, [Tepesse- | miae- |/ | oriig | tpamnenna
S pe""?”" pe“g?"“' ouan 0,35 mKm
| | 40xr |-50|-40| 9 | &I 10| 1449 | 4461 22
-38| -20| 15 27 58 32
2 40XT -30| -20| 8 74 18 621 1894 46
3 0002%B| =13, 0 | & T 84 64
5 | aoxrpa | -42|-30| 15| T4 11 | 664 | 2038 12
0.02%P3M| =26 -5 14 17 69 30
4| aoxrp |-52|-0| 15| 75 10 | 721 | 2174 14
3 0.02%Pr| =39 =20 17 22 61 26
5| soxrp | -s5|-40| 15| 77 8 | 69 | 2713 23
3 0,02%7Zr| —42 | =10 21 26 33 13
6 | 4oxrps |-72|-60| 12 | 83 5 | 843 | 2192 18
lU.L?%Mn -60 | —40| 19 40 41 41

Mpumitia. B unce/bhuky N003HO nawi nicas NepBUHHONG BLANYCKY, ¥ 3HAMEHHAKY —
nics NOBTOPHOTD.

KinbkicTs thaceTok Mix3aepenHoro sigkony B MAKPOKPHXKiH MinAHUL 370MY
3pOCTAE NP Mepexoli BiA HHMHBOTC 0 BEpXHBOrO MOpOry XOMOAHONAMKOCTI, TOMY
BRAWE MIKpONOOABOK HE MiXK3epeHHe pYHHYBAHHA BH3HAYAMU NDH TeMnepatypi fy Ha
3paaKkax, WO Manu 10% maxpoxpHXKol cknanosoi fy,. HacTka MiX3epeHHOr0
pyfinysaina HaiGinbwe 3poctae & crani, mixposerosasiin 60pom, 0cobaHBO nicas
oxpuxuysansroro signycky. Tlpu BEefeHHi PIIKICHO3EMENLHHX MeTans, UHPKOHIR
i moniGaeny mix3epeHHHH BIIKON 3MIHIOETbCH Ha yepessepernuil (gus. Taba. 29).

Meranorpadiuni focnipkenns crani 40XT noka3aN, U0 posMip 3epHa CTAHOBHTD
15—18 WMKM, B CTPYKTYPl 4iTKO NPOABARIOTECA BEAHKOKYTOBI i manoxyrtosi mexi. [TpH
BBefeHHi 6opY PO3MIP 3epHA MBHLLYETECR A0 35—42 MKM. [Micas OKpHXMYBANBHORO BiAmyC-
Ky Mexi 3epeH MpOTPAaBNIOKOTECA CUAbHiLLe. PiBunky TpaB/eHH: € rmGiul, Hix B cTani Gea
[064BOK 1 ¥ B'R3KOMY, | B OKPHXYEHOMY cTaHax, 0cofuBo Ginst NOTPIAHMX CTHKIB 3epeH.
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MikposeryBanus CyTTEBO BIVIMBAE Ha PiBeHbL eHEpril Mex 3epeH cTameil nicas
NOKPALIAHHA, & TAKOK OKPHXUYBaALHOl 06PoGKH. AHaNi3 KPUBHX POINOAINY Mex 3epeH
no raubuHi PIBYMKIB TPABJEHHA noKa3as, wo B ctani 40XT mexi aeped y B'a3zkomy
CTaHI MOXHA MOAIMHTH Ha3 TPH TPYNMH: 3 raubuHOW pisuuxis TpasaeHus 0,15 mrm,
0,25 mkm 1a 0.35 Mxm. B oxpuxuedomy cTaui 3'REARIOTECA Mexi 3 ranGHHO pisyakis

0,45 mxm (puc. 137).

N
20 : o 2y : - ]
10 ':n’ ¥ : 1Y jf'f 441
: ; & gle, By |
o b4 | 11 =¥, ] |a3" T 13s] 7]
" 1 | 5 ) 6
2 |ﬂ| o 12 || ] r
10 JPY A1 BT
. T ETTH
0 RN farh AP
o 02 04 1, mHm 0.2 04 1, MKM 02 04 !, mka

Puc. 137, 3anemuicTb KinbkooTi Mex 3eped nesHol ranGunn N(1)
8if FAHOHHK 3ePHOrPaHKYHOT PIBYHKE [ LAA WecTy BapianTie craned (nus, Tada, 29)
CyuinbHa niHiA — B'A3KHEA CTAH; WUTPHXO0BA AIHIR — OKPUX4EHMHH cTan

B crani 40XTP (sapiant 2) yacTka mexk 3eped i3 TAMGWHMH PiBYHKaMH micas
OKPHXYEHHA 3pOCTae Maixe B [Ba pasH NopiBHAHO 3i cTannw Ge3 MiKpoJerysaHHs,
Mpu BBenenni P3M posnoain mex 3epeH 3a rAMOHHAMM PIBYHKIB OAHOPIAHILIMEA
¥ B'A3KOMY | B oxkpxdeHomy ctaHax. B crani 3 Dopom i npaseoaHmom posnoiin
Mex 3deped 3a eneprismu ananoriunu# po crani 40XTP. Ha#dinew snausac
KOMANeKCHe MiKposieryBanHR GOpOM Ta UHPKOHieM. B oxpuxueHOMY cTaHi KpHEa
PO3NORINY MEX 3epeH 3cyBaeThcs B Bix piBuKKiB i3 Menwow raubHHOW NopiBHAHO
3 B'a3kuM cramom (pue. 137, Bapiant 5). ¥ ctaai, mikpoxerosauiit Gopom i Mosi6retom,
po3noain Mex 3epe nogibHUM A0 CnocTepexcysaHoro B GOPHCTIA CTaMi 3 NPaseoAHMOM,

CTpyKTYpHO-eHePreTHYHHI CTAH MeM CYTTEBO BNNMBAE Ha npolecd kapGifo-
YTBODEHHA Nif uac pignycxy. Ha syrinbHux pennikax sdsBleHO HepiBHOMIpHHA
po3noain KapGinHux suaineHs poasipom 0,05—1 mxm. [Ticas oKpuxuyBaibHoi 06poGKH
rycTHHa KapOiIHHX BMAineHb no Memax icrotHo spoctae. B crani 40XI nicasn
BTOPHHHOTO BILMYCKY 3 MOBINbHHM OXOJOMKEHHAM BOHa yAidi Binwwa, ik nicas
BINYCKY 3 NPHIUBHALIEHHM OXoMoLKeHHAM. MikponeryBanHa Gopom 36iablUYE YaCTKY
MeX 3epeH i3 BENMKOW KiabkicTio kapGimis, a P3M, umupkowiem i moniGaexom —

IMEHIUYE,
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1llo6 3'AcyBATH POJib EHEPil MeX 3epeH ¥ npoueci pocty
TPIHIH, R0CHILKYBAAH €TAb 40XT nican OKpUXYYBANLHOrO
pianycky. B okoai BHpi3y YA8pHOIO 3paska yTBODHAH BTOMHY
TPIMHHY , BEPLIHHY Akl NoaHAYANM HA MEBHIA Binmani mipamizow
wa npuaagi [IMT-3. Bing sepwuuyu TPULMHM T3 Ha LWAAXY i
MOMCTHBOMO POCTY BHMIPIOBANH TAHOMHY PIBYHKIB MO MeMmax
sepeH. BuaBHAOCH, 1O NI CTATHUHHM STHHOM TpilLHHA
NOIIHPIOETLCA N0 MEXAX 3epPeH 3 BHILGHW eHeprieto, Akl micaA
{OHHO-1a3MOBOID TPABABHHA MaoTh rAubHHY NoHaz 0,35 mxm
(puc. 138). Ockinbkn CTPYKTYPHO-EHEPreTHUHHA CTaH
BHYTPIWHIX noBepxoHb POALINY i KkapBigy mo mMeMax 3eped

Puc. 138 Picr 3 x i
Toiiiin Ao Memax,  DIMABAI0TE Ha 31aTHicT 20 MiKponOKaNbHOI nediopmadil
sepeit 13 PisHO | pyfiHyBaHHA MiK3EPEHHMX 30H S KITHKICHOrO OMHCY UMX
caufuHoio pisuMkis  3B'R3KiB poapobaeHi cHCTeMH Moflesti CTPYKTYpH cTaneH.
TpasteHta B cTan Posragaaions c1adi ax 06'eKTH 3 CHCTEMHHMH BLACTHBOCTS-
1(}\Ll ey M, NOCTIHHANHA PH GYIb-AKHX 3MiHaX, BiliOpann HaH3aranbHi-
'*']t;:—di;::?”‘jl Wi cHeTemii XapaKkTepHcTHKu-inBapianTH, Cuctemy 3o6paxany

AK MATPHUIO, HA TONOBHIA AiaroHani AKOl MOAGHO inpopmauin
npo enementy cuctemi A, A, a o6aGiu niaronani — npo ix saaemonio ¥, ¥,
(puc. 139), fik cucTemui iBapianTH B3IATO Taki TapaMeTpH CTPYKTYpH:

— pfeyenTaMM CHCTEMH OyJKt MACW rpaHilb 3epeH B intepeaal 12—27 MKM
(rpyna A)) 7 B inTepsani 50—67 MrM (rpyna A;). ¥ cranax i3 OAHODIIHHM 3EPHOM
A, | A, sopiBHIOBaEAH NOJOBMHI Bl cyMapHOl NA0LUL MIM3EDEHHHX MeX.

_ B3aeMOfiio Mk GlEMEHTAMM OIHCYBaK [JOLILI0 3ePeH i3 rAMGHHOW piBYaxiB
tpagacun nonas 0,35 mkm Yy i NpoTpaBliennx 3epeHHnR cTHElE Yy

— y3aransHoBaNbHOK XAPAKTEPHCTHKOK enemMeHTiB cHCTEMM | ix Baaemofil
fyB netepminanT marpuui ¥

[icas NoByaoEH CHCTEMHDI MOeNl CTPYKTYPH BCTaHOB/IOBANN emnipudHi 38'H3KH
MK CHCTEMHHMM BAACTHBOCTAMM, SKi Xapakrepu3y€ BH3HAYHHK maTpuul i Gisnko-
MEXEHIUH MY BIACTHEOCTAMA CTani. BilTak SHAXOAH/IH rPAHHLL 3MIHH CHCTEMHUX BAACTH-
Q0CTEN | 3HAYEHHA MaTPHMUHOLO Napamerpa CTPYKTYPH Y, npu sKux QisHKo-MeXaHiuHi
BAGCTHBOCT] CTaMl € ONTMMAALHUMM. HamoBHAAH CHCTEMHI iHBapianTH Ha OCHOBI
SaranbHol NADLL MK, Mex i3 nigBHUIeHHM pisHem edeprii i noTPiAHMX CTHKIB
seped (awe, Taba. 29). Ha nincrasi peaynbTaTis AocAimAeHb MIKPOCTPYKTYPH
| CTaHy BHYTpIWwHiX NOBEepPXOHbL DO3AlNY pO3paxoBYBaJH 3HAHEHHA MaTPHYHHX
napameTpip cTaned Nicad NOKPAWaHHA, 4 TaKOM OKpUXUYBANLHOI 06POOKH.

Pue, 139. MaTpuusa fopma sobpamedtn iHBapiaHTHOI MOJesi CTPYKTYPH
cTani nican nokpawania, A, 1 Ay — eNEMEHTH CHCTEMU: MUIOLLA MEX 3epeH
pianux poamipunx rpyn; ¥y, i Yo — B32EMO/lIA MK GNEMEHTAMH CHCTEMM:
nnowa Mex Jeped i3 rubuHo0 pisuHkia nonan 0,35 MM i cymapha naotua
NOTPIAHKX 3epeHHUX CTHKIB NicAR [OHHO-NJ133MOBOFO TPABARKHA.
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Otpumani naHi BUKOPHCTOBYBANK ANA NOGYAOBH 3aM€XKHOCTI HacTHM Mimaepen-
HOTO PYHHYB2HHR S; B 3pa3kax, BUMPOGYBaHHX NPU TEMNEPATYDl BEPXHLOTO MOpory
XONOAHONAMKOCT ¢, BIA BM3HAYHNHKA TinepkomniexcHol matpuui V. Ananis noxasas
(puc. 140), Wwo np# MiKpoONEryBaHH] CXUABLHICTL 10 MiK3EPEHHOIO PYAHYBAHHA 3pocTac
3l 3MEHLIEHHAM BU3HaYHMKA MaTpuui. B naibinbwiit mipi ue npossnsetses 8 crami
40XTP nican okpuxuysanesoro Bianycky. Kownnekcue mikposmerysanms PHBOAHTE
L0 3MEHIEHHA YacTKM MidNc3epeHHoro pyAHYBaHHA cranefl, npH UbOMY BHAHAYHHEK
MaTpHui ¥ spocrae.

O64KHCMmOoBANbHAN eXCIIEPUMEHT 103BOAMB BCTAHOBHTH NapaMeTpy MIKpOCTPYKTY-
PH, MPH AKHX BiAGYBAETHCA IMEHILUICHHA YaCTKH MDK3IEPEHHOTO BIAKOMY B YMOBAX
KPHXKOrO pyinysanua crtaned. Cryniue BRAHBY PiaHORKICHHMX eleMenTin CTPYKTYPH
(3epen i BHYTpIlIHIX MOBEpXOHL PO3MINY) BHMIHAYACTBCH X BIAHOMWEHHAM A0 piBHA
iepapxii cTpykTypH. CTPYKTYPHHMH OLHHMUAMH, AK[ FPAKTE BHPIWANLHY poas
¥ npouecax MiXK3epeHHOTO PYHHYBaHHA, € Meml 3ePEHHHX KOHIAOMEPATIE | CTHKH 3
BUYILMM PiBHEM eHepril.

Yincnosi OUiHKM nOKa3anu, WO AAA cTaned, Mikpoferosanxx OOpOM, HacTKa
MIXIEPEHHOTO PYHHYBAHHA 3MEHWYETBCH, KONH BHIHAYHMK MATPHUi IHBapianTHOL
mofeni cTpykTypi Giabumit- T0x107 em™ (puc. 140). Take auaueuns BuaHauHHKa
MATPHLI AOCATAETBCA NPH Beauddni 3epHa 20—25 MKM, @ TaKoM IMEHLIEHH KiTBKOCTI
wapbigie Mo Memax 3epe.

MikponerysanHd Tifbkx Gopom, aGinsury-

o4y po3Mip 3epHa, CNpHSAE BHIEHHI KapOiais 53‘%

M0 Mexax 3epeH, IPOCTAHHIO 4aCTKH Mex i3 60 E]

Kinbkietio kapbigis nonan 16-10° mm™%, amiwye Gl g
nopir XON0AHOAAMKOCTI B OIK BUCOKHX TeM- 40 g :1
MEePaTyp i NIABHLUIYE HaCTKY MiK3epeHHOro 20 3% : i 6
penbedy B KpHXKiH 30HI pydAnysauua. Pig- 0] ; i ﬂ_& ! S
KiCHO3ZeMeNbHI MeTann 30iAbWYITb OAHOpIA- 0 2 4 6 B Y10 ent

HicTs eTpYRTYpH GopHeTol crani, a Kifbkicts
kapbinis no Mexax 3epeH 3MeHLWYyeTbeH
y 1'5_,2 BERt: HO?HTHBH?H BII'J.I'IHB ey MIA3EPEHHOTO PYHHYBAHHRA CTanen S,

i mMoai6aeny nos'A3aHMi 31 3MEHWeHHAM ik 4 Ba 8] 03— doabieeid crbhs
posmipy zepua ao 25—30 mkm i xinskocri B — oxpuxueHui cTas,
kaplinis no mexax sepeH, ocoGnHeo nicas

OKPHXUYBAJBHOTO BIZMYyCKY.

Orie, BHKOPHCTAHHA [HBaDiaHTHUX MOfefeH CTPYKTYDH A03IBONAE OLIHIOBATH
ENNHE DO3MIPY 3epeH, Pi3HO3ePHHUCTOCTI, NOTPIHRMX 3€PEHHMX CTHKIB, Mim3epeHHOI
eHeprii, a Takox posnoainy xap6igis Ha onip MiN3IepeHHOMY PYHHYBaHHIO MiKpOIeroBa-
HHX CTajedl, BHOMpPATH LNAXM ONTHMIZauil MIKDOCTPYKTYPH 3 METDX YCYHeHHA ix
OKPHXYEHHR Tid 43C BHCOKOrO BIANYCKY.

Pric. 140, Bnaus mikpoderysauus Ha
BHIHAYHHK MaTpuui ¥ 1 qacTry
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KOPOTKHMI TAVMAYHHH CJIOBHHK
3 METAJIO3HABCTBA

ABCOPBILIA — norikHaHAn pedOBHHE
{a6copBaty, 4 abcopBoBanol peMoBHHH)
4 ra¥oNOmIGHOTO CEPeoBHLLA BCiM 08'EMOM
pLARHN UH TEERAHX TiA (aﬁcopécmia]:
| ABcopfiis NpOTIK2E HA MEX] ra3—MeTan,
2 Ha miaMidy sin aacopbuii adcopOuin
NpOXoAMTh ¥ BCOMY 0G'eMi norauHana.
3 lauakicts aficopbuil safexuTh Bia T0TO,
HIACKINBEH KDHUEHTPALIS Fady, W0 NOCAHHAETE:
©f B T30 CYMILI NepeBaXae KOHUEHTPaIio
UBOTO KOMUOHEHTY Hajl aBeopGeHTOM,

ABTOMATHA CTAJlb — roucTpykuiiina
BYTIEUEEA CTaAb 3 NUABHILEHHM BMIiCTOM
0.08—0.30 % S 110 0,15% P, aka 3acto-
COBYETECA A8 BHPOTORACHHA AeTanei Ha
METANOPIIAALHUK BepCTaTax-gBTOMAaTAX:
1. IL3s nifssileHHs MiLHoCTi aBTOMaTHI cTad
YacTo MILIAI0TE XOAOAHOMY NPOTATYBAHHID.
2 ABTOMATHI CT2/11 BUHKOPHCTOBYIOTECS TONI0B-
HHM HHHOM I8 BHIOTOBAEHHA GOATIB, F2HOK,
JeRKHx feTanell apToMoGinel, PHETPOIB i iH.
3. Tlpu obBpobui asTomaTHOl cTani Ha
BEPCTATAX-ABTOMATAX YTROPIOETBCR KPHXKA,
Nerko BULIIABHA CTPYMKE | 4HETO 06pobnesa
nosepxHA BHpoOis,

AJITE3Ifl — 3nunanHs NoBepXoHb ABOX
pisnopianux TRepaMx 4y pinknx Tin: 1. Tps
CTBOPEHHI CKAONAACTHKIB BAKOPHCTOBYETLER
noAiMep, (1O M€ XOPOLLY aAresiio 10 CKARHOTO
sonokna. 2. R NiABHILEHHRA ajAresii B cKaan
KABHD M NJAIBKOYTBIPHOTC NOAIMEPY BBOLATE
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akTuBHI nomaTku. 3. Agresis noaimepis
By3HAUAETHCA GAHSEKICTIO X NOAAPHOCTER.

AJICOPBIIA — noriHHAHHA PEHOBUHH
{aGcopGary) 3 rasononiGHOrO CEPeIOBHILA HH
PIAKOrO PO3UMHY TIOBEPXHEK TBEPAHX UH
pinkux 7in (ancopGestis): 1. Apuwe ascopbut
TicHO TOB'A3aHe 3 0COGNHBAMH BJAC-
THBOCTAMH PEYOBHHH B MOBEPXHEBOMY wapi.
2. B npoMucnosocti ancopbuio sARCHIO0TE
B creuiansHMx anapaTax — ancopGepax.
3. chiawuna ancoplils Ha siaMiny BiR XimMiurol
He CYNpPOBOLKYETHCA BArOMHMH IMiHaMH
MONeKy/l ancopGoBaHOT PEYOBHHH —
agcopBaty. 4. AncopBuis 3acTOCOBYETRCH LA
po3fineHHs rasoBHX i PIRKMX cyMiwed,
ocyllenss | ounmieHH rasis | pinuH.

A3OTYBAHHSA — nudysifine HacHueRHA
a30TOM nopepxuesoro wapy (0.2—0,8 mm)
MeTanesux BHpobiB NpH HarpiBaHHI B 8TMO-
copept amiaxy AA NIABHILEHAR noBepxHeBoi
TBEpIOCT], 3HOCOCTIAKOCTL, rpauLl BHTPHBANOCT,
Kopoaifiol crifikoeti: 1. AHTHKOpOiAHOMY
230TYBEHHIO MOXKHA MTAKABATH Gynb-AKi cTani
i uaayhu, 2. [lna cropoueHHA TpHBanOCT
npollecy 3acTOCOBYKTh ABOCTYneHeae
asorysanns. 3. AsoTyBaHHA 3MACHIOIOTS NICAA
MexaniuHoi | Tepmivnoi o6poGok. 4. Asoty-
BAHHA I.IIHPOKG 3AcCTOCOBYIOTD B HpOMHCﬂO-
BOCTI, B TOMY UHCAT IR JETATER, WO NPaLoTL
nipu Temneparypax ao 500—600 °C (rinban
UHAIHApPIB, KOAiHYacT] BanK, feTadi nanHeHol

e al Sl



AJITYBAHHS

ANIZOTPONIR

—

 @NapatypH ABMryHiB i in); 5 Azorypauun
33CTOCOBYETHCH AnA ofpobGku Goatis, Tar,
BEHTHJIIB, NeTaned npuaagis.

AJITYBAHHA — nudysiine nacuuenus
NOBEPXHEBOrD Wapy sBHpobis 3i cTani, yapyny
| NEAKHX IHIWHUX cnaasis anwmMminiem Ha
rauuny 0,02—0,8 MM 3 METOIG MiABKLLEHHA
mapoctifikocti: |, lsuakicte rasoboro
aNiTYBaHHA B 4—05 paa Binbwe, Hix aAiTYBaHHA
B nopowkonogifdux cymimax. 2. [asose
AniTYBaHHA 3NIACHIOITE B 3aKPHTHX PETOPTAX,
3. AniTyBanHIO NULLAIOTE PISHOMAHITHI neTani,
O NPALIOIOTE NPH BHCOKKX TEMMEpaTypax.

AJIOTPONIYMHA MOOHPIKALIA —
pisHOMaHITHI KpHoTanivui dopMe oaHiel
pevonriu: | TlpH HH3BKMX Temnepatypax
crabingHa anoTponivHa moaudixkauia Sn
3 PElTKOID aaMazy Stis, AKa NpH Harpisi
IMIHIETLCH MOAMdikauiew Snp 3 Giabw
cnafxim MeTanesim 38 Aakom; 2. AnoTponiy-
HI MOAHGIKAUIT PeYOBHHH NO3HAYAWTHSR
rpeubkHmi Gykeame &, 3, %, 61 1. 4. 3. [Tepe-
TBOPEHHA ORHIEl anoTpomivuol Momubikaufi
MeTany B iHwy BinOGYBAETLCA NPH NeBHIH
TEMNEPATYPI | CYNPOBOIMKYETHCA MOFNHHAH-
HAM Y4 BHAINEHHAM Tenaa.

AJIOTPOIIISE — icHysanua ogHoro i roro
# XIMIHOTO eéMEHTa y BHIMIAAI ABOX M
KilbKDX NPOCTHX PEYOBMH, Pi3HHX 3a
KPHCTaAIYHHMH hOpMaMK | BAACTHBOCTAMM:
I. Oxpim TemnepaTypuol anoTpomii meski
PEYOBHHH 3MIHIKTE CBOK KPHCTAMIMHY
CTPYKTYPY NPH MiaBHiueHHi THeRY. 2. Hanue
anoTponil ROCALDKYIOTE TEPMIYHHM, MarHITHHM
L IHWHMK MeTonaMK. 3. ANOTPOIIA NPHBOAHTE
A0 YTBOPEHHA MOJEKYN 3 PI3HMM qHCIOM
atomis (Hanpuknazn, kucens Oq i 0aoH Os) yu
piaunx kpuctaniurux gopm (Hanpuxaaa,
Byraieub yreopioe rpadit i anmas).

