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NPEAUCIOBUE

TaBHO W3BECTHO, UTO OOLIKHOBEHHAS YIVIEPOJUCTAs CTalb 09eHH
XpYVIKa IpHu TeMueparypax -Huxe ayad. IIpm paGore mHa oTKpHTOM
BO3IYXE 9aCTH MaIlWH JOMAIOTCs B 3UMAKeE JTHH Yallle, 4eM JeTOM.

Ba mociaeamue TOAB TeXHUKAM MPHOLIOCH BCTPEUaThCs € TemIile-
parypaMd, OnuskuMH K alOCoiioTHOMY HYJIO. IIpuMenenne sKHJKUX
1 CiRATHIX Ta30B OBICTPO pacHIdpAeTcsa M pacTeT CIpOC Ha anmapary-
py, paloTalomyio TpH HU3KUX TeMmIeparypax. M ecaun B Hadaue
HTOTO CTOJNETHS WHTEPEC K paccMaTphuBaeMoMy BoIpocy OBLI He 0YeHb
BeJIUK, TO 3a HOCIeAHNe TOJbl Ype3BEUYaiiHO BHIPOC.

TTepen aBTOpOM HACTOSAIIETO HCCICL0BAHMA cTOANA Balada — Hali-
TH ¢m0co0 yMeHbIeHusa XPYOKOCTH o0bMHOfl yraepoAucToit craiu
IpH HUBKWX, €CTeCTBEHHBIX TeMIepaTypax, OpH KOTOPHX paldoTalor,
HaTlpAMep, PeJbehl U JieTaid TOABHAKHROTO COCTaBa HKeJe3HBIX T0poT B
MECTHOCTAX ¢ CYPOBBIM KIEMATOM.

Heenenopanne Oplro madyaTo B CHOHpcroOM (PH3HKO-TEXHUUYECKOM
WHCTUTYTE 3aCHYHEHHBIM JedTejieM HAVKH, TOKTOpOM (H3HKO-MaTe-
marHyeckux Hayvk npo®. B. II. KysHemosoiM, aBTOpoM U GOTPYAHU-
KaMA #AHeTATYTa (1930—1931 1T.); 3aTeM OBLIO IPOAOJIKEHO aBTO-
poM B CHOMpPCKOM UHCTHTYTE MeTada0B (1931—1935 IT.) A 3aK0HYCHO
B ToMCKOM HHEYCTPUANBHOM HHCTHTYTE.

Kag Oyger BHAHO W3 JaibHellmero, yBeandenue BA3KOCTH 00LIY-
HOH cTaJy IpH TeMuepaTypaX HopsAfra —40—60° T0CTHTAeTCS COOT-
BercTBYIOIIEiH Tepmuueckoit 00paloTKoft — mOMTHOH 3aKaaX0H U OT-
OyCKOM Ha copOuT.

B mepsy1o ouepenb mopo0moit 00paloTke, COTIACHO YCTAHOBKAM
HETII, Obira moaBeprayTa pesabcoBas craib. HeomoTpda Ha Kamy-
YOGS HeCa0KH0CTh QopMBI pesibea 10 CpaBHEHHIO X0Tsd OB CO CIH-
paJBHEIM CBepaIoM WaH Ppesoii, sakanka ero me mpocra. HeoOxonm-
MBI CIIeMMaIbHble B T0BOJBHO CIOMHbIE TpHeMbl U MpHcHocoOmIenns

a4 ee ocyuecrBiena. PexbcoBas cranb BechMa pasnooOpasHa II0

COCTaBY M cBOficTBaM M HE TaK UHCTa, KAk HHCTPYMEHTaJbHad B Jadke
KOHCTPYKIMOHHAASA, TepMAueckn o0palaTeiBaeMasi, cTajb. OTO BHO-
CHT caM0 110 ce0e HEKOTOpoe 0CI0MKHeHHue B X0J TepMHueckoi oOpa-
O0TKMU. :

TemneparTypa HIpPOKaTKH HENOCTOAHHA (AOMOJIHHTENBHBIA I0/0-
IpeB pesbea Mepes 3aKalKoil BHAUATEIBHO YAOPOKAT BeCh IPOIECe),
a B03MOiKHOCTH J100poKadecTBEHHOM 3aKaIKH B CIydae IepeMEeHHOH
TeMIepaTypHE HarpeBa CTAHOBUTCA BooOIle COMHHTEIBHOM.
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PenncoBasdg craxb crapeer, MeHseT CBOficTBa ¢ TeueHHeM Bpe-
MEHW; BO BpeMs XOJOJAHOH IpaBKU peiabe IpHoOpeTaer NIacTHYe-
ckre gedopMamum, 9ro AOJKHO B CBOIO ouepeib YeHamBaTh dPderrt
crapenus. OueBHIHO, He MoiKeT IpofiTh OeccaefHo U MpaBKa yike cop-
OMTU3UPOBAHHOTO pesbca; OHa, 0e3YCI0BHO, MO0JKHA HOBIHATH U Ha
cBoficTBa MeTalla MPH HU3KUX TeMmIlepaTypax.

Cam 1o ce0e BOIPOC 0 MOBBHINIEHHON XPYHOKOCTH OpH HUSKHX TEM-
mepaTypax HEKOTOPHIX METAJJI0B BechbMa MHTEDECeH ¢ YUCTO Teope-
THYECKOH CTOPOHEL.

- B panpmeiimem BHpaiKeHHe «XPYIKOCTh TPH HU3KHX TeMIIepaTy-
pax» (mopsagka—>50°) OyaeM 3aMeHATH TEPMAHOM «X0JI0JHOJIOMKOCTH?.
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3HuMoi, KOT/Ia TeMIIepaTypa Bo3AyXa A0X0oAuIa 70 g | galuto-
JaJUCh MaCCOBBIe MOJOMEH pPeabcoB, Oamfaeii B BaTOHHBIX OCeil.
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Kak BooOMIe W3BecTHO, HaWOOIbINEe UACIO pPeabcoB BHIXOJZHUT H3
CTPOS BCJIEACTBHE H3HOCA; APYIHE IPHUUHLL CHATHA OIMPENEIAIOTCH
raBHEIM 00pa3oM Kak #3710M. OObMHO AeeKTEH MOCHEAHETO pOoja
MOYKHO CBECTH B TakWe MPUMEPHO IPYINEI: 1) IOMEpedYHbii H3I0M,
2) TpelEEE ¥ 3) BHK0IE. OCO0EHHO OoapImoe gucyio AeQerToB HpH-
XOMUI0CH Ha IMOMepednblii H310M U HECKOJBKO MeHbIle Ha MHBIC BU-
JBl IIOPOKOB.

Ha Qur. 1 gagsl Be KpHUBBE: 1) YACI0 CHATHIX PEIBCOB B MECAL
(B) u 2)cpeamas meoddHas remmeparypa (4) mo saHEEM ToMCKOWM

Yurig CHRTEX PR/IBCOS.
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MEeTeopOJOTHUeCKOf CTAaHIAN 3a BpeMs ¢ OKTAOpA 1928 r. 1o ampenb
1930 1. ILna Ooxpliedi HATMATHOCTH TeMIEpaTyphl HUMHE HYJIA OTI0-
JKeHbl BBEpX, a BHIIIE HYJIS — BHU3.



TIo Bupamennio moxropa H. H. Masugenrosa (1)*, «<mapaxienb-
Hbifi Xapakrep 00eHX KpPUBHIX — TeMIepaTypHo#i W aBapHiimoi —
OKasbiBaeTcs Iopasurenbibsimy, IleficrBurenbno HanOoJIbilee KO-
UeCTBO CHATHIX PENbCOB IPUXOAUTCA Ha MECHANE ¢ HaHHUSIIEH cpef-
uefi Temueparypoi. \

Komeuno, cpefnne MeCAUHBIe TeMIEpaTYphl He ABJIAIOTCA XapaK-
TePHCTUKO TeILIOBOTO peikuMa 3a JaHHbi mecam. Toumo Tak e H
Ba, pa3iNuHbIX MecANa ¢ OJAUHAKOBO# cpefneii TeMmeparypoi Moryr
WMeTh BechMa, pasiuuHoe paclipe/eenie CpeJHIX AHEeBHBIX TeMIepa-
TYp 1m0 oTAeabHBIM AHAM. B yeropuax CHOMpCKoOTo Kpas /[HeBHA
aMIIATYqa KoaeOamHsa TeMIepaTypel B dgHBape B HEKOTOPHIX CIY-
uadax gocraraer 53°,6 (2). Dro obcrogTe bCTBO HE0OX0AHMO 06000
OTMETHTH Kak 0600eHH0CTh CHOMPCKOil BUMBL.

Jlerue Beero BOyTH 00HAPYHHUATE AePeKTHEI pesabe ¢ MOIMePeTHbIM
nzipomoMm. Cryuaii momepeunoro usjioma Oonee BCero MOAXOANUT K YC-
JOBUAM HCUObITaHUA Ha kKompe Illapmm, W 9ror MeToJA OoNpeaeeHusd
yAapHo#l BA3KoCTH ObLI HaM¥ IpUHAT, KaK OCHOBHO¥, BO Bceil Ha-
meit padote.

Ha ¢ur. 2 gano KOJUYECTBO CHATHIX BCJEJACTBHE ITOIEPEUYHOro
n3jmoMa penbeoB THIa I11 n I1TA v tuna 32,2 ke B 3aBHCHAMOCTH OT
cpefpueit (kpuBadg B) mMumMMaibmoil (KpdBag A) U MaKCUMaJbHOI
(kpuBadg C) TemmepaTyp B Te e roisl (cp. ¢ur. 1).

NmarpaMma, TpuBejennad Ha QUr. 2, eme pesue MoJUepKHBaET
3aBHCHMOCTH YUCJIA CJIOMAHHLIX PEIbCOB 0T TeMIEpaTYPHL.

Ta6anma 1
Mecsanm u ropbi
®eppaas | dexabpp | fnsaps | ®PeBpanb
1928 r. 1929 r. 1930 r. 1930 r.
Cpenuaa MecAdYHasn
remneparypa (B °C) —15,4 —27,8 —18,3 —18,0
MunnmanbHasa Temilepa-
TYPR IR gy —48,8 —47.9 —47,1 —35,3
IIpoueHAT CHATHX peb-
COB ABYX TUNOB OT 00-
VIero KOJIMYecTBa CHf-|
THIX PEJIBCOB . .« . . 37,8 25,0 42,3 11,6

U3 caenammbix B Tali1. 1 comocTaBiIeHuii BUAHO, 4TO, HECMOTPS Ha
npuOIU3ATeTbHO OAUHAKOBHIE Cpefnde TeMIepaTypH  SHBapS
(—18°,3) u PeBpansa (—18°,0) 1930 r., 4HCIO CHATHX PEIbCOB pasd-
angro (42,3 1 11,6 %). Ho ecau mpu 8T0M YuecTh pasHUmy B MUHH-
MaJbHBIX, a HEe B CPEJHUX TeMIepaTypax TeX iKe Mecdnes, TO CTaHeT
SICHO, YTO W3JI0M PeJbCOB 3aBUCHT IIaBHBEIM 00pa30oM OT MEHHMAJb-
HBIX Temmeparyp. JeficrBurenbno, HU3Mad TeMmlepaTypa

* Indps B ckoOGKaX 0003HAYAIOT CCHUIKA HA JATEPATY PHEIE HCTOUHUKH,,
Mo MeIlleHHbIe B KOHLle KHHTH.
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6rura — 47°,1, a fespana — 35°,3. UeM cHIBHEe MOPO3, TeM GoJbIe:
JI0MAeTcd PeIbCoB.

C Apyroit cropousl, ekadpb 1929 r. ObLI BHAUATENBHO X0JI0/HEE
AuBaps 1930 T. M0 CPeAHAM (—27°,8 1 —18°,3) M BecbMa MaJio OT-
THyaed Mo MUHAMAIBHBIM (—47°,9 # — 47°1) reMmnepaTypaM.
Uueno CHATHX B OTH MeCANbl peabcoB Obio ofuHakoBeiM. HeoOxo-.
AAMO TaK#e YUUTHBATH BOBMOIKHOCTD CHATHA PEJABCOB, JTOMHYBIINX
parxTHUecKE B KOHIE AexkaOpsd — Hadaje dHBapd, HO OTHECEHHBIX
B CTATHCTHEE K SHBAPCKUM HeQEKTHBIM PeIbcaM.

Ecom OBl MBI 3HAJIH TOUHOE pacupejejenye TeMIepaTyp Mo Beei
A0poTe W UHCI0 PeXbeoB, CHATHIX B OIPEe/EIeHHBIX Mecrax, To, Oes-
VCJI0BHO, BHABAIach Obl Oosee ompefieleHHad 3aBHCHMOCTD MEEAY
TeMIepaTypoil Bo3AyXa ¥ KOJMUECTBOM CIOMaBIIUXCH PEIbCOEB.

IIpusegenmsie rpadurn (Pur. 1 # 2) BrI3BaJIl BeChbMa OMHBJICH-
HYI0 JUCKYCCHIO, B KOTOPO# MpUHIMAIN YUacTHEe HHAHEHePDI CITY OB
nyTd ToMekoft #.7., JHHefnbe paloTHUKN U YUACTHUKN coBelanusd
10 COpOMTHBAIME PeJheoB, cocToABmerocs B Xapbkose B 1931 T.
HHTepeCHO, UTO #Keae3HOJOPOKHbE HHIKEHePHl CUHTaIl TIaBHOMR
NpHUUEOfi MOJOMKHE PexbeoB ¢BoeoOpasmoe COCTOAHHE MyTH B 3HM-
fTe MeCHIE, XapaKTepusyomeecs mainumem nyunn. Her HEKaKoTO
COMHEHMs, UTo Bee AeQeKrTHl myTH cUibnee Beero OyAYT CKasbiBaTb-
¢l B XOJOAHOE BpeMA Tolla, KOTJa MeTajul pexbcoB IpHoOperaer
HEHOPMAJbHO TOBHIIEHAYI0 XPYIKOCTH He3aBUCHMO OT COCTOSHHA
BepXHEero crpoenus BooOIe.

Mesny npounm, ®. H. PriOupckuii (3) ykasbiBaer, uTo 00Jb-
MIMHCTBO HCCJIET0BAHHBIX UM CIOMABIIAXCA B MYTH XPYOKUX PEJIb-
coB (22 M3 32) CIOMaJ0Ch MMEHHO BUMOM. On 3amedaeT Takike, UTO
0onbIIoe KOJMUYECTBO II0JOMOK PEJIbCoB HAa TEPMAHCKHX KEJE3HbIX.
goporaX cyposofi smMo#t 1928/29 r. 00BACHAIOCH B HEMEHEUX.
CIeNHAJbHEX KypHAJIAX IPOJONHKATEIbHBIMA H CHIBHBIME MOPO-
3aMH.



l. TMTEPATYPHbIE JAHHbIE

B. Kupnuues (4) mumer B cBoeM Kypce «CoIpoTHBIEHHe MaTe-
pHAloB»: «3aMOpPOMKEHHBe 10 —15° PeJIBCH YacTo OKa3BBAIOTCA
OUYEHb XPYIKAMH 1 JIOMAIOTCSA ¢ 0JHOTO YAapa «0a0b, X0Tsa Tph 00bIK-
HOBEHHO# TeMIlepaType OHH BHIAEpPKHBAIOT HECKOJNbKO VAapOB, HE
JOMaSACh W MoJydasd 3aMeTHLIH mporu0, yKasbBalOlUil Ha IIaCTHI-

HOCTH MeTajaar.

T. uApyc moka3ay, 9To Iph
—18°iKesIe3HbIe 0CH 0UeHb XY II-
KW W I0BEpXHOCTH H37I0Ma V
HHUX OKas3blBaeTcsd KpPYNHOKpPHU-
CTAJITUYECKO; MeHIY TeM, Ipu
0OBIKHOBeHHOM  TeMmeparype
moaydajacsa BOJOKHUCTBHIA H3-
JIOM, VKa3bBaloOmuid mHa BA3-
KOCTH MeTaJlia.

Rax vyrBepmmator KepGep
(Korber) n ITomn (Pomp) (5),
Hauloyee YYBCTBHTEJIBLHBIM TI0-
KasaTejleM XPYIKOCTU SBJser-
CA UCIBITaHUE Ha VIapHBI H3-
a0  malpesanubix 00pasmos.
OJHUM M3 TEepPBHIX OIBITH HaJ
BIUAHWEM TeMIepaTYph Ha
VIapHYI0 = BA3KOCTH TPOBEI
HIapnu (Charpy) (6). Ou ucce-
JTOBaJ, MEHKAY TpouYuM, [IBa
COpTa OYeHb MATKOH cCTaju: ¢
collepianuemM yriepoga 0,04 %
(¢pur. 3, xpuBag A) u 0,14%
(kpuBasg B). s mauboiee 310-
pOBO#l 4acTH CaUTKa Oblanm H3-
TOTOBIEHBI KOBKOR M Ipokar-
KO# IIPYTKH KBaJpaTHOTO ceye-

HaarAa BASKICTE (B AITMIM )
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HHA €0 CTOpOHOM KBaZpaTa 30 mm. Jasd yeTpaHeHHS BOBMOMK-
HOTO HaKJema NpU HUBTOTOBIEHHH 00pas3moB NPYTKH OBLUIM 0TO-

AIKEHBl © IpH  TeMIepaType okoso 900°, 3aKaJeHbl

B MacJje H

OTHYIIeHB (TasibHefilne moxpo0HoCTH TepMHuecKoii 00paGoTHH He
Ykasausr). Kax usBectno, nemeniue aBropsl mogo0HYI0 TepMEYECKY 10
00paloTKY HaBBIBAIOT «yJIyUIICHHEM>,
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OOpasmpl, ¢ pasMepaM#, YKasaHHBIMH Ha Qur. 3, HCUBITHIBAIUCH
fla Kompe B 200 %em IpH pa3IWyYHEIX TeMmIepaTypax: or —80 J0
-500°, UacTv KpUBHIX, OTHOCAMMECS K 00pasmaM, M3rHOaBIIHMCS
0e3 M3j0Ma, JAaHbl TOHKUMHA JUHUAMH.

XapakTep KpUBHIX BecbMa ¢Xojlen: 00a MaTepHaja Aajd CHIbHOe
majienne BA3KOCTH IIPH HHUBKWX TeMumeparypax, cofizach npa—S80°
IIPAKTHUECKH B OXHY Touky. HeCKOIbKO HEIOHATHO, MoueMy Ooiee

s  MATRUI MeTauI (0,04 % C, kpuBas
{1 | A ) Jzan B HECKOJBKO pa3 MEHbIIee
\ 3HaveHue yAapHO# BA3KOCTH IpHU
\ KOMHATHO# Temueparype 1o cpaB-

S

geruio ¢ Oounee TBepAHM (C
\ { *—0,14 %,kpuBad B). Mo#mno mpe-
\'/7 |} TouaraTb HaxHuHe ne@exToB B Ma-
\ | TepWaie MiH Kakue - 1u00 HEHOP-

51 5

R

MaJBHOCTH B IpoIecce mpeaBapii-
TeJbHOR TopsAueit M TEPMHUECKOH

R
>
ol

\ | 00paloToK.

; Menpmuii UHATEpEC OpeacTaB-
/ N nger padora Pruse (Guillet) u Pe-
3 ot e puabora (Revillon) (7) (¢ur. 4),
'I' oK HceIel0BaBIIAX CTaJb ¢ Cofepika-
|

I

I

]

8]

\, mreM yriaeposa 0,218 %. OroyKaen-
« | mbe mpu 850° 00pasmpl 0Xaak/ia-
¢ JHMeh Ha Bo3Ayxe (kpuBasg A). He-
EETo m| KYCCTBEHHO MCIOpUeHHas Ieperpe-
50 Ry BOM cTaib (30 Mum. mpu 1000°) 1a-
] Ja 3HaUUTeNbHOe CHIKeHNe yaap-
! Hofi BAskocTd (kpuBafg B) (10 2
L 0 200 smm <00 sgp Wem/em® TIPOTHB 19 ®em/cm? 1A
4 HOpMaJbHOM CTaju) Mphd KOMHAT-
ZrrermaTuma (BL)  woii Temmeparype.
dur. & : Kpussie IMapnu u Puibe AMe-
0T OJUMHAKOBHIL XapaKTep, He-
eMorpaA ma Ooxblloe pasidure B pasMepaX o0pasmoB M Bejdddme
KOTIPOB.
Tepenc (Goerens) u Taprens (Hartel) (8) uceienosany na KOIpe
B 75 %eMm JBa COpTa CTAJNH, XUMHUECKHil COCTaB KOTOPHX HPUBECH
B Talx. 2.
- W3 nporarmoit mosock ceuenreMm 30X 10 mm ObIJIA M3TOTOBJIEHBI
00pasme!, pasMepH KoTophX Aamsl Ha ¢ur. 5. Kax suano u3 gur. 5,
KpHUBHE VAapHofi BABKOCTH HMMEIOT SIBHO BHpaiKEHHBH MaKCHMYM
BONM3H KOMHATHOH TeMueparyphl. XpYIKOCTh oueHb OBICTPO BO3-
pacTaer IpH ABHKEHNH B cTopony 6osee HU3KUX TeMuepaTyp. I'0x0B-
Hasd uaCTh CINTKa (KkpuBag A — Cranb 1; KpuBasg B — cranb 2) He
Iana Goxbllofi pasHOCTH B BSIBKOCTH M0 CPAaBHEHHIO ¢ HUMHEH da-
¢rpi0 (kpuBasg C — craab 1; kpuBag D — craab 2). TIpu HUBKAX
TeMiepaTypax 00e KpUBBHIE CIWJIHCEH IIOYTH B OJHY.
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Ta6muma 2

Xumugeckuit coctaB (B%)

CopT cTaan

C Mn S o Si

(
J ToroBHAas wacts caurka | 0,050 0,46 | 0,098 0,094 —
Craas 1 |

| Huwsuas gacts canrxa | 0,089] 0,38 0,039| 0,059 —
I TosnoBHasa dYacth cautka | 0,084 0,38 0,064‘0,061}

Craab 2 l Cienpl

Husmuag gacth cautga | 0,085 0,38 0,060|0,066

Ousrrsl Pefirronsaa (Reingold) (9), paGorasmero ¢ o0pasmaMu
TaKHUX JKe pasMepoB M TPHMEPHO MOAXOAAIIEro XUMHIECKOTO CO-
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lernerr T4Aq (8 T)
®ur. 5

crasa (C —0,08%; Si—0,24%; Mn—0,36%; P —0,050%;
S — 0,040 %), manu cxoAdmble ¢ JanpbiMd I'eperca pesyiabraThl

(Qur. 6).
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Mrpaye (Strauss) m ®pu (Fry) (10) wucememoBann CIeAYIOmYyIo
craxb: C —0,51%; Mn—0,51%; P—0,025%; S — 0,0139%.

B nepsy1o cepuio onpiron

44 R s BOoLIeJ MeTaJlsl, HpoKaTam-

| HbI IpU BEICOKO# Temmepa-

' —4 Type («hell gewalzt»), ¢ mo-

N CHEAYIONMM YaCOBHIM OT-

wﬁ\ - wurom mpu 900° (¢ur. 7,

S

KpuBag A); Bo BTOpPYIO ce-
DPHIO OIBITOB —TPOKATAHHbIT
npu Ooxee HUBKOHR Temire-
parype («dunkel gewalzt»),
OTOMIKEHHbIH TOCTe  TIpo-
j KaTKX upu 700° B reuenne
1 9aca ¥ COTHYTHIl BarTem
B XO0JOJHOM BHJE T0 Ayre
paaunycom 250 mm . Kax Bujn-
HO (kpuBasg B),mogo0nasd ge-
QopManug B 3HAUUTEIBHOI
CTEIIeHH YMEHbIINIa BooO-
T ’%ﬁ gf}% Gggggﬂglo BABKOCTD, EE

PH HUBKUX TeM
il o o neparypax. IIpu Gosee BEI-
COKHUX (200 —300°) Temme-
paTypax HCILITAHUS IpeJ-
M0 0& 00 &0 W &4 U papurenbmas MIacTHUCCKAS

M
S

it

o=

Yrzae arac o (B

P O - T

...__n-—_.‘r.—-__...q—<_.__._._T__.‘.__
<

Tarsrena g (8 T) neopMaisa CoBCEM e OT-
dur. 6 pasunach Ha V/IapHO# BA3-
KOCTH.

: JlanrenGepr (Langenberg) (11) ucmbiThiBag Ooabimme o0pasmbl
(160 X 30 X 30 mm) na xoupe Hlapmu B 300 xem. OOpasusr, Gopma
1 pasMepbl KOTOPHIX JaHbl Ha ¢ur. 8, ObLIM MBTOTOBIEHBI U3 CTAJT
crenylomero cocraBa: C— 0,176 %; Mn — 0,69%; Si — 0,053 %;
P —0,053; S —0,036%; Ni—0,011%; Or—0,016%. IIpen-
BapHTEJIbHO CTajb IOABEpTaJach OTiKATY (KpuBad A) M yIIydlIeHuio
(kpuBas B). Ilna oraura 00pasist HarpeBaJuch 1o 925°H mociIe mory-
UaCOBOH BBIIEDIKKH NPHU HTOH TeMmepaType MeMLIEHHO 0XJIaikIaTich
BMECTe ¢ T1eUbl0. YIyullieHue 3aKiIi09ai0Ch B MOIYIacoBOf BhIIep-
Ke Ipu 900° ¢ mocieAyiomeii sakaixkoii B Macie, OTOYCEe B IIpo-
AOJHKEeHNe 0JJHOTO Yaca IpHU 760°, BTOpUUHOM BaKasKe ¢ dToil TemMue-
paTypbl B Macie B, HaKkOHeIl, oToycke mpHu 200°. Takas cnomnasa rep-
MHYecKasd 00paboTka YBEIHUWIa VAAPHYIO BABKOCTh IPH KOMHAT-
HOM TeMIepaType B JecATh ¢ JTHIIHIM pas M He Jala HEKAKoT0 YMeHb-
INEHUA XpPYHKOCTH HpH —62°, — maubosee HHBKOH TeMIeparype,
KOTOPO# I0JIB30BaJCA aBTOP.
Puuapacor (Richardson) u Max Hyr (Mac Nutt) (12). o0Hapy-
MU CHJIbHOe YMeHbllenHe BA3KocTH crand (C — 0,18%; Mn —
0,567 %), nedopmupoBannoii Harndom npu 300°. Kak BUJIHO M3 (ur. 9,
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CTaJb, OTOMIKCHHAA HpH 9256° W oXJa#lenHasd ¢ Teublo, MOKa3aJa
IpH + 20° YAapHYIO BABKOCTH B 2 KeM/cm?, a TpH-+100°—12 xem/cm®
(kpuBaa B). Hakmenm myrem u3ru- ‘

0a (xpuBasi A) cHWBWJI BHaYeHUE G & s
YIapHO# BABKOCTH IpH TeX iKe TeM- I_L_T_ T
meparypaX HCIHTAHHS COOTBET- o7 M csman i Mo b

CTBeHHO 70 0,4 U 2 %em/cMm3.

CpaBuuBas ¢ur. 7 u 9, 3ame-
yaem, 9To Ae@opmManusa X0JI0AHOT0 |
Harperoro mo 300° Merajia pas-
JHYHO TojeficTBoBasa Ha YAApHYIO
BA3KocTh Tpu 200°. Ilo gamHbIM
HItpayca (ecm. ¢ur. 7), BA3SKOCTD
AePopMEPOBAHHOTO B X0J0JHOM BHU-
te u meAePopMUpOBAaHHOTO Mare-
pHala OJWHAKOBBL TpH 200°; 1o
Puuapacony, wmakmem mpu 300°
CHHEaeT TpH + 200° BA3BKOCTH
BBOE.

OOpamaer mna ce0a BHUMaHHe o /
OTCYTCTBHE CHUKEHUA BABKOCTH /
npu —70° (Puuapacon, cum. Qur. 9) 2 ;
mocxe mHardema. Mo#er ObITH, 5To ,

MOIKHO 00BACHATE MaJiofl BAZKOCTHIO o oo 2w so0 4oo
UpH HUBKUX TeMIepaTypax HeX0oAH0- TermeraTuna {8 T}
T0 MeTaJlIa, a MoiKeT OLITh, HeJZ0cTa- @ur. 7 :
TOYHO# YYBCTBUTEJIBHOCTHIO KOIIpa.

~ Tepenc (13) me mamten OoxbIIofi pasHumsl B VAADHOH BASKOCTH
MATKO# CHMEHC-MapTeHOBCKO# CTalW B OTOMIKEHHOM (kpuBast A) n
yayumennoM (kpusas B) cocroanuax (¢ur. 10). Ero mammsie erosr
Kak OyATO B Pe3KOM IPOTHBOPEYHH ¢ JaHHEIMA OUTAPOBAHHEIX BHIIIE
aBTOPOB.

Cormacmo Maifinennepy (Mailinder) (14), oromsKemmoe :Keeso
(ur. 11), (kpuBaf A) HOKa3bIBaeT MEHBITYIO VIapHYI0 BSA3KOCTD,
0c00enno Ipu 0°, UeM yiydmentoe (kpuBas B).

Obmaproe HecaefoBanne mposean Kepoep n Mo (15) max wmar-
KO# CTaJbl0 B Pa3MIUUHBIX COCTOSHEAX. W3 CTaju ¢ coliepianruem
C—0,06%; Mn—0,33%; Si—0,02%; P—0,020%: S—
0,028 % W3roTOBIANNCH 00pa3mbl pasmMepamMu 120 X 15 X 15 . um
(Ipopes — IuaMeTpoM 3 mm, IKHBOE CeUeHHe o0pasma — 8 X 15mat)
1 MCHBITHIBaIUCH Ha Kompe IMlapnu B 75 xem Ilpu TeMmepaTypax oT
— 80° mo 500°.

Bruro mposefiero mAThH cepuii 0IBITOB Hajg OTHAM W TeM JKE Ma-
Te€pUaIOM, HO pasnudno 00padoranubiM. Pesyabrars HenpTanus cpe-
IeHbl Ha ¢ur. 12.

R mepBoii cepuut (kpuag A) oTHOCHINCH 00pasmsi, ViryulleHHHE
IIyTeM Harpesa 710 950° ¢ mocaeAyomed 3akalkoii B Bofie I * OTIYCKOM
B TeyeHHe moaydaca IpH 650°,
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Bo Bropyio cepuio (kpuBad B) BXOAWIHR o0pasmsl U3 IPOKATAHHO=
a00TKHE («COCTOAHHE

ro MeTajnia Oes BeAroil gomosnmETenbHOE 00D
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®ur. 8

Maa Tperbeii cepnun (kpuBas C) omeroB 00pasmbl HarpeBaich
2 yaca B my(deabmofi meun mpH 1250° m Bvecre C TEUBI0 OXJask-
JalniCh. ¢
B o0pasmax uerBeproii cepnu (kpuBasd D) OBlyla BHI3BaHa KPYIIHO-
sepaucrad CTPYKTYpa IYTEM peKpUCTaJIA3aMAN. TIpeaBapUTeIbHO
CTaub OTHRATAIACH B TeUEHHE 2 YacoB mpH 930° U MEJJIEHHO OXJIadk-
Tajach; ocHe oXiIadiennus aeopMupoBatach cikarTHem Ha 10% X
OTHHUraIach A TpoBeleHHsa peKpHCTaIIn3ani BTOPHIHO 2 uaca
npn 850°. U, HakoHelN, MeTasi Ae@opMApPoBaIcd IpH CHHeM HaTpese
(kpuBad E). J{1s 51070 0TOMKIKEHHEE IPH 930° B TPOAOIIHeHNe 2 9ac.
W MeAJeHH0 OXJasAeHmbie 0o0pasmbl IPOKATHBAJHCH IIPH 200°.

IIpu sroM ToONMHHEA IOTOCH yMembiMajach Ha 10 %.
THox Bauamuem Tagofi pasEooOpasHoli 00paGoTkd 00pasmbl pas-
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|BX cepHil o0majann pasmaunoil Bernunuoi Geppuarmoro sepra. He-
MOCPe/ICTBEHHOE HM3MepeHHe cpelHedl IIomaIn 3epHa Aajo BYIyU-
menHbX 00pasmax 2566 p2, B Ieperpersix — 242000 p2, OpoKaTaH-
HBIX (COCTOSAHME HOCTaBKHM)— 563 p2, mefopMHpOBaHHHIX IIpH
cumreM Harpese (200°)— 5 ;

1462 p2 U peKpHC- ; é =
TAQIAJIU30BAaHHBIX OT = <
37772 p2 (cpexuHa o0- "% 55 T 70
pasma) A0 6?3532 p2 I
(mpait 00pasna).

MakciMaIbHoe BHA- ¥ N ! ; AN
gepue yAapHO# BABKO- ; | /\ \ /
CTH JIaJf YIydllerHbe | / 8
oOpasnel (em. Qur. 12). X . i J
: &

Kax sujgno u3 fnarpam-
MBI, HIpHBEJEHHOH Ha
«pur. 12, maubouee BA3- ;
KAMU ITPH HASKAX TeM- |
Tmeparypax(—50°,—0°) |
OKa3aJuch MEITKOKPH- ;__ ;
CTajinuecKue 00pasmst

Oe3 Bearoit 00paboTkn ~

(BenrnunHa 3€pHa — :
563 p2), a TaKKe yiIyy-

ImenHasd craib (Be1nyu- ;

Ha 3epHa — 256 p2)

Haubonee Xpynrum A |
,%Ipn TexX e YCIOBHAX p s | “
BIJIO  #Eelie30, TPOoKa- Y : :
TafHOe OpH CHHEM Ha- Do Ta 400 200 S00 &g
‘Tpese.  YayulleHHEe TereraTyrA (B Z) |
o0pasmsl  MOJIOMAJHACH b
"TOIBKO UpHE —70° T 45
-+ 500°; mpH JApYrEX TeMImeparypaX OHH JHMEL H3ru0aINCh.
Ha ¢ur. 13 pama JeBasl dYacrh AmarpaMMEbl, IpHBEICHHOR Ha
«pur. 12, B yBeIrdWdeHHoM Macmrale; BHAHO, YTo IpH —20° VIyU-
ImerHad cTagab (KpuBas A), B ueThipHaAaTh pas 0ojee BA3Ka, YeM Ie-
perperas (kpuBasg B) m Bs3ue, yeM ONpoKaTaRHad CTAJh B COCTOSHIH
nocraBkn (KpuBad C). AOCONIOTHBE 3HadYeHUsA YAapHOi BI3KOCTH
1o [Mapnu oueHb CUIBHO CHUMEHB Uph —70°, U mpH HTOf TeMmme-
paType moYTH He CKa3biBaeTcsa BINAHHEE Ha BA3KOCTL TAKWUX pPasind-
HBIX TOCHeACTBHM TepMHAYecKoil 00paOoTKH, Kak Ieperpes, PpOCT
- ‘gep¥a IIPH peKpHCTAJLIM3amuN (KpHBas E) 0 IpoKaTKa IpH TeMIepa-
“Type CHHero Harpesa (KpuBad D). !
Cxemaruueckn pesyubrarsl ombitoB HepOepa m Ilomma MoiHO,
KaK OHU CaM¥ BT0 Jejalor, IpeJiCTaBuTh B BU/E TpeX KpHBHIX (Pur, 14).
KpuBas a gaer mpeacraBienue o0 M3MEHEHWH YIapHoil BA3KOCTH
VIyuMIeHHO# MArKo# crajl B 3aBHCHMOCTH OT TeMIIepaTyphl HCHOEITa~

&
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HHA; KpHBad b— memop-
JeHHOH HeIIPaBUILH 0if
TepMHuTIecKoit  00paldoTKoit
crald; KpHBasg c¢— CTaju
B  HCXOIZHOM COCTOSHUHI
(mpokaTHOIO MeTaJIa).

Rak yBugum naiee, mo-
no0Eoro  poZa  KpHUBHE
MO¥KHO  TOJKOBATH e~
CKOIBbKO Ooiee moapolHo,
BBeJA MOHATHE 0 KpUTHYE-
CKOM HHTepBale YAapHOoik
XPYIKOCTH.

Boxee tBepasie eranu,
npuOImKaOIecsa 1o Co-
Jep:EaHuI0  yriepoia K
peIAbCOBEIM, II0 OIBITAM
TeX e aBTOpoB (16), JAa--
JU TaK#e BecbMa 3Haud~
TeJIbHOE YMeHbIIeHue yaap-
HOR BABKOCTH, ¢ IIOHHME--
HHEM TeMIepaTyhl HCIb-

i : rapua (Qur. 15). Tun Ko-
J g 200 300 480 500 Iépa H pasmepnl 00pa3moB
BIIM TaKWe e, Kak H B.
‘@Mﬁ% THAR (5 Z) pabore (5). Hceaemopamn-
10 HEBEIE CTAJIH MMEIH CJefyio-
Uil XUMHYECKHU# cocTas

(rab6a. 3).

Karx Bugmo m3 (ur. 15, IpoKaTaHHaA CTajJh (B COCTOSHHH TI0-
CTaBKH, KpuBas A) umeer HeO0JIbIMYIO YIapHYIO BA3KOCTH IPH TEM-
neparypax —70 H—40° 1o cpaBHEHUIO ¢ BA3BKOCTHIO0 IPU KOMHATHOH
TemuepaType. Oco0eRHEO CHUMKACTCA BA3SKOCTE B CIydae Ieperpesa cra~
an (kpuBad B). Yayumenwue, 3akiaiogalolmleeca B B3aKajKe H IIOCIe~
AylmeM OTHYCKe Ha copOUT, YBeIWUUBad B 3HaUHTeNbHOR CTelmenn:

S

ak‘&zk:

S

BT 8 (8 krcm?)

e/

REHA
%

Y
@

o

Dnr.

Tabauma 3
Xumnueckni cocras (B %)
Copr cranm C Mn S
Oy M SRS B T 0,40 0,78 0,17
RINRES B 5 s 0,58 0,7 0,18

YAapHYIO BASKOCTH IPH KOMHATHOH TeMIlepaType, JHIMb HEe3HaYH-
TeIbHO YMEHbIDaeT XpYHOKOCTH UpH TemMuepaTypax Imopdagka —70%
(vpuBag C).
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OOpamaer BHHMAHOE CHILHOC BIHIHHE COJAEPHAHAS YIIEpOa
Ha yAapEyl0 BaskocTb. Tak, mpu +20° mameienne coJiepHanusa
yriaepoja ¢ 0,68 0 0,40 % m3MeHsACT YAapHYIO BA3KOCTE CHIPOii craan
¢ 3 1o 7,56 wem/em?, T. €. B 21/2 pasa. IIpuxoaurca mpeamoiararh Ka-
KO0#i-T0 mOpoK B cran: 2, Tem OoJee,
qro M TepMHUecKH o0palorarmasd
cTaJb JlaeT MpHMEPHO TaKo#k iKe pe-
3YJIbTAT.

IIpounocTt cranbHOTO JUThA TPH
HHEBKHX TeMIepaTypax HMCCIeI0Bal
Banxre (Walle) (17). Ilna ombiToB UM
Oblzia, B3ATa €Tajb JBYX COPTOB, YHKa-
3aHHBIX B Talua. 4.

PasnuBra cramd mpom3BoAMIACH
npu 1600°. OOpasmbl  OTHEATAIHCH
npu 900° B ey B Teuenue 31/z vac.
U OXJaiAaJUCh B TpOoJoJKeHHe 8
yao. (Pur. 16). Bexeacrsue mHEoAHO-
POJHOCTH JIHTOT0 MaTepHasa Kamaas
TOUKA Ha KPUBOit OBLIa HOJyueHa u3
3—6 OOBITOB; IpPH HOABJIEHUU 3BHA-
YATEJIBHOT0 paccesnusa Opaauch Jo-
OOJHATENbHEEe 00pasIH.

Ha d¢ur. 16 Buamo mH3MeHenne
YIapHO# BA3SKOCTH CTaJbHOTO JHTHS
B 3aBHCHMOCTH 0T Temueparyphl. O0-

o
4

S
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/

[r

S
|
[

SpaAs BAZOCTE (B KIMCMY
5

n
{

PasIE EMeIH pasmepst 10 X 10 X 55mm, 0 00 200 300 400
¢ KpPYIVIBIM HaJpe3oM B 2 mMm. JoMIBPOTYES /5 T3
Rax Bugno, 3mauenue yaapnofi Bas- Our. 11 ;
KOCTH 1pH —60° [0CTHTAaeT IUIlb
14 % oT BHAYEHHS BA3KOCTH IpH - 20°, Ta6mma 4
Xumnyeckuit cocras (B %)
Copr cramn -
C Si Mn S
I
e U S A A 0,23 0,27 0,59 0,013 0,026
T NN 0,20 0,36 0,64 0,013 0,023

Kopexnn (Corelli) (18) eraBri OmBITH €O €Taiblo, cofepkalmedt
0,6 % C. Om monbsoBaaca konpom Mapmu (Bec MasTaEAKRA — 22,710 %2,
noaseM — 1,321 ), mpamenas oOpasoel  Menaske, pasmepaMu
40 X 10 X 10 mm. ITocrpoenHas Ha 0OCHOBAHAM €ro AAHHBIX KpHBad
nmpefcraBiesa Ha (ur. 17, OOpalmaer BHUMAHNE HE3HAUATEIHHOE
H3MEHeHHEe YAapHO# BABKOCTH JI0BOJBHO TBEpAO# craad, ¢ KoTOpOi
omepupoBan Kopexnu, B marepBante —40° +-25°, egBa I0CTHraio-

mee IpH —40° 22% or smavenna mph -+25°, IlogoOmHoe aABIEHHE
HEeIIOHATHO.

2 19



Oueidb aKTYaJIeH BOIPOC 0 XPYIKOCTH CBApPHbIX IBOB IPH HE3KUX
TeMIepaTypax, Tak Kak O0JBIIHHCTBO CBAPHHIX KOHCTPYRIAE pabo-
Taer Ha MOpo3e, a OOHUHEI IMOB SIEKTPOXYroBoil cBapKU BooOmie
e obuajgaer Ooxbmofi yAapHO#l BASKOCTHIO.

$, a

Lparnan aaamacTs (BRron)
nhooaai ReEs 8K

_ﬁ /AN R rT_

Q0 <020 w0 -200 300 <400 -S00
 TerrerATyra (B T)
®ur. 12

CvupuoB u Panbresuy (19) IpUIUIA K 3aKII0UEHAI0, UTO YAapHadd
BA3KOCTh MBa Ipu —183° momm:Kaercsa Ha 88,5% 10 CpaBHEHHIO ©
BSASKOCTHIO TIpH —20°.

Bosmag (20), uccrefysa IMoB, HANIABICHHLIHA SIEKTPOJOM, HMEB-
muy cregylomuii cocraB: C — 0,1 %; Mn — 0,17 %; Si— 0,015 %3
P —0,009%; S—0,001%, roBopuT, 9T0 YAapHad BI3KOCTH BCEX
cBapHHIX 00pasnoB Ipu — 50° pAurosuao Mana. Ilpm —25° Bce am-.
THE MBH 001aJaI0T Tako# e He3HaTuTeabHoR YAapHOo#l BA3ZKOCTHIO,
Kak ¥ npu —50°; 0CHOBHOI MeTaJll ¥ IIBbHI, BEIOJHEHHEIE 110 METOXY
OIJIaBJIEHHUSA, AAI0T J0BOJBHEO BEICOKYIO BA3KOCTH MpH —25°, paBHYIO
npaMepHo 50 % yAapHOit BAZKOCTH DA KOMHATHOK TeMIepaType.

Ha ¢ur. 18 mama 9acTh KpUBLIX, HOMEIICHHLIX B MUTHPYEMOil pa-~
Gore Bosmnaxa.

Hpusas 4 oTHOCHTCA K OCHOBHOMY METAINIY, BASKOCTH KOTOPOT'0O
mpu —25° elle T0CTaTOYHO BEJIHEa, HO Yie IpHd —b50° oHa Hajaer
IO He3HAUHTEJbHOM BeqHuUnHBl — 0,47 %eMm/cm2.

HaunOonpmyio BA3KOCTH IpU KOMHATHOM TeMIepaType II0Kashl-
BAaeT METaJJI CBapKHU 1o Merony Jismrmiopa (14,77 xem/cm?; kKpuBad B)
U cBapKa 9JIeKTpojoM ¢ Toxcroii oOmaskoil JIUM (kpusas C).
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¥ ia pHad BABKOCTD IMIBa, HAHECEHHOTO TOJHIM QIEKTpomoM (¢ me-
70Boft 0 OMaskoil), mocToAHIEM (KpEBad D) H IepeMenusM (kpuBas E)
TOKOM, HUYTOMHA.

Crp orombiTOB (21) YHKasbIBaer, 4To yYapHas BA3KOCTh QOBIYHOIG
SIEKTP OAYTOBOTO IMBa HpH —b5° AOXOAHT JUIIL [0 209, 0 cpaBHEe-
HHIO ¢ BASKOCTBIO IpH +-18° W JUIIb B BechMa meboJblloii cremenn
MOET OBITH MOBHIIEHA TPU HOMOIIM HOPMAaJW3amuH,

3a mocaelnHe T'OAH, B CBAZM ¢ pasBUTHEM XHMHUCCKOTO anmaparo-
crpoenusa B Colose, MOABUICA PAJ COBETCKAX palor Ho HeCIefoBa-
HUI0 YJapHO# BASKOCTH IpH HUSKUX TeMIepaTypaX. B smux paorax
HOpeAes HecaeloBaHUA PacllipeH B CTOPOHY HUSKHX TeMIepaTyp Ao
TeMIIEpaTypEl HKUAKOTO Bo3AyXa. Tak, PanbkeBuu U CMEDPHOB (22),
n cCaefysd, Ha pAAY C IDYTUMH MaTepHalJaMHi, cTalb MApKH «CTalxb b»
na rxompe Mlapnu B 20 1 30 xem, 00HAPYIRHEIH, UTO YIapHad BABKOCTH
9 0l craid mpu —183° cocraBiser MM 8,4 % 0T BABKOCTH IpH
+20° (1,06 1 12,45 xem/cm2).

22
& < B
e .,
‘g 18 S i, et S O —
(g / h / s
x< /5 7 :
Q /i *
14
= /i 7t
% 2 4 / 1
5 10} /
@ g I}
T 2
s =
e } B
-0 -60 -40  -=0 0 -0 40 +50
leririgrAaTyPA (B8°C)
Q@ur, 13

Omsrrer B. JI. Kysmemoa u asropa B o0mem HOATBEPAUIH (23)
TI0JIOKEHNE, KOTOPOe /eNaeTcsa OYeBHAHBLIM IpH 0030pe IUTHpOBal-
HHX paloT: yInepomucras KOHCTPYKIHOHHAS OTaub, 00yazatoma a
HOPMaNbHOH YAapHO# BABKOCTHIO NPH KOMHATHOM TeMueparype, Je-
JAeTof XDYNKOH IpH TemUepaTypaX NWIIE HEMHOTO HUMKEe HIIA,

Al mpeaBapHTeNBHBIX OUBITOB OB B3AT MapTeHOBCKHil pejbe
caefyiomero eocraBa: C—0,42%; Si —0,20%; Mn — 0,49%;
P —0,06%; S —0,048%. W3 moro Mecra ToIoBKH peakca, Trae Jae-
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aerTes HesaMeTHoft TEKBaIMOEHAS 301a, OBLTH BEIpesansl Ha Qpesep-
HOM OTaHKe MPORONBHEE I0JI0CH, IOCHYKUBIIAE ANd H3TOTOBICHU
00pasmoB, AcubTHBaBmMuxcd Ha Kompe IMapmm B 10 xem (cmeremst
MMonmepa). Pasmepst 00pasnos Opuri 10 X10 X 100 mm; Ipopes —
IPOCBEPJIEHHOe OTBEPCTHE AMAMETPOM 2 MM. JHuBoe ceuenne o00pas-
ma — 5X10 mm. HenwTamwe Bexoch UpH TeMmIepaTypaX —183,
—80, —40, —30, —20, 0, 420,450, +100 1 +150°. Ha KaEIyIo
TOUKY IIpH YKa3aHHBX TeMIepaTypax Oblio B3sATO 3—4 oOpasma. Hs
COXpaHeHHA MOCTOSHCTBa TEMIepaTYphl $KAAKOCTH (IUIPOUH YK
STHIOBHI AJKOTONB), B KOTOPOfi oXsaAaxuch 00pasmpl, MOCTe AL
HeOpepusBHO MepeMellHBagach. CocyJ ¢ HHIKOCTHIO OXIaiKAascsd
IpHd MOMOIIM FKHUIKOTO BO3AYXa.

S
=
< r‘ a
S
'.E c
8l o
8
&
S
- g
TereraTyag (B T)
Qur. 14

PesyabraTs mpencTaBiens Ha Gur. 19. 3xech, Kak 00HYHO0, II0
ocl alCIuee OTJIOFKEHBl TeMIepaTyphl MCOBITaHHWSA, a 10 OCH OpAu-
HaT — VienbHad paboTa H3moma (yAapHasd BSASKOCTH), IPH YeM
¢ 4.5 xem/ecm? mpu 150° moceAHAR CHEEaeTcA 10 0,3 xem/cm? TpH
—40° 1 3aTeM 0 —183° ocraercd IpaKTHUeCKH MocTOAHHOH. Tlnsa
WensTanHof peabcoBo# cTamd TemIepaTypa —40° aBufdercd Toi
TeMIepaTypoil, Iph KOTOpO# XPYIKOCTH J0CTATaeT HauOoJbIIeH Be-
JIMYAHEL.

MaxpocTpYKTYpa H3i0Ma IpH HHSKHX TemmeparypaXx (—40°,
—183°) pes3ko OTIMYaeTCS OT BHAA H3j0Ma Ipd -+125°.Msimom mpa
HUSKHEX TeMIlepaTypaX KpHUcTajinueH, OJecTdAll, He HMeeT HAKAKUX
NpU3HAKOB 0CTATOUHHIX Aeopmanuii. M3moM Oph IMOBHIIEHHON TeM-
1epaType BOJOKHACT, ¢ PESKO BHPAMKEHHBIMA IIACTAHYCCKAME $opmo-
n3MepepuaAME, BesecTBue HaIHUAA MOCIEAHUX CI0KATE APYT € ApY-

22



TOM IOJOBUHKH ¢cjyOMaHHOTO TPH BHICOKOHE Temmeparype o0pa3sma
Heab3d,— Me:R[y HUMH Beerja ocralored Oosibmmme mead. UYacrd
XpYHIKoro o0pasma HOAXOAAT APYT K JApYyry 0Oe3 BCAKHUX 3a30POB;
mocae CKIaAbBamus 00MOMKOB, 0CH MX CIY#HaT MPOAOJHEHUAEM O]-
Ha Jpyroi. 7
Eexn  cmomuyy, el N
- Bce 00pasnyl, Gy~
JKUBIIAE I y10-
‘CTPOCHHS TPUBEex -
HOH KpHBO# (Qur, 19)
B pAX, TO OKagKer-
41, 9T0 00pasmer je-
BEE TOUKH —40°,
BCe, KaK OfU{, 1a-
T 0xH000pa 3L
KEPUCTa I gecKAii,
6e3 manefimpnx npH-
SHAKOB O0CTATOYHOMH
JefopManuu, m3om.
Ecrm  remeps,
IIpousBe aToT, Aa-
JIEKO, KOHEYHo, HE
OJMHbIE 0030p TO-
ro, 49r0 HaM H3Be-
€THO O XpPYIOKOCTH
Yraepogucroi craan
TPH HE3KAX TeMIle-
parypax, BaJajluMm
BOIIPOC: OTYETO Ke
BaBUCHT YBeJIHUCHUE = 1
UACIa CIOMABIIAXCS o X R ¥
PeIbCOB B 3HMHHE a9 O e a0
MECANB, TO OTBET, ‘ lareraTyen (& T)
OUEBUIHO, HATIPA A~ ®ur, 15
Baercsa cam co00ii.
3uMOfi pexbeh 3HAUMTENBHO 0olee XPYIKH, deM JeroM, AederTs
PeIabc CKasbBalOTCA CHIbHEe, TyTh MMeeT HHYI0 yOpyrocth. B
cBoeit kpurure paborsl Jlapcena (Larsen) (24) Mefiep (Meyer) (25)
TOBOPAT 0 HE0OXOAUMOCTH YUHTEBATh TOT (PaKT, UT0 CONpPOTHBICHYE
0YeHb TBEP/BIX PEIbCOB YAAPHHIM HaTpY3KaM COCTaBiadgeT IpH —20°
OKOJIO TpeTH, a OpH —40° e[iBa JUML IATYIO YaCTh COIPOTHBIICHI
apHa -+-20°. :
PacemarpuBad rpaKn 3aBHCAMOCTH YAAPHOH BABKOCTH CTAJIH OT
TEeMIEpATyPLI, MBIl 3aMeYaeM BCEI/Ia Haamaue OTpeieIeHE0r0 TATepBaJIa
‘TeMIeparypsl BOJAE3H 0°, B KOTOPOM 00pa3ibl CTaHOBATCA XPYIKAMH,
AToT HETepBaJ HaONIOZAETCS BCeIZa, He3aBUCHMO OT BeJIHUAHEL
00pasma, Qopmbl Hajpesa, BeAMIHAH Kolpa. Ho O Pesko BHpaken
JIMHID Y HEKOTOPBIX #EJE3HBIX CIIaBOB. Y MHOTUX CILIABOB (IpeHMy-
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MEeCTBEHHO ¢ MEeHTPAPOBAHHOTPAHHOM peMerKoii) on 1He BEIABIACTCH -
Tak, JayTaab IpH U3MEHEHHH TeMIlepaTyphl HCHHTAHUSI Ha YAap B
npegerax or +20 1o —190° yMeHbIIaeT YAapuyo BABKOCTH He 00~
nee Kak Ha 15—20 % (26).
Tuabraes (27) MoKkasaJ He3aBHCAMOCTE OT TeMIepaTypHl YAapHoit
BARKOCTH CHIPOTO, 3aKAJEHHOT0 M COCTApEHHOTO AIOpaJiOMUHUS.
Ecim moka ocraBHUTH
. % BOmpoc 0 BaMene OOBIHOM
3 YIUIepOAHCTOH CTaau B Je-
¥ TAJIAX, CTpaJalollaxX 0T X0-
Y’ JOAHOJIOMKOCTH, CTa b IO
/ JETAPOBAHHOM, TO OCTaeT-
3T 4 ¢A eJUHCTBeHHEBIH MYTh —
. TOOHITATheS TepeIBUHYTH
,"T/ / onacHbI HETepBa yAapHoi
-1 XPYHKOCTH B 001aCTh TEM-
/ meparyp, He BCTpedalonux-
cA mpu pabore JaHHOH Je-
rajgu. B OoibIIAHCTBE CIY-
gaeB 1of00Hoit 001aCTHIO
Iy OyzyT Temueparypbl HH-~
,’/ e —60°. I TonbKo B ClIe-
OUAJIBHBIX CIyuaax (Ciu-
/ JKeHgue Tas0B) MPHIETCH eT0
f CIBHUTATH Jajblie — K al-
{ —z4¥ COJIOTHOMY HYJIIO.
Z ’ Kpusnie,  moka3bBao-
A
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Yraerar BRSIGCTE (B KTMEM )
th

LEV]

mye cBA3b MEHIY TeMIepa-

80 B0 -0 -20 0 -20 TYpoil BO3AyXa W YHCIOM

e ) CHATEIX PEIbCOB BCIEICT-

IernepATYPA (B E) Bue m3jtoma (cm. ¢ur. 1 u

®ur. 16 2), ToATBEpHEAAIOT, YT O

yeaoBus paOoThl peabcoB B

3UMHEee BpeMd CaIydaiino GoBHAJAIOT C© YCIoBUAMH paboTHl MaJoIo
o0pasma nHa Kompe Hlapn# (HaIlW ONBITH).

MbI TOBOpPUM <«CHydYailHo» HmOTOMY, UTO KpHUTHUECKad TeMIepa-
Typa —40° He ABIAETCA UeM-TO BIOJIHE OIpe/eseHmHbIM, He3aBHCH-
MBIM 0T MeToJia HenuTanua. Ilpu yaapax o0bUH0 ILIACTHUECKUE TENa:
HHEOTa CTAHOBATCA XPYIKUMH; HaOPOTUB, XpYIKHE Tela, HalpH-
Mep KaMeHHAf C0Jib, IPH MEJJIEHHOM BO3paCTaHHH HATPY3KH MOIYT
TPOABJIATH IPU3HAKY TeUCHH, IIACTHIHOCTH. !

