Kiaccupukanus

YYI'YHOB

IIpe3eHTanus no JUCIUIIINHE
«MaTeprUaIOBEICHUEC)




CocTraB 4yryHOB

e YyryH — cnnaB Xxerne3ac
yrrneponom, coaepxaiwiuu yrrepopa
oonee 2,14 %.

e B oTnnumne ot ctanum YyryH
sABnseTcs bornee Xpynkum
MaTepuariom.




e Kpome ocHOBBbI (xene3a) u
yrnepoaa B YyryHax cogepartcsi:

e MapraHey — noBbIlWlaeT TBEpPAOCTb
YyyryHa.

e KpeMHnn — noBbIWaeT NPOYHOCTb

N BA3KOCTb YyryHa, yny4waeTt
NMUTenHbIe CBOUCTBA.

e Cepa — NOHMXaeT NPOYHOCTD,
yXyAlaeT fiuTeuHble CBOUCTBA
yyryHa.

e ®@occhop — noBbIWAET XPYNKOCTb.



YYIYHDI
i ]
BENBIE CEPLIE
l | I
¥rnepoa & suge Ymepog e pupe Waposmamas
yemeHnTa 1 MNACTHHYATORO ¢dopna
l rpadura? rpapura
Mocne vepruyecko#
obpaboTiu
6enoml NyryHa
Kosune uyrywel Bucouonpoqnuel
{ymepop s enpe dyryHs
XRONLER)
Mapru j\ Mapiu Mapiu /\
K4 30-6 8Y 38-17
KY 35-10 Y15 BY 42-12
KY 37-12 €y 25 BY 50-7
KM 45-7 CY 40 84 60-2
KY 60-3 Cu45 BY 80-2
K4 80-1,5 BY 120-2
1 l{emenTur — Kapbun xenela Fe  {cnnae weneaa c ymepogon).
2 MPaguT — yrnepos, BLACARIOKMACA 8 MENEI0YMEPORNCTLIX CNAABAX B CBOGOAHOM
COCTORHWM,




XPYNKOCTbIO
BbICOKOU U3HOCOCTOUKOCTbLIO

O6bi14HO 6enbil Yy2yH He
nodeepaaemcsi MexaHu4eckou
obpabomke u ucrnosib3yemcs Orisi
rnepeodesiku 8 KOBKUU Yy2yH.

benbiv 4yryH
e benble YyryHbl XapakTepu3yroTcs
Hanuyuem yrriepoga B Buae
uemeHTuTa (FesC).
benbin 4yryH otnn4yaercs:
BbICOKOU TBEpPOOCTbIO




KOBKHH 4yT'yH

KoBkumu
Ha3bIBaAOT
YYryHbl, B
KOTOpPbIX rpadouT
nMmeet
XS10NbeBUAHYIO
copmy.

Ux nonyyatoT
TepMUYecKoun
obpaboTkoun
OenbIX YyryHoB.

- KOBKME YYTYHBI CONICPXKAT:
— VIVIEPOA 2,2-3,1% ()
— KpeMHMI 0,7-1,5% (5)
— Mapratiel 0,3~0,6% M9
— cpocdop no 0,18% (P)
— cepy no 0,12% (5)
— XpOoM 1o 02%




MapknpoBKa KOBKMX YYT'YHOB

O603Ha4yeHe MapKn KOBKOro YyryHa BKIrO4YaerT:
OykBbl K4 (0603Ha4YaroT «kKOBKUN YYTYHY);

uudpbl (NepBoe YNCo nokKasbiBaeT npegen NPo4YHOCTHU
NMPU pacTsXXeHUn ; BTOPOe YNCI0 — OTHOCH-
TeribHOe yAJIMHeHue).