AJIOMIHIEBI CILIABH — cnaasu Ha
ocHosi anominio: 1. Ximiunui cknag anoMini-
EBHX CNAaBis, AKi o6pofAROTL THCKOM,
BHIHaYa€ThCA HeoOXIAHICTIO OTPHMEHHA

ONITHMANBHOID KOMIEKCY MeXaHiyHHX, dizuy-
HHX | XIMIYHHX BracTusocTer. 2. AnosMiniesi
engagk cuctemd Al-Mg-Sioamiunmioteen
TepmiuHow obpobko. 3. AnwomMidieni kapo-
etiftki cnaasy euctemu Al-Cu-Mn aactocany-
10Tk AAR BHTOTOBACHHA BAPODIB, AKi TpiBani
HAC MPaLIcTE NPH NIABHILEHHK TeMIepaTy-
pax. 4. JinsapHi anominies] coazam cHCcTenm
Al-5i BINpi3HAIOTHCA BHCOKMMMK AMBAPHHMH
BABCTHBOCTAMH | 33CTOCOBYIOTECH 8/A OTRH-
MaHHA BUNHBOK BCIMA CNOCoBamu J4T14

AJIOMIHIM — naactuunui wmeran
CPIGAACTO-GIIOr0 KOMABOPY, 3 MAJDIO FYCTHHOW
(2699 kr/w’) i musekow Tewnepatypowo
nnasaenns (660 "C), crifixui npoti xopoaii
(cumson Al): 1. Amominit oTpuMylTh
BNEKTPOJIIOM POIMAABY FAHHOIOMY B CyuiLli
3 xpdoditom. 2, TeXHiyHHH anmomMidii, wo
BHYCKAETLCS ¥ BHIARLL DeopMosanoro
Hanistatpuraty (THcT, npodini, npyTa i in),
mapkyerbes ALD | ANl 3. [NpokatHud
i BiAnaneHdi aNOMIHIR M4E BHCOKY NAECTHY-
HicTb (8= 35% ) | HeBeAKKY TpaHHLED MiltHOCT]
(oa =80 Mu/m?). 4. Aswowminiic 1ofipe
NifgaeThen 06pobll THCKOM, 3BapIOETLCA
ra3soBHM, KOHTAKTHHM | €AeKTPOIYTOBHM
cnocoBaMu 3BapWBaHHA, ase noraHo 06pof-
AETBCA pisaHHam. 5. Anwminiil sucokol
HHCTOTH M3E MOHHMEHY MeXaHIUHY MilHICTh,
BIH 3Ha4HO M'AKWME | naacTHuHimMi sin
TeXHiuHoro metany, 6. AnwoMinii | cnnass
ailloMiHiK 3aCTOCOBYIOTE B €EKTPOTEXHIL, AK
KOHCTPYKUIAHKA MaTepian B MamnHoOymy-
BaHHi, asialynyBanni, GyAIBHHUTEI | B iHWHX
TaNy3nx HapOAKOre rocnogapeTsa.

AHI3OTPOIIISA — HeopHakosicTs BAACTH-
BOCTeHd marepiany B piaHHX HanpAMKax:
1. AnisoTponis BAacTHBOCTER ¥ BHpofax ficas
Redopmaill 3anexHTh Bl XiMiynol | diaugHol
HEOAHOPIAHOCTI NOYATKOBHX 3JHBKIB YH
sarotopok. 2. ¥ umcrux meranis (Fe, Ni)
MarHiTHa aHi30TPONIA He CHOCTEPIraETmen.
3. BHKOPHCTAHHA aHi3OTPOMIl ReAKHX
METaJliMHKHX MaTepiaNis CHOPOUYE BHTPATH
Marepianis i nokpaulye AxicTh KOHCTPYHLUIL
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AHTHDPHKIUIAHI MATEPIATH

AHTHO®PHKUIAHI MATEPIAJIH —
MaTepiasn, AKi MawTh HHILKHI KoediuieHT
repTa | 3ACTOCOBYIOTROR AR BHIOTOBNEHHA
seranedi mawpy (MALHAHAKIS, BTYA0K i iH.),
L0 NPAUIGTE B YMOBAX TEPTH KOB32HHA: 1.
Jlo meTanesny auTHOPUKLIRHUX MaTepianis
siTHocATLCA Cipi uaByHH, Gponsy | babiTh. 2.
flk aWTuppHRLIHT maTepians Ha OCHOBI
AepesHHU BHKOPHCTOBYIOTE HaTYpanbHy
| npecoBaHy NepeBHHY, 4 TAKOM NepEBHHHO-
wapyBaTi naacTekH. 3. ARTRPHKLIHHHA
watepiai NoBHHEH 320e3MetyBaTH piBHOMIpHY
IMAIKY NOBEPXOHD LWID TPYTHCH,

ATOM — HafiMeHlWwa YacTHHK3 XIMIYHOTO
EReMEHTY, AKa € HOCIEM HOTO BAACTHBOCTEH
| CKAZN4ETRCA 3 TO3WTHBHO 3APAMKEHOTO
ATOMHOTD #Ap2 | HETATHBHO 33PARMEHHX
gnexTpokis; 1. BissHui aToM € eNeKTPUHHO
HEATPABHOK CHOTEMOR? 3 CYMapPHAM 33pRICM
MpoTOHIE, BPIBHOBAKEHUM CYMapHHM 32PALM
caexTponis. 2. Maca aTowma npakTHIHO Cnib-
nanae 3 Macow fioro sapa. 3. Atam nianopad-
KOBYETLCA 3AKOHAM KBAHTOBOT MeXaHIxH,

BABIT — anTHpuKLifiHui cniias Ha 0CHOBI
0/0BA Y1 CBHHLIO 3 A0AATKAMH CYDPBMH, Milli
| X eneMentin: 1, Badit sigpizHseThCR
MOpIRHAHO HH3LKOIO TEMIepaTypolo Mias-
NeHHS, BUCOKOH NAACTHUHICTIO | XopowWwow
fpunpausosysanictio. 2. PoapiansioTs 6a0iTH
0A08 AHI, CBUHUEBO-CYPM AHI | CBHHUEBI.
3, Oaop'adi 6abiTé 3acTOCOBYWITHCR IR
BHMOTORAEHHA NILWBIHHKIE, EKCNAYATOBAHWX
npi BeJHKHX YAAPHUX HAaHABAHTANEHHAX,
4 Cu, Ni. C©d 1 imwi egeMenTH, AKi BXOAATL
an ckAagy cBuHUEBO-CYpM AHMX Gabiris,
NigsHIYITE MILHICTB, TBEPAICTH, YAAPHY
B’ AIKICTE | AHTHKOPOIIAHI BACTHBOCTI UMX
CMAaBIB,
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BEPHJIIIEBI CRAABH

a fioro eHepria KBaHTYEThCR, TOGTO NpHiAMaE
pAL AHCKPETHHX 3HaYeHb, IO BIANOBIAAIOTH
crauioHapHuM cTanam atoma. 4. B ocHoBHOMY
cT2Hi BiABHHH ATOM, He MOLIKOLKEHHH
3oBRiWHIM BIJAHBOM, MOME 3HAXOAMTHCH
wealiMexceHit yac, B 36YmKeHOMY — KIHLEBHR
{o6memeHni) yac.

AYCTEHIT — TBepnuii po3yHH BYTiewo
i seryiounx eaeMentin B y-3anisi (cumson A
yy y); ofHa 20 CTPYKTYPHHX CKAAL0BHX
sanizopyraetesux cnnapie: 1. Henepersope-
MM aycTeHiT, WO MICTHTBCR B CTPYKTYPi
3arapToBaHol €Tanl, HaanBAOTh 3MHUIKOBHM
ayerenitom, 2. Aycresir MAACTHYHKH, ane
ikl MitHiLEE, Hix deput. 3. PeayasratoM
BHBYEHHA 130TepMiUHOTO NEPeTROPEHHS aycTe-
HITY € Alarpami, o BlAirpaloTh BAXUIHEY PONL
B Teopii i npakTHU TepmiuHoi 0GpOGKH.
4, XiMiunuil cxnam aycTediry BOMHMBAE Ha
TemnepaTypHHHA IHTEpBAn MPOMIKHOMO
neperpopenns. 5. B eyraeuesux cramax
i yaByHaX AYCTEHIT CTIHKHA BHILE TEMNEPATYPH
727 *C.

BEVHIT — crpykTypa CTali, fiKa CalaeThen
3 cyMilli TepeHacHueHoro Byraetem QepuTy
i KapBigis | yTROPHETLCA B peayasTati
npomixHare nepetsoperus. 1. B syrneuesux
cTanax GefiHiT yTBOPIOETRER Ml 4ac i3oTep-
MIYHOTO TapTyBaHHA B peayawtati posnamy
aycrenity B iHTepBaldi TeMmmneparyp NpoMiH-
woro nepetaopenns 300—550 *C. 2. B ne-
AKHX GRrOBZHHX CTAnAx GefHiT Moxe OYTH
OTpHMAHHIE MPH 0XONOJKEHH] Ha nosiTpl.

BEPHJIIEBI CINJABH — cniasd Ha
ocHosi Bepuniwo: 1, 3 Gepuaiesux cnaasid
BMFOTOBNAKITE NUCTH, NPYTKH, pisHoMaHimi
npodini i nokosku; 2. Bepuniesi cnaabd
3HAXOMATE 3ACTOCYBAHHA AK KOHCTPYXUIAHI
MaTepianK s NiTabHKX ANAPATis.
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BILAHA YABYH

BIITHHA YABYH — yasyu 3 Matono-Ginomo
MOBEPXHICTIO 310MY, B AKOMY BEck BYIelp
3HAXONUTLCA B 3B'A3HOMY CTaWi y BHrAaLl
kapGiny sanisa FeaC: 1. Crpykrypa 6inux
HaBYHIB 3a/eXMTh BiO iX XiMiuHoro CKAALY;
2. Binuii wasyH noramo nignacTecs o6poGui
PI32HHAM, TOMY BMAMBKH 3 HbOMO NiAKAIOTEH
sianany; 3. B meraaypriiinii dpomuciosocti
GLAHH YaBYH 33CTOCOBYIOTh A9 BHIOTOBAEHHS
BaJHKIB | DONMKIB NPOKATHHX cTaHiB.

BJIM3bKHHA TOPANOK — snopaaxo-
BaHicTk (Ha BizcTani, NOPIBHAHO 3 MikaTOM-
HHMH) B posTallysauni cyciuix atomis uu
MOJEKYN B AMODQHHX TEEpAHX Tinax |
pianHax: 1. Bawsnin nopaaox secrifikuin sin
TO BUHHKAE, TO 3HMKAE NiA Diew TenmoBHX
KoduBanb; 2. HaasHicTs Ga4mKEoro nopanxy
O0YMOBASHA BIAEMOLIEID MK HACTHHKAME!
3. TlouatTa 6/HAHBOrD NOPAIKY BaXUIHBE 205
TEOpil CNAABIB, 16 BOHO XAPAKTEPHIYE CTYMiHb
snopaikosasocti cnaasy; 4. B depomarne-
THKEX | aHTHEPOMaTHETHKAX ICHYIOTH GHmK-
Hill MOPAAOK | NaAbHIf MOPRKOK B OpieHTauil
MAFHITHHX MOMEHTIB,

BIOKM MO3AIKH — ninsnku mouo-
KpHCTany UM 3epeH NoAiKpHCTany, wWo
BUPISHANTECH HEMOPYIIHOK KpHCTaNi4HOI
PELWITKOI0 | PO30pieHTOBAH] Ha foAi rpadyca.
L 5."[05(11 MO3aTKH € HacaiokoM HEJOCKOHa-
NOCTI KPHCTaMiMHOI CTPYKTYPH, HasBHOCT
LedekTis B kpucTanax; 2. dpofinennsa Gnokis
MO33[KH 1NpH DI3HOMaHITHHX npouecax Bege
10 3MIHW BaacTHBocTeR Metasie; 3. Bin
posmipis Ga0KiB MO3aTKH CYTTEBD 3anearth
$iznuni § MexaHiqai BracTHBOCTI MaTepiaay.

BAKAHCII — nedextu wpucrany, sxi
| NpeAcTaBanioTe coBoK BIACYTHICTE aToMa
(ioxy) y sy3ni kpucraniune peiitku; Toukosi
AediekTH KpUcTaniyHoi pemitky: 1. Bakaueii
RBAROTLCA B KpUCTanax npH Gynb-akif

B

EPOHIA

I
paaaAnman:
t

BOPYBAHHA — Hackuenus MOBEDXH]
BHPOGIB 31 cTadi | fedawux |HIMx Metans
GopoM AR nineuilenns TEEPAGCTL, 3HOCO-
CTIRKOCTL | Kapositinol cTifikocti: 1. Pinuse
GOpyBAHHA NPOBUNATL MpH Temnepatypl
850—1000 °C 8 posnaamax pisuux coned
3 BEEJEHHAM B HHX KOMIOOHSHTIE, 0 MICTATE
Gop; 2. bopysakna ninsxuye BTOMHY MIIHICTH
BHPOGIB 3 BYMIeLEBHX [ AeAKHNX HH3IbKO-
NerasaHuX cTanei Ha 50 %: 3. Bopysanua
33CTOCOBYHITL NPH BHFOTOBIEHHI BIYA0K
Hacocis, Wramnis, npec-ops | iH.

BPOH3A — cnnas migl 3 piansmm xisivinup
eneMenTamu (onoBom, atwominien, Gepuicy,
KPEMHIEM i iH.), 33 BHHATKOM LLHHKY | Hixen::
I. Cneuiansni GpoH3H B 3anesmuocTi Bin
MPHIHAYEHHR | MEXAHIYHHX BNaCTHBOCTEN 38
TEXHOJOTIHHHMH O3HAKaMKH Jif18Th Ha
oGpotaosani THCKoM | nueapki; 2. Bepuniena
Gpon3a BIAPISHAETHCA BHCOKOK MILHICTIO
i npysHicTio; 3. 3 onos'AHow | CBHHUEBOT
GpoHan BHroTOBAAITE GPOH3IOBI BKAANKK
MILUHNHEKIB KOBIAHHE.

TemiepaTypi BHuie alcolOTHOrO HYAH B
PE3YNLTATI TENJOBHX KONMBaHb atoMin. 2.
Baxaucii yrsopiotoTses B npoueci gutpysitisoro
signany. 3. [lpu raprysanni kpucranie
BaKaHCil MOXMYTh 06 €AHYBATHCR B NapH 4u
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BIANT¥CK

BHCOKOMIUHHA YABYH
e e e

|

BiAblW CHABAHI KOMTIAeReH, 4 Baraneil
SHANBAKTE HE (hi3HUHi BABCTHBOCT KpHCTaie;
AOHHAYITH [YCTHHY, BHKAHKAKTD ioHHY
NHOBIAKICTE | T, 1

BHCOKOMIIHHH YABYH — uasy,
B aKony TpagT MaE Kyascry dopuy: |. Bu-
coki MEXaHiuHl BAACTHBOCTI BHCOKOMiUHOTO
dasyHy 3a(e3ne¥yioThes 3aBAAKH Ky AACTIH
diopMi rpadity. 2 BHCOKOMILLHHA 4aBYH
epiiKko NiLA3I0Te TEPMIMHIA ofipobui s
RiIBHILEHNHA MEXaHIMHUX BAACTHBOCTE,
3 3actocyBaHHA BHCOKOMILHOTD HaBYHY
03EGARE NPHONUEHO BABIYI 3HHAKTH Macy
AWTHA 33TOTOROK B NOPIBHAHHI 3 MaCOK THX
e 3ar0ToBOK 3 ciporo uaByny. 4. Bucoke-
MilLHHH H3BYH OTPHMYHIOTH NPH onudiKani
CIpHX 4aBYHil MArHIEM 4H lepiem.

BHCOKOUYACTOTHE TAPTYBAHHS —
[OBCRXHEBE TAPTYBAHHA crani 3 sacTocy-
BaHHEM HArPIBAHHA CTPYMaMH BHCOKOI
gactotH: 1, BucokouacToTHE TapTyBaHHRA
noanrae B IHAVKLIAHOMY HarpiBaHHi NOBEPXHI
aupofy 3 TOLANLUIMM OXOAOMMEHHAM,
y pesyabTati 4oro CyTTEBO NIABHULYETHLCA
reepiicTh MOBEPXHEBOFD Wapy. 2. Biicoxo-
HACTOTHOMY TApTYBAHHIO HaHHACTIUe NIANAIOTE
pyraenesl crani 3 03—0,6 % C. a raxox
XpOMOHIKeRB] | XPOMHCTE CTaN,

BUTPHUBAJNICTE MATEPIAJIIB — Te
s, LG 1 BTOMHE MILHICTh.

BIIMAHIITETOBA CTPYKTYPA —
HEpiHHOBAMHA CTPYKTYPA CTaAL, IO CKASAZETE:
CR 4 BEAHKHX 32peH NephiTy i OpiEHTOBAHMX
BHAiAeHE QepHTy Y LemeHTHTY: |. Bigman-
WTeTOBA CTPYKTYPa YTBOPWETLCA NDH
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NPHCKOPEHOMY OXONOANEHH] JHTO! SH CHABHO
neperpitoi crani. 2. Crani 3 BiaMaHIITETOBOKO
CTPYKTYPOIO BiIPI3HAIOTECA HHIBKOIO YAAPHOKD
B'RIKICTIO | MIABHLIEHOK KPHXKICTIO.

BIAMNAJ — tepmiuna obpobka maTepiany,
aKa mondrac B HarpisadHi a0 nesHol
TeMnepaTypd, BHTPHMLI NpH Wii Temnepatypi
i noBinBHOMY oXoaomMeHH:: | Bignan ennasis
(uyacTilze 3a BCe 3aMi30BYrieleBHX) uificHIo-
ETHCSH MR OTPHMARHS pisHoBaxHoi (cTiftkol)
crpykTyps. 2. [pn piamani | pony He
BinGyBacTeeA HasoBHX NePeTBOPEHE. 3. Bianan
POKATAHHX CTAABHHX JHCTIB JHHMYE ix
TBepAicTh | MOKpauWye IX 3paTHicTh A0
ofipobinoeanis pisanaam, 4. Tpaditrayouni
BiNAN BHKODHCTOBYKOTE NDH BUrOTOBJEHHI
BHpOGIB 3 KOBKOTO YaBYHY, 3 TAKOK CTNEBHX
WTamMnis | ZEAKHX BHAIB NiAWHIHKHKIB.

BIAMAJ 1 POIAY — Te X came, Wo
Al HH3BKHH BiANAM.

BIANOYWHHOK — 3uafTd BUKpHBACHDL
KpUCTanidkol pewliTki npd Harpiei nedpop-
mosanoro Metany: 1. [LIBHAKICTS BIANOUKHHKY
MAKCHMAbHA B IOYATKOBMIl MOMEHT, 2 NOTIM
GesnepeprHo amenwuyeTseA. 2. TIpH BLANOUHK-
Ky TRepaicTs i MiuHleTh MeTamy TPOXH
snuyeTeen (Ha 20—30 %), a naacTHUHICTE
apocrae. 3. [lin wac BiAmOYHHKY nedop-
MOBAHMX MeTanls TpH Temnepatypi HHMCe
TemmepaTyp pexpucTanisauii sinfyBaeTeCh
YacTKOBE BIHOBAEHHH (PIFHUHHX i XiMiyHHX
ANACTHBOCTEH 623 NOMITHHX 3MiH CTPYKTYPH.

BIINYCK — Harpis 32arapToBaHoro Ciiasy
HiMe TeMnepaTypH hazoBux nepeTBOPeHD.
1. Bizyck yacTilue 3 BCe € 328eplIabHOI0 onepa:
nieto Tepuiunol o6potiu. 2. Huaskuil Bianyck
BHKOPHCTOBYETHCA NS SHATTA FapTyBanbHHX
HAMpY#eHb ¥ BupoGax, Akl NOBHHHEI MATH BHCO-
Ky nosepxsesy TeepaicTs. 3. [Ticas cepeanboro
BULTYCKY CTAMb MAE BUCOKY NPYXKHICTb, AOCTATHIO
MiunicTs | npuiAHATHY B'ssxicts; 4. [lerani
NiAKTh BIANYCKY ANA OTPHMAHHS HEOORIAHO-
ro KOMMJIEKCY MeXaHiqHHX BNACTHBOCTEH.
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BIANYCKHA KPHXKICTD

BIANYCKHA KPHXKICTB — 3uuxeHHn
yAapHoi B'sakocTi aerosanol ctaai nicas
sianyexy: 1. Ilpupona pignyckHol kpuxkocti
NOB’A33HA 3 NPOLECAMH, IO BIAGYBAIOTLCA Ha
Mexax seped, cybaepen. 2. Jlerosaki HuabKo-
BYLEUER] CTAN MAKOTh CXHABHICTL 10 BiANYyeK-
HOI KpHXKOCTI, 0COGAHBO NMPH HaABHOCTI

docdopy.

‘BIANYCKHA KPHXKICTb I POIY —

IHHMEHHA yIapHol B'A3KoeTi Nerosanol crani
npd Temnepatypi sianycky Gaussxo 300 °C:
1. Bignyckny xpuxkiers I poay aixsiayiots
NOBTOPHUM BIANYCKOM NpPH Ginbil BHCOKIA
Temnepatypi. 2. Bianyexua kpuxxicrs I poay
HE 3aNemWTh Bin ximiuHoro ckaapy crtani
| WBHAKOCTI OXOAOMMEHHS MicAA BignyCKy.

BIOIIYCKHA KPHXKICTE II POIIY —
3HWMEHHA ynapHol B'A3KOCTI lerosakof craai
npi BiANYCKY B iHTepBani Temnepatyp 400—
600 *C; 1. XapakTepHa ocobausicTs Bianyck-
Hoi kpuxkoeti I pogy B tomy, wo BoHa
NPOABAAETLCA B PE3YAbTATI NOBIMLHOTO OX0-
NofpxeHHR nicnn gignyeky. 2. CxuasHicTs 5o
sinnycxkHol kpuxkoceti Il pony suHHkae npu
NerysaHHi ctani KapOinoTRIpHUMH eAeMeHTaMH
{mapratuem, xpoMom) | npu HaseHocT B Hifi
Giabw Hix 0,01% P. 3. Bianyckuy KpuxkicTs
Il pomy moxHa fiKBiAyBaTH wWwiaxoM mery-
BaHHA cTadl MOMIGHeHOM M BosLGpaMOM,
3 TaKOH NPHCKOPEHHM OXO0NOMKEHHAM MR
Bignycky.

BKJIINYEHHSH TPADITY — uacTHHKH
rpadity pianoi dopmu (naactuHuacTi,

[g:\/)
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BTOPHHHA KPHCTAJIZALIR
e

naacTisyacTi, Kyaacri) o CTPYRTYpI 3anizo-
Byraeuesux cnaasis: 1. Banouennn rpagity
Ue € MOAIKPHCTANH, U0 BHPOCAH 3 OAHOMG
ueHTpy. 2. Brawuekna rpadity dopmyioTeen
3 PILKOr0 PO3UHHY MpPH 3aTBEPLIHHI 4asyHy
4H NpH cnedianbHii Tepmiuxif ofpodui
3aTeepainoro wasyHy. 3. Mpidui nnacrisvacti
BHMKYeHHs rpadity nizeMwyioTe anTH-
$pukuifini sracTHBoCTi rpadiTHIOBAHHX
cTanen.

BTOMA — npouec nocTynoBoro Hakomi-
YeHHs NOLIKOMKeHD | pyRHYBAHHA MaTepiania
nig miew GaraTopa3oBo NPHKIANEHHX HABAHTA-
wens! 1. [Mpn Tepmiunif BToMi coHouacko
BifyBaloTeCR 3MILHIOBaALHI | posamiunm-
BanbHi mpoteck. 2, Onip BToMH XapakTepu-
3YETBCA TpaHHUel BHTpHBanocti, 3. [lpu
BHTOTOBAEHH] HEPOIHIMHHX KOHCTPYKUIM
AYXe BAXAMBO BPAXOBYBATH BTOMY 3BapHHX
3'eadans. 4. Broma meTany unHKae 8 pe-
3YABTATI BNAHBY TPHBAAOrO 3MIHHOrO
HABAHTAKEHHA,

BTOMHA MINHICTG — 3naTHicTh
MaTepianie i KOHCTPYKUIH YHHUTH onip ai
NOBTOPHUM (uMknivHKUM) HabanTameHHAM
(3mathicTs yuHHTH onip Bromi): 1. Bromsy
MilHICTh BH3HAYAKOTb 3 METOH BHBUEHHH
NOBERIHKH MeTany 4H KOHCTPYKUIl npH
NOBTOPHO-IMIHHHX HaBaHTaxeHHAX. 2, Ipa-
HHLR BTOMHOI MIUHOCTI — MaKcHmanbHe
HanpyXeHHA, NPH AKOMY MeTaj He pyd-
HYETHCA Bifl BTOMH NPH 3afaHoMy MHCAI
UMKZIIB. 3. BTOMHA MILHICTH CYTTEBO 3aNeMUTE
Bil KOPO3IRHOIrO BNAHBY HABKOJMHIIHBOTO
CepenoBHila.