Kax Oblno ykasamo, BASKHUI U3JI0M cTajd HepeXoAuT B XpYHOKHUil
B OIpeJeIeHHOM TeMIepaTypHOM HHTepBaje, HHOTAA BECbMa, Y3KOM.
Tlo Maitnrenzepy (28) remuepaTypa Iepexofmoii oOmacTd VA4 yiap-
Horo M3rula BHINE, YeM /I CTaTHYeCKOTo; [IA OCTPOTO HaApe-
3a — BHINE, YeM g KPYIVIOTo; JJId IMHpoKoro o0pa3ma — BHIIE,
qeM Aas Y3KoTo, U T. . Hopoue rosopd, abconoTaoe 3madende yaap-
Hoft BA3KoCTH 00pasma HeJb3d OTAENUTH 0T €ro OPMLI B BeJIUUUHEL,
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Pribuncknii (29), ompezenas yaapayo Basrocrs mo Mlapmm, mpu-
XOJAT K 3aKIIOUCHUIO, «UTO 9TOT IMOCHCAHUE BUI MCIBITAHWI ABISAET-
¢d BechbMa T0OKa3aTeIbHBIM TpH MCIBITAHUH XPYIKHX PEIbeoB, HOO
BO BCeX GIyYaAX V HAC HOJTYUYaJHCh TPH BHIOJHEHHH 5T0fi palborh
aub0 oueHb HUWSKMe cpeimue mudpsl And yAenbHo#l paborhl yAapa,
an00 BechbMa CKauyIue YHcia, U3MEHAOMMECd IId 0IHOTO M TOTo e
peabeca 1o oTAeabubiM 00pasmaM B BecbMa MHUPOKHX IIpeferax». 9To
JUmpnil pa3 moATBepiEAaeT TO MOJOMKEHHe, YTO OIpejesreHue yaap-
noit Baskocru mo Hlapnu apgerca BecbMa UYBCTBHTEIBHBIM METOL0M
M1 BRIABIEHUA XPYIIKOCTH Marepﬂana B JleTaJdaX, MoABepraloliuXesE
BO BpeMd CIVKOB Va- m~.
paM Iph HUBKHX TeMmIle-
parypax.

«Crauymme gapw» mo-
aydannch vy PeiOupcroro
0UeBUAHO TOTAa, KOTJa
HavaJo HHETepBaja Xo-
JOAHOJOMKOOTH JIJ1d JaH-
Hoft pexabcoBoil  CcTAJIH
JIeKAJI0 OKOJO TemMuepa-
TypHl HcnbTapddg. Hean
Ort o monpo0oBal onpe-
Iendarb yAapayio BA3-
KOCTH B 9TOM CJIydYae Opu
-+ 0° uau gUEKe, TO TOIY-
g1 Obl, 04eBUAHO, MAHH- /
MalbHOE 3HaYeHHE yaap-
moit palorel H, HaBep- 0
HAKa, XPYIKHI H3JI0M. R R R 0 25

Ha ocmoBamnm m3i10- . :
JKEHHOTO MOJKHO, KaK HaM 76rnePATYAA (B T)
KasKeTcs, yTBepiIarh, ®ur. 17
uTo TpH Hepexope or 00-
pasma aada xonpa llapnd K mexoMy penbcy XapaKTep 3aBHCHMOCTH
«ylapHad BA3KOCTH — TeMIepaTypa» OCTaeTcs HEHM3MEeHHLIM; Iepe-
JABUTAETCA JWIbL B TY WM HAYIO CTOPOHY, BIPaBo MM BIEBO IO
OCH TeMIepaTyp, HHTEPBA, B KOTOPOM BSASKHUiT MBI0M HEpexXoJuT B
XPVIKHIi, o

Ecan cranbuoi 06pa3en I8 KoIlpa onpeneneHHoﬁ BeJIHUA HEL
o0Hapy#KIBaeT IpH KaKoii-To Temmeparype £1°, X0J0JHOIOMKOGCTD,
To ® ja1000€ M3JenUe M3 IToil cTadd mpH Kakoii-ro Temmeparype f2°
CieaeTCA TOMe BIOJHEe XPYIKUM; Ho OyJer Jau /2° B WU HEKe
,° M HaCKOJbKO, CKasaTh 3aTpyAnuTeabHo. Jlad peabcoBoil crajH
nofoOmad Temueparypa (f,°) B HEKOTOPHIX CIYUYaAX JEKAT OKO~
10 —40°.

Ilepen Tem Kak IPHCTYIHTE K ciexyiomefi uactH mameii palOoTEHL,
MBI 3a/iaii ce0e BOTMpPOC: MPOUCXOAAT JU M3JI0M pejihkCa B MyTH IpH
HUBKHX TeMIlepaTypax ¢ OfHOTO yAapa, kKak Ha koupe IMapmum, miom
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paspyIilenne peabca ABIACTCA [IUTETHHEIM NPOMECCOM, CXOAHBIM
¢ YCTaJOCTHIO?

Jureparypusie nerounuru (mampumep H. H. Tasumemxon (1)
VEa3BIBAI0T, YUTO COOTHOIIEHHE MEeHIY YAapHO# BA3KOCTHIO, oIpee-
JfeMoii myreM M3j10Ma HaJApesaEHbX 00pasmoB ¢ 0AHOTO yAapa WId
HECKOJBKAX COTeH (250—
500) yZapoB, BecbMa, IIpo-
7~ cro. IIpu yBeinuepnn BA3-
A / KOCTH, oupenexsaeMoir ¢
OJHOTO YJapa, pacreT H
BA3KOCTH, Hali/leHHad IpH
/43 HACIEITAHAA MEOTHMA Y-
/ / paMH.

Ilpumena (30) paspy-
,l Y 1/’ mMajx Ha Mamnpe Kpynma
(L oOpasmpl THIa MeHaske
HallleJ B IIpefenax 1o 5350
/ YAapoB, UTO ¢ IOBbHIIIe-
& HUEeM YJAapHO# BA3KOCTH

/ no Hlapnu pacrer 1 4ncIO0
v Il YIapoB, HE0OX0AUMOE 1A
en LA K po j/, uzmoMa 00pasma Ha Malld-
ge===a=—_T - me Kpynma.

=50 -25 *0 +20 +50 Ho mnpm yBenuuenun

: qucIa yAapoB MmoA00Hasd

lerrerATYAA (B ﬂ " Ipocrasd 3aBHCHAMOCTH Ha-

Sur, 18 yUHaeT HapymaThCa U IpH

10° yaapax CTaHOBHTCS

HWHOT/a IPAMO IIPOTHBONOI0KHOM ¢ yBerHueHreM BA3KooTH 1o Hlapnu
TajaeT BA3KOCTh, Halilemmad Tpd odYegh OOJNBIIOM YHCIE YAapoB.

YiapHB# mIpefes yerajiocTH, 0 KOTOpOM IIPHXOAUTCA T'OBOPUTH
B 9T0M Ciydae, MeHSeTCA HapasjlelbHo CTaTHYECKOMY Ipenery
YCTaJoCTH ¥ HAKAK He ¢BA3aH ¢ YAapHOi BA3SKOCTHIO HaJpe3saHHbIX
00pasmoB.

IToBepxHOCTH W3M0Ma OBIBaeT BeChMa pa3iHuHa, B 3aBUCHMOCTH OT
quena yaapos. IIpm 300 VAapaX Bechb H3JI0M CTAJBHOTO oOpasmna,
HalphAMep, HMeeT KpHeTaJIIHndecKoe CTpoenne, Ho yike mpu 1740 yaa-
pax MOoABIAIOTCA YUaGTKHI, UMEIOIINe XapaKTepHyIo g H3JI0Ma yeTa-
JIOCTH BOJIOKHHCTOCTH. 110 Mepe yBeTHueHUA uncia yAapoB 9TH BOJOK-
HHCTHE VUACTKH HQUAHAIOT B3aHUMATh BCIO ILTOMAAbL IOIEPeYHOro
ceuenua o0pasma.

Peanc paboraer B upesBeUafino CIOMHHIX YCIOBHAX U HCHBITEHI-
BaeT BechbMa 3HaUMTeNbHble Hanpaxenua. Ilpu npoxoze 1moesga moay-
qalOTCA yJapH B CTHIKAX; CWia, M3rubalomas peibe, BO3pacTaer
IOYTH MI'HOBEHHO, TaK KaK COCTaB JABUIKETCS CO CKOPOCTHIO 20—25 M
B CeKYHIY. Or HIpHE peccop, OT H30BITOUHOH MacCH HPOTHBOBECOB,
CHUJ1 HHEPIUU JABHMKYINUXCSA JacTel U Ip. MOABJIAIOTCA BepTHKAJIbHLIE
J00aBOUHEIE YCHIIHI,
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ITH AMHaMAYecK¥e SBJIEHHUA B0O3pacTaloT €O CKOPOCTHIO JABH:HE-
TNUA U yBeJUdeHueM Beca, COCTaBOB, B 4aCTHOCTH IapoBO30B.

CocrosArre BepXHero CTPOEHMSA IMYTH Takde MMeeT IpPOMaAHOe
BIHSAHHE Ha HaOpsdHKeHHe B penbcax.

Kpowme roro, me caepyer 3a0bBaTh, 9TO IPH CMATHH TOJOBKH MO-
TYT BOSHHKATH MOBEPXHOCTHBIE Tpemuabl, Cuabroe OyKcoBaHUe HpH
TOPMOMKEHUH BEIBLIBAET BEHIjeneHre 00JbOIOr0 KOJHYECTBA TeIla B

46 /
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20160 -120 -80 40 :0 40 B0 120
Termeratypa (8 T)
Qur. 19

TeUeHUe MaJOT0 NMPOMEKYTHA BpeMeHH, 4To 00YCIOBIHBAET MECTHEIH
marpeB 0 TaKoil TemuepaTypsl, 4TO BO3MOMHA 3aKalKa HEKOTOPHIX
YUaCTKOB IOBEPXHOCTH Ha Maprencur (31). Ilox BiHAHHEM TpeHUs
110BepPXHOCTh KaTaHHsA MOIVIOIaeT a30T U3 Bo3AyXa (32) H CTaHOBHTCSA
HEeHOPMAaJbHO XPYIKOM.

Tpelluysl, 3aKajJeHHbe ¥ HEHOPMaJbHO XpYIOKHE Mecra HMeIT
3HaUeHHe 3alia Ha 00brdHOM 00pasie [ud HCIBITaHug Ha Yiap.
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IIpu BeeM BTOM Ha IOBEPXHOCTH TOJOBKU pexbta BOBHUKAIOT
BECHMa 3HAUATEIbEbE HaOpsmKenud, AoXoAdmue 10 40 ®e/mm?, a
00BMIHEIE JOIYCTHMbIE HAIPAKEHNA B perbcax 00HUHO IPHHAMAIOTCS
B 30 %2/mm2. B 1o iKe BpeMms mpefies TekydecTH oOBYHOM peabcoBoit
CTATH PeKO IPEBOCXOAUT 40 12/ mM2.

Kak MLl BHIeJIH, OpH TeMIepaTypax HHMEe Hyad oOHYHAfg CTalb
o0ajaeT BechMa 3HaUWTeNbHOR XPYIKOCTBIO, HO BEIWYUHBI, XapakK-
TepH3YIOMNE CTaTHIeCKYI0 TPOYHOCTH, MEHAIOTCA HpHU 3TOM BechbMa,
HE3HAYATEIHHO.

Tak, B CIy4ae CTAJbHOTO JATHA (17) mpeaen yopyrocTH crajiu 1
(cocraB ee JaH IpHU oMHCAHAN ONEITOB Bajie) Obin mpu —60° Bhime,
ueM mpu +-20° Ha 19,6 %; BpeMeHHoe CompoTHBienHe — mHa 16,79,
W OTHOCHTeJLHOE V/jaWHenwWe mpH pasphbe —Ha 11 %. U Toabko
yZapHas BABKOCTH CHUBHIACH HA 86 %.

o pgapaeim PanbkeBuuya ¥ CmupmoBa (19) Aud crajJd MapKH
«eraib 5 (C — 0,32 %) BpeMenHoe COMpOTHBIeHNe Iphd — 20° paBHO
59,1 xe/mm2, a Tpu —183° —93,9 Ke/mM?; OTHOCUTEIBHO® YAINHEHNe
IpH TeX ke TeMileparypax — 27,9 # 25,9 %, a yapHasd BASKOCTb —
COOTBETCTBEHHO — 12,45 1 1,06 %am/cm2.

TTo pamusim Bemrpyua (Wentrup) (34), ¢ TOHWIKeHHeM TeMIepa-
TYpPHl MCIBITAHUA TIpejiesl YCTaJloCTH PeJbCcoBOil CTaill MOBHIMIAETCS.
Tak, Ipa -+18° mpejes yeTajocTh A craiu cocrasa: C —0,62 % u

Mn — 0,93 % pasen 32 xe/mm2, a B HHTepBajge —14 10 —18° MOBH-
maerced 1o 35 xe/mm2. Ipemen yeragoers oceBoil cranu (0,41 % C) mpu
+18° pasen 27 xe/mm2, a mphd —18° — 31 xe/mMm2.

Kepbep u Temmens (Hempel) (35) yrsepikgaior, dTO IIacTHUe-
crag geQopMaldsg W cTapeHue NpaKTHYCCKH He MeHdioT Ipejena
VCTAJI0CTH W 0UeHb CHJIbHO BIUAIOT Ha YAapHYIO BA3KocTh 1o Hapmm
(crann cocraBa: C —0,39%; Mn —0,72%). VYrapHasg BA3BKOCTH
YMEHbIIAeTCSA B IECATKU pas, a Tpejes YCTaJoCTH 0cTaeTcd B 00LIU-
HBEIX IIpeienax, MEHAACH Ha HECKOJIbKO NIPOIEHTOB.

IIpunuMasa Bo BEMManWe BIMAHEE TeMmIlepaTypH Ha 9TH MeXaHH-
YeCKUe XapaKTepUCTUKU, NPHXOAAM K 3aKJII0UeHHI0, 4TO Ha MOpO3e
mofo0HaA pasHula BBHIABUTCS elle CHUIbIee.

Tak kak craTddecKas IPOYHOCTH W Ipefe] CTaTHYEOKO# yora-
JIOCTH YINEpOAUCTOR CTajgu NpU HU3KUX TeMIepaTypaX BHIIE, UYeM
IpH HOPMAJBHOM TemIepaType, TO BpAJ, JU MOMKHO IpeAlojararh,
Y70 B METaJIe pelbCa TOABATCA KaKkWe-To H3MeHeHWsd, XapaKTep-
HBIE 1A YCTAJ0CTH MMEHHO IpH HU3KUX TeMIeparypax. Taxie me-
BEPOATHO, YTO B peabce 00pa3ylOTCA TPEIIUHBI BCJIEACTBHE MaJOTo
YHeJa YAapoB IPpH HNOBHINEHHO TeMIepaType; TpelldHbl TAaKOT0 Poja
CKOpee BOBHHKHYT IpH HUSKHX TeMIepaTypaX, KoIla VAapHasd
IpPOYHOCTS (ompenenseMasa ¢ OAHOTO UIM HECKONBKUX YJapoB) B He-
CKOJIBKO pa3 HHUiKe, yeM IpH TeMIllepaTypaX BBIOIe HYJA.

Komeumno, caydaloress MOJOMKH W BCJeJCTBHE YHCTOM YETAJIO0CTH,
1O, Kak yTBep#falor CraroB M Maxamex (31) «M3710M yCTagoCTH Ha
HaIIAX JoporaX HE 4acTO CIYUaeTCH>.

Hcenenys me oJUH IeCATOK PEIbCOB, CIOMABIIAXCA B IYTH B MO=
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pO3HBe JHE, MH HE pa3y He 00HapV/KUIN NIPUBHAKOB H3I0Ma, OT yeTa-
gocrr, Ha momepeumom U310Me TaKUX PEAbCOB IpH CaAMOM TINATEIh-
HOM 0CMOTPE Henb3s ObL10 00HapyHATh HATUUUA TANTHYHHIX N3MEeHeH i
CTPYRTYPH; 9T0 BeeTJa ObUI KpHCTaJIHUeCKHil 0AHOPOAHBIH M3TOM.

Ecinu B pesnbce B IeTHee BpeMs BO3HMKAeT TpeIldHa YCTaJOCTH,
TO TaKoil penbe MOJKEH CIoMaThed B TepBLI MOpOSHLIA JAeHb, He
BCIEACTBHE MeJJIeHHOT0 pasBHTUA TPEIIUHEI, HEe OT TOT0, YTO MaTe-
pHax OyJeT HOCTeIeHHO yeTaBaTh, a CI0MaeTCs 6pasy, ¢ OJHOTO II0J-
XOAAMero mo CHie yiapa, BCIEACTBHE 3HAUNTENBHO VMEeHLIIHBIIE-
¢4 VIapHOil BA3KOOTH IpH HE3KUX TeMIepaTypax.

Ha ocmoBamny BhICKa3aHHbIX c000paskenuii MEL 0CTAHOBIINCE HA,
onpezenennn yiapuoil BaAskocTd mo Hlapmm kax wmeroje, BHOJHE
MPUTOTHOM JJIA OMpPeNeTeHud X0JI0IHOTOMKOCTH CTaJIN.

Bee rosopur 3a TO, 94TO 9TOT METOJ MCIBITAHUA MeTajja Jaer
WMEHHO TY XapaKTepHCTHKY MaTepHasa, KOTopasd olpefenser Hpu-
TOJHOCTh €T0 K M3TOTOBIEHUIO Jerajeii, paloTalouX Opi HE3KUX
TeMIeparypax u IPHATOM IEPEeHOCANNX HMEHHO YAapHYI HaTpY3KY.

il. CHWMKEHHWE XOJIOAHOJNOMHKOCTH YINEPOAM-
CTOM CTANIU NYTEM TEPMWYECHKOMW OBPABOTHMU

YayumuTh CONpOTHBICHUE YAapy CTalbHbIX JeTajell MOMKHO
HECKOJIBKUMU CII0CcO0aMIU.

IIpome Bcero yseauunTth pasmepsl jAeranu. Ho, oueswpgmo, mHil-
KOTZa 9TOT ¢0co0 He MOMKeT HailTh MUpPOKOTo MpUMEeHeHUs, Tak Kak
mof00mHoe pelenne BoIpoca BBI3BaJao Obl Oecrmenbmblii pacxox xedu-
murgoro Merasna. B CIIA ecrb iesesHble ZopoTd ¢ 0YeHb ‘TAHKeTHIME
penbcaMu (1o 74 %2 B moroHHEOM MeTpe). Komeumo, M3roTOBIeHHE II0-
A0o0HBIX PexbcoB Majio menecooOpas3mo TiaBHBEIM 00pa3oM TOTOMY,
qr0, TOHUKAI 33, CUCT YBENWUCHHS TIOTEPEUHoro Ceuenusd OCHOBHBIE
HaUpSAKeHUA B peabce, MBL He B COCTOAHUN YMEHLIIUTH MECTHBIe Ha-
TpAKEHIS 0T CMATHA TOBEpXHOCTH KaTamud. CraTwueckKW TaKoit
Ppeabe MHOTO TpouHee Hamero o0bdHoTo (BecoMm 45,3 %2 B MOTOHHOM
MeTpe); ero MOMEeHT HHEepOUH B HeCKoJbko pas Ooxbime. Ho mporu-
BOpEUHBEIe JNaHHbE aMEpHKaHCKOH IpaKTUKUA CBUAETENbCTBYIOT
0 TOM, U4TO He Bee SCHO B BOIPOCe 0 TAMHENBIX penbcax. Bepaee Bcero,
UTO BONIPOC O CBEPXTAMEIBIX penbcaX TOABHUICA B pe3yiabrare
¢BoeoOpasusd KaIMTAJIHCTHUECKOR HSKOHOMUKN B HpeIKpH3UCHOe
Bpemd. [l O0JBIINX KOMMUUECTB JeTIeBEIONMEro MeTajta Halo ObLIo
HaXO0AUTh GOBIT M ero HaXOAWIW, VTAMKeIds pexbehl W JIoKa3biBasd
nenecoo0pa3aocTh 3TOTO TEXHIUECKUME ¢000paKeHNAMI COMHATEIh-
HOTO KayecTBa M OpHTUHAJILOBIM YTBEpIKIEHHWEM, UTO CTajdb HOCIE
KpH3uca IMOJ0poKaeT W KaiIblid BiIoMKEHHEI B IYTh J0JIap dYepes
2—3 I'ola TpeBpaTUTCHA B TPH J0JIapa.

MoiHao W3MEHUTL cocTaB 0O0BIUHOfl cTanW, BBeAS, HaIpUMep, B
KadecTBe OpHCaAKU HUKenb. Hak yBUAUM [ajee, HUKeIeBHIE CTaian
00aaloT BeChMa Majofi TYBETBHTENBHOCTHIO K YAapaM IpH HUBKAX
Temueparypax. Ho onarb-Taxi, me Besxas geranb oo coo0paskenuam
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DKOHOMHUTIECKUM MOJKET AeJarbCsa W3 AOPOTHX W YacTo AeQHOUTHEIX
MaTepHalioB, XOTd B HEKOTOPHIX CIyYasdX U3TOTOBIEHHE CHelHalb-
HOft anmmapaTyphl U3 CHIBHO JeTHPOBAHHHIX CTaJeil ABIACTCA €IUH-
CTBEHHBIM BBHIXOL0M. :

B wacTHOCTH W BOIPOC 0 JETrMpOBaHHBIX pejbcax ABIAETCA Ha-
3peBIIAM W BeChbMa akTyaabEbiM. Ho o MmApoxoM paCmpocTpaHeHHN
V HaC PeabCoB, JeTHPOBAHHBIX TEM DIEMEHTOM, KOTOPHI IOBHIIIaET
IHAMUUECKYI0 BS3KOCTH Ha MOpo3e (TimaBEEM 00pasoM HUKEID),
ceiiyac TOBOPHUTH MOKa HEe TPHXOJUTCA.

Wsmenenrem 00BYHOTO COCTaBa YIMEPOAUCTOR KOHCTPYRIUOH-
HOit oTajd, B 4aCTHOCTH PeIbCOBOi, MOMHO 3aCTaBUTh OMACHBINA HH-
TepBaJ YAapHo#l XpPYIKOCTH OTOABHHEYTHCA Ha /[AHarpaMme «TeMIe-
parypa — ViapHas BSA3KOCTB» B CTOPOHY 0ojee HUBKEX TeMIepaTyp.
Ho rakoe m3menenue coctaBa OyJeT 3aKaI04aThCA B IEPBYIO 0Uepelb
B CHIKEHNHN CoJiepiRanusa yIiepoaa, 9To, 0e3ycI0BHO, HEIOMYCTAMO,
Tak Kak MOBEJeT K YMEHBIIeHEUI0 Ipounoctd U TBepiocrH. Ilocaen-
Hee 00CTOATeIHCTBO A PEIbCOB HMeeT IMepBOCTEIEHH0e SHAUYCHHE.

Ipu m3yuennu aurepaTyps MO#HO ObLIO 3aMETATh, UTO YHCTO-
Ta CTAJHU CKa3HBaeTCAd Ha XOJOJHOJOMKOCTH: UeM YHILe CTajlb, TeM
oHa Oosiee BASKa. Ho M VIYUIIEHUIO CTaJU MMeeTcs KaKoi-To Ha ce-
PONHANIN{ Jenhb BIojHe pealbmblii mpeien. K Tomy e, o OUNHITY
mBefifapCKAEX A0POT, CaMble X0pOIIe PeabeHl (TepMUUecKH He 00pa-
OoTamHble) W3 YIIepoucTodt crani 0KassBaloTCs HEPUToAHBIME TP
JaBJIE€HVH HA OCH B 23 m.

Heckonbro mescno Baugnue focopa Ha X0I0JHOJIOMKOCTH CTa~
J¥ IpH HUBKHUX TeMIepaTypaX B TOM CIydae, KOIa ero Colepianie
He mpeBocxoaut 0,1 %. Pridnmekuii (29) moguepkuBaer, 4TO B 32 HC-
UHTAHAHX XPYIKHAX pexhcax cpefmee cofepianue Qocdopa Oblio
paBHO 0,093 %, MocTHTas MakcuMyMa B 0,185 %, I cudTaeT IIaBHOE
IPHYHHOM XPYIKOCTH BTHX PEXbCOoB HEHOPMAJbHO O0JIBIIOe KOIH-
gecrro Pocdopa. HeoOxoaumo moAUePKHYTD, UTO T€PMaHCKUE HOPMbE
Ha PeIbeH Jomyckalor cofepixanue PocPopa or 0,06 (MapTeHOBCKHHE
meramn) A0 0,08% (romMacoBckmit), a ameprraHckHe —0,04% i
BCeX COPTOB CTAJIM.

®parkun (36) canTaer 0AHOA W3 MPHINH XPYHIKOCTH DEIBCOB 10~
phimennoe cojepkanue Pocopa.

K Tomy e BHIBOAY TpHXoAHT B Biaaumupos (37).

Batomugm (38) B ¢BoeM [0KJajJe TOBOPHUT: «H3 JaHHBIX PeJIb-
¢coBO#t Komueceud 1899—1906 rr. IpHUIlIe]T K BHBOAY, 4YTO €CIH COACP~
swanne PocPopa B peabcax Oomee 0,1 %, cofepkanue yriaepoia b
HEX T0JEH0 OHTH He Gojee 0,3 %; mpH OoablieM CoJepiKaHUH yIie-
pofa miacrEunocth PocdopHeToro Meramia 3aMeTHO Hajaer (YAiH-
HeHne omyckaercd HuKe 6%). K momy ke QocQopHCTHE MeTaNE
BechbMa UYBCTBHTENEH K VAapy Ha XOJIO0LY (MOpO3)».

s BHecennd Goabiefi ACHOCTH B BOIPOC, MBl M0oZ00paad MapTe-
HOBCKYIO CTalb TaKOTO #e MpUMEepHO COCTaBa IO COASPHAHHIO BCEX,
KpoMe (ocopa, DIEMEHTOB, Kak CTalb, YOOTPeOIABIIACS I H8T0-
TOBIEHHA TeX 00pasIoB, Ha OCHOBAHHE MCCJIeJ0BaHHA KOTOPHIX Obl-

30



Jia TOCTPOEHa Hallla KpUBAA «y/lapHasd BABKOCTb — TeMIepaTypa» (OM.
¢ur. 19). B talbn. 5 1ud cpaBHEHEA TPHBOIAM COCTAB 00X CTAIe.

Tabouma 5
Xumuveckuii eocraB (B %) Vinapuas Bsis-
KOCTb TpH:
Copr craan C Si Mn g p p
+0° | —60°
Cranp 1 ., .. ...[042|0,20 (0,49 | 0,048 0,051 1,0 0,4
Crans 2 ., .., .|0,43]|0,23 0,43 | 0,040 0,099 2,5 0,5

Rax 1 B mepBoit cepuu ombITOB, KaMIasd TOUKa IOTYICH HCIHL
TaHueM ueTeipex 00pasmoB. MH JaJekd oT MBICIH UIHOPHEPOBATE
Bpeproe Birugane QocPopa ma csoficrsa crand. Ho mer rax Oyaro
U 0CHOBaHW{i UpesMepHo ero 00ATHeA, KOTJa OH MMEeTCHA Haldmo B
JAOMYCTUMEIX CTaHZapToM Ipenenax. MBI fymMaeM, 9To 0co0emHo mHe-
MPUATHO H OMACHO [isf MOBHIIEHHSA XPYOKOCTH TpHCYTCTBEE (Poc-
¢opa cBrme 0,1 %. Pasymeercs, Ml IpH HTOM He KacaeMmes JpYTrHux
BpeJHBIX ¢cTOpoH Bruaadsa Poecdopa (MUKBamusa u 1p.).

Ecnu 051 faike 0ka3ar0ch, 9T0 XPYIIKOCTh PEIbCOB BaBUCHT INIaB-
HBIM 00pasoM ot cofepianusa PocPopa, To ATTH 0 TYTH BHAUATEIH-
HOTO CHUIKEHUS ero cojepikanud Obuio OBl Boe-TaKHM 3aTpPY IHATEIHHO.
Hns 9T0T0 MPHMITOCh OBl OTKA3aThCSA OT CYMECTBYIOMHUX CII0co00B
BEIVIABKY CTAlM, TaK KaK JAONYCTAMOE TeXHHUECKHMH VCI0BHAMA
cozepxanne QocPopa B perbCoBOft CTaiM ABIAETCHA, 0UEBHIHO, €T0
CpeAHHM CoflepiKaHueM B HOPMAJIbHOM, 340pPOBOM MeTajLie.

Ecnn pagukanbHoe HM3MEHeHHMEe XHMHUECKOTO COCTaBa DEIBCO-
BOH CTaid TMOKa HEBO3MOMHO IO IPHBEACHHHIM C000paskenusam, To
0CTaeTCsA eJAMHCTBEHHBI IyTh — M3MEHEHHe CTPYKTYPHl CTajJd IIy-
TeM TepmMuueckoit oOpalorku. Ilexwrit psj yike upuBeneHHEX AaH-
HBIX IIOKa3HIBAeT, KaK YMEHBIICHWe BEeJHUMHE 3epHa MU 00pasoBa-
HAe COpPOHTHOR CTPYKTYPH CBHTaeT ONACHE{l WETEpBaj Hepexo/a
BASKOTO M310Ma B XPYHKUiE B ¢cTopony Oosee HEBKHX TeMIepaTyp.

Ecmu repmuveckas oOpaGoTka Aeraseil Mallly, HBTOTOBIEHHBIX
U3 YIIepojucToii cranu, nejo JAaBHO OOMEN3BECTHOE, TO BaKaTKa
PEITBCOB 10 CUX IOp SABISAETCA YEM-TO CIOPHEIM, He 0OUICNPHHATEHIM.
3aKaIuBaTh B OTIYCKATh 00pasIbl W3 PeTbeoBOl CTANH, HCIHTHBAL
UX 3aT€M Ha KOIpe, Kak BT0 JeJaJd Mbl, AMET0 CMBIC] JUML B Ipej-
BUJICHUA TIOCIHEYIONEro mepexoja K BaKalke PeabCos.

Tlo cux mop MBI Aexan#m o0pasmbl /14 MajoTo KoIpa Mlapnu
(10 ®em), BEIpesas HX M3 TOJOBKE pexbCa B MECTaX, CBOGOTHHX OT
JugBamuu. Ho, oueBHAHO, IpH TOX0OHOM C€I0CO0E M3TOTOBICHUS
00pa3moB MBI 0UeHb CHJIBHO VIAJSAEMCS OT TeX VCIOBHi, opa Ko-
TOPHIX HAXOMATCH PENbe, KaKk CIOMHBIA mpofuns, uMeomuii JTHKBa-
OUOHHYIO 30HY. MarepHan penbca UMeeT HENOCTOSHHET 10 CETeHuIo
XUMIYECKHA COCTaB, MEPEMEHHYI0 CTPYKTYPY B pasHooOpasHbie Me-
XaHUYeCKHe CBOiCTBA.

Hosromy B janbuefimeM Mbl H3MEHHIH METOAHKY H3TOTOBICHHS
00pasmoB TaxuM 00pa3oM: 0T KyCKa peibca oTpesajach Ha (pesep-
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HOM CTaHKe TOJI0BKa, 3aTeM OHa IPOCTparvBajach [Jid YAQJICHHS
BCAKUX CcjefoB crenkd. ITosryuyeHmblfi Tpo@uib IMPOKOBHIBAJIC IO
. [IHeBMaTHUecKEM MoxoToM (lm ) IpH remmepaType ‘950—1000° ma
EBagpaT 13X 13 mm. TemmepaTypa Harpesa TOJOBRH U TeMIEpaTypa
Hauaja ¥ KOHIa KOBKH TIIATEIBHO KOHTPOJHPOBAJIUCH ONTHYECKHM
mnupomerpom «IImpomro». IIpoxoBammbie HTPYTKA paspesanuch Ha
KYCRE Liumofi okoxro 1,1 m. OT Kamaoro npyTka Opancs TOpIEBHIL
UM, B ¢ TopIa CHAMAJACh CTPY#Ka A1d aHajih3a. 3aTeM HPYTKH
paspesanrch Ha 00pasmsl ATHHOE 105 MM, KOTOpHE (Qpe3epoBanueM
UJIH CTPOKKOM OBOAMINCH 10 pasmepa 11,5 X 11,6 X 100 mm. Ha-
Jee 00pasmpl HarpeBanuch B MydesnbHoi DIEKTPHUECKOH Ieud, ©
ABTOMATHUECKIM TEPMOPETYIATOPOM U CaMOpPeTHCTpUPYIOIIM THPO-
MeTpoM, 10 850°, BHepP:RHBAINCH HpU DTOH Temueparype 1 dac H
oXJasmIanuch Ha Bosayxe. Tarad HOpMaJaHU3alus YHAYTOMHaka A0
HEKOTOpPO# cremepn BHYTpEHHWE HAIPKEHHSI, BOSHUKAIONEe BO
BpeMs KOBKH, U JaBaja Ooxee WIH MeHEe 0JHOPOAHOE sepHO. Temme-
parypa 850° ObliIa, B3ATa Kak MUHAMAIbHAL TeMIepaTypa KOHIla IIpo-
raTku. Omna Oblza BHIIIE TOUKH Acg s 9TOH CTajH.

UroOp IpeoXpaHuTh HpH BBICOKOH TemmeparType 00pasmpl  OT
o0esyrueposmuBantsa, UX TP BCEX OIEpamudx, COIPOBOKIABIIAXCA
HaTpeBOM, YRJIAJAHBAJA B HeJIe3HbIe AIHKA (1m0 10—12 MTYK) U 3aCHI-
Al YYTYHHHIMA OOUJKaMH ¢ HeOOJbIIAM KOJHYECTBOM /JAPEBEeCHO-
VTONBHOTO HOpoMEa. IIpomerTHoe colepskanye YA B CMeCH I0A01pa -
JI0CH ONBITHEIM HYTEM Tak, 4ToObl TpH HarpeBe He IIIa NeMeHTaIUd
00pasmos. Kpome mupomerpa B MyQese meun, B AMTHK ZOMOTHUTEIBHO
BCTABJIAIACH TepMOTapa Aad Oojee TOUHOTO KOHTDOJA TeMIEparyp.

Ilocae coorsercrylomeii Tepmmuueckoir oO0palorkd (HampaAMep
copOnTusanAN) JHIMEAE 1,56 MM 10 cedenuio oOpasia CHEMAJIUCH Ha
CcTanke 1 B 00pasme Jesajcda IPOIHy ¢ YIIOM 45° 1 palHyCcOM 3aKpyI-
aepua 0,25 mm. Ing orofi onmepalyd MpUMeHANach TIATeJbH0 TPO-=
$urmpoBannasa Qpesa.

MEr mepenmid o 00pasma ¢o CBEpIeHEIM oTBepeTHeM K 00pasmy ¢
PpesepoBaHEbIM IpPOpe3oM EciefcTsue 00jee Impocroro H3roToBIe-
HUS X KOHTPOJA.

IIpopes, Kak MpaBUI0, HE AOXOAWI A0 JHKBAIHOHHON B0HEHL, UTO
TIIATEJbHO KOHTPOAUPOBAJIOCH.

Mzt o0pamaii ocoloe BruManue, uTo0w cevenne o00pasma XO0Td
OBl OTJaeHHO HAIOMHHAJO 110 PACIpeeseHuio JUKBAOUOHHBIX 30H
Ceuenre HOPMAJIBHOTO pPeabca, YUHTHBAA TOT HHTEPEC, KOTOPHIH
BCeIZla BHIBHIBAJ BOIPOG O BHAUCHUN JUKBaIUA B pexbce. He Bja-
Basach B moApoOHoe uccaefoBapie POOPOCa, IpABEeM 3aKIIOUHTENb-,
Hble caoBa HHykoBeKoro (39), ¢ KOTOPHIM MBI B 0CHOBHOM BIOJHE C€O-
riacuil: «Penbe palGoraer B cay#le, kak Oajlka, H, Kak TaKoBad,
penbe moasken OHITL MCIBITHIBaeM IIPH OpHEMKe CO BCeMU COJAepHa-
MAMHACA B HeM BpeAubiMH U 0e3BpeHBIME BRIIOUCHUAME, HOSTOMY
HCIHITAHUE PeabCa Ha ANHAMUUeCKU (M, eCaH YroAmo, Ha cTaTHde-
cxuit) usrud, ¢ ompejeIeHEEM CTPeIEl TPOrulda, COBMECTHO ¢ HEIPaK-
THKYEMEIM eIle HCHbITanieM Ha HCTHpaHNue — BOT HaJJIeHallle MeTo-
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Jbl HCOBITAHUA peabcoB», Monpiranne He CaMUX PeJIbCOR, a BHIPEesaH-
HBEIX B3 HEX 00pasmoB Hajo Obl, 0 MHEHHI0 J{YKOBCKOTO, TaKUe ke
JIOHRHBIe BHIBOJB, Kak 8aKJI0UeHIe 0 MeXaHHYeCKHX 6BoficTBaX rpamuTa
10 MCCIeJ0BaHUI0 pasMUHAIOMIeHcsa MeHY MaabIaMy CIIONL, BXOMA-
1ieil B €ro coCTaB Ha PALY € APYTUMU CTPYKTYPHBIMA COCTaBIAIONIMY.

OOpaBsmpl J0MaJHCh Ha CKOHCTPYMPOBAHHOM B MeTasjorpaduue-
ckoii aboparopun CuOMpCKOTO MHCTHTYTa MeTaioB Koupe IMMapmu
B 10 xem. IIpu cpaBrennu 51010 Kolipa ¢ HOBEIM KottpoM (upmst Ilomn-
mep Toif iKe BeJWUMHEL, OH MOKa3aJ OAMHAKOBYIO ¢ MOCIEAHEM TOU-
HOoCTh. Biarofaps sHauMTeNIbHOMY pacCTOSHHUIO MEKAY crofikaMu
on npeacraBiasn Ooabimue yao0crBa s paborsl. Paccrosnue mesmsay
omopaM# Obi10 paBHO 70 mm, Kak B B Konpe Mlommepa.

CpaBHHUTEIBHBIE HCIHITAHUA H3TOTOBIEHHBIX, Kak olHcaHo (KoBa-
HBIX), HOPMaJU30BaHHEIX 00pasmoB ¢ BRIPESAaHHBIMA M3 TOJOBKU I
MOJOMBEL peabCa HOPMAJH30BaHHLIME e 00pasmaMd He AajH 60b-
HIO# pasuUmEl B Benuunne yiapHofi Baskoctn. Ho, wak mpasmio,
IPOKOBaHHbIe ¥ HOpMaJau30BaHHbE 00pasmbl 0Ka3bBAIUChH HMPOIEH-
T0B Ha 8—10 Oosee BASKHME DU BCEX YCI0BUAX HCIBITAHNUA,

CI-— o [ 1]

—
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Hepsrie o0pasnil, MOCTY#UBIINE s TOCTPOEHHS KpHBOH Ha
¢ur. 19, samopasmuBaiuch B NpoOHpKe, HANOJHEHHOM Toxyoxom
WIH aTKOT0JNIeM W OXJaiKJaeMOR B AI0apOBCKOM COCYAE G iKHIKAM
BosnyxoM. Cmoco0 10T X0TA M JaBal XOpOIIHe Pe3yabraTh, HO OBLT
XJOHOTINB, KOTa UPHXOAHIOCH HMETh [eJi0 ¢ 00JIbIIAM KOJHIeCTBOM
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00Opasmos. Iloaromy MBI paspaloTany CIeNYIOMHAE MeToA 3aMopa-
sxuBanng 00pas3moB OpH TeMmepaTypax 710 —60°.

UpoOBl MOJIepIREBATL J0JIT0e BpeMA HUSKUE TEMIEpaTyphL, OBLT
CKOHCTPYHpOBah XOJ0JUIbHUK, COCTOANMT U3 pAfa BXOAAMMUX APYT
B [ipyra AINEKOB. BHemHauii AIHE O ciesian U3 aepesa (Qur. 20),
BHYTpeHHHUE SANUKH (B n D) — u3 DUHKA, © ABOMOBLIMA CTEHKAMHU.
IIpoMeKYTOR MeHKTY CTeHKaMH 3aMONHANCH, LI yMeHbIIeHua KOh-
peRIUHA BarTofl. Bo BHYTpeHHHN SITHK (4) momemaiuch 00pasmpl 1
naMBailch aO0COMIOTHEIM — ajkoToixeM. JIepeBAHHBIT AMMK a0

P

HAICH THIOM MM CMEChIO Jbja ¢ HOBapeHHOH CObIO, B AMHKT Bu
D mowmeliajach TBepjad YIJIEKHCIOTA, XJTOpHCTHE KaJabIoUid co
JABI0M HIN HHASI oXJadkIalomasa cMech.

T M3MEPEeHHs TeMIepaT Y Bo BHYTPEHHEM AMHUKE (4)mot HOIb-
30BaJIUCh TPeMd MeIH0-KOHCTAHTAHOBEIMA TépMOLNapaMi, COBAMACH™
HBIMHA TIOCJe~
IoBaTeIbHO ¥
BaKJIIOUCHH B~
M B 00mYVIO
ompaBy. Hy-
JeBble  cHam
BCEX TepMO-
map HaXoAu-
JACH B Talo-
meM JbJe.
DJIeRTp 0JBH~
Mylad CHIa
9T0it TpofiHOI
1 ; TepMOoIaphbl
Vs {ggL 3 ObLa IpAMep~

R @ 3k 88 T8 W mo 10,35 me

‘ _ Ha 100°, 4TO

(loreZ54017 TR/ BBAHOMETPA (B MB] mo3BONAN0

®ur. 21 IPOUBBOJUTH

OTCUYETHl IO

raJbBaHOMeTPY ¢ TOUmoCTHI0 —= 0,°1. TepMmomapy rpalyHpoBaJi II0

HOCTOSAHHLIM TOUKaM: IJaBieHHe JbJa, PTYTH H OBTEKTHUCCKHX

cmeceit KC1 1 NaCl ¢ Bogofi. RpuBas rpaiyHpoBRH Jaia Ha ¢ur. 21.

- Jl1s IpeABAPHUTENbHOTO W3MEPEHNUA TeMIepaTyp IpAMEHANCHT 00BIg~
HBI CIAPTOBO MM TOJYOJOBEIL TEPMOMETD.

M1 o0paTHIT cephesnoe BEUMANNe Ha CKOPOCTh COTPEBaHHA OXJIa~
sKIeHAEEX 00pasmoB BO BpeMs HMCHETaHUA Ha KOUpPEe B MOMBITAIACH:
OTpeJieuTh YCTaHaBIUBAIOMACA TP DTOM TPAJHEHT TeMIepaTyp
0T moBepXHOCTH 00pasha, HarpeBalomeica B MepByi0 0Uepeib, K 6ro
cpeanpe. Js 5Tor0 OBLIO UBTOTOBICHO ABA o0bunsX 00pasma apon
(10X 10X 100 mm); B 0XHOM ¥3 HHUX ObiI0 MPOCBEPIAEHO BAOJIb 00JB~
mofi ocH oTBepeTHe M0 CpPeAMHE 00pasia AXAMETPOM 2,5 MM. B o1~
BepeTHe BCTaBIIANAch TepMollapa M 3aMashiBajach BOCKOM. Ha mo-
BepXHOCTH JPYToro Takoro #e o0pasma Oblia THIQTENbHO MpHIAdHa
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- Takad e TepMollapa, HO ¢ ILIOCKUM CIaeM. OTH TepMOmaph ObLm
IporpafyHpoBaHbl OYTeM CPaBHEHWUS ¢ HTAJIOHOM.

OO0pasmel ¢ TepMoMapaMy, B IHelb KOTOPHIX BRIIOYAJIHCH CaMO-
IHITyIAe TaabBaHOMETDHL cHCTeMB akaj. KypmakoBa, oxmamia-
JHCH B TEPMOCTATe 0 COOTBETCTBYIOMIECH TeMIepaTyphl, BHHIMAINCE
TIPEABAPUTEIBHO OXIAKACHHEIMA IHINAME H KJIaJUCh Ha OMODHL
KoIlpa, CHaOKeHHbIe ACPEBSHHLIMA VIOPAME LA 00Jerdenis Ipa-
BHIBHOH yeramoBRE oOpasma. IIpu mexoropoit TPEHUPOBKE Ha ATy
omepamuio TpedoBaroch or 2,5 10 4,0 cex.

3a 9T0T UPOMEHYTOK Bpement o0pasmsl HaTPeBaIich ¢ pasiny-
HOH CKOPOCTBHIO B 3aBHCHMOCTH 0T HaUYaJ bHOIL TeMIIepaTypsl H Toii
CpefIbl, B KOTOPOil OHE HaXOJWIHCH B TepMocTaTe. XopoliHe peayib-
TaThl B CMBICIC JTUTEIBHOTO COXPAaHEHUA MOCTOAHHOM TeMmepaTyphl
AaBa.]l KEPOCUH, Tak Kak, salycreBasd OpH TeMIepaTypaX, OJHBKEX
K —60°, om 00BOJAKHBAJ TOHKHM CI0EM 00pasen U TeM CaMbIM IIpe-
AOXpaHdAn eTo oT HarpeBanudA. Ho, pasOpuisruBasdgcs mpa yaape, ke-
POCHH 3aTpsAsHAN U Opuboptl W saloparopuio. ITodToMY-TO MBI W

OCTaHOBHJIHCH Ha ‘

< “
abcoxoraoM aJ- Vg E\a S ble
KOToJe, He MeHd- A

L . \

IolemM 3a M€ TH 0 ) |
KO(UIUenT BHY- ;
TPEHHEr0 TpPeHusd

10 —80°. Kpu-

BEBIE, BalUCAHHbIe

B 9THX YCJIOBHAX
almapaToM aKaj,.
Kypuaxrosa (rep-
MoHapa Ha Io- Q
BEPXHOCTH U BHY-
TpH 00pasna), mo-
KaB3HBaloT I10CTO-
AHCTBO TeMIlepa- _
TYPHL BHYTpU 00- dur. 22

pasiia B Teuenme

4—>5 cex. (ur. 22, kpuBasa 4); KOHeI IepephiBa COBIAJALT ¢ MOMEH-
TOM BHIHUMaHUA oOpasha W3 TepMmocrara. IloBepXHocTh 00pasma Ha-
YHHAeT corpesarhed OblcTpee (KpHBasd B), HO B TeUenue MaKCHMAIb-
HOTO IPOMEIKYTKa BpeMeHH, Heo0X0AUMOTo A H3moMa o0pasna, TeM-
nepaTypa HoAnmmaercd (OpH TeMIepaType HCOBITaHUsS —60°) JUmb
Ha 2°,4.

Mer mecronbro moAPOOHO 0CTAHOBHINCH Ha SaMOPAKUBAHAE 00-
PasmoB MOTOMY, 4TO €CJAU BeJHUAHOM 2°,4 MoEHO mpeneOpeus, MpH-
HHMaf BO BHUMaHUe He 0UeHE BEICOKYIO TOUHOCTH KOTMPOBOTO MCIIBITA-
HHSA BooOmme, To mpd —183° Harpes 3a 4 cex. I0X0XUT 10 10°.

Ilepsriit Bompoc, Ges paspelienus KOTOpOTo HEJL3A MpPHCTYIATH
K TepMuveckoii 00paboTke penbcoBoii crany, kacaercs BeOOpa TeM-
IepaTypu 3aKaJKH.
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IIpu 3axanxe OoXbIIARCTBa AeTamef mo00Hb# BOIMPOC HE BHIBHI-
BaeT HUKAKUX COMHEHMii: malo 3araluBaTh IpPH TOH TeMIeparype,
KoTOpas 00ecIeurBaeT JAMHOU CTaIH MOJHYI0 8aKaIKy W II0CIE OT-
MyCKa aeT ONTUMAIbHBI KOMILIEKC TpelyeMuIX ¢BoficTB (IIPOIHOCTD,
BABKOCTDH U T. 1I.).

He Tax IIpocTo pelaeTcs 3ajaya IpH Iepexofie K peabey; pemahe
HaJ0 saKajuBaTh ¢ TO# TeMIepaTyphl, IpH KOTOPOil OH HOKHUJAET I10-
cnelnBil pyueit cTama, Wid, BepHee, ropaIyIo HpaBRY. Wnaa Temie-
parypa morpe0yer HarHUHd CHeIHabHEIX meueil muA DOJOTpeBa,
PABHOMEPHOTO OXJNAACHAS Wi Harpesa 3aHOBO PEIbCOB, MOAIE-
skamux saxanke., OueBHHO, BBEJCHWE B TeXHOJOTUYECKHUE IPOIECe
M3TOTOBJIEHUS PeIbcoB MOA0OHEIX Teueil YCIOAHUT U YAOPOKIT PO~
W3BOJICTEO PeIbeoB. Pemarh safady TepMuuecKoi 00paloTKH peib-
coB 0e3 yuera NPUBEJEHHBIX 00CTOATENBCTB HENB3H — IONYUHTCH
CIUMEKOM aKaleMUuecKuii, me WHMKeHePHB HOAXOA.

TIpeaBapHTeIbabe ONHTH OBUIA IPOBEACHB C YKASAHHHIMI panee
IBYMS COpTaM# CTaJH.

Eak morasaId Halld Ha0miofenns, peabe, UMeIOmIii TeMIepaTy-
py mocie ropsadeit mpaBrH 950°, COXpaHAeT IPH 0XJIAMACTHI 110 850°
MOCTATOYHO PaBHOMEPHHIH HarpeB Mo AJHWHe U CeUCHUI0, XOTH KOHIBI
0/I0NIBH HAUMHAIOT Yike 3aMeTHO ocThiBarh. IlodToMy HpeiBapH-
TeIBEBIE OMBITH TepMUUecKofl 00padoTku Ol IPOBEACHEl HMEHHO
upu 3aKajire ¢ 850°.

B kauecTBe MaTepHaJa A UeCaeJOBaHMI MBI B3SIH CTaJlb, COCTaB
Karopoii ykasam B Talx. 6. Ta6auma 6

Xumnueckuit cocras (B %)
CopT craan % | N ai 5 l 3
I
Evamh 2 o Al OAd 0,43 0.23 0,099 0,040
Cans 9 al oo b 040 0,60 0,15 0,054 0,030

Ha (ur. 23 Jausl pesyibraTs HennTannii na wompe Hlapna Tep-
MIaecEN 00paboTammbix 00pasmoB U3 crany 2. Mcciegobanue BeIoCh
IpH TemMueparypax —183, —78, —40, —20, Z=0°; Ha KasKAYI0 TOY-
Ky Obl710 B3ATO 110 TpU 0Opasma. HpusBad A OTHOCHTCS K CTain Oes
repmuueckoii 00paloTkH; ylapHad BSSKOCTH IIpH 0° paBHa
2,5 wemjem?. Oma OnicTpo Mafaer Ao 0,6 wem/cu? mpu —40°. Hame-
HenHe BA3KOCTA 3aKaJeHHBIX B Macjae U OTUIYIEHHEX IpH 640° o0-
pasnoB (IIPOMOIKATEIBHOCTD OTIYCKa —2 Yaca) B 3aBUCHMOCTH OT
TeMIlepaTyphl Jaer kpuBad B. OOpasmer mocie OTIYCKa OXJaitia-
ameh ma Bospyxe. Kpusas C orHocures K o0pasmaM, TaKe TepMu-
ueckn 00paloTaHHbIM, HO ¢ HHOi BHICPHKKOHR IPH OTHYCKe — 4 Haca.
IIpu 0°yaapHad BA3KOCTE—D,4 Kem/cm?, IPH —60°—0K0710 1 KeM[CM2.
Kax Buamo B3 QUT. 23, MOHKHO IpH IOMOIIH TePMAYECKOL 00paloTkn
TOBHICHTH VAAPHY IO BA3KOCTH CTai IpH —40°, M0 CpaBHeHUIO ¢ yAap-
HOil BASKOCTHIO CHIPOfi CTAJIH Toske HpH —40°, B HeECTh U CeMb pas,
a IIpu —60° BABOE.
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200 180 -I60 140 +20 100 80 -60 -40 -2§°20 +80 +40
Termgraryra (8 L)
®ur. 23

Ha ¢ur. 24 gamsr Tari#e xpussie Aud cranud I11. Hax BugHo, chi-
pad craib (kpuBag A) gaer upd 0° yAapHYIO BSA3KOCTH IOPAAKA
2,3 xem/cm?, a Ipu —40°— Beero 0,6 xem/cm?. IlpakTHuecKd wer pas-
HHOH co cTanbio 2 (Qur. 23). Ho repmuuecku oOpaboranusie 00-
pasibl 3HAUYATENBHO MOBLICHIN VAPHYI0 BA3KOCTH MPU HUBKUX TeM-
neparypaX. Rak ¥ B mpeJsiiyineM ciaydae, Ha KamAyI0 TOURy (—60,
—40, —20, == 0°) Obio B3ATO MO 3—4 00pasma.

3akaJennble IpH 850° W OTHYIIEHHbE B TeueHue 4 4acoB (KpwH-
Badg B) o0pasmel mokasaad IpH —40° yAapHYI0 BASKOCTH 0K0JO
6 Kem/cm2, a mpu —60° — 2 Kem/cm2.

Kpusaa C mpuHaJnemuT craid, TakuM e oOpasom oOpaborar-
HOH#, HO ¢ IIPOAOIHATETBHOCTHIO OTIYCKA 2 daca.

CpaBauBad (ur. 23 u 24, Mo:KHO, HOKANViH, CleraTh 3aKIi0Ue-
H#e, 4To ecau B mpeaenax Ao 0,1 % Qocdop me orasbiBaeT 0600010
BJIUAHUSA Ha XO0JOJHOJOMKOCTD CTaJH, TO HOCHEe 3aKAIKA W OTIYCKA,
ero geiicrBHe Bee-TakU BhlABISeTcA. Ho SCHO BHpamKeHHoTo BJIWs-
ung PocPopa B STOM HallpaBIeHUH HaMm B Aaibueiimeii pabore yio-
BUTH Tak M He yAaixoch. Ha BA3KOCTH, KAk YBHAUM BIOCJIEICTBHM,
BIUAOT 0YeHb CUJIBbHO MITaKOBBIE BRIIOUEHU, aHOMAaJIbHOCTE METaJI-
Jla U MHOTHE UHBe PaKTophl, MAaCKUPYIOIHe BO MHOTHX CIYUagX fe-
nocpejacrsennoe Aeficrsue Qocdopa.
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Vik oTH mpeBapATe] bEbE OIBITH II0 3aKalKe H OTOVCKY («CKBO3
Hoil copOuTH3amuu») peabcoBo# CTald MOKasaldd, 9T0 YapHasd BA3-
K 0CTh IIPH 3UMHHX TeMIepaTypaxX TepMHUYecKH o0paboramnoil crann
BHIIIE, dYeMm
CHIpO#, B HeE-
CKOJIBKO (3—
10) pas.

Tepmuuec-
Kasf 00paloT-
Ka Oblia IpH-
menena CTpo-
KOIBIT OBBIM
(21) g4 yBe-

JIUYEeHHN A

1 YAapHOii B3-

l’ KOCTH 9jIeK-

) TPOLYTOBOTO

7 : 7 mBa. Xopo-

' / e pesyuab-

o v TaTBl JaJla

‘ | HOpMaJHu3a-

onid | | i oHATPHI00°.

-60 -50 -40 -30 -&0 -0 :0 20 806(?0&%“ pu

0 BBIJED-

7ernerATyA (B /_4’ SKUBAJICS BTE-

dur. 24 yegue 10 Mu-

HYT ¥ 0XJIak-

Jancd Ha Bo3ayxe.B mali. 7 mpuBefena 3aBHCHMOCTH YAapHO# BS3-
KOCTH OT TeMuepaTypsl HCHOLITAHHH.

Fax Bugmo us tadi. 7, yiapHad BA3KOCTh BeChMa 3HaUATEIBHO T0-
BHICHIACH IIpH 00bHO0# TeMIepaType: Haudgasd ¢ 0° 970 yBeJInuenue
BSABKOCTH HEe 0UeHb 3HaYUTeIbH0. PocT YapHoil BA3SKOCTH B OTOM CIIY-
Yyae HIeT 3a CUeT YMeHbIICHHI BeJMUUHBI 3epHa HIBa, a IIaBAKM 00-
pas3oM BCJIEACTBHE KoalyJIANUH HUTPUAHBIX HIN, IpHoOperalonux
mapooOpasayio Popmy mociae Taxoil Tepmudeckoii 00paloTkH.