BTOPHHHA KPHCTAJIZALUA — daszon
NepeTBOPEHHA B TEEPAOMY CTaHi NpH 0Xon0d-
wennl cnaasis: 1. Ha ssuwi sropunHol
KpHcTanizaull BasyeTeCs 3XaTHICTH cTani
nigfaBaTHca IMILHIOBaABHIE TepMIiuHIA
obpobui.

273



FAZ0BE LTAHYAHHS
ai—

roJ4YACTHA TPOOCTHT
—— T PrACT—. i AT

FA3OBE LIIAHYBAHHA — audyaiine-
packdedHsn nopepxHi cTanesux Aetanedt
OAHOYACHO BYFAEUEM | A30TOM B FasoBoMy
cepeaoeiul: | TasoBe WanysaHHA 3iACHo-
|OTh # CyMilll CRITHABHOrD Tasy I amiaky.
2 B peayNstaTi ra3oporo WawyBaHHE miA-
GULEYETHCR NOBEPXHEBa TBEPAICT, 3HOCO-
CTIHKICTD | BHTPHBAMICTL CTAAI,

ra30Bl PAKOBHHH — nopoXHHHH
(nyctortH) ¥y BUAMBKAX YW 3AMBKAX, WO
BHHMKAWTE NpH TEepLinEl Mertady i
33M0BHEH] Ta30M, U0 BHALIAETRCA 3 HBOTO!
|. Ta30Bl pakoBHHW Po3Mipom MeHle 2—
5 MM, poiTawosaki piBHOMipHO no BCid
BAAHEBLL, YTROPHIHOTS nDpH{:TiCTb. 2. Yreo-
PEHHA [230BHX PEKOBHH ofyMmoBeHe
HRAeHHANM POIYHIEHHN [a3is 3 MeTany
fnpH HOTD 3acTHraHHI, peaklWwiAMu po3-
RHCAGHHA, 33HAATO BHCOKOKO BOJOTICTIO
| HEZOCTATHLOKW TA30NPOHHKHICTO dop-
MVB2ALHOI CyMiLi,

FAPTYBAHHSA — tepniuna ofipotixa
maTeplanie, AKa NONAraE B HArPIBi 0 NEBHOI
TEMABDATYPH 3 NOAANBIIHM PIIKMM OXOJ0L-
AEHHAN 3 METOIO OTPHMAHHA HEPIBHOBAMHOI
crpyktyps: 1, FapTysannd fmpUBOAHTE A0
OTPHMaHHA HecTabinsHHX {metacTabinbHux)
crpyxryp. 2. TapTysanHa Byrneuesoi cran
nepesaMsHo NPOBOIMTLCR B BOAL, 8 TAPTYBAHHA
nerosaliol craai — s mactunl. 3. Faprysan-
HAM CKId HA3HBAETHCA HATPIBAHHA HOTO BHLLE
TeMnepaTypH CKAYBAHHS 3 NOARABIUHM WBH/L-
KUM OXOA0LMEHHAM (B MACTHAI YH NOTOKOM
nopitpa). 4, FaprysaHHs waByHY B 3a-
NEMHOCT] Bil HOTo XiMidHOTO CcKAany,
POIMIDIE | IOPMH BHAHBOK MOKCHE NPOBOAMTH
& BOMI, MACTHII, Ha NoBiTpi 860 B rapRuMx
cepenosuiuax, 5. lapTysamns Byrneuesol
CTan NPHEOAHTL 4G OTPHMaHHA CTPYKTYPH
MAPTEHCHTY,
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FETEPOTEHHA CTPYKTYPA — Heoaro-

piaHa cTPYKTYpa, NeBHi HacTHHKH AKOL Po3-
piaHmioTECA 33 (Qi3HUHEMH | XIMIHHUMA Brac-
THBOCTAMH | Biaginexi onsi Bil OAHHX NOBEPX-
newo pospiny: 1. TIoHATTR reTeporeHHol
CTPYKTYpH BKN04ae B cebe MaKpo- i MiKpo-
HEOHOPIAHICTE B PO3NOAINEHHI eJeMeHTIn
erpyxrypu. 2. Tepuiuna oBpobxa cnnasy Moxe
NPUIBECTH 10 BHHHKHEHHS TETEPOrERHOI CTPYK-
Typi, 3. MaTeplaid 3 reTepoOreHHOI0 CTPYK-
TYPOK IHMPOKO BHKOPHCTOBYIOTh B TeXHiL.
4. Kepyrouu reTeporeHHOIO CTPYKTYPOI, CTBOPIO-
[0UH HeoGXiaHy HeoaHOPUIHICTh, MOMKHE OTPHMY-
8aTH MaTepiany 3i 3a/laHHMH BJACTHBOCTAMH,
HANPUKAAL, KOMTOIKUIAH] MATEDIANH, B AKAX BY-
KOPHCTOBYIOTECA KpaLL BIaCTHROCT] KOMMOHEHTIB.

TICTEPE3HC — pistia peakuis disuuHoro Tina
Ha feaki BHYTPILH] BIAHEH B 3ANEMHOCT B
TOrG, 4 MiAgaBafoch Ue TiAO paHilie THM #e
BIMBAM YH MiARAETECA iv Brepie: 1. [TpiiuHa
TPY#CHOrD FiCTepesHey NOAAraE B MOABI y Bl
caabkux 3ePHAX KPHCTANY Micuesol naacTHIHOT
sedopmanii. 2. JlienekTpruEdi ricTepesue nos's-
33HHI 3 THM, LU0 eNeKTPOI3ONAIAH] PEY0BHHH
BONIOMIIOTE CIOHTAHHOI NOARPHIALIE | AOMEH-
Howo eTpyKTYpoio. 3. B Texxiu senHke 3Ha4eHHA
MaIOTh MaTepiany, HaNpPHICIAL, XPOMKCT] cTani, o
HallUIeH] BENHKOEO NET/EH0 MPYHHOIO ricTepestcy.

TOJYACTHH TPOOCTHT — Te came, mo
H GelHiT.



FOMOTERI3ALIIA

FYCTHHA

TOMOTEHI3AIIIS — supisHioBaHHA
XiMIYHOTO CKNANY MeTany 3a 06 €MoM 3HBEKa,
BHAWBKH, neTadi, aepra: 1. lomorenizauis
sacnoBana Ha AWyl XiMiunux edemenTis
8 TREpAOMY cTaHi, 2. DacoHHi BUAKBKH micaA
rOMOTeHI3aUll NiLIaInTL NOBHOMY Bifnany uu
HopMaJdisauil, mob noApiBHHTH 3ZepHO
i MOKPALMTH BAACTHEOCTI METany,

TPAHHIIA BTOMH (BHTPHBAJIOC-
TI) — uaiifiiblue Hanpymenus, AKe Moxe
BHTPHMATH MeTan Be3 pYHHYBIHHA Ml fi€w
LMKAMHOrO HaparTaxenna (cumeon o ): 1. Henii
KOJILOPOBI METANH HE MAKTh ABHO BHPAMEHO!
rpanviLl BHTPHMBANOCTI | WIA HHX BCTEHOBIIOWNT,
YMOBHY Fpanuati suTpusasocti. 2. [linswines-
HH FPaHiLL BHTPHBANOCT] CIPHAKTE AeAKi BUIH
oGpobki (NOBEpXHEBMIT HaK/en, a3oTyBaHHA
i7.n). 3. [paHKus BHTPUBANOCTI MiL BRAHSOM
KOpo3il 3HHKYETHCA,

TPAHHIIA MIINHOCTI — gigsowenHs
HaibinLLIoT CANK, RKY B3ipels BHTPHMYE fea
PYWHYBaHHA, 10 MA0LL NoNepedHoro nepepisy
;| TpaHuuA MiuHocTi martepiany Bu3Ha-
YAETECH B Pe3ynbTaTi CTAaTHYHOTO BHNPOGY-
BaHH# Ha poaTar. 2. BenuuuHa rpaHMui mitHoeT
neskux Metanis cknagae 25 kr/ mm? (8 3aniza),
20 kr/mn? (8 mini), 9 kr/ mm? (B aniominio).

TPAHHIA MPONOPIIHHOCTI (cnm-
B8O O,) — Hafifiblie HanpyseHHs, npu
reqopMauil, MpH AKOMY XedOpMaLin e
3ANHIWAETECA MPONOPUIHHOK HANPYMEHHO
{BuronyeTben sakon Tyka).

TPAHHLIA NPYAKHOCTI — HanpysenHs,
NpH AKOMY 327MIKOB3 AehopMauis LoCATZE
neakol BeNHHYHHM Bill MepwonoYaTkosol
noBxuny B3ipus (sampuxnan, no 0,002%):
| TTigeuiueHHs rpasHLL NPYKHOCTI A0CATAETHCR
JAerysanHaM | mikponerysasuam. 2. [pandus
TIPYMHEOCTI B KPHXKHX MaTepianax cnisnajae
3 rpandueln MiuHocti, TofiTo 3 HaBaHTaneH-
HAM, DM RKOMY BIABYBAETBCA PYHHYBAHHA.
3. B nnacTHuHHX MaTeplanax rpaHuLs npyxHocTi
NEHHTE 3HAYHO HHXKYE MPaHMLl MilHOCTI.

8"

FTPAHHIA TEKYYOCTI — znaueuns
HaMpy#eHb, NPH AKHX B TINI BIepLe BHHKKa-
10T MracTHHi (3aaniwkosi) nedopmauii (cum-
BOJ NPH POSTATY Oy,): L. Tpanuus rexyuocti
He € KoucTaHTow Mmatepiany, 2, [los ykctux
METanis BRONATE Pi3HYHY rpaHHLIOTERYHOCT],
K3 BU3HZYAETLCA HANPYMEHHAMH, IPH AKX
BiafypaeTocR Aedopmantin Ge3 3pocTaHHd
HaBaHTameHHA (cumBon o)

TPAHHMLSA TPHBAJIOL MIIITHOCTI —
HANPYHKEHHA, AKE BHIAHKAE DYIHYBAHHA B3IPUA
8 3anauui nepion {sanpuenan, 1000 roas)

"
b

npH nepHid Temnepatypi (cumeon o

U:;m e/ sm?): L. Tpanuus Tpusanoi miukocs
XapaKkTEPHIYE ORip METANY PYHHYBAHHIO TIpH
BHCOKHX TemnepaTypax. 2. Buanauedun
rpaHKul TPHBaJol MiunocTi HeoGxinke nam
OUIHKH MapoMiltHoro criiasy

TPA®ITHIAILIA — yreopensa (piginenss)
YACTHHOK TpadiTy B CTPYKTYPE 3ali3Hix,
HIKeNeBHX | IHWHX METANEBHX CTAABIB:
1. Tpouec rpaditr3alii npoTikae THM NOBHILe,
yum Giblue B 4anyHi kpemuin, 2, Mapradeus
nepelikofxae npouecy rpadiTHaaull
3. Mpouec rpaditiaauii BHEOPHCTOBYIOTE LIS
OTPHMAHHA KOBKOFC HaBYHY,

TPAG®ITH30BAHA CTANb — craie,
B CTPYKTYpi #Kol NpMCYTHIA rpadiT;
1. ¥ cknani rpadiTeaosanol CTani MiCTHTECH
NIIBHUIEHE KIAKICTE BYFASWIO | KpeMHID
2. [paditTHaoBaHa CTANL 3ACTOCOBYETHCA ILTA
BHIOTOBJEHHA WTAMNIB, MAWHTHHKIE, KOMNIH-
HaCTHX Bamis | IHIKX feTanel MalliuH

TYCTHHA — disuuna Benuu¥Ha, Axa
YHcenbHO AOPIBHINE Maci onMHMLI 0f'eMy Tina:
1. Ha#6inswy ryctuny (22500 wr/m?) sae
Os. 2. T'yctuHa, 8K Npasuao, 3MeHWYETLERA
3 pocToM TemnepaTyps (BHACAIZOK TenAOBOTO
po3LWHpeHH: Ti) | 30iNbLIVETHER 3 NIABHILEH-
HaM THCky. 3. B Mixaaponuisi cuetemi onw-
b (SI) rycTHra BHpasaeThcA B K/ Me
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NEHAPHTH

. AEQOPMAUIR
et

MEHJIPUTH — kpucrand nepeponoaibHol
(ranyaxosai) opmu: 1. JleHOopuTH YTBOPH-
[TBCA 3 pO3faaBis, Mapis ¥w PO3UHHIE
B Npoueci NORABHOL KPHCTANI3ALIT PEYOBMEH.
3 (6o A3KOBOK YMOBOI DOCTY AEHIPHTIE
¢ nepeoxosomkenta cepenosuiua. 3. Tlpu
CRPHATIHBHY YMOBaX KpHCTanizauil MOXYTh
YTBOPHTHCA BENHRI AEHAPHTH,

JEHAPUTHA JIKBALUH — e x came,
1o | BHYTPILUHBOKPHETANIHHE NIKBALIA,

AE®EKTH KPHCTAJIYHOI PEIIITKH
METAJIIB — nopyuleHna NpasuabHOTO
nepioaudHaro poaMiuterns atonis (iouis)
B BYINAX KpHCTanluHol pelwlTkH metanis:

}

1
ol L—I-—'
ot

11

| JedexTd KpUCTANINHOI DELIITKH MeTanis
NOLITAKTECA Ha TOYKOBI, NIHIAH | noBepXHesi;
2. Mo touxoBux AedekTis KpucTanivnol
PELITKH METaJiB BIIHOCATE BakaHcil | aucao-
wosai aTomu, 3. JlinifHi nediekTH KpucTa-
AiyHOI PEILITKH METANNB MAKTL Mani po3MipH
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B NBOX BUMIDAX, @ B TPETHOMY — CTiBpO3MipHi
3 poamipoM KpHcTanmy.

JNEG®EKTH METAJIIB — nopyweHHs
KPMCTaAiuHOT CTPYKTYPH METaIiB; BIAXHACHHA
BifL MepenGauenol TeXHIMHHMHA YMOBAMH AKOCT
MeTamB 38 XiMiYHMM CKAZNOM, CTPYKTYPOWD,
CYLIMBHICTIO, CTAHOM TIOBEPXH, MeXaHiYHHMH
i inwnmn aacTesoctamy: |, [leaxi nedextn
MeTaNlB MOMHAZ HACTKOBO HH MOBHICTIO
JiKBILYBATH Ha HACTYMHUX CTALIAX BUPOGHHIL-
18a. 2. BuABeHHAM rpyGHX fedekTis MeTatin
safmaethed medektockonia. 3. OmHuM
3 METOMIB BHABJEHHA ZedekTis MeTanis, Wo
33CTOCOBYIOTH 110 CTaTeBHX BHPOOIR € MariTHa
nedeKTocKomin,

NEPEKTOCKOIIA — HepyAHiBHHA
KOHTPOJTb RKOCTI MaTepianis, HanishadpHKaris
i supotis diswannmyu metoamd: 1. Pentre-
HiBChKA LedeKTOCKONIA AO3BOARE NOMIHATH
BHYTPilIHi AedeKTH — PaKOBHHH, MOPU i T. N.
9. 3a JONOMOrOI0 YALTPa3BYKoBOI fedexTo-
cKomii, KpiM BH3IHAYEHHA Makpo- i Mikpo-
sedexTis, B MeTaleaWx Tinax BHMIDIOWTH
rAMGMHY 32rapTOBAHONO WIAPY, BH3HAUADTH
BHYTPIlUHI HANPYKEHHA, TYCTHHY MeTany i T. 0.
3. YyTamaicTs MeTOLY MATHITHOI tedrerTockonfi
3aMemMMTh Bl MATHITHHX XapakTepHCTHK
MaTepianis, peXKMMIE HAMAarHivyBaHHs BHpPOGIE
i . 4. KaninapHa nedeTockonin KoIsonse
MOMITHTH He038pPOEHHM OKOM TOHKI noBepx-
HeBi TpilMHK | KL NOPYIEHHS CyUinbHOCTI
MaTepiany, 1o YTSOpIOTHEA TIPH BUTOTORJEHH]
i ekenayarauil Aetaneit Mawuy; 5. Jedexro-
CKOMiA fae MOMAHBICTB NIABHULYBATH
nagifinieTs | momrosiunicTe Marepianis,
LOGHBATHCA GLABIIOTD eKOHOMINHOTO eqeKTY
np ix BHpaBHHLTEI | ekcnayaTaLl,

JETOPMAILIS — 3uisa Gopmu un posmipis
Tina nid pi€w BHYTPILUHIX CHA, NPH Harpisaksi,



AHCHOKALIR
v

HHDYIIA
e ——

OXONOKEHH! | {HIKX BOAMBAX, WO BHKIH-
KAK0Th 3MIHY BIIHOCHOTO NONOMEHHA YaCTHHOK
tina: 1. Jedopmauis KoB3aHHsM BiaGysacTscs
Nno NJOWHHAX | HaNpAMKAX 3 HaHGIALLOW
rycTuHow atomis. 2. Yum Ginbwa crynide
neopMauii, THM CHAbHIWE 3MIHOOTLCA
snacTueocTi Merany. 3. [pyana nedopmauin
1108 R3aHa 31 3MIHOK BiACTaHD M aTomamu
nif Zi€io 30BHILHIX cua,

JHCJTOKAIIIA — niuifina HelockonanicTs
GYL0OBH KPHCTANI4HO! PELLITKH, KOTPA B ABOX
BHMIP2X Ma€ pO3MIDH MOPRAKY ATOMHHX,
a B TpeThOMy — BeawkHi posmip: 1. Ilig

r 1

-

41—

i
1

M€ AOTHYHHX HANDYKEHb AHCNOKALIT MOXKYTH
PYXaTHCh, BHKJAMK2KOUH NAacTHyHy nedop-
mauile  kpuerany. 2. [loawtueni
| HEraTWBHI AMcAOKaWwil, HabNMKaKYKHCH,
3HHULYIOTE 0aHa ofHy. 3. Jucnokauii cTawoTs
MicueM KonuenTpauil aTomis gomilex, wo
IMEHUIYE BHKPHBNEHHRA peluiTkH. 4. B Hanisn-
NPOBIAHKHKAX THCNOKALT SHHKYIOTL eneKTpo-
onip. 5. 36iAbWEHHA 4YHCAA AHCAOKalLi#
B METa/leBHX M&TEpiEJIBX MOME NPHBOOHTH
10 NiiBHIlLEHKS 1% MiLHOCTI. .

IOHUCINEPCHA CTPYKTYPA — cTpykTypa
DEUORHHH, W0 BKAO4ae 8 cebe HaiapibGHiw
HEACTHHKH OIHIET YH Kinbkox a3 (yum ApiGHiwi
YACTHHKH, THM BHLLA IMCNIEPCHICTS CTPYKTYPH):
1. Crinasu 3 QMCNEPCHOK CTPYKTYPOK MAKITh
NigpHiIeEH] 3HaYeHHA TBEPAOCTi | MiLHOCTI.
2, JlucnepcHi CTPYKTYPH TepMOAHHaMidHO
HECTIAKI, B HHX MOME CIOHTaHHO BigfyBaTHCh
3binbuienHs YacTHHOK, 3. CTPYKTYpOyTBOpEH-
HAM | MEXAHINHHMHM BAACTHBOCTAMH [HCMEpC-
HOI CTPYKTYPH KEpYioTh, aMiHIOKMH yMOBM
KOErynsLil, 3pocTaiHa abo CHikaHH: YacTHHOK.

DHOY3IIAHA METAJUSALIA — nacy-
YEeHHA TMOBEPXHEBHX WAPIBE MeTaneBux
BHPOBIB IHIIHMME METANAMH LIMIAXOM i Ty il
npH BHcokik Temnepatypi: 1. Cepen metogia
xdyaiitoi MeTanizaull HalGinbwe posnoncion-
MEHHA OTPHMZAW 3NiTyBaHHA, GOpYBaHHA,
cuaiuioBaknd | xpomysauun; 2. Dudyaiiny
MET&MI3ALI0 JACTOCOBYIOTh ANA NIABHLIEHHS
IHOCOCTIAKOCT, OMmopy Koposil, a Takow
B NEKOPATHEHHMX UiAAX.

JTH®YIIAHHH BIATAJ — tepuiuua
ofipofiKa CINABIE 3 METOI YeyHeHHS JiKEaL,
UIO DIONATAE y Harpiei | TpHBanii BUTPHMLI
BHJIHBKIB YM 3nMBKIB NPH BUCOKIH Temnepa-
Typi: 1. Audysifinuf sianan eenyts npu
BHCOKIH TeMNEPaTypl, TPHBAMICTE BHTPHMEK
cknanae 8—20 rog. 2. Pacouui crasesi
BHAMBKK MCas audysifsoro sianany miilawts
NOBHOMY Biamany uW Hopmanizauii ags
noapiGHeHHs 3epHa | NOKPILLeHHS BAACTHEOL-
TEW MeTaNY.

JAHPYIIMHHM UIAP — nosepxuenitii wap
METaJNY, B AKOMY BLIOYBAETLCA 3MiHa cknaty
NpH XimiuHo-Tepmivkil ofpodbui: |, HAxicHui
EMPYIAHHKA Wap OTPHMYETECA B pe3yAsTari
TOYHOrO [NOTDHMAHHA XiMiKO-TepmiyHol
o6pobru. 2. Crnran, raMbxna i saacTiBocTi
HHYFHHOTO Wapy 3a1€XaTh Bl TeMORPaTypPH
i tpusanocti npouecy. 3. Hudyaiduui wap
obepirae nosepxHio MeTaay Bin xoposil,
NUIBHLIYE 0P 3HCLIEHHA | MPaHULIG BHTDH-
BANGCTI.

JAHDY3IIA — renncse nepeMilleHns ioHis,
aToOMiB, MONEKYA PeHOBHHM B HAaNpAMKY
BHPIBHIOBAHHA X KOHUEHTpPAuil; B KpHCTa-
AiMHIE pEUOBHHI — NepeMilledHA aToMIB Ha
Bignafi, Lo MepeBHLIYOTE MiXaTOMHI:
1. B ocHoBi npouecy mudysii B kpHcTanax
MERHTH ATOMHHA MEX3HI3M, NPH AKOMY KOMEeH
aToM 30iACHIOE PAL CTPHOKIB MiX piHHMU
NOAOKeHHAMH B pewitui. 2, B Metanax
AHpY3ia NepesakHo INIACHIETLCR 3a
BaKaHcifinum mexanismom. 3. Kinbkicuo npouec
AHpy3il xapaxTepH3yETRCA KoedilieHTOM
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JIAFPAMA CTAHY (CITJIABIB)

—

sudyaii 4. Aenie andyai 8 izoTepMIvHHX
yMOBAK WHPOKO BHKOPHCTOBYETHCA B HHCARH:
{HX TEXHOMOFIMEHX NPOLECAX — a30TYBAHHI,
yemeriTanil i .

JIATPAMA CTAHY (CILJIABIB) —
rpadiuHa 3aNeRHICTE MK thadoBHM CKASNOM
CNaaBlB, Ti‘l\:lI!EpZ!T}'pGI'O i KBHUEHTPEUIEIO
ROMITOHEHTIB fIPH KthTB.’iL?.aLL'Il i nofanLUoOMy
OXOAOLKEHHT

poaniH

50 100 8 %

| JLiarapasa cTany nokadye asoBRi cknan
¢a28iB B piBHOBAMHMX ymosax. 2. Burnad
Alarpams CTaHy NOABIHHKX CTIABIE BU3HAYAETE
¢ xapakTepoM BaaEMolll KOMNOHEHTIB
g TeepaoMy cTanl. 3. 32 nonoMorow marpamu
CTAHY BHIHAUAOTH TEMNEPATYPY NAZBJEHHS
CnAasie, BHOMPAKTE TemnepaTypH oGpOGKH
THCKOM, BCTEHOBNIDITE PEXHMH TEPMINHOI
afpobku cnaasis. 4. [liarpamu crany
FUKOPHCTOBYTh NPH CTBOPEHHI CriaBis
3 3aaHUMK BASCTHBOCTAMM,

IIATPAMA CTAHY 3AJII30-BYTUIEILL —
giarpana, sKa onuecye HasoBui PIBHOBAKHUHA
£TaH 3ani30BYTAELEBHA CNABIE B 331eMHOCT]
gin cxaany | Temneparypu: 1. 3a miarpamown
CTaHy 3aMi30-BYIAels pobaARTL BHCHOBKR NPO
pa3oBuil ckAal | CTPYKTYPY NOBLABHO
ORONOIMEHHX CrNARIR, 3 TAKOMK NPo MOHTH-
BICTE 3MIHH MIKPOCTPYKTYPM B pesynbTati

EBTEKTOIHA CTAJIb — crans, pisHo-
BAMHA CTPYKTYpa AKOI CKABZaeThCA
3 nepniry: 1. EBrexToinHa cTans wactiwe 3a
BCE 3aCTOCOBYETRCR AR BUMOTOBJEHHR piaﬂcm
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AYPATIOMIB

Tepmiunoi 06poGkH; 2. [liarpamy cTany aafiso-
BYT/elb BHKOPHUCTOBYHTE TPH puapaﬁur
pexuMia TepmooGpobxu eTall i 4aByHiB.

667 C%

0820 43

JIOEBTEKTOIMHA CTAJIb — Byrsieuesa
4{ HHILKOJNErOBAHA CTAMb, WO MICTHTE MEHI
nim 0.8% syraewo: 1. [loestextoinHi crani
B pissosaHoMy CtaHi (micas sianany) maioTs
cTpyKTYpY deputy i nepairy. 2. JoestexToin-
Ha cTanb 33 CBOIM 3HAYEHHAM € KOHCTPYK-
LiftHOM, OCKINLKH 3 HEl BHIOTOBARITH PiHO-
MaHiTHI feTani MawMH, KOHCTPYKWR i T. 4.
3. TIpHKAGNOM LOEBTEKTOIAHUX CTajel MOXYTE
Gyt npymuHEi cTani, KoTpi MictaTs 05—
0,7% Byrneww.

NAYPANIOMIH — cnaas antoMiniio 3 2,2—
5.2% Cu, 0,2—2,7% Mg i 0,2—1.0% Mn:
1. [MigBHILeHHA MILHOCT] LypaioMiHy 1ocsra-
ETLES LWAAXOM TepMiunoi 06polky, W CKAE-
Jla€TLCA 3 rapTyBaHHA i cTapikng. 2. [ypaniomis
€ WMPOKO 33CTOCOBYBAHMM MaTepiaaom.
3. llypasioMiHd BUNYCKAIOTS ¥ BHFJISA THCTIB,
Tpy6, npecosanux | katanux npodinis. 4. Ilna
3axMCTy BiX KOpo3il Lypaiomin y BHrAsl
JWCTIB NIAK2IOTH NAAKYBAHHIO, a Y BUrAAm
Tpy6 — AHOAHIN MOARPH3ALIT; 5. ,H.ypamc:-mu
3ACTOCOBYETBCA B TPAHCNOPTHOMY | asiawifHo-
MY MaWHHOBYLYBAHHI.

iHCTpYMEHTY: pilyuore, yAapHOro, WTaMno-
soro, 2, ¥ syrneuesiit esTexToinsif cTasi sMicT
syraewo ciaagae 0,.8%.
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ENEKTPONPOBIAHICTE
A B

SAEBTEKTOIAHA CTANL

EJEKTPOOPOBIOHICTE — snactusicts
MaTepiany NpoBOAMTH eNeKTPHYHIA CTPYM il
LIE) HE3MIHHOTD B Yaci eNeKTPHYHOMD Noaq,
|. EnextponposinnicTs nopisxios no6yTRY
3apany Hocile CTPYMY Ha iX KOHUEHTpauio
| pyxauBicTs. 2. B nienextpukax cnocrepira-
€TbCA [OHHA, eJEKTPOHHE | 3MillaHa enexTpo-
NPOBIAHICTS, '

HAPOMILIHA CTAJIb — crans, 3gatha
YHHHTH onip fedopMauil | pyfiHysanHio npr
BHCOKHX TemnepaTypax: |. Kpawumu
AAPOMILHMMH CTAAAMM € CTaMi AYCTEHITHOMD
Kaacy, nerosani xpomom i wikenem, 2. 3 mapo-
MIUHHX cTalledl BHrOTOBAAKTL LETadi, W0
NpaliioTs NPH NIABHILEHAX TeMMIepaTypax:
KABANaHH ABMTYHIB BHYTPIWHLOTO ITOPSAHHSA,
aonatku TypOid, netani kpinaenus i T. 4.

HAPOMINHICTD — 3paTHicTs MaTepiania
{nepeBamMO METANEBHX CIABIB) NPH BHCOKHX
TeMMepaTypax BUTPUMYBATH Be3 pylinyBaHHn
MexaHiyni HasanTamenus 1. [lizBxuenus
AAPOMILHOCT] MOXKe OYTH NOCATHYTE 33CTOCY-
BAHNAM CM2BIB Ha OCHOBI METANIB 3 BHCOKOIO
TemnepaTypolo nnasaenHs. 2. Bucoka
HAPOMIUHICTE Ccnaapy 3abeanedyeTscs
CTaBiNBHOW CTPYKTYPOIO, YNOBIGHEHHAM
AudysiAHKMX npouecis i pexpHcTaaisawi
3. MapoMiuHicTh CARY XapaKTepH3YEThCH
OMopoM MOB3Y4OCT.

3ATAPTOBYBAHICTb — 3gatnicTs cTani
HallysaTH 8 pe3synuTaTi rapTyBaHHA MaKCH-
ManwHol TeepaocTi: 1, 3arapToByBaHicTs 3afe-
WMHTE FONOBHHM YHHOM Bif BMICTY ByrJjeilo
B CTani. 2. 3arapToByBaHICTh Aerosanoi c1aai
33NEHHTL Bil NOBHOTH POSHHHEHHR B ayCcTe-
HITi KapBifis, HiTPHAIS | feaKux THIUHX CnONYK.

EJEKTPOXIMIYHA KOPO3IH —
PYAHYBAHHA METaNiB ¥ BONHWX poadiHax
enextpoaitia: 1. Enewrpoximivaa kopoain
BH3HAYAETLOR THMH X NPOLlecamu, 1o f pofiota
rafbBaHiuHKX eneMenTIE, 2. Posnoscotmernm
THIIOM eNeKTPOXIMINHOT KOposil € pwasinnng
HeTaned | KOHCTPYKUIR y BOMOTOMY MORITPL,
Tpybonporonis B zemai i T, m,

K

MAPOCTIMKA CTANIb — crans, crifika
NPOTH SGKHCIEHHT PH BHCOKIA Temnepatypi
Bupofu 3 xapocTiikel cTanl npauwioTs npu
BHCOKHX TEMOEpaTYpax B HEHABAHTAMEHOMY
200 ¢/1aboHaBAHTAMEHOMY CTaHL.

FAPOCTIHKICTbh — 3gatricts metans
| cnaasis YHHATH OMIP OKHCAEMHIO TPH
BUCORWX Temnepatypax: |. HapoctiksicTs
CNAABIE B OKHCAEHOMY CepefosMuL ody-
MOBMIOETECA BAACTHBOCTAMH YTBOPEHOL Ha
MOBEPXHI OKANHHH, HKA TOPMO3HTE AMby3aio
ra3iB BCEPEAMHY COLTABY | THM CaMHM 3apanae
PO3BHTKY Koposil. 2. Jaf niasHulenus
HBpOMILHOCTI CAABiB 1X 1003 TKOBO NEryIoTh
amominiem | kpemuiem. 3. Bucokow mapo-
CTIRKICTIO BOMOMIIOTL MAPOMIUHI CTanl, Ak
3ACTOCOBYIOTLCA MPH BHTOTOBAEHHI KN2NaHis
NBHIYHIA BHYTpilHBOTO 3ropaHns. 4. Wapo-
CTIAKICTE NOPAN 3 HAPOMILHICTIO € OCHOBHHM
KpHTENIEM MPHAATHOCTI MaTepiandy Ans
eKCnyarailil NpH BHCOKHX TeMMeparypax.

3AEBTEKTOIJIHA CTAJIb — syracuesa
i neroBasa cTab, WO MicTHTs Binkwe 0,.8% C:
1. 3aenTeKToiNHa CTANL M3E BHCOKY TBEPAICTh
i HH3bKY MAACTHYHICTH, 2. Y pisHoBIMHOMY
crani (nicas sianany) cTpykTypa 3aes-
TEKTOIAHOI CTanl CKNafaeThCA 3 NepalTy
i UEMEHTHTY.
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3OHANBHA AIKBALIR
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3AJII30 — Ganckysui cpiiancTo-Ginui
MeTad 3 TEMNEepaTypol naBacHHR 1539 °C
i ryctuuow 7874 wr/m* (cumeon Fe):
1. 3anizo n0f6ipe PO3UHHAETLCA B PO3OABAEHHX
HHCAOTAX i ﬂpaKTH‘-IHO HE pDE‘lHHHETbCﬂ
g nyrax; 2. Ha nome cnaasis sanisa
NPHXOLHTECH NPHEAH3HO 95% Beiel MeTanyp-
FiitHO! NROOYKLIL

3APOIKH KPHCTAJIIB — rpynu aTomis
4G0 HepOIYMHHI B PO3NNABI HACTHHKM,
HABKOAG AKHX TpH NEPEOXOR0AMeHH]
BHPOCTAOTE KPHC TN | Tlpu oxoaomKeHH
cnaasy mpouec KpHCTanmi3auil NoYHHAETLCR
4 nosBH 3apokis kpreTania. 2. Hneno saponxis
kpucTanin (aGo uentpis kpHcTanizauii)
IANEMHTE Bill CTYNEHA MEPEOXONOLKEHHS
PO3NAARY HUMHE TEMNEPATYPH KpHCTanizail.

3EMJISHI PAKOBHHH — nopoxudHH
{nycToTit) y BUAHBKAX, AKI BAHHKAKOTh Hepes
micuese pyiidypaHHa (GOpMH NPH 36upanHi,
HEZOCTATHIO MILHICTL OPMYBARBHOT | CTPHAK-
HeBol cymilled, a TAKOM HenparHAbHOl KOH-
CTPYXUIl NMMBHHKOBOT CHCTEMH. 3eMAAHHM
pakoBMHaM 3anobiraloTh peTeNbHHM BHIOTOB-
qeHHAM | 30MpaHHAM GOPMH, 8 TAKOMK 3aCTOCY-
SaHHAM CYMIlER BHCOKOI AKDCTI.

3EPHHUCTICTb — xapakTepHCTHKE posMipy
| OIHOPIAHOCTI aDPA3HEBHKEX 3epeH: 1. 3epuuc-
TiCTh LUAHPYBANEHHX KPYFiB XaPaKTEPHIYETHCA
PO3aMipoM 3epeH | No3Ha4AETHCA BIANOBIHHM
pomepoM. 2. 3a 3epHucticTio aBpazxsiyil
MaTepias NOAINRETLCA HA LLTidaepHO, WAID-
NOPOLLKH, MIKPOTOPOLLIKH.

3EPHO (KPHCTAIIYHE) — xpucran
nesHol GopMy B MeTaniuHOMY MaTepiani:
1. Cnankose 3epHO CBIAMHTS MPO CXHIBHICTE
3epeH aycTEHiTY A0 POCTY TIPH HarpisaHmi
crani. 2. Qificie 3epHo B CTani xapakTepu-
ayeThed HOMO (axTHYHHM pO3MipoM nicas
TepMivHol ofpofiku. 3. Po3Mip 3epHa aycTeHiTy
BNARBAE HA IPOTAPTOBYBAHICTL CTANI
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3JIOM — nosepXHA, AKA YTBOPIOETHEH M5
pyiuysanus B3ipus a4 BHpoby: 1. B'a3ki
BOJOKHHCTI 3M0OMH CBiA4aTe NPO 3HAYHY
nAacTHYHY AedopMauin MeTany nepen
pyfnysanuam, 2. Kpuxkni snom HacTo
[O3IBOJAE BHRBHTH BEJAHYHHY 3epHa ayCTEHITY
npH OCTaHHBOMY Harpisi crasi. 3. Ananis
3n0MY Bigirpae BaX/AHBY PoJb MPH BCTAHOB-
JIEHH] MPHYHH MONOMOK feTanek.

ZHEBYTJNEUNIOBAHHA — 3meHuleHHA
BMICTY BYTAELIO Ha MOBePXHI CTaneB X neTanen
npu Harpisi B okucaloBanbHoMy 260 BOIHeE-
oMy cepenoBHul: |. 3HeBYrMel0BAHHSA MOXKE
GYTH AiKBINOBaHO npu HarpisaHHi 8 neuax
3 aaxucHow atmochepol alo B Bakyymi.
2, Crafs OXOPOHAKTH Bij 3HEBYTAELIOBAHHA
BiANANOM B 32XMCHOMY CEPEIOBHLI CYXOro
woHBepToBanoro amiaky. 3. [1pu 3Hesyrne-
wioBanHi cTanl B CTPYKTYpi MOBEPXHEBOTD
wapy feraneil 36bLIYETECA KiNbKICTh (epHTY,
1110 BHKNHKEE NMOHHEHHA TBEPROCTi | MILHOCTL

3HOCOCTIHKICTh — onip marepiaais,
fetanell MallMH i iHIUMX TNOBepXOHb TEPTR
suowensio: 1. Tpadituaosana crams piapis-
HAETHLCH BHCOKOID 3HOCOCTIHKICTIO B yMOBAX
CTHPAHHR MpPH BeJMKHX THCKAX. 2. lna
3fiALLEHHA 3HOCOCTIMKOCTI WIHPOKD 33CTO-
COBYIOTE Di3Hi BHIH NOBEPXHEBOTD MIUHEHHA.
3. 3HococTifiKicTs cTani 3anexuTh Big i
XiMiuHoro ckmany, CTPYKTYDH, TepMiuHOl
0BpOBKH i TBEPAOCT] CTPYKTYPHHX CKNANOBHA.
4. TlpucyTHiets rpadity B anauifi mMipi
TiABKILYE 3HOCOCTIRKICTL YaBYHY.

30HAJBHA JIKBAIIA — xiMiuxa
HEeOAHOPIiAHICTE MO 0f'EMY ANHBKA, BUNHBKY,
aetasl 4i 3paproro wsa: 1, JoHasbHa Aikealin
fo mepepisy 3axBKa GyBae MPAMOI i pinie
spopornol; 2. 3oHanbHa AikBauis 4ITKO
cnocTepira€Thesl B CH/IaBaX, CXHABHHX A0
YTBOpeHHA 30HM TPaHCKpHETanisall, 3. Lnn
fnocnafi/eHHA 30HaALHOI JikBaUIl 3aCTOCOBYIOTE
BHCOKI WBHAKOCTI OXOMIOJKEHHH, 0OMEXKYIOTh
PO3MipH JIHBKIS,



I30OTEPMIYHE TAPTYBAHNSA

IBOTEPMIYHE FAPTYBAHHS — rapry-
BAHHA, AKE MOJATAE B PISKOMY OXONOIKEHHI
crani o temnepatypu 300—400 *C i nopane-
Wit TPHBANIR BHTPHMLI TpH WA TeMnepaTypi:
1. Ipw iaoTepmiuHOMy rapTyBaHHI CTAAL Harpisa-
0Th 10 TEMMEPaTypH aycTeriTH3awil, WBHAKO
OXOMOLKYIOTE 40 TEMNEPATYPH, TPOXH Ginkiuo
33 TEMOEPATYPY MOYATKY MapTEHCHTHOO mepe-
TBOPEHHA, BHTPHMYIOTh MPH LiH TEMNEpaTypi A0
MOBHOTO PO3Nagy aycTeHiTy 3 OyNn-AKo0
waHakicTo. 2. Crans npy isoTepMiyHOMY rapTy-
BaHHI OXOMOMMYIOTE TIEPEBAXHO B PO3NJas-
JIEHMX CONAX i Jyrax, pimue — B poanfasie-
HoMY cBHHUL. 3. 3acTocyBarHA [3oTepMiyore
rapTyBaHHA MABHLIYE KOHCTPYKUWAHY MiLHicTE
DaraThoX CepeAHBOBYTNEUEBHX CTANEH, JHHMYE
wonofinetns, cnprsie aixkeinauil rapTyBansHux
TPIlLMH, OTPUMAHHIO CBITAGE nosepxui; 4, lsotep-
wMidHe rapTYBaHHA, Ha BUIMIHY Bii iHLWKX crocobis
TAPTYBAHHA CTaji, NPHBOAMTE A0 OTPHMaHHA
CTpyKTYpH Geiltrity (romuacroro TpoocTuTy).

I30TEPMIYHHH BIANAJ — sianan
metanie (cran i vasyy), akui Gasyetca Ha
HarpisaHHi MeTany N0 CTPYKTYPH aycTeHity,
WBKAKOMY oXomoMkeHHi fo 600—700 °C,
BHTDHMIL 0 3aKiHYEHHA po3naly aycresity,
2 3rofoM OXOJOMKeHHI Ha nopitpi: 1. laotep-
MIYHHH BULTAN 3AIACHICIOTE B OCHOBHOMY MIS
CKOPUYEHHA TPHBANOCTI Mpouecy Bianany.
2. [soTepmiueui Bignan 0coBAHBO edeKTHBHH
LS BUCOKO- | cNanHONeroBanmHx cTaned. 3, [Lo6
BCTAHOBHTH, KONM 130TepMidHuA Bignan kpaie
BiANANy 3 HeMepepBHHM OXOI0MKEHHAM, aHa-
Ai3y10Th piarpaMy i30TEPMIYHOTO NEPETBOPEHHA
4YCTEHITY 3 YpaxyBaHHAM MOMAHBOCTEH
TepMiYHOrD yeTaTkyBaHHA, 4. [Sorepmiunui pig-
nan NPoBOAATE B Ne4aX 3 CHCTEMOM aBTOMATHY-

HOTO PEryioBAHHA TEMNEPATYDH.

I30TPOIIA — oanakoBicTh QI3HYHHX
i MexaHiuHiUX BracTHBOCTEH Tina (cepenosmiua)

IHTEPKPHCTANITHA KOPO3IA

y Beix Hanpamkax: |. lsoTponia o6y MoBMOE T
C5l OAHAKOBWM DO3TALUYBAHHAM | OAHAKOBOK
ULALHICTIO YNAKOBKK aTOMIB Y BCIX MAOWMHAX
i Hanpsmkax; 2. 3a isoTponien okpemux Baac-
THBOCTEH HE MOMHA POOHTH BHCHOBKH npd
isoTponiio Beix BaacTHBOCTEl Matepiany; 3. lao-
TPOUIiK KOHCTPYKLUIHHKUX MaTepianis y GaraTeox
BHNAKaX € 6amaHO0, 8 4aCTO | 0BOB'N3KOB0KW
BAACTHBICTIO, HANDHKARL, KONH HANPYHKEHUH
CTaH MaTepiany B yMOBax excnjyaTadii He-
BiOMHH UK IMIHIDETBCR 3 MAMHOM Hacy

IHBAPHI CILIIABH — 3ani3oHikenesi
CMAZBH 3 HH3bKUM TEMNEPaTYPHHM Koeillie-
TOM JiHidHoro poswupenHa: 1. ldsapui
CNAABH 3 BHCOKHM BMICTOM XPOMY Mai0Th
Xopowl aHTHROPOZIHHI BRACTHBOCTI.
2. DiznuHi | MEXAHIYHI BAACTHROCTI iHBapPHHX
CM/I3BIB MOMXHA 3MIHIOBATH WAAXOM Hakneny.
3. lBapHI CNJEBH BMKODHCTOBYIOTH NPH BH-
FOTOBASHHI TOMHHX MPHNAAIB | ZeTaned a0 HHX,

IHCTPYMEHTAJIBHA CTAJIb — syrae-
leBa i Jerosara cTadb 3 BHCOKOK TBEPAICTIO,
MILHICTED, 3HOCOCTIMRICTH), AKA BHKOPHCTOBYE T
CA A5 BHIOTOBJIEHHA PI3aNLHOTO, WTAMNOBOTG
i BuMipioBansHoro iHeTpymenTy: | [NepesaxHo
iHCTpyMeRTanbHl cTani 3a HatHueHicTio Byr-
NelsM € 3AeBTEKTOIAHHMH, TOBTO MICTATH
finbi Hik 0,8% C, ane 8 iHCTpYMeHTANLHIR
crani mome Gyru | menwe uim 0,8% C.
HANPHRAAK, B CTAAl A8 FapRuMx WTaMnis.
2, Tepmiuna oB6pobKa IHCTPYMEHTANBHOI CTaM
LA PiansHONO | BHMIPIOBAABHOIO IHCTPYMEHTY
NOBHHHA 3a0€3NeYNTH CTPYKTYPY MapTEHCHTY
i kap6inin. 3. [HeTpyMeHTANLHI CTAN], ASrOBaHi
XPOMOM | MapraHueMm, MawTh GLALL BHCOKY
3arapToByBaHiCcTs | MpPOrapToBYBAHICTh, HiM
Byraeues|,

THTEPKPHCTAJIITHA KOPO3IH — Te
W came, 1o # MixKpUCcTaniTHa Koposia.
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KOBKHA YABYH .
T il

KAPBIAHA JIKBALIA
- N

KAPBIMHA JIIKBALUIS — HeonHopiauicTs
po3noaientif kapGitis ¥ BHCOKOBYTNeLeBiH
seropanin crani: | Kap6inma aiksauin
ROFipUIVE BAACTHBOCTI WBHAKOPI3anbHMX
cranei. 2, Jlas yeyHenns xapBianol aiksaul
iHO BHKOPHCTORYIDTH NOBTOPHE KYBAHHA
cTam

KAPBIJIH — crojykd BYTNELLO 3 MeTaNamMu
| neskdmy Hemetaszamu: | Kap6izu o1pH-
MVIOTS HATPLBOM DKHCAIR METaNIB ¥u MeTano-
inis 3 syraeuem. 2. Cr, W i [HWI enemenTH,
|10 BEONATLCR B CTaM AK Neryiodi npHCaLKki,
YTROPIOIOTE B HHX KapOild, NpHYOMY nefki
3 UEx eAeMeHTIE VTBOPHIOTL KilbKa KApOIAis.
3 3a xapaTepom XiMiYHOro 35 A3KY | (izuKo-
CIMIYHUMH BRAECTHBOCTAMH POADIZHRAIOTE
kaphull COARNOAIGHI, KOB&JEeHTHI | MeTand-
neaibe 4. Y cuabHo aedOpMOBAHIA WBHAKD:
prsansHii CTAN eBTERTHNHI | BTOpHHKI KapGiau
pO3ROAIAEH: PIBHOMIDRO B OCHOBHIA MaTPHUIL
5 [locainosriets posdndenns kapbiais
B ayeTeHiTi BHIHEHAETHCR ix crifikicTiol
6 Kapbind 3acTOCOBYITLCR AK matepian fas
YOXAIE MeTanesdx TepMOnap 3adypeHHs,
HarpiBadlB BHEGKOTEMNEPATYPHUE e/eKTPHY-
HIX evell, BANZPoBYBaYIB, KaTOMB NOTYHHAX
TeHEpPATOPHUX MPHCTROIB | T. ML

KAPBIOPH3ATOP — cepenosuule, 10
wicTuts Byraeus (Teepae, pilke, rasononiowe),
snaTHe NPH MeBHUX YMOBAX HaCHYYyRaTH
syrnenem cranesi merasi: 1. fx TBEpAMHA
KapHopHIaTOp B 3aBOACEKUX YMOBAX BUKOPH-
CTGRYIOTE CYMiLl fepeBHOTE BYTLLIA 3 BYrie-
kucavmu conami. 2. Tlpd rasosif uemerTaull
getani posMilLyloTh B cnediansHi Kamepu-
ydieni, B AKi BBOIHTHCA rasoBHA Kap6io-
puaatop, 3. Byraekucai codi, WO BXOAATH
40 cknaly xapOopH3aTOpa, NPHCKOPIOKTE
npouec axdysii 4. Ak razopui kapSwopusatop
yacTile 33 BCE BHKOPHCTOBYHITh CRELIANBHO
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MPHFOTOBJEHHMI a3, IO MICTHTh B NEBHOMY
pigHOWEHH] rpaHHYHi BYrneBOAM i JeRKy
KiNBKICTE OKHCY BYTACLIK. i

KOATYJIALIA — yxpynHenHa HacTHHOK
5 aucnepcHHx cuctemax: 1. Koaryasuis
HABIWHKAE CTPYKTYPY CTABY 10 PIBHOBaKHOL.
9. Koarynsiis posnoacioliKeHa B NPHPOLHKX
i 33acTOCOBYBAHMN B TEXHIiUl AHCTEPCHHX
crcTemax. 3. LlBraxicTs Koaryasuil su3Ha-
yaeTbes AoBYTKOM 2-X BENHYHH, OAHA 3 AKHX
XAPaKTePHAYE YACTOTY «CMiBY/apiBs HYACTHHOK,
a iHWLa — MOMIHBICT DX IMHNAHHA NpPH
afinuenni. 4. Koaryaaiis B4KOPHCTOBYETBCH
NpH BUroTOBAEHHI GaraThoX HeopraHiqHHuX
maTepianis, B npouecax GpapOyBaHHn TKaHHH
| WIKipH, NPH OMHILEHH] BOLH, NpOKNe0BaHHI
nanepy i T. 4.