Rar MBI yie oTMETHIIH, IpOKaTKa peiabca 3aKamuWBaeTcsS Ipn
caMBIX PasHOOOpasHBIX TemIepaTypax —oT 850 mo 1150°. B aure-
paType (40) mmeloTcsA yKa3aHWsA, 4TO MOBHINIEHHEe TeMIepaTypHl 3a-
KaJIKH, €CJIM 3aTeM CjIe[yeT BEICOKUIl OTOYCK Ha COpOUT, HE BIUET
Ha YAapHYIO BA3KOCTDH cTajaH. M3 0NBITOB ciefoBaso, YTO IPH HOBHI-
MEeHUA TeMOepaTypsl 3akaldk# yraepoaueroil cranum (C—0,562%) ¢
845 o 1040° ygapHOe CONPOTHUBICHHE POCIO, a HE CHUMKAJI0Ch. TOT
pocT OBl TeM HATEHCUBHEE, YeM BHIIIE TeMIepaTypa OTIYCKa Ha COp-
Our. Tak, mampumep, yAapHasd BA3KOCTh 3aKAJEHHOTO IphA 845° |
OTHYIEeHHOTO IpH 450 ° 00pasma Oblia 8,3 %em/cm2, 8 BaKAICHHOTO IPK
1040° ¥ oTOymeRHOTO IPHU Tod e Temueparype 450°—10,8 xem/cm?.
HaOnronaercsa moBoabHo M3pAAHBIE poer Baskoctd (Ha 54 %). OG-
pasOel, 3aKaJeHHble IpH TeX Ke TeMOepaTypaX, HO OTHYIIEHHbIE
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Tabnnuma 7

| TemmepaTypa HCHBITAHHA Ypapuas BABKOCTh (B KeM/CM %)
(8 °C) ChIpoii moB HOpMaﬂ:III%O;aHHLIﬂ
+18 1,00 2 47
0 0,50 0,57
) (@i 0,31 0,41
e 0,19 0,27
ol 0,19 0,23
| 183 §ih 5

no Gonee BHICOKOH cremend (675°), Maldd yAapHYI0 BABKOCTH 13,4 1
25,4 ®em/cm?; YBeJIHUCHNe, KaK BUAUM, Ha 909,. BrBOJ, Ha HepBIii
B3IUIAM, MapaZoKCaJbHbIi: 4eM CHIbHee Meperpera crajb IPA TEpMHU-
geckofi 00paloTke Ha COPGHT, TeM JYUIIe OHA CONMPOTHBIAETCH Y/a-
paM.

Kaxr moxasaau Efpemon u T'opcruii (41), meperpes Oph 3aKaake
OesBpejieH JWIIb B TOM CIydae, €CaM B JajbHefimem ormyck Oyger
He pmiKe 400—550°. Uem BHIIIE TeMIepaTypa 3aKalkH, TeM CHIbHee
noxsker OBITh M OTHYCK, €CIH HKejJaTeJIbHo MMETh JeTajb G BHICOKAM
VAApHBIM CONPOTHBICHHEM. ABTODE UMEJIH JeJ0 CO CTaJabio, COJep-
mamei 0,32% C 7 0,60 % Mn.

Doneii (Foley) mokasa, 9r0 yapHasd BA3KooTs crann (C—0,52 %),
3aKaJeHHOM IPA BEICOKUX TeMIlepaTypax (950—1040°) 1 oToyIieHnoi
Ha copOuT, BHaudTeNbHO BHIIE, 4eM 3aKajJeHHofl IpH HOpPMaJbHO
mas 9rodi cranu remueparype. Ha ¢ur. 25 BA3KoCTE cTauH, 3aKaler-
HO# ¢ TemMmepaTyphl 845° B oTOYIIEHHO# npH 4560 °, YCI0BHO TpHHATA
33 egupuny. OUeBHIHO, BASKOCTH CTAJM, B3aKaleHHOM IpH TOM e
TeMIepaType W oTmyuiennofi mpu 675°, Oyaer Bumme (1,7 %em/cm?).
ITpu moBemenuu TeMuepaTyphl 3aKalKU BASKOCTH CTAJHW, OTHYINEH-
HOH mpu 450°, HEMHOT0 pacTer, J0X0AA 10 MaKCUMyMa IpH 3aKajI0d-
woft remmeparype 980°. BsAsKkocTh ¢ranu, oTHyIeHHO# TpH 675°, pa-
CTeT OUYeHb CUJIBbHO ¢ YBEeJWUeHHeM TeMIepaTyphl 3aKajdKkd 1 J0XOAHUT
110 MaKCUMAaJbHOTO 3HaYeHUA OMATh-Taku Ipu 1000°.

Tna BHABICHUS BAMAHASA TeMIepaTyphl 3aKajkd mpH copOHTH-
BaIMH Ha VAAPHYI0 TPOYHOCTh pEIbCOoBOM cTasiu, Oblr B3AT HEOLIB-
nipit B myTH MapTeHOBCKHUil penabecoctaBa: C—0,43 %; Mn —1,04 %;
81 —0,249%; 8 —0,014%; P —0,079% (cranb 4). Cranp Obuia
BhiOpana ¢ HECKOJbKO IOBHIIEHHBIM COJepiKaHdeM Mapranma, Tak
KaK B MOMEHT IPOM3BOJICTBa OIHITOB MYCKaJICA MpoKaTHbI nex Kys-
HeOKOTo 3aBofia UM. Cranvpa, IpU 4eM IeX JoJKen OblI KaTaTb UMEH-
HO CpeJHeMapraHOOBUCTHE PEIBLCH.

Crpykrypa 9T0# CTan® 10 KOBKH, Ioc¢ne KOBKH H II0CJIEe HOpMa-
Jusanuu (Qur. 26, ysejquuyepue 500, TpaBAC€HO a30THOH KHCIOTOM)
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YnRorea BRIFOCTYE (8 KM
ny
\ .
4 1
N

-

0 .
845 860 890 920 gs0 g0 oo 040
JoMBrPATYPA (BT )
®dur. 25

1e IpeeTaBIAIa HIKaKAX 0co0emnocTeii. 910 OBLIa I0BOJBHO YUCTad,
Ges 00NLIIOTO KOJHMUECTBAa NMUIAKOBBEIX BRJIIOUCHUH, MEJIKO3CpHUCTAT
A = crarb. HoBra 1
HOpMajgu3amug
MPOBOAUIHCH, KaK
yake omucano. Jnsa
Oojee TMOJHOTO
npeicTaBiIeHusa o
BIUAHUA TeMIepa-
TYpHl 3aKaJKH Ha
CBOficTBa ATOM cTa-
an, Opii BEIOpaHBL
TakWe TeMIeparTy ~
pH BagaJKn: 900,
950, 10001 1050°.
Mubr umenn Bce
oCHOBaHHUA TPEI-
mojaraTb, 4TO Ha
VAapHYIo BA3KOCTL
copOUTHOM PeIbeo~
BOi cTaJu IpH
HUBKHUX TeMIepa-
dur. 26 TypaX BIUACT W

CKOPOCTh OXJIAMICHUA MOCTe OTHYCKA. Cormacno mamabiM Mun-
KeBHUy (40) «yIiepojucTas CTajb ¢ COACpHAHWEM MapraHila MEHEE
1,1% ® HUKeIeBasd GTajb OTHOCATCA 0e3pasiHyH0 K CKOPOCTH OXJa-

40




sKAEHUA IOCIe OTIYCKa, T. €. He MpHoOperaloT XPYUKOCTH mpH 0T~
MYCKe ¢ MeJJICHHBIM 0XJIas/Ien e, Ho CTaJdb 6 BEICOKUM COJepHaniem
mapranna ¥ Qocdopa mpoABigeT HTO CBOUCTBOY.

Bennerx (Bennek) (42), uconeaya pasindgbie CTaad, IPHIIET
K BHIBOJY, 9TO B CHEMUAJBHHIX CpeAHeMapranlieBHX CTaddX mpucal-
Kk QocPopa B mpenenax 0,03—0,10 % BEIBHIBAIOT XPYIKOCTD IPH 0T~
nycxe. Ha ¢ur. 27 manma ygapmas BSA3KOCTH ABYX crajeil (cranb 2:
Mn—1,43%: P—0,018%; C — 0,28 %; crasab 6: Mn — 1,69%; P —
0,12 %:; C—0,27%,). O0pasns: (1x pasmep H Popma IToKasanbl Ha QUT.
28) ObLIH  3aKaJenbl

HpH 820° B Macie # oT- 5;35

MyHens Tpu 6560° (Kpu- \‘g\

Basi A). XoJ KpPUBBIX lg & ~

MOKA3HBAT HCHOE o \
Bruanne QocPopa ma - T20 N

BABKOCTDL MOZXOOHBIX
crajieii U CHJIBHO TIO-
BBIMEHHYI0 XPYIKOCTDH
cTaJ¥,co/iepranieii Bo-
coxuit mpoment Pocdo-
pa TpH OXJTamAeHUN

i el
pREp————— —-7" !

A \\Cmame

\

15 /I

Yarpnaa 6AKDCTE

OCJIE OTTIYCKa, ¢ TeUbI0 o /
(kpuBad B). / \

Ha ¢ur. 28 mnpen- ) W /}/’
CTaBJICHBI KPUBLIE Ba BN~ 5 b ==
CHMOCTH VIapHOU BA3- /’,/V’

KOCTH OT TeMIepaTyphl P gt

AT CTaJd ¢ IPAMEPHO fn | :
0AMHAKOBEIM, CpaBHHU- M -4l 30 0 +3 " oo
TeNbHO YMEPEHHBIM CO-

fepHKaHAeNM MapTania lernerATyAA (B L)

U PasIUuEbIM CofepHa- ®ur. 27

nrem Pocdopa (cranbl:

M. — 0.60%; . P~ 0,012% - O 0,08%; + eTaih B 4 ML o
0,61%, P —0,11%, C — 0,28 %). 3mauurenbmoe cojepmanue QPoc-
dopa cHUBWIO BOOOIE YAAPHYIO BABKOCTH CTald, HO HE HOBIUAIO
Ha TIOBHIMEHNe XPYHKOCTH IpH MefnenHoM oxmnamaenyun. Ilpensa-
purenbras o0palorka 00pasmoB Oblia Takasd ske, Kak 1 B IPEAH-
AVIIEM cjydae, T. €. ofAgd 00pasmbl OXJIaMAATUCH TOCHE OTIYCKaA
B Maciue (KpuBbie A), ApyTrHe oXjamgaluch ¢ meublo (KpuBas B).

B coBpemennoii penbcoBoii cTany cofepianie Mapranma /10X0-
AT 10 1 %. OOmmpmble HCCIeT0BaHNUA, IPOBEJCHHBIC Pa3THIHLIMU
aBTOpaMHU B 9TOM HalpaBJeHUH, He 3aTparuBall, Kak HaM H3BECTIHO,
MOBeAeHUS 3aKaJeHHoil mpyu pasauUHbBIX TemIlepaTypaX W OTIYIUer-
HO#l cTanH, ¢ pasIUIHBEIMA CKOPOCTAME OXJAKACHU IOocIe OTIIYCKa
IpU HUBKUX TeMOepaTypaX. Bee MCOBITaHUA Ha BASKOCTH IIPOBOAH-
JTUCH A KoMHaTHo# Temmeparype. Ilpupesenmbie jannbie bennera
Kacaloresa 4acTHOIO Caydad.
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UYroOrr HeCIeI0BaTh BIHAHHE CKOPOCTH OXJAMIeHHS I0CiIe OT-
AIyCKa M OPOJOIMATENIBHOCTH OTIYCKA Ha XPYHOKOCTH, MbLI, 3aKaJuB
pazn o0pasmoB Ipa 900°, oTIyCKaJ H UX I 660° B Teuemhe moadaca,
2 1 4 vac. ¥ oXjadgans ¢ neyblo. Uuesmo o0pasmoB Oburo BHIOpamo
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/ o
/f TA/ly

5

P/
JAN
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¢ TAaKUM pacueToM, 4To-
OH Ha KaMAyI TOUKY
KpUBO# NpHXOTUIOCH
3—4 o0pasma. Oxnas-
JieH¥e ¢ mevnlo ¢ 660 ° 10
400° mpofomKaloch B
Teuegue 3!/2 gac., T.e.
€0 CHOPOCTBIO OKO0JO
1°,3 B MHHYTY, H ©
400 mo 200°— oKOJO
4 yac., 7. e. mo 0°8

Ynarrmm Ba5500 T (B krHEM?)
&
N\

10 e -
' Neram s 3 s S
e : oy IIpomomsKATENEHOCTD
o Yo-o S OTHOYCKa B Ciaydae OX-
oo Ti7a | JasKIeHusa BMeCTe C

meyblo (43) cka3ajach
Ha BABKOCTH CTaJH
BeCbMa  BHAYHTEJBHO.
Tar, oroymenmas B
TeyeHre 4 4Yac. CTalb
nokasana Ipd -+ 15°
YIapHY IO BABKOCTH
OK0M0 10 %em/cm?, a oTOYIIEHHAdA B TeUeHHe 2 dYac. M 1/s gac. —
COOTBETCTBEHHO — 4 M 2 #®em/em2. OTa pas3HUNA HECKONBKO CHH-
JKaercda IpH —40°, KoTla 3HaYeHAA BA3KOCTH OyAyT TakoBH: 2,0;1,8
1 1,0 xem/em?, H oOpamtaercsa B HYJIb IpH —60°, Korla Bee 00pas-
Obl, 0XJamIeHHEe I0CHe OTIYCKa ¢ IeUbl0, He3aBHCHMO OT IIPOLOJI-
JRATEJIbHOCTH OTITYCKa, UMEIOT 0JUHAKOBYI0. BABKOCTh — 0,8 xem/cm2.

Ouenb HHTEPECHBIE Pe3YIbTaTH IOJIYUHIACH P H3MEHEHHH CKO-
poCTH OXJaskAeHUd mocie oTmycka. Ha ¢ur. 29 mamel pesyiabraThi
OIEITOB, KOTOPHEE BeJNCHh MpH CIeAYIONAX YCIOBHAX: TeMIepaTypa
BaKaJIk® —900°, oTycKk —640°, IPOJOJKHUTENIBHOCTD OTIYCKa—4
vaca. Kax BHIHO, oXma#enne MoCxe OTIYCKa B Macie (MAHepaIb-
HO€ MaCJI0, THIA HHIKOTO MAIHHAPOBOTO, ¢ TeMIepaTypoit +20°), Ha
BO3JyXe U B BOJIE IaJl0 TOUTH 0JMHAKOBEIE Pe3YIbTaThl. 910 BIOJIHE
HOHATHO, TAK KaK AJs8 HeOOnbIMMX 00pasmoB CKOPOCTH OXIAMKICH N,
BaJlaHHBIE BOAOM, MAaCIOM H BO3AYX0M, BHIME TOR KpPATHIECKOH
CKOpOCTH, IPA KOTOPO#i BBIABIAETCA XPYOKOCTH IPH OTIyCKe. Bo
BCEX TpPEX CIydadX BASKOCTH IIpH —60° mosayumiach (Do CpaBHe-
HHUI0 ¢ HOPMAJH30BaHHON CTAJbI0) BUOJHE YA0BJIETBODPHUTEIbHOH —
2,1—3,2 xem/cm2. OOpasen, oXIaKAaBIIAHCA ¢ IEUbI0 MeJJICHHO,
OKa3aJCA T0BOJTBHO BASKHM IIpH KOMHATHO# TeMmIlepaType W JIUIIb
HeMHoro Ooxee XpYIKUM, 4eM oXJaskIeHmbii B macie (11,2 12,3
xeM/eM2), HO IpH —60° OH cjenancda BTpoe Ooee XpYHKHM, ueM
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OpieTpo oximaskaenubiii. Ha ¢ur. 29 mapsl 114 cpaBHendd 3HadeHus
BASKOCTH HOpMaaH30BamHoro o0pasma H3 cTajH 4.

BriBoz oueBH/eH: CKOPOCTH OXJaiKICHHS MOCJIEe OTOYCKa CTaju
C YMEpEHHBIM Cofiep:kanueM MapTaHma (BHAHMO, 10 1 %) HE CKasbl-
BaeTCcdA Ha ee YJapHoi BA3- %
KOCTH IIpH OOBIYHBIX TEM-
fepaTypax  HCIBITAHUA,
HO 0YeHb CHJIbHO BIHAET
Ha BA3KOCTH IpH TeMIe-
parypax HHEe BYJId.

Ha ¢ur. 30 npegcras-
JIeHO BIUSHHE TeMuepary-
pH 3aKaJKH Ha YAapHYIO
BA3KOCTH TO# iKe crajn
IpH OpeKHei remmepary-
pe ormycka (640°)monu-
HaKOBOH MPOXOIIKATEND-
HOCTH (4 Yaca). OXmasie-
HUe T0CJe 3aKaJKh [po-
HM3BOJUIOCH Ha BO3AYXe,
TaK KaK OHpeAbayIinue Tan- -
upie (M. pur. 29) yixe mo3- | e L]
BOJHIH C/leNaTh COOTBET- 4 ;) B
CTBYIOIIEe BaKJII0uenue o 20 g oy S %
BIUAHUE CKOPOCTH 0XJa- i (5 7)
JKICHHSA 1I0CIE OTOYCKA Ha
YAApHYI0 BABKOCTH IpH ®ur. 29
HHU3KUX Temueparypax.

Rax Buano, Temumeparypa B3aKalkd He BIHAET Ha BABKOCTH COP-
OntHoii cragM B MuTepBajie TeMIepaTyp HCOHTaHus —60° -+ 20°.
Heckonbko HeMOHATHO, OUEMY KpHBasf 3aBUCHUMOCTH YIapHO# B3-
KOCTH OT TeMIlepaTyphl A1 3agaJkd npH 1000 ° molia HAHKE COOTBET-
CTBYIOMEH kpuBoit Auda 1050°, Bpsan iau 970 MoEHO 00BACHATE HETOU-
HOCTBIO OIIBITOB.

Bo Besikom coryuae, MOKHO YTBEp:KAATh, UTO NpH wHaulboiee ya-
cro HaOmogatomuxesa B Cubupckom Kpae Temueparypax (—40°) Bsas-
KOCTh copOHTHOM peabcoBoil crand, BakajeHHOd HpH pasIUUHBIX
TeMueparypax (¢ 850 g0 1050°), Gosee, ueM B IeCATH pa3 BHIIIE Bs3-
KoCTH chIpoil cramu. CuaenaTh cranbuble jerand Oojee BASKEMY IpH
BUMHHUX TeMIepaTypax BIoJaHe Bo3Mo#H0. CopOUTHASA CTaIbh MOPO30-
yeroiiumBa, mWOo COpPOMTH3AIHSA OMMHEA IPOBOJUTHCA ¢ YUETOM IIe-
JO0T0 pAfa YCIOBUH, ABIAIONMUXCA CpaBHUTEJIBHO MaJoBadKHBIMU
g jeraneit, padoTalomux IpH TemMuepaTypax BHIIe HYJIA,

OZHOBpeMEHHO MBI IPOBOAWIH M OIpejenenue BpeMEHHOTO Co-
UPOTUBJIEHUS, OTHOCHTEIBHOIO YANHHEHHS M CY/KEeHHS II0NepedHoro
CeUeHHs s cTajd 4, OTHYINEHHOH B TeUueHHWEe pas3iHUYHOT0 BpEeMEHH
U OXJaKAeHHO0H moce OTIYCKa ¢ pasiauunoi ckopocrhio. U3 gur. 31
BUJHO, YTO YBeJHUYEHHE HPOAOJMKHTETBHOCTH OTHYCKa AEJaeT CTajb
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Meree Ipounoii, Ho Ooxee BA3KOH craTHyecku. Pasmuumsie cropoctn
0XJasKJIeHU BIUAIOT JIUMb B ¢71a00f cTenent ma CraTHYECKYIO Mpod-
HOCTH ¢Taa® IpH oObupoil TemMueparype (KpuBbie A — oXiamienne

Iocae QTIyCKa BMecTe ¢
| meusio; KpHBEE B — oxJa-
- i e IeHUE Ha BO3LYXe).
—— BTabi1. 8 jams aBe ce-
>\:~.\\ \ST" puH ombiToB. Kak BuIHO,
ik pa30poc IMONYUYEHHBIX K-
1050° LN CHepPHMEHTAJbHBIX JaH-

T~ X | HHX JIEFKAT B JONYCTH-
M Y MBIX Tipefierax. J3HAUH-
TeabHbEEe CKaYKH NpA—60°
BIOJHE  XapaKTepHusyor
CYIUIHOCTH SABICHHSA, Tak
et . . Kak © 9To#l TemmepaTyphl
HaYUHAETCA KPUTHUYECKUI
UATepBaJ Iepexoja BA3-
KOT0 JAHHAMHYECKOTO W3-
JoMa B Xpyuruii. Xapak-
TepPHO, YTO0 HOpH —40°
| XPYIKOTO H310Ma B00O-
20 0 B, Y, T I(g;rﬂe?,g gonyt&)a?clfi. qga
: , ° ! ata Qororpadus
/2176 74 (5 £7 oOpasma N:115. Kak Buj-
@ur. 30 HO, BABKOCTH ero (mpu
—40°) orasarach 0YeHD
Ooabmmoii; oOpasem He C10MaICA Ha Kompe W ObII ellie AOMOJHATeN b=
HO COTHVT (mouTH A0 180°) B THCaX.

ITpu mzyuenun murpoQororpaduit copOuTHeX craneii me ObiTo
HallIeH0 X0pollo BHIPAKEHHOH CBABH CTPYKTYPH ¢ BASKOCTHIO.

Ha ¢ur. 33 u 34 ganbl, IpH yBennuenuu B 1000 pa3, muruadr o0-
pasnos NeN: 113 u 115, [Inudrr Tpasiientl B reyenne 50 MAH. B HaTpe-
ToM 70 100° pactBope mHKparTa maTpud. OOpasem Ne 115 3aBegomo
Oonee BA30K, ueM oOpasem N: 113. Ilepswrit (Ne 115) me ciromancs
npu —40°, T. €. ero BA3KOCTH paBHA BO BCAKOM CJIYYae TOJHOM
pabore MafTHHKA, OTHECEHHONl K COOTBETCTBYIOIIEMY CEUeHHIO
(15 ®em), Bropoii (Ne 113) cromaznes mpu —20°, XoTd H Iad IPU 9TOM
A06TaTOUHY 0 BA3K0OCTh. HURaARUX MOPOKOB, KOTOPHIE MOTIU OBl CHH-
3UTH BABKOCTL 3TOT0 00pasma, HpH caMoM TIMATeJIbHOM HGCIef0Ba-
Han ge 0o Haiigeno. Marepuas o BCeMY CeUeHHIO JOCTATOUHO X0~
poII, HEeT ITAKOBBIX BRIIOUCAU{l, TPEIIWH ¥ T. ., CTPYKTYpa BIOJIHE
ornopozua. IlpaBaa, npn ysenuuenun B 1000 pas na munde oOpasua,
N 113 copOur coxpaHWI CTpOeHHe MapTeHCUTa U MOMKHO Kak Oyaro
Jaike pasiHyuTh [Be Pasiiugo oKkpallenable Qasbl, TOTAa Kak MaTe-
pHax oOpasma Ne 115 Ooxee oamopojen. Ho ma Apyrax mugpodoro-
rpaduax madmiogaiores o0OpaTHble KapTHHE, U MBl BO3/IEpIKUABAEMC ST
OT OTpEeJeNeHHOT0 3aKIIOUCHHS.
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Tabauma 8

é’ ? MexaHudYecKne nc,m:u‘éann
g |a5g 2 | ge& | & | 5P
: 25| £E :E% : SEs i\ o
8 |8Ea| SE |E57|8E3|52a| 55
2 |38q | 32 |85C|&E¥|Esy| KBE
Zz =35 BS | >EE Rl |0z |URY
82 | 950 | +20 | 11,18] @ — a —
88 | es0 'l 120 |l1120) — % —
84 | 60| —20 | 161 — — —
85 640 —20 |[>15,00 — — — | He caomaacs
88 | pd0 | 20 1 14,08 @~ e e
o T T i A — -
88 | 640 | —40 T BT 4 2
00 L a1 60l 26— A o
0O 8o 60 |- 0,80 = el s
91 | 640 | —60 R o — e
9 0 a0 — | 67,5 | 14,6 | 60,1
93 2, o sl g T AME L 881
310 L1080 4201 10800 -4 e
‘ﬁ 111 640 | +20 |>15,00| — i, — | He caomancs
1112 | 610 | —20 Wi g S R
{113 . 640 | —20 R 7O A o
114 | 640 | —40 o ol R oL 2
§ 115 640 —40 [>15,00 — — — | He caowmamncsa
R T Y SRR e L e
117 | 640 | —g0 L0000 — 0
118 | 640 | —60 LB 8 G i Ak
LR AT R KT ) R 14 i
120 | 640 | 20 R P B e S
121 | 640 v — £7.,4 | 18,3 }.84,0
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Xpyokocrh
CTaqd IIpH OTHY-
CKe — JdABJeHnye,
POJCTBEHHOE CTa~
peHuo, M HaM
9TOT BOLPOC eIie
npujerca BaTpa-
IrdBaTh, KOTJa
peub Oyzer HUTTH
0 CTapeHUuu peab-
COBO# cTalH.

IIpesxne gewm

- IIepeHTH K TepMu-

YeckoitoOpaborke
00pasmoB, oTpe-
BaHHLIX OT PeJib-
¢oB, OBLTO peme-
HO IPOBEPHUTH
rry0uny, Ha Ko-
TOPYIO paclpoer-
panfgerca copOu-
TH3aMuA (44).
Kax usBecrHo,
ryOumEa TpoKa-
KA CBdA3aHa C
aHO0Ma JbHOGTHIO
MeraJia (o cra-
poit TepMHHOIO-

THH OHa) WIH ¢ BeIWIAHON ayCTeHHTHOTO 3epHa B craii. Iloaromy
9Ta dYacTh paloThl Oblia BBIIOJHEHA ¢ YUETOM BO3MOMKHOM amo-

MaJbHOCTH CTAJIH
TeX PeabcoB, KO-
TOpHlEe IPUAETCS
Te pMUUECKH  00-

" paOaThBaTh.
C Kysmenroro

MeTajaypruage-

CKOTO 3aB0Ja WM.
Cramuga OnIxo
MOJAYYEHO AeBATH
pPeJIbCoB pasimnu-
HEIX IHOJIaBOK.
37ech MBI IIPUBO-
IUM JaHHbe II0
TpeM ILIaBKaM,

BCIEACTBHE COBIAJeHHA pe3yabTaTOB MO OCTAJbHBIM MIECTH. Cocrar
U MeXaHWYECKHEe CBOWCTBa CTaJd JaHHl B rali. 9. :

46



)
o
=)
=
N
=
=]
©

o

@ o |
= Xumudec kuit eocraB (B %) % XA di oo\»-o =2 \
3 COEIIQEERIESSE
2l ¢ M si | s p |EEER|EAEG|gET
- ; Bt =4
g2 ek RSE=CERE>Ee
1 0,58 10,8 | 0,25 0,030 | 0,048 | 81,4 12,6 0,78
B0 005 10,67 10,23 10,0277 10,0081 771 9,3 0,77
14 | 0,54 | 0,61 6,28 | 0,039 | 0,027 | 68,5 16,7 0,68

OOpasmpl 414 OUpe/ieieHusa MeXanHueCKuX CBOfCTB, Kak U IMpese,
OBLIE BEIPE3aHbl B T€X MecTaX TOJOBKH, TZie He 3aMeuajioch JUKBa-
mun. Kak BUIHO, YAapHaAd BA3KOCTH ATHX CTaJjeil meBeIUKa M Majo
uyeM OTJHYaeTCHA [ crajeit pasnuuubX iraBok. KojgeOanus ee s
BCeX HCCAe0BAHHBIX Peb-
COB VKJaAbBaJlHChL B Ipe-
nenax 0,68—0,97 xem/cm2.

Hocne TpaBienua mo
Baymany u peakrusom Jle-
MyaHa - Jlemarenbe ObLId
BHIOpaHBl PeNbCHl  TOUTH
0e3 JIWKBAIUOHHOM B0HLI
(Ne 1) 1 ¢ pesKo BHIpaem -
‘HO#t JMKBamuedr (N 14).
Tepmuueckoit 00paboTke
mojBepraauch 00pas3mbl
[Mapun, BHIpe3aHHble U3
CpeJHUHbl TONOBKH M HMeB-
mire UG He0orbiodt npu-
nyck (0, 76 mm ma CTOpO-
HYy) i OKOHYATeJbHO ®ur. 33
00paboTENA, ¥ IEJThe TOI0B-

KU, U3 CpeJUHBl KOTOPHIX JHUIIL I0CJTe BaKalKU H COOTBETCTBYIO-
Mero OTIYCKa MX BeIpesasuch oOpasmpl Mlapmn.

IIpn msrorosiennu oOpasmoB W3 TepMHUYeckHd oOpalborammoil ro-
JOBKH TIIATEJIBHO CJIEJUIH, uT00bl OHH BHIPE3aJUCh U3 TOTO e MecTa
no upodunio, kax W 00pasmel, WBTOTOBJIEHHLIE U3 CHIPOTO peJibea.

Tepmuveckast 00paboTka TOJOBKA U OT/AeABHEIX 00pasIoB 3a K10~
Yajach B 3akaiake ¢ 875° W oroycke IpH 650° B Teuenue 4 dac.

JaHHbe 0 OIpEJeJIennio yiapaoi BA3KocTH IpH -+ 20° (o0pa-
sem 100 X 10 X 10 mm; IpoHWyI TpeyroabHb#i — 45°; paguyc —
0,25 mm; TryOnHa — 2 Ma) mpuBeensl B Talir. 10. ‘

U3 mapueix Ta0mx. 10 BHUIHO, YTO CpeAuHa TOJOBKHU MEJ0T0 peabea
«He MoAfaeTCA» BaKajke, He HpokaauBaercA. C Apyro# CTOPOHEHI,
TOATBEPIAALTCA PAJ, TPEJLIAYIIUMX ONLITOB, B3 KOTOPHIX CJIEI0BAJIO,

A7




Ta6anma 10

Ne Ne
peabcoB

Baskocts Tepmuueckn o0pabo-
TaHHOr0 06pasua us CHpoit
POJIOBKHU (B K2M[CM2)

Baskocte o6pasna u3
TepMndeckn ob6paboranHoii
roJIOBKH (B Kem/cM2)

X
‘|

:

9,17

8,84
10,30
13,57

1,33
0,64
1,m
1,81

UTO METAJI M3 JUKBAIHOHHOM 30HH HE BeerZa o0najiaeT Maloi BA3-
Koerbi0, OOpasmel (peanc Ne 14), BEp

Dur- 34

Dur. 35

e3aHHbe U3 caMoil JUKBAIAOH-

goit 00nacTH, OKa3aJHCh [a-
ske OoJsiee BSIBKAMH, YeM B3d-
TBIE M3 3J0POBOTO METAJJIA.

B ralx. 11 mpHuBoAATCS
JaHHbe 0 oTlpeesIeHuio yaap-
Hoil BA3RocTH IpH —+20° cop-
OuTH3HpOBaHHEIX  00pasmoB,
B3ATHIX U3 pPa3lHYHBIX MECT
CTeHKHM ¥ UOJOMBEL peIbCa
(¢ur. 35), mocie TOTO Kak
penbe OBl BaKaJeH MW OTIY-
men (TemMmepaTypHbe YCIO-
BUS TepMUUeCKO#r 00paloTKH
TaKue #e, Kak I B IpeIBIAy-
mem cayuae {pease Ne 9; 00pa-
sem; 10X 10 X 100 ma; Ipo-
miaTpeyroabuei). M3 rali. 11
BUJIHO, YTO MOAOIMBa IIPOKa-
JUBaeTeA X0poIlo, CTEHKa TO-
e, TOJbKO B MecTe UX GOIps-
JeHUA BaKaJKa ABJIAETCH,
KaK 9T0 II0Ka3bIBaeT g MEKPO-
CKOIIMYECKoe  HCCIeIoBaHue,
HEIOJIHOM.

TMopoOublit pe3yabTaT MHI,
Koneumo, osuganau. Heanss
OpLT0 HpefmoJyaraTh, 4To TO-
JI0BKa peabea, 0CTaT0YHo Mac- .
cupHady Tna II-A, paBromep-
HO IPOKAJHUTCA A0 CpPeAHHEL

Ompezenenrie yaapHofi BABKOCTH IPHTOTOBIEHHHIX TAKAM JKe
00pasom 00pa3moB HpOMBOAMIOCH M IpH HUSKHX TeMIEpaTypax
{—20 1 —40°). Ha (ur. 36 opuBeJeHsl JaHHLE BA3KOCTH 00pas-
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Ta6auma 11

Ob6pasusl ' Ypaprasa BABKOCTb (B xeMm/cm2)
1 8,27
2 5,28
3 0,50
4 2,13
1 5 7,93

0B, BHPE3aHHBEIX U3 TOJOBKH M TepMHUECKH o0paloTammbIx
(uEnE ¢ gaAnucsio «O0pasmet T. 0.»), B BA3KOCTH 00pasIoB, BHpe-
3aHHEBIX ®3 CpeguHsl TepMudeck? 00paloTaHHO# TOTOBKHE (THHHK
¢ Haauuchbo «LoxoBka T. 0.»). O003HaUCHHEe <CHIpasd» OTHOCHTCA K
oOpasmam, H3TOTO-

o

BIIGMIEIM IS TOIOBRE o /2

b
B HCXO0JHOM IIepJIUT- %
HOM BHZE, OTKYMa G o \
BHAHO, 9YT0 CHPOH \\\\
MatepHan o0nafaer - o
MOYTH HeHBMEeHHOH g ‘*\?g;q
1 BechMa reGoxpmofi R & g a2
BABKOCTHIO IPH HOP- 'E,’ = ¢
MATBHBIX T TONH- § g e A
FREHIEIX TeMIEPATY- & ~
pax. CopOurusamms T 7 \\
SHAUATENBHO YBeNH-  , \
uiEaeT BABKOCT Ha § e
mopose. Hpusee A Q =
OTHOCATCS K Pelb- N o FrABARATE
caM Ne 1 W xpuBRIE [T __—== o S
B peapea N L4 L1 \ﬁg]
' Ecnu peanc Oy- L ot .
zer copOurusuposan  *+EU 0 20 -4
e HaCKBO3b, a KPY- EreaaTyeA (8 T
TOM, HO BCEMY Ie- ik B

PUMETPY  CeUeHHd, ®ur. 36

Ha rryouEy xoTs Obr

6—10 MM, 9TO BIIOJIHE BOBMOIKHO, TO M TOT/la CONPOTUBICHNE Ha YAap-
HEI H craTuuecKuit U3ru0b1 0400d mog00H0# 000109k OYALT BO MHO-
ro pas 0oJblie, 4eMm ocTapiefica mepsuTo-PeppuTHOit cepueBUHE. B
DTOM ¢ayyae COPOUTHEH perbe MOIKHO CpaBHHBATL ¢ TOJCTOCTEHHOT
Tpy00it, y KOTOpPO#t MOMEHT HHEPIIUN MaJI0 YeM OTINUALTCS 0T MOMEHTA
NHEPIHH CILIOIIHOTO CTePAHA TaKOTO iKe BHEIIHeTo AuaMerpa. XOoTd
TpH yJapHO# HarpysKe pa3inumoro pasmepa 00pa3moB BaKOH IIO-
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T00Hd We MOKeT IPHMEHATHCA, HO BCE-TAKH HMPUXOAUTCS, HA, 0CHO-
BagHd OUBITHOTO MaTepHWala, IoJaraTh, 9To B IEpBYIO ouepennb Jf-
HaMHUYeCKOe paspylleHne MeTajla HPOMCXOJUT Ha IMOBEPXHOCTH It
YTO MMEHHO TOBEPXHOCTHBIC CJIOM M CONPOTHBIAITCA B MepPBLIE M-
MEHT ANHAMHAUCCKUM H3THOatomum momenTaM. IlooToMy-To BeAKUe
MECTHEIe II0OBEPXHOCTHEIE AeQeKTH, B BHIe PasHOT0 poja Hapaluf,
BaKAJEHHBIX U HaKJICIMAHHEIX MECT, TaK ONACHEL JJA IPOYHOCTH MpH
yVaapuoit m3rulalomeit marpyske.

IIpm ompemenenuu BeqMUIMEB 3epHA W aHOMaJbHOCTH (II0 CIIO-
co0y meMenTamuu ¥ o Beesasionieiics cerke deppura) Oburo maifi-
AeHO0, YTO METaJJI HOpMaleH (o cTapoil TEpMEHOJIOTHA 9DHa), a 3ep-
HUCTOCTH MOMKHO 0003HAUUTH HOMEPOM TPETHEM-UeTBEDPTEHIM.

WnrepecHas 3aBHCHMOCTD MeEAY CoJAepiKaHMeM MapraHia,
yIriepo/ia U BeTUIuHO#’ yAaproii BA3KocTH Oblia, Hafifena Dpanna (44).
IIpn manbHefimen pas3BHTHE HalleTo MCCHETOBAHUA 10 MPOKATHBAC-
MOCTH DenbeoB OBLIO B3ATO HECKOJBKO PEThCOBHIX Crajeil pasimd-
HEIX 3aBOJIOB, ¢ BechbMa pas3nooOpasHbiM cocraBoM. B ralx. 12 mam
Kak CoCTaB, TaK W ylapHad BA3KOCTL HpH —+20° 00pa3moB, BIpe-
BQHHBIX M3 TOJOBKH OTUX DPEIbCOB H TepMHUCCKH 00paloTamHbBIX
(3aKkaaKa M OTOYCK —680°).

Tabmmma 12
Xumnueckuil cocras
a » %) Ornomenne Yaapean
e BAIBKOCTD [Ipameyanne
2 = Mn (8 %) 2
g C Mn s (B Kem/cm2)
1 0,70 0,89 1,27 3,90
2 0,66 0,89 1,35 5,50
3 0,38 0,63 1,65 R iy
- 1m.nax~:a
4 0,35 0,92 2,62 13,19
5 0,38 0,93 2,45 8,45 .
o OG6pasen se |
6 0,45 1,14 2,88.%| >5i000 if DR |

Cozmepsxanne ceprl # ocdopa B STHX CTANAX HE TPEBHIATI0 HOPMEL
HAIIUX TeXHUYECKHUX VCJIOBUIL.

Mo mosarand, 4ro mogo0HYIO IECTPOTY B 3HAUCHUAX YAapuoii
BA3KOCTH MOFKHO 00BACHATD BAASHAEM Mapraiila Ha BEINUARY 3epHA
B CTQJIH, a BMeCTe ¢ TeM M Ha PaBHOMEDHOCTH, IIYOUHY MPOKAJKA I
'XapaKTep OKoHdYaTeNbHON CTPYKTYpH copOura.llocie Bakanikd To-
JOBOK, BHIPE3aHHBIX M3 HAX, 00pasmpl MOKaSBIBAJM TeM 00IbITY IO
BABKOCTH, ueM Oojrbllie B ¢Taau OBLIO Mapranma.

Hannsie Ta0i1. 12 maMi TpegeTaBIensl AHarpaMmoi (gur. 37). Ha
AHarpaMMe HameeeHnl TPH KpHBLHE, HOKA3LIBAIONINE H3MEHEHHE Yap-
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HOil BABKOCTH B 3aBHCHMOCTH 0T COJAepiKAHUS Yraepola, Mapranna
U OTHOIIEHHA HMX TPOUEHTHBIX cojepianuii. JlaBuo usBecrmo, uTo
YBEIUUEHHE COJACPIKAEUA YIiepofa CHHEKAET YAAPHYI0 BA3KOCTH
VTIePOJMCTOMN CTall U B CHIPOM H B TepMHUeCKU 00paloTammoM BAJe.
Ecnn me npuauMaTh BO BHMMapne penbe 3 (TOUKHM 3 ma Qur. 37)
BCJIE/ICTBHE €T0 CUIbHOH BaTpASHEHHOCTH ILIaKaMH, TO XOpPOMo -
BHJIHO, 9TO CTasb ¢ 0,7 % C oOnafaer BABKOCTBIO 3,90 xem/cm?. Ko-
HEYHO, NMEA B CBOEM pacHOpAMEHUN OATH TOYEK, MBI MOTJIM HaMe-
THTD JIHIIb MPUHOUIHAIBHBIN X0/ Kadoil KpuBoii,
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HnArraa BASKOCTE (B KIMM?Y)

4

®@ur. 37

YMeperuslii poct yaapuoii BA3KoCTH copOHTHBAPOBaHHOH CTaxm
HaOMI0aeTCa M B 3aBUCHMOCTH OT HOBBIIEHNA COMCPIKAHUA Mapram-
1a. 970, KaK y#e YIOMAHYTO, BIOJHe TOHATHO C TOUKH 3PEHUS BIHI-
HUA Mapranlia Ha 36pHO B CTaju (3epHO ayCTeHHTa B (eppuTa).

Ho ocoGenmo oOpamaer Baumanve Xoj KpHBOf, malomeii 3aBH-
CHMOCTD YAapHOH BASKOCTH OT OTHOMEHHA TPONEHTHOTO GOAepIKA-
HUA Maprania K TPOUEHTHOMY CoAep:kaHWIO yriepoia. HKomeumo,
a0CONTOTHEIX 3HAaUeHUA ¥ HTa KpHBas JaTh HEe MOIKeT, HO Hameyae-
MO€ €10 HOBRIMEHHe YAAPHOH BASKOCTH CTAlM C YBEIHUEHHEM COACD-
HaHIA Mapranlla WK, Ha000poT, ¢ YMEHBIIEHNeM COAepKATN YITe-
poZa IpH JaHHOM COZEepiKanUH MapraHlla Becbma umrepecno. Ilpu
9TOM He00X0AUM0 YUHTHIBATE, UTO OOTHMYM BASKOCTH 3aJaeTcs, Ko-
HEUHO, OAHOBPEMEHHO M COJEpKaHHEM MapTamma ¥ CoAepiKamueM
yraepofa. Ipu ormomenun 2,5 nocraraercs MaKCHMaJbHAA BASKOCTE;
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Op¥ JaJbiefiieM YBeJINIeHnl 5T0T0 OTHOMCHII OHa, TMOBUAUMOMY,
ocraercs mocrosgnmofi. OOparmaer Ha ce0da BHHMande, 4T0 MaKCH-
MabHaf ViapHad BA3KOCTH (8,453 13,19 1 15,0 xem/cm?) Oblma Haii-
fema vV cTaxeil ¢ cpenuM W Jaske, MOMAIYH, MAJBIM COLCPIHAHAOM
yraepona — 0,35—0,45 % C. D10 COOTBETCTBYET COJACpHAHUIO Map-
ragma 0,92—1,14 %. M3 aroro ciaegyer, 4YTOo CTpeMJIeHHE HEKO-
TOPHX 3aBOJ0B AOBOJUTDH COJepHaHMe YIIEPofa B PEIbCOBBIX cra-
nax 1o 0,89, OpH coliepEaHul MapTraHa 0,8—10,9% DOIKHO BECTH
% TOJYUSHHI0 TBEP/BIX PEITbCOB, HO ¢ YMEPEHHOH yAapHO#l BASKOCTHIO
B copOUTMBUPOBAHHOM BHJE.

Caurarh MOIMEUeHHYI0 3aBUCAMOCTb YHUBEPCAIbHOU, Pa3yMeeTesd,
Herb3d, Tak KAk CBA3DL COepIKamud Mapramma © BeJIUUNHON 3epHa
B CTaJHl M CKIOHHOCTBIO €e K amOMaJbHOCTH OCTOMHACTCS IEJILIM
paAzoM Mo00UHBIX 00CTOATENBCTB. ' :

Bepoarno, BIUAHNeM HUPKOHUSA Ha BEIUIUHY 3€pHA B cTajn
o0psgcadgercss W Oosabllad YAapHas BA3BKOCTD TUPKOHHEBHIX cranei
B HOPMAJHU30BAHHOM COCTOAHUN (46); Kax Bugmo u3 ur. 38, craiab
¢ copepmanuem 0,079, C u 0,20%, Zr TnoKashBaeT BHAYATEJHHO
GOJBINYI0 BASKOCTH IIPU HUBKHUX TeMIparypaX II0 CpaBHEHHIO, Ha~
mpHMep, co craabio SAE 1020.

e

N
9

P‘\.

/ Z/r[47nﬁ/ﬁ7‘~-~~

S

S

&

Hrmeo 7 7

74

S

\ |

i 7
,’fl / SAE 30

N

Ypaoran GasrkocTs (K Vi

] Vs = % _._.L__.;/_c_r
; ":.'—-'s"‘”’-g_——‘ “ieh ,:
B - -ISD PN ;.. B0 38 0 o
TerneraTueA. (5 17)

@ur. 38

Eciaum B crajgl 3Hauenle OTHOMEHWS COJACpHAHUSA Mapranna K
COJIEpAEANMUI0 YTiepoJa OIyCKaercsa HUKe eJUHUIbI, TO noxo0Hasd
crab HoEna 001agarh He0oablIofl BASKOCTHIO M B CHIPOM, H B COP-
OUTUBAPOBAHHOM BHJE U (B 3aBHCHMOCTH OT IPUMEHEHUS aJIOMAHNA
IIpU pacKUCIeHUN) TOH MM HHOM CTenenbl0 aHOMAJIbHOCTH.
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B kauecTBe INpHMEpPa MOXKHO HPHBECTH BCTPETUBLIMHACS B
pameil Jga6opaTOpPHU PeabC C COAEPKAHUEM C—0,00% n

Lioiop g paBH(“)‘ 0,46.

Mn — 0,23%. [lponeHTHOE OTHOLIEHHE

MartepuaJ He nMe/ 3aMeTHBIX WJIAKOBBIX BKJIOUEHHH U OTJH-
yajicst 6OJBLUION YHCTOTOH. ¥YjapHas BA3KOCTH MO [Hapnu B
cHpOM BHJAE TPH BCeX TeMmneparypax ucneiranus (or 20
10— 60°) Obla NPaKTHYECKH ONHHAKOBA M KoJsebanacb OKOJNO
0,5 xem/cm®. Tepmuueckas oOpaboTKa HE CAe/aTa 06 pasILbl
Gonee psskumn (0,56—0,6 weam/cm?). .

U3 paborot Xeptu (45) caenyer, uTo KUngmas MaArkas
cTajsb, PACKHCJAEHHAsi TOJbKO MapraHiem (C—0,14%), mnoka-
sana npu—40° conporus/aeHue yuiapy (ucnpiTanue mo Ilapny,
o6pasen. Msona) B 2 ¢yunro-pyra. Takas xe Crajnb, COBEP-
HIEHHO YCMOKOEHHAs W CHJIBHO PAaCKHC/EHHAd CHJIMKO-MapraH-
meM, a 3areM H30BITKOM aJIOMHHHA, Jiala MPH TEX KE yCa0-
pusix 110 ¢yro-QyHTOB. ¥YCIHOKOEHHAS KpeMHHEM M PacKHCJ/EH-
yasi MaprasueMm CTajb, TaK e KaK PacKHC/CHHasd Maprasiem
¢ neGOJBIEM KOJMUeCTBOM KPEeMHHsl M aJIOMHHHSA, Aajka npo-
MEXYTOUHBE 3HAUGHHsl yJIapPHOHU BSI3KOCTH.

Ha OCHOBAHMH H3JO0MXKEHHOTO Mbl CUMTAEM, UTO MOXKHO IO=
BHICHTH Y/1aPHYIO BSI3KOCTb DEJIbCOBOH CTaln NyTEM E£€ TEeD-
MHYeCKO# 00pa6OTKH—3aKa/iKiH B BeCbMa IIHPOKOM HHiepBaJe
TeMiepaTyp—cC HOCJAEAYIOImHUM OTIHYCKOM OT 620—680°. st
ycnexa TepMHYecKOH 06pa6oTKn HEOOXOAMMO YYUTHIBATDH Xa-
paKTep IPOM3BOACTBA CTaJH, YCJAOBUS €€ paCKHC/AEHHS.

Tepmuyeckas o6paboTKa He,zLo6p0KaquTBeHHoﬁ CTaJu,
kak 6B ee THAaTeJbHO HHM BeJd, HE HACT yIOBJETBOPUTEIb-
HBIX pe3yJ/bTaToOB.

Bo BpeMs OJHOr0 M3 HalIMX JOK/AL0B MHXKEHEePHO-TEeXHH-
yeckuM paborHukam KysHenxoro METaJ1ypruyeckoro KoMou-
HATA O TEPMHUECKOH 06paboTKe pe/nbCOB, HEKOTOPBLIMHU BBICTY~
[ABIIKMH TOBAapHIaMH OBIJIO yKa3aHO HA BO3MOXKHOCTH 6oaee
aHAYMTEABHOTO, UeM MH TpeJIoJaranu, Kopob/aenus peabcos
p npomecce 3akaiku. [logo6uoe 06CTOATENABCTBO  JIOMKHO
CHABHO CKa3aThCsl HA yBEJHYEHHH HEOOXOJAMMON IJIOMWALH TI0/1d
neuy /IS OTNYCKAa, TaK KaK 4eM CUJbHEe H30THYT peJbC, TEM
xyxe OGyHeT 3amOJHATHCS IOJ Meun; peabChl HE OyAYyT JexKaTh
IJIOTHO.

[IpaBna, KaK MOKa3anu JiaJlbHeHLne OMBITEL, MoJyTOpaMeT-
poBble 0Opasubl JaBajnaud CTpesay nporun6a nMpu 3aKajke Ha Ha-
meir BTOPOH 3aKa/qOYHON MalMHE NOPsKa 1—2 Mm, HO 1O-
PYUMTBHCS, 4TO NPOrHG BO3PACTET NPONOPUUOHANBHO yBeJIHIe-
nMio JJIMHBL 3aKajamBaeMoro obpasua, T. e. B Caydae 3aKajkH
peabca JJAMHO# 12,5 M HE oyjleT NpeBOCXOANTb 8—16 MM,
HeJb3sl.

[lpu nanbHeiueM pasBUTHH ‘ONBITOB CTa/J0 fICHO, YTO XO-
pOIIO OTPEry/MpoBaHHAs MaWHHA NAeT MHHHUMAaAbHOE KOPOs-
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JICHHE, HO HAC 3aMHTEPECOBAJa BO3MOMXHOCTH TPUMEHEHHS K
pesbcaM Crnocoba H30TEPMUYECKOH 3aKaJKH C NPABKOH HX Ha
PO/MKOBOK MalllMHE Cpasy MOCJe 3dKaJKH HA ayCTEHHT.

OueBHaHO, 4TO npH NMOAOGHOH 3aKaaKe K IpaBKe peabChl
YKe HE JNOJKHBI HCKPHBJAATBCS B MpOIleCCe JaJbHeHIero pac-
flaxendst aycrenura. He nomkHO OBITH mOBOAKH H BO BpeMms
OTIyCKa.

[Tostomy HaMu Gwuim mocTaB/eHB CHAauasa OMBITHI, €CJH
MOXHO TaK BBIDA3HTHCS, KAYECTBEHHOIO XapakTepa, C HeJblo
v6eanThCsl, HACKOJABKO COPOHUT, NOJYYEHHBIH NOC/e OTIYyCKa
CTaJ/Ik, 3aKaJeHHOH 1o cnoco6y JIbouca, oTIHYaeTCsl 0 CBOUM
MEXAHHYCCKAM CBOHCTBAM OT OOBIYHOIO, OCOGEHHO NPH HH3KUX
TeMmieparypax.

HMccaenosauns psina aBTOpoB Han YIJI€POAUCTONH CTaJabIo
noxasanu (47), uTo cralb ¢ CopepKaHHEM yriaepojaa B mpeje-
saax 0,42—1,01% npu u30TEPMUUECKOH 3aKAAKE MOXKET coxpa-
HATH AYCTEHHTHYIO CTPYKTYPY B TEUYEHHE HECKOJbKHX MHHYT.

ABTOp mpOBe/J ONMEITHI C HECKOJbKHMH COPTaMH MapTEeHOB-
LKOH craam ¢ comepxkanuem C 0KOJIO 0,45%. O6pasunt 3aka-,
JHBAINCH ¢ 920° B CoAHON BaHHe, KOTOpast umesa TeMmnepa-
TYpy oxoao 230°. ITocse saka/KM OHH OXJaXKAAJTHCh HA BO3-
AYXE u oTmyckanuch npu 680°. OcoGeHHO# pasHUuL B yaap-
HOH BSI3KOCTH TaKHM 06pas3oM 06pabOTaHHON CTaJHM N0 CpaB-
HEHHIO C OOBIYHOW, T@PMHYECKH 06pabOTaHHOH Ha COpOUT mpHu
TEX KE TEMIEPAaTYPHBIX YC/IOBHUAX 3aKAJKH H OTHYCKA, 3aMme-
YEeHO He OhlLJIO.

Mbl BTOPHYHO BEpPHYJIHCH 3aTeM K 3TOI TEMe, PeIIHB HC-
CJAEN0BATL KOJIHYECTBEHHYIO CTOPOHY siB/eHHs (48). Marepmua-
JIOM [I/isi HCCJI€IOBAHUS CJAYKHAA peabcoBast craab KMK takoro
cocraBa: C—0,53%, Mn—0,86%, Si—0,30%.

3a mpeBpalleHHEM AayCTEHHTA CJIeH/HU IIOCPeACTBOM Mar-
HUTOCKONA. HecMoTps Ha mpocToTy m KaXyIyocsd NPHMHTHB-
FOCTb, MarHHTOCKONHYECKHI METOX JaeT OYeHb XOPOLIHe pe-
3YJbTATHl H BINOJIHE CPABHUMEIE NAHHBIE.

OGpasunl Harpesaauch B neuu 1o 850° u NEePEHOCHJIHUCH Ha
30 cex. B COMAHYIO HaH MacCJsHYI0O BaHHY, B KOTOPOW mojmep-
XKHUBaJachb TpebyeMmasi IOCTOSIHHAS TeMIepaTypa B MHTEpBaJe
0T +-20 no 450°. O6pasubl U3 BaHHLI OLICTPO MEPEHOCHIHUCH
8 HArperyio x0 rtemmeparypel BaHHb (230°) meuyb marmuTa.
371ech 06pasubl BHIEPKUBAIHCE IpH NIOCTOSIHHOM TeMnepartype
A0 3aBepUIenHsl Mpouecca NpeBPaIeHHsI ayCTeHUTA. B sTo xe
BPEMA 4YEpes KaXKAYI0 MHHYTY NPOU3BOIUIOCH U3MepeHue Ko-
JIM9ECTBA MpEBpALIeHHOTO aycTeHuTa. IlokasarteseMm KoJuye-
‘CTBa HMeIOmIerocst B 06paslie ayCTeHHTa GBIJAO TO YHCIO ammep
B S/EKTPOMAarHuTe, NPH KOTOPOM OOGpasel] HaYHHAJ IPUTSTH-
Batbca. Cua TOka B 3TOM Cayuae siBaseTcs BEJHYHHOH, MPO-
TIOPIIHOHA/ZIPHOH KOJIMYECTBY MPEBPAILEHHOT'O ayCTEHHTA.

CymmapHnast kpuBasi 415 3TOf CTauu JaHa Ha ¢ur. 39. Toyku,
10 KOTOPBIM MOCTPOEHA KPUBAs, ONpPeAe/IsIHChH yepes 50°
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Mennennee Bcero Ipomece Haer B oOnacta 220—300°. U, Be-
POATHO, TPH HTHX HMEHHO TeMIeparypaxX MOHO Ipo0oBaTh IpoBo-
JIATH U30TePMHUECKYI0 BaKaJIKy pPeIbCOB.

K comamennio, ocymecTBUTL 370 X0TA OBl s IOJTYTOpaMeT o~
BEIX KYCKOB HaM /[0 CUX IIOp He VAaJ0Ch,

lll. MONY3ABOACKUE OMbIThI

C menbio MpoBEPUTH U3TOMKEHHBIE CO00paKeHud IIyTeM 3aKaTki
U OTHYCKa IOJYTOPaMETPOBBIX KOHIOB DPEeNbCOB, CIVIKAIINX A
CTaHapPTHBIX KOMPOBLIX WCULITAHW, 3UMOii 1932/33 1. B Ilmempo-
ABEDIKUHCK Ha 3aBoj MMenu Jsepinuckoro CUOHpCKUM WHCTHTY-
TOM MeTas10B Oblaa mociana OpHraja.

ITo cornacoBamuio ¢ 3aBOJOM, OIEITH 10 CopOHTH3AINA OO
pemieno BecTH ¢ 0ecceMepOBCKUMU peabCaMH THIIA, II-A, a Barem
¢ MapTeHOBCKUMU,

Rycxn penscos pnupoit 1,6 m or0Hpannch Anda MCOLITARHES 10
cxeme (49), koropad Oblra BepaGoTama Opurafof ma 3asoje ((ur. 40).

ILragom paloThl OBLIM TPETYCMOTPEHBL BO3MOIKIHIE BapHaun
TepMuveckofi 00paboTku: 1) 3akanka 00pasmoB HEMELIEHHO IIOCIKE
00pesKd; TeMuepaTypa 3aKaakl 00LMHO B HTOM CIydae CoBIalajia
€ TeMIePaTypOil penbca B MOMEHT BHIX0/a U3 IIOCTIEANeT0 PYUb B KO-
aebaach B mpeferax 780—1000°; 2) 3akalka OCTHIBIIETO HOCTE IIpo-
KaTKHU ¥ BHOBb Hal'peToro B meud o0pasma; HOCIe 3aKalKU CIefoBal
OTIYCK IpH 630—670°.

Orpesanmbie KYCKH peabeoB, AmUHofl 1,5 m, mocie kjefimenns
3aXBaTHIBAJNCh ¢ 000MX KOHIOB CHEIUAJbHBIME KJICMAMA 1 oorpy-
JRaJIACh TOPH30HTAIbHO B IPAMOYTOIbHBIE Oak ¢ mpoToumoii Bogoii.
Pasueprr Oaka Obuim 2 X 0,45 X 0,4 M.
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BakaIuTh Perbe MoTo0mEM cmocodoM me yaaBaxoch. Ecin saka-
JOUHBE TPENUHBl He IMIOABIANTHCH HEMEIIEHHO, B CaMBli MOMEHT
3aKaJKd, T0 OHH 00HapY#KUBaJUCh IPU XpAHEHHU IOCIEe 3aKaJTKHU.
IMoBrimenye TeMIepaTypH 3aKaJlo4YHoil BaHHBI He H3MEHHIO CY-
miecTBa JIela.