KOBAJILTOBI CINIABH — cnnasd Ha
nCcHOBE KoBATETY 3 IOMILLIKAMH XPOMY, HIKEI,
MonibneHy, Boabhpany i iHWHX e/IEMENTIB!
1. KobaneTosi cnaaBH 8iapiaHAOTECHA MAJTHM
KoediuieHTOM TepPMIYHOTO PO3UWHPEHHA
(15,9—16,5):107 rpaa.” s intepsani
remneparyp 20—870 °C, mapoctifikicTio,
BHCOKDO KopodiiHow cTifikicTio | ocolau-
BYMH MarsiTHUME BracTHsocTaMH. 2. Halt-
fiabe 3acTOCYBAHHA 3HAHLLIH K0BaabTOBI
CNaBH 3 BAMKWMM METAlaMy — 3a7i3oM,
XPOMOM, HiKeJeM, MOniGLeHOM, BONLG paMon
1ir 3. KobansToBi cnaasy, WO MICTATh L0
50 % Co, 33CTOCOBYIOTH /A BUIOTOBACHHA
fetanedl, AKi EKCNIYaTyioTh npu BHCOKIH
TeMneparypi. Hanpurial, JomaTok Typbo-
PEAKTHBHHX IBHTYHIB.

KOBKHH YABYH — cipuit 4aByH
NiABHILE RG] NAACTHYHOCT], B AKOMY rpadiT Mae
gopuy naacrisuis: 1. MeTanesoK 0CHOBHOWO
KOBKOTO HaByHY MOMYyTh OYTH thepHT
(bepuTuit KoBKKi uasyn), nepait (nepairuuit



KOTEPEHTHICTE

KPHCTANH

KOBKHH 4aByH) 4K deputo-nepnit (peputo-
nepAiTHHA KOBKHA uyasyn). 2. KoBkui yasyn
mMowe o6polaaTHca pisanuaM. 3. 3 komxoro
42BYHY BHMOTOBARIOTE KoAiHYacTi i posno-
RifBHI BAAH, NOPUIHI AM3ENBHMX ABHTYHIB,
KOPOMKCAA KhanaHis, fetani ayenyenns i inwi
BHPOGH.

KOTEPEHTHICTD — yaromxenicts
(BamapKicTh OpIEHTYBaHHR) KPHCTANIMHHX
pewiTok Ha mewi gpox da3: |. Axwo mim
KpHCTanaMM 480X (as € KOrepeHTHICTb, TO
ofiuasl $hasd Ha3HBAKWTLCRA KOTEPEHTHHMM.
2. lpH HARBHOCTI KOTEPEHTHOCT] KPUCTAJB
PICT HOBOI (Da3H BiNOYBAETLCA 3 Ay He BEAHKOIO
wekakicTio; 3. Ha wmexi a3 maprescur—
ayCTeHIT MpH 3pOCTaHHI MapTEHCHTHOL
TJIACTHIY BHHHKAIOTS HANPYMEeHHA, AKI IWBHIKO
PYAHYIOTL KOTEPEHTHICTh KPHCTaNIYHHMX
peLiToK,

KOEPIIHTHBHA CHJIA — nanpyenicts
MardiTHoro noad, Heofxiana ana toro, wob
3BECTH 3MHILKOBY HaMmarHiyeHicTe B thepo-
marHeTHkax o Hyas (cumeoa H., oauuuus
gumipy — A/m): 1. Unum Giaslua Benusmua
KOEPUHTHBHOI CHIH, THM Binbiia MarvitHa
enepria spaska. 2. Huabky KoepuUHTHBHY cray
NOBHHHI M3F0Th HEPHTH, NPH3HAYEH] LA nepe-
MHKaHHA MpHcTpois. 3. [lpakTHUHO B AHTHX
MarHiTHHX CMAaBax OTPHMAHA KOEPUMTHEHA
cnaa nopaaky 145 kA /M. 4. Koepunrysua
CHAA B 3HAYHIH Mipi 3381eKHTb BIL CTPYKTYDH
matepiany i posmipis saipus; 5. Lna smen-
WEHHA KOSPUXTHBHOL CHAK 33ani3a 3BHMEHHO
BHKODHCTOBYIOT Biinas y CepesoBMlLl BONHIO
np# Temnepatypi Gumsekiil go 1000 °C.

KOE®IUIEHT OHOY3II — xinexicts
pedosiHM, o augyHaye (MpoxoauTs) yepes
oaxHuwo nuowi (1 ex?) 3a ogunuwo vacy (1
¢) npw nepenani KOHUeHTpawi, 1o AopiBHIE
oaunnui: 1. TemneparypHa 3anesHicTs
koediuienty Andysil nianopaLKOBYETHEA
eKCNOHEHWansHOMY 3aKoHy, 2. [lns BH3Ha-
yernn koedilieuty mudysii HeobxinHo MaTi
3JHAYEHHA BEJHYHH I'EEPE,QEKI:I'IOHEHIHMBHO!‘B

MHOMHHKA | eHeprii akTuBauil, 3. Koediuieut
nudysil | xapakrep foro temnepatypuol
3AMEHHOCT] BHIHAYAWTLCA MeEXaHizMOM
CAEMEHTAPHOTO MEPeMilleHHA THDYHLYRATL-
HHX aTOMIB.

KOHCTPYKLIHAHA CTANIb — syricucea
alo nerosBaHa CTanb, NpHIHAYEHA 147
BHTOTOBAGHHS AETANCH MawiMH | GyaiBenninx
KoHeTpykuia: 1. Kodertpyxuifina crans
€ LOPBTEKTOIAHOI, TOBTO MICTHTE MEHLLE HIK
0,8% C. 2. Biabuwicts NerypadsHux ene-
MeHTIB 36iAbWYIOTE MPOTAPTOBYBAHICTL
I NABKILYIOTE MexaHiYHi BAGCTHROCTI KOH-
cTpyKuiinol ctani. 3, Hassa xonerpykuiiaol
cTanl Moxe BiloBpamartd 11 ApH3HavenHA
(xoTeabHa, kAananKa, PECOPHO-TIPYHHHHA,
CYRHOGYAIBHE | in.),

KOPO3IHHOCTIHKA CTAJb — 7
# Came, 1o A Hepxasiloua cTanb.

KOPO3Il — npouec pyRHYBaHHA MeTallB
i cnaasis nia gi€io HaBKOAHWHBOTO CEPeIO:
sHwa: 1. 3a Mexaniamom KOpoaifiHore npouecy
pPO3pI3HAKTE XiMIYHY | eNeKkTpaxiMiyny
koposim., 2, Crifikicts g0 Koposil sHcoxo-
NEroBaHol CTan 3aneMdTb He TinbkW Bid
ximivHoro cwknagy crani, ane # sig i
MIKpoCTPYKTYpH. 3. Kopoain nia HanpyseHHAM
BHHHKAE NPH YMOBI ONHOMECHOI B3aeMaall
NEBHHX arpecHBHHX CEPedOBHIL | CTATHUHHX
Hanpysenb poarary. 4. Micuesa koposia
GyBac y BURARA naam (Hanpuknas, Kopoain
natyHi B MOPCHKiH BOAI) UM ¥ BACNALI TOYOK
(nanpuknan, Koposin aycTeHiTHol Xpomo-
HikeneBol Hepsasilouol cTanl B MOpCLEIH
sogi).

KPHCTAJIH — rtsepai tina 3i crporo
34KOHOMIPHHM PO3TaIIYBaHHAM 3TOMIE, IOHIB
4H MOMEKYJ, 110 YTBOPIOKOTE KPHCTAMIUHY
pewitky: |. B 3anemuocti Bin THNY 38'A3RY,
110 i€ B KPHCTaNiMHIA petniTul, pO3pisHADTE
KPHCTAAH [OHHI, aTOMHI, MOJNEKYJAPHI
i meranesi, 2, Kpucranu € ani3oTpONHHMH
rinamu, 3, CneundiunicTs CTPYKTYpPH
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KPHTHYHHHA HNIAMETP
————————————

KPHCTAAIZAUIR
—

gpHcTaniz ofymonawoe ocoGaAMBOCTE X
MexaHiYHHX, BACKTPHYHUX, MATHITHHX 1 1HILHX
nageTpocTed, 4. KpueTais yTBOPIDIOTLCR
3 Fa30B0I chaaH, po3nnaBis, MePeHACHHEHHX
pO34UHIB, 2 TaKOM BHACTAOK po3naiy TBEpPAHX
POSYHHIB | NONIMOPHHHX NEPETBOPENb.

KPHCTAJII3ALUA — nepexiz 3 pinkoera
4H rasonogiGHOTO cTaHy B TBEPLHH
3 YTBOPEHHAM KPUCTANIMHOI CTPYKTYPH:
| Kpueranisauin noMnHaEThCR MPH 0XON0L-
MCHHI DIIKOrD CnA3By HHKHe piBHOBaMHO]
TEMAEPATYPH | CYNPOBOLKYETECA BHAINEHHAM
npuxoBanol TennoTH. 2. Poamip seped np
apHcTadizadil CTaaBis 3aNeHMHTD Bij chiB-
BUHOLIEHHR KibKOCT] UeHTPIB KpHeTanizauil
i usMpaKocTi Tx spoctanHs. 3. B peasbHHX
yMOBaX HA NPOLEC KPHCTaNi3alll BITHBAIOTE
NOMILLEH

KPHCTAJNITH — e x came, o § 3epHo
{spucTanivse)

KPHCTANIYHA PEHIITKA — reomer-
PHYHE NPaBHALHE 3aKOHOMIPHE POITALLYBaHHA
atomis (iosis, Monekya) Teepaol pevoOBHHH
g npocTopic 1. PosMiph KPHCTaNiMHOT PeLLITKH

xapakTepusyiotech 1 napametpami. 2. Kpu-
cTaniqHa pelliTKa NefAKAX MeTanis Moxe
IMiHIOBATHC NPH 3Mini Temnepatyps. 3. Bine-
(UICTE TEXHIYHO BANIIHBUX METANIE YTBODIOKTE
CKAAAHY XPHCTANluHY PElWiTKY: KyGiuny
o6 EMHOUEHTPOBAHY, 4M KyOIYHY rpaHe-
UEHTROBAHY, YH TEKEAroHANbHY WIBHO:
YTIBKOBAHY-
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KPHTHYHA CTYIIIHb JE®OPMA-
il — penwuuna (ctyninb) naactryHol
Aedpopmauil METANY 4H CTLAABY, NPH AKIA micAR
peKpHCTani3alUinoro BiANany YTBOPIOKTECA
3epHa MAKCHMANLHOTO PO3MIpY: 1. KpuTHuna
CTYNiHE AeopMaLil MeTaTy 3aneHTE Bill HOTO
isnynoi npupond. 2. Kputhuna cTyNiHb
nechopmall HeBeHKa | 3HAXOOHTLCA B MeXax
3—8 %. 3. flxwo nicas nedopmauii nposo-
AMTHOR PeKPHCTANI3aWifHKR Bianan, To Tpeba
BPAXOBYBATH BEJHUHHY KPUTHUHOTO CTYREHH
nedopmallil.

KPHTHYHA TOYKA — Ttemnepartypa,
npH AKiK B MeTani 9u cnaasi sinbysaeTHCR
dasose nepersopeus; 1. [lag xoxHOrO
CNAZBY eKCTIepUMEHTaabHo DYAYIOTs KPHBI
OXONOAMEHHA | BH3HAYAWTh N0 HHX KPH-
TH4Hi Toukw, 2. Tpx moGynrosi giarpam
CTaHY OTPHMAHI 3HaUEHHA KPHTHUHHX TOMOK
¢nnaBie BIAKNaRaiOTh HA BEPTHKAJAbHHX
nimiax, #Ki BiINOBIAA0TE XiMIHHOMY CKLaLY
uMx cnaasie, 3. Tpu Harpisauni 3aniso-
Byr/elleBHX CrAABIB NEPETBOPEHHA NEPAITY
B ayCTEHIT MOYMHAETHCR B KPHTHUHIN
Todli A,

KPHUTHYHA IMBHAKICTH TAPTY-
BAHHHA — miniMansHa WBHIKICTE cTadi,
npH Akif He BiabyBaeTbcd audysiitHoro
poanany ayereniry (cumson V,,): 1. Kpuruuna
WEHAKICTh FApTYBAHHA 3MEHIIYETLCA ai
afinplIeHHAM BMICTY BYTJIELI0 1 AeTyBaAbHHX
eneMedTiB B ctani; 2. KpuTuuHy WBHAKICTE
rapTyBaHHA NBHILYI0TE BBEAEHHAM KofanasTy.
3. Mpu raprysaxsi cTank noTPiGHO OXONOA-
AYBATH 3i WBKAKICTIO GINBLIOI0, HIXK KPHTH4HA
IWBHAKICTE TAPTYBAHHA,

KPHUTHYHA IIBHKICTb OXO0JOI-
MEHHS — 7ve x came, WO H KPHTHUHA
[BHAKICTE FAPTYBAHHS.

KPHTHYHMH OIAMETP — wmakcu-
MaAkHUIL AlaMeTp CTANBHOTO LHATRAPY, AKXk
nporapToByeTheA Hackpias (nommicTio)
B GAHOMY OX0A0AXKYBaIbHOMY cepeLoBH L



JAATYHE
——————

AECYOYT ENEMEHTH

(cumBon Di): 1. Kpurwunuin piamerp
HeoBxinHo BpaxoBYBaTH Npw BHOOPI CTani A
BHpoGY. 2. 3Ha0uH iZeafbHHA KpHUTHYHKH
AIAMETP, MOMXHE BH3HAYMTH peabHHi
KPHTHYHWA niameTp ans wmartepiany npw
rapTyBaHHi y Bogi, B Mactuai i B mositpi,
KOPHCTYIOUHC CIELANEHOIO HOMOTPAMGH.

JIATYHDb — cnnas Cu 3 Zn (10 45%), uacro
5 momimkamu Al, Fe, Mn, Ni, Pb i inwux
enementis (B cymi mo 10%): 1. Jusapua
JATYHE MEE XOPOWY DIAKOTEKYYicTs i Maay
CXHIBHICTE no aixeauil; 2. JluTTa narydei
3NIACHIDIOT B 3EMAK, B KOKIL YH TiJ THCKOM:
3. 3a cnocofiom ofipofkn AaTyui NoginAnoTs
Ha nedhopmMosani naTyHi, 1o NANATECA 06pooL
THCKOM, | THBaPHI AATYHI, L0 BIIPISHAKTLCH
XOPOWHMH JHBAPHHMH BAacTHBoCTAMH, 4.
JlaTyHb 3aCTOCOBYHOTL B MALIHHOOYYBAHHI, B
ABTOMOBLLHIN | FOIMHHRKOBIH NPOMHCAOBOCTI,
B NPHAanoOYAYBAHHI | IHWHX ranyasx
NIPOMUCAOBOCTI,

JIETOBAHA CTAJIb — ctans, ¥ ckAan fKoi
CMELiansHo BBOAATE Jeryldi eIeMEHTH [LIs
NOKPAILEHHA eKCIIYaTALIAHKX | TEXHONOHHMX
saacTueocTed: 1. B sanemuocti Bin neryouux
efleMeHTIB PO3DIIHAITL MAPTAHLEBY, KPEMHHCTY,
XPOMHCTY, HIKeneBy | iHWi nerosasi crani.
2. KoHcrpykuifiHa Jerosasa cTans 3acToco-
BYETbCA B MALUHHOBYAYBAaHHI 1A BHPOGHHLTEA
BHpOBIB, AKi BHTPHMYIOTE NpH eKcnayaTauii
CTaTHuHi | aMHaMivHl wasantaxenns. 3. Jle-
TOBAHY CTadb 3 OCOOAMBHMH QI3HUHHMH
i XIMIYHHMH BAACTHBOCTAMH BHKODHCTOBYIOTh
LUIA BHTOTOBNEHA KANAHIB ABHTYHIB BHYTpILL-
HEOTO 3rOpAHHA, A0NATOK NapoOBHX i rasosux
Typ6it, XiMiuHOl anapaTypu | iHWKX BHPOGIE.

JIETOBAHHH YABYH — uasys, y cknaa
AIKOTC CMEiaILHO BROAATE JETYIOU eJ1EMEHTH,
0 HaJaKlTh HOMY RilBMUIEHO! MiuHoCTi,

KPHXKICTb — snactusicts Tteepaux
MaTeplanin PYHHYBATHCH MPY MEXAHIYHHX BRLHBaX
Gie3 nomiTHol naacTiuHol tedopmaii’ 1. Bemaky
KPHXKICTE M€ CTANL, 3arapTOBAHA HA MApTeHCHT
2.. KpHxKicTs 3aneHTh BIL CTRYRTYPHOTD cTaHy
Marepiany | ymoB BunpoGyBaHHR YHM BHLLA
KOHLEHTPAWIR HaNpy#eHb, THM CHAbHiLe
NPOABNRETHCA KPHXKIC T MaTepiaay.

IHOCOCTIHKOCT], MAPOTPHRKOCTI | iHIIMK
enactisocTed: |. B aanexiocti sin smicry
ABTYIOYUX EAEMEHTIB NEroBaHi YasyHH
NOMARIOTLCA HA MIKPOAErOBaH], HHILKDJErOBAHI,
CEePEAHLONErOBAHI | BHCOKONErQBaHI
2. [igbupaunsam sinnoBigHuX Aeryounx
EAEMEHTIB OTPHMYIOTh JEroBAHI YaByHu
2 piaHumu saacThBocTAMH; 3. 3 kopo-
JIAHOCTIKMX JIETOBAHHY YABYHIB BHIOTOS-
nA0Th feTanl ABMTYHIB i ayinis, &xi
EKCIAYATYIOTECH B HarpiTHx KHcaoTax,
BOJIOTOMY Napi | MOpCeKiH BOAL

JIETYBAHHSA — sBBefenHs B ckaan
METANeBMX CNAARIE CNeLialbHHX BJEMEHTIB
L1A 3MiHH OYI0BH CINABIB, HALAHHA TM MEBHHX
(Hi3MHHHX, XIMIYHHX YH MEXAHIYHHX BAACTH-
BocTed: 1. Kpis ctani, feryBanis 3acTocoBy0Ts
0N% CILNABIE HA OCHOBI MIL, /oMikI, XpomY,
THTAHY, Tyronaaskux metanis i ix. 2. [lin
BILIHBOM JIETYBAHHA 3MEHLIYETLCSH OEPHX-
UYBZHHA CNAaBy HemeTamesumu hasamu.
3. JleryeaHHs, nps AKOMY €J€MEHTH BBOAATL
8 Kiaskoeti 0,1% HasuBaeTben Mikpoaery-
sauHam. 4. JleryBauua BIHBAE HA KIHETHRY
(az0BHX MEPETBOPEHL B CTANI.

JIETYHOYI EJEMEHTH — ximiuni
efleMEeHTH, HEPEBQ}KHO MeTanH, Wo sEoATECH
B CKMal CnaasiB A48 HALaHHA M MEBHHX
snactueoctei: 1. OCHOBHRMH NeryHYHMH
e/IEMEHTAMH B KOHCTPYKUIHHHX cranax
€ Cr, Mn, Si, Ni, 2 Takox B HesenHKif KinbKocT
Mo, W, V i Ti. 2. Jlerywui enemMeHTH

285



NENEBYPHT

JIHIS CONAYC

——————

e

fepeBaNKHD POIYHHAITECA B OCHOBHHX thaaax
4ani30BYTIEUEBHK CMNEBIB 4H YTEOPWIOTH
cheuiaabsi kapGinn, 3. BiabwicTs 3aCTOCOBY-
BaHMK JETYHHHX LAEMEHTIB MOKNE YTBODIOBATH
iHTepMeTaleB] CNOAYKH, 4. BnauHe neryicuux
eneMenTiB HA KiHeTHRY iaoTepMivHOTO
posmany aycTeHiTy AyiKe BEAIHHMHA.

JIENEBYPHT — eBTekTHuHA MexaHiuHa
CyMILI aYCTEHITY | UEMEHTHTY, AkKa YTBOpIO-
€ ThCR NpH TEMNEPATYPI HHKYE 1147 °C; npw
remnepaTypi Hitsae 727 °C — eymils nepuity
| LeMeHTHTY. 0dHa 3 OCHOBHHX CTp)’HT}'pHHK
CHAZAOBHA 3aNi30BYTNQUEBHX cnnasis,
ronosHAM suAoM yasyuiss 1. B aHETHX
Jani30BYrAELEBHX CNJaBax nepefypHT
YTEOPAOETECA JIMIIE NPH BMICT] BYTALLIO Ginsiw
Wim 2,14 %, 2. Hamenicts KpHXKOTO
| TBepAOro AelelypUTY B 3ani30BYrAEUEBONMY
craB] BUKAKYEE MUMAHBICTE NARCTHYHOT
aedopmalil © YTPYARIOE noro MexaHi4HY
ohpubry: 3. Crani neneGypuTHOro Kkaacy
MICTATE BIZHOCHO HEBRAHKY KINBKICTB
2enebypuTy

JHUTTH — otpumanns supobin ¥ BHrARAI
niHAHBOK 3 pisedx matepianie: 1. YasyuHe
AWTTH OTPHMMANO PO3TNOBCIOAMEHHA B Gymi-
BeqLHIH TEXHIU | B METANYPrifiHiA MpoMuc-
aosocti 2. JluttAa B niwani gopmu
JACTOCOBYETHOA LA BHIOTOBAEHHA BHAMBOK
safpisHoMaHITHILOT GopMH, raBapuTia imacu
3 pizsrx cnnasis. 3, Byae-Akuil METOL NHTTA
wmae ceoi nepesar | Hemoaikd. 4. JIMTTAM
BHTOTORAAIDTE MAXOBHKH, G10KH LHAIHADIE,
woAiHHacTl 1 KYJA3YKOB] BAaNH, CTAHHHH
BENCTATIS, MOPLH] i T, M.

MATHIF — Ganckyumit cpitinreTo-Giait ner-
wwit meTan 3i rycruuow 1739 kr /M | Temnepa-
Typoio riaenenns 651 °C (cumson Mg): 1. Tlep-
BUHHMA Markid, OTPHMAHHI eNeKTpONioM YK
TEPMIMHHMK CTIOCODAMH, ManaoTs padiHyB2HHIO,
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JIIKBAIIIS — ueonHopinHicTs XiMiYHOrO
cKAaLy 32 06'eMOM 3/HBKE, BHIHBKH, fetaxni,
3epHa, fiKa BHHWKAE NpH kpHeTamiaanii MeTany:
|. Haf6insma AiKBauia crnocTepiraeTses
y cnnapiB 3 Be/MKHMH IHTEPBANAMH TeMnepa-
Typ mouaTky i Kinus Kpucranisauii. 2. Bua-
cninok aAikeauii B MeTtani BHHHKaE pAN
netexTis: rapayi TPIUMHH B 3AHBKAX,
BHOHBKAX | 3BapHHX wBax, axizoTpomin
mexaniuuux snactusocted 1 in. 3. Cipka
i thocop B CTaNRX MaWTh MaKCHMadbHy
cxuaBHICTI0 0o Aiksawi, 4. [lo6 nonepenT
nikpaliio 33 FYCTHHOIO, CII2B 0XOJ0AKYIOTH
wekaxo. 5. Jlikeauin BHBYAKTH 33 J0NOMOT00
AKicHHX | KinbkicHHX MeToAiB isHko-
ximMigHOTO aHanisy.