TlosaBienne 3aKaJI0UYHHX Tpemun 00BACHANIOCh Kak CI0MKHOCTHIO
npodursa perxbca, Tak M pasmooOpasueM TeMIEpPaTYp B PasIHUHBIX
TOUKAX MOIEPeUHoro CeYeHusd.

Iocae psAfa MOMBITOR IPUIOLTH K 3aKII0UCHHI0 0 HE0OX0AAMOCTH
IaBaTh HEHOJHYIO 3aKalIKy peabey, T. €. OXJaiJIaTh peabec He 10
TeMIOepaTypsl BaHHEL, a 10 TeMmeparyphl 200—350°.

D10 0CYIIECTBIAIOCH 3aMaudBaHHeM pesibca B TEUEHHE HEKOTO-
pOTO OTpeeNeHHOT0, HafiIeHHOT0 PAXOM OMBITOB, TPOMEKYTHA Bpe-
meau. Mmorma moxoOmblit iKe pesyabrar TOXyJajics MOC/Ie HeCKOIh-
KHX KpaTKOBpPEMEHHBIX TOTpyemuit o0pasma B 3akajodmbli Oak.
Bpemsa mpeOpBanua 00pasna B Boie Koje0aioch B npeesax 15—
30 cex. TemiepaTypa IOBEPXHOCTH H3MepAnach CIeOUAIbHON Jien-
TOUHO# TepMomapoil M IMoAHMMANach Ha MOBEPXHOCTH TOJIOBKH JI0
200—350°, a Ha mofomiBe — 1o 150—200°. Jlo 9roil Temmepa-
TYPH IOBEPXHOCTH 0OTPE3Ka pebca A0X0/AUia JUMb 9epes 1—1,5 M.
MOCJIe U3BJIEUCHUS eT0 U3 BaHHbL.

Tocne rTakoit sakankum oOpasmel, moayunB meOoabimofi camo-
OTIIYCK Ha TPOCTHT, MOINM BEEP:KHBATH XpaHeHNe B TeUeHNe MHO-
IAX JHe#l Jake Ha MOpose.

Yacrb 00pasmoB Obula MeIIEHHO OXJaiAena mocie 00pesru u
BHOBb Harpera M 3aKajJKH B IJaMEHHOH meud Jid OTHNUTa BaTom-
HEIX oceil. 3axaika 9THX 00pasmoB MPOU3BOAUIACE ONUCAHHBIM YiKe
c1oco0oM.

OTIyck 3aKaleHHBIX KYCKOB PEIbCOB BeXCsd B KaMEPHOH OTEH-
raTeqbHOR meud g orTiycka Oampameit mpu copOurmsamuu. Ilo
mocTuennu Tpedyemoii Temmeparyphl (620—670°) peabchl MOCTe
COOTBETCTBYIONICH BBHIIEDIKKHE 0XJIaiKIaauCh ¢ Heublo, JJIA Yero oT-
KpHIBaJNCh CHeOUAJbHBIC BEHTHIANMOHHBIE OKHA, HaXOAHBIINECST
B CBOJIe TIeUM U COoeMHenHBe ¢ 0¢000i BRITSHHOR TPYOOii.

Henwsirapue Ttepmudeckn 00paloTaHHbX pPeabCOB IPOUBBOAM-~
JOCH HA 3aBOJCKOM KoIpe TIpH Bece «0abbl» 500 %2 U BEICOTE €€ M0/ b~
ema 7,3 m. IIpu wenpiTanuy penrbeoB, 3aMOPOEHHBIX 10 —40°, Opa-
mach «0aba» Becom B 1000 xe, ¢ BEICOTOI MoABeMa 5 m. TemmepaTypy
—20° maBajia oXJaJalollad CMech W3 cHera W TIOBapeHHoil coui,
a —40° — cMech TBepAo#l YIMIEKHCHOTHL H JIeHATYPHPOBAHHOT'O
curpra. OZHOBPEMEHHO 3aMOPaKUBAIOCh B CIIEIUAJIBEO U3TOTOBIEH -
HOI BamHe IO /IBa KYCKa peibca.

Bpems, meo0xoaumoe AnA 0XJIamIeHua pem)ca HaCKBO3b, HaX0~
AUIOCH IyTeM ONpeiejeHus XoJa KPHBO# TeMmIiepaTypa — Bpemd,
CHATOM MHpPOMETPOM, TMOMEIICHHEIM B OTBePCTHH, BHICBEDJICHHOM B
cpefuue rojoBRU poOmoro peabea. Ilpm —40° penxbe meoOXoAuMO
ObuTo BhIZepHwUBATL 40—45 MuH. Tak KaK KOIPOBHE HCIHITAHUS
IpOU3BOJHUINCH IpH TeMIepaType OKpYHalouero BosAyxa (0K0JIO
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dur. 40

OTEOPA PEJ/IbCOBbIX BECCEMEPOBCHKUX MPOB AN TEPMOOBPABOTHHU

CXEMA

Teepnsle niaBKU
TOJIOBHOM KOHEI[ peJyibCca

Cpenuue IMJI2BKY
r'0JIOBHOM KOHEI] peJibca

7 C=0,35—0,40%

C=0,40—0,45%

UX U UCNBITAHUA MNPU HUSKUX TEMMEPATYPAX

Emﬁxsmuamwzs
TOJIOBHOM KOHEIl peJibca

C=0,45 —0,50%
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—10°), a IpH KoTpe TenadKa B To BpeMmd He OBLIO, TO B TEUEHHE TeX
20—40 cek., KoTopble ObLIM HeoOXOXUMBL IS VKIAJKHE peabca Ha
HaKOBaJbHIO KOIpa M HPOH3BOACTBA CaMOT0 MCIBITAHUS, HaIpes.
00pasma He MpeBoCXoAuI 2—3°. ‘

He pacemarpuBas Beero MarepHaja Mo UCHBITAHUIO 0ecceMepoB--
CKUX PeJIbCoB, orpaHHUUMCH NpHBeJeHNeM JIHUIIb 0JHOM AMarpaMMbL
(¢ur. 41), mocrpoeHnofi Ha 0CHOBAHHU HCUBITAHUA IIPH HOPMaIbHOl
TeMIepaType MATKHX PeabcoB CHIPHIX W copOurmeix. Hak BUAHO,
copOuTHEIE 00pa3mHl (KpHBadA) IpH TOM 3Ke UiciIe YIApOB JaJl MeHb-
HIyio crpexy mporuda mo cpaBHEeHHIO ¢ cEIpeiMu (KpuBad B). Crpena.
1poTH0a 1ocsIe ueTBepToro yiapa y CopouTHOTO peiibca paBHa 130 M,
a Y CBHIporo — 260 Mmm.

g
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-~

Y yampeos
Ny o s

/
/I I !

50 Ugg 150 200 250 300
L TP/ neorrEA (8 M)
Dur. 41

Crpykrypa Tepmmueckd 00paloTaHHEOTO peabeca B MOAOIIBe, Mefi-
Ke H II0BePXHOCTH T0J0BKH — copOHTHA; B IEHTPE TOJIOBKA — COp~
OnrooOpasnblit mepauT U QeppHur.

Ho npm —40° xak cbipsie OecceMepoBCKHE, Tak W COpOATHEHIE:
peabesl ObLTH XPYIKHE M JIOMaJUCh ¢ 0JHOTO VAapa.

Boaee xopommne pesynbraTsl Jaidl MapTeHOBCKHE PEIbCH, BHAED-
FaBIINE B CHIPDOM BHUJE MPU HOPMAJBHOM TeMIepaType 1o TpH yAapa.
B cpexmeM Oes usnoma. CopOMTH3MPOBAHHbE MAPTEHOBCKHE PEIBCHL,
3aKaJeHHBe HeMEJJIeHHO Iociae oOpeskH M OTIYIISHHEE OpH 630°
1 670°, He JI0MAJIHCh H II0CTIe ILATH YapoB. B 3aMOpoiKEeHHOM C0CT0 -
HUA (TpH —40°) MapTeHOBCKHE DEIbCHl 00HAPYHHIIN COBEPHIEHHO-
HCKII0UATeIbHYI0 BA3SKoCTh. IIpm yaapax «0alofi» Becom 1000 xe,
HOAHATOM Ha BEICOTY 5 M, U3 IIECTH CHIPEIX MapTEHOBCKHUX PEIbCOB
TOJIOBHBIX W M3 CpeJHeil 4aCTH CIHTKa ¢ OZHOTO Y/apa CIOMAJI0CH.
OATh ITYK U TOJABKO OXUH (TOJOBHOM), BBAEpiKAB LEpBEHI Vaap,
CIOMAJICS Ha BTOPOM. 12 TOJOBHBIX MapTEHOBCKUX PEJIbCOB, 3aKa-
JEHHBIX U OTHYIIEHHEIX (630 M 670°), BHAEp#ATI0 IpU TOR e TeM-
neparype (—40°) mo TpH yaapa.

Q
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BonbmuuerBo UX He CIOMAT0CH 1 Ha TPeTheM Vaape. ITbere Tpex
VIapoB Tpodunb HeCIOMaBHIUXCA PEIbCOB OUYEHD CHILHO HCKA-
JRAQJICH 1 X HCHEBITHBATE Jaixbme Obito Heabss. Toxbko 1Ba 00pasma
CIIOMAJHCH Ha BropoM yAape. Ofun u3 00pasnoB Obln HCIHITAH Vaa-
pom «0al0e»B 1 m ¢ BRICOTH 10,7 M U CIOMAJNCH JUIIb Ha TpeThbeM
YaIape (TemnepaTypa HCHBITagUA —40°).

OTH OMHITH MOKa3HBalOT, UT0 MAPTEHOBCKHe COpORTHEE PeIbCEl
HEXO0JI0AHOJIOMKN Hpu —40° U NpPeBOCXOAAT 10 BA3KOCTH CHIpLIe
TaKHe e Perbehl, HaX0AANHecs B 0OBYHbIX TeMIepaTyPHEX YCI0-
BHAX (0K0J0 +20°).

- B ralx. 13 mpuBejentl Janmble, XapaKTepH3VIONNe XUMAYeCKHil
€0CTaB M MeXaHUUCCKHE CBOHCTBa YacTH OeCCeMEPOBCKAX H MapTEHOB-
CKHUX PeIbCOB, ¢ KOTOPHIMA BeJach palora. '

K comanemuio, suma 1932/33 1. Ghlia XapakTepHa IS 3aBOJA
MaCCOBBIMY HEMoJaAKaMu ¢ 0eCceMepOBCKIMI peabcaMi, B Ml CKIOH-
HbI OTHECTH HeYJauy ¢ HX TepMuIeckoit 00palorroit riaBmbiM 00pa-
30M 3a CUeT WX ILTOXOT0 KavuecTBa. bBeccemepoBerMe pesnbeH packuc-
JIEHBI NHa9e, YeM MapTeHOBCKHE, U T0 00CTOATENBCTBO MOJIRHO OBLIO
CKa3aThCA, KOHEUHO, Ha KadecrBe COpOHTHBMPOBAHHOIO MeTalia,
HO HE B TaKOM CTeleHH.

B arux penbcax Obimo 0osiblloe KOJHYECTBO NMITAKOBHEIX BEITIOUE-
HUl U CHIBHO pa3BUTad JTUKBaOWOHHASA 30Ha. THOUUHA S KapTHhHa,
Jaloliasa IpeacraB- .

Jenne o0 UX pacipe-
JeJeHun, Jama Ha
¢ur. 421 43. Pur. 42
(ypenmuuenme  100;

H e TpaBJIeHO) OTHO-
carcsa k Oeccemepon-
CKOMY peuabCy, a
(ur, 43 (yBeanuenne
100; me TpaBieHo)
K MapTeHoBCKOMY.
Heo0xomumo oTme-
TUTh, UT0 MJIAKOBBIX
BRJIIOUenuii B Oecce-
MEPOBCKUX pelrbCax
JApYTHX 3aBOJOB
HOpPMaJbHo ObiBaer
MHOTO MeHbIIe,
Henbsa o0oiiTa moa-
Yaguem # 70 00CTO-
ATeJBCTBO, UTO LI - @ur. 42

KaMHd  3aTpA3HeHbl *

0c00eHHO ToxOBHBIE ((ur. 44, ysexmuemne 100; He TpaBJIEHO)
PeIbCH, HO IIIaKOB MHOI0O U B peibCaX H3 cpeineil wacrm
CJIHATKA. ‘
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Kax W3BeCTHO, MHOTHE HCCIeZ0BaTeNN 3aHUMAJIWCh BIHAHUEM
HeMeTa I THUeCKAX BRIIOUCHUR Ha MeXaHUUYeCKHe CBOMCTBA METAJLIa.
(50). U3 Beex HecaeloBaHUH m000HOTO0 POfia MOMKHO BaKIIOUATD,

- qro pellalolee B~
dAgve Ha KadecTBO
MeTajjla HMeer He
TOJIBKRO KOJIHYECTBO
BRJIIOUeH U, HO TJIaB-

. meIM 00pas3oM UX Be-
IUUAHa ¥ XapakTep
pacupejelennsd B
0CHOBHO#I Macce Me-
TaJLIA,.

B pabore Knm-
nexda (Kinzel) n
Tpadrca (Grafts)
(51) 3a mMepy s3arpfs-
HEeHHOCTH CTaJlhl He-
MeTaJIIHUeCKHE M H
BRITIOUCHUSMHA TIpH-
HATA CYMMapHA &
INWHa BUAUMBIX Ha
manfe BRIOUEHHAN
(B Mm), oTHECeHHAS
K 1 Mmm2 TJIOIIAAN
mnga. MEREMAIb-
HBii pasMep BRIIO-
qum‘i), KOTOpHIe HIYT
B CUeT, CUHTAETCS
0,005 mm. ABTOpPH
pas30HBaIOT BCE CTa-~
I Ha TPH TPYIIEHL
K mepsoit rpynmne
OTHOCSTCS Te CTaJjH,
Yy KOTOPBIX CYyMMap-
Had JJauHa BRIIOUE-
puit Mempbine 0,5 M
Ha 1 Mm2; 9TO caMasd
guerasg cranb. s
craJyeit BTopoii rpyi-
IIB 9T BeJUYHHa KO-
neOimercd BIpegerax

, 0,6—0,7 Mmm Ha 1
Qur. 44 MM2; 9T0 CTAJNb Cpel-

weft wnerorsl. K cra-

JAM TpeThefi TPYIIB OTHOCHTCA CUIBHO 3arpA3HeHHad Craib, NI
KOTOPHIX CYMMapHas JIHMHa BrIlouepnii Goxbme 0,7 At CraJn

R s
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Tperbef TPYNIB, II0 HX HeciefoBaHuAM, olnajara BecbMa He-
O0abII0il BABKOCTHIO.

Ecom mpoussectn mo cnoco0y Kunmend moacyer AIUHE BHAUMEIX
Tpu yBeruuenud B 100 pas BrA0OUeHH# And Tex OecceMepoBCKUX
PEIbCoB 3aBofla UM. J[3epiEHHCKOTO, ¢ KOTODHIMH paloTana Hallla
Opuraja, To moaydaeTcd 3Hauenre 5—15 mm Ha 1 mm2. ITO ¥Ke 3Ha-
gepme 1A MapTeHOBCKUX penxbe KomxeOmercs B Ipeferax 1—2 ma
Ha 1 Mm2.

B o0mupmoit mpakTire CHOApCKOT0 HHCTHTYTa MeTasnoB X Tom-
‘CKOT0 MHAYCTPHAIbHOT0 MHCTUTYTA 10 HCCIEJ0BAHHUIO PEIbCOB B I10-
paake srenepTussl And ToMekofl #. . BCTPETHICA pa3 PEIbe 3aB.
Kpynna, cromapmuiica B suBape 1932 r. OOpa3snbl U3 9T0T0 peabea,
ucnnTappple wa kompe Hlapmu, mpu Temumeparypax or  —+20 70
—60°, moKasaJaH MOCTOSHAYIO, He3aBHCHMYIO 0T TeMIepaTyphl HCIbi-
TAHUSA, YIAPHEYI0 BABKOCTh TopAara 0,7—0,56 xem/cm2. CopOurm-
BUpoBapgHble 00pasmbl U3 TOTO e peabea faju OpH +20° yaapHYIO
BABROCTH 0KOJO0 3 kem/em?, a mpu —20, —40 1 —60° omATh-TaKH
TOCTOAHAYI0 BA3KOCTH B mpepenax 0,7—0,6 xem/cm?. OcraabHble
CTATHUECKNe XapaKTepUCTHRM OBLIM B HOpMe.

Amanns moxasai 0OBUHEI cocTaB TOMacoBCKOTO Merajina: C —
0,38%; Si—0,10%; Mn —0,63%; S —0,023%; P —0,065%.
Cerperammonnas 30HA He BEXoAWIa U3 o0bYHOE HOpME I
00pasmpl, BHIpe3aHHble U3 Hee, He 00Hapy#HIH 0c00BX HEHOPMAIb-
mocreit. Ho mpu ompeaenenuu cyMMapHO# JJIWHBL MIJJaKOBBIX BRIIO-
YeHUHA TOJYUUIH 6 ma Ha 1 mm2.

{Ipuseennoe gaer HaM IIpaBo CUATATh, UYTO HEYAOBJICTBOPUTENb-
Hasd yAapHas BA3KOCTh OecceMepoBCKHX penbeoB 3aBoja M. Jl3ep-
JKUHCKOTO 3aBHCUT TJIaBHEIM 00pas3oM OT UX 3HAUMTENbHOH 3arpfs-
HEHHOCTH.

XapagrTepno, 9o 00JbII0E KOAMYECTBO PENBCOB, IMOCTaBIEHHBIX
9TUM 3aBofoM Ha TOMCRYIO #. A. B 1931—1933 rr., fajo momeped-
HBIE TPELIUHDI.

Onerr paloTel 10 copOHTH3AIUH LOJYTOPAMETPOBHIX  KYCKOB
penbcoB B [lHenposepiKHECKe I0Ka3a, 9To A1 YeHelHo# 3aKalKl
He00X0AMMO UMETh 3I0POBEI MeTaJI X 0Y9eHD 0CTOPOIKHO OXJIAHIAATE
peabc. Becbma CroHBIE Ipo@uib penbca MMeeT K TOMY e ILOCTe
OpOKATKH B PasHBIX TOYKaX PasiIHyHYI0 TeMIeparypy,d4ro YCIo#E-
uder nexo. C apyroit eTropoHbl, pasiHupble UacTd Tpoduiad BeCIel-
CTBHE PasHO# TOMMAHEL OYAYT 0XTaKIaThCd IPH 3aKaIKe ¢ PASHEIMA
CHOPOCTAME, MapTeHcHT OyerT moiydaThed HEe B OJME H TOT iKe MO-
MeHT, H3MeHenne 00beMa Oy/ieT BecbMa pas3H0o00pasHbIM B OTAEIbHBIX
TOYKaX cewenmd. Dpuraja, paloraBmiasg B JHempojsepiuHCKe,
BCTPETHBIINCH ¢ 10/I00HBIM 3aTpy/AHEHUeM, Hallla BBIXO0J, IPUMEHUB
CaMOOTIIYCK Peirbca 3a CUeT TeIld , COXPaHUBILeT0CA BHYTPH HpoQuId,
TaBHBIM 00pa3oM B T00BKe. Perbe oxmasmaancs Opu 3aKkaike B Te-
YeHUE TOUHO Z03UPOBAHHOTO BpeMeHH | 3aTeM, 3a CUeT 9T0T0 BHYTPeH-
HEro TeIla, BEOBb 0oJree HJIH MeHee paBHOMEPHO HarpesaJjcd 10 200—
350°.
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EerecrBenmo, mog00H0e 00CTOATEIBCTBO OCIOMHIIO OBl 3aKAJIKY
PeIbCOB HOPMAJNBHOM JITHHEL.

To9T0MY vV aBTOpa BO3HHKJA MBICJIb 0 3aKaJKke JINHHBIX PEJbCOB
B BomAmOf mpuid. OUeBHIHO, Takasd PasHOBHAHOCTEH 3akajJkH Ooxee
ri0ka, 9eM oOBUEEbIi ¢moco0, M M03BOJAET OTBOAUTH TEIIO OT JIO-
OBIX TOUCK, JIeRaNUX Ha IOBEPXHOCTH penbca, ¢ iejaeMoi, B oIpe-
7eJIeHHBIX, KOHEUHO, TpejenaX, CKOPOCTHIO IyTeM peryJiHpoBaHUS
KOJUYECTBA MOABEJCHHOIl paCHbLIeHHOH BOJHL.

TloaTomy aBTOpoM U HHiEK. AnipeeBbiM (52) Oblia IPoBEAeHa Mpe/-
BapuTenbuas paloTa M CKOHCTPYMPOBAHEI 3aTeM JIBe 3aKaJOYHBIX
MAIIUEEL A8 BaKaJkH pexbcoB anmmoft 1,6 m. IIpu xomerpympo-
BaHUM BTOPOil MANIMIBL YUATHBAJACh BO3MOIKHOCTH €€ HPHCH0CO0-
genna 0e3 0C0OBIX Mepeesok MIA 3aKalKH pelXbCoB HOPMAJbHOIM
THHEL. Y IOMSHYTadA IpeaBapuTenbiass padoTa 3aKkiIi09asach B 0Ipe-
JeNeHln CKopocTell OXJadkAeHusa II0 Tpo@uiio pexbca B MPOmecce
3aRaJKH. BHaHde 9THX CKopocredl, 3aBUCAMUX I'TaBHEIM 00pasoM OT
ocobepnocTeit mpoduirsd peabca M YCIOBUI paclpefeseHud TemIepa-
TYpP B HEM, H03BOJUIO0 J0CTATOUHO PAUOHAJIbHO PaCcCTaBUTh PACIhI~
JUTENH B 3aKaJO0UYHOH Malldpe. :

Perucrpanusa cKopocTeil oXlamaeHud perbca IpH 3aKajlKe IIPo-
H3BOJUIACH CAMONMINYIIMM TajbBamomeTpoM akaj. Hypmakora ¢
IOBHIIEHHOf, TPoTHE HopMaabHOil, cKopocThIo GapadaHa CO CBETO-
gyserBuTeNbHOR Oymaroii. Ilpm OBICTPHIX H3MEHEHHAX 3. j. C. B
Hend repMonapsl, mpu6op odrazaer 00JbOION HHEPHHEH, HO, KaK
TMOKA3aJH IIPeJBapUTeIbHEe OMBITH, HHePIUI IPAOopa CKa3EIBAETCSE
INIIL B CTIUAMKHBaHWH TeperudoB HA KPUBLHIX OXJTaiKJeHUd W He-
KOTOPOM CMeIIeHnn HadaJbHBIX MOMEHTOB OXJaiKIeHHA.

Tak kax My(Qesdb Halleli Ieun He BMemaJ Bcero NpoQuisd peabea,
T0 CHayaJa OIBITHL BEJIUCH OT/EIBHO Haj TOJO0BKOM M moZ0MBOM CO:
cTeHKoit. J[1s 5T0T0 KYCOR penbea AIUHOI 150 ma paspesalca BIOIb.
Peapent meGoanimoro npodund BXOAWIN B Hedb HeaukoM. B o0pasme:
VEKasagHo#l AumHb OLLIA ¢ TOPIA BEICBEPJEHE OTBEPCTUA AUAMETPOM
4 mm U TryOuHOI 60 MM; MX pacIoIOAKeHe TOKa3aH0 CXeMaTHIeCKI
ma Qur. 45. B 8TH 0TBepCTUA BCTaBIAINCH HUKEIb-HAXPOMOBEE Tep-
MOTIapHl, TIIATeIbHO H30aHpoBaHmbe acOecroBeM MHypoM. Ocoloe
BHUMan#e 00pallianoch, yToObl MeTaJI cHasd TepMoIaphl HMEX X0po-
niee CONPUKOGHOBEHME ¢ METAJJ0M pejbca M B OTBEpPCTHE HE MOTIa
OBl OmACTh IPH 3aMaulBanuy pexbea Bofa. Ilocmaepnee JOCTHTATIOCH.
HODONHATeIbHBIM 00Ma3HBaHAEeM MECTa BBOJA TepMONaphl TIHHOI.

Tloarorosnennsdt o6pasen (C — 0,40%; Mn —0,30%) Tma-
TEJIBHO MPOTPEBAICH 0 TeMIIepaTyPH 3aKaJKH (850°) B TeUeHHe 0KO-
710 2 gac. BaTeM ero BHITUMAJH U3 Teul KiellaMi K IOTpY#Kalh B Oak
¢ BoJloft, myetomeii remuepaTypy —20°, Ha rayouny 200 mam . Bo Bpemsa
3akaJku o0paser sHepTUYHO HepeBUIaJl BO BCe CTOPOHHL.

Pesynprar ofEoro W3 ONETOB JaH Ha QUr. 45 B BHJe ceMeiicTBa
kpuBHX. Heo0xoaumo uMeTh B BUAY TO, 0 YeM MBI TOBODHJIM BHaYa-

_Jie: Ha XapaKTepe JHHUH CKasdajach WHepOUd IpuOopa, B OHE HMEIT
0e3YCI0BHO, JHIIb OTHOCHTeNbHOEe 3HaueHWe. VX BHI TeM He MEHee
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00BACHACT TOABICHNE BHYTPEMIHX HaUDAMKEHUN W TpeluH TpH 3a-
KaJIKe TaKOTO CIOMHOTO UPOPUIA, KaKiM ABIACTCS OOBITHELT Peyne..

Ha ocmoBanmnmu xoma KpPHUBEIX MOIEHO BaKJIOUNATH, YTO MAKCH-
MaJbHO® KOJTHYECTBO BOAAHOM IBLIH CaeAyeT MOIaBaTh K TOJTOBEKE.
IomomBa oxmasmIaercsa BechMa SHePTHIHO (KpHBad 9), a 0cobermo
OBICTPO OCTEIBAIOT €€ KOHIIEI (kpuBag 7). C BechbMa BHAUHTENBHOH CHO~
POCTHIO CTHIHET W cpefiiHa Mefiku (KpHBas 6); Me[ienmee BCEro OT-
BOJHUTCA TEILTO OT CPeAHHbl T0J0BKA (KPHBHE 4, 5). CropocTh 0Xiask-
ACHUSA CPeMHbL MOJOMBE (KpHBasd 9) KoxebmeTes orono 30° B COK.
prmanMas Bo BEUManHe oTCTaBAMTe IOKa3aHuil rajgbBaHOMETpa TIO-
CPaBHEHMIO ¢ JICHCTBHTENBHEIMA TeMIepaTypaMi 1 Ha 0TI0/Ia BITHECH,
Rak TpaBHIO, CIyYal CKBO3HOM IIPOKAJIKH Ha MapTEHCHT IOJ0IIBHI
I CTCHKM pejbta, MOYKHO GUATATH, YTO B VCIOBHAX HaIleTo OUEITA
9Ta CKOpPOCTDH (30° B CEK.) ABIACTCH Kak pa3 Takoil CKOpoCThIO, mpH
KOTOpOit Ha MMarpamme Ppenta rourn A'r,, n A’r,, cauBalored.

OZma U3 3amau, KOTOPYIO HEOOXOMEMO PEIIATL IPH  KOHCTPYH-
POBam¥WN 3aKaN0OYHON MaUIAHH, BaKII0YQETCH B HIpaBUJIBHOH peryiu-
POBEE - CKOpOCTefl oXJasIeHusa myTeM II0IBOJa COOTBETCTBY IO X
KONHYECTB pacCOEIJIeHHOH BOIEL.

Ilepsaa mamuna, CKORCTPYHPOBARHAS M. Il. C. I'pysneBriM u
aBTOPOM, COCTOSIIa M3 7 PANOB TPYO, PaCIoN0KEHHEX TapaJiieibHo
Amune o0pasna. Ha wammoit ns mmmmnx Tpy0 OBLIO YEpeILIeHo o 9

- bacuburuTenei (¢ BUHTOBHIMA KaHaJaMu), B BepXHUX TpyOax ObLIn
[POCBEPIEHEI OTBEPETHA ([0 9 WIT.) IHAMETPOM 3 MM.

: Ha OpriraraeMoOM CXeMaTHUCCKOM DCKHU3e (¢ur. 46) dAcHo BUIHO

- pacmonosenue TpyO.

JLe mepeBUAeHHA Perbea BIOIb 3aKal0Umof MaIIHEE OEUT cre-
JIai OIPAMUTHBHBIE DOJNbraHT U3 Ia30BHX TPYO.
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Dra saKalodmad Malliga XOTSA H Jaja BOBMOMHOCTH 3aKAINTh
“HEeCKOIBKO MeCATKOB I0NYTOPAMETPOBHIX KOHIIOB DEJILCOB Ha Hys-
HEIMKOM MeTaJTyprauecKoM 3aBO/e, HO HMeIa meJsnii paj BechMa CY-
MIECTBEHHHIX HEA0CTaTKOB, U3 KOTOPBHIX HauOosee BasRHbl: 1) OTCYT-
-CTBYe PETYIHPOBKHU MOadH BOJDL II0 OTACTBHBIM TpyOaM; 2) Heo0xo-
JIMMOCTH TePe/IBUTATh PeIbe BPYIHYI0, UT0 He rapaHTHpoBaIo 0JHO-
-00pasnoil CKOpOCTH 3aKaJKH BCEX 00pa3moB; 3) 3HAUATENbHBIE pac-
X0 BOJEL.

®@ur. 46

TlosTomy B Tepmuueckoil mabopaTopuH Cubuperoro HHCTUTYTA
merannos umk. J[. C. TpysaeBLM U aBTOPOM IpH YIACTHH ROHCYJIb-
pamTa  (3aBeLYIOMEro IMApaBIAYecKoi ntaboparopueii ToMCKOTO MH-
AyerphaIbHoro mHeTHTYTa Kom. H. A. Bazaknma) 9Ta Malnaa Obiia
TNepPeKOHCTPYHpOBaHa € YUYETOM BCEX HaOmonaBmuxea Je@exrToB.
CrpoexTHpoBanHas MamuHa Obura MOCTPOeHA B MacTeperux Cuonp-
CKOTO WHCTHTYTa MeTaiioB M HempoOoBaHa Ha Eysmenxom s8aBoje.
TIpu ee TPOEKTHPOBaHHM WCXOAWIN H3 KEIAHUA HMETH TaRyI0 Ma-
WHRY, KoTOpad, OVAYYH YBelWueHa IO JIHHE B HEKOTOPOE JUCJI0
pas, cMoria OBl 3aKaTuBaTh PEIbe HOPMaJNbHOH ATUHEL

Kar Bugmo m3 ¢ur. 47 m 48, mMalllpa. cnaliena pOJTBraHroM,
TMPHBOJUMHIM B JBHKEHHE MOTOPOM Hepes3 yepBAUHYI0 Tmepesady.
Ponpranr nven (Ge3 M3MeHends umcia 000pOTOB MOTOpa) TPH CKO-
pocrH, NpaMoil 1 oOpargeiit x07. OXiIaguTe TbHAL cucrTeMa COCTOHT
3 81py0. Kasmmaa rpy0da HMeeT ¢BOM BEHTHIN NI PerVINpPOBKA KO-
JIMYeCTBa BOXHL M CHAOMeHa pacibuiaTe M. UHero paCIbLTATENIeNn
‘Ha BepXHEX TpyOax jfocruraer 40 mt. Ha 1,5 a JUTHHDL TpyOsL. Bojia
W3 BOJOMPOBOAHOHE MaTueTPaIl MOAACTCA 120 mm TpYOO# B iBa CBap-
HHIX ROJBIEBHX KOJJIEKTOpa, B KOTOPHie BBHHYCHDBI TpyOLL ¢ pacIbl-
aarexavi. KoxmexTopoB —2 (110 0THOMY € EadI0T0 KOHIA MaIIAHEL);
910 cmocoOeTBYer 6os1ee PABHOMEPHOMY PAaCIpeAeNeHuio JaBIeHHsL 1o
maae TpyO u Gosree MpaBHIBHOM OITOMY palore pacIbLIATeNeH.

Ha ocHoBamuud oNBITOB A0I. Danakwpa, KOHCTPYRIHA 0OBIYHBIX
pacubuIuTeNel ¢ BUHTOBHIMH KaHaJaMi Oplra MBMEHEHa, YTO JaJo
BO3MOIKHOCTh HOJYYHTH, BMECTO KPYTOBOTO KOHYCA pacubLIeHHOT
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Qur. 47

®ur. 48

BOJABI, KOHYC QIIUNTUUCCKUH], ¢ IIUHHOR 0ChIO DIIHIICA, Iapaielb-
HO’ ABHIKEHHIO pesbca B Mamiupe. IIpH naBienyu B 4 am Tak#e pac-
UBLTATENN JaBajll METKYI0 BOAAHYI0 IHLIb, 00afaloniyio 00JabIIofi
VAapHO# DHEeprueil oTAeNbHBIX Kalelb.

-~ Perynmpysa cropocTb mpoXossAeHHS TOJIYTOPaMETPOBHX KOHIOB
penbcoB Uepes3 MallUHy, AaBieHUe BOABL B OTAENBHLIX TPYOaX, 9HCI0
JeficTBYIOIUX paclbLIuTeNeil, MOHKHO M0JIYYaTh COBEPHIIEHHO IPAMOit
Oe3 rpeman oOpasen 14 KOIPOBBIX HCILITAHNUA Ha 3aB0ICKOM KoIpe-
Crpena nporuda 3aKajeHHOT0 MOJYTOpaMeTpoBoro o0pasma He Ipe-
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Boexonmaa 2—3 MM, a B HEKOTOPHX CIydYadx Oblna TpaKTHUECKH
paBHA HYJIIO.

Ho npu XpaHeHWUH 3aKaJeHHbIX o0pasmoB 6e3 ormycka (ocobenno
IpH HABKAX TeMIepaTypax B IPOKATHOM mexe) npora naldrogaroch
OSBIGHHE TPEIHH. B HeKOTOPEIX CIyYadx nX 00HapyHHuBaIl B e pr
BEIe 25—30 MHUH. II0CIe 3aKaJKd, a UHOTAa — L0 HCTeUeHHH CYTOK
u Gojee. BoabIIHECTBO 3aKAJ0UHBIX TPEHIAH IIDOXOAMIO MO CTEHKE
mapasrenbio rorxoske. Ilofo0moro pofia TPEIUHE! BOSHUKAIHE B IIPO-
mecce 3aKaJkd, TMaBHEEM 00pasoM Ha TOJOBHBIX peibcaX, BO BpeMs
IpoXo/ia peibta Yepes Mallumy. IIpn xpamennn 3akajennbix 00pas-
0B MOJIYYATHCH HHOTAA TMOTMepedmbie Tperumbl. Beuio Muoro 00pas-
0B, KOTOPHIE, HECMOTPSA Ha HUZKYIO TeMmeparypy B mexe (anxe 0°),
IIpH XpameHny B TeueHHe HeCKOJIbKUX AHCH BooOmIe He 00HAPYHUIN
HAKAKAX GIeI0B TPEHIAH. OT0 CBHIETEJLCTBYET 0 BOBMOMKHOCTH Tak
BECTH TPONECC BaKATKH, UTO BHYTDEHHNE HaNpAHKeHUd, BO3HUKa0-
e B ¢rajiy IpH 3aKkalike, OyAyT I0BOAUTECS [0 MUHAMaJIbHEIX BeJn-
UHE ¥ B pesbee BooOme HAKAKUX TPEINH T0ra He Oy/Ier MOABIATHCH.

Eecnu sakalemible KYCKH PeabCoB OTIYCKAJMCh B TeUeHue Iep-
BEIX 20 MUH. TOCIe 3aKaiKd, To Opaka BCIeJCTBHE B3aKaJOUHBIX Tpe-
MWH coBceM He mojyuajoch. IlepBrie ONBITH OTIYCKa, OKa He Oblia.
TOTOBa DICKTPHUECKAS Teub AJIA OTHYCKA, ObIIIH IPOM3BEJCHEl HyTeM
sakIaABBaHAA 3aKaJeHHHX 00pasmoB MERAY TopAuAMU 00pesraMu
peabeoB moaxoAamedt gmupsl. HecMoTps Ha Kamymyocsa IpAMATHR-
HOCTH C¢I0c00a, VAaJ0Ch BIOJIHE YA0BIETBOPUTEILHO OTIYCTHTH He-
CKOMBKO HOJYTOPaMeTPoBHX 00pasmoB mpH Temieparype 500—550°
(oxnamaenyne ma BosAyxe). TemieparTypa OTIYCKa KOHTPOJIHPOBA--
mach nupomerpamu. TemuepaTypa OPOKATKH BO BpeMs HTHX OILITOB
ronelarach B mpejenax 860—1040°; oOpasmsl e OBLUIM BaKAJeHbE
B uaTepBaie 950° —= 50°. McmeiTanue Ha Kolpe Bejoch mpH —15°.
Bricora nmoabema — 7,3 m, Bec «0a0br» — 500 xe.

B ralun. 14 gambl pe3yIbTaTsl KompoBoii mpoOsl HTHX COpOUTHHIX.
peabcoB (53).

Ta6nuna 14

« |[Fogs® { [
o2 (885 >,:;>°£! 1 I R 3 ' 4 l 5 ’ 6 | Hpuveganusn :
> g [SE=ZsE ' )
= jhokE= A S Crpesa npornba (B Mat) i
(| TomoBHOM 30 60 89 —_ | = — Paccaounachk )
|| roloBKa
Cpenuuii 29 56 68 8 | — | — | Caomanca ma |
1 { nATOM ypmape |
} Cpemuuit 37 67 95 — | — | — | Cnomancsina ge-}
| (cBipoit) TBEPTOM ymape |i
(| Cpeguuii 24 < 1% 63 75 98 | — Ciomasicd Ha |
1IeCToOM yaape |
2 TosoBHOI 31 60 8 | 177 | — | — | Canomauaca ma Ff
nAaToM yuape b
|| Cpemmuii 40 | 70 1103 | — | —|—| CnomaicaHa qe-&f

L

(crpoit) | TBEPTOM yaape U
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Xumrueckuil cocraB MIaBOK YKasan B Talx. 15.

Tabanna 15

NN | Xnmnveckuit cocras (B %)

LJI3BOK C Mn Si S 8
1 0,54 0,85 0,26 0,013 0,013
4 0,65 0,85 0,27 0,012 | 0,013

TBeprocrd mo BpuHesnio moBepXuocTH KaTaunu CHIPHX 00pasmoB
Koxebajnach B Ipeferax or 2556 Ko 262; repmuueckn 00palorammbie
pexbCchl B TeX iKe MecraX JaiH: 269—277 (mmaBka Ne 2) m 286—
302 (mmapka N: 1). i

Mugpockonudyeckoe HecaefoBaHue IMOKasajo, 4To, 3a HCKII0Ue-
HUEM CpefUHbl TOJOBKH I CpeJWHbl HOAOIIBEL (BMECTO Iepexoja B
CTEHKY), Tlie OblnM 3aMeTHHl 0cTpPOBKH (eppHTa, MaTepHal HMeer
copOuTHOE CTpoeHIe.

3umoit 1934/35 r. palora mo copOHTHRAMUE 00pas3IoB PEIbCOB,
AIAHOR 1,5 M, AN ROIPOBLIX MCHHITaHW# ObLia IpOROJKeHa HRIK.
I'pysaesniv (54) ma Kysmemxom merTamrypraueckom 8asoje um. Cra-
auga. llpeasapurenbro miam ee mpoBefenud OblI mpopaloTam aBToO-
pom coBmecTHo ¢ I'pysaespiM. Hameuemmoe koauuecTBo 00pasmos
(250 mr.) OblTO BaKaJemHo, HO HCHBITATh UX Bee MpH —40° we yia-
JI0CH 10 CHX 10D, TaK Kak Ha 3aBoje He ObLI0 X0J0AUIbHOH YeramoB-
KH, a J0CTaTh KUAKYIO YIIEKUCIOTY HIH HUJAKHI BO3LYX, HECMOTDSA
Ha BCe MomBITKY, B Crasuucke me yanoch. IlodToMy mpH KompoBHIX
HCTBITAHUAX MPUTLIOCH OTPAHUYHTECS JHIIL TeMH TeMIepaTypPHbIMA
YCIOBUAMH, KOTOpHE 3afaBajuch TeMIepaTypaMd 3UMHEX MECSIeB.
Bruro ueneitano 150 o0pasmoB; ocradbneie 100, COTTACHO mIany,
1e00x0auM0 OBII0 JTOMaTh I —40°, B OHM XpaHATCA 0 CHX II0p.

3akaika TpoOW3BOAMIACH B ONUCAHHOA Bakajoumoli Mammme
cpasy moc:ie o0peskn, Oes kKakoro-1u00 J0IOIHATETBHOTO HO0TPeBa..

Ormyck Benum B muxpomoBoft MyQenbmoit meunm, cromCTpyHpoO-
BaHHO# aBTOPOM CIEMUaIbHO AIA HTOR Mea’m W AoIyCKaBIled oxmo-
BPEMEHHBII OTHYCK IATH KOHIOB penbcoB thma IM-A. Ileun mpes-
CTaBJIANa CBApDEHHBIH W3 6-MmMm KOTENBHOTO #Kemesa MyQenb mpso-
YTOJBHOTO CeUenusd, Aauuoi 2 M, ¢ 00MOTKOR U3 HUXPOMOBOf JTeHTEHI
(10 X 0,56 mm). OOmorka WO AnuHe MYPers cocTosta M3 TPeX CeK-
IHi 1A BRIOUEHHS B Telb TpexPasmoro Toka. [leub TaBaia paBHO-
MEpHBIH HarpeB o 700°; TemmepaTypa X0 [Aanme Mydess KOHTpO-
JUPOBaJach HECKOJBKHMHU TepMoIapaMHu.

Kak yie ynomunanocs, Oburo TepmMuueckn oGpabortamo 260 mory-
TOPaMETPOBLIX 00pasmoB pasiMumoTo COCTaBa W W3 PasIHUHBIX Ua-
creit caurra. Bo Bpema sakanku o0pasmsl Onarofiaps JeTKOCTH pe-
TYJIHPOBKH 3aKaJl0uH0il MallHEbL He KOpoOHJIHCH U He JaBajd Tpe-
IIMH, 83, HCKJIIOUeHHEM pPeJIbeoB M3 TOJOBHOM 4acTH CIHUTKA CO Cleja-
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MU TIJIEH, 0CTATKOB YeaJouHofi paroBHHEL B TOMY IOZ0OHEIME HEHOP"
MATBHOCTAMHA, HAJHIEEe KOTOPHIX He JaeT BO3MOMHOCTH BooOmIe 3a-
KajauBaTh c¢Tajb. OTIVCK MPOU3BOAUIICA HEMEIEHHO I0CJTe 3aKaJ-
K, TaK Kak 3aKaideHmble 00pasmpl, Kak Ve YKasbBaJIoCh,IpH M-
TeJIBHOM XpaHCHHH B ILIOX0 OTAILIMBaeMOM HeXe JaBajidl HHOTAA
TPETIHLI. :

B T1a0n. 16 ¥ 17 mpHUBeJCHEL JAHHLE 0 KONPOBBIX HCHOBITAHHAX
HECKOJIBKHAX 00pasmoB.

Ta6anua 16
i Xumuageckuil coctas (B %) _Tepmvmecmag (())?E;nga: BAKAJIKA
5 [Ipononxn
= Temmepary- | Oxnamme-
< € Mn Si S P | pa ornycka TgJ;EHO;TB HEe T0CJe
o (B °C) yosa OTIyCKa
= (B yacax) .

i s

3 5 085.10,621 0,18/1"—= |~ 620 3 Bosgyx
2 (0,64]08| — | —|— 680 2 Say
3 1058 [ 0,844 = i— | 630 3 »
0B T D6 T e e il 560 2 Borma
5 | 0,58 |0,67] 0,24 0,0310,02 560 % Bosnyx

Ilpnmevanue Bo Bcex ofpasmax cymMma cofepsanuii ¢oc-

dopa u cephl He NPEBOCXOANIIA 0,06%.

HopMaabHbE PeabCE U3 CPEANHEL N HUAHeH 9aCTh CAUTKA OKa-
3QJI7Ch, Kak IPaBHI0, IPH KOOPOBOil mpo0e MEOTO JYUIle FoJ0BHEIX.
T010BHEIE CHIPEIe PEIbCH JIOMAINCh ITpH —24° 00BIIHO ¢ OXHOTO Y/a-
pa; TOJOBHBIC copOnTHBIe BEIED:KUBAIA [iBa-TpU YAapa, He Oouee,
ToMafich Ha Tperbem Hiam uerseprom. CopOurmbie 00pasmpl M3 HOD-
MaJIBHBIX, HET0J0BHHIX PeIbcoB BhEPHABaINL 5—6 YIapoB, a HEKO-
TOpHIE HE JIOMAJIUCh H Ha CeAbMOM YAape, neopmupysdack Tak, 4TO
naabuefiee McObiTapAe Hexb3d OLLI0 MPOUSBOJUTD.

Hazmo 3aMeTnTh, 9T0 COPOUTH3AIMA HEe TOIbKO YBEIUIABALT IHCIO
y/apoB, BHAEPIKAHHLIX PEIbCOM, HO OHA CKasbIBACTCA M Ha H3MEHE-
HUHA GTPEeJHl MpoTHla IociIe Kadaoro yaapa. Bosbmem Ay mpuMepa
pexabe mepBoil mwraskm!. Ero cocra: G —0,5b %; Mn — 0,62 %;
Si—0,18 %; cogepsanne S 1 P me npesnimaer B cymme 0,06 %. Sa-
KaJeHHbI# peabc OBLI OTIYINEeH Ipd 620° W mocjie OTHYCKA OXJadk-
mer Ha Bosayxe. O0pasem, oTpesaHHblil 0T peabea, B CHIpOM BALE Jall
mociae mepBoro yAapa Ha KoIpe CTpery nporuda 47 mm; cOpOHTH3H-
poBaHHE# oOpasem, B3ATHE or TOTO iKe peabca, IOKazal
BHAUATEBHO MEHBIIYI0 CTpeny mporHOa — Bcero 33 mam. Crpena
nporuda y cEporo o0pasma 0oabme Ha 43 %, UeM Y TepMHYecKkH 00-

1 ([lepBad miaBKa» — HyYMEpaIus NPOUBBOJIBLHAA, & HE BABOJACKAA.
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paborannoro. Ilocre Broporo yaapa erpera mpornda CHIpoTo pesbea
yBeIHYHIach o 88 mm, T. e.Ha 88%, a copOurgoro /JomLia [0
67; oHa X0Td U yBeauuuiaach Ha 100 %, W0 ocraxach mo abdcojior-
HOH BeJMYMHE BCe-TAaKM MEHEee CTPEeJBl IpoTula CHIPOTO penbca Ha
21 mm, uaH Ha 31 %. YerseprHlit yaap mpn —24° 118 CHIPOTO pelb-
ca Obur M IoCefHHM, cTpera Iporuda Oblia I0CIe HET0 paBHA
173 mm, TOTJa Kak IPH Tex iKe YCaoBHAX copOuTmbiii oOpasem Aa
JHIIb 135 MM ¥ BooOIIe He paspymHiIcs, a JUIbL 1eopMEpOBaJICH.
Crpena mporula mociae MIECTOTO Yiaapa gomna Ao 220 mm, U Jajib-
He|Imero ee yBeaHuyeHus He JoIYyCKaJa o0buHasd KOHCTPYKIUA 00D
KOIIpa.

9T0 TOBOPUT 0 TOM, UTO COPOUTHIUPOBAHHEE PEILCH IyUlIe CO-
OPOTUBIAIOTCA YAapaM IpH HA3KUX TeMIepaTypax He TOJIbKO B CMBIC-
Je CHWKeHMSA YAapHO#l XpYIKOCTH, HO B ¢ TOUKU BPEHUSI BO3MOK-
HOCTH HOABJIEHAS 0CTaTOUHBIX AeopMmanyii 3a mpeaesoM YIPYTOCTH.
HsBecrHo, uTo mpees YOpYToeTH, Kak MpH CiKaTHU, Tak W PacTme-
HUH, Y copOUTHOf CTaa! BHIIIE, 4eM Y CHIpOii,  BT0 CKa3biBaeTcd U
Ha BejIWYWHe MIacTHueckoil Aefopmamunm mpu yAapuoil Harpyske.

- Kax Obl0 B CBoeM MeCTe YKa3amo, MH CTPEMHJINCH CHUSATH TeM-

nepaTypy oTHycKa IpHu copOuTusamuu, 9ro0bl HOJIYYUTH PEIhe M MO-

- POB30YCTOHYUBEIM U B TO iK€ BpeMsA TBEPABIM 1A YMEHbIICHU U3H0CA
IOBEPXHOCTH KaTaHW.

Rax Bugmo us talin. 16 1 17, oroyck mpa 560° gaer T0CTaTOUHO
YAOBIETBOPUTENbHYI0 YAAPHYIO BA3KOCTH HPU KOIPOBOM HCIBITA-
HHUK meaoro peabca. IInmaBku NeNe 1 M 5 mo XUMHYECKOMY COCTaBY
OpaKTHIECKN OJMHAKOBEI, TaK iKe KaK W TeMmIeparypa UCHBITAHHA
(—24 m —21°), mo ormyck 10 560° caenan oOpasmel IuaBKA Neb
MeHee BA3KHMHU, HO BMeCTe ¢ TeM U BHaUHUTe bHo 00see MPOUHBIMY.
Crpena mporu0a pesbca, OTIVIIEHHOTO npu 620°, 1mociae MeECTOro
YAapa Ioayudjgach paBHO# 220 mm, U ee yBejuuepue 33 MepBbIE
YZAaphl paBHO 34 MM, a CTpela HpoTUOa MpH CHUKEeHHN TeMIepaTyphl
OTIIYCKa /10 560 ° IIpH TeX iKe YCI0BHAX HalaeT 10 142 mMm 1 ee IpHpPOCE
3a yiaap—7zo 30 mm. Bmecre ¢ Tem, penbe, ormymemHbiii npu 560°,
Bee-Tak¥ 00j1ajlaeT BHAUATENBHOE BA3KOCTHIO. OH BHAEpHEKAT IPH .
—21° IATH YapOB U CIOMAJIC Ha IECTOM.

Ho mpum srom meo0xoanmo yunTeBarh creayiomee. IIpH Tepmo-
o6palorke meOoabmIoro JabopaTopHOro 00pasma M HOTYYAIH PaB-
HOMEPHYI0 COPOUTHYIO CTPYKTYPY 110 BCeMy ceuenuio. Pasmepnl mpo-
QUi COBpeMEHHOTO pesbta W €r0 CIOMHOCTD He MO3BOJIAIOT Aaske
B CIydae MOAXO0/ANIEro cocraBa YIIEpOAHCTOM 6Talll rapaHTHPOBaTh
ACHCTBHTENIbHO CKBOBHYI0 Bakaiky. C Apyrofi CTOpOHEBI, MOAHO
YTBepiKAaTh, UTO Ta e CJIO0MHOCTb HpoQuiId, BepoATHO, HpHBEIET
K ToMY, 4T0 00;1aCTh YAapHO# XpYIKOCTH 15 peabca, B3ATOTO Iei-
KOM ¥ HCIIBITHIBaeMOTO Ha YAap 0Oe3 maJpesa, CABUTaercs Imphd Tex
JKe TeMIepaTypHEIX YCI0BHAX OTIYCKA Ha COpOUT, Kak W Majioro o0-
pasna, B cropony Oosee Hu3KkHX Temmepatyp. Ilpomie roBops, peabe
MOKHO, KaK 9T0 BHAHO M3 DpeABIAYIIEr0, OTOYCKATh MU MOJIYIeHHus
A0CTaTOUHO# yAapHO# BA3KOCTH HE 40 620—680°, Kax MaJbli o0pa=
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sem, a TOJBKO J10 550°, YBeJINUHB ITAM MOBEPXHOCTHYI0 TBEPAOCTD,
1o MeJaTeabro Aad 00ecHedeHus olrpefiesIeHHoil UBHOCOY IOPHOCTH
TOJOBKH.

K cosaaennio, Tph KOIPOBHIX HCIBITATHAX HeHAPe3anublX Perb-
COB YCJI0BHSA HECKOJIDKO HHBIC, UOM npu usnome 00pas3mos ¢ HaApe-
30M IS KoTIpa JadopaTopHoro THIA, 3 1 IUHAMHAYECKHE HCIbITa~
U Ha KOIIpax 3aBOACKOTO THIA AaloT, c00CTBEHHO, JUIIb KaIeCTBEH-
VIO XapaKTepUCTHRY MeTaJlla. :

V mac Oplia MBICID HOIBITEIBATD MONYTOpaMeTPOBEIe KOHIBI PeIb
©coB TaxnM 00pasoM, uTo0bl HONYYaTh HE TOJBRO KaJeCcTBeHH Y0, HO
I KOIYeCTBEHTYI0 XapaKTepHCTHRY YAapHOTO CONPOTUBJICHHUA PeJIb-
¢a B Buje mexoro mpoduisa. Ho, ¥ comanentio, 9T, TOUBITKA He MOT-
Jia OBITH 110 HEKOTOPHIM HPHUMHAM OCYIIECTBICHA. Benenersue Baik-
HOCTH, Kak HaM KaiKeTCd, oA00HOT0 BOMPOGA MBI HOCTApaCMCs 2Ty
TOMBITKY KOPOTKO OMHCATH.

TIpakTiKa NPAEMEH DEIbCOB 3aTpAHHYHBIMA #HeJe3HBMA A0PO-
TaMd OT 3aBOJOB-LHOCTAaBIIUKOB AaCT CeAVIONYI0 KapTHHY . Bo
Beex crpapax (o MarepuagaM Ha 1933 r.), 3a HCKIIOUCHUEM dpan-
U, OTPOM3BOAUTCSA KOUPOBad npolda HEIbHBIX, HeHapesamHbiX
KYCKOB PeJIbCoB OIPEIeNeHH0# JJTAHDL. Tlo $pammyscKum TeXHH-
qeCKUM VCJIOBUAM IDHEMKH, Ha TOJOBKE penbCa BHIPE3LIBACTCH
BhieMEa pajgaycom 500 mm. [ens 910t omepamun — YUecTh oyny-
umii M3HOC pesabea, KOTAa BHICOTa TOJOBRHI yMeHbIIATCSH, a BOBCE
e sKenagne nMeTh 00pasel ¢ HaApesoM, o000 00pasmy AId Koupa
lapmou.

IIpu KOTMpPOBEIX HCIHITAHUAX PEIBC HE OJFKEH JT0MAThesA, a JIUIMb
W3rHOaTHCH. KCIU penbe Bee-TaKH| CIOMaeTesd, TO ILIaBRa CUNTAETCH
3a0paKoBanioii, eCIIH H3I0M IPOU30IIET Ha mepBoM (WA BTOPOM)
yaape. '

IIpu ompefereHHbX TeMIepaTypHbIX ye0BUAX (MCTBITaHne HpH
HU3KAX TeMIepaTypax) MOHHO CudTaTb, UTO peabe BO MHOTHX CJIY-
qaAX CI0MAeTeA ¢ 0JHOT0 Viapa, HO Iph pa0oTe Ha BCEX CYMECTBYIO-
IAX 3aBOACKUX KONpPAaX ML BCE-TAKH HO MOHOM 3paTh MepHl YAap-
wofi BsKOCTH Meramia. Ilpd yAape «0aloii» HOPMAIBHOTO Beca
(500 %e) ¢ 00bHO BEICOTHL, ompejenenHoii 1Mo nsBecTHOH Popmyne
A KakoTo-nu00 THIa peibea (mampumep, 7,3 M), PeIbe CroMalscd,
10 HeJTb3 CKasaTh,uTo Ha eTo paspymeHne MoILIo amenno 7,3 X 500=
—3650 xem WIM KaKad-TO oIpejeeHHad T0Js1 OT 9701 BEJIAUYNHEL.