JITHIA JIKBIAYC — sinin Ha miarpami
¢TaHy, AKA NOKAaye TeMmepatypy novarky
kpHeTanisauil cnnasis: 1. Mix nixieio niksinyc
i ninielo conifyc B piBHOBa3i 3HAXONATHCA
nsi dasu. 2. Cxaaa pinkol dasu npnu
kpuctaniaanii sMIHIOETLCR 1O qiuii nikeizyc.
3, Jlinia nixsinyc npenctaage coGoi0
reoMeTpHYHE Micue TOHOK JixBinyc.

JITHIA COJIIJIYC — nikia Ha giarpami crany,
KA NOKA3YE TEMNEPATYPY KiHUA KpHeTamizawl
cnaasis: 1. Jlns sW3vaveHHs ckaamy
i KinpKoeTi (a3, WO ZHAXOAATECA B pistoBa3i
npu Gyab-RKif TemnepaTypi mix niniewo
nikeinyc i Ainieio coiayc, Tpeda CHOPHCTATHCH
npasunom sigpiskis (npaBHAOM Bame/IR).
2. [Mpoexuis TOMKH NEPeTHHY KOHHOILM
3 ninieln CONIRYC BKA3yE CKAAN Teepaoi Ghazu.
3. Jlinis coninyc npemctasnse cofoio reo-
MeTpHuHE Micle TouoK coniayc.

2, OGpobky markiio THCKOM NPOBOIATE MpA
ninsuuierif Temnepatypi. 3. Marnii mae many
witmicTs | nnacTamicrs, 4. Tlp HarpiBanyi MarHii
AKTHBHO OKMCIOETLEH | NIeTKO 3aiMAETheR, 0c00-
WSO Y BUrAAA NOPOLKY 260 APIGHOL CTPYHKKY.



MATHITHA FPOHHKHICTH

MAKPOCKOIMIYHHE AHAMS

MATHITHA ITPOHUKHICTD — thiauuna
BENHUYHHA, AK2 KiMbKICHO xapakTepHaye
3M4THICTL MaTepially HaMmarHiuysaTHes
B MarHiTHomy noai (cumeoa p ): |, Biznocha
MarHiTHa NPOHKKHICTL (EPOMArHiTHHX MeTanis
NGCATAE AECATKIB i COTeHb THCAY OOMHHLL,
a 07 IHWMX MeTalis BOMa OaHabka Ao
onuHHuL 2. BIlHOCHAa MardiTha npoHUKHICTS
NOB'A33HA 3 MarHiTHOK COPHHHATAMBICTIO

CMiBBIIHOILEHHAN p=k, +1. 3. Maruitha

NPOHHKHICTE 3aJ€MHTh Bill WBHAKOCTI 3MIHK
HANPYEeHOCTI MarHiTHOrO MoJR.

MATHITHA COPHAHATJIUBICTDL —
3AATHICTE MaTepiany HaMarHiuyBaTHCh

8 MarnitHomy noai (cumsoa k, ): 1. Busuen-

HA MArHiTHOI CRPHHKHATNAHBOCT] HEOPraHIMHHX
MaTepianis nac samausy inbopmauin npo ix
CTPYKTYRY. A03B0NAE OyAyBaTH Niarpamu craqy
cnnasie i 7. n. 2. MarditHa crpHiHATAMBICTS
3ANEMHTE B HANPYXEHOCT] MATHITHOTO NONA.
3. lpu myme BHCORIN HanpyMXeHocTi
MATHITHOrO NONA AHQepeHUIHHa MardiTHa
CNPHHHATAHBICTE AOCATAE BENHYHHH, AKA
BNACTHBA NapaMarHiTHHM MaTepianam. .

MATHITOM'SKI MATEPIAJIH —
MaTepiann, AKi Nerko HAMarHiYywThes
8 MArHITHOMY N0J1 i JErko PO3MATHINYTLCH
rosa HiM: 1, JLas MarriTom akux Marepianis
XapaKTepHi HH3bKa KOBPUHTHBHA CHAA | Mani
BTpaTH Ha ricTepesuc. 2. Jlo marnitTom akux
Matepianis BUIHOCATLCR NEPMANON, NepMeHLIp,
330130 apMKO, KapOOHIIbHE | EACKTPONITHYHE
330130, eNeKTpoOTeXHiMHa cTaas | i
3. Marnitom'aki matepianu nipLawTh
TepMiyHil ofpobui B BAKYYMi 4H B cepelo-
BHLL BOAHIO,

MATHITOCTPHKIIIA — 3mina poamipie
| fopmu Tina npu Horo HamarHiuysaHHI:
1. O6'emHa MarHITOCTPHKLIA B ABRKHX cnnapal
nocaArae zHauHol BedHYHAH, 2, Excnepumen-
TalBHO MATHITOCTPHKUIA Halbinblue BHEYaNach
8 NoOAIKPHCTaAIYHHX pepomardeTikax. 3. [as

3301133 NO3NOBKHA MarHiTOCTPHKLIR 8 Chaf-
KOMY MarHiTHOMY nofi M3E NOIHTHEHMI IHAK,

MATHITOTBEPIAI MATEPIAJH —
MaTEpIanH, AKI BAMKO HAMATHINYIOTHCH
B MarHITHOMY NeJ| | BRMKO PO3MarHiMyioTees
noza Hem: 1. 3 marnitoTeepanx matepiadis
BUTOTOBASAOTE NOCTIHHI MATHITH, IO BHKOPK-
CTOBYIOTBCH B MIKPOZBHTYHaX | ¥ 8uMipio-
BaibHHX npuaagax. 2. Hanisdatpuxaty
3 NeOpPMOBaHKX MarkiTOTBEPARX MaTEpialis
OTPHMYIOTE ¥ BHLAALL APOTY, CTPIHOK, CMYT
yu npyTkie, 3. [4ogi nicas crikassn Maruito-
TREPAl maTepianH NiAAZOTL NAACTHYHOMY
AeopMyBaHHie 3 nofanewow ofpobkaio
PI3aHHAM Y¥ WTAMNYBAHHAM,

MATHIEBI CIJIABH — ausapi
i ofpofinoeani THCKOM CNJaBH Ha OCHOB
MATHI0 3 NOOTKAMH aTIOMIHID, LHHKY,
MAPTAHLIO, UHDKOHIK, PIAKOZEMENbHRX | IHLULIHX
enemenTie: |, Marniesl cnaasu aa npuaHa-
UEHHAM NOJINAOTECH Ha AHBaPHI | oBpofam-
Bani THckom, 2, Marniest cnnasy mozawTs
JNHTTHY, 06polll THCKOM, 3BApICBAHHIO | Me-
xanidnin oGpobul pizanuam. 3. [oGpa
06poBABAHICT DI3AHHAM € GAHIEID 3 TIepeBar
Marniessx cnaasis. 4. Baactusocti mardiesux
CNAARIE MOKPAYIOTH MOAHMIKYBREHAM
5. Wnpoke sactocyBaHHA MardieBi craas
3HAXOAATE B SNCKTPOTEXHIMHIH MPOMHCADB0C-
Ti, 8 2piabynysanHi | cynHoBYIYyBAHHI,

MAKPOCKOMIYHHW AHAJI3 —
BHBYUEHHA OYQOBH MeTanis [ cnaasia
HEO30POEHHM OKOM 4H NPH HEBEAHKOMY
aGinswenni (ne Ginbwe 30 pasis): 1. [lpu
MAKPOCKOMIMHOMY 2HAI3] MOMHE BCTAHOBHTH
AKICTE METANY, CMOCIO BHTOTOBAEHHA JeTani
i NPHYMHY pYAHYBAHHA T NpH eKcnayaTauii.
2, MaKpockoniyHui aHania A03B0MINE BHABHTH
HEMETadi4H] BEAWYEHHH, MOPHCTICTS,
YCAAKOBI PAKOBHHH | IHWI lefekTH.
3. MaxpockoniyHui ananis NPoBOAKTLLR
TPEOMA CIOCOOAMH: OFARAOM NOBEPXHI AeTani
(MeTany), BHBYEHHAM 3A0MY | BHBUEHHAM
MaKpouLnidis.
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MAKPOCTPYKTYPA
e

MIKPOCTPYKTYPA

= —r—

MAKPOCTPYKTYPA — Gynosa MmeTanis
i cnAasis, AKY BHIOHO HEO3GPOEHHM OKOM HH
ApH HeBelHKHK 36ipLIEHHAX (ne Ginbwe 30
pasis). 1. B npaxTuui TepmiuHoi 06pobKi
cTasi pOINOBCHIDKEHHH AHNI3 MAKPOCTPYKTY-
pu: anomy. 2, [LnA BHABICHHS MAKPOCTDYKTYPH
MAKPOULEIQ TPaBAHTh KOHUEHTPOBAHHMH
POMHHAMH KHCNOT B XOOLHOMY afo raps-
qomy suraati. 3. JocnimeHHA MakpoCTRYKTY-
pH € LIHHHM | HEOOXIAHKM METOLOM BHEHEHHA
MEeTaneBMX MaTepiamis

MAKPOLUJII® — wmeTanesHit 3pasox
3 MAOCKOW WAlGoBAHOW MOBEPXHEW,
npHIHAYMEHHH NAA BURBAEHHA MaKpo-
crpykTypu: 1. Makpowaidgy 3i cTasesoro
| UABYHHOTG NMTTH MOXYTh GYTH BHKO-
pHeTadi ANA BHABARHHA JAiKBaUll CipkH
i docgopy. 2. Maxpowsid npeacTaBafe
co6olo naacTHEY ToBlHAOK 15—30 MM, ARy
BMPI330Th 3 BH/MBKH, NOKOBKM HH nerani
| ninaKTe waidysannio, 3. Anania makpo-
whiha Aonomarae BUABHTH Fpyoi nedekTH
CTPYKTYPH.

MAPTEHIBCBKA CTAJIb — crab, Wo
BHMAABAAETHCA B MapTEHIBChKHX Mewdx:
1, Maprenibeska cTaub Gisbll BHCOKOE AKOCTI,
Wi WOHBEpTepHa, TOMY BOHE HOe Ha
BUroTOBACHHA Oinb BIANOBIAANBHIMIKX
pupobie. 2. [Tpy BHpoGHKLTEI MapTeHiBCbKOD
£7a0] BMKOPHCTOBYIOTb He TilbKM DilKHH
HABYH, ae TAKOM | MeETaNeBHH oM,

MAPTEHCHT — nepecuuennit TEepusil
PO3YMH BYTJEW0 B o-3a0i3l; o4Ha 31 CTPYK-
TYPHHX CHAZACBHX B 3aAi30BYTAUEBHX
enaasax: 1. TeepnicTs MapTeHCHTY 3aN8MHTD
gin emicTy B HeoMy syraeuso. 2. [lpu sMicTi
B crani 0,7 % C teepalecTs MapreHcHTy
AOCAraE MaKCHManbHOTO IHAYEHHA. 3. Bu-
KPHBIEHHA KPHCTANINHOT PELIITKH MAPTEHCHTY
CNpUAITE BHCOKIA MiunocTi | TeepgocTi
3arapToBaHOl CTafi, @ TAKOW MO0 HHIBKIA
nnaetTHyHocTi, 4. YTBODeHHA MapTeHCHTy
CYNPOBONKYETHEA 3Binbwennam ob'emy
CTam
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MAPTEHCHTHE NEPETBOPEHHSA —
Geanndyailite dasobe TIRPETBOPEHAR AYCTEHITY
B MapTEHCHT ¥ 3a/i308yTeLeBHX CMAaBaX, AKe
BiabyBaEThCA MPH PI3KOMY OXONOMKeHH]
3 Temneparypy Brie 727 °C: 1. Y peaynbrari
MapTEHCHTHOTO MEPETBOPEHHA B CTaAi | YaBYHI
YTBOPIETHCA HEpiBHOBAXKHA CTPYKTYpa.
2. TemmepaTypHHA iHTEPBa) MAPTEHCHTHOTO
nMepeTBOPEHHA 3ANEMHTL BIA XiMiuHoro CRAALY
ctani. 3. Byraeus (HTEHCMBHO 3HHMYE
TeMnepaTypy NoYaTKy | KIHUA MAPTEHCHTHOTO
NepeTEOpEHHA.

MIOHI CIIJIABH — cnnasH Ha ocHOBI Mim:
1. MinHi ¢NAaBH OTPHMYIOTL CHM3BIEHHEM
Migi 3 pisHuMH eneMeHTaMH 60 iHWHMH
cnaasami; 2, CrifikieTs MiHNX CTLI2BIB NPOTH
Kopo3il 3anekHTb Bifl NPHPOAH JIETYHHOID
eneMeHTY | HABKOJHMUWHBOMO CepefoBHLIA.
3. BiabwicTk MiAHHX CJAaBiB He MILAETHCHA
amiuHioYil TepMiunii o6pobui. 4. Minsi
cnnaBH NOmIARIOTE Ha naTyHi, GPOHIH i MigHo-
Hikenesi cnnaes.

MIAb — poMeBo-YePBOHMA METAN 3 TYCTH-
Howo 8960 kr/m? | TemnepaTypoio NAaBeHHS
1083 *C (enmsoa Cu): 1. Ulnpoke sactocy-
BAHHA MiLi BH3HAYAETLCA TAKHMHE Ii BAaCTHBOC-
TRMH AK BUCOKA AEKTPO- | TENONPOBIAHICTS,
NAacTHYHICTE | Koposiiina crifikicts. 2. Mias
BHKODHCTOBYETLCR 1A BUTOTOBARHHSA XiMIHOT
anapatypr {Bakyymanapatis, neperoHHUX
koTaie, sMifioukis i T. n.}, ane ocobauBo
WHPOKD YHCTE Milb BHKOPHCTOBYETBCA
B eNeNTpOTEXHIUI.

MIKKPHCTAJIITHA KOPO3Id —
KOpoais MeTany no Mexax sepeH: L. Mixgpuc-
TaniTHA KOPO3iA 3HHMYE MeXaHl4Hi BRACTH-
gocTi MeTany 6e3 3MiHH 30BHILUHLOMO BHIAALY
fioro mosepxHi. 2. flBMue MimEPHCTAAITHOI
kopoaii B Hepxamiiouift ctani nos'asaHe
3 NOHMMEHHAM KOpoaifiHol cTifikocTi Mex
3epeH NpH yTeopeHti kapGiis xpomy.

MIKPOCTPYKTYPA — Gyiosa Mertanis
i cnaasie, Wo BHBUAETHCA NPH BEAHKHX



MIKPOUILTI®

MO3AIYHA CTPYKTYPA

abinswennax {Ginww wix 8 30 pazis):
1. MikpocTpykTypa BH3Haua€e OCHOBHI (i3HKo-
MexaHiuHi BracTHROCT] Matepiany. 2. Mikpo-
CTPYKTYpa CNABIBE 3MIHIOETHCA PH HATPIBaHHI
i oxonomkenni (npw Tepmiunii e6po6ui), npu
nAacTHYHIH pedopmauii (npu kysauni,
wramnysauyi, npoxarui); 3. MikpocTpykrypy
BHBYAITh Ha cneuianbiux ssipunx-wnidax, ski
nicas wWhigysanua i noaipysanHa nigLawTs
TPaBAEHHI0 POIYHHAMME KHCIOT.

MIKPOIMJII® — ssipeus 3 naockoio
NONIpeBAHOID NOBEPXHELD, MLAHKIA TPABNCHHIO
PO':NHHOM KHCaoTH abo JYTY DA BHABABHHA
mikpoctpykTypu: 1. [poTpasaeni mikpownigu
NPOMHBAOTL Nill CTPYMEHEM BOAH, NOTIM
B CnHPT | CYWAaTh GinbTPYBANLHHM RanepoM
abo Tenaum nositpam. 2. [aa nonipysanus
MIKPOULTiiB HOPHHX MeTalis BHKODHCTO-
BYIOTh OKHC AJHOMIHII0 YH OKHC XpOMY,

MICIHEBA KOPO3IH — koposia, axa
YPaxae NesHi RIIAHKH NoBepxHi Metanis.
Micuena xoposis Mome 6yTH y BHIIAL KODO3il
NAAMaMH, BHPasKoBoi Kopo3il, Toukosol,
NiANOBePXHEBOI | MiXKDHCTANITHOI.

MILHICTb — snracTusicts Matepiania yHHK-
TH ONip pyfiHyBanHio abo nacTHYHI nedopma-
uii nig ennxeoM 30BHiwHIX cun: |, Bucoka
MILHICTE AOCATAETLCA LLAXOM apMYBaHHS M'a-
KOl MeTaneBol MaTPHLI Ge3npekTHUMHE HUTKO-
NONIGHHME KPHCTAJaMH METANIB | HemeTanis.
2. MiunicTs MeTanis Mowe GyTH nilpMuEHA
MeryBaHHAM, X0N00HOK NAACTHYHOK fediop-
mauieio i Tepmivnoe 06pofkoio. 3. [Minenwes-
HA MILHOCTI METaNiB CYNpPOBOAMKYEThCA
IHMMEHHAM IX NACTH4HOCT] | B'A3KOCTL

MOJAHPIKATOPH — pevosunu, wo
NOABKOTLCA B HEBENHKMX KiABKOCTAX B pinki
CNAABH 3 MeTOW SH.I'IHHY.H& npouec
wpuctanisauil (nonpibmosanus abo 3amixa
DOpMH CTPYKTYPHHX ckaaposux): 1. Jam
AMOMIHIEBUX CNA3BIB SK MOLHGBIKaTOPH
3ACTOCOBYIOTL COMI My>KHHX Metanis, Ti, B, Nb,
Zr, a Tarox oarodacwo Ti | B. 2. Maruii

19 Merasuanascrsn

3ACTOCOBYETRCH B AKOCTI MogudikaTopa npu
BUMIABUI BHCOKOMIUHOrO 4Yasywy. 3.
3acTocyBaHHA KOMIIEKCHKX moaHfikaTopis
AO3BOMAE 3HAYHO CKOPOTHTH KiNbKicTs
HEMETANEBHX BRJKYEHL, NOLPIGHHTH 3epia i
MABHLHTH TIACTHYHICTS cTani,

MOJIH®IKOBAHHH YABYH — uaeva
3 BHCOKHMH MEXaHiYHHUMH BAICTHEOCTAMM,
B AKOMY rpadit mMae kyasety dopmy: 1. Mao-
BHGiKoBaHK YaBYH BILPIZHAETLCA XOPOLIOK
MILHICTIO, NILBHLIEHOI0 NAACTHHHICTH | B'Aa-
kicTio, 2. Beegenna Sn, Pb, P, Sh, N i inwwx
ENEMEHTIB CNIPHAE OTPHMaHHK NEpAiTHHX
CipHx MOAH(bikoBAKKX yasyHis. 3. Mexaniuni
BAACTHEOCTI MOAH(IKDBAHOTD YaBYHY HAOAH-
MAOTbCH A0 BRacTHBOCTeH cTani, 4. Bucoko-
MILUHHA YaBYH 3 KyaenomiGHum rpaitom
OTPHMYKOTh BReleHHAM B poannas Mg, Ce,
Ca, P3M, airatyp i KoMnaekcHux MoaHpika-
TOPIB.

MOIHPIKYBAHHSA — ssenenns 8 piaki
MeTalH | cnaaBH cheuUiabHHX DeYOBMH
(monudixaropis) ana nonpiGuenns CTPYKTYPH
i nokpawenns snactusocTer: | Moaudiky-
BAHHA, OKPiM NOKPAULEHHA MEXAHIYHHX BAacTH-
BOCTEH, NOKPALLYE TEXHOMOMIUHICT CAAaBiE
npy# AKTTI | ofpobul Teckom, 2, Ocofiauso
edekTHBHEe MOLHDIKYBAHHA NHTHX crasis.
3. BrcokoMitnuit uaByH 0TpUMYIOTE MogHGi-
KYBaHHAM CIPHX YaByHiB.

MOOYJb MPYXHOCTI — BigHoweHHRA
HaNPYMeHHA A0 BHKNHKAHOI HHM NMPYHHOI
nedopmauii: 1. Tepmiuna obpobra abo iHwi
cnocofl 3MiHH CTRYKTYDH MeTaly NpakTHYHO
He MIHAITE MoaynA npyxHocti. 2, Mogyas
NPYACHOCT] 3MEHIIYETHCA 3 MIABHLLEHHAM
TemnepatypH, 3. Benuyuna mogyns npyx-
HOCTi BHKOPHCTOBYETLCA MPH PO3PAXyHHaX
pistux koHeTpykuii. 4. Monyae npyxHoeTi
RAPAKTEPHIYE ONIp MaTepiany NpymHId
netopmaii.

MO3ATIHA CTPY¥KTYPA — cipykrypa
KPHCTay, L0 CKAAA3ETLCR 3 APIGHHX NinaHoK

289



MOJAIEAFHOB! CNJABH
——

HEPXABIFO9A CTANb
8

{5nowis) KpHCTANINHOT PEWITKH piaHoro opi-
enTyBanHs {PDIXOWKEHHS B OPIEHTYBaHHI —
setue 10 rpaaycis): 1. TlonpiGHeHHS faoKis
mo3alunel CTPYKTYPH MpH piaHHX npouecax
ofpodKH Befe N0 3MIHH BAACTHBOCTEH METaNIB.
7 Y naHdil 4ac € YHCASHH] BKCNepHUMeHTalb
4 3ac0fi 117 BUBUEHHS MO33iYHOT CTPYRTYPH.

MOJIBIEHOBI CITJIABH — cnaasi Ha
acsiosl moaibzeny; 1, Jas niiBHILEHHA
I'(‘KHO.?!DF[‘{HHX Ea‘[aCTHBUCTEﬁ MGﬂiﬁﬂBHQBHX
CONABIR 3ECTGCOB}'ETBCH -’F‘EFYBBE[HH MaJTHMH
kibkoctamy B, Cr, Ni, Ta | meaxux pifko-
SeMensHHX eneMeHTiB, 2. Basanson BRacTH-

HAKJIEIl — 3siuderHa MeTaniesHx mare-
piain Nil DK XOA0LHOK naacTHUHO! nedop-
walli: 1. Haknen € eeXTHBHHM METOLOM
NiABHLEHHA BHTPHBAN0CTI BHPOGIB 3 KoBaHOL
| TATOI CTaM, & TAKOM 3BAPIOBANBHHA 3'€/HAHb.
2 Tlpw repauifl naactaurin nedopmauii
META1iB HARAENY He BIAOYBAETHCA, TAK AK BiH
SHIMAETBCR 3ABAAKK PEKPHCTAI AL

HATIPY KEHHS — BHyTpiWwHi canH, o
AOPIBHIOTE BEAMYMHI 30BHIKLOT CHAH,
piiHeceHal o OAMHHUI nAouwli nepepiay.
Hanpysenun | poay (s o6'emi serani), 1l
pony (B ob'emi sepen), Il poay (8 o8'emi
EAEMEHTAPHHX Komipox]: 1. lna ameHWweHHA
BHYTPIWHIX HANPYKEHE NPH TAPTYBaAHHI
33CTOCOBYIOTL Pi3Hi cnocolM OXOJOLKEHHA.
2. Hanpysenna, aki adeperaucs y fetanl B
pe3yabTaTI OXOMOAMEHHR, HEZHBAWTLCA
JANMIWKOBUMH HANpYys#eHHAMH; 3. 30HanbHi
HanpyHeHHA HBHHUKAKTL TONOBHHM HYHHOM ¥
Pe3syAbTATI TEXHOJOTIMHHX mpouecis
BHIOTOBJEHHA LeTani.

HEMETAJIYH]I BKIKYEHHA —
MaKpo- | MIKDOYCTHHKH B METanax i cnnasax
{Kap6iag, OKHCAH, CHATKATH, CYABDIIM, HITPHIH),
AKi YTBOPIOWTECA B MeTani 8 npoueci BupoG-
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sicTio MoJiBAeHOBMX cnaasiB € IX kapo-
mitpicTs: 3. Moni6ieHoBi CNAaBH WIHPOKO
3ACTOCOBYIOTBCR LA BHFOTOBAEHHA feTaned
paxer i iHIKX HiTanbHKX anaparis.