1o HaBeIo HAC Ha MBICHb HPeAIOHHUTDH cyefyonui MeTo/ HCIbI-
TARAS HeHaJpesammbx Ipoduiei, B MepBYIO ouepeab peabcoB, Ha
X0JOAHOJIOMKOCTD. ,

Kagr ye yOOMAHYTO, BCETAa MOIKHO OIYTOpaMeTPOBHI o0pa-
se1 OXJaAUTh 0 Takoil TeMIepaTyphl, Iph KOTOPO#l oH CTAHET Ha-
CTONBKO XPYIOK, UTO CIOMAETCs ¢ OJHOTO YAapa. C passuTHeM HpO-
MBIILIEHHOCTH CBA3aHHOT0 as0Ta TaKO#W IPOCTO mosydaeMoii Temue-
parypofi ABIAETCS TeMIepaTypa KHICHNI JATKOTO KUeIopoAa. o=
CTYNHOH ABIALTCS U TEMIepaTypa pasaHinbix cmeceit ¢ TBepA0i YTIIe-

RHCIOTOf. OueBHANO, BeIWUHHA DHePIUH Ylapa, Daspymlaiomiero
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peabe Mph moZo0moit mocToAHIOR HU3KOd TemIeparype, Ipu KoTo-
POIt BCE PEITbCHl XPYIIKH, MOKET CIYIRATD 10 HEKOTOpO#l cTemenn me-
poii Ba3Kocr® metaia. Ho mia monyuenns monoOmoit XapaKTepucTru-
KH He00X0MHMO YMeTh M3MEpHUTL Ty uacTh oOmeit SHePTHH YyaAapa,
KOTOpad MoMLIa AefcrBUTENbHO Ha H310M o0pasma. Ilocrymas TaK,
MEI Kak OYaTO 3aMeraeM maipes, IpHialomiuii YIApHYI0 XPYIKOCTH
AaiKe BASKOMY METAJNy, AeHcTBHeM MOHWAKCHHOI TeMIepaTypel He-
UBITaHuA. UHCI0 KHI0TpaMM-MeTpOB, TpeOyeMbIX T8 H3710M: penbea
OTPe/eJICHHOTO MPoPHiIA Ha Kompe o0BYHOH KOHCTPYRIIMH, 3aBOJ-~
CKOTO THIfa, ¢ TMafatomedi «0aloil», W paccrosnneMm wmesIy oImopamu
105 ¢m,— MoiEeT ObITH TIPHHATO 34, ROJUIECTBEHHY IO XapaKTepHCTURY
YAapHO# BABKOCTH ITIPH M3BECTHHIX HU3KIX TeMIepaTypax, aHaio-
roupylo wncny Mlapunu, M3oma u 1p. OueBummo TeMIepaTypHBe YVe-
JMOBUSA TOJHHEBL OBITH IPH 9TOM TOCTOSHHB B 00eCIeunBaTh H3I10M
TOJBKO ¢ IEPBOTO Yapa. :

Mer cpasy #e 0TOpoCHIT MBICTB 0 HAjIpese peabea g yueTa BiIug-
HHIA MOCTOAYIOMET0 M3HOCA TOJOBKE H /A GOCPELOTOUCHHS HATIPS-
KEHHH ¢ IEIbI0 BEIBBATH 00A3aTeNbHEI HAIOM ¢ 0JHOTO ylapa, Tak
KaK Iojaraju, 9ro BCAKUA gafpes 00pasna CTONb CIOKHOTO CeUeHisT
BHECET B MpOMEcC ylapHoil meopMamuil CIUMIKOM MHOTO JOIOJHH-
TEJIBHBIX MOMEHTOB, TPYAHO HJH COBCEM HE VUMTHBAEMEIX. :

Asrop, coBmecrno ¢ mom. H. A. BanakuneM, CcromcTpyHpOBa
JiBa pHOOpa, IaBIIAX NpH HCHHTAHAA B 1a00paTophH MpPEeKpPACHEIE -
PE3YJIBTaTH, HO IPUMEHHTE KOTOPEIE B 3aBOJICKAX YCIOBUAX Ha “Ha-
CTOSMEM> PETbCOBOM KOIpe He HpeACTaBHIOCh B TO BpeMs BO3MOIK-
HBIM. '

Hnes nepsoro mpubopa Obita TakoBa. Eeid ma majatomeii «0a0e»
KOIIpa MMEETCS CBeTANlasdcsa TodKa, COBepIIalomasd KojeOamus mo-
CTOSTHHOTO NEpUOAa B HANIPaBIEHUH, TIEPHeHANKYIAPHOM K TPAeKTO-
pAn «6alb» BO Bpems Iajlenns, To npu QororpadupoBanny Jers-
me# «0a0bl» 3Ta TOUKa NACT Ha HeTaTHBe u300pasKenne CHHYCOUTHI
C HMepeMeHHo# Anunoft Boxnsl. VI3MepHB WY BOJHB HTOI CHRY-
COMJBI M 8HAs UHCTO MEPHOLOB KOJIeOANTSI TOURH B CeKVHIY, MOMHO
HAWTH CKOPOCTH Majienus «0a0b» B 11000§ MOMEHT ee OyTH, OPUTOM
¢ 049eHb 00JBIIOH TOYHOCTHIO.

Temeps npexmonomum, uro «Gaba» co CKOPOCTBIO, 3aBUCAMIEH o
BBICOTBL O/'BEMa, yAapHia M0 UCCIefyeMOMY KYCKY pexbca H ero
ciromMana. OYeBHAHO, ee CKOPOCTH TOCJE HTOTO M3MEHHTCH, TaKk Kak
OHa 8aTpaTH.la 9aCTh CBOEH dHepruH Ha U310M 00pasma. Ho M 51y
USMEHEHHYIO CKOPOCTH OUpPENeNdM 10 JJIHHe BOJHH CHHEYCOHIHL.
3Had, HACKOIBKO M3MEHUIACH CKOPOCTh «0a0Bl», 0YEBHIHO, BechMa
IIPOCTO TOACYATATE M YHCIO KAIOTPAMM-METPOB, 3aTpPAueHHBIX Ha
H3JI0M.

Bor mecromuasn ues npudopa. Mg ee peanHsanuy MBl 33CTaBH-
A CTAIBHYIO MpYEuRy (A) (Pur. 49) mpuTArHBaTLCA K KaTyIIKe C
FKEJESHBIM cepieunukoM (B), muraemoii OepeMeHHEIM TokoM. Ecan
HGI0 IEpHON0B KoeOanus NPYHHUHEL Oyer paBHO YHCIY nepuoi0B
UEPEMEHHOT0 TOKa, TO KoaeOamua OyIyT HENpepHBHO MOJAEpHH-
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BaTbCA, HACTYIAT PE30HAHC B aMILIUTYAY KoaeOanuii MomHO CaeIarh
MOCTaTOYHO 00JBIN0OIT — B BaBHCHMOCTH OT pasMepoB Upy#wUBH., Tak
Rak KPYHHBIE JJIEKTPHYCCKUEC CTaHIUH paboTal0r HACTOJIBKO pPaBHO-
MEPHO, UTO B UX CETh BRI0YAIOTCA CHHXPOHHEIE DIECKTPUUCCKHE Ua-
CBl, TO W TepHof KoneOaHuii IpY:RAHbL OyeT CIOVIKATH HaleAKmbiM
H3MEpHTeNeM BpeMeHH U 00eCHeuduT TOUHOCTDL OIIBITA.

B
Jormmew nomgy ATIA .
: ‘ SAUYIT HelA KK

N\

[aene

4
N g
g
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=
l

basm mooa -}

Dur. 49

Ha ¢BoGoamom Konme mpysuEE! Obia, YEDPEIJIeHa HIeKTPUICCKa T
JTAMI0YKa 0T KapMaHHoTo Pomaps, KOTopad MHTAIach WIN OT OaTapeu
HJIH OT HECKOJNbKAX BUTKOB KaTYHIKH, Kak OT aBroTpancopMaTopa.

Hpn gocrarounofi muume Tpy:KEEE (0K07T0 200 MM) H HATHIHE
CHHXDOHU3MA, HOJYUCHHOTO IyTeM MoA00pa CeUeHUS MPYHAALL, aM-
IIATY/la €€ KOHIQ, OCXe/I0BaTeJbHO, M IYTh JAMIOYKH, JETKO
MOHO J0BECTH 10 25—30 MMm. ITOT0 BIIOIHE A0CTATOYHO, 4TOOLI Ha
IIaCTHHKe 133} 18 mpu QororpadupoBaHdd ¢ paccTosSHAA 2—4 m
IOJYYHTH BIIOJIHE YeTKHE KpPUBEIE.

Bech mpulop, cxema KoToporo IpecTaBieHa Ha ¢ur. 49, samu-
IAGTCA KOKYXOM U3 KOTEIBHOTO #Kenesa, ¢ HeOoNbIIHM 0TBepCTHEM
LA BO3MOMKHOCTH (PoTorpadupoBaTh JaMIOUKY.

Cropocrb «0a0bl» B MOMEHT yiapa II0 peabey HaZ0 OUpeaeTuTh
TOJBKO OJUH pa3, TaK KaK OHa He MeHdercs, OVAyuM 3aJaHa BHICOTOM

73



TO/BeMA, TPEHAEM B HAIPABIADIAX M CONPOTHBICHMEM BO3AYXA.
OueBHIHO, IS AAMHOTO KOIpa BT BEJMIHHB MO0 CUATATH, C HO-
60J1BIT0f TTOTPEII0CTHIO, ToCToAHAbME. IToaToMy doroanmapar yera-
HaBIHBAIOT Tak, uro0bl 3aCHATH JaMIOURY MOCIE TOTO Kak «0aday,
coMaB o0pasen, mposierdr BaH3. Tak Kak paccroAnuc or o0pasna
10 amopTh3aTopa (0OHYHO IOJEHO), JEHAMETo Ha HaKoBaJbHe, V
MHOTHX KOIpPOB HE BEITHKO, TO He0OX0ZUMO MOAHHMATDH OTOPEL, HI0-
b1 oBeCTH paccrodmue 1o 400 —500 aat.

TIpuGop mpexBapUTeIbHO Opir MempoOoBaH M OTperyJaupoBai B
1a60paTopHH, s Yer0 Mbl IOCTPOUIN MOJEID KOIpa © NepeBAHHbI-
MI HAIIpaBJIAONHME W JepeBAHHOH «0a00fi» ¢ YCTAaHOBJICHHBIM Ha
edi mpubopoM. BricoTa IOABEMA «Gabp foxoxuaa 1o 4 m. Ha wou-
pe JI0MAIUCH JIepeBAHEbe 00pasmpl, 1 ¢ur. 50 gaer IpeacTaBICHIE
0 XapaKrepe KpHUBOii, cuaroit PoroanmaparoMm. OUeBUAHO, pabory,
3aTpaueHHYI0 Ha M3I0M, MOKHO OMpEASIHTD IO dopmye:,

T = mg H(I—- %—),

rae m — macca «0a0mD, H — BHicoTa ee moabeMa, g — YCKOpPEHHE
CIITH TSHLECTH, Ay H Ay JIHHB] BOJH CHHYCOHMIBL 710 1 IOCIE H3J0Ma.

B IlnemnpojaepsKHmcKe IpH padore Mo copOuTH3AIII BTOT HPHOOD

JeIoNb30BATh He VAAJI0Ch, TaK Kak 00pasimpl He J0MaIich ¢ OAHOTO
19 ylapa. Om OBLI YCTaHOBIEH Ha «0a0e» KoIpa,
) 7 OMBITH TOKA3aJH eTo MOJHYI0 HpHroAHOCTH H

IPaBHIBHOCTD KOHCTPYKTHBHOIO BBIIONHOHHAL.

Ha ¢ur. 51 moxasama <«0aba» ¢ YKPEIIEHHBIM

npuOopoM (KOHYX CHAT). '

Bropoit mpubop, CKOHCTPYHPOBAHHBIM IS
T0it ske TN, 0CHOBAH Ha MHOM Ipummume. Ec-
am mafatomad «0afa» Kolpa 3aJeHeT CBOUM 0o-
KoM 0007 ¢BOOOAHO YKpPEILIEHHOTO Ha OCH KO-
Jeca, TO Iociefmee IIpUieT B IBHKEHUE, I €r0
— OKDY#HAS CKOPOCTh, €CIM COIPUKOCHOBEHNE C

. «Baloit» mpomexoAuno 0e3 CKOMNbIKEHN, oyner
paBHa JHHEAHOH CKOPOCTH «0a0p». Ecaum Ko-
jeco BpalllaeTcs Jerko (YKpemseHo Ha Hapi-
KOIOAMUIHEAKAX), TO OHO C/ejaeT He OHH JeC4=
70K 000poTOB TpesKAe uem ocramosmred. IIpu-
HUMas BO BHUMaHHe 3aTyXaHue CKOpPOCTH Bpa-
wWenAs Kojeca 3a OXMH 000pOT, MOMKHO OUYEHD JIETKO Hafith Ha-
qaIBEYI0 OKPYIREYIO CKOPOCTh B MOMEHT CONPUKOCHOBEHUS, a CIEA0-
BaTENbHO, U CKOPOCTH «0albD.

Tlocsie TpeABapHTEeIbHEX OIBITOB € TeM JePeBAHHBIM KOMIPOM, 0
KOTOpOM peub ILTa BEHIIIE, MBL 0CTAHOBHIHMCH Ha caefylomei KOH-
crpysmun (Qur. 52): 04eHb JErKoe ¢ MaJioft HEepuueil aaloMAHACBOE
K0JIeCO YKpeIIeHo Ha ABYX MapUROIOAMATHUKAX. Ero o0ox oO0rs-
HYT De3HHOBOH JEHTOH TOJIUHOM 3 M. COoxy «0a0bl» HATAHYTA
TaKad sKe PesUHOBa JEHTa Ha ABYX KOJOAKAX. Ora JeHTa 3aleBaer

T4

dur. 50
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3a 0007 KoIECA, KO-
T/la MAMO HEro Ipo-
aeraer «0aba», u 00-
00IIaeT eMy mpaKTH-
yeckd 0e3 BCAKOIO
CKOJIBKEHNA  CBOIO
CKOpocThb.  Uro0nI
IIpH HAJUIAHR <TI0~
Ta» B HalpaBIsI0-
OIIX KOIpa KOJIECo
He MoCTpajalio oT
CIHIIKOM $KeCTKOT0
Yiapa, OHO YEpeILe-
HO Ha ABYX HpY:KH-
nax. KHoxeco uwepes
KaiKIble  4eTBepTh
000opora BaMBIKaer
KOHTaKT XPOHOTpa-
Pa. Ilo szammen ma
JeHTe Xpomorpada
MOMKHO BBIYHCIUTD
KaKk CpeJHion ok-
PY#HYI0O  CKOpOCTDH
KoJeca, Tak M Xa-
paKTep ee Baryxa-
HHUA II0 BpeMeHH u
ONpereIuTh Jeii-
CTBUTEJILHYIO CKO-
pocTh «0albl» mMocIe
yaapa.

Pasywmeercs, PE3NHOBAR S1EHT:

Bech Ipulbop mou-
#wen OBITH XOpo-
0 3allHmed Co-
OTBETCT BYIO I H M
KOKYXOM OT TI0-
Bpegenua  00-
JOMKaMHI penbea.

ITpu wucuwiTa-
HAX Ha YIOMA-
uyrom nxabopa-
TOPHOM KOIIpe
npuOop Aaj Impe-
KpaCHbIe pe3Yib-
TaTBl B CMBICIE
TOYHOCTH T0Ka3a-~
HUH, HO HOpHMe-
HHUTD €T0 B IIpo-

@ur. 51

.Gaea

HoHTaxT

(@210 g="= 1))

‘Horeco novsgoa

®Dur. 52



13BOJICTBEHHBIX YCIOBAAX ObI0 HENB35 BCJICACTBHE TOTO, g0 «0a0a»>
KOIIpa Ha 3aBOAC UM. J[3epAEHCKOTO MMeJa 3a30phl B HAIPABIAI0-
mux 1o 60 Mm. 910, KOHEUHO, HCRII0YAIO0 BCAKYIO BO3MOIKHOCTH
BBECTH B CONPHKOCHOBEHWE ¢ Heil KOJIeco npubopa, Tak Kax Tpy-
JKAEE], T KOTOPHIX OHO YKpemieHo, MOLIH TOIyCKATh KoaeOanus
ge cBoime 30 Ma.

OmumeLBas BTH TPUOOPsL W Ipesarad cBoit MeToA HCCICL0BaHIA
Ha VAapHYIO BASKOCTH HOPMAaJIbHBIX 00pasmoB 1A 3aBOMCKOH KOI-
poBoit mpoOst (1500 Am niuHoil) TpH HU3K0# TeMIeparype, 00yCI0B-
THBatomedt 00s3aTenbHoe MOTYUeHHe H310Ma, Mbl II0JaraeM, 40 IpH

Goree OaroMPHATHEIX 00CTOATENHCTBAX 9TOT METOJ CIEAYET HEUpe- -

MEHHO OCYIIeCTBUTD.

M3 omHCAHHEIX ABYX CI0G000B OTPENEICHII palorsl, HAyme#d Ha
paspymenne 00pa3na, Mbl, Ha OCHOBAHUA JHIHOTO OTLITA, cunTaeM
Goxee yaoOmbIM TepBHi (6 koneOtomefics raMIoukoi), Kak Hesa-
pHCAMEH TOUTH COBEPIIEHHO OT TOYHOCTH COOPKH KOUpa, 3a30poB
MeskIy «0abofi» ¥ HalpaBIAOMAMA CTAHWHEL.

MesTy TpounM, TPAMEHHTH 6M0c00, ONHCAHHBIA B CBOE BpEMd
Tpy#uauabM (55), K 3aBOJACKOMY KOIDY HO TmpeJIcTaBUI0Ch BO3MOIK-
{IHIM MIMEIIO BCJIe/ICTBIE HAJHIAs 3a30p0B Meway «O0abof» M HalpaB-
JAIONAME, TAK Kak 970 MCKII0Yai0 BCAKYI0 BO3MOMKHOCTH pacCui-
THBATH HA XOPOIINil KOHTAKT M Jlatke fa HaJnIne KOHTaKTa B0OOIIE.
Ilo 9roifi e TpUUHEE He MOTIU ObITh HCHOIb30BaHbl 1 IpYTHe, Oosee
COBpeMEHIEE GI0COOR, Tak WiIH HHAUe 0CHOBAHHBIC HA SIEKTPH-
YeCKOM KOHTAKTe MeIY «0a0oii» 1 ipuOopoM, Halp¥Mep H3MEHEHHE
sapdAfa KOHJencarTopa, u T. II.

IV. BJIMSHUE CTAPEHHA HA XOJIOAHONOMKOCTb

Bo Bpems 0AHOi M3 M0E3J0K aBTopa Ha Kysmenxuit mMerayiyp-
rHUecKEil KOMOMHAT 3aBelyIonmii mepTpaibaofl mabopaTopHed KoM-
6ugaTa COOOIIMI aBTOPY O 3aMEUCHHOM H3MEHEHWH MEXaHHUCCKUX
¢BOficTB penbcoBoii crajd ¢ TeueHnueM BpeMEHH. Peun, oueBuIHO, M
0 CTapeHuu.

MosHO0 pasnHuarTh /Be PasHOBUAHOCTH CTapeHud: CTapeHue Me-
XAHAUECK0e, BEIABIAINIEECH M0cIe IIacTHIecKoH feopmanun, u
GaMOIIPOMBBOIBHOE, KOTAa cBoficTBa HeAePOPMUPOBAHHOTO MeTaJIa
MEHSIOTCSA ¢ TeuerpneM BpeMeHd. Tak Kak B JaHHOM CIy4ae OBLTO He-
KOTOpPOE 0CJIOKITenTe B B/ HaIHIAA X010/IH0H TpaBKI HA POJIMKO-
BOfi MallldEe, TO B MepBYI0 ouepe]b IpHILIoCch AyMaTh O romOuma-
MUHE CaMOIpPOU3BOJIBHOTO ¥ MEXaHHUECKOTO CTapeHus. IIpu npaBke
pelbe He MCIBITEIBACT PaBHOMEPHBIX MIaCTAYECKIX neopmanuii 1mo
Beeft JuIMHe, HeKoTophie YuacTkH AeQopMHPYIOTCSA OYeHb CHIBHO,
ApyTHE MecTa MOUYTH COBEPIIEHHO HE M3MEHAIOTCS. W3menenne mMexa-
HIUECKAX CBOCTE ¢ TeuenneM Bpemend OBUIO BaMeueHo MY 0CeBoi
3aTOTOBKH, KoTopad BooOlIe HUKaKOH OpaBKe IOCIE IPOKaTHH HE
TmoBEepTraeTcs.
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Ho ecnn mogo0moe Apnenue HaOI0Iag0Ch B CIYYae CHPLIX Pelb-
COB, T0 B JajbHefimem, Ipu copOUTH3AIUA PEIbCOB, OHO BPSAL U
MOIJIO MCKIIOUATHCA. Ha  IoryropaMerpoBHX KOHTAX PeabcoB MpH
3aKaJKe Ha Halleil Malldge He 3aMedasoch 06000 BHAYATEIBHOTO
KOopoOIeHns, Ho HOPYUUTEC, UT0 He OYAYT HCKPHUBIATHCI BO BpeMs
copOHTU3AIUN PeJIbehl Anunoit 12,56 1 Jame 25 m, KOHEUHO, HeAb3s.
OueBHUAHO, X0J0AHAS IpaBKa TaKUX PeJbCoB Ha POJUKOBOH Mallume
OCTAHETCA KaKk 3arJIouuTeIbHasd onepanud U 3aJaHpble €10 IjacTi-
vyeckue PopmonsmMenenua MoTryT, 0e3YCI0BHO, BEI3BATH B Jajbueiinieym
MexXaHHYEeCKoe CTapeHue.

IIpaBma, Mmoo Obtro OBl BeCTH MpaBKY B MPOIEcce caMoil Baxai-
KH, 3akasuBad 1o cuoco0y JIptonca. Ho, K comanennio, 5Tor, BIOIILE
BOBMOMKHLI, METOJ BaKaJKU peabCoB U3yuen HaMU B JalopaTopHBIX
yeaI0BUAX U He OBLI MpoBEpeH Ha 3aBoJe. :

Bompoc 0 BruAnur X0M0JH0I IpaBKE Ha KadeCTBO PeabeoB JA0-
cratouno crap. Eme dRykoBexuit craBun ero B 1906 T. M HIpHIIeT
K BBEIBOJY, 9TO X0J0JHad OIpaBKa ABJIACTCA BeChbMa OMaCHBLIM STaloM
B TeXHOJOTHYECKOM IIpomHecce W3rOTOBIEHUSA peibcoB. Bomee mo-
Bole HccaefoBapua (57) mator HEeROTOPBIe OCHOBAHHUA COMHEBATHCA
B00OIIe BO Bpejae X0JI0AH0I MpaBKH.

Crapenne cranm Oblio 3ameueno Ha Hy3HeIKOM MeTaJypraue-
CKOM KOMOHHATE TPHU CIeAVIOMUX 00cTOATeabeTBaX. MenpTanne Ha,
paspuiB 00pasmoB, 0CTaBIIEXCH OT CTAPHIX, 320 pak0BAHHBIX HECKOIb-
KO MecAneB TOMY Hasa/ BeieIcTBHe MaJI0il BASKOCTH MeTaJlla pas3any-
HBIX IIaBOK, 00HAPYHRUIO, UTO ITH ILIaBKHU 3a0paKoBanbl HAIPACHO,
Tak Kak 00pa3mpl TMOKa3aJd BIOJHE VAOBIETBOPUTENbHOE Y/ATHHE-
HHe U CYMeHue MOIepeunoro ceyennd. M3 rali. 18 gcHo BUAHO, UYTO
' MERIY CTaTHYECKOH BA3KOCTHI0 00pas3moB, MCIHITHBABIINXCA B Ha-
‘9aJe X KOHNE 1934 I'. M B3ATEIX 0T OJHUX W TexX iKe IIaBOK, HMeer-
€Sl BeChbMa, 3HaudTeIbHAA pasHuma. OXHaKo CTaTHYECKasd MPOIHOCTDH
32 9TO e BpeMsA HOUYTH He U3MEHUJIACH.

Tab6anma 18
NeNe maaBox | Bpemennoe | OTHocutesb- Cy:xenne
i Bpew dis 1onepeysAaoro TBapnpcth
POTHUBJ. | HOE YymIu- - et
UCIEBITAHUSA (B x2/mm2) | HeHnue (B %) {B %) Hs
2494 85,5 10,0 16,4 22
5/11-34 r. ;
2494 85,0 13,3 24,8 2
16/X11-34 r. | X | i
4416 82,9 8,7 15,0 217
30/111-34 r.
4416 85,1 11,3 22,5 248
16/X11-34
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W3mepenne yaapHOi BABKOCTH o0Hapy#uIo ee pocr ma 14—1€%,
mocJre ne:Ranud o0pasmoB B Teyenue 30 AHei mpHu TeMueparype a0~
paropuu. Oupezenennas Ha konpe Amciepa (15 xem) ylapHasd Bis-
KOCTH TOTYAC 10 HarorToBiemnu o0pasmoB Koiedazach B Mpelenax
0,7—1,6 %em/cm2, a uepes 30 gueil ee 3HaveHNe IMOBLIIAI0CH COOTBET -
crBerno 10 0,8—2.0 xem/cm2. _

BrijiepiRuBamue cTaau Ipu -+ 100° B Teuenne 24 yac. TaKike BECh-
Ma CHJIBHO MEHSJIO €e MeXaHHhueCKue CBoCTBa M B TOM e HMCHHO
HAIPABICHAN, Kak U IpH BEUICKHBANUH B Ja0opaTopnu (talx. 19).
IIpu TakoM YCKOpEHHOM CTapeHuu, Kak BUTHO U3 T2051.19, U3MEHEHHE
B ¢BOHCTBAX HCIBITHIBAJIN BCe COPTa IPOKATa, BEIYIIEHHOT0 B 1934 1.
KysmemguM MeTarypruuecKuM KoMOHHATOM.

Ta6anua 1%
Xumudecknii cocras | Mexanumueckue | [Jocme cta- |
cranu (B %) CBOWCTBA CTANM | penma IPHU |
4 ]

4 vy,

Ilo crapeHns 100° (24 .)
o~ 3 Pk x i

N s3] RS g —~
°J\e 1I1aBOK M T o R
Sl RS R oA SN
o R | O | /B in PSS e 1

i Q = OX|EZIEY
copTa crajiu ciMn|lSi|Ss!'P o fEset ST RlAT e e
o—|lEBEo | BRI Q ;‘mi

¢ | o= = f o = =
o) = o O |=mQlmm O mE
ms S Sq_) ms = O = o 4

e B |lgp|lurloElom|TE

=R|los|2x|=8|ISE|gS
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1064, pemscosas |0,55.0,780,23/0,03/0,01| 80,1 8,6/ 11,6/80,2[15,0

1066, ocesas 3a-
rotoBka . . . |0,32/0,71/0,24/0,03/0,03] 56,1} 17,5 27,8/56,2(22,4/47,4

8344, TpaKTOpHHIIi
Gammar . . . |0,410,70/0,27|0,02|0,02| 73,9} 12,0| 16,7|74,015,928,2

M3menenne MeXannuecKiX CBOMCTB BCeX KY3HEIKUX craJeil uier
B OJHOM HaIOpaBIEHHH: TPOYHOCTH YBEJMUHBAETCH, IJIACTAYHOCTE
3HQUATENBHO BO3PACTaeT.

Tlo crapenuio crany nMeercd BechbMa 0OMEpHAs JAFepaTypa, Ha-
ynpad ¢ paGor Baymumrepa, Buepssie 00paTHBIIET0 BHUMaHHE Ha
9TO fABJeHHe B 1881 T.

Ba TocTeHee BpeMs MoABHIOCH 0C00CHHO 3HAUNTENBHOe KOJIAYe-
¢TBO PaloT, MOCBANIEHHBX cTapemuio. B OonbINHCTBE aBTOPH pas-
JAMYAlOT CTapeHue mocie MiacTuueckoii JeopmManui oT crapeHn Ioc-
e 3aKaJKM CTaJH ¢ HUBKHUX TeMIIepaTyp ¥ cTapenusa TpoKaTHOTO Me-
Tajia, He IIOJABEpTaBIIEroCd HUKAKUM BOBIEHCTBHAM HOCIE HpPO-
KaTKH. '
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IIpuMenuTeIbHO K peabcaM 5TH ABICHHS PasIesbHO paceMaTpu--
BaTh, M0 HAaIIeMy MHEHHIO, Heixbad. IIpomece HBTOTOBICHNAA DPEIbCOB
BRJII0YAeT, KaK HEIPeMEeHHYI0 ollepamuio, MpaBKY B X0JOAHOM CO-
CToSIHUH, a B MOCJHEAYIOMEM HEKOTOPEe PeabChl MCIBLITHBAIOT elle 1
AOTOTHATebHBIE UBTHO NpH YKTaAKe Ha KPUBEX. XO0J0JAHAA TpaB-
ka He AefopMHpYer paBHOMEDHO BeCh MaTepHal penbca II0 JIHIe,
a BEISBIBA CT IIEPEMEHHBIE 110 BeTHUNHe HAPAKEHHUA, TaK Kak 10 OpaB-
KH pejibe 00BYHO He MMeeT IIOCTOSHIOT0 B PasTHUHBIX TOUKAX Pally-
ca kpuBu3nbl. IllodToMy B Tanbuefimem opuIeTCsa KOCHYTHCS BCEX BH-
J0B CTapeHHsd peabCoBO# cTauH,

Onmo#t M8 HOBEIX paloT 110 CTapeHuio ABiAercs 0030pHad CTATHS
Tanubypa (Galibourg) (58), B koropoii om pasnnuaer CTapenue CraJu
IOCJIe 3aKaJKA HUAEe TOYKH A1 W cTapende Iocie X0moAmoi o0pa-
Oorku. Kak H3BECTHO, CILTaBHI, 00HapyHHUBAIONIHE ABJCHEA CTape-
HHUSA I0CTE 3aKaJIKH, UMEIOT B CBOEH CTPYKTIYpe TBEpABE paCTBOPHI,
KOHIEHTpalui KOTOPHIX BaBUCAT OT TeMIepaTyphl. Bexejcrsue mu3-
MEHEHHA € TeMIepaTyYp ol paCTBOPUMOCTH 3aKaIKa, 010 0HEIX TBepIbIX
PacTBOPOB PUKCHPYET COCTaB, OTIMUHBI OT HOPMAJIBHOTO I JAai-
HBIX TEMIEPATYPHBIX YCI0BHI. 3T0 MPOMCXOAUT B MOZ0OHEIX CIV--
YadX HeIPeMeHHO, ¥ TOJbKO HEYYBCTBUTEIBHOCTD METOI0B HMCCIEeI0--
BaHHA HE BCerja 970 o0HapyHHUBaer.

Bosspar & cocrosmuio Gosee yerofiauBOT0 paBHOBECHS IPOUCXO-
AUT BCIEACTBYE BLIIeNeHUA a3k, CHIbHee paCTBOPUMOM IIPH BHICO--
KHX TeMuepaTypaX. HHorga 9T0T mpomece BHIIENEHHS CXOMEH 110
CBOMM TOCHEACTBHAM € 3aKalKoii, Tak KaX TBEpJ0CTD CILiaBa VBEIU--
yHBaeTeA. ‘ ;

PasGupas pan paGor, TanuGyp mpuxouT ¥ 3aKI0YCHHAI0, UTO Ha
CTapeHne CTaJd OKa3bIBAlOT BIUAHHE YIJNEpoj, a30T ¥ KHCIOPOT,.
BLIJEITAIONINECA B TOM MM HHOM BHJE U3 IepeCHINEeHHHX pacTBOPOB
B d-iesese. PacTBopHMOOTE yriepola B d-igenese ouemb HeBeIMKA
n jpoxoxur 1o 0,03% oron0 ToukH Ai, CHUMKAAC n1o 0,01 % upn
KoMHaTHOH Temueparype. Ilogo0moe mamememue pacTBOPHMOCTH B
SaBHCUMOCTH OT TeMIepaTYPhl, KOHEUHO, MOMKET BHI3BATh ABJIEHUA
cTapeHus. Bar moarsepaui, uro 00esyriepoikemmoe Keae30 me cra-
peer (58). Kecrep (Koster) (59) mokasan, uro MeXamWueckme CBOji-
CTBa CTaJM, 38aKaleHHOH HHKE TOUKH A1, MEHSAINCH CO BpeMeneM IpH
+20°. TBeproCTh, Ipefesx YUPYToCTH W BpEeMeHHoe CONPOTHUBIICHIE
- HOCTETICHHO YBeIHYHBAJIACH; OTHOCHTEIbHOE VAJIHHEHUe U CYenue

IOLOEPEUHOT0 CeYeHUA M3MEHANNUCh B 00paTHOM HAIpaBIIeHNH.

Tax e, Kak M YIIepojl, a30T HMEET TIepeMeHnyIo pacTBOPUMOCTH
B JREJIC3E B 3aBUCHMOCTH 0T TeMIeparypsl. CoTmacuo AMarpamMme co-
CTOAHUS CTanb, cofepikamiad Oomee 0,015 % as0Ta, MOIKET cTaperb
IOCIe 0CTaToYH0 OBICTPOTO OXJaskaenus. Jlerasamus 00pa3moB B
BOZOPOAC TpH ONpeJeNeHHofl TeMIepaType B Teuemue 4 Amefi yau-
UTO#AeT CI0COOHOCTh K CTapemuio. IIpH cTapemuu BejeACTBHE pac-
[aleHHA TBEPAOTO PaCTBOPa a30T—ikene30 MPOUCXOLNUT VBeIHueHHe

IIPOYHOCTH M TBEPAOCTH U CHJIBLHO DajarmT CcTaTUyecKad U AUHaMHU-
YeCKad BA3KOCTD.,
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TloBUAEMOMY, Ha CTapenue BIHgeT U KHCIOPOA, pPacTBOPUMOCTH
koroporo mamensgerca (PamuOyp) ¢ 0,10 % mpH 1000° 70 0 % mpm
oOprupoit Temmeparype. Ho JaHHbIe 0 €r0 nAeficTBHE LPOTHBOpE-
quBH (60). :

Crapende, 0 KOTOPOM IIHIIET Tanulyp, U3MEHACT MeXaHmHICCKUEe
cBoiicTBa CTAJH B HECKOJLKO MHOM HAaIpaBJeHIH, UEM 9TO Ha0ri0/1a-
sn06h Ha Hy3HEMKOM MEeTajilyprhuecKOM romOmuaTe. B pesyuabrare
cTapeHisa KY3HEIKHe CTajd YIIydlaavch. TIpu memsmMeHHOM Bpe-
MEIHOM CONpPOTHBJIEHUH POCIa TBEPAOCTH M HOBHINAJACh BASKOCTL.
Takoe H3MeHeHne CBORCTB BHITOAHO I BCEX craieit, a 0c00eHHo s
penbeoBoil. YBeIHUeHne TBEpHOCTH TP 0JIHOBPEMEHHOM BO3pacTa-
WM BA3KOCTH — 00CTOATENBCTBO, 06000 MEHHO® NN PeNabCoE.

IIprunHaMy, BHBLIBAIOMHEMA mono0noe crapente (61), paOOTHUKH
nenTpabroil 1adopaTopHu Kysmemroro Merajiyprudeckoro KoM-
OnmpaTa CUUTAJIN:

1) 0CTATOUHEBIE BHYTPEHHIE HAIPAMKENI TePMIICCKOT0 IOPSAKa,
BO3HUKAONE IPH HePaBHOMEPHOM 0CTHBAHIN MPOKATHOTO METAJLIA

2) HaJIMYAe B METAJLI€E JeTHPYOIHX DIeMEHTOB;

3) BaUSHHEE Tas30BOI cocTaBiaomeit, myvetomeit OGoabIIoe 3HATE-
HHe BeJaeacTBHe 0Co0eHHOCTH IIaBKU MapTEHOBCKOTO METAJl1a B IIe-
uyax 00bIIofl eMKOCTH. :

Ilono0moe oObsacHenne, Kak % pacCMOTPEHH0e BIUAHIE YIIEpOa,
a30Ta M KUCIOPOJa, 0UeBHIHO, MAJIO0 MOMOIacT paso0paTbCs B CYII-
HOCTU SABJICHU.

MeskLy IPOUAM, B HEKOTOPHIE MeCAMbL 1935 T. 10 909, salbpako-
pammoro mpreymukoM HEIIC meranma KysHEIKOTO METAJLIypIuve-
CKOTO KOMOMmAaTa DPUHUMAJI0Ch UM iKe I0CJIe CTapeHHd 3TOT0 Me-
TaJLIa. : ;

B ommoit m3 paGor Kecrep (62) ToBOPHT 0 ABIEHNH, 9aCTHIHO HAO-
auHatomeym omuceBaemoe. IIpd mccaefoBaHnd BIMAHUA OTIYCKa
Tpu Temmeparype 100° Ha MEJJIEHHO OXNAMICHHYIO TOMACOBCKYIO
cranb  (cocraBa: C —0,09%;  Si —0,01%;  Mn—0,88%;
P —0,053%; S —0,096%) UM Oputo 00HapYV#keno HeOOIMbIIoe yBe-
JUUeHae OTHOCHTETBHOI0 VTHHeHHT, IMOopsAlKa 1%, IPHPOCT Cyike-
HUS TMOTePeUYHoTo CeUeHus Ha 5%, YBeJIuueHue aucia CKpYUYUBaHMI
npu Tpo0e Ha KpydUemue ma 45%, CHUKEHHE MPOUHOCTH Ha 109,
(Gur. 53). Bpemennoe COIPOTUBICHUE LOCIE 14-9ac0BOTO OTIIYCKA
Ip¥ YKa3aHHOH TeMmepaType YMeHbIIaI0Ch C 43 10 88,6 %e/mMMm2, HO
mpejiern YIpYTocTa Konedaxcs B BechMa meGonpmux mpeaensax. Kpu-
Bble, TpUBeeHnbe Ha Qur. 53, MOKA3HIBAIOT, UTO TPOTHOCTL METALIA
majaer, MIaCTHIHOCTh HEMHOTO pacTer.

Bee pru mamenennd Kecrep OTHOCHUT 33 CUCT BLIJEJICHHA a30T0CO-
Jnepaaniedi Gassl U3 TBEPAOTO PacTBOpa, YIBEpiKAad MpH 9T0M, HTO
poigesenne 0,019, N moBbIaeT Ha 259, 9THCIO BaKpYyUUBaHUH -1
yMeHbllaeT Ha 2,3 %2/ MM2 BPEMEHHOE COMpPOTUBJICHUE. Ilo mMmenuIo
Kecrepa, XapakTep Blajegus Qassl, cofepianieil a30T H BHIIEJIAI0-
miefics M3 TBEPAOTO pacTBOpa mpH 100°, cOOTBETCTBYET, € YUETOM He-
KOTOPHIX, HE 0UeHnb CYIIeCTBEHHBIX Pasiuylii, YCIOBUAM BBIJEICHII
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B 3aKaJEHHON cTaad yriepoia opu 250°, Oupejenrenne quca 3aKpy-
UABAHWHE ABIAETCA, M0 yrBepi#tenuio Kecrepa, memntannem, oco-
DeHH0 TYBCTBUTEILHEIM K 00pasoBaHuI0 ¥ paclalemuio TBePABIX pac-
TB0poB. HeoOxoxumo 0roBopUTHESA, 9T0 110100H0T0 pola ABJIEHHA HA-
O1101a1uCh TIaBHEIM 00pasoM a4 :
B TOMaCOBCKOU CTaJIH. BremeHHOP LONPOTMBEHVE }
WurepecHo OTMETHTH Bma- <& T
YUTEIbHOE BIUAHUE CTAPEHUST /7 |
Tpu 100° (Ge3 TpegBaphTeND- o9 a,

noit mracrmyeckoil mefopma- [PEAE) 5rPYrTCTH
MU, Kak ¥ pamee) ma yaap- J/ M ok
HYIO BSSKOCTb IIpH HUBKHX 7 BNy %
Temmeparypax. HauBwlcmee Harmnerne (8 %) :
3HaUYeHUe YIapHO#H BA3ZKOCTH v ‘ ; ] :lf
Toll iKe cTasy mocie HarpeBa- 5 : : ——|
HIA B TEeIIe 0IHOT0 MECAIA s LIHEHE TITEFEHOTD (B4 (B 3 %)
Tpu 100° momwio ¢ 9,3 1o 13,4 M — ‘ ;
KeM[cM2, TIH YBEIUUHIOCH Ha 9 iy Faz. ’
449, (mpu +20°). Bmecre ¢ ,z7 AT ‘ .
TeM BASKOCTS UDH HUSKUX TeM- | | ‘i |
TepaTypax Majl0 U3MEHHIaCh, - : i ;
Ham xaserca wmambomee /11 7 — it
UPaBomOKOOHEIM Creyiomee  /ay ML LAPYHABAHM |
00bsACHenNe PasInuHoT0 BIIH- ! e e
AHUA cTapenus Ha Mexannue- /< "“T
CKHe cBoiicTBa. Ml mosmaraem, /77 | f b 18
410 U3MEHEHHe CBOHCTB MeTa - /WLZ { | 't

A Ty U CRRYR CIOpORY. pt p g ke o 2 e
BaBHCUT HE TOJBKO OT CaMo- :

ro pakTa BEAJCHNA Kakoi-ro (PUAVTHN TEBHOCTh. OTTYCKA(B 47K
Pa3bl U3 TePEeCHIIEHHOTO TBep- ®ur; 53 e
Ja0T0 pacTBopa, HO TJUIaBHBIM

00pasoM 0T [HCHEPCHOCTH BeITeIAIOme ica ¢assl, pa3MepoB ee
YacTum, MX (QopMbl M XapakTepa PaCImoN0KeHUsT 10 OTHOIIe-
HUIO K TeM KpHCTaII0TpaQHuecKUM HaIpaBIeHHAM, II0 KOTO-
PHIM  HJET CKOJBMKEHHe NpH IacTHUeckoir medopmamun. Oue-
BHJHO, CYIIECTBYIOT KaKMe-T0 KpPUTHUECKHEe CTEeHH JIHCIePCHO-
" CTH, HE OYeHb CHJIBHO BIUAIONHE Ha OJOKHPOBKY TOBEpPXHO-
CTeil CHONbMKEeHUA. BMmecre ¢ Tem BHITajeHwe BBICOKOAUCTIePCHO I
asbl MOFKET CHUBHTDL BHYTpEHMHe HANPSHKEHUS, YMEHbIIUTH NCKPHB-
JICHAG  KPHCTAJIHIeCKol pemerku, memslOemmble mpH o0pasoBa-
HITH TMIEPECHIIEeHHbIX TEEPARIX pPaCTBOPOB THIA BHEApeHWS. CHaTHe
HEKOTOPO# TouH MON0OHBIX HaNpsKeHUit pemeTsu IOBEJIET, 0UEBH]-
0, K YBEIMUCHHIO CTaTHueckoil W yiapmoll mmacrmumocrd. IIpm
HPOAOIHKAIOMEMCS CTapEHUH BEIJCIHBIINEC YaCTHIE HAUHYT Koary-
JIIPOBATBCA M, paclosarasch M0 MEOTHAM IJI0CKOCTIM CKOJIBREH A,
YMEHBIIAT BOSMOMHOCTH CABUIOB M XPYIIKOCTH VBenuudrcs, Hako-
HEIl, KOT/la MaJabHEHIMM{ pocT wacrdm moseleT k 00pasoBambio me-
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GonBIIOT0 UMCHa CPaBHUTENBHO KPYHMHBIX KPHCTAJIOB, OoRUpYI0-
mee BIUSHYE MOCTeAHNX Ha IOCKOCTAX CKOJIBKEHN BHOBD YMEHb-
muresa (Oyaer Oa0KIPOBAHO MEHBIIEe KOJMIECTBO BOSMOMHBIX ILTOC-
KkocTeit CKOJNBIKEHWS), BABKOCTH HaYHeT pacTH, a CraTHiecrad
IIPOUH0CTH CHUAKATECA. 910 OyAer MPOUCXOAUTE IPH HOBLIICHAN TEM~
mepaTyphl Crapenu.

Ouesnnno, uro U Popma Bejenupmeiica gassr Oyxer HrparTh He
MOCaeAHI0N POJb. :

Ilpn musKof TeMIepaType CTapeHud KoaryJIamnid BCJIECTBIE
saTpyAHeHHoil mepysuu me AacT KPUCTAIIOB 00abIIoil BeNUIHUHEL,
HO UaCTh HAIIPSKeHNil pemeTKH YHUITORHUTCH B 9T0 HOBEACT K POCTY
IJIACTUYHOCTH.

KepGep u Merosap (Mehovar) (63) na0aiofanl H3MeHEHHE cBoiicTs
PEeNBCOBOI CTANN TOCIE JTeKAHIA IpH o0branofi TeMIIepaType B TEUe-
HUe HeCKONbKUX Hexenb. OHM HccaefoBalll TOMAaCOBCKHE W MapTe-
HOBCKME PEJBCH TPUMEPHO OJMHAKOBOTO COCTaBa ¢ BPEMEHHLIM CO-
nporuegennem 70—77 %2/ MM2 | 0[HOTO M TOTO e Mpoduis (Hur. 54).
TpeapapUTeIbHEIMA ONHTAMA OBLIO VCTAHOBJIEHO, 9YT0 COCTOAHHE
TOBEPXHOCTH 00pasIoB He HIpaeT HEKaKoH# oIl B H3MEHEHAH MeXa-
HUYECKUX CBOMCTB.

Kax Buamo u3 Qur. 54, n3MeHeHne CBOHCTB M0 B TOM e HallpaB-
Jenny, Kag 1y craan Kysmemroro 3aposa.Ha ur. b4 Jaub pesyib-
TaThl ONBITOR ¢ TOMACOBCKOM cTanblo. JIeBrie AMarpaMMBl OTHOCATCS
K HeIlpaBICHIEIM 0CJKe IPOKaTKH penbeaM, 3 IpaBre — K TpabileH-
HBHIM Ha PONUKOBo# Mammpe. Hak BUAHO H3 BepXHHX AHAarpaMM,
BpEMeHHO0e CONPOTHBIEHNe Kak 00pasioB, BLIPESAHHBIX H3 PEIboOB
1 TI0JBePTHYTHIX CTapenuio (KpHuBbE B), Tak H 00pasmoB, BBHIPE3aH-
HBIX M3 COCTAPEHHBIX yike PeibcoB (KpuBbe D), TPaKTHICCKE HOUTH
omngarkoBo. KoxeOagnsd B 3HaUCHAAX BPEMEHHOTO COOPOTHBICHUI
mepeuky, To iKe camMoe TMOTYIaeTes Iph Harpese 00pasmor (KpUBLIE
A, mocire ormycka oOpasma) 1 peabeoB (kpusbie Cp) TMoCTe OTIYCKA
peabca 70 pasaUUHBIX TeMIepaTyp; TOIbKO HarpeB IpH 500—600°
CHUBTIT HECKOIBEO TPOTHOCTD. IT0 CHEKeHHe J0X0uT 10 5 %. To e
OTHOCHTCS M ¥ Tpefexy yupyrocri. Ilpasia, MoCaefnuid He AaeT
TAKUX CKAUVIIAX BHaveHdii, Kak BpeMEHHOe COIpPOTHBIEHHE, 0=
KasbiBasf PaBHOMEPHOE CHUMKeHWe ¢ YBEJIHUCHHEM MpPOAOJHHTEIb=
HoeTH Boesmupanud. HarpeB oOpasma W3 HpaBJIeHHOTO penabta A0
300° yBe HUEBAET Tpeel YIpYToeTh ¢ 40,0 Ko 41,5 xe/mm2. Harpes’
10 600° egumaer ero 10 36,0 we/mm? (xpuBad A).

Ecnn mpoumocTh TpH TaKOM CTapeHdd He HMCIBITHBACT 0C00BIX
romebanmii, TO MIACTHYHOCTH — OTHOCHTENbHOE YAIHHEHNEC TpPH
pasphiBe W CYiKeHHe TONepedHoro CeuyeHusd — H3MEHAeTCH BEChMa
CUJBHO.

OO6pasem, BEIpe3amHblii W3 IMpaBIeHHOTO PeIbca, MaeT SHaUYCHHE
OTHOCHTEbHO CYEHHsI TOTePEeUHoro ceuennd okono 16%; uepes
MECAI JesKauns Ipu 00kanofl TeMIepaType OHO YBeJTHINBACTCH 0
409 (wpmsas B). Tax e feficrByer W Harpes (kpuBaf A). Moxno
¢udTaTh, UTO cTapenue B TedenHe 5 AHeH BIOIHE 3aMEHACTCH HaTpe-
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Banuem 10 100°; spderT oAMHAROB: 3HaUCHUE CYHeHnnusa U B TOM U B
- Ipyrom caydadx pasmo 25%. Crapenue B Teuenue 30 Aneil gaer Ta-
KOil sKe pesyabraT, Kak marpes 1o 600°; cyiKeHde B mepBOM CIydae
paBuo 409%,, a Bo BropoM — 38 %.
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Ormocurenbuoe yamumenne ¢ 13%, v oOpasma U8 IpaBIeHHOTO
1 cocrapeHHoro pesabca (kpuBasd D) uyepes 30 Ameii crapenysa I0X0AAT
4o 15,69,. Iipu crapennn 00pasma, B3ATOT0 U3 MPaBIeHHOTO peIbea,
OTHOCHTEJbHOE YJIUHenne usMensgerca ¢ 13 go 17,569, (kpusasd B).

Rax Bujmo U3 pTHX IpEMEPOB, MeXanHUeCKHe CBoficrBa JamHOil
CTall M3MEHAIOTCA TMOUTH TaK ke, Kak WRY3HeIKoro Meraia. Boiee
4YeM BEpOSATHO, YTO B MPUYMHEL, TOPOoKIaIONHe 970 ABIEeHHUe, 0JUHA-
KoBBl. RepOep cunras BHaUaje NpHunHoil 0 00H0T0 GrapeHi YHn-
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odkenne pefopmaliii B pemerke ¢ Te4eHneM BpeMenn UId HOJ B~
pHreM HOBBIEeHAON TeMIepaTypHh.

Heuro mono0moe Moayuuau opd pabore ¢ pas3nUUHBEIME CTaIMH
Tpemep (Drescher) m Ilegep (Schifer) (64). Ilpeamonosus, uro
VBeJIHUCHHE OTHOCHTEIBIOTO VIMHEeHIA U CHATHA IONePEUHoTo ce-
yepHA WIET 3a CUET VAAJeHHs U3 MeTajjla PacTBOPEHHOTO B HEM BO-
J0pofa, COAepHAHME KOTOPOTO YMEHDBIIAETCA B CTAJIM G TEUCHHEM
BpeMeHH, OHM IPOU3BeNH, KPOMe HMCIBITAHI 00BIgHO# MATKOI cTann
mocne HaTpeBa [0 PasIHuHbIX TeMmIepaTyp, Tak#e HcemefoBanne
crany, TepelaBrenmoil B armocdepe Bojopoia. BEBOAB U3 HX pa-
GoTHl OBIIA MOATBEPIKICHEl Ha pasBepryBmeiicd guckyccun KepOepom

n MerosapoM, puBefmmMa Taldix. 20.
Ta6anna 20

B pemennoe Cysmenne | Copmepmanue
COMpPOTUB- [0IIePeYHOr0| BOXOPOA B
JeHue (= %) cedeHn g 1 cm3 nHa
(B K2/ mm2) » (B %) 100 e craan

VaoanHeHne
O6paboTra

Ncexomuoe coctosA-
T ARG 88,0 9,1 10 218

HarpeB 1 uac
npn 200° .., . 88,7 13,1 20 0,10

ITocae JemaHusg B
Teuyenue 7 Hemenb
(o6pasuml) . « . . 89,0 12,9 21 0,10

Tosxe (1esrit
BORBE) 86,0 12,3 19 0,36

IIpumeganne: [IpotnB opurnnHana BHECEHBl NBMEHEHUs, —BBATH
cpeguue JaHHBIE U8 ABYX ONBITOB.

Ho, mam aymaercs, 0e30roBopodYHO YTBEpIKIAaTh, YTO CTapenHe
KY3HENKUX PEIbCOB BaBUCHT TONBKO OT BoAOpofda, Heabss. bBesy-
CJI0BHO, Ha M3MEHEHWe CBOICTB BiaUdeT pAJ I0Ka HEYUHTHIBAEMBIX
PaKkTOPOB, KaK H3MEHeHWe COAepiKanud YIiaepoia, pacTBOPEHHOTO
B a-#Kenese, as30Ta W, MOMeT OBITh, HEKOTOPHIX JEIHpYIOMHX 3Je-
MEHTOB, MMEIONHUXCS HAJIUIO0 B BechbMa HeOOJNBIIAX KOJUYECTBAX.

Palor mo crapenuio mocie HaKIena AMeeTcs BechMa 00JbIIoe KO-
JMUeCTBO; MH UX IUTHPOBATH HE MMeeM HHKAKOM BO3MOMKHOCTH H
OTpAaHUUAMCS HeCKOIbKAME, Fa Hall B3TJIAA, Haubojiee HHTEpeC-
HBIMH.

Heo0Oxoxumo ormerurh yrasanue Mvmara (Schmidt) (65) ma moa-
HOe OTCYTCTBUSA ABJIEHUIl MEXaHMUECKOTO CTapeHHsa B ¢lydae OYEHb
queTOTO JKe;e3a TaKoTo  XUMHUecKoro cocraBa: C — 0,0019;
Mn — 0,008%; P —0,0008%; S—0,0028%; O —0,0028%;
N — 0,0000%,. Haxnen sagaBaicsa o0pasnaM IyTeM U3MEHEHUS Bbi-
COTEHL IIOIePeYHoTo ceueHd ¢ 11 1o 10 mm yAapoM MOJIOTa, a HCKYC-
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CTBEHIOE CTapeHHe MPOBOAUIOCH HarpeBanueM IediopMApOBAIEIX
00pasmoB B Teuenne 1 yaca B MaCIAHOI Bamme npu 350°. Kax Buamo
u3 Qur. 55, 3HaUYATEIbHOE YBEeIHUCHHE XPYHOKOCTH  OTOMIKEHHOTO
oOpasna (kpusaf A) malnogaerca IpH TeMIepaTypaXx HHme —50°,
a HaKIeTmaHHOTO
yige © —20° (rpu-
BadA B). Crapenue e
YBEJIUUUIO  XpYII-
KocTH  gedopmupo-
BaHHOTO MeTa JJa
(kpuBaga C).

IImuar Takxe
IIOKa3bIBALT, 9TO HAa
yBeJUuenyre Xpyil-
KOCTH TOCIe Mexa-
HHUYECKOTO CTaperus
1 0co0eHmHo Ha Majie-
H¥e yIapHO# BA3KO=
CTH COCTAPEHHBIX
00pasuos UpH HH3- 00 -0-20-0:30+50 +100  +200  +300
KHAX TemIlepaTypax i
BeChbMa CHIBHO 1erv1EPATERA (B T)

BIIMAIOT  KHCIOPOJ dur. 55

U cepa, 3HAYATE]b-

HO Oosee cialo yraepol, asor u gochop. Kax TOJUePKUBAET CaMm
aBTOD, 6T0 BEIBOALI HAXOAATCA B HEKOTOPOM UPOTHBOPEUHH ¢ Jaj-
HBEIMH JIPYTUX HcCaefoBaTeneit, :

W3yuas mpaBKU CTaJ® ¢ MEHAIMEMCS CofepHanTeM yriepoja,
Jitnenzep (Eilender) (66) i ero coTpyAHUKYE IpHILIT K BaKJII0YEHUIO,
UTO MMEHHO a30T HOBHIIACT CKIOHHOCTH MATKOM CTajd K Mexamiue-
CKOMY OTapemulo, ToTfia Kak YBeIHUenHe CofiepiKatus yIiepoia Ipu
IOCTOAHHOM COACPIHAHNA a30Ta HECKOJIbKO YMEHBINAET I0CHeICTBIST
crapenus. KHCiopo/i He OKashiBaeT B BTOM HAlpaBICHEH HHKAKOTO
BIUSAHUSA Ha, MATKYIO CTAJb.

BuisiBisis 4yBCTBATENBHOCTD K MEXaHHUECKOMY CTApPEHUI0 CTaJL-
noro yurhA (¢ 0,29 C) Kmunn (Knipp) (67) oOmapy#sun ocobemmo
CHIIbHOE CHHIKEHWE YIapHOH BABKOCTH NPH HUZKHX TeMIeparypax.
dur. 56 mokasHBaer, 4To UPH +20° yAapHad BABKOCTH cocTapen-
HOTO 00pasma B CpejHeM BJIBOe HUIKeE BABKOCTH OTOMIKEHHOTO (IpH
920°, kpuBas A), a IpH —60° Jase B IeCATDH pa3. HanGoxapmmee mo-
BEINERNE XPYNKROCTH IPH HU3KUX TeMIepaTypaX 00HADYMRHIH 00-
PasIEl, JemaBlne 1ocae geGopMamiil pacTamennen 109,, cyrru
IIpH KOMHATHOH TeMIepaType (kpuBaf B), a e HCKYCCTBEHHO CO-
CrapeHmbie HarpeBandeM IpH 250° (kpusad C), Kak CIeL0Bao
OMRUIATD. .

Yiapuas BA3KOCTD HAKIETAMHEIX pacramenyem o0pasmoB U3 Tofi
iKe cTand (He COCTapeHHBIX) HAUMHAET 3aMETHO NalaTh IpH KOMHAT-
HOH TeMIepaType JHIIb IPH CTCIeRH Aeopmamun  Gosbire 29,
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VMeHbIIa ACh BABOE IO CpaBHEH

WI0 ¢ BABKOCTHIO OTOHIKEHHOTO Ma-

eIMUCHUN IJIACTHICCKOTO VAJIUHEHUA 10 9,6%.

il BASKOCTH MATKOI CTan’, TraBabM 00pa-

30M mpu 0OBLIYHOU
TeMIepaType, mocie

MeXaHHYeCKOTO CTa-
penng. Mamemenue

yaapHoil BA3KOCTH B

3aBHCUMOCTH OT T€M-
neparypsl  MCIbITA-

HASg  TPelCTaBIeHO
ma Qur. 57. Jugud

A OTHOCHUTCS K CTa-

AU, HOpMaJH30BaH-
Hoil M BhIepAHaAHHOH

B IpojoJKenne 14
ameit  mpu  100°%;

yIapuyoo BA3KOCTH
TOJABKO HOPMaJIu30-

Banmoii craju Jaer
qmuang B. Jupuu C
MOKa3LIBAIOT M3Me=

HeHN S YIapHOU BA3-
KOCTH TOCJE cTape-
HHUsg B Teuenue 1 da-
ca mpum 250°. Ha-
KJeI Iepej HCKYC-
CTBEHHBIM CTapenueM 3ala=
Bajcs oOmarueMm o0pasma
Ha 109, 0T BHICOTHI OHepey-
HOTO CeueHusd.

TluTenbHoe HarpeBanie
0e3 IpeaBapHUTeNbHOM [e-
Gopmamuu srofi iKe CTANM
nupu 100° B Tevenne 3, 14
7 28 Apeil moBEJIO K POCTY
BSAZKOCTH IIpU TeMmIepary-
pax Boinre 0° 1 MOYTH He mo-
Ha  XPVIKOCTH
npn —b50° (¢ur. 58).

ITo mpexmoxosenuo Ke=
crepa, HaXoAANMUHCI B TeX-

TepHuaja Iph YB
B paGore; yIOMAHYTOR Y#e mamu, Kecrep yKasan Ha 3HAYHTENb-
Hoe majienue AUHaMUIeCKO
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HUYECKOM exese asoT 0C-
TaeTcsA TpU MELJIeHHOM 0X-
JasKICHANA B TEePECHIIEeHHOM
TBEPAOM paCcTBOPE U MOMET
NOCTEeNEeHHO BBHACTATHCA



BechbMa Aiaurenabmoe Bpemd. Ilo ero MueHnuIo, A BHAETEHHS BCETO
asora 0e3 ocrarka Tpedyercs mpu 100° oxoxo 14 ameii. Comep#ia-
mad asoT fasa Bhjendercsa NpH 100° B BHIe MEJKHX TOUEK, a IpH
Oosee BBICOKUX TeMmIepa-

TypaX — B BHJIe HII. _@

Ham ngymaerca, urto X /i SR ;
Bpax au Kecrep mpas, Tak * Eﬁﬁﬁfgfzj /\Np}# ,IV;EWj
ocBelasg BoOpoOC, —HUIHO- & /2f— 7 ji,:\_\_\ &
plpoBaTh BIHAHHE JPY- JI ey
I'HX IpUMecedl M, Kak MBl = 2 / e / — e N
yike BUIENH, BOAOPOAa — § 4 / A NN
BpAA T MOMEHO € TaKOM ar 4 \
KaTeropuuHoCThIo. Q \

IIo Bauabmenio (68), & G} .
CKJOHHOCTH  MapTemoB- & 4___; /

CKHX CTajeil kK Mexapuue- L
CHOMY CTapeHHuIo Haxo- :§ g

auTes B BechMa Onmskoil :
3aBUCHMOCTH OT KOJIAYe- Ry - . ’
¢TBa 4yryHa B IIUXTe, Xa- -0 :6 +50 +I00 +50 -200-+250 +300
pakTepa JUKBaIUKA CJIHT- 4 TEormerATYRA (B T }

Ka U BeJHuyrnb 3epua Qep- ®up. 58
pHUTa B 'CTAIH. . _

B urore paloTH €0 ¢Tanxbio, cojepikameir C — 0,0566—0,0739,
u Mn — 0,37—0,419,, oH UpHIIe]I K BHIBOAY, UYTO YMeHBIIEHHE
ROJMYECTBa UyTYHa B MIHXTe YCHIMBAaeT Crapenue crajy I0cjae Ha-
KJIella, BHI3BIBaA YXYANIEHHe BA3KOCTH W CABUT MHTEpBaja Iepexoja
BASKOTO M3j0Ma B XpYIKHiE B cropony Ooiee BEICOKHX TeMIIepaTyp.
QOcolenno CUILHO BIWAHWEe BeaWudabl 3epHa Peppura B craanm Ha
VAapHYIO BASKOCTh COCTApEeHHOI cTamxi IpH BeeX Temmeparypax. Ha
¢ur. 59 Hapecen pAJ KPHUBEIX 3aBHCHMOCTH YAApHO# BA3KOCTH CTAIIH
¢ pasauupoil miomaAbio GeppuTHOTO B3epHa OT TeMIepaTyphl B He-
- xogamEoM (KpuBHIE A) K cocTapeHHoM cocToAHUAX (KpHBHE B3) . Oco-
OCHHO MHTEPEeCHO IPOCIeAUTDL NepeABHKeHHe TpaHuIbl Hauala XO-
JOAHOIOMEOCTH ¢ pocToM Peppuraoro sepma. Craab ¢ MIOMaLbio
sepHa B 583 p2 o0nafaer BechbMa IPUIMYHON BABKOCTHIO faike IIpH
—40°; ToIbKO TpH —60° DoABIACTCSA JOBOJIBHO 3HaUATENAbHAA YAap-
Had Xpymkoerb. Poer sepma mo mmomaan B TpH pasa (o 1701 p2)
¢/BUTaeT 30HY Xpymkoro H3moma K +20°. IIpm +20° BA3BKOCTDH
TOH CTa ! HOUTH He OTJIUIaeTCsd 0T BASKOCTH MEJTKO3epHHUCTOH cTail,
Ho Ipd —10° cocraBifer eiBa JWMOIL 129, TpeiHEro SHaYeHUd.
Jlanbpeiiniee yRpynnenue sepua g0 6020 p2 Befler K MOABJICHHUIO HE-
HOpMaJbHofi XpYIKOCTH Ja#e B MHTepBale +30—40°.

CoBepIenno HCKIIUATENbH0 AeficTBYeT Ha 9TOT MaTepHal MeXa-
maudeckoe crapenne. OHO MPOBOAMIOCH, Kak 00BIUHO, HpH HaTIpeBa-
HAW [0 250° IMocje Hakjiema, 3ajaBaeMoro cikarueMm ¢ Aedopmaluei
10%,. Kax mommo Buerh Ha Qur. 59, crapemue Haubonee BAZKOTO
MeTajia ¢o cpeimum sepHOM (1701 p?) IpeBpaTHIO €T0 B UPE3BHI-
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gafimo Xpynruit, umeromuii mpu -+20° yIapHYI0 BSA3KOCTH JHMIE
0KO0JI0 2 Kem/cm2; Ta e cTaJhb /0 HaKJella M CTapeHUd HMea Viap-
HYIO BA3K0OCTh Nph +20° okoyo 45 xem/em?. Oco0eHHO CUIBHO 0TO-
3BaJIOCH CTapenie Ha KPYIHO3epHHCTOH CTald; HepexojJ BABKOT(:
H3JI0Ma B XPYIKHil Iepeasunyiaca ¥ +110, +150°.
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0. o v 0 O B
a o B .
60 40 20 -0~ & 50 70 80 0O 130 /50 /70 190 €10
TeneraTHeA (B T)
®@ur. 59

M3 Qur. 60 BUAHO, 9TO €CJIH CTAJb IoCIe TPOKATKH (KpuBasd A)
HaTperh Ao 400° B Teuenue b 4ac., To 970 0J1aTONPUATHO MOBIUACT HA
YAapHYI0 BA3SKOCTDH (KpHEBLHIE ). 910 moATBep#EIaer Aanmbie HepOepa
n MeroBapa.

IIpumepuo moxomyio Kapruny fgaior Bunbreabum (Wilhelm) u
fu (Jahn) (69) ana cranu ¢ cojepdanyieM yriaepoga or 0,325 1o
0,435%,. Ilo mx MueHwIo, YBeIHUeHHEe CKpalla B IMHXTe 0 1009, xe-
JaeT CcTaJb MEHEE CKIOHHOM K CTapeHHIO II0 CpaBHEHUIO ¢ 00BIYHOil
MapTEeHOBCKO.

Becpma moxxofamue pesyabratsl Hoxyudn Irymmep (Stumper)
(70) st TOMaCOBCKOM penbcoBoil cTandd B cBoeil BecbMa MHTEpecHoit
paOote (¢ur. 61).

Rax Bugno us Qur. 61, Beauuuna 3epHa OBICTPO pacrer ¢ yBejH-
YeHueM TeMIepaTyphl HpoKaTKU penabca. LIpm 950° miomaab s3epma
roxeOnerca okoxo 4000 p2, a mpu 1150° KoXOZUT 0 24 000 p2. Oma
Kose0ercs IpAMepHO B TeX iKe TpanMNax, Kak Uy Baabmend. Ipn
~+25° yaapHad BfA3KoCTh 00pa3moB, H3TOTOBIEHHBIX W3 PEIbCOB,
OpoKaTaHHHIX IpH 850° (3epHO MIoWAAbI0 — 0K0J0 4500 p2), —



17,5 %em/cm?, a B cayuae MpoKAaTKH TpH 1150° (BeIHUHAA 3epHA —
23000 p?) — 10 xem/cm2. IIpn == 0° BA3KOCTH BCEX PEILEOB OAUHA~
KOBa, TeMIepaTypa IPOKATKH HE CKa3BIBaeTCA MOUEeMY-TO Ha BA3~

G5
oY
<0 - |
= [ ’
S 95
X<
& A ‘ !

30 4 A
No) ; /
~ l"ﬂ / / |
3 25 yi
S
X
sa ATEE
g <0 /
% /5 1 /
3 [/
N 10 l] / :

%ol s

— /
0
0 e0 S0 70 80 N0 IS0 /SO 170 190 20

lerenatumn (8T
®ur. 60

KOCTH IIpH droii Temmeparype. Ilpy —10° ymaprasa BA3KoCTH MeTkO-
BepPHUCTOTO pesbta — 10 Kem/cm2, KPYIHO3EPHUCTOT0 — 7,5 %xem/cm®
(¢ur. 62). '

Becbya maTepecrnoi maM mpeacraBiserca padora Kpiorepa (Krii-
ger) (71), mCcie0BaBIIeT0 TWPONECC CTapeHUA CeMH MAaNIHHOMO/e~
JOUHBIX CTajlell ¢ collepikamueM yIuaepoga or 0,07 go 0,289.
OTo#HeHIEIM TOT0CaM CTaJH 3a/aBalach pacTamenueM medopma-
und B 10%; Beaes 3a MoA00HBIM HAKIETIOM GIE0BAJI0 CTapeHHe npn
200—300°. He mpuBojsa Bcex crajefi, 0CTaAaHOBUMCS JHIIb Ha IBYX;.
0/Ha U3 HUX MOAXOMHUT IO COCTABY K PEIbCOBRIM. XUMHUECKHH COCTAB
JaH B TaOx. 21. Tabnuma 21

Xumuuecknit cocras (B 9
O6osuagenne crain C S Mn Cu
N 0,11 o 0,48 0,29
48 0,28 0,20 0,80 0,22
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B raln. 22 gaubl Ipejensl W3MEHEHHA YAapHOil BA3BKOCTH OTHX
.erajeil (g xem/em?) mocie ykasammoii 00paloTKH B TaKUX Hpejenax.

Tabauma 22
4 IMocie HOPMAJBHOTO OTMRMra M pPACTA-
i, : IToce nop- meHua Ha 109%
|1 Craub MaJbHOTO
; OT/KUTA Yepes 8 mueit ecre- | MckyccrBernHo cocra-
; CTBEHHOI'0 CTAPEHUA peHHAsdA CTAJb
1
1 B 6,29 1,00 0,64
;
§ 48 4,20 l 1,34 0,92

Vaapuas BA3KOCTH ONpejerdnach Ha MaJbxX o0pasmax, pasme-
paMa 10 X 10 X 55 mm, ¢ HaApesoM TIyOMHOHR 3 Mm H BaKpYIJe-

s : HUAEeM JHaMETPOM 2 MM.
— 24 V) HauGoxee wunrepecHa
‘\gk : B Vkasaumoii paOore mo-
%20 /ﬂ IILITKA, BpIﬂBI/ITb BIUAHNE
S crapenns, IPOBELEHHOTO
@ mocye TepMuueckoii oOpa-
g [nTor AP GOTKI CTaIl Ha YAAPHYIO
8 BS3KOCTH €€ P! pasiiu-
w 2 7 L ors HBIX (10 —80°) Temuepa-
RS . : Typax. Ha ¢ur. 63 xpu-
54 ‘ Basi A OTHOCHTCS K CTAJH
N / 48, 3aKajJeHHOil  BHIIE
& 2 Aeg, ormymenaodi g0 600°
¢ OXJasJIeHueM mMocie oT-
o IyCKa B BojJe, 3aTeM Je-

gso 000 wgso  wdd M0 opmupoBamHoil pacTaHe-

TBrnaeATYRR (EIRATHM(ET) EHeMHA T % I HCKYCCTEeH-

®ur. 61 Ho cocTapennoii, Hpusas

B mpuHaJICHEAT TOH iKe

©TaJM, HOPMaJbHO OToMKennofi, AeQopmupoBanuoil Ha 10 % U TO-

Ke MCKYCCTBeHHO cocrapennofl. Xorsa pesylabrarhl, AaHHbC 3THMH

JIBYMA KpHUBBIMH, BooOlle ToBOpSA, W HEab3d CpaBHHUBATh, TaK Kak

¢cTellegh Hakiaema B 000MX ciaydasdx HEOAHHAKOBA, HO BCE-TakH

MOZKHO BIOJIHE COTIACHTLCA ¢ YTBepIKACHEEeM aBTopa, UTo copOuTHasd

€TaJb MeHee OKJIOHHA K CTapeHuio II0 CPaBHEHHIO ¢ CBIPOH, TepMu-
geckn meoOpaloTammoit. ,

TeftcTBuTenbao, Mbl eme Gojblle MoxeM YOeIHTHCSA B 9TOM, €CIH
paceMoTpEM Kpuswie Qur. 64. HKpuBbie ma 9Toil AHarpaMMe HMEIOT
TaKoe 3Hadenue: A — OTHOCUTCA K CTajJd B HMCXOAHOM COCTOSHUH
(«cocTOSHNE IO0CTaBKW»), B — K HOPMAJbHO - 0TOiKKeHHol, C — K
upegpinymefi cranm, AefopmupoBaHHO@ pacTsmenueM Ha 10% H
HCKYCCTBEHHO COCTapeHHodl, D — K HOPMaJbHO 0To#HeHHoi, Aedop-
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MupoBamHoit ma 10 % M HCKYCCTBEHHO COCTApPEHHO. Kpusaa B ma
§ur. 63 coorsercTByer KpuBoit D ma Qur. 64.

Haulobmee 3uauentie BA3KOCTH o Kpusoit A (cm. dur. 63) Oy-
Zer paBHo 7 kem/em2, a Mo KpHBofi A (cm. ur. 64) — 6 wem/cm?.

:@i 1 TlPoa TaH0 1190 85057 |
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W w07
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g P ZZ I orRAT ARG 179H 1030
X o 0 =z
5

Q
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5%1 ST LRI TR [

R

ey oo l 2

lorngoaTyea (3 ‘[)
®ur. 62

Cocrapeggad copOurHad cTajb HMMeeT OOJNBIIYIO BA3KOCTH, UeM He
mojBepraBmasacs MeXaHWdeCKOMY CTapeHuio chipas cTajb, HO, He-
€MOTPS Ha YBeJUueHHe yAapHoil BASKOCTH COCTApPCHHOM copOuTHOI
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Termematyra (B L)
®@ur, 63

¢Taji, oHa 001afaeT XOJOAHOJIOMKOCTEIO B Oonee CHIbHOM cTemenn
1o cpaBmenuio ¢ cwipofi. Hawamo murepBasa X0m0AHOJIOMKOCTH Y
moceameii JemaT oKogo -+20°, a Yy cocrapennoil — oxoao +60°,

Ha ¢ur. 65 uMeerca meCKOJbKO KPUBLIX Aisl MATKOH cTaldd 6.
Kpusas 6 gaer mpeicrasienne o0 yiapnoil BA3KOCTH 3aKaJeHHOR
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Oes ormycka cramu. Cofepsamue yriaepoja HeBEJIHKO, a moTOMY
BABKOCTD 3aKaJeHHOTo 0e3 oTHyCKa MeTajaa IpH HUBKAX TeMIepa-
TypaXx ellle JoCTaTOYHO BHICOKA. SaKajlKa, CHU3WB HECKOJIKO BS3-
KOCTh OpH -+50°, yMeHbIIMIa, OYeHb BHAUUTENBHO XPYIIKOCTH IPH
—50°I0 ¢paBHEHUIO ¢ OTOIRIKEHH0f cTaIbIo.
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lerreraTya (B 1)
Our. 64

KpuBasa 3 maer mpejcraBiensie o Tofl iKe CTAJH B OTOMIKEHIOM
cocrosann. KpuBad 4 OTHOCUTCA K 3aKaJCHHOMY M OTHYIIEHHOMY
npH 600° MeTaJry, MOABEPTHYTOMY 3aTeM HCKYCCTBEHHOMY CTapenuio
nocne gefopmanud B 7 %, a KpuBad | MOKa3HIBaeT BIUAHUE HCKYC-
CTBEHHOT'0 CTapeHud mocae 10-mpom. AedopMamui Ha BA3SKOCTH 0TO-
asmenmoit cranu. Hax yOemmaemcs, 3akaiara 0e3 OTIYCKa MATKOI
CTaJU CABHTaeT IMepexo/ BA3KOT0 M3JI0Ma B XpYOKHUi B cTropony 0o-
jJee HEBKHX TeMIIepaTyp, 4To, 0YeBUAHO, BeChbMa BEHITOMHO, a BaKajlKa
¢ TOCJIe Y IONTUM OTIIYCKOM JIeJIaeT CTaJb II0 CpaBHEHUIO ¢ CHpoil mpak-
THUYECKH He cTapelomeit,

Saranennad 0Oe3 ormycka, AefopmupoBanmas ma 5% H cocra-
peHHad CTajb OKa3HBaeTCA IMpH BeeX TemIepaTypax Oojee BABKOIi,
9eM IpocTo oToKiKeHHad (kpuBad 2). Ornvienmasa npu 400° sara-
JeHHAd CTAJb JaeT TaK#e IMocje cTapeHud (KpuBasd 5) 0uerb IPUIny-
HbIe 3HAUYCHUSA VIapHOH BA3BKOCTH.

Permep (Roétscher) m ®@unr (Fink) (72) paGorand ¢ measiM psagom
CTPOUTEIBHEIX cTaJjell; zedopMamusa oOpasmam mepej crapeHueM 3a-
MaBalach ciKaTueM (10 %). Cojepanne yriepoia B UX MeTajle Ko-
aedasoch B mpefenax 0,04—0.19 %, B UacTH crajeii ObLI0 HEROTO-
poe KoJIHuuecTBO MeJU, Joxoausiee 5o 0,60 %.

OHM DpHILIA K BBHBOAY, 4TO MeXaHHUECKOE CTapeHWhe BechMa
CHJIBHO CHU/KaeT YAapHYI0 BABKOCTH HMCCJIeJ0BaHHHIX CTajeit mpH
Beex yeaobHaX. ToMacoBeKad cTalb, Ha 0CHOBAHUH X HaOXIOACHMI,
OKasalach, HECMOTPA Ha MEHbIIee IIPOTHB MapTeHoBCKOIl cofepika-
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Hue yrieposa (0,04 m 0,15 %), Goxee X0JI0AH0I0MEO TT0 CpaBHEHHIO
G MapTeHOBCKOM, KaK B OTOMKEHHOM COCTOAHMN, TaK ¥ MOCIe HEKYC-
CTBEHHOTO CTapeHUs.

Ha ocmoBe IpuBeseHEOTo JXHTEPATYPHOTO MaTepHaia MOMHO
GlieTaTh HEKOTOpHIE o0mime BBHIBOAHI, cOpMyIHpOBaB HX OpPHAMEPHO
TaK: ecTeCTBEHHOe Crapenue (0e3 IpeABapHUTeNbHOM, YMEITILIEHHO 3a-
- Jammoii, mracruyeckoii medop-
Ml 1 0e3 mpeIBaphTebHoil a
SaKaJIKM) MOBBIMIAET ILIACTHY-
HOCTh HOPMaJbHO OTTOKHKEH-
HOH B MeIJIeHHO OXJTadIenHoit
CTAJIM IpH BCEX TeMmIepaTypax
UCIIBITAHUA.

HerycerBennoe i ecTecTBeH-
HO€ CTapenye IocJe IIacTHUe -
CROI meopmamun (¢Mexamuye-
CKO€ crapeHue») yBeauunBaeT
AUHAMAYECKYI0O XPYOKOCTh CTa-
JU, 0c00eHHO IIPH HAZKUX TEM=
Heparypax, CABUTaeT HHTEPBAI
XO0JOAHOJIOMKOCTH B CTOPOHY ///
0osee BHICOKHX TeMIepaTyp, -
UHOTAa Ha COTHH IpajycoB ‘ :
(Banbmen). 100 - 50 M +50

Tepmuueckas o0paboTka Kom- 3
CTPYKIHOHHLIX YIIepOANCTHIX TermerATYRA (B.7)
craneii ma copOuUT yMeHblla- ®ur. 65
€T HX CHKJIOHHOCTh K MpHoO-
perennio yaapuoii XpyIKoOCTH B UTOTe CTapeHusd mocre makiena. Ho
KaK MMEHHO BIHfeT COpOMTH3aNUA B TaHHOM CIYUae Ha IOJOMe-
HHEe M[epexofa BA3KOTO HM3JI0Ma B XPYUKHH, CKasaTh 3aTpyAHH-
TEJIBHO. .

BosBpaimasdch K penbcaM CHIPEIM ¢ HepIATHO-PeppuTHOd CTpYK-
TYPOH, MOMKHO CKa3aTh, U0 MpaBHIbHO IPOBOJAUMAL TpaBKa B XO-
JOIHOM COCTOAHME Ha PONUKOBOH MallWme, BepoATHO, MaTepHala,
HEe IOPTUT, Tak Kak MIacTuueckue AedopMamil Meraiya IpH 5ToMm
HE BeJHKM., DTOT BBIBOJ MOATBEPRIACTCS OIEITAMH IEHTpaIbHOil -
Ooparopui KysHEIKOTO MeTajLrypruuecKkoro KoMOHMHaTa, KepGepa
u Merosapa ® 1p. :

Ho rax orHocaTca copOMTH3HPOBAHHBIC PEIBCH K HTofl meHs-
OeskHOl omepamui — MBIl B JIUTEPATYPe YeTKUX VEa3aHUil me Haluri
1 I09TOMY IIPUINIH K 3aKII09eHNI0 0 He00X0ANMOCTH MOCTABUTE DS
OIBITOB 10 BBIABICHUIO NEHCTBUA XO0JOAHO# MHpaBKU Ha CBoficTBa
TepMAYecKE 00palorammoii penbcoBoil cranm. :

sReas BHecTH OONBHIYIO IPAKTHYECKYIO UETKOCTL B HTH HCCIe-
AOBAHHS, MBIl EIIHIHN BRIBEBATH B 00pasnaX /LI HCIBITAHAS Ha Viap
10 BOBMOIKHOCTH TaKOT0 e MOpAAKa HaKIell, kakoil malOmiomaercs
B peabtaX IpH IPOX0Je depe3 poHKoBYI0O Mamunpy. Pox srux je-
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dopmanuii, MOBUIAMOMY, He UTO MHOE, Kak n3ruld mepeMenHoro 3Ha-
Ka: peane H3rudaercd cHavyaza B OAHY, a 3aTeM B IPOTHBOIOMOMILY IO
CTOPOHY, TONEePEMEHHO, HECKOJBKO pas. Tosromy medopmamus 00~
pasmam Iapna mepes crapenueM HaMH 3ajllaBaiach IYTeM YeTHIPeX-
KpaTHOTo M3ri0a B MTaMIe ¢ MOCIeXYIONMM BHIPAMICHIOM MEKAY
HapaJlIeJbHBIMI IIATAME II0J, IIPeCCOM. :
[Irami (ur. 66) mMes KpyroBod BHpe3 IO dopme oOpasma.
O0pasen 3aKkIa/biBalCA B 9T0T BLIpe3, U KpHIMKO{i MTaMIa TPou3BO-
IUI0CH JaBleHue.
§ Bepxudad  4acTh
mraMia AMexa ToT
Jke pafnyc 3aKpyTr-

P ‘f .
QY7778 5 i v

200 mm. OOpaszern

U

s
T % 7//' HCOHITHIBAJ — ILIa-
At % : / % cTHuecKyo medop-
: -8 MalIiuio, IpeBpalia-
f
RS e LAY BEREP, fch B IyTY Kpyra
TaKOTO #e pajuy-
ca. 3arem oOpasern,
HOBOpAYHBAJICA Ha
180° M BHOBD H3TH-
0ajicda B IIPOTHBO-
MOJIOMHOM Hallpa-
BJICHUA M TIOTOM
®ur. 66 BHITPAMIAICA TOJ,
npeccom. llocae
npaBKH 00pasel cHoBa N3THOANCH ABAKBL MO/ MPeCCOoM B MTaMIIe, HO
Ha 9TOT pa3 MIoCcKoeTh W3rula Obura Moj 90° K mepBoHavasbmoii. Ilo-
caepned omepamueii ABIANach IpaBKa CHOBA TOJ IPECCOM.

Pasmepsr o0pasma IpH HTOM COXPAHSINCH IIOYTH IPEKHUMI H
ecal TofoOHad omepamud MeHdana QopMy Iomepeuynoro CeYeHusd, To
BO BCAKOM CJydae JHOIb B HpejesaX HeCKOJBKUX COTBIX MHJIIHMe-
Tpa, Kak MOKasaJl KOHTPOJbHEE ONBITH. Ml mojtarait, 9ro moL00-
Had PasHOBHAHOCTH HaKJella BIOJIHE PAaBHOIEHHA CYMMEe TeX JieQop-
MaIuil, KoTopble MCIBITEBAET PeJIbe OpH IPOX0JAe Yepe3 POIUKOBYIO:
mamary. HeoOXoZdMO OTMETHTH VTBep:HIeHHe HeKOTOPHX aBTOPOB
(73), uro B pesyabrare 3HAKONEPEMEHHBIX HaIpAKeHHil B peabce 3a
IpeieI0M YIPYTOCTH TP IpaBKe Ha POJUKOBOM MalliHe — HaKJIell,
M IproOperennbiil, B 9TOM CIydae OTIUYAETCs 0T HaKJIena, Bh3BaH-
Horo Aedopmamyeii oAHOTO 3HAKA.

Pagmye oxpy:Emocrd, ®oTopofl Oblia  oYepueHa MOBEPXHOCTD.
mraMia, Hajiien w3 crepyomuEx cooOpasmenuii. llpu mpaBke Ha PO-
JHMKO0BOfl Mallldpe Penbc MemETaBaeT M3THO 0OYHO B OJHOM HIOCKO-
CTH,HO BABYX B3aHMHEO0 TPOTHBOMON0HEEX HalpaBlIenuax. B mamime
peabeompokaTHoro nexa Ky3HEmKOTO MeTajiypradecroro KoMOu-~
HaTa YeTAHOBICHO 7 POJIMKOB, H HODTOMY YacTh pejbCa, HaXoAdmad-
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CA MEIKAY ABYMA CPeIHUMHE POJNUKAMU, MOKET pacCMaTpUBaTLCA Kak:
Oasika ¢ 3alleMICHHBIME KOHIAMH, HATPYHKEHHAS COCPEIOTOUCHIOH
cunoi mocpeanme. JoBoaIbHO 3aTPYAHATEILHO OIPEAENUTH ATY CHITY,
TaKk KakK Bhi3biBaeMas el JAeQopmamusa OyIeT COCTOATH U3 IiacTHue--
CKOH M YIPYTOil 9aCTh, HO € HEKOTOPO# MOTpemHOCThI0 MOKEO TpH-
MEHNTH QOpMYJIE TEOPHH YIPYTOCTH AT ONMpeeNeHHs HaWMeHb-
IeTo pajuyca KPUBUBHBEI HB0THYTOTO penbca. SHad paguyC KpHBH3-
HBI, MOMKHO HafiTl BeJHIUHY OTHOCHTEJIbHO# medopmannu maubomee
VAQICHHOTO 0T HeHTpaJabHoil 0CH BoloKHa. B pormkompaBuibmoii
Malnge Ky3Hemroro MeTajirypruueckoro KoMOMHATa HaXMembIlee
pacCTOSIHNEe MEEKAY OCAMU POJUKOB — 1220 mm, a MaKCHUMaJbHasd
crpesa Ipornda, BHIBLIBaeMad HAMEIMOM POJUKA, HaX0AAMEroCH 1I0--
cpepune, KoaeO0JeTes 0K0JI0 6 MMm.

Ompejenus ypaBoenue yIpyroit JUEUH IS 9TOTO Caydasd, JETKO-
HaUTH 3HaYeHNe pafuyca KPUBU3HEL (1) B cpeanne OalkH, B TOM MeCTe,
Ije KpUBHU3HaA, 0YeBUAHO, Oyaer mamOoJbIeii.

ITomyaaem: WP 2 4 16 f2
AR T R

rie [ — paccrosgnue MeMIy ollopami, f — crpena mpornba. Jma
IpUBEACHHOTO HAMU caydad Haiigem: r = 76 000 mm.

OrHocHTeNbHOE VAJIWHEHHEe pPaCTAHYTOTO BOJOKHA, HaIpHAMeEp,
HOBEPXHOCTH KaTaHWA TOJOBKH U paBHOE eMY II0 BeJIUUUHE CHHaTHe:
HPOTHBOMOIOMKHOR YaCTH HOJOIBE HAXOAUTCA 10 Popmydre:
Aot W Y,

27,

TJe r; — pajuyc KpHUBHUSHBI HefiTpaabHoil oCH CalKH, & T, W Fg—
PajmyCH KpUBHU3HE COOTBETCTBEHHO PACTAHYTOTO ¢HaTOTO BOJOKHA.
Ompezenum A axa manbonee XoAoBoTo mpoduis peabea IT—A:

oD
2. 76000

MaxrecuMabHoe OTHOCHTETbHOe VAJIUHente, Kak M ciKaTHe, paBHO-
0,92 %. B ory Beqmuuumy BXoJUT W MJacTHUeCKass W yupyrad aegop--
Maluu.

Ecan Bpemennoe comporuBaenye TBepAoil peabcoBoil cTall paBHO
0K0oJ0 8000 %2/ cm2, To YUpyroe YIIHHEHHE, COOTBETCTBYIOMEE IIpe--
Jeny yupyrocrH (6000 xe/em?), mafigem mo 3akony I'yka:

A=

== O, 920/0,

Z. o}

=3 ’

", TakuM oOpa3oM, Ha J0JI0 IIacTHYeCKo# AeQopMamil 0CTAETCT
0K0JI0 0,6 %.

HeoOxogumo eme pa3 moguepKHYTh HpHOIUBHTENBHOCTD STHX
nojcyeroB, W00 peub HIET XOTA H 0 MaJHX AeQopMamusax, HO BCe-
TaKH JeMalluX 3a TpejesoM VIPYTOCTH, TJe HeIb3d HpUMEHATH.
(opmynsr Teopun yupyroern. Hemocpencrsennsie H3Mepenns, ofHA-
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K0, JaBaJd COBOAJAIOUIWe ¢ BLIUHCICHHBIME 3HaUCHUS I0 JECATHIX
JoJei mponenra.

TIpu panwyce OKPYHHOCTH, Ayrofi KoTopoil odyepuenm MITaMmi,
paBHoM 200 mm, oOpasem, AeopMUpOBaHHBIA B IITaMIie, TOayYaer
OTHOCHTEJIBbHOe CiaTHe M pPacTAKeHHe HTPOTUBOIOJOMHBIX CTOPOH
IpoPUIA HOpALKa:

A 202,56 —197.5
s RRRD S ) A

Ocrarounnie geopmamuu OyAyT, OUYEBHAHO, PaBHBl MPHMEPHO
0,9 %.

Mpl B3SIH B HoJaTOopa pasa 0oabmiylo gedopmamuio, 4em B Jeii-
CTBUTEJIBHOCTH, 4T00B CHJIbHEe BLIABUTH BJIMSIHNE IpaBKH Ha X0J
erapenusa U elle MOTOMY, UTO B HEKOTOPHIX CJIydasdX MNpH IpaBKe
‘CUJIbHO MCKPUBJIEHHHIX PENbC TaKasd BelHudHa AePopMaliui BIOJHE
BO3MOMRHA. '

IbAKoB (74) mpoBes Pl OUBITOB IS BEIACHEHUS BIVAHUSA J€-

‘PopManuu mogo0HOTO Pofia Ha X0J CTapeHus copOuTHOH peabeoBoi
cranu Kysmemkoro mMerajiaypradueckoro KoMOMHaTa TaKoTo CocTaBa:
¢ —0,51%, Mn —0,82%; Si—0,31%; P 48 < 0,07%. Bpe-
MEHH0€ COIpOTHBIeHHe 3Tofl cranm — 79,6 %e/mm2.
M3 ro0n0BRY pexbea OBLIV NPOKOBAHE NPYTKH ceuenpnem 6 X 6 mm.
ITocre Takoro #e oT#HUra, Kak U BO BCeX HAIIAX HpEABIAYIIUX OIIbI-
‘TaX, 00pasnsl Obd 3akaiens ¢ 900° B Macae ( +20°) U OTIYUIGHEL
B Teuepue 2 wac. IpH 650°.

Hemocpeacrennbifi ombIT IOKa3ad, 9TO BCJIEACTBHE MaJBIX pas-
MepoBs 00pasmoB oXjaskIeHue B Macjae M Ha BO3AYXE IM0CHe OTIYCKA
ZlaBal0 OJMHAKOBYIO VAapHYIO BA3KOCTH IPH OOLIYHBIX U IOHHKEH-
HBIX TeMIIepaTypax. B mpomecce Tepmudeckoii 00paboTKH 9T0H Craai
- ApLMEHAINCh Yie ONHCAHHBIE MEpHI A YMEeHbIIeHUS OKHCICHHSA
-00pasmoB.

ITocne copOurmzamnu  00pasmpl = AOBOJWINCH 0  PasMepoOB
5 X b X 5O mm, fe@opMAPOBaIHCH TETHIPbMA H3THOaMU B MITaMIIe
WU BHITPAMISINCH, Kak OBUIO OIHCAHO. :

Crapenyie TpoBOAUIOCH IYyTeM HaTpeBa B TeueHue Ioaydaca B
Macagmofi Bamme mpH 250°. 3a TeMuIeparypoil THIATEIbHO Ha 0110~
JaJgu, X MacJ0o HeOpephBHO IepeMelIuBaioch.

Mgt BHIOpaJI¥ 1A HCKYCCTBEHHOTO cTaperud 250° KaK HOUTH CTaH-
TapTHYIO TeMIeparypy, TpHEMEeHAeMYIO i 9T0i mejd MHOTHMH aB-
‘Topamu. Iloz meiicTBHeM BTOM TemMIepaTyphl, O JUTEPATYPHBIM JaH-
HBIM, IPOUCXOAUT B HaKJCHAHHOH CTaJId MaKCHUMAJIbHOC H3MEHEHNE
MeXaHU4eCKUX CBOMCTB.

EcrecrBennoe crapenue IPOXOMUI0 TpH Jewanud o0pasmoB B
“sabopaTopun TpH o0nunoit Temmeparype (or 16 mo 22°) B IPOA0I-
JKEeHHEe TpexX MeCsIes.

Maasie pasmepbl 00pasmoB BHISHIBAJIN HEKOTOPHIE COMHEHNS, UTO
B OIACHOM Ceuenuyu o0pasma MOeT ciydaiimo okasalbCsd KaKO-mH-
Oy/[b IOpOK, HPHUCYTCTBHE KOTOPOTO MCKa3UT Cpefinuil pesyibrar,
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eCJM Ha KaXIyI0 TOYKY KPUBOH TeMnepaTypa—y/JapHas BA3KOCTh
6yzner B3iTO HeOOJbLIOE YUCAO 06pasnoB. B Buay atoro Hamu
6B1/10 B3ATO 1O 6 06pasnoB Ha KaXAYI0 TOYKY IIpU TeMIepary-
pax + 20,—40 u—183°, Mu BhOpasu JHIIb 3 3TH TOYKH, [O-
Jaras, 4TO OXHAAaThb KakUX-IHO0 aHOMAa/aHil B CMBIC/IE XOna
KPUBO#l ynapHasi BfI3KOCTb—TEMIEpaTypa B JaHHOM CJyuae
BpSAA U npuxoxautrcd. HecmoTpss Ha Hamu omnacesus, pasdbpoc
TOYEK TMONYUHJICA OYeHb HEe3HAYUTEeJNbHHIM, UTO BUIHO M3 TabJI.
23 (naa aByx TemnepaTyp). [laHHble 3TOH Ta6AUIBI OTHOCSTCA
'K COpOMTHBIM, HCKYCCTBEHHO COCTaPEHHBIM 0O6pa3LaM.

Tabauia 23
T-pa Y napHas 3?12?;3:312 T- pa Y napnas S(igilé:‘;z
HCHBITAHHS | BSIBKOCTH VAaHOH HCOBITaHKSA | BI3KOCTH yaapHoit
(°C) | (B xem/em?) (BBiiZ?/CC%) (8 °C) | (B xcM/cm?) (BB’;;‘;OICC';';)
2,33 o) [ | 0,33
2,52 0,31
2,45 ! 0,31
20 ] 2,56 { 2,51 —182 e 20,97
‘ 2,71 0,09
2,60 0,21 | {

PesyabTaTel BCeX ONBITOB AaHH Ha ¢ur. 67.

Kak BuaHO, copbutHas cranp npu—40° HE3aBUCHMO OT CTa-
peHHsi, naja yAapHyl0 BA3KOCTh, B IIECTh pa3 MEHbIIYIO, YeM
npu--20°. DTo yKashHBaeT HAa CYLIECTBOBaHHE KPHUTHUECKOTO
HHTEpBAa/Ja XOJOIHOMOMKOCTH OKOM0—40°. :

Jlomanas A paer npeacrasneHne 06 H3MEHEHHM YAapHOH
BA3BKOCTH COPOUTHOMH, Ae()OPMHUPOBAHHON H €CTECTBEHHO COCTA-
PEHHO# B TeueHue Tpex Mmecsaues crand. Jlunus B naer Ty Xe
3aBHCHMOCTDb /I HMCKYCTBEHHO COCTapeHHO# (!/; uac. npu 250°),
a suans C OTHOCHTCA K KOHTPOJBHBIM 06pasuaM, JeXaBLIUM
nocse copbuTusdanuu, HO 06e3 MNpeaBapHUTENbHOTO HAKJENa B
TeyeHne 3 MecalueB B JnabopaTopuu. .

Craruueckas npoyHOCTb (Ha pPa3peIB) HCKYCCTBEHHO COCTA-.
PEHHOH TOH Xe pesbCOBOH CTa/H, MPEABAPUTEJIBHO COPOHUTH3H-
POBaHHOW NPH NPEXHHX YCJAOBHSX TepPMHUECKOH 06paboTku.
NOYTH HE OT/IMYANACh OT NPOYHOCTH TOJABKO COPOKRTHU3HPOBAHHOM
H HeCOCTapeHHOH ctanad. Tak, cpefHee M3 HECKOJbKHX OIBLITOB
BpPeMEHHOE CONMpPOTHUB/JEHME HECOCTAapEHHOH CTaJaM Npu—
180°=283,5x2/mm? 1 OTHOCHTENbHOE yANUHEHHE—2,6 %, cOCTapeH-
HON—82.8 xz/mm?, a yanuHeHnune—2,8%.

Kak 6ynTo MOXa0 NpH3HATHP OTCYTCTBHE BPEAHOrO BAHSHHA
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HA KAYeCTBO pEenbCOBOM CTasM QOBIYHOH HOPMAJTBHOH MpaB-
KM B XOJIOZHOM Buae mocje copburusanuu. Koneuso, npu Ha-
JAWUNY MIJAKOBEIX NPOCAOEK W OCTATKOB yCaJ0YHO! DAaKOBHHAI B
c/yuae NPaBKH TONOBHBIX GECCeMTEPOBCKUX PesbC AedopMmarius
u B 0,5% OKaxercs POKOBO ¥ peJbC MOXKeT [aTb TPEUIUHb,
HO TaKHe pe/bCHI
BooOie He HOJXK-
HBl nonajgath Ha
JKene3Hble NOPOrH.
Hamnpencrasasier-
e / Cd  BO3MOXKHOCTH
| Frrecrseroe crrerre HpTe P o
Hriur T8, CTAPGHHE. f KHX ONaceHuil B
R 3 XOJIONHOM BHAE HA
,- POJMKMKOBOH Maulu-
l. SN '7’ He copOGHUTHHIE
17E -2 ] _%? y{ penbcel 6e3 60sA3HH
: o R st MX MCHOPTHTb H
7=
//j;’.f‘ CHH3UTD HX Bf3-
P KOCTb MpPH HOP-
s ' MaJbHBIX U HH3KHX
i ‘ TeMrneparypax.
- -I1G0° 0" -i20° -80° <G =0° <40’ BeiBO/1bI H3 NDH-
: BENEeHHOR paboTHl
lermepaTyma MOJATBEPHAHIUCH
CKOOGEHHUKORBEIM
our. 67. (75). On aedopmu-
poBas o6pasupl M3
cop6UTH3UPOBAHHO CTa/H, MPUMEPHO TAKOrO XKe COCTaBa, pacTsd-
sxenreM, 3ajgasas nedopmauuu B 5 u 7%. Okasanoch, uTo CTape-
HHe COpOMTHOI CTa/M MOCAE TAKOrO HaKJ/ema He OKas3hlBaeT 3a-
METHOTO BJHUSHHS HAa YAApHYI0 BfSKOCTb IPH MNOHHXEHHBIX
TeMnepaTtypax HCINLITaHUSA. :

Kax u B npeapinymeil pa6ore, CKOGEHHHKOB M0Ab30BaJICs 06-
pasllaMi, OKOHYATENbHBIN PasMep KOTOPHX Obi1 5 X 37X 90 .

Jleopmanusi pacTaXKEHHEM B €ro OMNbITaX HWMena paj Nnpeu-
MyLlecTB. PacTskeHue 3a NpelesioM ynpyrocTH rapasTHPOBano
GoJsee paBHOMEPHOE HaNpsKEHHE MO BCEMY CeYyeHuio o06pasua,
yem u3ru6 uau cxarue. [lpu cxatum, HE roBops yxe 00 u3-
rube, nedopmanus He GYAET OJHHAKOBOH MO CEYEHHIO 06pas-
ua, T. K. DA MaJOii BHICOTE OCAXMBAEMOro o6pasua Ha BeaH-
yHHe I/IAaCTHYECKOH aedopMaluHu CKaXeTcs HAEHCTBHE IJIOCKO-
cTed, MEXIy KOTOPBIMH NPOHCXOAUT CIKATHE.

[To nansbiM Kuunpa (76) npu aedopmanuu CTanu CpemHeH
TBePJAOCTH OCTaTOYHAsA Aedopmanusa B 1,5% emie He BRI3HIBACT CHH-
JKEeHHs VJapHOil BSI3KOCTH NpU 06kIYHONH Temnepartype (¢ur. 63).
Jluiib yIJHHEHHE OKOJIO 2% JlaeT MNOBBIIIEHHE XPYMKOCTH.

YBeauueHUe NAacTHYECKoH aedopMaunuu X0 0% NaeT yMeHb-
IIeHHe YAapHOH BA3KOCTH Ha 1,7 x2 MfcM?, a MpH YANHHEHHH
98



B 7%, ylAapHas BSI3KOCTb JAOXOAMT 10 9,0 K2 ulcm. Ha srom
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dur. 68.

Kak Bunso Ha dur. 68, nedpopmanus B 10°/, cHHXaeT yaapHyio
B3KOCTh 6oJiee, ueMm BaBoe. [Ipu nmpaBke penbcoB B HOPMalbHBIX
VCAOBHAX C TAKHMH AedOpPMALUsIMHU HE NMPUXOAUTCS BCTPEUATHCH.
[Tomo6Haa aedopmalus NOBEAET K HCNOJb30BAHUIO MOYTH BCEro
3anaca CTaTHYeCKO# BA3KOCTH, KOTOPYIO HMEET PeJibCOBBIA METaJ,

Mbl nymaem, 4TO MOJy4eHHBIE Pe3y/AbTaThl OMNBITOB CO CTa-
pesueM COPOMTHOH CTalM MOKHO OBbIJIO Npenyraaars.

Bo Bpemsi copOMTH3anMK TeMmepaTypHHIA pexHM mporecca

TAKOB, YTO MOXHO OXHAATh BECbMa XOpOIEero BhlpaBHHBaHHS
BHYTPEHHUX HaNPSIKEHUH M KOATy/Asilu¥ KPUCTANIOB, BbIAE/IAIO-
{UXCA NMPH PaclajeHHd CTapeioniero TBePAOro pacTsBopa. ITo-
My OCOGEHHO AO/IKEH CNOCO6CTBOBATH MPOJAO/AKHUTE/NbHBIA OT-
nyck npu 600—680°.
- BrinaBmupe B 3TO BpeMs KPHCTaANBI—IIPOAYKTH pacnane-
HUS TBEPAOro pacTBopa—OynyT, BEPOATHO, CAYXKHUThb NPH MOC-
JeAyIOIEeM MOHMKEHUH TEeMNepaTypsl LEeHTPaMM KPHCTajlnu3a-
IHFd /8 BBIAEJSIIOMIMXCS HOBBIX MNOPUHA MNPOAYKTOB pacmana
CTapeouero TBEPAOro pPacTBoOpa. ;

Heo6xoauMo npH 3TOM HMETB B BHAY, YTO Pe3yJabTaThl
JIIBYX MOCAeXHMX pabOT B UX UYHCJAEHHOM BhIDAXKEHHd HE MOryT
CPaBHUBATHCS € HALIMMU KCCAEJOBAHUAMH, MPOBENCHHBIMH HAaJ
obpasuamu aas xomnpa lllapnu cpeanero pasmepa. Ha uugpo-
BBIX pe3y/abTaTax CKasbiBaeTca pasmep ob6pasua u pasmep KoIi-
pa. Kak yxe 6bl10 ynoMsaHyTO, 00pasubsl HMeJH KKBOE ceue-
Hue 4 X 5 M.
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PasymeeTcsl, 3T0 HH B KakKoii Mepe He OGECLIEHHBAET PE3Yb-
TaTOB MNPHUBEAEHHEIX MCCIAELOBAHHH, KAK 3TO MBI H MOKa3any
B Hauajie, TOBOPS O METOAaX ONpeneJeHHs YAapHOK BA3KOCTH.

Msmeuenne BenHuuHbl oSpa3ua MOBAHANO, KOHEYHO, HA IO-
JI0JKEHME TOUYKH [epexoJ]a BA3KOrO M3/10Ma B XPYNKHH Ha OCH
TeMIepaTyp M He OTPa3HJIOCh HA XapaKTepe 3aBHCUMOCTH yaap-
Has BSI3KOCTb—TEMNEpaTypa.

Ha ocHOBaHMM H3/10XEHHOTO MOXHO CA€/]1aTh BHIBOX, UTO
npaBKa Ha POJIMKOBOM MAIUWHE NPH €€ HOPMaAbHOH paboTe u
He CJIHUIIKOM CHJIBHO HCKDHUBJIEHHHX COPOMTHHIX pesbcax, HAY-
I¥X AJ5 NPaBKH, HE JOJKHA BPENHO OTPAXKaThCAd HA MEXaHH-
YECKHX CBOWCTBaX COPOMTHHIX pPeNbCOB H BECTH K IOSBJEHHUIO
0co6oi XPYNKOCTH, KaK 3TO HHOTAA YTBEPXAAJ0Ch.

KakoBa xe CyImHOCTb H3MEHEHHMIl, NPOMCXOAAIUX B peJb-
COBO# CTajnd NpH CTapeHHH. Mbl OYeHb THIATEJBHO HCCAENO-
BaJH CTPYKTYPbl COPOHTHOH, MEXaHHYECKH COCTAPEHHOH Npu
Pa3/MYHEX YC/AOBHUSIX CTalW, HO HE CMOIIHM cHeaaTh Geccnop-
HBIX BBIBOAOB. B 3aKk/I0UMTE/bHON yacTH CBOeH, yxe UUTHPO-
BaHHO# HaMu pa6ortel (71) Kprorep nuitaercs cpenaTts HEKOTO-
pele 00600WEHHsT U3 CBOMX MHKDOCKONHUYECKHX HCCAeN0BaHUIl
B 3TO¥ 06sacTH. Mbl HE MOIIM caenath GECCMOPHBIX 3aKJI0-
UEHHA B 3TOH 4aCTH HAlIEr0 MCCAEAOBaHHSA, TaK KaK HE MNOJY-
UMM N0CJAe CTapEHHUS IPH CDABHHUTE/IBHO MAaJbIX CTENEeHAX Je-
opmauuu Tex ©3MEHEHUH CTPYKTYPHl, KOTOPEIE 3ameTua Kpiorep.

Ilanee Mbl MOMBITANACH ONPENENHTb H3MEHEHHE NapameTpa
pELIeTKH a—Kene3a B COPOMTHOH cranau nmpu crapenud. Hec-
MOTpsl Ha TO, YTO CHMMKH no MmeTtoxy Jle6Gaa menanuch HaMu
6oapmoi Kkamepoit cuctreMe CHMEHC—PalHHUrep C JHAMETPOM
LUHIHHApAYeCKOd Kaccetsl 114 MM M TIIAaTe/bHO H3MEPSAIHCH,
HUKaKHX H3MCHEHHH mapaMeTpa MHl He yJOBWaH. B atom cay-
uae NPHUMEHSNHCh O6pasusl B BHIE UHIMHIPDUDHUKOB JAHAMETPOM
0,6—0,7 mm. OHu BHITAUHBAJAMCh HA TOKAPHOM CTaHKe, TePMHU-
YecKH 06pabOTHBaNUCh HA COPOHT, 1eOPMHPOBAIHCH M MNOL-
-BE€Prajuchb CTapeHHIO.

[IpoGnema crapenus craam, HECMOTPA Ha ee Ge3yCJOBHYIO
BaJXKHOCTh, JJI1 HAC B JAaHHOH paboTe uMe/aa JMIIb MNOACOOHOE
3Hauenue. IloaTomy, ecrecTBeHHO, B 3TOH r/iaBe MH HE MOTJR
JaTh €€ HCHEepNuBaKOUMi 00630p M OOCYyIUTH €€ BO BCeX Ie-
Tanax. Ho ona no/xna METEPECOBATh MMEIONIMX NENO C Pelb-
COBO# CTaJbIO.

Ham aymaercs, 4To B mNepByl ouepeib HEOOGXOZHMMO 34,
HSITBCsSI BONPOCOM O CTaPEHHH CHIDOH PeabCoOBOH CTalu B pe -
3yJbTaTe HAKJeNa HAa NOBEPXHOCTH KaTaHusl.

[lectrpora ©W NPOTHBOPEYHBOCTb YACTH pE3YJAbTATOB Hes
KO TOPHIX HCC/IE€NCBAaHUH, HAJIHYHE Takux (HhaKTOPOB, BO3MONK-
HOCTh YY€CThb KOTODHIE I/ KOHCTPYKTOpa M moTpcOuTens cra-
JH BeCcbMa OrpPaHMYEHH, HAIpUMep BJHSHHE Ha XapakTep
CTapeHua COJepKaHUs CKpana B IIMXTE MAapTEHOBCKOH Meyu-
YKasplBAalOT Ha HEACHOCTb MHOTHX SIBJIEHHH, MJI0XY0 060CHO-
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BAHHOCTb YaCTH BBHIBOJOB U HEJOCTATOYHBIH YYeT HEKOTOPHX
06CTOATENBCTB.

Ha oxuu Takoii HEyuYTEHHHII BO MHOrMX paboOTax MOMEHT
BaM OBl XOTeJ0Ch 06paTHTH BHHMauue. Benb Ha mpomecc cra-
pPeHHS OKa3bIBAIOT CHJbHOE BJHMAHHE YCJIOBHUSI PACKHCJEHHA, a
CTaZo ObiTh, H BeJHYMHA 3epHA, oNpeleaseMas MO CNOCoGy
Ona, B craau. Kak mokasan epru (77), X0powmo pacKHC/IeHHAs
CTaZb OYEHb C/NAa60 MEHSIET YAAPHYIO BA3KOCTh [OCAE CTAPEHHUS.

Beannuuna sepna cranu, onpenenessas no cnoco6y JHa, B 0Nk -
Tax JlpsikoBa KoJebGanach B npezenax 8—I12 3epen Ha 1 am2 npu
yseanuenud B 100 pas. Takas cTanb, KaK MBl yXe€ BHIEJH. He
Aana npu MaJelX CTENEHSX MpeaBapHTEIbHOH aedopmanun
3aMETHOrO HW3MEHHHSl MEXAHHYECKMX CBOMCTB I10C/I€ CTapeHus.

Bunumo, BenuuyMea ayCTEHHTHOrO 3€pHA B CTaJH HMEET
Goabiioe BAMSHHE HA XOJ MPOLECCa CTAPEHHS JHUIb NPH 3HA-
YUTEABHBIX JAedopManusax craju.

Ham kamercs BOSMOXKHEIM OGBENIMHHTD DS, HA NMEPBHIl
B3IVISIL BECbMA HEMOXOXHUX, ABJEHUN: €CTECTBEHHOE CTapeHue,
MEXaHMYECKOe CTapeHHWe W XPYNKOCThb CTaJu NMPH OTnvcke. Be-
pPOfITHO, B OCHOBE BCEX 3THX MPOLECCOB JEKHT ONUH OO Ui
—pacnajieHue TBEpPIOro pacTBOpa, OKAa3aBLIEroCs MEpecHleH-
HbIM NpH JAaHHOH TeMIepaType U BHIASIAIOIIEro u3 cebs ka-
Kyi0-TO KpPHCTanJHYecKyio ¢asy. dTta (asa MOXKET OuITb HeHus-
MEHHOH MO0 COCTaBYy B TE€YEHHE BCEro IepuoJa CTapeHHs, HO
MOXET MEHATb CBOH XMMHYECKHH COCTaB B OMNpEJEe/JEHHbE MO-
menThl. Tak, Bbumo¢ (Bischof) (78) moxkassiBaeT BO3MOKHOCTH
NepeX0/a BLIJGNUBIIMXCS MNPU OTNyCKe KapGHAOB B ApYrHe,
Gosiee GenHble, HAPHMED, MapraHleM, XPOMOM.

Iepopmauus mo6oro Buaa, BAMAA HA YNPYrHe H3MEHEHHS
PElEeTKH MeTass1a, OYeBHAHO, BHI30BET MepeMelIeHHe MPeneaos.
PacTBOPUMOCTH KOMNOHEHTOB B NaHHOM TBEPAOM PacTBOPE..

Onsital (79) no onpene/eHdd BJAHSHHA BHELIHETO NaBJACHHA
Ha XOI MpOL:eCCOB CTAaPEHHs N0 HEKOTOPOH CTENEHH 3TO MHe-
HHE MOJATBEPKAAIoT. ' :

Bce cBoiicTBa Meraasna mnocae crapeHus GyAYT HAXOLUTHCS
B BECbMa TECHOH B3aBHCHMOCTH HE TOJABKO OT XUMHYECKOro
COCTaBa BBIAEAAIONEHCA M3 MNEPECHUIEHHOTO pacTBopa (asel,
HO ¥ OT NHUCNEPCHOCTH €€ YaCcTHU W MecTa €€ BHIaJeHHUS B
CTPYKTYype cinJjaBa.