MOHOKPHCTAJI — okpemnit Kprcrtan
3 QOHOTHMHCK KPHCTANivHOIO pPelliTKOW.
|. MoHOKpHCTanam [AHOTO enemMeHTa 3a
nonoMorol BianoeigHol OGpoGKH MOXHA
HafaTH eAMHY opieHTauin. 2. MoHOKpHCTANH
33CTOCOBYIOTE OCOGAMBO LIMPOKO B pamio-
Texuitl i panioenextponiui, 3. MonokpucTanu
BaraTeox PEMOBHH BHPOLLYIOTE WTYHHO,

unwrsa; 1. Hemeranivui srinoyenHs, K NPaskno,
noripwyoTh AKICTE METaly: 3HHXYIOTh onip
BTOMHOMY pYHHYBaHHIO, NAACTHYHICTS, Npo-
rapTosyBanicts i T. I; 2. Cknan HemeTaneBux
SKOUEH HarTille 33 BCe BHIHAYAK0T: MIKPO-
PERTEHOCNEKTPANbHHM BHANIZOM.

HENOBHE TAPTYBAHHH — rapryBands
cTani, NpH RKOMY HArpis NpOBOARTE BHLIE

TeMIepaTypH Acl. ajle HHWHE TeMNepaTypH

fﬂ‘::‘1 g Agy ¢

nigzawTe 3aesTexToinmi crani. 2. Tlpu
HenoBHOMY TapTyBanHi 3aeBTEKTOINHI cTal
MaiTh Olbl BHCOKY TBEPAICTH 33 PaxyHOK
HanIMWKoeBoro uemenTHty. 3. Temnepatypy
HEeMoBHOTO rapTYBAHHA BHOHpaAKWTE 3a
NPaBynoM:

. HenosHoMy rapTyBaHHIO

19,5 = Ac, +(30°-50°).

HEPXKABIIOYA CTAJIb — crans, crifika
npoTH Kopodii 8 yMoBax BNAHBY aTmocdepH
i caaboarpecusuux cepeposnuy 1. Koposiitia
CTifiKicTh HEpXKABIIOUHX CTANeH 31 KHTb Bill
CKIALY, CTPYKTYPH, TephiuHOi 0GPODKH, 8 TaKaK
Bil cxnaly arpecHBHHX CcepefnoBHIL.
2. XpomsuicTi Hepxasiloyl cTanl 3aCTOCOBYIOTb



HH3ILKHA BIAMAA
i

HOPMANIZALISR

—e

CF AK KOHCTPYKUIAHMM MaTepian aq knanauis
rigpaBniyHux npecis, TypSiHHHX nomatok,
apMaTypH KpPekiHr-yCTaHOBOK, pixydoro
IHCTPYMEHTY, NPYIKHH, NPenMeTis nobyTy.

HHM3bKHWH BIAMAJ — sinnan crani um
HaBYHY 3 HATRIBAHHAM HIMKUE TeMIepaTypH Ay
I. MeTow HH3eKoro BiANany € aMeHLeHHs
BHYTPILUHIX HAMPYMeHb NPH 3A00BLILRIR CTPYK-
Typi metany; 2. Huabkui#l siinan 3HaxoouTh
3ACTOCYBAHHA NPH TePMiyHil 06poBL BHAHBOK.

HIKEJIEB] CIIJIABH — cnnasu Ha ocHosi
nikemo: 1. BaacTHBocTi HiKenenux craasis
3AfeMaTe BIL TeXHoAoril BHpoGHUUTBA
i cnocobis o6pobku. 2. B KOHCTPYKUIHHKX,
TEPMOENERTPHHHHX, MATHITOM AKHX HikeaeBHx
CNNABAX NOENHYWTLCH BHCOKA MiuMieTs
i NiABHILEHE MAAcTHYHICTD, 3. Hikenesi cnnaey

OKAJIMHOCTIHKA CTAJIb — te x came,
1o B #apocTiHKa cTans.

OKAJNIHHOCTIHKICTD — e x came, wo
H HMapocTifKICTh.

OKCHIYBAHHSH — HaBMHCHE DKHCIEHHS
NOBEPXHEBOTO lUAPY METATeBHX BHpOOIB
3 METOHD 33XMCTy Bif Koposii: 1. [lna anominio
i HOro cnAasis IWHPOKO 3ACTOCOBYETHCA

[IAPAMETP KPHCTAJIIYHOI PE-
IIITKH — sincrans Mixx aromamu no pedpy
kpucTanivnol pewirkn: |. Benuwuuna
napamerpa KPHCTaliyHOl DEWiTKH BHMI-
PHETLCA B aHICTpeMax 4K Kinoikcax; 2. 3mi-
Ha napaMeTpa KpHcTadiidHol peliTkH cno-
CTEPIraeThest NPH YTBOPEHHI TBEPLOTO POIUHHY.

L9*

MAACTHYHI PH BHCOKIH TeMeparypi, mitamTs-
CA NPOKATL, BOMOYIHHIO | UTaMIYBaHHK.

HITPOILEMEHTAILLS — Te x came, wo it
rasope LiaHyBAHHA.

HOPMAJII3ALIA — repmiuna ofpobika
eTaji alo 4aByHy, WKa MOJIATAE B HarpisanHi
BULLE TeMNepaTypH a3oBHX MepeTRCpPeH:.
BUTPHML | NOfadblioMy OXOAODLMEHHI Ha
nositpi: 1. Hopmaaizauin manae crani
OLHOPIZHY APIGHO3EPHHCTY CTPYKTYPY,
MOKPALUYE THM CamMM™m 1| BAZCTHBOCTI,
2. B nopisusnki 3 siananedon crandio
MiUHICTE | TEEPAICTE CTaNi nican Hopmanizaui
BHIMA, a nnacTHYHicTs HKmua, 3. [aa
HHILKOBYT/IEUEBHX HEJRrOBEHMN CTaMeH Blanan
3AMIHAIOTE HOPMANI3aLILIo AK BiABLL MPOCTOW
I mewesoi onepaticio.

eNEeKTPOXiMiYHE oKcHIyBaHHA (aHOdyBaNHA)
2. B 3aAemu0CT] BIL peiHMY OKCHLYBaHHA
| CHASLY CIUIABY OTPHMYIOTH OKHCHI mAlBKH
TOBLMHOK Bill foned miskpona go 500—
600 mrnm. 3. TepmonosiTpane okcHIysaHn
BHpoGiB 31 canasis Tumy nepsmanod
HOCATAETHCH HATPIBOM B edekTponedi npu
Temnepatypi Big 400 no 800 “C Ha nportasi
30—90 xB 3 NORAJABIWHM NPHCKOPEHHM
OXOMOMHEHHAM.
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HACHBYBAMHA

MOBHE FAPTYBAHNSA
A T e et T VT il BT

e —

NACHBYBAHHSl — nepexin nosepxsi
MeTany B NAcHBHME CTaH, NPH AKOMY piaxo
ynoBiasHOETEER KOpO3ia: 1. [TacHBYBaHHA
MeTaay MOUHHAETLCA OPH noTeHuiani
nacusRauil £, | KpHTHUHIH FYCTHHI CTPYMY
;.. 2. TIpo CXHABHICTE METAAY N0 NECHBYBAHHA
CyaaTs no HOHUEHTpALIl NacHBYBaALHOTO
HeOATKY UM BEAWUMH KPHTHUHOL TYCTHHHM
CTPYMY

NEPEOXOJIO/DKEHHA — oxcnonsenin
penOoBMHH HHMHE TEMIEP2aTypH fioro
PIBHOBAMHOTO TEPEXOLY B iHwHE haszosHA
cran (wanpurnal, HHMUYE TeMNepaTypH
przeaensa) L [Ipu 3anusauni pilkoro MeTary
& xonomsl meTanesi QOpMM 3abe3nedyeThed
joro nepeoxonoukennn. 2. HeoOxinxa cTyninb
MEpPEOXOADLAEHHR METATY NPH KpHCTanizauil
337eMMTh Bill Aoro MPHPOAH [ HHCTOTH.
3 Tlpu nepeoxosoawedni piakoro cniaasy
HH#4E BH3HAYEHOI TEMNEpaTypH B HBOMY
VTBOPIOIOTECA CTIAKE KPHCTANIMHE 32POLKH.

MEPNIT — mexaHidyHa cymiu deputy
| UEMEHTHTY: OLHA 31 CTPYKTYPHHX CKAAN0BEX
cnnasis samisa 3 syrneuem: l. 3epHucTHA
(rao6ynspHuR) NepaiT YTOBPIOETHCA 3 HE-
OAHOPIAHOTO AYCTEHITY MPH CheliaasHOMY
sianani 2. Mexasiysl BracTHBOCTI nepaiTy
CYTTERD 3MIHIOKOTLCA NPH 3MiHi poamipis
(ToBLLHH) HEPHTHO-UEMEHTHTHHX NAACTHH.
3. Mepnit wacTiiue 3a BCe Mae NAaCTHHYACTY
GynoBy i € MILHOI CTRYKTYPHOK CRAZA0BOK0,

NJAKYBAHHSA — noxputta noBepxi
OAHOTD METAAY WapoM IHWOre 3 NOAARbLLOK
NPOKATKOK 3 METOK 3MiHK Di3HKO-XIMIHHHX
gnacTHBocTell nosepxni: 1, 3axucHe
NNAKYBAHHA CHAABIE AMKOMIHII0 32CTOCOBYETLCA
AAR CTBOPEHHA AHTHKOPO3IAHOTO Wapy
amowminiio Ha auetax. 2. Tlepen nnakysanuam
oBepxHi NOKPHBAKXUYOTD | MOKPHBAABHOrQ
MaTepiaie O4HILAKTE, 3HEXHPIOKTE, TPABNATE
| NPOMHBAKOT.

NAACTHYHA JEPOPMALIA — nedop-
Mallin, Aka sanuuwaeThed B MaTepianl nicas
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npununenHs il cuau: 1. 3nathicTs A0
nnacTHyHol nehopmauil € OARIEI 3 HAHBAXK-
AHBILHX BIACTHBOCTEH KOHCTPYKUIAHHX
matepiania. 2. Tlpn naacTHyrii Redopmanil
36{/LWYETHCA TYCTHHA NWHTOTO MeTany
i NOKpaLLYIOTECA HOMO MexaniyHi BIaCTHBOCTI.
3. [MnacTuny ZeopMAalliio MOKHA BHKOPH-
CTOBYSATH A4 IMILHEHHA MeTanis. 4. Axwo
META MA€ HHIBKY 3MATHICTH 1O NAACTHYHOI
pethopMallii, BiH CXHABHME 10 PanTOBHX
KPHXKMX PYHHYBaHb.

NAACTHYHICTD — 3faTHicTs TBEPAHX Tl
IMiHIBATH CBOIO hopMy Ge3 pyHHYBaHHS i
micro soBHiwHix cun: 1. Hueti MeTanu MawoTh
6iTbly BHCOKY NAACTHYHICT, HDK 1% cnaasH.
2. BigHoBAeHHA NAACTHHHOCT] AehOPMOBAHHX
MeTasliuHiX MaTepianis BiaGyBeThCA B pedy b
tati pexpucranizauil. 3. [laacTuukicTs 3ae-
#uUTh HE TIMbKM Big BNaCTHBOCTEH MaTepiany,
ane i Bin yMoB nedopMyBaHHA (remneparyp,
uBHAKeeT, crynens nedopmanii i T. m.)

MOB3YUICTh — naacTuuHa Aedopmatia
marepiany 3a wacoM mia fieso nocTidHMX
HANPYHeHb, MEHIUHX 33 FPAHHLIO TeKy4oCTi:
1. ¥ kaomii nomiTHa nosaydicTs cnocTepira-
eTscsl nipu Temnepatypi -269 °C. 2. Bunpo-
GypanKa Ha NOB3IYYICTh NPOBOAATL 3 METOI
pHaHayenHs rpasuul nosaydocti. 3. Tlos3sy-
4ieTh CYNPOBOMKYETBCA 3MILHEHHAM MeTaly
BHACAUNOK nacTHYHOI AedopMalll | SHATTAM.
JMilHEHAA NIl BAWEOM NigBuileH0] Temne-
patypu. 4. AsMie moB3y4ocTi BaacTHBE
NPaKTHYHO BCiM KOHCTPYKUIfHHM MaTepianam.

NMOBHE TAPTYBAHHS — rapryBaHHA
ctani 3 narpiBoM 10 TEMIEPaTypH BHLLE
KPHTHUHHX TOHOK Acy b0 Aem: 1. MosHoMY
rapTyBAHHIO MiLIA0TECA JoeBTERTOINHI cTani;
2. [loBHHM rapTyBaHHAM MOXHA QOCATHYTH
roMmoreHizalil TBEpLOro po3uMHY, a4 OTHKE,
NOKPALIEHHA MEXaHIYHHX BNACTHBOCTER CTaUl.
3, TlosHe TapTyBaHHA AOEBTEKTOUHRX cTaned
Tpefia MPOBOLHTH 3 TeMNepaTypH

Ac, + (30°—50°).



fIPOFAPTOBY¥BANICTE (TPOXAPIOBAHNHS)
e ————

PETAKCALIS

NPOrAPTOBYBAHICTh (IIPOMA-
PIOBAHHSA) — 3natsicTs eTani uu inmore
CMAIABY CHPHAMATH FaPTYBAHHA Ha PiaHy LIHOH-
Hy: I. [porapToBysanicts € saxanB00 xapak-
TEPHCTHKOIO JLAR BHIHAYEHHR 3MATHOCTI CTani
nimiapaTHes rapTysanHi. 2. 3a rpasuio npo-
rapToBYBAHOCT] NEPEBAXCHO NPHIMAIOTH Hanik-
MAPTEHCHTHY 30HY, WO cKnafaeThen 3 50 %
maprencuty i 50 % rpooctuty. 3. Excnepu-
MEHTANbHO NPOrapToBYBAHICTE BHIHAUAETHCR
33 NOTIOMOrOHO METOLY TOPLLOBOND FapTYBaHHs,

NPYXHA NE®OPMAIIS — nedopmauis,
U0 3HUKEE MICAA 3HATTA HABAHTAMEHHA, AKe
il sukaukae: 1. B meranesux marepianax
npysui gedopmauii mani i nponopuini
NpHENGKeHOMY HanpyxenHw: 2. [pymua
De(OpMALif XapaKTEPHIYETLCH NBOMA
OCHOBHHMH KOHCTaHTamH: monyrem IOwura
i koedpiuientom [Tyaccoua.

PAPIHYBAHHS — sunyuenss wKiLIHemx
AoMiloK 3 MeTanin i cnaasis: 1. B octamni
POKH WIHPOKD CTAaNH 3aCTOCOBYBATH Taki
METOLH padiHyBaHHA HK BAKYYMYBaHHA,
0OpPOOKa CHHTETHMHHMH WHaKaMK i iH.
2, Enextpoxinitne padinysanus BHKOpHCTO-
BYETLCS A1 alOMIKI0, Minl, Hikel0, UHHKY,
HaTPilo, CBHHUM, 3010Ta, cpifna i iHumx
KOJIBOPOBHX MeTadais.

PEKPHCTAMIBALIAHHMHA BIANAJ —
Harpis xon0HoIeHOPMOBAHOrO METaNY BHLle
TEMNepaTypH pEKpHCTNISALI 3 METOI BHITPAR-
MEHHA CTPYKTYPH | 3HATTA Hakaeny; |, Pe-
KPHCTAM3AUIRHAA BiANan silHOBMOE MeXaHi4H
BNACTHBOCTI €Tani | niasuwye onip kopasii,
2. PexuM peKpucTanisauifinoro siznany gan
IeopMOBEHHX MaTepianis BHGHpaoTL 3a
LONOMOrom AiarpaM pekpHcTafizauii. 3.
Pexpucraniaaujitnmnil sianan sactocosyiors Mix
NeBHHMK ONepalliAMH BOAOYIHHA apoTy i NpH
IHIIHX BHOAX X0A00HOI OGPOBKH THEKOM.

NMPYXCHICTD — saactusicte marepiadin
BiHOBNWBATH CBOI0 (opmy | ob'em nicas
NPHIKHEHHA L BHYTPIWHIX cua: |, Bucoka
NPYHKHICTL XapakTepHa AnA NpysHoi crani,
2. Moayas npysuocti (Moayas Knra)
XAPAKTEPHIYE MOPCTHICTL MaTtepiany.
3. Mpymuicts Tin o6ymoBAEHA CHaamK
B33EMOAIT MM aTOMaMK,

PAKOBHHH — nedexry, wo Seasiors coboin
noposuuby (NycToTH) B anuBkax, sitauskax
afio getannx: |, B Giabwocti sunagxis pako-
BHHH BHRBAATHCA NPH MEXaHIYHIA 06podui,
2. PaxoBHHK BHHHKZIOTS B Pe3yLTaTi Henpa-
BH/ILHOT KOHCTDYKLIT BUAHBKH, HEAOCTATHLOMD
HMHBACHHA BHAHBKH DIAKMM METaioM B NMpo-
ueci 3aT8ePAIHHEA, HAATO BHCOKO] TEMREPaTyYpH
JANHUBAHNA | IHWHMX NPHYHH.

PEKPHCTAJI3ALIA — sinnossenun
CTPYKTYPH | BRAaCTHBOCTEH XoaoaHomedop-
MOBZHOTD METANY NpH Harpisanui: |, Pexpucra-
Ni3dLiA METaNiB SHIMAE Hakaen, BIAHORNIOE 1X
iangni | Mexaniyni saractreoeti, 2, Kinetura
PeKPHCTANIZAUIT 3aN1eKTL Bl CKNATY CTIAaBY,
eTynewo aedopMaui | iHwmx dakropis. 3. leny-
0Tk 1B PIBHOBHIHOCTI pERpHCTAI3aLT perpH-
crafizauin obpodKh | 36upansHa pekpHcTaiizania.

PEJIAKCALIIH — npouec pisHomipHoro
posnoginenns nedopmanii, HanpymeHs,
XiMiYHOro cKAafy, TEMNEPATYPH | iHwMX
XapaKTepPHCTHK B Tinax: 1. Penakcauin sanpy-
MEHHA Ma€ ocob/HBO BAaM/IHBE 3IHayeHHR
B Texdiui. 2. [lpn penaxcauii Hanpymeuns
cyMapHa fedopMmauin, Wo CKAANAETHLA
3 npyxHol | naacTHyHOI gedopmauil, 3Gepira-
€ThCA NocTiAHOW. 3. Y meranis ssHwe
pesakcauil cHAbHIWE NPOABARETLCH MDPH
BHCOKHX TeMnepatypax, 4. Penakcauio Moxua
NPHCKOPHTH NIABHIIEHHAM TEMMEPATYPH.
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PIAKOTEKYHYICTH
e r——

CTAJB

e —————————————

PIAKOTEKYYICTDb — 3natHicTs poanias-
ARHOTG METAAY 32TIOBHIOBATH AHBAPHY thopmy:
1. Jl7% BH3HAYEHHA PiAKOTERYHOCTI MeTanis
33CTOCOBYIOTH TEXHOMOMUHI fpobu, NpH UEOMY
EHKOPHCTOBYIOTH CriipanbHi § V-nogi6i ropMp
i wsapuesi TPYOKM, fKi JanoBHeHi PLOKHM
meranom. 2. [lps BHCOKIH PinKOTeKy4oCTi
CHAABRY MOWHE DTPHMATH BULAHBKH crnanHol
dhopmy 3 Kpauly PIIKOTEKYMICTE MAWTh
cnnapd estekTHuHoro cknany. 4. Pigko-
TerydicTs 30INBLIYETBCA 3 TiABHLLE HHAM
TeMAepaTyPH 33JMBKH 1 31 3MEHIIEHHAM
TeNAONPOBLIHOCTI METaNY.

PO3KMUCIAEHHSA — eunyueHHA 3 pO3Nas-
fenHx MeTanis (ronoBHHM UMHOM CTami,

CAMOMH®Y3IH — nepemillieHHn aToMiB
(1sedy3in). AKe HE T0B'A33HE 3l IMIHOI0 KOHUEH-
rpauil B okpemux o6'eman: 1. B onuokomno-
HEHTHHX CTPYKTYPaX CaMORHDY3IA XapaKTep-
SYETHCR BHEPIIEn aKTHRAL, Wo NopIBHIOETECR
4 eneprico cyGmimauil. 2, TIpuknanom eamo-
A3 € CTIOHTAHHE BHPIBHIOBAHHR i3oTONHOTO
cKnany no seboMy 00 EMY PeHOBHHM.

CIPHH YABYH — uapyH. 8 AKOMY BeCh
wii MalKE BeCh BYDIELL FHAXOAMTLCS Y BHIAAL
rpadity naacturuactol opun: 1. B Mawmno-
fiyayBaHHi B OCHOBHOMY 33CTOCOBYETHCA NEP-
AiTHWE cipHit YaByH 8K Gidbl MilHHA
i Teepaui, 2. 3 ciporo YaBYHY BHFOTOBARIOTE
CTARNHH, IWeCTePH], WKIBH, KOpmycHi faetani ce-
PeHLGI MILHOCT], NOpLiHeBl Kinbls | iHwi BHPOGH.

CINEIUANBHI KAPBIJAH — xapbiay, wo
YTROPHIAKCH PISHAMH KapBiioyTBOPICIOUHMH
enemeHTaMK, kpiM 3amiza: 1. Cneuiansui
KapBigW YTEOPINOTE EAEMEHTH 3 BEAHKOW
cnopiaHEHicTHo A0 BYrAewo, Hanpykaaa, Ti, Mo
iin. 2. Jlerywoul eneMeHTH NepeBaHo POsiH-
HAKITECR B OCHOBHUX (a3ax 3ani30ByTnelesux
CTNABIB HH YTROPKHOTE CHelianbHi Kapoiau.
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2 TaKOM AEAKHX [HIIKX cniaBiB) POUKHEHOTO
8 uux kucHio: 1. OcamxysaibHe POIKHCABHHA
NpoBOAMTBCA LWIAXOM BBEJEHHA PO3KHCII-
pauis B pinky crtans. 2, [lpn mosHOMY
POSKHMCNIEHH] YTBOPIOETLCA crokifiHa cTafb,
a NpH HeMmoBHOMY — KHMAAYE CTab.

PO3YHHHICTh — BAacTHBICTh PeHOBHHH
yTBOPIOBATH ONHOPIARI CymiL (posunnsu)
IMIHHOrMO CKA2QLY 3 (HWHMH pedoBHHaMH
(poauuunrxamn): 1. PosunHicTs rasie
B PIAHHAX 3a0eHHTh BIA THCRY i TEMMepaTypH.
2. Ta30Bl PakoBHHH Y BHJAHBKAX BHHMKAKTb
¥ peayisTati 3MeHLIeHHR PO3uHHHOCTI rasis
y MeTAJi NpH KpucTanizawi.

CILJIAB — cinagsa peuyoBHHA, OTpHMaHa
CIABAeHHAM JeAKHX eeMeHTIB, NepPeBaxHO
wmeranesux: 1. Mertanesi cnnaBH MOXYTh
cKnanatHes aHwe 3 Mmetanis (Hanpuknaz,
natyns — caaas Cu 3 Zn) uu 3 metadis
3 HeBeAHKOW KifbkicTio HemeTanie (wanpu-
Kknan, uasyd i cras — cnaasu Fe 3 ol y
2. Bynosa cnnasy 3afeXuTh Bill TOTO, B AKY
$33EMOLII0 BETYNATH RIEMEHTH, L0 YTBOPIO-
w07b cnaas, 3. Cnnasd yTBOPIORTHCA THIBKH
3 THX eNeMeHTIB, AKi PO3HHHAOTLCA OLHH
8 omHOMY B DiLROMY cTai. 4, 3acTocyBaHus
THTAHOBHX CJIABIB OZBOJIAE IMEHILHTH MaCy
| 3BIABUINTH MILHICTE aBTOMOGINLHAX | AH3ENL-
HHX ABHTYHIB.

CTANb — chnas saniza 3 syraeuem (wo
micTHTe Metute 2% C) 3 MOMAHBHMH AORAT-
wanH irwmx eemenTis: |, Byrneuesa i Husbke-
feropaHa CTaji AAA MAWMHOOYAYBAHHA
BHrOTOBNAKTLCA Y BIINOBUIHOCTI 3 ASPAKABHHME
crannaprami; 2. Macwrabi BHPOOHHUTEA
cTanl XapakTepusywTh TEXHIKD-eKOHOMIYHHIA
pisens poagutky fepxask. 3. Banssko 90 %
sMnaaBaedol B cBiti cTani € BYrneuesow,
a 10 % — neropanoio, 4. 36inbwerHA BMiCTY



CTAAL 3 OCOBAHBHMH BNACTHBOCTAMHM THTAHOR! CILIABH
T A R s T M I L

syraewo (0,05—2,0 %) s crani pene ao aminu
Il CTPYKTYPH | BAacTHBOC T,

CTAJIE 3 OCOBJIHBHMH BJIACTH-
BOCTHAMM — serosana cradb 3i cnelians-
HHUMH (QISHKO-XIMISHHMU BRACTHBOCTAMH:
1. [o wucna cranei 3 OCOBMHBHMH BJACTH-
BOCTAMH BINHOCATBCA KHCAOTOCTifiKa,
HEXAEBIFOYA, MaPOMillHa, EIeKTpOTeXHINHA
| DKaNHHOCTIAKA cTajdi, a8 TAKOX CTalb A4s
nocTidHux Marditie. 2. Jas crani 3 ocobau-
BHMH BJSCTHBOCTAMM XapaKTePHHH HH3LKHI
BMICT BYIIELIO | BHCOKHA CTYMIHL eIy BaHHR.