Teeparie pacTBOPH € OrpaHUYEHHOH PACTBOPHMOCTHIO MOCT-
POE€HH N0 NMPUHLUMIY BHEAPEHUS B PELIETKY PACTBOPHTENA-ATO~
MOB npucaaku (pactsopumoro). Kpucraaan ¢asul, conepxamess
aTOMBbl PDacTBOPDHUMOTO, BHIJEAAACH BHYTPH KPHCTANJIOB OCHOB-
HOTO MeTaJ/ina, 3afiMyT onpeneseHHOe MOJOXKEHHE [0 OTHOIIe-
HHI0O K OCHOBHBIM KDHCTaAJOrpauyecKUM HANpPaBJEHUSIM NOC-
aennero. Kak Mbl nokasaam B OxHOH M3 cBOouX paGor (80),
a30TOCOZepKalas (pasa B CnyaBe XKene30—a3oT, TaK HashBAEMbIe
»HUTDHIHBIE HIJBI®, BBIAEASETCA B KPHCTAMIE Kene3a No rpa-
HAM pOMGHYECKOro jpojexasapa. BeposaTHo, nmoxobHoe sBaeHHE
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umeeT o6mMi xapakrtep. Mul aymaem, uTto J00asd BhHIAESIO-
111asiCs K3 NEepecHIEHHOro TBEPAOro pPacTBOpa KPHUCTAMIHYEC-
Kasg (asa mo/KHA HAXOAUTbCA B KAKOH-TO KpHCTamtorpadpu-
YeCKOW 3aBHCHMOCTH OT PELIETKH PacTBOPHTENS U BbIAENATbHCS
110 onpene/eHHbIM KPUCTANIMYECKHM NOBEPXHOCTAM,

Bausinde TakuM O6pasoM BHAENMBIIEHCA (daskl Ha MexaHu-
yecKkue cBoMcTBa MeTaana OyIeT HAXOJMTHCI B 3aBHCHMOCTH
OT TOro, HAaCKOJbKO OHA 3aTPyJAHAE€T XOX MJaCTHYECKO#H Je-
«opManuy, BHYTPUKDHUCTAJJINYECKHE CABHTCH B 3€pHE CIIJaBa.
Henb3si, pa3ymeercs, rOBOPUTh O YHCTO MEXaHHYECKOM JEHCT-
BKH Takoro cerperara (no selpaxkeHHio ['anemana), npeacras-
Jifil ero B BHJE IIMOHOK B COCTaBHOH OaJjke, KOTOpHE Mpe-
USATCTBYIOT CKOJJBXEHHIO APYr OTHOCHTE/IbHO JApyra COEIHHsEe-
MBIX yacTell Takoi OaJKu. ! .

Ero nedcrBue OyxeT BeCbMa CUJABHO 3aBHCETH OT BE/JIHUYHHBI
OT/AENbHBIX KPHUCTANIOB, a HE OT OOWEeHd MacChH BHIAEAHBLIErO-
¢q cerperata. [loka OoH npeACTaBAfeT BBICOKOAMCHEPCHYIO a3y,
pacnosokeH Ha MHOCMX IOBEPXHOCTAX CKOJbXKEHHA KPHCTANIa,
‘OH MOMKET OKa3plBaTh 6sarogapsi CBOEMy NPHUCYTCTBHIO nedop-
MUpYIOlllee BIMSIHME HAa COCeJHHE MeCTa KpPHCTANIMYECKOH pe-
iIeTKH OCHOBHOro metansaa. [To Mepe pocra KpHCTaAlI0B 3TOM
«asun uyucao neOpMHPOBAHHBIX MECT B OCHOBHOM KpUCTaljle
OyneT YMEHbLIATbCS, HANPAXKEHHOCTh PEIIETKH TMOHEMHOTY HC-
ye34aTh. IT0aTOMYy, HAayWHAg C KAKOro-TO MOMEHTa, 00pasoBaB-
myiocs AByxdasHyio cucteMy (OCHOBHOH METa/Js M CErperar)
MOXHO pacCMaTpuWBaTh KaK MEXaHH4ecKylo. OoJsee HiIM MeHee
pPaBHOMEDHYIO CMeCb. AHAJOrHIO CO WIIOHKAMH, OJOKHPYIOUIHU-
MH HEKOTOPYIO HeOOJISUIYIO -4acTh BCeX BO3MOXHBIX IIJIOCKOCTEMH
CKOJIbXEHHsl, Tenepb MOXHO NPUHATb. Beneacrsue ocBobox e«
HUA OT OJOKHUPYIOLIMX KPHUCTANNOB Cerperara 3HAYUTENbHON
yacTu OGJOKHMPOBAHHBIX BHAYa/JE NJIOCKOCTEHA CKOJBXKEHHA BsA3-
KOCTb MaTepua/a BO3pacTer.

KosuuecTBo BHAeauBiueics @aspl 6yner o6yCa0BAEHO H3-
MeHEHHeM ee paCTBOPUMOCTH B OCHOBHOM METaJjje NpH NaHHOH
PA3HOCTH TEMNEPATyp ¥ HAJMYHOM IpalHeHTe KOHUEHTPAUUH B
paccmatpuBaeMoi Touke. Ha pacTBOpuMOCTH OTpasurcs, Kpo-
Me TOrQ, CTeneHb NJaacTH4Yeckod nedopmaunuu Meranaa B CMbIC-
Jie BLI3HIBAEMOH €10 ynpyroi nedopManud PpeLIETKH.

OnTumanbHasg TeMmneparypa CTapeHus ¥ MNOAXOAALIasT KOH-
LIeHTpalus - NepPEeCHIEHHOr0 TBEPAOTO pacTBOpa MOTYT JaTh
Bhile/eHHS B KPHCTaN/I€ TAKOH JAUCHEPCHOCTH M TaK OJOKH-
pyIOllHe NOBEPXHOCTH CKOJBXKEHHS (TOPMOXEHUE CKOJIBXKEHHS
BCJIEACTBUE MEXAaHWUECKOH 3aJE€PXKKH M B PEe3yaAbTAaT€ MECTHOro
MCKAXEHUsI NPOCTPAHCTBEHHON DPELIETKH, UCKPUB/AIOMETO NYTH
CKOJ/IbKEHHS), UYTO MOJYUHTCA MaKCHUMalbHOE CHUXKEHHE BO3MOXK-
HO{ BEeJMYMHBI MIACTHUYECKOH medopManuy BCEro MeTaJauyec-
KOro arperata ¥ OCOOEHHOE NOBBINICHHE YAAPHOH XPYNKOCTH.

[ToBhilIeHHE TeMIEpaTyphl CTaPEHU 32 ONpeAe/NeHHBIH Temme-
pPaTypHHI NpPees, KOrja B Ae/ IS0 Hecs KpUCTaAI0 ObICTPO pac-
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TYT, WM BHIeNeHNAe MCKaKaloled pemerky H BXo[dAlled B KpH-
CTAILIH 0CHOBHOTO MeTaJjlia MPUMeCH B BHJE I'asa (BOJOPOJ) Yy YIIHT
BSA3KOCTH IOTOMY, U4TO VBEJIUUEHHE pasMepoB KPHCTAJIOB BHIIEIIAIO-
weiica Passl B IepBOM ciIydae MoBieder 3a c000ii CHATHEe YaCTH BHYT-
PeHEHX HAUpsKEeHWii W YMeHbIIeHHe udcja OJ0KHpOBaHHBIX —I10-
BepxHocTeil Ccrosibikendd. Bo BTopoMm caydae paCTBODEHHBIH Ta3
apocro yiiger U3 mMerajiia B aTMocdepy.

Kakue npHMeCH BBHISHBAIOT DTH SBIEHHEA, CKasaTh CerofHsd, 1O
HaIleMy MHEHHI0, BIIOJHE OIpeJeJeHHo — 3aTPYAHUTeNbHO. MOMKHO
TM0JaTaTh, UTO 9T0 — B IEPBYI0 ouepeb B peibcoBoit M BooOMIe
KOHCTPYKIMOHHOR VIIepoJHCTOR cTajgl — BOZOPOJ U a30T, a 3aTeM,
Gosee BepoATHO, — YIuepoA, Pocdop # ruexopos. He mecrmiouena
BO3MOJKHOCTH BIHAHASA Ha KY3HEOKYIO CTalb TaKUX NIpHMeceii, Kak
OHHE — Hen30esKablil CIYTHUK MHOTUX KY3HEIKUX Py, WIW MbIIIb-
AR, BapasKalomyii KepueHCKH@ wmerann. Bompoe, mnecMoTpA Ha
©00.1bII0I HHTEpEC K HEMY, elle CIUIMKOM ¢1alo H3yyen.

V. BIUAHUE HEHOTOPbIX SJIEMEHTOB HA
' XONO4HONOMKOCTb CTAU

B murupoBanmoil yie pabore IlImuara (65) Hmeerca NOIBITKA
BLIAGHUTHL BAMSAHME Ha XO0J0JHOJOMKOCTH CTajJd, BepHEe — OUYCHb
MATKOTO JKejesa, TaKHX DIEMEeHTOB, Kak KHUCIOpoA, cepa, Qocdop,
as30r. Asrop Opan odeHb TIIATENbHO HPHATOTOBICHHOE IKEIE30, CO-
JepiKamde yIuepoJa B KOTOpOM JAep#ajoch B mpejenrax 0,001 —
0,0017%,, U IpHCAKABAL
K HEMY YIOOMSHYTHE BEHI-
1ie HJIeMEHTEHL.

IIpp  MHHEEMAJIBHOM,
JOCTHHAMOM B YCIOBHAX
onbiToB IIMuaTa ,CoMepHKa-
HUH KHcIopoda 0,00289%,
BA3KOCTh MeTaJLla COXpa-
HAeTcd Ha IPHMEPHO II0-
‘CTOAHHOM  VpoBHE [0
—50° (Ppur. 69). Ilosoime-
HUe COJepHaHusd KHCIO-
poia Ao 0,1129%, BHI3LI-
BaeT mpd 0° CHUKeHHe
ViapHo#i BA3KocTH ¢ 17 : .

10 I1)1 K2M[/CME, T. €. TIO- 0 a-0-20 50 00 oo 300
uru ma 309,. Murepecmo, TerineraTyaq (8 L)

qro Opu —80° KHUCIOPO, Our. 69

HEe BJIUAET COBEPIIEHHO HAa :

VAapHY0 BA3KOCTH CTAJH, HMEIONTYI0 IpH 3To# TeMmIeparype [io-
BOJBHO BHAYATENbHYIO II0 CpaBHEHHIO ¢ -+50° BeIHYUHY. .

Boumanne ocopa Ha X0MOAHOTOMKOCTH OYeHb MATKOR Crasih
aTokasaHo Ha Qur. 70. Bepxmiolo KpHBYI NpHHEMATL BO BHHMamHe
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BpSAA U MPUXOJAUTCH ,— MaTepHaJ ¢ TaKAM HUBKAM CoAepHamiem
9TOTO DJIEMEeHTa BCTpedaercs upesBhuaiino pearo. Boaee peaixbmbim
OVAyT 3HAUCHWUS BABKOCTH s cramu ¢ 0,0619%, ¢ochopa (cpepnas
kprBasd). Kak BUpNM, moBsIIenne cofepiania PocPopa cBepx Bes-
KUX JONYCTUMBIX TIpeJieoB He 0YeHb CHJIBHO YBeJIWUHBAET XpYIH-
KoCTh MATKOf cTanu mpH oOpramofl TemIiepaType H erie TOro MeHbIIe
npr —80°. ViapHas BA3KOCTH cTajd ¢ cofepHamuem 0,061% P
npu —80° Oyer paBHa 3 xem/cm?, a ¢ cofepmamuem 0,1249% P —
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2.5 xem/em?. Komeumno,
kapruma OyaeT MeHATh-
¢Ad ¢ ORHOBPEMEHHLIM
DOBHIIIEHAEM COJepia-
HUSA YTIaepoja.

Becbuma cHIbHO VB~
JTUYABAET XOJO0ZHOTIOM~
KOCTh MATKOW CTaan
a3or. DBdaskocerh IpH
—80° cHuKaeTcs BABOE
TpU MOBHIIEHUA COAeP-
manua asora ¢ 0,0000
1o 0,01219, (¢gur. 71).

ITourn me geficTByer
Ha  XOJOZHOJIOMKOCTD
mofo0HoT0, BEChMa Uh-
CTOTO, JKejesa cepa.

Ouenb CUIBHO CKa-
3bIBaeTcs Ha YAapHOi
BA3KOCTH yTepo/, (Pur.
72), IOKa ero cojJepiHa-
HUe He BeIHuKo. Yiap-
Had BABKOCTh IOUTH
¢B00OAHOTO OT YIUIEpOAa
seesa (0,0019, C) mpu
0° paBHa 17,2 %em/cm2,
TOrJa _Kak B CaOy-
Yae TMOBHIMIEHUA COAep-
MaHUSA  yraepoia  Jo
0,11% oma mDajaer 10
12,2 kem/em2, T. €. To-
urd Ha 30%. Janbmeii-
mee yYBeJUUeHHne Coiep=
HaHug yriepojaa B de-
THIpE ¢ JUMHAM pasa
(0,649,) camEaeT yaap-
HYIO BA3KOCTH IpU TOi
#e TeMIiepaType TOoJb-

KO 7o 9 xem/cm2, T.e.BceTo Ha 26%. Ha ¢ur. 72 Bmpamo, uro npm
—80° yriepoJ OpaKTHYECKH He BIMACT Ha XOJO0AHOIOMKOCTD CTAJIH.
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Onwerrar HImuata, eyada mo onuHcapuio, TaHHOMY aBTOpoM, ObIIH
nocTaBJIeHbl BecbMa TiaTeabHo. OH onepHpoBajJ € 4pe3BBYaiino
YUCTBIM MeTaJaoM. BEBIBOJX, KoTophi#l mampallidBaercsa caMm ¢o0oii:
Bce men30emable IpUMECH K TeXHUYECKO# crajH YBeJIWUIHBAIOT ee
XpyHIKoCTh., B eBapHBIX
mBax oco0enmo MHOTO
a30Ta W KHCIOpOJda, a IIo
colepiHaHUI0 YTIepoia
OHU TpUOTHAAIOTCA K Me-

%

Q
rajury Ivmara, ©, 1o Ha- E/’g o T is
MeMY MHGHHIO, STAM MO~ [~ 7 g
Ho 00BACHATH UX 0c00eH- S | b R | TSN
HO CHIBHYIO X0JI0LHOIOM- g L s e RS
KOCTb. Qo] ga% s Ok

Heemorps ma  Goxrb- § alL 0537520

HIYI0 MEeHHOCTH DTOT0 MC- g <
clejoBanuA, IepeHecTH -ﬁ 2
ero pe3yJabTaThl HeToCpe/- g : '
¢TBeHHO Ha 0OBIYHY IO & DaA02050 00 2 Jm
CTallb BCe-TaKH 3aTpyl- - JBMnEPATYM. (B f}
HUTeJBHO BCIeAcTBHE 00- : e
Jiee 3HaYUTeJIbHOTO KOJIH- @ur. 72

JecTBa BCeX IpHUMeceil B
Hell, YUYATHIBaBMUXCSA ¥ HE YUUTHIBaBIINXCA (HalpHMep Maprapen
1 KPEMHHUI) aBTOPOM.

Jnsg BHACHCHUS BIHAHUA CofepiaHHA VINEpoja Ha BA3KOCTh
00bIIHO#, TOPTOBOil cTanu, cojepialieil HopMaJbHbe IPUMECH, MpH
HU3KUX TeMIepaTypax, mMbl, coBmectno ¢ K. A. Beccomoseim u II. C.
Tpauna (81), pemuin HecaegoBaThb ¢Talb ¢ MUHAMAJIBHO BO3MOMKHBIM
coJiepiKaHueM yriepoja, ¢ 0,45%, yriaepoja U 9BTeKTOUAHYIO.

TlowyunTh crand ¢ pasaWuHBEIM CoJepsRanydeM yriepoja B VHa-
3aHHBIX IpefiejaXx H IOCTOAHHBIM CoJepiKamueM BCeX 0CTaJbHBIX
(maprauemn, kpemnuii, Pocop, cepa U mp.) IpHMeceid UpesBLIUaiHO
saTpyaauTenbuo. IlodromMy MBI pellmid B3ATH peabCoOBYI CTaJb,
CHHUSHUTH Cojlepikanme yriaepoja BHell 1o MUAUMYMa IyTeM o0es3yrie-
POKHBaHUSA H J0BECTH eTo cojepikanne 1o 0,9%, IpH IOMOIIH NeMerH-
TaIH.

B kauecrBe ucxoAmoro MmarepHaja ObLTa B3fTa MapTEHOBCKAST
cragb Takoro cocraBa: C — 0,43%; Mn —0,14%; S —0,014%:;
P — 0,0899,.

T'omoBra peabca IpokaTHBaJach IIpH Temmeparype 900—1050°
1o pasmepa 6 X6 mm. Ilomyuemnble KBajpaTHble HIPYTKHA 00e3yrie-
POKUBaJUCh B arMocepe BiamHOTO BOJOpOAa TpH TeMUepaType
870° B Teyenne 120—140 gac. (82). JLag 91010 00pasmpl MOMEIIAINCH
B riasyposannoii apPopoBoit TpyOKe B DieKTpHUecKyI0 meub. Ye-
pes TpyOKRy LpoIyCKajicd XUMUUECKH UHCTHI BoZopod (QHpMbI
KannOaywm), HachimaBmnics mapaMy BoAsl IpH TPOXOMKICHAN Uepes
CKAAHKY DBumkiepa, HamojmeHayo0 Topsadeir (95°) Bogoit. UroOwl

105



n30emarb KOHJCHCAMHA Ilapa Ha IYTH B Iedb, COCJHHHTEIbHBIE
TpyOKH HarpeBaJuch HUXPOMOBEIME CIHDAIAMH. :

ITocae Taxoit 00paboTKE colep#anye yInepoia B CTAJH CHHMKA-
710¢h 70 0,0229,, cojepiKaHne OCTAIbHEIX IpHMECEH MOUTH He MeHs-
J0Ch. AHanu3 craad Aaj Takde pesyiabrari: C — 0,022%; Mn —
1,09%; P —0,086%; S — 0,0239,. IloBrimenne cojepiKanusa Cephl
00BACHACTCA pasinuieM B MecTax BBATHA Ipo0. CaMbIM BaiKHBIM
00CT0ATeILCTBOM, KOTOpoe He YudThiBajgoch IIMuaTOM, II0 Hamemy
MHEHHI0, ABJIAeTCA MOCTOAHCTBO KOJMYECTBA HEMETAJINYCCKHX
BKJIIOUEHHH M, UYTO elle BayKHee, HEHM3MEHHOCTH HX PaCIoJIOKEeHUS
U QopMHI 110 CpPaBHEHHIO ¢ MCXOJHBIM MeTaJaoM. Bogopoi BecbMa
¢1a00 mojeiicTBoBaM Ha O0JBIIMHCTBO NLTAKOBBIX BRIIUEHUHA; OHH
0CTaJHUCh Ha CBOUX MeCTax M He M3MEeHWINch Mo (Qopme W pasmepaM.

Jlna yramemus BoA0pojAa, pacTBOpHBIIErocA B Merajuae, o00pas-
OBl OTARHUTAJHUCH B BaKyyMe IpHU Temueparype 1000° B reuenne 10 yac.,
MEJJIEHHO 0XJadk/IaJIuch B BAKYYMe U BLIJepAuBaIuch B Teyenue .20
Jueit mpu oObrgHOR TeMIeparype.

Rax yrasoiBaer Meckun (Messkin) (83), maxoAdamuiica B craiu
BOZOPOJ, B 3HAUYUTENBHOH YaCTH YA AeTesd IIpy HaTpeBaHuu MeTaJljia
B Teuepre 4—~6 yac. npd 800°; moaHOe YAaJeHHe BO3MOIKHO TOJBKO
IIDH OTHUTE B BAKRYYME.

ITo pammeim Jloxwmeiiepa (Luckmeyer) m Illemka (Schenk) (84)
0C0o0eHHO CHIBHOE BHIeNEHNe BOAOpOAa W3 fKejre3a 3aMeTHO B TOUKE
Arg BerefcTBEe Pas3IHUHOE pPaCTBOPHMOCTH Ta3a B a-iKejeze H

Y-ienese.

Ha ocHoBamWM 5TUX JAaHHBIX MBI MOJaTaJ®, 9T0 NpHHATAS HAMH
00palorka 00e3yIiepoiKeHHHX B BoJopoie 00pasmoB BeleT K Via-
JIEHUIO BCET0 paCTBOPHBIIEr0CH BOJOPOJA.

Jl1 MOryYeHna SBTEKTOUAHOM CTaill KOoBaHbBle HNPYTKA TOABED-
rajiuch TMeMeHTAIUh ApeBeCHBIM yIueMm ¢ 309, YIeruciaoro Oapus.
Tlemenranus Bejach B Tedenne 6 wac. Hpu 1000°. Tepmuueckuii pe-
JHAM M c0CTaB cMecH Oplnd mofo0pambl mociae pafa oubitoB. Iaud
MONepedHoro cevensa o0pasma Mocie MeMeHTAINN ACHO H0Ka3bIBaJ
TpH €108, OOBUHBIX B MOX0OHHIX caydadx. ITocae AomoIHUTeTBHOTO
OTiKHTa B TeueHue 12 9ac. B muTepsase 1000 —1050° B HToTe mpomie]-
medi guddysnu murud cTadd IpeicTaBIAT PaBHOMEDHOE MEpIHATHOS
IoJe, a cofiep#aHue yriepoja Bo BCEX TOUYKaX CEUCHHS, 10 JaHHBIM
aHaausa, Koxebaloch 0koxo 0,82%,. Tlusa mpefoXpamenusa oT o0esyr-
JEepoiKUBAHUA BO BpeMs OTHATa 00pa3mbl MOMENIAIUCH B KEIe3HEE
KOpOOKH M 3aCHIIAJHCh CMECHI0 KBapIeBOTO TeCKa M APeBECHOTO
yrisa. Amanus o0pasmoB Iocje MeMEHTAIlHW Jajl Takoe colepiKamue
cocraBaaiomux: C —0,83%; Mn —1,129%,; P — 0,0889:S —
0,015%,.

ITocie orwura Bee 00pasmbl HOPMAJIH30BAIACH O0XJIaK/ICHAEM Ha
Bo3ayxe ¢ 800°.

B manbpedimem MBL XOTeXH MOJYYUTH KPYIHBIE MOHOKDHCTAJLIHL,
HO, K COMaJEHHI0, 3TOTO CleJaTh He VAal0Ch,— MaKCHMaJbHA M 1110~
Malb 3€pHa, HOJYYeHHAH IIPH pPeKpUCTAJIH3aOUU Hamiero o0es-
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VITIEPOsKEHHOTO MeTasla, Koixe6axach okoixo 1 mm2. Ilpm meexeno-
BaHUH KPYIHO- H MEJKOKPHCTAJIAYECKAX 00pasmoB BEIACHUIOCH,
9T0 XOJOZHOJOMKOCTh MATKOTO #Kejesa IIpoABIAETCA TeM CUIbHee,
YeM KpYIHee 3epHO.

TIA MOJIYUeHHS MOHOKPHCTAJIIAUeCKAX 00pasmoB Mbl B3AIH CO-
BETCKOE apMKo-iKenes0, ni00esHo mpuciagHoe HaMm B. A. Mo#apo-
BbIM (XapbKOBCKUH HHCTUTYT METAJLIOB).

Kpynmoxpucrajpinueckie U MOHOKpHCTaJIINUeCKHe 00pasmbl H3
apMKo-sesesa HM3TOTOBIINCH IIYyTeM HIpOKAaTKH Ha JabopaTOpHOM
CrTame ¢ HOoCHeYIOMUM pacTsameniem Ha 3—>59, H oTiurom. Maxcn-
MaJIbHBIe pasMephl MOHOKDHMCTAJJI0B, IOJYUYEHHHX MpH 9T0M, OBLIH
5,56 X5,5X65 mm. B oOpadoranmom BHAe 00pasisl HMEJTH Da3MepH
4.5X4,6X 45 mm ¢ TPEYTOJIbHBIM IIPOPE30OM rryOumpo# 1 mm, yriaom 45°
W pagmycoMm 3akpyraesud 0,25 mm. OHM HCOBITBIBAJHCH Ha KOIIpe,
MOITHOCTBIO 0,5 KeM.

Pesyaprars wenpitanuii gamsl Ha Qur. 73. MomokpHcrajsiHye-
CKHe 00pasmpl U3 apMKo-#esesa (Mupud A) Jaad ueHb 3HaYHTENb-
HYI0 BA3KOCTH, TOTJa Kak 7
00pasmpl co cpeinei Be-
JHuAHO# BepHa (¢ IUIO-
Majanio Ha OIH@e 0K0J0
1 mm2) moka3aau 3HAYH-
TeAbHYI0 XpYIKOCTH (-
nusg B). MoHOKpHCTAILIbE
JaJ¥ B cpegaem pu —20°
YAapHYI0 BA3KOCTH 0P~
Ka 6 xem/ecm2, a KpyHHO-
KpHUCTAIHUECKHe— JIUOIh
0,6 %em[cm2; pasHUIa B
JecAars pa3s. IIpuw —100°
BA3KOCTH Beex 00pasmoB
CpaBHAIaCh, vias 10 0,3
xem/em?. UnrepecHo, uTo
IpH —60° MOHOKpHCTA - b
JIbl TOKABAJIH €IIe 0YeHD o B A \

BHAUUTEJIbHYIO BA3KOCTDH g

)

N tn
]

HnAPHAR BAFKOC T (8 Krofor)
(W)
|

ny
P

— 2,4 xem/cm®. Hexoro-

pHle  MOHOKpHCTAJIAYE- % o o B /40 o
cKue 00pasbl, HCIIEITHBAB- TermeraTyen (87)
mmecd 0e3 HaZpesa Ha Ko- Our. 73

npe Hlapmu, npu Temuepa-
TYpe HHAKOTO BO3AYXa, He NOMANUCh, a JUIIL H3THOAIHACH. DTO Ha-
XOAUTCA B IPOTHBOPEUNH ¢ JaHHBIMH HEKOTOPHIX aBTOpoB (85) o
UPE3BRYAHHOH XPYIKOCTH MOHOKDHCTAJIOB sKejgesa NpH TeMIepa-
Type HHAKOT0 BO3AYXa.

BokoBble ¢TOPOHE! H310MAHEBIX Ha KOIPe MOHOKDPHCTAJIHUECKHX
00pasmoB ObLTH IIPOTPaBJIEHE peaxtuBoMm PpH; 9T0 OTYETIHBO BhHI-
SIBUJIO JIMHHH CROJbEKenudA. Merogom BaaBivBanus WIIH B G0KOBBIE
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moBepxHoerh 00pasma 1o cnoco0y TaMmanua 0610 00HAPYHEHO, 9T0
BO BCeX MOHOKpHCTAJIaX ILIOCKOCTh KyOa JemUT MouTH Heplemn-
JAUKYISPHO 0CH 00pasia. :

W30M MOHOKpHUCTAJIa IPH TeMIlepaType :KUAKOTO BO3AyXa e
10 Xopomo Bhipaskennoii mmockoctd. Ilapannenbmo Taroii Imroc-
KocTd Oblla BHIpe3aHa IUIACTHHKA TOJMMHAHOM 0,1 mm U IpocBeuyeHa
mo cmoco0y Jlays. MecnegoBanue peHTTeHOIpaMMBI I0Kas3alo, 9TO
MJI0CKOCTh CKOJIa COBHajaer ¢ MIOCKOCTLIO [001], T. €. ABIACTCS
rpanblo KyO0a.

Yueno nupuii ¢IsuroB, o0HapYMeHHBIX IPH TPaBJICHUU IO CHO- .
co0y ®pH, Ha 3epHAX KPYIHOKPHCTAJIIHICCKUX 00pasIoB, CIoMan-
HBIX HpH KOMHATHO# Temueparype, ObUIO BHAUHTENBHO 00JbINe, YeMm
B 3epHaX TaKHX e 00pasmoB, UCHEITAHHHIX IIPH TeMIIEpaType Huj-
Koro BosAyxa. Tak kak mojfioOmoe TpaBiemue oOHapy:KUBaeT mHe
TOJNBKO JUHUA CKOJBKEHUA, HO W JBORHUKH, TO MOIKHO YTBEPKIATE,
yro ¥ uguesgo 00pas3oBaBIIUXCS JBOMHUKOB YBEJIHUNBAETCA © IOBbLI-
niegyeM TeMIepaTypbl UCIHBITaHUA.

PexncoBass m sBrexrounada (meMenTOBaHHAA) CTAaJW HCHEBITHIBA-
JMCH B HOPMAJH30BaHHOM COCTOAHUA ¥ B COpOMTH3MPOBAHHOM BHJE
7 opd TemIieparypax -+20,
—20, —60,—200 =—180°,
Ha ramayo TOUYKY, Kak
H B IOpeAbIIyIIeM Ciaydae,
\ Opaaochk o 2—3 o0pa3-
1A, ecJu He ObLIO CHIBHBIX

.

\
! 5 pacxowieniii B Bmaue-
\ HUAX YAapHO# BA3BKOCTH.
e : B orom cayuae Opanalchb
\ KOHTPOJbHBIE 00pas3Ihl.
Tepuuveckasd 00padoT-

Ka Ha copOHT B3aKiIioua-
Jach B 3aKaJKe W OTOY-
cKe IpH 620 ® 670° (ur.
74).

Kax Bugmro u3 Qur. 74,
HauOoablleli  BA3BKOCTHIO
OpH KOMHATHO# TeMmIepa-

_% Type oOmajaer cHpa s

V]

HaAPAa BASKOCTY (B KrHcr®)
(&%)

—~—

2]
At gy ¥ T cTalXlb G COAepHaHHe
B At SRl P i 0,459%, C (ummua 7, or-
TerneraTuPs (8T) yCK 670°;, JUHUS 2, OT-
Dur. 74 nyck 620°; auauda 5, oTo-

dIKeHHad CTaJb) U Hal-

MEHBHIEH, Kak M ciefoBajo oEHAaTh,— ¢ 0,9%, C (1UEHd 3, OTIYCK

670°; nupuA 4, oTHyCK 620°; amHMg 6, oToKKenHaA cTagb). IlpaBaa,

a0coaIoTHaA BeJTUUNHa BASKOCTH P BCeX TeMIepaTypaxX UCITBITaHu T
HeBeJHKa, U IpH —60° o0e craiu 0JHHAKOBO XPYIKH.

CopOurH3amysa BecbMa CHIbLHO MOBHIIAET VAAPHYIO BA3KOCTH B
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HHTEpBaJe Temueparyp or +20° g0 —60°. Craab ¢ cojepiKamuem
0,459, C, saxanexnad ¢ 900° 1 oTmymeHHas Opa 670°, 1aeT BechbMa
Ooaplioe 3Havuenye ViapHo# BA3KOCTH, paBHOe IpH —+-20° 6 xem/cm2.
TTomoOunim ¢mocoOom oOpaloragHas cTaab U IpH — 60° coxpamsder
BIOJIHE Y/A0BJIETBOPUTEIbHOE 3HaUCHUE YAapHO# BASKOCTH HOpPAAKA
1,7 %em/em?, M TUIIDb IpH — 100° 91a Benwuna HajgaeT 10 0,7 xem/cm?.

IIpr — 60° copOurn3upoBaHHad DBTEKTOMAHAS CTAJlb, MAJO YeM
oTIAYaercA oT copOuTHOI cTanu ¢ cogepkanuem 0,459, C. Moo,
HOBAAUMOMY, YTBep:gaTh, YTO CojepiKaHue VIjiepoja BbIIe olpe-
JIeJIEHHOTO Tpejiesia MaJjo BIUAET Ha BASKOCTh COpOUTHOHR crasu.
Hsmenenne TeMuepaTypbl OTIIYCKa, OKa3biBaeT BO BCAKOM oaydae 00-
jee CUIbHOE JeficTBUE Ha M3MEHeHHe BABKOCTH, 4eM KojeOanus B
cofepiRanuu yIiepoja B HECKOJbKO AecATHIX Hpolenta. Ha ocmosa-
HHH 9THX OIBITOB MOMHO CUUTATH, UYTO COPOUTH3AMUA CHUAKALT XPYII-
KOCTH CTajefl IpH HU3KHX TeMIepaTypaxX He3aBHCHMO 0T CoJepiKa-
Hug yraepoja (KOHEYHO, B OIIpeleJeHHLIX IIpefesax, HauhHasd, BH-
aumo, ¢ 0,49, C).

Bompoc 0 3HaudTeIbH0# BASKOCTH MOHOKPHUCTATIIHICCKUX 00pas-
0B HY#KIAETCS B AOMOJIHUTEIBHOM 00CYA/IeHIH.

Kag ObLio yomoMsgyTo B Haudase 9Toii pa0oTel, MBI HHTEpECOBa-
JUCH TJIaBHBIM 00pa30M KOHCTPYKIUOHHOH YIJmepoAucToi cTaibio M
B KauecTBe YaCTHOTO caydasd — crauabio peabcoBoit. Ho paborada c
00BIYHO# €Taabio, MBL YOeAUIUCH, UTO YIJIEpPOAUCTAsd CTadb B JI000M
CTPYKTYPHOM COCTOSHHU IpH A0CTATOYHO HU3KOH TeMIeparype JH-
HIeHa BA3SKOCTH; XPYIKOCTh IpH HU3KUX TEMIEpaTypax Moer OBITH
CABUHYTa B CTOPOHY OoJjiee HU3KUX TeMIepaTyp IpU HOMOIIHA TepMEi-
yeoroit 00paloTKY, HO YHHUTOMUTH €e coBCeM Helnb3d. Bmecre ¢ Tem
W3BECTCH HEJB pdAj CIJaBoB, He XPYIKHX IIPH TeMilepaType Kule-
HUA HWUAAKOTO BO3AYXa | Jatke HUMKe,

Hmeeroda MHOTO cHEeOHUAJbHBIX cTajneii, OoAIUXCA yIapoB Ha MO-
po3¢ B BHAUATENLHO MeHbiIeil cremenu, ueMm oObdHaA YIJIEPOAUCTA S
cTalb.

Rax # mpocrad yriepogucras craib, JeripoBaHAbe CTalld MOBHI-
MMaI0T CTaTHYECKY0 IMPOYHOCTL ¢ TOHUMEnWeM TeMIepaTypsl
ucenbiTandg. Bpemennoe conpoTHBIenye IMoBHIIaeTcsa, Ipejesa Yupy-
TOCTH pacTer.

Mapramern, SBIAeTCA ViKe TaKUM DJIeMEHTOM, KOTOPHIi, MOBHIIIAA
OPOYHOCTH CTANE IPH BCeX TeMIlepaTypaX, BMecre ¢ TeM ocaaliaser

 XO0JOAHOJOMEOCTD.

Ha ¢ur. 75 mpusefensl KpuBbie (86), MoKasbiBalONAe BIHAHHE
Maprafga B 9ToM HallpaBieHuH. BepXHue KpHUBBE OTHOCATCA K HOP-
MaJH30BaHHBIM CTAJSAM, a HUEHNE — K oTosRK:KemHeiM. Hax BUAHO
13 cpaBHeHUA JeBoii (Si — 0,07, C — 0,25, Mn — 0,499,) u OpaBoii
(Si — 0,06, C — 0,25, Mn — 1,249,) quarpamMm, BIUfgnde Mapranna
CHJIbHEE BCET'0 CKa3bIBACTCH Ha CTAJAX B HOPMAJU30BAHHOM COCTO-
unn. Baskoers o0enx erajeit mpu oOpamoi Temmeparype (+4-20°)
OpaKTHYeCKH OAMHAKOBa. Y/AapHad BA3KOCTL HOPMATU30BAHHEIX
00pasmoB Koxednercsa okoxo 30 xem/cm2, a MPOCTO OTOMKEHHHIX —
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oxon0 20 xem/cm®. Ilpu memmeparypax MCHHTaHWUS HUEe +20°
BIUANNe MapTaula HaudmaeT BHABIATBCA Ooxee samerno. Ilpw
—40° ¢Tanb ¢ cojepiKanueM MapTranma 0,49%,, HE3aBUCUMO OT YKa3aH-~
Hoit TepmMuueckodi 00paloTKM, MoKa3hiBaeT YAapHYIO BABKOCTH IO~
pAIKa 3 Kem/cm? (Ipefesl KoxeOanni —2,21—3,59 kem/cu?), T0Ta
Kak OTOMKEHHAS CTajb ¢ COfepikanneM MapTranma 1,249, mpa —40°
laeT BA3KOCTD JIMIIL HeMHEOTo Oojee smauuTenbuylo. Ho Ta e crasb
HOpMaJ#30BaHHasd I0OKashBaer Hpd —40° yAapHYI0 BA3KOCTH II0-
panka 15 xem/cm2. IIpn —b50° yaapHad BASKOCTH 00eMX paceMaTpH-
BaeMBIX CTajieii ouHaKoBa. :

Lj
= P
£
<
&
D)
g 60 N
30
: s
% . el il //
% an e T /,/
3 2 ——
X ok ; / #ad
Q'] ] _‘/ 4 I//

T -80-40-20 0 «20+40 +60 <80 +I00 -G1-40-20 :0 -2d «<0-+60 +80 00

Terreransmg (8 T)
Dur. H

OueBnzno, MoxoOHOE AeficTBHE Mapramma MOKHO 00BACHATEL ero
BIUAHNEM Ha BeJTUUNHY ayCTEeHUTHOI'0 3epHa B CTaJH, a TaKkiKe Ha
crpykrypy TepianTa. CopOurooOpasmbii NepiauT MapraHIOBUCTHIX
crayeit oTIHUYaeTcd, Kak U3BECTHO, BHICOKOU BA3KOCTHIO.

Harx MBI YOOMHHAIH, MEIKO3€pHUCTAs CTajlb MeHee CKJIOHHAa K
X0JOJAHOJOMKOCTH, UeM KpYIHO3epHHCTAasd, a MOITOMY CIENYeT 0N~
JaTh, 4T0 JETHPYIOMWEe BJIeMeHTH, VMeHbIIaloImpe BeJIHInHY
aVCTeHHTHOTO B€pHa, IMOBHICAT VAapHYI0 BABKOCTH CTaJIW INpH HH2-
KUX TemIeparypax. K Takum IpucagraM OTHOCATCS, KaK M3BECTHO,
THTaH, NUPKOHUNA, BapaAWil, aJlOMUHWIT.

Orap VkaseBaer, UTo WMEHHO HUPKOHWEBHe crajid o0razaior
BeCbMa S3HAUYHMTEJNbHOH YJapHO# BABKOCTHIO IpH HUBKUX TeMIepa-
TypaXx (cm. ¢ur. 38).

TIpuBeemM HECKOIBKO JaHHBX A3 paboTsl ero 1 cOTPYARHEKOB (87).
B Ta0. 25 gana BA3K0CTH Mo B0y AIA HEKOTOPHIX cTajeil B HopMa-
JIN30BAHHOM COCTOAHMY MPY pa3idudbX TeMoepaTypax HCIbITaHH.
OO6pa3sen — crangaprabii, M3o07a.
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Ta6mmua 25

Baskocte no Msogy mnpum 'reMIiepa-
Type (B °C)
Copr craam

+20° —50° —80° —183° L
APMRO-MHONEB0 . ¢ o . o o o 64 - 9 3 e
SAE 1020 (0,20% C) .. ..| 65 7 A T
DAE 1030 (0,30% C) v v s s 49 9 5 — |
BN G5 D,00% My L 87 71 - B Bl T |
0,07% C ;0,20% Zr . ...| 70 78 11 2,3

M3 srofi Tabiunsl BUARO, UTO OUPKOHM, JefCTBATENbH0, BHAUH-
TEJTbHO CHHKAET XOJOJHOJOMKOCTH craxd. Ilmpkomuesas craib o
0,20% Zr u 0,079, C, npulimxaomasacs mo coAepRanmio yriaepozaa
K apMRO-iKesesy, umeer HpH —b50° BASKOCTD, SHAYUTENBHO IPEBH-
MMy YAapHYI0 BASKOCTH apMKO-iKeje3a TpH oOLYHOR Temme-
parype. Mt tymaem, aro cnemuduueckoe neficTere THPKOHAS MOFKHO
00BACHUTH €10 BIUAHAEM Ha VBEJHUCHHe UHCTA, HEHTPOB KPHUCTAJLIH-
samud aycremura. llpucanka mapronns jeficrByer wa BeIHUMRY
aYCTeHUTHOTO 3€pHa TaK e, KaKk M OpHCajKa allOMUHUI.

Wmeercs Mroro auTepaTypHHX JaHEHX 0 OIaTOTBOPHOM BIHS-
HUY HHKeJIA Ha YMEHBbIIEHWe XOJ0AHOJOMKOCTH CTAJH.

o saxmiovennio Moppucona (Morrison) (88), a Tarme Anpapua-
#a (Aldridge) n Megepaa (Shepherd) (89), mocraroumodi yiapmoii
BASKOCTBIO B HMHTepBajie oT 38° mo —b9° oliajaer CpaBHATENLHO
AeHIeBad cpeareyraepoancras (0,15—0,209, C) murenesad crajb
C cofepikanmem HUKensd 2,0—2,69,. Hopmanusaums takoit crann
CIIe CHIbHEE IOBHIIAET YAAPHYIO BASBKOCTH B VKa3aHHOH TeMIepa-
TYpHO# o0macry.

Jtst ToT0 uTOOB MOMYYATH BO3MOKIOCTH CPaBHATH HATIH JaMHLe,
HOTYYCHHbIe NpH MCOBITAHUE MHOTHX coTeH 00pasmoB pasiHuHbIX
YIICPOJAUCTEIX CTasel, ¢ XapaKTepoM XOJ0AHOJIOMKOCTH JeTAPOBan-
HEIX CTaJieif, MBI HCCIe0Baxl fBa HanOojee XoM0BHX COPTa XPOMO-
HIREJIEBHIX Crajieil 3aBoja «IaerTpocranb» (90). B ralbx. 26 npuse-
ACHBI 3aBOJICKHE JaHHBIE 0 XUMHUECKOM COCTaBe crajyeii 96 m D10 u
PE3YIbTaTHl anajiu3a MMEBIIHXCSA Y Hac¢ 00pasmoB, IPOU3BEICHHOTO
XuMAYecKo taloparopueir CHOMPCKOT0 HHCTHTYTA METAILIOB.

Craxb Oblia mosrydena ¢ 3aBofia B KPYTIBIX IPYTKaxX (IHaMerpami
18 W 40 mm) W 3aTeM IpoKoBaHa Ha KBajpaT 12x12 mm. KoBka
HPOU3BOJMIIACH, KaK M PEeXbCoBOf CTanW, Moj ITHEBMATHUCCKAM MO-
JIOTOM B TeMIIepaTYPHOM HHTepBaje 1050—850°. Temueparypa Tiia-
TEJIBHO KOHTPOJUpOBadach Bo Bee BpeMs palborei. Ilocae Tepmmue-
CKOfi 00palorkn o0pasmel OBOAWINCH Ha PpesepHoM cramke 0
OKOHYATEJBHEIX pasMepoB (10X10X100 mm) u cHaliKaadch Tpe-
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YrOJIbHBIM NMPOPE30M TOM K€ (HOPMbI, KAK W B MPEABIAYLIHX ONbl
tax. O6pasus J4s MCOLITAHAS HA PaspbiB ObIJIH H3rOTOBJEHEI
U3 TeX e MPOKOBaHHBLIX NPYTKOB. JluameTp paspeiBHBIX 00pa3-
uoB 6611 10 mMm, AAMHA UUAMHIPUUYECKOH YaCTH paBHAJACH
80 mm. OcrasbHble pa3Mephl HMX BBHIAEPKHUBAJIUCH 110 FepMaH-
CKOMY CTaHIapTy.

Kak nokasasu KOHTPOJIbHBIE OMNBITHI, YKA3AHHBIA NPHNYCK B
1 mm Ha CTOPOHY OblJ BMOJIHE NOCTATOYEH M/ NPeNOXpPaHeHHUS
o6pa3ua B mnpejesax OCHOBHBIX KOHTYPOB MONEPEYHOro ceue-
ausg (10X 10 mm) ot maneiimero okucaenus. [Ipu BeIAEpKkKaX
B Ipouecce TepMHUYECKOH 0OpPadOTKH, PABHHIX TPOWHHIM HOP-
MaJibHBIM, 00e3yraepoXXUBaHHe NPOHHUKA/AO0 HA I/iyOMHY HECKOJb-
KUX JEeCATBIX MHAJMMETpPa, TaK 4TO NPHU MeXaHHYeCkoil obpa-
60TKe H3MEHEeHHHil CJOi yaaasajcd ¢ 00pasua MOJHOCTLHIO.

- O6pasubl u3 cranu D 10, oTnylmeHHble NPH HH3KHX TeMIe-
paTypax, NpuXoAu/J0Ch 00pabaTeiBaTh IAHM(POBKOH, TaK K KakK
¢pes3a ux 6pana ¢ tpyaoMm. [Ipunyck Ha mWAHPOBKY OblI OCTAB-
aed B 0,1 mm. [ToaTromy o6pasubl U3 3TOH CTaJH 3aIUHIAIHCE
OT OKHCJIEHHMs CIeuuanbHoi 06Mas3koi, COCTaB KOTOPOH Obiz
nHaigen onsiToMm (91). [lpumepHulil ee cocras: 6enas rauua, 6ypa,
coja, XKuHIKoe ctekno. OHa Xopowo npeaoxpaHsna o0pasisl OT
NeYHBIX ra3oB M JErko yJansjiacb IOCJA€ 3aKajKH.

MMocne koBku o6Gpasus M3 cTaau D6 u D10 varpeBanuch 10
780°, BHIEepHBanuch npH 3T0i Temneparype 20 MHH. U OX-
JaXJAaJHCh BMECTE C MeYbio CO CKOPOCTbIO OKOJO 4° B MHUHYTY
B untepBane 780—300°. TeepaocTb 06pas3ios NpH 3TOM H3Me-
HaJach, KaK 3TO BHAHO u3 Tabxa. 27.

Kak u3BeCTHO, XpOMO-HHKEJeBble CTaJl NPUMEHAIOTCHA HCKJI0-
YMTEJbHO B 3aKaJEHHOM M OTHYIIEHHOM Ha COPOMUT COCTOSHHHU.
Mbl BeIOpa/y TaKyi0 TEPMHYECKYI0 06pabOTKYy: 3aKajKa C OObIY-
HOM TemnepaTypei—~820° (B macsae) u ornyck npu 350, 500 u
©50°. MexaHuueckue CBOHCTBA 3THX CTaJNeil U3MEHAITCH C TEM-
neparypoii ornycka 6o0.ee uAM MeHee MJaBHO, 6e3 CKa4ykoB, a
M03TOMY MBI OFPAHHUHJHCH TOJBKO TpeMsl TeMIepaTypaMmH OT-
nycka. [IpomosxuTenbHOCTh OTNycka pasHaAnack 40 MuH, W
rocse oTnycka 06pasubl OXJaX/1aJdHCh B BOIE.

Jlna ucnbpiTaHus HA YAapHYIO BS3KOCTb NPH HU3KHX TeMmme-
patypax, OblJa HCNO/Nb30BaHA paHee QNHUCAHHAd MeTOAHKa.
OneiTel npoBoauauCch Ha konpe [Hlapnu momuocThio 10 K2at
opu—+17,—20,—60 u— 100°. PesyabraTel npejacTaBleHb B
BUJe KpUBHX Ha ¢ur. 76 (kpuBnse A, craab Mapku 910; kpu-
Boie B, craab mapku 3I6). Jlas cpaBHeHus HA ITOH XKe nua-
rpaMMe JaHa KpuBas IJs PeNbCOBOH COPOMTHOH CTany (TOHKas
cnaomuasa Jsunusa). [Ipy HOpMa/sbHON KOMHATHOH Temneparype
XPOMO-HHKEJIEBble CTald He NPeJCTaBJAsOT B CMBIC/AE yNapHOMH
BA3KOCTH KaKHX-JIHOO NPEUMyIIeCTB MO CPAaBHEHHIO C OOLIYHOM
copbutHOit peancoBoir craavwo (C—0,6%; Mn—0,8%,), oTny-
nieHHO# npu Temneparype 640—660°. Jlaxe npu — 20° He 3a-
MeyaeTci Mexay HuUMM eme ocobenHoi paspuub. Cranp 210,
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oTnyuieHnass npu 650°, umMeeT MeHbINYIO BS3KOCTb, HE rOBOPS
yxke npo craam 6 u 10, ornymennee npu 500°. Pasuuua B
nosnb3y XpOMO-HHKE/IEBOH cTaqu HaGaiojaercs HauupHas ¢ — 40°
¥ CTAHOBHTCA O0COOEHHO 3aMeTHOH npu — 60°.

B%3KOCTb HAIIHX XPOMO-HHKEJEBHIX CTaJeHd MPU 3TOH TeM-
mepatype Bbille BA3KOCTH COPOHTHOH PE/JIbCOBOH, €CJHH YYeCTh,
yTo TeMnepatypa otnycka 350° B mpakTHKE HE NpPUMEHSETCH.
p ¢ Hopmanereifi oTnycK

PSS A T3, " Muowcs _75550 HAYMHAETCS AJIA ;gggc
ieh-| ]ﬁ_@\fﬁ o - craneii aump C .
; ___:am.ym% Oco6enHoft  BSI3KO-
i ! Maera 310 350— CTBIO OTJH4YaeTCH

T pmsex sag-| - CTaaR D6, obaanans

_____ oS0, Uas npH  Temnepa-

2N parbc08AA cAnb-  Type—100° ymapHO#

Tl Uy

o % Lerd BA3KOCTbIO OKOJ0 4,4

QFZ g gg) // @ i KeM[CcM? TIOCTE 3aKaJ-
1 LRSI S A AN, ol KH M OTOyCKa TMpH
B IR ‘%/éﬁ | 650°.OTnyuiennas npu
gb‘ & L // 3HauMTEeJbHO OGoJsee
Q& @ X ,@ IR0 HU3KOH Temmeparype
bl ko X TR (500°), ata craab 06-
E X & /%}{4 /;7 HADYKMUBAET NPH —
§ o785 s é 100° xocTaTouno 601b-

53 N 5 Y LIYIO0 BA3KOCTb MOPSAI-
2 k\\\ Y2a \%\\' ZERR g@gﬁ ka 3 kex/cm?. OueBun-

‘ NN ‘Q% HO, A/ 3TOH XPOMO-

,‘if DN §§k NN HUKeJeBOH CTaJu, Tep-

| | P e MHYeCKH 06paGoTaH-

G A 4w W e HOH Ha cop6HT, TeM-

neparypa— 100° eme
Pur. 76. He gBJIsieTCs JexXalen
B o6sactu 6e3ycinoB
HOU X0JM04HONOMKOCTH. M31omo OpasnoB npu—100° nosnyyaercs
Pe3K0 BHIPAXKEHHBIH BOJIOKHHCTHIM, XapakTepHBHIA I8 BA3KOH
cranu. [lpu aroit Temneparype aasa craau 36, OTNYyIEHHOM
NpH pas3/qWuyHBIX TeMNepaTypax, HabJxaeTcd CpPaBHUTENbHO
O4eHb HE3HAYMTEJbHOE pacCesiHHe TOYeK, CAYKHUBLIUX AJd I0-
CTPOEHHUS] KPHUBHIX, IPUBEAEHHHX Ha ¢ur. 76. D10 06CTOATC/NB-
CTBO IIOATBEPXKAAET, 4TO nNpu Oo0Jee HU3KUX TeMnepaTtypax oG-
JAaCTb XOJIONHOJNIOMKOCTH JeXHT rjae-to mnpasee — 100°. Xapak-
T€p paccesdHus BUAeH U3 Tabxa. 28.
[lepex uMnepauCTHYECKOH BOHHOH Mmena 60/bLIOE PACHpo-
CTpaHenue oOblyHAsA NymeyHas cTaab ¢ 5 —7% Ni uau xpomo-
HukesaeBas ¢ 3—4°%, Ni u 1,5% Cr.
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Ta6 auma 28

NeNe Temneparypa Temmepatypa Vaapnan
s | T | g | e

&y 1,78

o L i 350 1.7

» 1,13

0 : 2,92

a2 —100 500 2.9

0 [ 2,68

1§ ‘ 4,61

36 —100 650 4,12

37 ey

Kak mogueprusaer IIsummunr (Schvinning) (92), ora craib
uMena A0CTaTOYHYI0 YAAPHYIO BA3KOCTH, uTOOB HEe PaspyMaThCsa oT
B3pHIBa CHap#AJa B CTBOJIE OPYAHUA BCIEACTBUE NETOHALMH, JHIIL B
TOM CjydYae, ecad Oblla XOpoIlo M3TOTOBJeHa MeTajrypramu. Hewm-
(B, BLIHY#IEHHBIE S9KOHOMHUTH BO BpeMs BORHEI HUKEb, KOMIIEHCHPO-
BaJIl YMEHBIIEHHE €ro CcoJepianis B MeTajjle BeChMa TIIATeIbHOil
TepMuyeckoii 00paboTkoit ma copOur m 06000 BHUMATeNLIHIM H3T0-
TOBJIEHHEeM cTajH. IoIyuuTh TAaKyIO e B3PHIBHYIO BA3KOCTL COpOHT-
HBIX CTBOJIOB M3 00bIKHOBeHHOM YyIiepomuerofi crand IpH CHILHBIX
X0J04ax Oblo UpesBBUARHO TPYIHO.

HoBpimenue cofep:amisa HUKeNS BegeT K o0pasoBaHHI0 aycre-
HUTHOH CTPYKTYpH; IPOCTpaHCTBeHHAA pelleTKa CliaBa U3 KyOu-
YEeCKOIl MPOCTPAaHCTBEHHO-TEHTPUPOBANHO IEepexoAuT B IEHTPHPO-
BaHHOTPAHHY0, OM00HYI0 pemerke HUKeNIs, ¥ ToTja ¢Tajb CoXpa-
HACT BeCbMa 3HAUYUTENbHYI0 BA3SKOCTL U IpH TeMIepaType KHIeHusd
FRUATKOTO Bo3AYXa (93).

Kax Bugmo M3 Bcero M3Im0sKEHHOTO, 3aada BHIPalOTATh METOL
YeTpaHCHUA Ype3MepHoil XpYIKOCTH feTaeil U3 yriuepoAucToi craan
npu pabore Ha MOpose — Oojiee WIH MEHee YI0BITBOPHTEIBHO pas-
pemena myreM Tepmuyeckoii 00paloTkH ma copOwuT.

Vl. CONPOTUBJIEHUE PE/ILCOBOM CTAJIU USHOCY

K rakoii meramu, kKak pexbe, MpelbABIAOTCT 0co0He TpeGoBa-
HHESA B OTHOHMIEHHH CONPOTUBIEHUA U3HOCY. Penne me mommen CHIBIO
CMHHATBCA H HCTHPATBCA BO BpeMs Cay#OH; ero MoBepXHoeTh KaTa-
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U TomkEa 00MaJaTh OUpe/IeeHHoil I IPUTOM A0BOJIbHO BEICOROM
TBePAOCTHIO.

Ha ocmoBamUM HAIIAX OMBITOB MOMKHO CKasaTh, 4TO TBEPAOCTH
copOuTa 3aBUCHT A JAEHOTO COpTa CTAlW OT TEMIEpaTypH OTHYC-
Ka H IPOJOJKHTENBHOCTH Hociaexmero. TBepAocTh IO Bpuneniio
TaaeT o0 Mepe MOBBHIMIEHHA TeMIepaTypsl U ATATeIbHOCTH OTIYCKA .
IlpaBia, 3HaUATEIbHAA TBEPAOCTH 10 BpPUHEINIO eme He ABIACTCHI
0e3yCaI0BHBIM II0KasaTeIeM YCTOIIHBOCTH peabcoBoii craal IPOTHB
cMaTHS W MeXammueckoTo Hamoca. IIpo®. A. JI. Babommum cunTaer,
~qro mpejcrasienne o OoXblloii H3HOCOYIOPHOCTI TBEPABIX PEILCOB
SIBIISETCS VIPOIIEHIeCTBOM, B YTBEeDKIaeT, UT0 KauecTBo peabta sa-
BHCHT B TIEPBYIO 0Uepefb 0T «BHICOKOf YIPYTOCTH HPH A0CTaTOUHOCTIH
TIaCTAIHOCTHY .

OIBITH 10 OIPeJeNeHHio CTOfKOCTH pPexbCoBOl CTAIH IPOTHB
H3HO0CA OBLIM TOCTABIEHH B MeXanuueckoii radoparoputt CHOHPCKOTO
MHCTATYTA METAJLIoB U IeHTpaibroil saloparopun KysmHemroTo Me-
Ta I TypTATeCKoTo KoMONHaTa M. KomBHCApOBEM (92). Pabora Be-
Iach cHAUAJa Ha CKOHCTPYHpPOBAHHOM MM Malllipe, a 3aTeM Ha 00nIu-
Hoft Mamume crereMsl AMcrepa. B ganbmefimen Mbl Oy/ieM CCBLIATBOA
TOTBEO A MOCTe/IHNe OIITE. JLid Hecae0Banis Ha Mallipe AMCIe-
pa 00pa3mpl BHPE3AJMCh W3 TOXOBKU pexbca IOIEpeK HPOKaTRM
1 Tepmmugecku 00paldarTeBaruch. OOpasipl, MMeBINNe BUJ KPYLIBIX
mafi0, OpLIM M3TOTOBIGHLI U3 PeIbCOBOU CTajH Kysmenmroro mera-
TyprvecKoro KoMOmnara, ¢ cofepiammey C—0,53% 1 Mn—0,77 %.

Teepocth Mo Bpumemno s1ux 00pasmoB, TOCHe C00TBETCTBY10-
mefi Tepmuueckoi 00palorkn, ykasama B TaOx. 29.