CTAPIHHA — s3mina snactHBocTeil
MaTepiany BHACNINOK BHYTPILHIX Npouecis Gea
CYTTEBOL AMiHW mikpocTpyxTypr: 1. dedop-
MauifiHe CTapiHHA MOME HEeraTHBHO BRAHBATH
Hd BRacTMBOCTi meTtanie. 2. IHTeHcHBHICTS
CTapiHHA BUIHAYAETHCH YMOBAMM eKcayaTauil
I cTpykTypOi0 MeTany.

CTAPIHHA CILTABIB — npouec poanany
NEPEHACHHLHHX TBEPAMX POIHHHIB, OTPHMAHHX
nicaf rapTyBaHHA, AKHH BinGyBacThch Gea

TBEPIICTD — omip Matepiany npoHHKHeH-
HI0 B HbOTO [HWOrO, Binbl TBEpAOro Tina:
1. Tsepnicte — HaiiBinbw nowHpesa
XapaKkTepHCTHRA METAJEBHX MaTepianis, wo
BH3IHAYAE IX NMPHAATHICT | MOMIHBE npu-
3HaqdenHa. 2. Teepapicte 3a Poksenom
BHMIDIOETHCA B YMOBHHX OAHHHMUAX, 3a
Bixepcom | Bpiseaem 5 wkr/mm% 3. 3a
3HAYEHHAM TBELOCTI CTanl MOMHA CYAHTH
npo i MiuKicTE.

TEMIIEPATYPHHH KOE®ILIEHT JI-
HIAHOTO PO3IMIHPEHHS — sigxocka
3MiHa LOBMHHM Tina npw Harpisi wa | °C:
I. TemnepaTypHuit xoediuient ninifinoro
PO3WHPEHHA, AKHIA Man0 3IMIHOETHCA No
Temnepatrypd 100 *C, mae cnnae inBap.

HATPIBAKHA 4H NP HEBEAHKOMY Harpisana;
. Crapinus cnaasis sepe no yTBOpeHHRA
MATEpianiB 3 BHCOKHMY PiznKko-Mexanithumn
XAPAKTEPHCTHRAMM, TBEPIICTIO, MiLIHICTO, Mar-
HITHHME | [HIUMMK BracTHBocTAMK, 2, Wlawg-
KICTB CTAPIHKA CAaBie 3anemHTE Bin Temnepa-
Typu (npw niganuenki TEMIEPATYPH LRI
KicTh cTapiunn spoctae), 3. Movatkosi crani
CTAPIHEA CNAABIB BHKAHKZIOTE IX IMiUHe s

CTPYKTYPA — anytpituns tyaosa marepiany
(meTany, cnaasy), wio suauasTecy HED3IDPOE HHM
OKOM 41 33 IONOMOTOW CEeWaibHL NPIAZNIB
{onTHunix, EACKTPOHHHX, PEHTIEHIBCLRUX | 11, )
1. Crabinena nonironisosana cr PYITYpa MeTany
YTBODWETLCR YACTIWE 33 BCE NPH rapRycmy
naactHynomy nedopmysanni. 2. Crpykrypa
Marepiany BH3Hadae HOro diznyr i mexawivui
BAACTHEOCTI

CYUINBbHA KOPO3IA — xopozin, wwxa
OXOMHAE BCH NMoBepxHio Metany. Cyuiisuy
KOPO3il0 NOLINAKTL HE PIBHOMIpHY
i HepisHOMIpHY B 3anewHOCTI Bif rAMGHHH
KOPOSIRHOTO PYRHYBAHHA Ha Di3HHA AARHKaX,

2. 3HauerHs TeMNepaTypHOTO AiHilHoro
PO3LWHPEHHA 3aLKaTh Bil BMicTy A0MilIOK,
OCODARBO BYrAeL, | TeXHOMOT TepMisHol
o6polku cnaasy.

TEINMIOMNPOBIOHICTD — nepeaaua tenaa
LLAAXOM PYXY YH KDIHBAHL BIOKTPOHIA, 2TOMIB,
monexrya: 1. TennonposigricTs KpUCTaniuHUX
Tin 06YMOBRIOETECA PYXOM €AEKTPOHIB | B3a-
EMOAICID 2TOMIB OAHH 3 ofitKM, 2. B ochosi
TENNONPOBINHOCT] JEMHTE ATOMHO-MONEKY-
nApEHA mexanizm. 3. Beauxy renaonposig-
HieTio MaoTh cpifiaio, Mias, aToMiHiR.

THTAHOBI CILJIABH — cniasu Ha 0cHOBI

arany: 1. Jlnf THTanosux cnaasis xapa-
TEPHI NETKICTh, BHCOKA MIUHICTE | Biaminna
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TPABJEHHA

YCAAKOBI (YCAROYHI) PAKOBHHH
e e T

e ——

xopoaiitHa crifikicts. 2. THTaHoBi cnaaeH
33CTOCOBYHITHEA AK KOHCTPYKUIRE] MaTepiani
& GAFATHLOX FANY3RX, @ CaMe, B asiallil i WX
rany3ax TPaHCMOPTHOrD MawrHobyayBaHHA,
3. TWTaHOBI CMABBH MOMKYTh MianaBaTHcs
KVBAHHIO, LITAMIYBAHHEG, IPOKATY, MPECYBaHHI0,
BOAGYIHHID

TPABJEHHS — ximiuna i enexrpoximiuna
afipofka NOBEPXHI TBEPAMK mMatepianip:
1. Texnonoriune TpasaeHHs (4acTille 3a Bce
xisiune) 33CTOCOBYETHCA AR OHHLIEHHH Bill
okaIHAM a6o AN OTPHMaHHa noTpiGHoro
BHFAAAY NOBEPXHI MeTaneBux Hanis-
hatipukaTis, 4 TAKOK NPH ayainHi | nasHyi,
2 XimiuHe TpasaeHHA cTanl, Midl, UMHKY
| MarHio SZIACHMWOTh ¥ BOLHHX DO3UHHAX
cipyangl, coasHol abo a30THOI KHCAOTH.
3 [pW sMBueHH]I MIKPOCTDYKTYPH waidH
MiAlaI0Ts TPABMEHHIO B PO3UHHAX KHCAOT 860
ayris,

TPHBAJA MIINHICTb— 3natHicTs
maTepiany HHHHTH omip PYHHYBaKHI0 NPH
TPHBANCMY BILIMBI CTATHYHOTO HABAHTAXKEHHSA
i Bucokol Temnepatypi: 1. XapakTepHCTHKOW0

YIAPHA B'SI3KICTB — BnacTHBICTH
Matepiany YMHWTH ONip PYAHYBAHHIO NpH
yaapromy Hasantamenni (cumson KC
M /w?, krm/ eM?): 1. Buznauerns yaapHoi
B'RIKOCTI 33CTOCOBYIOTH AK METOL OLIHKH
wapifnocTi matepiany. 2. Yaapna B'A3kicTb
XapAKTEPHIYETBCR PofioTow, 3aTPaUEHOI0 HA
pyAHYB2HHA BIIPUA TPH YAapi, AKa BilHeceHa
[10 TGN HOrG NonepeyHoro nepepisy s Micll
pyiuysanns, 3. Cipxa (i nesxi inwi exementy),
AKI YTBOPWIOTE HEMETANesi BKAKUERHHA,
3HWMYE yAapHy B'AakicTe crani, 4. Jlas
NO3HAYEHHS YAAPHO! 8'A3KOCTI AGARIOTE TPETIO
GyKBy, o BKA3YE HA BU HAAPI3y Ha B3ipui:
U, V, T (KCU oc3nadae ynapuy B'AskicTe
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TpuBanoi MIUHOCTI € HanpyXeHHA, WO
BHIJHKAE PYIHYBAHHR MPH RaHif TeMnepaTypi
33 namwii Binpisok yacy (rpasuus Tpusanci
miusocTi). 2. Tpusana miudicTs cTani 3pocrae
B peaynwTaTi AeryBaHHa i moniGaeHOM,
3. CraGinbHicTs CTPYKTYpM apomiunoro
ennapy € 060B8'H3KOBO YMOBOW horo
TpHEanol MiukocTi.

TPIIUMHH — nopywerHs cyuinsHocTi
maTepiany abo supofy B pesyasTaTi 4acTKo-
Boro Binpuey oaHi€l 4acTHHH BiL iHwol:
1. MpuuuHamy NOABH TAPAYMX | XOMOAHHX
TPilLMH MOKYTS OYTH HeNpapHALHA KOHCTPYK-
1is BHAHBKM, FOCTPI BHYTPILLHI KYTH Y BHJHB-
Kax, HeNpPaBMALHO NiATOTOBAEHHH CKAaA
dbopmysansHol i cTpuMHeBOi CyMimed,
HEMpPABHALHYH PeMHM 3aMHBKH | TepMiuHol
ofipobke | Garato iHworo. 2. Ocofinuso
HefeaneyHi TPILLMHM B KPAXKMX MaTepianax,
Y XON0AHONAMKHX METaNax, y KOHCTPYHUIAX
i anaparax, U0 NiAAAOTHCA UHKATYHOMY
wapauTamenHo, 3. TpiluMHy BUABIAKTECA
NOCTYKYBAHHAM, TiLPOBHNPOGYBaHHAM,
METONOM MarHiTEOI fedieRTocKkonil i iHIIAMA
MeTORAMH,

paipus 3 U-monifHum Hanpisom, KCV
3 Venogi6uum, KCT is TpilsHoio).

YCAJKOBI (YCAIOYHI) PAKOBH-
HH — gegextu (nycroti) B 3AMBKaX
| BHAMBKAX, U0 YTEOPIOIOTLCH B PeaynsTati
IMeHWeHH: o6'eMy MeTany npu nepexoal
3 piakoro ctaHy B Teepauit. 1. Ycankosi
PAKOBHHH 30CEPeiMYIOTHCH B MicLAX
JaTBepAiHKA OCTAHHIX mopuii Merary
i BiApiSHANTHLCH IWOPCTKICTIO nosepxHi,
2. ¥V aanexax i GacoHHHX BHAMBKaX ycal-
KOBY PAKOBHHY BHBOLATE MO MOMAHBOCTI
B cneuianbHy 4acTHHy — TaK 3paHuil
npHbYyTOK,



PEPHT

HEMEHTHT

PEPHT — reepauit po3unu syrieuw
1 Merylunx eneMeHTiB B O-3anisi; ofka is
CTPYKTYPHHX CKIAZOBMX B CNAapax 3aiisa:
1. BuicT Byraewo B Hu3bkoTeMNepaTYPHOMY
depuri ve nepesnurye 0,02%. 2. Bractusoeti

XIMIYHA KOPO3If — camounude
DPYRHYBaHH® MeTany BHacAifok Ximiywoi
B32EMONI] 3 CYXHMM rasamu alo pinkHmmu
Heenexrponitamu (RadTow, GeHauHoM, racom,
piaxnm Gpomom i iu.): 1. Haitposnoscion-
HEHILWKM BHIOM XiMidHOT Koposil € Kopozia
METANIB Y Fa3ax npH BHCOKHX TEMOepaTypax.
2, Ximiuui#t xoposil ningawotses gertani, wo
TPaLICIOTE NPH NiLBHILIEHHX TEMNepaTypax.

XOJIOTHOJMAMEKICTD — piske 3HHMEHHS
B'R3K0OCTI | nAacTHYHOCT] MaTepiany 3 momu-
weHnaM Temnepatypu: 1. XonogHonamkicts
BJACTHBA CNJaBaM Ha OCHOBI MeTanis
3 06’ e MHOUBHTPOBAHOK KyGiuHolo pewiTow
(Fe, Cr, Mo, W ...) i inwmm marepianam.
2. Temnepatypa XONOAHONAMKOCTI BHIHAYAE T
cA WwaRxoM BHNpoGyBaHHA cepil saipuis

HEMEHTAIUS — HacHyeHHA NOBEpXHEBOro
LIApY CTANi BYTJIELEM 3 MEeTON MiABHILEHHS
nosepxkesoi TBepAocTi, sHococTiKocTi
i rpannui BuTpuBanocti; 1. Faaosa uementauis
IAIHCHIOETHCA B WAXTHHX MEYaX nepioguyHol
nii a6o B MyhensHux | Geamydensinx nevax
HenepepeHoi gil. 2. LlemexTauin nposoguThecA
npu Temneparypi 930—950 °C. 3. lenyiors
1183 OCHOBHHUX CNoco6H LeMeHTaL: ueMenTaliA

/IFOBAHOrQ (PEPHTY IMIHIOKWTLCA NPH 36iMb-
WeHHI BMICTY Reryiounx enementia. 3. Pepur
YTBODIOETBCA 3 AYCTEHITY MpPH NOBiALHOMY
oxonomKenni. 4. Peput mae nopisHaHO BHCo-
KY TeNJONPOBIAHICTS | eNeKTPONPOBIAHICTE

3 HAAPI3OM Ha YNap Npu pisHHX TEMMEpaTypax
3. XonoOHONAMKICTE 3MeHlyeThes npw
OYHIEHH] Bif WKILTUBHX QOMILIOK, [AAXOM
NeryBaHHs i TepMooBpotki.

XPOMYBAHHSI — mudysiiine nacuuennn
NOBEPXHI METANY XPOMOM 3 METOM0 MiABHLLEH-
HA MOBEPXHEBO! TBEPAOCTI, 3HocoCTIAKOCT],
KOpo3ifiHol cTifikocTi | OKaAMHOCTIfKOCTI:
L. Hudysifine xpomysanHs Hamae supoGam
MAPOCTIAKOCTI B MOBITPAHOMY CepemoBHLUI
i cepenoenwi rasis, sHococTifikicTs, xapo-
MIUHICTb, Onip epoali | Kopoaii B arpecuBH#UX
cepegoeniuax, 2. lpouec xpomyBants siaGy-
BAaEThCA NpH Temnepatypi 1000—1050 *C
3 BHTPHMKOIO H& MPOTA3 MeKiNbKOX TogHH.
3. Ipr xpomMyBatHi cepeHbOBYIELEBa CTaNL
HaliyBae BHCOKOI TBEPROCTI | 3HOCOCTIRKOCTL,

B TBepAOMY KapGiopH3aTopi i razosa Luemen-
tauia. 4. LlemenTauin sactocopyeTses rosos-
HHM YHHOM 17 NiIBHIMEHHA 3HOCOCTIMKOCTI
eTanedt MalIHH, O TPYTHEA: 3yGUacTHX Kodic,
POSNOAIMBHHX BalTHKiB ABHTYHIB | T. M.

HEMEHTHT — xidiuna cnoayka 3afisa

3 syrneuem (FesC); oana 3 das cxaamosmx
aanisomyrneuesux cnnasis: 1. LlemenTHT Mae
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HIANYBANHS
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YEPBOHOCTIAKICTE
—r Tt + X m——

==

cknaiuy pomGidny PEWITKY 3 WiABHHM
ynakymaHHaM aromis. 2 Jns UeMeHTATY
;Lapakrl_"p}ii BHCOKA TBEPAICTE | HH3bBKA
NAACTHYHICTE

IIAHY BAHHS — onHouacHe HAaCHHEHHR
HOBEPXHEROTD LIAPY CTaA BYT/IEUEM | a30TOM
+ MeTolO THIBHILEHHS i NoREpXHEROl TBepAOCT,
IHOCOETIAROCT] | TPaHHUI BHTPHBANOCTE:

YABYH — cnaas 3aniza 3 Byrneues, Wo
MicTHTS nonaln 2,14 o Byraewo | niasHleRy
KlapKicTh somiwox; 1. BucokomiuHi HaByHR
33CTOCOBVIOTE AAS JeTaneid BEpCTATHOIO
| KYBAALHO-TIPECOBOrO OBNAANAHHS, L0 NPALI0E
npk BHcoknx THekax, 2, Hasys — nepsHHHHH
NPOAYKT epepolike 3ai3HuX pYA WAAXOM
I% iAaBaeHHA B LoMenHAx meyax. 3. CTpykTy-
pa MaByHy Y BHAMBKAX 3ANEXHTD BiI XIMIYHOTO
cradny | WpdakocTi kpueranisawii, 4, 3 ocHOB-
QYK KOMIGHEHTIE YaByHY HaRBIALWHA BIAKE
H3 HOTro CTRYKTYPY MA0Th BYTIEUb | KpeMHiA.

YEPBOHOJAMKICTbD — pisue 3HHMEHHA
NAaCTHYHOCTI Cnaaeis NpH TemMnepaTypi
rapauol oGpobKH THEKOM Y peayasrati
onjaBiensa noMiwok: 1, HepeoHonamxicTe
NPHE0LHTE A0 YTBOPEHHH TPILLHH | pyinysaH-
19 3ArOTOBOK NPH BEAWKHX CTYNEHAX o6THC-
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HIBH1KOPI3AJIBHA CTAJIb — sHcoko-
JeroBana iHCTPYMEHTaAbHA CTalb, AKa
34CTOCOBYEThCA AJIA BHIOTOBACHHA BiAnosin-
Horo (HCTpymeHTy i 3afe3neuye BHCOKY
NpOAYKTHBHICTE pi3anHa: |, [HCTRYMEHT 31
IWEMAKOPI3ANEHOT CTAN He BTPa4de TBepRoCTi
npu Harpisanri ao 560—600 “C i moxe pisati

298

1. BricoxkoTeMnepaTypHe LianypanHA BiAGysa-
ethes npu 800-—850 *C, a HuapkoTeMnepa-
Typue — npu 500—600 °C. 2. Ljanysarna
cranl 3LiRCHIOETHCH B TBEPAHX, PIRKHX
| rasononi6uux cepeposumax. 3. Tasoee
BHCOKOTEMTIEpaTYDHE UiaHYBaHHA Ha3HBAETHCA
Takow HitpoueMentauieio. 4, LlianyBanHa Mae
pAd nepesar y MopiBHAHHI 3 UEeMEHTALED
i € GinbUI NPOrpecHBHUM NPOLECOM.

nenns, 2, ¥ MigueTiit cTani YepBOHONAMKICTE
BUKJHKAETECA CKyMUEHHAM Y MOBEPXHEBMX
{1apax 3aroTOBOK AEAKOL KINBKOCTI Mini BHa-
cNIOK oxMCaeHHA 3anisa. 3. MapraHeus 3axH-
luae ¢Tadb Bl YEPBOHONAMKOCTI 32 PAXYHOK
yreopesina cnoayk MnS. 4. Hlo6 yHukeyTH
4epBOHENAMKOCTI, 32rOTOBKH 3 miaucTol cTakl
Neper rapaauM IIACTHHHIM Je(OpMYyBaHHAM
HarpiBaoTs ¥ BIAHOBARBANLHOMY cepefoBHLL.

YEPBOHOCTIHKICTD — 3aaTHicTs
{HCTPYMEHTaNLHOT WIBMAKOPI3aALHOI craii
3GepiraTd BHCOKY TBeplicTh (CTPYKTYPY
MapTEHCHTY) OpH HarpisaHi 10 TeMnepatypH
550—600 °C: |. YepBoHOCTIAKICTE € OCHOB-
HOIO BAGCTHBICTIO WBHAKOpi3ansHOl cTanl
2. Tlicas cnewiansHoi Tepumiunol o6pobkH
BHAKOPi3ansHa cTanh Oyne BUIPIIHATHCH
YepROHOCTIHKICTIO

MeTasl 3 BEJAHKOW WBMAKICTI, TOMY CTalb

i uasusaeTses WBMmKopisansHow. 2. [as

OTPUMaHH# HEPBOHOCTIKOCTI IHCTPYMEHT 3i

WBHAKOpi3aHOL cTanl MiAAaI0TE cnetd afbHiN |
TepMiunii o6pobui: rapTyBaHHIO BEL TeMme:

patyp 1240—1300°C i TpnoxKpaTHOMY

sianycky npw Temnepatypi 560—600 *C.
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KOPOTKI BIIOMOCTI IIPO ABTOPIB

Kysin Oaez Anamonidosun (1950) — kauauaat TexHiuHux HAYK, A0USHT
3aliMaETbCR MOMENIOBAHHAM | ONTHMIZaliE0 CTPYKTYPH | BAICTHBOCTEN MeTaNIHHHK
matepianis. AsTop 90 HayKOBHX Ta HABYANLHO-METOINY HHX nySnikauiil, cepen axux
& NaTeHTIB Ta ABTOPCLKMX CBIAOUTE H3 Bumaxonu. in foro KepiBHHUTBOM
MIATDTOBACHO Ta 3AXMIUEHO KAKAHAATCLKY IHCEPTALHD.

¥ 1973 p. sakiH4Ks wexaHiko-TeXHOAOFYHHA thaxynsrer Jesiscoxors
MOJITEXHIMHOO IHCTHTYTY 3a cneuianeuicTio «Pizuka metanise. ¥ 1973—1975 pp.
npawosae y Pisuko-mexaxivaomy inetutyti AH ¥PCP, B 1976—1979 Pp. HABUABCH
B acnipantypi. ¥ 1984 p. saxuctus auceprauiio Ha Temy «Mikponerysanis
NOKPALLYBaNbHHX GOPHCTHX CTa0eH 3 METOK NiABHMILEHHS NPOTapTOBYBAHOCTI
| KoHCTpyKui#Hol MilHocTis. PoboTa Gyaa BHKOHaH2 N KePiBHHLTBOM 3acayMeHorD
npaviBHHia BHUL] Likonn YPCP, nokropa TexHivHUX Hayk, npodecopa M. M. Pericosol
3 1986 p. npawiwe nouentom kadenpu Gizuku MeTanls Ta marepianoisascrea
Haujonanshore yuisepentery «JIbBiBcbKa nonitexsikas |

Ayrak Pocmucaae Apcenosuu ([952) — Kaunmaar Texaiunux HAYE, AOUEHT,
3alimacTses ROCAIDKEHHAMH WAAX]8 YCYHEHHA KPHXKOCTI 3a1i30aMOMIHIEBHY cTanek
Ta CTBOPEHHAM HOBHX EKOHOMHONETOBaHHX KapoCTiRKKX CTafeil 417 DeTanell nitHoro
ofinagHanua. AsTop Ginbuie B0 HayKOBHX Ta HABYAMBHO-METORNMHMX nyoaikawif,
Cepell AKHX HauanbHHi nociHuk «Martepianosnascraos (1996, y cnisasTopeTei) Ta
A8s8 SBTOPChKI CBIOOUTBA HA BHHAXOIM.

¥ 1874 p. sakinuus mexaHiKo-TeXHONOMYHMi dakyaster Jlusiscbioro
NGAITEXHIMHOMD HCTHTYTY 32 cheuiansuicTio «Disuka metaniss. ¥ 1974— 986 pp.
npauwsae y Pisuko-mexaniuvomy incturyti AH YPCP. ¥V 1984 p. 33XHCTHE
Auceprauile 3 Temy «XKapoctifixicTs 3anizoamominienux cnnasis | pospotka
eKOHOMHOJIEroBaHO! cTani AR JeTaned! nivHoro o6naananuss. Pobora Gy/1a BHKORAHA
Nig KepiBHHUTBOM AOKTOpPa TeXHIYHMX Hayk, npodecopa 1. |, Bacuaenxa Ta
KaHAMAAT2 TexHIMHHX Hayk B. [. Hakuyka, ¥ 1986—1988 pp. npaurosas NPOBITHHM
KOHCTPYKTOPOM NPOEKTHO-KOHCTPYKTOPCBKOrO IHCTHTYTY KOHBeHepoGyayBaHH:,
3 1988 p. npawwe goueHTOM KadeapH oxoporH npaui HauionansHoro YHIBEPCHTETY
«/IbBiBckKa noJiTexHikas.