Ta6auna 29
VeaoBus 3aKalKi T{ggffng;ﬁ;iﬁz Te.’ggggigpa TBepRoCTh 110
(B 9acax) (8 °C) Bpunendnio
900°, B BOJE 0,25 500 447
Peavld 600 345
650 266
680 232
4 600 293
650 256
680 197
Ceipaa 8 5 073

Dru 00pasnpl HCIHITHBAINCH Ha H3HOC: 1) YHCTHIM CKOJIbIHEHHEM
0e3 KaTanus; 2) KaTaEUeM ¢ 3 % CKOJIbKeHUs; 3) KaTanueM ¢ 10 %
CKOJbHEHU .

116



Buavennd Aasiaenus (50; 80,5; 121 xe) MeEAY DTaJoHHON H HC-
caeayemoit mafibamm OpLiH ToA00PAHEL ¢ MEJABIO TOTY YeHUA MOMEHTa,
Tpenns, 1e TMPeBHINAINero MaKCHMAIbHOTO IS MAIIMHEL JTAHHOTO
rima. MakcHMaJbHEBE MOMEHT OBLT B3AT ¢ HEJbI0 MOJIYUYeHUd U3Me-
PHMEIX pesyabratoB B Ooxee KoporTkHii cpok. Buecre ¢ TeM o0pama-
70¢h BHUMAHNE Ha HeJI0OYCTHMOoCTE 00Mmero Ieperpesa maiio. Iloaro-

MY uHe10 000poToR BO BpeMs oIEBITOB ObLI0 TpHHATO 190—200 B MUH.

Tlocae Ra#mgoro ommTa oOpaserm Tmarexbno uamepsncsa. Halxmo-
Jenus BO BpeMs HceieloBagis IMoKasail, uro BHaYa e MPOUCXOAUT
WeTHpande Meraisia, A0BOJbHO OBICTPO Tepexojsdmee B IpoIecc,
CYIIHOCTH KOTOPOTO 3aKII0UaeTcs B OT/JCJIEHNH OKUCIUBIIUXCA Yac-
THI[ 9EPHOTO I[BeTa. JTH YaCTHOBI UMEIOT BUJ BeCbMa TOHKHUX de-
myex. B MecTe CONPHKOCHOBEHWA TPYIINXCS MOBEPXHOCTEH BBIAE-
agerca 0oablloe K0JIUYECTBO Tellia, Hrpaloinee, BUTHMO, 3HaYUTeNb-
HYI0 poab B 00pa3oBapfi OKHCIUBINErocs Merajia. Her HUKakHX
COMHEHHII, uTo cBoficrBa crTanu, o0YCIOBIEHHBIE IpeALIAYIIEH Tep-
MHuuecKoii oOpaloTrofl, TpH 3TOM KAK-TO M3MEHSIOTOSA.

B xauecrBe Mepbl M3H0Ca ObUla HPHHATA BeJHUYAHA OTIEUATHA
(mwromazp) mocae 25 000 060poToB KOETPOAbHOH Mafids. B ralx. 30
HpUBeIeHEl cpaBHUTENbHBIE BETUUMHL! OTIeYaTKa JJIA CTaIl ¢ pasiid-
Hoii Tepmuueckoit oOpalorroit. OueBWAHO, ueM MeHBbINE BejTHYHHA
oTHedaTKa, TeM JYUlle CTaJIb COUPOTUBIAETCA H3HOCY IpH YHCTOM
CKOJbiKEHUN.

Ta6anua 30
3araaxa 900° B Bome IIpomommurenbuocts | Ildomans oTnedarka
n ornyck npu (B°C) oTnycka (B 9acax) (B mm2)

500 0,25 51,32
600 0,25 73,50
650 0,25 62,46
680 0,25 65,14
600 4 86,42
650 i 70,05
680 4 o 111,63
Celpasa 4 68,60

Kax Buamo, Bce copOUTHEE ¢TalIl ¢ KPAaTKOBPEMEHHBIM OTIIYCKOM
Jyuille CONpOTHBIAITCA U3HOCY, UeM Chipad crajib. U3 craneii, or-
IYCKaBMUXCS B TeUeHNe 4 Uac., 3HaiTeNbHyo yerofiauBocrh o0Hapy-
UM cTas ¥, OTOYINeHHble Ipd 650°, Kak MoKasaau Jono IHuTeIbHbe
OIIBITBEI, COKpAIleHUe IPOAOTHUTETBHOCTH OTIYCKA A0 11/2—2 9ae.
IOBEIMAET CONPOTUBIEHNe HCTHPAHUI0 COPOUTHOM CTanu II0 cpaBHe-
HHIO ¢ CHIpOH M oTHyCcKaBlmeiica Oosee TpoROaMHUTEIbHOE BpeMd.
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B onncammoii cepuu oobITOB, 09EBUAH0, 3aKII0UAETCA 0UeHb 00Jb-
moe CX0JCTBO ¢ YacTO BOTPeUAIOMUMCA Ha IpakTHEe OyKCOBamHeM
MapOBO3HBEIX KOJEC II0 pPesbey.

Bropad m Tperbs cepud ONBITOB Onuie MOAXOAAT K VCIOBUAM
JeiticrBuTenbuoil padoTsl pesibca, KorAa HaOnIOZaeTcsa NOUTH YH-
cTOoe KaTamue ¢ HeOOJbIIMM OPOCKAJIb3bIBAHNEM K0JeC IapoBosa MpHh
¢1a00M TOPMOIKEHHH. : ,

OQueBHHO, MepoOil M3HOCA B ATHX CJaydadax OyJer meuro MHOe, a
HE BeJMYMHa OTHeYaTKa, Tak KaK BCJeJCTBHE [IBHKenHS o0enx
mafi0 — ueeyenyemoii U drajiona — OTHEYATKA, KAK MOKa3aTeas H3-
HaUIABAEMOCTH, IPU HTUX YCI0BUAX BooOIIe He Hoayuaercs. Ilosromy
3a Mepy HM3mpoca OblIo B3ATO M3MeHeHUe AHameTpa oOpasma mociae 60
u 30 Teic. 000pPOTOB ATATOHHOT Maii0l. B fene NCIbITanua MeTa 0B Ha,
H3HOC HeT ele, K Coikajentio, oOmeIpuHATOr0 KpUTepHsa Aiasd olpe-
Jenenud creneny u3poca. HeoO0xoaumo IpH Beex 1oA00HBIX HCCITEA0-
BaHUAX OUpeLesATh TaK#Ke BeJHUMHY ITacTHYecKH AedopMHUpOBAH-
HOI'0 0o0beMa, YOBLJIL B Bece 00pasma U M3MeHeHHe ILIOINaAH Iome-
PEUYHOT0 CeYeHHA. ITH BeJTUUMHLL MOMKHO OTHOCHTHL WU K paboTe Tpe-
HUSA MM K TOJHOMY IYTH, Ha KOTOPOM IPOMCXOAUT H3HOC. 3a MEpy
H3HOCA B HalleM ciaydae ObLI0 MPUHATO U3MEHeHnHe JUHeHbIX pasme-
poB o0pasma. Mur mosiaTaad, uTo MMEHHO M3MeHeHye JHHefnbX pas-
MEepOB pesbca, a He YOI B Bece WIH o0beMe spidercs IpakTHyue-
CKHM NOKasaTeseM CTelleHH JeilCTBUTEIBHOT0 M3H0CA B IEpBYIO 0Ue-
penb. Iloxasarenem crofikocTd pesrbca IPOTHB W3HOCA B IYTH, 110 Ha-
meMy MHEHWIO, SBJSeTCsS YHCJ0 UPONYIIEHHBIX 110 IIYTH I0e310B
(TomHO-0Ceil) ¢ OIpe/ieIeHHBIM BeCOM, 10 MOABICHIA IePBLIX OI[YTH-
MBIX IIPHBHAKOB M3HOCA — YMEHBLIIEHHE BEICOTHL pesbea.

Raxr mpn wuecrom Tpennn 0e3 xaTannd, B caMoM HadaJje IPOIECCa
HoBEepXHOCTL 00pasma B TeYenhe HeKoTOpoTO BpeMenn ocraercs Oje-
crameii. Ho mupyr uepes 15—20 BHemnwit cioii, me Tepsas Onecka,
HaYMHAET TOHEMHOTY TeMHETh. SaTeM Ha HeM 00pas3yIoTes MOCTeNeHHo
TEeMHbIE MaTOBBIE IATHA; 9T0 fABJIEHHE COMPOBOMAALTCA MPBIKKAMU
CTPeJIKH AMHAMOMETpa, Tak KaKk CMJIa TPEHHS B HT0 BpeMd Bo3pac-
TaeT ckaukooOpasno. Hakomem, ¢ Tpymefics MoBepXHOCTH IIPOYC-
XOJHT OTAeJIeHNe IIPOJAYKTOB M3H00a B BUJE OjecTANIUX Uellyex Me-
TaJla ¥ 9YepHOTO0 MeXKoTo mopomka. Ilpm 3Tom moBepxHOCTH OC-
TaeTedA MaToOBOH, M B JajbHeiilleM HaUMHAETCA MOCTEIEHHbIH paBHO-
MEpHBII U3HOC.

B arux cnyvasax mokasand MembIInii, ueMm cwlpas ¢Tajb, MBHOC
copOuTHble 00pasmBl G - HeIpoAOJKATEILHLIM OTIVCKOM (15 MUH.);
MEHee M3HOCOYIOPHBIM OKas3aluch 00pasmbl ¢ MaKCHMaabHofl 1po-
AOJLEATETbHOCTBIO O0TOYCKa, (4 daca).

Ha ocHOBAHHM W3I0EHHOTO MOMKHO CAeNaTh P BEIBOLOB. V3-
HOC YHCTBIM CKOJbEHUEM BEHI3BIBaeT OPH 3HAUUTEJBHHIX Y/ACJHBHBIX
AaBJICHUAX pasBUTHEe O0JbIIAX KOJUYECTB TEILIA B MECTe CONPUKOC-
HOBEHHA TPYIWIUXCA IOBEPXHOCTEH. OT0 BeJleT K 3HAUUTEIbHOMY MECT-
HOMY HOBBIIIEHUI0 TeMmepaTyphl o0pasma M CBEJEHHIO BejeACTBHE
9TOTO Ha-HET IIOCJ]eACTBUHE Tepmuyeckoii oOpalorkm. Takoro e,
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npHMepHo TopsAnka ssrennda gadrogaruch Tymowm (Thum) n Byu-
nepiauxom (Wunderlich) (95). Or# aBTopsl CUHTAlOT, YTO IPH Tpe-
HHIHI cTaabHBX HoBepxHoctefi madiaofaercd: 1) o0pasoBanie KpaCHbX
WM YepHBIX OKMCIEHHBIX YaCTHI, MeTaana B opme MENKUX ILacTh-
HOK ¥ IIOPOMIKa; 2) MecTHble TiIyOoKHe BBEJaHds I0BEPXHOCTH,
KOTOpHIe 0UeHb 9acTo (HO He Beerja) CBSI3aHbl MMEHHO ¢ HOSABICHUEM
OKUGICHHBIX 4YacTHI; 3) OecTdiiue 3amoJupoBaHHble MecTa, MMe-
e KpacHBIH OTTEHOK.

IMorku (Schottky) u T'mirbrenrkamu (Hiltenkamp) (96) moxasw-
BalOT BO3MOYKHOCTH IOTJIOMEHUS aTMOCPEPHOTO as30Ta TPYIUMUCHT
CTAJHHBIMI TIOBEPXHOCTSAMUA B TOM CJIyYae, €CIH 9TH HOBEPXHOCTH
CIIbHO CMUHAIOTCS W sagupaiorcsd. ABTOPH 0OHADYMAIA IIyTeM
XUMAYECKOT0 amaaiza oboramienye TPYIIUXCS IIPU TaKUX YCIOBUAX
moBepxXHOCTelH a30TOM, UTO IMOATBEPAUIOCH H IpH MeTaiorpafuue-
croM meesenoBanui, Her mUKakUX CoMEEnHit, uro mogo0H0e U3Mene-
HUe TPYIIHXCS ToBePXHOCTE MoBeIeT K MOABICHHI0 MeCTHOT HoBepX-
HOCTIOM, BeChMa 3HAUHTEIbHOR XpYIKOCTH; 00pas0BaHuio B IPOAOJI-
skenne nasbpeiimeii caymOb pesbca B IYTH HOBEPXHOCTHHIX TPEIIUH
BCJEACTBIE HOBLHIMIEHH0H XPYIKOCTH, 0MACHOCTh KOTOPHIX U TUHA -
MHUECKUX W IIEPeMeHHHX M0 3HAKY HaOpameHuax Oyjer ocoOeHHO
BejTuKka. Bucrep (97) o0Hapy#uI Tak#ie TOTI0MeHne a30Ta MoBepX-
HOCTHI0 MATKOI craju mpi miii@oBre M MoaupoBKe. CHIbHEE BCEIo
a30T Moromaered npu rpyooii mun@oBKe, U ero cogepikanue B mo-
BEPXHOCTHOM CJI0€ MOYKET IOBHIIATHCS © 0,004 10 0,1009,.

Bumo® (78), 3akaiuBadg B Boje craib ¢ cojepikanuem 0,25% C
i 0,63% Mn, marperyio o 650°, Hales YAapHYI0 BA3BKOCTL HeMeJ-
JIEHHO IIoCJe Bakalk#, pasHoil 10,8 xem/em2. Tlocie nmemanus mpu
KOMHATHOI TeMIepatype B Tederye 14 cyTok ylapHasd BA3KOCTH yIIa-
Ja IpaKkTHUYecKH 10 HYJad. B To e BpeMsa TBEPA0CTH MOBBHICUIACH
143 mo 181 egumume mo Bpumennto. Ilepen momoOmoit Tepmuyeckoi
00paborkoil cranb Obuta marpera mo 900° M oXmajeHa BMeCTe ¢
meyplo. HaMm kasiercs, 4ro crapenue ¢ MoAoOHBIMU pe3yibTaramu
HeIb3d HUKAK UTHOPUPOBATH TpH 00CY#HIeHUH N3MeHeH Ui, BEI3bIBae-
MBIX JBMGKEHHEM 3aTOPMOMEHHOTO Ioe3/a Mo IMOBEPXHOCTH peibea.
Harpes moBepXHOCTH KaTaHUA PeabeoB 10 600 — 650° Bo BpeMs Cary #-
OBl BIIOJIHE BO3MOMEH, Kak ¥ ObICTpoe 0XJaiKIeHue.

W3 MHOTOUHCIEHHBIX JUTepaTyPHbIX JaHHBIX 00 M3HalIHBaeMOCTH
CeTaau 0CTAHOBHMCS JUIIb Ha HeCKOJbKHX padoTax.

IInren (Pilz) (98) gan MaTepecHyo 3aBUCUMOCTD MEHKIY BpeMeH-
HBIM COINPOTHBIEHNEM M H3HOCOM PEIbCoB ¢ COPOMTH3MPOBAHHOM 10
c1oco0y HeB-Maszom moBepxXHoCTbI0 KaTaunud. OUBITH Ha MCTHpaHue
CTABUJIUCH STUM aBTOPOM Ha Mallupe Amciepa upu 109, CRoJIb#e-
aug u gapiaenus 90 xe. Ha Qur. 77 nana 3aBHCHMOCTDH IIOTepH B
BECe 0T BPEMEHHOTO COMPOTHBICHUSA A CHIPHX (IIYHKTHpHAA KpU-
Basd) W MOBEPXHOCTHO COPOUTU3NPOBAHHBIX (CIUIONIHAS JTUHUSA) Peb-
coB. Kak Bujano n3 Qur. 77, peabes ¢ copOUTH3UpOBAHHO MoBEpPX-
HOCTBLIO VeToiiudBee MpOTUB MCTHpAaHUA M0 CpaBHEHUIO ¢ 0OLIYHbBIMI
JIMOIB 10 HEKOTOPOoTo Ipesena. Eenn senuyina BpeMEHHOTO CONpPOTHB-

119



JeHud foiner Ko 90 xe/Mm2, T0 copOUTHEIE PENBECH He MPeCTABIAIT
HUKAKUX IPEUMYIIECTB M0 CpaBHEHHIO ¢ CHIPHIMH, 00/1alal0MAMH Ta-
KOI e IPOYHOCTI0. IT0 BUAHO M3 TOTO, 9T0 00e KPHUBHE CXOLATCS
IpHOIMBUTENBHO B OJHY TOUKY IPH BPEMEHIOM CONPOTHBICHHHE DaB-
HOM 90 we/mm®. B KauecTBe MepH M3moca ObLIa npupdara Iunrsoem
yObuIb MecaefyeMofi mait0er B Bece (B 2) mocie 40000 000porToB.
Cornacuo ITubmy, moBHIIERNe KaYecTBa PEIbCOB T0JIHKI0 HTTH IJIaB-
HBIM 00pa30M 3a CUET YBEIHUSHH COepHANIA KPEeMAHS H YIIepoia.
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Grererrioe coeaTnesene (BAfY
Qur. 77

- Ilo Tuboave (Thibodier) u Buro (Viteaux) (99), amepuram-
ckHe QUPMEL YiKe JaBHO cTapalorcs O0poThCA ¢ MBHOCOM DENbCOB
AOBEACHUEM CollepiaHuA yriaepoia Ao 0,80 u game 0,889, .

Kax yreepapator Pom (Ros) u Diixunrep (Eichinger) (100),
HaUMeHBIIH{T H3H0C¢ Ha0I0Jaercs B ciyuae 0XHOPOAHBIX 110 COCTABY
PEeIbCOB ¢ CHIBHO YIYYMEHHOR (CopOUTH3UPOBAHHOM) TOJ0BKOIL.
Um yerymator 1o MBHOCOYMOPHOCTH PEILCH ¢ BHAUHTENBHO 0O0meii
TBEPA0CTEI0; HauOoee IIOXUMA B CMBICIIe H3HOCA, 0KA3BIBAIOTCH Cla-
00 BakajeHmble (BepmHee, CHIBHO OTIVIIEHHEE).

PasOupasa Bompoc o BosmommOM H3HOCE COPOUTHBUPOBAHHBIX 110
Halmemy c1oco0y pemxbcoB, He0OXOAWMO YKasaTh, UTO BBICOKHH 0T-
Iyck (680°) Oonbmioft IpoM0IKATeIbHOCTH 3aKaeHHof Ha MapTeH-
CHT CTaJd YMEHBbIIAeT CONpOTHBIEHHE MBHOCY, OMpeIeisdeMoe Ha
Mallipe Amciepa. YI0BIeTBOPUTEIbHEIE PeBYJIbTaTH IIOIYUAIOTCS
IIpH OTIYCKE HECKOJbKO 00sree HU3KOM (640°) 1 menbIeil IpogOIHN-
TEIbHOCTH (2 yaca). Ho mpu arom neoOxoxumo yuecrh, 4To BCe wHa-
T OTIBITEL 10 OIIPE/IEIEHUI0 YAaPHO# BSABKOCTH II0JIYTOPAMETPOBHIX
KOHIOB II0Ka3aJi BO3MOMKHOCTH CHUKEHUA TeMIepaTy phl 0TIy CKa, Tie~
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J0T0 peabea Aase 10 500 —550°, IIpHu TakuX Ipeferax OTOYCKa TO-
JyTOpaMeTpoBhie 00pa3mbl MOKA3HBAIOT elle BeChMa 3HAUUTEIbHYIO
BABKOCTh IpU MCHHITAHUU Ha 3aBoJcKoM kKoupe. Ilpummmas sro Bo
BHUMaHHE, MOMKHO YVTBepKIaTh, 4T0, YVMEHbIIAA XPYIKOCTL OpH HU3-
KUX TeMmIlepaTypaX IyTeM CKBO3HO# CopOUTH3amUH, MOMHO IOBBI~
CUTH U CONPOTUBIEHHE CTaJIH U3HOCY B 0JHO 1 TO e Bpema. Bo Bea-
KOM CJydae 3TOT BOIPOC ¢O Beeil KaTeropuuHocTbio Mo#eT OBITH pas-
pellen JHUIIb Mocae YRIAJAKU IPpoOHEIX PeabCoB Ha OMBITHOM YUaCTKe.

OueBuaHo, AnA ToAaBIAAIOMEro OoJbIIMHCTBA JAeTajeil Mallum
9TOT BOIIPOC He UMeeT TAaKOoT0 akTyaJbHOT0 3padenud. JInmb oT peab-
COB MBI TpeOyeM HecOBMECTUMBIX TT0Ka A 00BIUHoil ¢Taal cBoficTB—
BEICOKO#T yAapHoil BA3KOCTH W TOBHIMEHHO TBepA0CcTH, 00YCIOBIH-
Batomeii xord OBl 10 HEKOTOpOil CTelleHH YCTOHYUBOCTL IIPOTHB

H3goca.
Vil. 3AKNIOYEHUE

Ha ocmoBamuy mpuBeIeHHBIX ONBITHHIX JAaHHBIX, X0TSA H He IIpe-
TeHAYIOMNX, KOHEUHO, Ha HCUePILIBaIONIYI0 MOJHOTY, MOKHO CUATATH.
HOHMKEH e BA3KOCTH Ha V/ap 00BIUHBIX COPTOB YIJIepoUCTo# M cia-
00 JerupoBaHmHOil CTaad ABIEHHeM BIOJHEe HOpMaIbHbIM. Bee copra
TEXHUUECKHX CIJIaBOB iKejesa ¢ YIVIepoJAoM JAenalorcs XpYIKUMH
IpH HUBKUX TeMIepaTypax; Hepexol U3 BA3KOTO COCTOAHUA B XpYII~
K0€ IPOMCXOJUT CKAYKOM B J0BOJBHO V3KHX TeMIepaTypHHIX
IrpaHAnax.

Bennunma temneparyproro HMHTepBada, B KOTOPOM IIPOHUCXOAHT
910 OBICTpOE MaJeHue yAapHoil BASKOCTH, MOKET CIYHUTL IIPH 0Ipe-
JeIeHHON BeTHUYdHe CHUMKeHWS 3HaUeHUsA yAapHOH BABKOCTH Mepoid
YYBCTBUTEJIbHOCTH JaHHOTO MaTephata K ViapaM IpH HU3KHX TeM-
nepaTypax, XapaKTepHCTHKOM cTellen? XOoJ0AHOJOMKOCTH MeTallla.

Bosbmenm aBe cramd A M B ¢ TMocTpoeHHBIME I HAX AHarpaM-
MaMu: ylapHas BA3SKoCTb—TemIeparypa (fur. 78). U3 uepredka BUI-
HO, YTO YHOMAHYTOE CHUMKEHHE yAapHoil BA3KoCTH cTaau A Ha Ka-
KYIO-TO BHOJHE OIPEJCJICHHYI0 BeIHUYUHY p, BBHIPAKEHHYIO B KM,
IPOUB0MLI0 Ha MPOTAMEHUH TeMIlepaTypHoTo MATepBaja B, °, a Ausd
Crajd B — Ha UpOoTAMeHHH TeMIepaTypHOTo MmaTepBala HHOI Be-
JUIAHBl (Z,° ). B JagHOM Carydae okoHYaTe bHo peluTh, KoTopasd U3
ABYX CTaJieil Jyulle B CMBICJIE CTOfKOCTH IpH HU3KHX TeMIepary-
pax, emie HeJab3d.

Benwunna ¢, unu t, He jJaer eme IpejcTaBieHNs 0 TYBCTBHTE]Ib~
HOCTH MeraJJja K yiapaM IpH HH3KUX TemilepaTypaX. Dojee ompe-
ACJIEHHO XapaKTepH3yer Merajy B MATepecyoIeM Ha¢ HalpaBienun
HOJ0HeHne UHTepBaJa ¢, WiH {, Ha 0CH TeMIlepaTyp, a Takike I0J0-
AeHNne TOUYKU m Ha OCH TeMIepaTyp U ee CKIOHHOCTDH I0J BIUAHUEM
TeX MIM WHBIX 00CTOSATENLCTB MepeABUTaTHCA BIPABO WIH BIIEBO.

Kar MBI HEOZHOKpATHO YVKa3biBajH, Bexnunna HuTepsaia (fy.7,)
B Ipajycax M MoJOMEHUe TOUKH m Ha ocH Temueparyp (Qur. 78)
3aBHCAT BCEIEJ0 0T HPUPOALL cIllaBa (0C00eHHOCTEH CTpoeHUS €Yo
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PEemIeTKH), ero YECTOTH, Xapakrepa ¥ KOJMUecTBa MpHMEced, CTPYK-
TYPHOTO COCTOAHMS MeTalna, 00VCIOBICHHOTO KAk MeXaHHuecKoi
U TepMuUecKoit 00padorkofi, Tak ¥ 0coOLIMU TPOECcaMy, BH3BIBAIO-
MUMA Bee pasHooOpasme aBienui crapemusa. Haruenammbil MeTaLr

n - m
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Q
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lermreea Tyea
®ur. 78

o0bamo Oosee XpYmor IpH MoAXoAdAIed TemIepaType, 4YeMm Takoi
JKe, [0 He MCHHTAaBMmHUil MiacTHiecKux Ae@opMamitii B X0J0AHOM BH-
JIe; COCTApeHHbI MeTasl JyacTo MeHee BA30K II0 CPaBHEHHIO ¢ XO-
pOIIO  OTORIKEHHEIM; MEJTKO3ePHUCTHI MeTayn MeHee XpYHoK, uem
KPYIHOKDHCTAJIIHUeCKUT. BrABIende BceX 3THX 0Co0EHHOCTEH X0-
pOIIo TPOBOAUTEL IpU IOHIKEHHBIX TeMIepaTypaX IpH AHHaMHAYe-
CKOM WOIIBITAHUN.

HeoOxoAuM0 IIPH 3TOM OTMETHTH, UTO HEKOTOPHIE aBTOPHI (HaIpH-
mep Kopennu), paGoras ¢ MATKO# cTanbio, e 00HADYMKHINL  dpes-
‘MepHOil XPYHIKOCTH IIPH J0BOJBHO HU3KAX TeMIepaTypax. Asrop
Jamgoit pabors (coBmecrio ¢ K. A. BeccomoBbiM) MOIYUHIT M3 CO-
BETCKOTO apMKo-iKexesa MOHOKPHCTAJIL, He I0KasaBIIHe XPYIKO-
CTH Jaske IIpH TeMIepaType fKHIKOT0 BO3AyXa, U4TO HPOTUBOPEUUT
BHIBoJiaM U3 palor Sayepsaibia (85).

ITonpiTaeMcss paceMOTpeTh IOBEACHMe WUAeaabHOT0 MeTaIHye-
CKOT0 KpHucrajia, AeQopMHPOBAHHOTO B8a MpeesoM YIPYroCTH.
ITox BauanumeM Bo3pacTalonieil Harpyskd B MaTepuae MOSABIAIOTCT
ocraToumble, mactudeckue gedopmamuu. Iru gedopmamun (101)
HIpeAcTaBAAI0OT B HadaJbHoil crajuy SBJICHUSA CABUTA, CKOJIBIKCHUI
OJHUX CI0EB KpHUCTaJIa IapajjeabHo APYIUM; 9TO — CKOJIbIHEHHEe
(TpaHCAANEA) 10 oUpeAeseHHofl JId KpPUCTAJINYECKOH CHCTEMBI
JaHHOT0 BelecTBa KpucTaiorpafruueckoil mIoCKOCTH B OIpEIe/IeH-
HOM HallpaBieHuu. Bpenige Takoil Ipomecc BhIpamaeTcs B MOABIE-
HAW JUHAR CKONbAeHHd Ha HWOJWpOBaHHOM WM ecTecTBeHHOM Io-
BepXHOCTH AeQopMHPOBAHAOTO KPUCTAJLIA.

Ho cawmprii Oesylpednblii MOHOKPHCTAJI HeJIb3d HPEACTaBIATH
B BHJIE KaKoro-T1o WieaibHoro oOpasoBanua. Oco0eHHO 9TO OTHOCHT-
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CA K MOHOKpHUCTAIJIaM, HOJYYCHHBIM IPH PEeKPHCTAIU3ANAN TeXHH-
YeCKOT0, XoTA OBl M BecbMa UHCTOTO ¥ejesa. B TakoM EpHcTaie,
KpOMEe MECTHBIX HCKAaMEeHWH IpOoCTpaHCTBEHHOH pelleTkd, MMeIoTcs
caMble 00BIUAble IMITaKM, BCEBOBMOMKHLIE HEMETAJIHUeCKNe BEII0Ye-
HUSA U IPOCTO MYCTOTH ¥ TPEUTHHLL CYOMURDPOCKOINYECKOT BETHUNHHL.

Bo muorux cayvasx rakas dreMeHTapHad M0 C¢Boeil mpupoje je-
Popmanusa conpoBomaaeTcsa 0co00To poja CABATaMA, o0pasoBamHeM
JBOIHIKOB. BoabIIyI0 CKIOHHOCTD K ABORHUKOBANHIO NIMEIOT IEHTpPH-
POBaHHOTDaHHBIE PEMETKN, HO M KPHCTAJILL iKejesa 0XoTHo o0pa-
3YI0T IIpU MOAXOAAININX YCIOBHAX JBOHHUKH.

ITnacTHyrOCTH KPHCTAJTOB HAXOAUTCA B BECHMa TECHOH CBA3H
€ BO3MOFKHOCTBIO BOBHUKHOBEHUSA ILIOCKOCTEH CKOJNLiKeHHA. Teope-
THUCCKN KaiIbli aTOMHBIH ¢10fi MoxKer Oe3 paspylleHus KpUCTaJLia
JBHUIaTHCA MapallyielbHo cocelneMy ¢iolo. ILmocKocTell CKOMbKeHNST
B KpHCTajle MOeT OBITh CTOABKO, CKOJBKO HMEeTCH aTOMHBIX
CII0€B MEpPUeHAUKYJIAPHO TOMY HAOpaBIEGHHIO, B KOTOPOM CABUTH
nponcxondar. Unemo Bo3MOMHBIX MiIockocredi Oyaer paBHO pasMepy
KpHucraina, MNepOeHAUKYIIPHOMY IMMOBEPXHOCTH CKOJIbIKEHUS, Je-
JICHHOMY Ha pacCTosSgHHe MEHAY CROIB3AMUMHA CJI0SAMH.

B xpucranie a-menesa, pasMepoMm B 1 mm3, TaKHX INIOCKOCTeid,
€CJIU CKOJIbiKenHe ujeT 1o rpanu kyOa, Oyzer 3,5 Mid.

MupnManbublit TyTh CKONBHKEHUA B JAHHOM CIyYae He MOKeT
OHITH 10 pasMepy MepHee mapaMeTpa peleTKn (peﬁpa Ryﬁa), u yBe-
JIYGHUe JUIMHBI Halllero KpHCTaJla 110 malpaBiepuio [100] Oyzer
paBHO 1 MM TpPH TOM YCIOBHM, €CJIH BCe BO3MOMHBIE ILIOCKOCTH
UpHOLIA B JeficTBAC W KaiIblif U3 CI0eB CABHHYJCA OTHOCHTEILHO
©OCela Ha BEJWYUHY IlapaMeTpa pPemerTkH.

Rar moraswiBator memocpeporsenmse ga0molenis, TaJero He 110
BCEM BOBMOMKHBIM ILIOCKOCTAM CKOJBMKEHUA AaHHOTO HalpaBJIeHUSI
ujper cABUT. JlefcTBYIONIEEe IOBEPXHOCTUH CKOJbMKeHHS OLIBaIOT pac-

o

HOJIOMEHbI IPYT OT ApYyTa He Ha pacCTOSHWE B HECKOJBbKO A, a Ha

TaKOM pacCTOSAHUM, UTO HPOMEKYTKN MEAY HUMU BUAUMBI B MUKPO-

CKol. TakiKe M BeJMYMHBI OTAENBHBIX CABUTOB He OIpaHHUHBAIOTCS
o

BEJUUAHOH DapaMerpa pelleTkH, a AOCTHIalOT coTer A.

IT0 UMEHHO 00BACHACTCA TeM, UTO. Mbl B JeHCTBUTEIBHOCTH He
HMEeM HUIeaJbHBIX KPUCTAJNIOB € MaTeMaTHUeCKW IpaBUIbHOM pe-
Tmerkoit. Jase upesBEYAfiHO UHCTHE 10 XUMHYECKOMY GOCTABY KpH-
CTaJlIbl BCeTJa cofiepikar meOonblIne KOJWYecTBa IpuMeceii, BLI3bI-
BalOMUX CBOUM IIPUCYTCTBHEM MECTHOC MCKayKeHue pelleTKH.

Ecan Ouor Bee, Oe3 MCKIIOUGHESA, NPHMECH TaBajld © MaTepHaJIoM
KpHcrajia TBepAbe pPacTBOPEL, TO M TOTAa HEOAHOPOAHOCTH TBEP-=
JA0T0 pacTBOpa B IIpefenaX oJHOTO M TOTO #Ke KpHCTalia IIpUBEsa
OBl K CO3JaHUI0 YC10BHil, O1ar0IpUATHEX IS BO3SHUKHOBEHIS CKOIb-
REHUS JIMMIb 110 YaCTH BO3MOMKHBIX ILTockocTeit. Ho u rakoii cayuait
B JICHCTBUTENBHOCTH HE BCTPEUAETCH; KPHCTANI BOEIJa COJSpHKHT
00JIBII0E KOJTMYECTBO HePaCTBOPUMHIX B TBEPAOM KpHCTAJIe IpHMe-
ceit. Yacro 910 — yabTpaMUKPOCKONHYECKHIE YaCTUOEI, BXOJAANIUE B
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pemIeTKy KpHeTaiia IpH KpHCTa i3l 1 neopMHApPYIOIIHE €€ B TeX
MecTaxX, Tjle X 3acTaja KpUCTAJIM3aIliA 0CHOBHOIO MaTeépHaja.

Kax Mol mokasain# (80), HEKOTOpHE BRIIUCHUA B KpUCTAJLIaX
a-7KeIesa PAcloIaraloTes Mo BIOJIHE OMPE/ENeHHLIM KPHCTALIOTpa-
¢uueckuM moBepxmocTAM. Tak, MBI BRIABIIH (80), 94T0 HUTPHUIHEIE
Wb, 00pasylompecs IpH  HarpeBaHdd  KpHCTAJIOB a-7KeIe3ad
B CTpye aMMHaKa, PpacIo/aralorcd 1o TrpaEAM  pOMOMYECKOTO
ToAeKradapa.

Mumag (102) mokasal, U0 B MOHOKpHCTAJJIaX 0J10Ba IPHMECH
pacIoIaralorcs Mo II0CKOCTAM CKONDIKEHUA I CBOMM OpPUCYTOTBHEM
3aTPYAHAIOT TPAHCIANNIO, YMEHBIMAIOT 1HCI0 IefCTBYIOIAX IOBEPX~
HocTeit CKRONBbKEHHA M YBeJINUMBAIOT IPOUHOCTD U XPYIKROCTH MOHO~
KpHcTajia.

IIpumepro Tak#e (103) pacupegensioTcda IpAMEecH, BBIZEI A0~
mAecd MpU KpHCTaliisalin COJIeH.

MO0 YTBEepHAIATh, UTO YMEHbIIeHHe TMC/Ia BOSMOMKHLIX HOBEPX-
HocTeli CKONLIReHUA B METAJIMICCKOM KPHCTAJLIe CHUAACT HIacTHd~
HOCTH M BeJeT K YBeJHUEHWIO IMPOYHOCTH. '

Ecan OyzeM paccMaTpuBaTh He OJHO HalpaBICHHE CKOJIDIKCIII,
a BCe BO3MOMKHBIe HallpaBJieHHsd, T0, 0UEBHIHO, IPUAEM K BBIBOAY,
4T0 MpH HAJUIHU BeChMa 3HaUATeIbHOTO THCI TOBEPXHOCTEH CRONb-
“KeHTS BO3MOMKEOCTD MONYUIATH Hanbonee 01aronpHATHO OPHEHTHPO-
BaHHYIO ILIOCKOCTH CKOJbBIKEHHA II0 OTHOIICHHIO K nefCTBY IOITUM
criaM Oyzer Takike OoJiblle, 4eM IpPH MAJIOM UX KOJHYECTBE.

B cayuae 007bIIOT0 KOJMUECTBA PASIUIHBIX HallpaBJIeHHHE CKOJF-
JKeHHA B feficrBHe MOTYT HPHXOAUTH HECKOJbKO CHCTEM HX.

TexIUeCKoe Hene30 00maaeT 3HaunTe b0l YiapHO# BA3BKOCTHIO
IpH KOMHATHO# TeMmepaType H CTaHOBHTCS 00BIYHO KaTacTpo@mue-
CKM XpYIOKHM TpH CPaBHHTENBHO HE 0UeHD HU3KHMX TeMIepaTypax.
_ MoKHO Ha 0CHOBAHWY TPHBEJEHHOTO YTREPHIATD, UTO YEM THILE He-
7€30, TeM oHO 0ojiee BSBKO W IPW HUBKHX TeMIlepaTypax, TeM JeBee
cABUHYTA TOuKa m (cM. Qur. 78) U TeM Oonblle IJJ HEro TeMmIie-
parypubiii naTepsai f1°.

IIpuMecn MeXaHHUECKOTO XapaKTepa — IIaKd, HeMETa JIHIeCHuE
BRJIIOUEHUS — BCe, UTO 3aTpVAHAET BOBHUKHOBEHHE ILIACTHICCHHUX
pedopmManyit, yBeanunBaior ¥ X0J0AHOIOMKOCTD CTAIH. Heo0Oxonu-
MO IIPH DTOM OTMETHTH, UTO He BCeIJa BHICOKas BASKOCTH IPH HOD-
MAJXBHOf TeMIIepaType TOBOPUT 0 HeOoIbII0H XPYIKOCTH IIpH HUBKOM
remueparype. CpaBuuBas KpUBbHE YAapHad BASKOCTH — TEMIEpaTy-
pa, IpuBeIeHEbe B Hamed padore, JErKO 9TO YCTAHOBUTE.

Ciielyer VUMTHIBATH TaKie BecbMa BpPeLHOE BIUSHHE HEKOTOPBIX
HeMeTaLIMUeCKIX BRITOUeHHil, uyeonmx GopMy, 0C00eHHO Omaro-
OpHUATCTBY 0NV pasBUTHIO MECTHBIX nepeHanpsmKenuil B Marepraie
npd yiaape. BelrAnyTad IepHeHfUKYJIApHO 0CH oOpasma Menaike
NUIaKoBasd Ipocioiika Oyjer Urparhb posib BecbMa BpPEAHOTO A AW-
Hamuueckofi mpoumocrd o0pasma Halpesa. :

Ho Biausmie Ha BA3KOCTDH BRIOUeHU, Kakoro OBl XapaKTepa OHE
Hu  ObuId, 3aBHCHT H oT HX (opMBI M OT HX BeJHuHHBL Ize-1o
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noJsEHa OBITH TpaHiNa, KOTJa 0UeHb MAJbe YaCTHIH Ve He 0Ka3bl-
BaloT 0¢000 BpEJHOTO BIMAHHUA HA BA3KOCTD.

Takike H BCAKOC MCKaiKenue pelleTKH, 3aTPYAHAIONIEe TPaHCT I
U0, MOBEJET K YBEJAMUEHNIO CTATHUYCCKOH MPOYHOCTH KpHCTAIIHYe-
CcKoro arperara. Ho 9To HOBHIIEHHe MPOYHOCTH OYAET CONPOBOIK-
ZIaThCAd Takike pocToM yiaapHoii xpynkocrH. llosromy momarHo, uTo
crapenne, mabniogasmeecsa KepOepom 1 paOoTHHEaMH MEHTpaXbHO
snaboparopun Kyspemroro MeTaanypradyeckoro KoMonaaTa 1 3aKiaio-
yaplieecsa B CHATHH Halpsaenuili pelleTkd BCIeACTBHE yIaJeHMd
BOJOPOJa, BEJIO K MOBHIIEHHIO YAapPHOU BA3KOCTH CTAJH.

Mexanuueckoe crapenne (moce MiacTHueckoil gefopmMannu 3Ha-
QUTEJbHON BEJWUYUHBI) XapaKTepU3yercs BLIICJIeHHeM KaKHX-TO
BBHICOKOAUCIEPCHBIX YaCTHI, ¥, Ha000poT, BEJeT K YMEHBIIeHHIO BA3-
KoerH, ocobenmo yiapuoii. Ho crapemue mocie medonbmux fedopma-
muil, Kax MBI IOKa3aJ¥, He YXyAllaeT craji. BepodrHo, B mocies-
HeM GIYdae BHIeISIOU{Aecs JacTUIb UMeloT BechMa HeOobIlne pas-
MepH ¥ He 0Ka3hBaloT BIHAHUA Ha MeXaHHUeCKHe CBOHCTBA.

CopOnTHasd craab 0co0eHHO HEUYBCTBUTEIbHA K CTapeHUIO, X He-
YYBCTBATENBHOCTD 9Ta MOBHIIAETCA ¢ IIPOJOJKATEIHHOCTBIO U TeM-
neparypoii oTIycka, IOTOMY UTO CTPYKTYpa Jejaerca see 6oee pas-
HOBECHOM, a MeJKHe JHCIepCHbIE YacTHIBI, K0aryJIHpysch, BEChMa
CIJIBHO YBEJHMUUBAIOTCA B padMepax ¢ TeUeHHueM BpEeMEHH.

Tocnennee 00CTOATETHCTBO MOMKHO OOBACHUTH TeM, UTO BHIIA-
JaIolIde TpH CTAPEHUH UYACTHIEI MOTYT pasaudmo OJOKApOBATH IIO-
BEPXHOCTH CKOJIbKEHNA, 3aTPYAHAA TPAHCIANUIO. OT YaCTUIl MOJIe-
KVIAPHOTO MopsAika O10KMpoBKa HeBeauka. 1Io mepe ux poera 0io-
KUpoBKa yBennunBaerca. Ho Korfa uX pasmep ZOXOJHT Jo pasmepa
CcopOUTHOTO IEMENTHTa, BUAUMOTO B MEKPOCKO, OJOKHpYIOIee Jeii-
CTBHE OIATH 0caaldiagercs.

OTHOCHUTEIBHO XPYIKOCTH OojTee WIM Memee UHCTOTO #Kejesa CV-
MECTBYIOT, Kak MBI YKa3HBaJIH, TPOTABOpeunBhie Muenus. MEbl o0bdac-
HAEM 9T0 TeM, UTO B MHTEpBaJje MOABIEHUS XOJOAHOJIOMKOCTH ((ur.
78) MaJeiinive HeMeTaJLTUYeCKUue BRJIIOUCHUA I0AX0/AIe QopMbI
B KpHUCTaJJaX MeTajia, CO3Jal0T MecTHbe HalpAKeHHsS pemeTkH,
80HBI TIepeHalpAMenua U BMeCTe G TeM 3aTpYAHAIOT BO3MOKHOCTD
rTpaucasanui. Ho cayuafimo mosker momacrbesa oOpasen, WMEIOMIni
mozoOmele geeRTHRIE MecTa B MUHUMAJbHLIX KosaudecrBaxX. IloBu-
JUMOMY, MBlL MMEJIM MMEHHO TaKoi Caydail, KOTJa HEKOTOPHIE MOHO-
KpHcTajinueckue o0pasnel (0e3 HaApes3a) U3 COBETCKOTO apMKO-ie-
Je3a He JOMaJHuCh IIPU KOIPOBHIX HCHBITAHUAX IpU —183°. Ho sror
HCKJIOUATENbHbI cryuail BoBce He TOBOPHUT O TOM, UTO KEJe30 5TO
HEX0JOAHOTIOMKO ¥ o0nafaeT BA3SKOCTBI0 TpH BeeX TeMIeparypax,
Kak MeJbHiad anfoMuanii. MOHOKpHCTAJT, COTHYBINHiicA Tpu —183°
Oe3 oOpasoBaHHSA TpENIWH, 0YEBHIHO, BCE-TAKM CI0MaeTcs TpH Oojee
nuskoii Temmeparype. Touka m (cm. ¢ur. 78) anga moZoOmoro Ma-
TepHaJia JeHHUT JeBee —183°.

MeI gymaeM, 4T0 XOJOJHOJIOMEOCTD iKemeda 00BACHSICTCS MeHb-
IMAM YHCIOM BO3MOMKHEIX HaIPaBICHHH CKOJbAEHHS NpPH HUBKAX
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remiepaTypaX ¥ YMeHbIIeHHeM uicia BOSMOMKHEIX CJIBATOB Ha exH-
HHNY JIWEB KPUCTAJLIa 10 Mepe Majenus remueparypsl. Rak mbi B
cBoe BpeMs YKa3HBaJM, YHCIO JWHUH CKONBKEHHI Ha OoroBofi Mo~
BepXHOCTH JePopMEPOBAHHBIX YAAPOM MOHOKPHCTAJIOB YMEHb-
MaeTes ¢ MONTKeHeM TeMIepaTypsl onbTa. Ha MonokpHeTanie #e-
7e3a, CIOMAHHOM YAapoM OpH —183°, NVHUH CROILIKEHHS IIQUTH
HeT. ,

Xoxon AeficTByer B TOM ke HalpaBieHUM, Kak H OpHMeCH, BXO-
IAmUe B pelleTKy KpHucTaaaa; X B ToM, U B APYTOM CIYYadX 3aTpyA-
pgercs TpaHeaAmusA. OueHb UHCTOe ¥eneso mpH —183° JaerT Heko-
TOPOe UHCHO JNUHN{ CKOIBAEHHs, uTO M Obiio o0OHapy#eHo Ha He-
caoMaBIIUXCS TPH ATof TemmepaType 00pasmax.

Ha pAAy ¢ TMOUTH MOJHBIM OTCYTCTBUEM JHHWI CKOJbHKCHHA Ha
MOHOKpHCTAJIIaX #ejxesa, CIOMaHHBIX IpH TeMIepaType HHAKOTO
Bo37yXa, HaOm0Janoch, UpaBjia, He BO BCEX CIyYadX, MOSABICHHE
ABOMHUKOB, KOTOpHIE 0 CHX TOP Ha3bIBAIOTCA «THHUAMHU Hedimana».

H. H. Hasujenkos (1) o0bscHsaer NOABICHNE IBOUHUKOB TEM,
uTO CONPOTUBJIEHTe ABOFHUKOBAHUIO J€Tye, YeM CONPOTHBICHHE IPO-
CTOMY CKOJBIKEHNIO, W YKas3blBaeT, 4TO MEMHAY XPYIKOCTBIO iHejesa
1 ero ABOHUKOBaHHeM HMeercs ¢Basb. 1lo ero Muenuio, B Kpucrajie
0K0JI0 ABOFHUKOB MOABIAIOTCS TpH AefopMUpOBaniM BechMa 3HaUu-
TeabHble TepeHanpsmenud, oOnervaliniie paspyllenne KpHCTAJIa.

Bpang au MOHO XOJOAHOJOMKOCTH #Hejesa H HEKOTOPBHIX ero
CUTaBOB OTHECTH 3a cuerT o0pasoBamus ABCHHUKOB HCKIIOUHTENBHO.
Teofiguky ¢ GoxbIloii gerkocrbio 00pasyIoTcsad WMEHHO B MeTajIaX,
e GoAMUXCA YapoB IpU HUBKUX TeMIeparypax.

Caxapos (104) ormeuaer mospienue ABofinuros (mumuit Heiima-
Ha) B udene 2—3 Ha 3epHO B ¢rajd ¢ cojepdanuem 0,20/;B caydae
nedopMupoBanEa npH —183°. OAmoBpeMeHHO MM HaOXI0Jaauch W
0OBIYHEBIe JWHHW CIBUIOB B BHE HEUETKUX, HCKPUBJICHHBIX JHHUI.

B ommoit w3 pabor apropau B. II. Kysmemosa (23) Obito moka-
3aHO0, uT0 SHepruda U masgrnuka kompa Hlapnu, waymad ma ¥310M
o0pasma, cocrouT M3 Takux uyacrefi: Ui — dHepruH, 3aTpaddBaemoii
Ha oOpasoBamde B o0pazme yupyrux gedopmanuit, U, — 9HEprun,
BHI3BIBaloMIEii ocTatounsie Aedopmamun oOpasma, Us — SHEpTHH, 1o~
Tpe0Hoit Ha YBejwyenne moBepxXmocTd 00pasma IpH ero pa3pylleHui,
U, — 3BYKOBoit smepruu. B aroit pabore Obuto IOKasaHo, 9410 Cjla-
raeMbiMd Us 1 Uy moskuo Oes Oosbliofi IorpemuocTH, Ipenedpeyb
1 IO0JHASA 9Heprud AnA U3J0Ma COCTOMT JHIIbL M3 ABYX dacTedl U =
=U1+4+U,.

ITox BnuAnmem BHeMHUX cWi B 00pasme BOSHUKAIOT YOpyTHe Je-
fopmanmu, mepexopamue B miactHueckne. Palora BHEMHUX CHA,
BRIBHIBAIOIMIAX TpH yAapHoM W3rnle yupyrue aefopmamun, ompeje-
JAITCA, B KOHEUHOM cuere, Bejquunmoi moaynd yopyroeru. Ho mo-
ayab IOmTa Mano mMemserca ¢ remmepaTypoii; ero B mepBoM HpuOIH-
FKEHUU MOMKHO CUMTATh IOCTOAHHBIM B HnTepBaje -+20 M —183°.

Huixe ®waroii-ro Temmeparypsl (Hampumep, —40° B HEKOTOPHIX
HallEX OWbITaX) pasdpymenue oOpasma HE CONpPOBOMKIaeTcA OCTa-
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TOUHBIME AeQopMamiAMA, MOBepXHOCTefi CKOIBIKERAS MOUTH He 00—
pasyercsd, npejesx YOPYFOCTH 0CTaeTcs BEHIIE IIpefieia NPOYHOCTH.
Pabora paspymenus o0pasma HHe 910 TeMuepaTyps, KOTOpYIO
MOKHO Ha3BaTh KPUPHUECKOT (£,°), oCTaeTcs mpaKTHUECKH IIOCTOSH-
HOI.

Cnemosarenbno, B muTepBaie f,° — 0° (abc.) Ur monsma OHTH
nocrodnuoii, a Uz paBHa HYJIIO.

Boime gpurnueckoii remueparyprr o0pasen mepexoAuT M3 Xpyl-
KOT0 COCTOAHUA B IIaCTUYHOE, ¥ pabora miactuueckux aedopmanmii
fomiEHa BospacraTh. U, pacrer Obicrpee ymenbllenus Uy, # KpHBas
yAapuad BASKOCTb — TeMIlepaTypa HAeT BEepX, HO ¢ OIpeeseHHoi
TeMIepaTyphl OHa J0JHHa Hajarh, AoiAd 10 0CH TeMIepaTyp B MO-
MEHT ILIaBJCHUA MeTasa.

Vill. BbIBOAbI

1. Hamu moAaTBep:#AeHO PAXOM MHOTOUYMCICHHHIX ONBITOB, UTO.
YAapHad BA3KOOTD CILIABOB #Kejesa ¢ YIneposoM U ciaalogerupoBam-
HBEIX CTrajieil BeCbMa CHIbHA, a B HEKOTOPHX CHydYadX IpAMO KaTa-
crpodEuecKd Iajaer ¢ MOHWMKEHHEM TeMIepaTypsl UCIHLITATH.

- 2. TemmepaTypubiii uuTepBay, B KOTopoM HaOX0JaeTcd MosABIe-
HUE XOJOAHOJIOMKOCTH (XPYIKOCTh Ha YAap) BaBHCHT 0T COJAepHa-
HHUSA B CTaJH YIiepofa, HeH30eHHbIX TpuMeceii, crmocola IMoaydeHuss
CTaJi, IpebIAyIed ropsayeii, Xonoxnoii 1 Tepmuueckoii 00paloTox,
NpUHATOTO METOJa HCHBITAHUA.

3. BosMoiHOo BechbMa 3HAUMTENBHO VBeJUUHTH YAApHYIO BS3-
KOCTh TpU HUBKHMX TeMmIeparypax oOBUHOH KOHCTPYKIHOHHOE M
cinabo JerupoBaHHOl cTamy mwyTeM TepMHUecKoii 00paloTKM Ha COp-
Onr. Uem Bbillie TeMIepaTypa OTOYCKa Ha COPOUT M 4eM IPOAOJIHH-
TeJNbHEe BpeMsA OTIYCKa, TeM Jajblle CABATaeTCa HHTEPBAT  XO0JO0AHO-
JOMKOCTH B cTOopoHY Oojiee HMBKHX TeMIeparyp, TeM BS3ue Crajb
IpH HUBKHX TeMIepaTypax.

4. Ocolenno BasKHOe 3HaUEHNe WMEET CHUEHMe XDPYIKOCTH Ha,
YAap IpH HU3KHX TeMIlepaTypaX B pesyJabTaTe IpejraraeMoro Mme-
TOJa TEPMUIECKO 00paloTKH 1S penbeos, paboTaloUX B YCIOBAAX.
CHOMPCKUX BHM. !

5. JLns 3aKa K| perbcoB B pe3yabraTe pAda McCIeS0BaHuil CKOH-
CTPYHpOBaHa, M3TOTOBIEHA M HMCIHITAaHA 3aKalodHas MallWpa, II0O-
3BOJIAIONIASA BaKaJauBaTh 0e3 TpelllMH W IpakTHdecku Oe3 KopoOie-
HHsT 00pasipl perbeoB Lnd KonpoBoit mpoOsl, Anumof 1,56 M.

Boswmono, yeexnuns quuny srofi sakamoumofi MamIHbI B 600T-
BETCTBYIOIIee UHMCIO pas, 3aKaJWBaTh B Hell peabCH HOpPMaJbHOM
JUTHHEI.

6. Pagom nccnenoBanuii foxasamo, aro perbCH MOMKHO BaKaJH-
BaTh IpH TOii TeMIepaType, ¢ KoTopoit 0HM MOKHAAIOT HOCTenuE py-
ueit crama, 0e3 moloTpeBa HiIH BHpaBHUBAHMA HX TeMIEpaTypEH B CIle-
OUAJIbHEIX IeYax.
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OObIIEBe B TIPOU3BOJCTBEHHEIX YCIOBAAX romebanud reMuepaTyphl
HKOHIA MPOKATKU He OKa3bBaloT BIUAHUA HA KOHEUYHBI pesyJbrar.

7. TpaBka copOHTHBHPOBAHHBIX PEIbCOB B X0JOAHOM COCTOSHIN
fia POIMKOBOf MalIipe He YXY/MAeT MeXaHHIeCRUX cBoiicTB copOn-
“TH3HPOBAHHOTO 110 HAMIEMY crioco0y pexabea Jaike Mocie HCKYCCTBEH-
HOTO cTapeHus. :

8 Uey unile sKejes0 W 6Talb, TeM MeHee oI 00ATCA yAapoB HpH
HUBKUX TeMIepaTypax.

Tlns Tepmudeckofi 00pabOTKE MO MPEATOHCHHOMY HaAMH CI0c00Y
TOAXOIAT T00pOKAUECCTBEHHBE MapTEHOBCKHE DEJBCHI, II0 TPEHMY=
1IECTBY ¢ TMOAXOAMIEM CoZiepiRaHueM yriaepola 1 Mapratia.

Bompoc 0 BO3MOMHOCTH perTadenbrocr mogoOmoii TepMuIye-
Kot 00padoTRH 0eCCEMEpPOBCKEX M TOMACOBCKUX PEIBbCOB HE SICEH,
BeposATHee BCero, 4ro Oor HX 00paloTkI 0C000fl BHIIOABL OEUAATH
HeJIb34.

9. PasMepH ayCTeHATHOTO 3épHa B TeX mpejenax, B KaRlX onn
KONEGTIOTCA B HOPMAJbHOH MapTeHOBCKOM peabecoBOii cTaMd, 060~
GoT0 BIMAHUS Ha Pe3yIbTaThl TepMo0oOpaOoTKE I HepeABHiHeHII
HHTEpBaJIa XO0JI0AHOJOMKOCTH B 00acTh 0ojee HUBKUX TeMIepaTyp
- He 0Ka3bIBaIoT.

10. Tokasama BO3MOMKHOCTD 3aKaJKH PIbCOBOM CTalH ¢ M30Tep-
MHUECKEM paclafoM ayeremura. IIpumensas Too0mEi cmoco0 3a-
KaJK{, BO3MOKHO OIepamyio IpaBKU Ha pOMUKOBOA MalldHe BECTH
B IIpOIecce 3aKajku.

11. Paspalortan HOBEIH MeTOX KOIpoBO# TPOOHI OXJIAKICHHBIX
710 HUBKOI TeMIepaTyphl PeIbCoB ¢ TOUHBIM YUeTOM SHOPTHH, UAyIed
Ha paspyllenre HOPMaJIbHOTO oOpasma /id 3aBOACKOL KOIIPOBOIT
TpoOLL.

12. MeesemoBambl Ha XOJO0AHOJIOMKOCTH HEKOTOPHIE JIETHpOBaH-
Hble CTaJH. \

13. llaga TONBITEA OOBACHUTH NPHIAHY XOJOAHOIOMKOCTH wme-
7e3a U eTO CILIABOB G YIJIEPOAOM B 3aBHCHMOCTH OT HX BHYTPEHHEIO
CTPOEHNA.
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