KM 35 - 10

| OTHOCHTEIbHOE YINHHEHWe — 10 %
Npegen NPOUHOACTH K3 pacTaeHe — 35 m't:‘.i'lm2




CBOMCTBA KOBKOI'O YyTI'yHa

e KoBKuM 4yryH obrnapaeTt BbICOKOU MPOYHOCTbLIO
M NJTACTUYHOCTbLIO, XOPOLLO obpabaTbiBaeTcH
pe3aHuem

o KoBKue 4yryHbl LULUPOKO NPUMEHSAIOTCS B
MaLUMHOCTPOEHUU ANS U3rOTOBNEHUS OeTanemn

BbICOKOU NMPOYHOCTM
MexaHHyeckue cBOHCTRA KOBKOTG HYIryHa

o ] ;l:::; . :::0 ;:;:::: TeepaocTs no Bpuienno, HB
uyryHa NpM pactame- | B, % MNa Rre/mm?
Hnn G, Mlla

K4 30-6 294 6 1000-1630 102~166
KM 35-10 343 10 1000-1630 102-166
K4 37-12 363 12 1100-1630 112-166
KY 455-7 441 7 1500-2070 153-211
K9 60-3 588 3 2000-2690 204-274
K4 80-1,5 784 15 2700~3200 275-326




rpachT — XpOM 10 0,15-0,3 % (@)

— HHKeJb no 05% @ ;

Cepbii 4yT'yH
Cepbie YyTYHEI COAEPXAT:

» Cepbin 4yyryH =—yFiepa 25-3,6%©;
XapaKTepu3yeTcs | — kpemHuts 1,1-29% @)
TeéM, 4TO B ero — Mapranell 0,2-1,4% 9,
CTPYKTYPY BXOAUT | — pocdop 10 0,02-04% ()
nnacTUHYaTbIN _ cepy 16 002-0,15% G




4 18

npegen NpovHOCTH HA pacTameHue — 35 -xrc/nuz

HYTYH
CepPbi#

MapkupoBKa CEphIX YyT'YHOB
e OOo3Ha4YeHMe MapKU Ceporo YyryHa BKITHOYaeT:
e OykBbl CH (0603Ha4YarOT «CepbIN YYTryH»);
e Ludpbl (Nnoka3bIBalOT Nnpegen NPoOYHOCTU NpU
pacTsxeHUun)
IIpuMep MAPKHPOBKH CEPOro IyryHa




CBOMCTBA CEPOro 4yryHa

e Cepbl# YyryH obnagaet BbICOKMMU JINTEUHbIMU
CBOMCTBaMM, XOpOLLO oOpabaTbiBaeTCcs pe3aHueMm.
LLiInpoko npumeHsieTcA B MalWMHOCTPOEHUMN.

Ona noBbIWEHUA MeXaHU4YeCKuxX CBOMCTB NPOU3BOAUTCA
MoaucduumMpoBaHme cCeporo YyryHa nytem gobasneHus
aNnrOMUHNA UK KanbLUUA.

MexaHmnyeckue CRONCTRA Ceporo yyrywa
Npegen Teepaocth no bpusenno, HB
Mapka NPOYHOCTH
YyryWa NPH PACTANEHWMW MNa o ,mz
Q. Mha
'*-. e sy S
415 150 1630-2290 166-234
{M 25 250 1800-2500 183-255
CM 40 400 2070-2850 211-290
(Y 45 450 2290-2890 234-294




OTBETCTBEHHOrIO
JINTDbA.

CrannHa
M3 CEPOro YyryHa

o OTnNUBKKU M3
yyryHa CY 40, CY
45 oTHOCATCH K
0oco0o
KayeCTBEeHHbIM,
nony4yaemMbIM
cneunanbHbIM
Crnocooom
npou3BoACTBaA.

e [lpumeHsaroTCA
ansa Hamoornee




BBICOKOIIPOYHBIA YyT'YH

e BbICOKONPOYHbLIN
YyryH OT
oCTaribHbIX MapoOK

oTNnYyaeTcH
TeM, YTO B
CTPYKTYype umeet
LUIAaPOBUAHYHO
dopmy rpadumTa.
BbICOKOMNMpPOYHbIE
YYryHbl
coaepxar:

~ YIiiepoa
— KpeMHHUH

— MapraHey

— choccpop
— cepy
— XpoM

— HHWKE/Db

2,7-36%0);
1,0-3,8%(D;
0,4-0,9% ),
10 0,1 %(P);

a0 0,14 %(5);
Ao 0,1 %@):;

0,2-0,8 %N .




MapkupoBKa BEICOKOIIPOYHBIX
YyT'YHOB
e O6o3Ha4YeHMe MapKn BbICOKOMPOYHOro YyryHa BK/1lOYaeT:
e OykBbl BY (0003Ha4YarOT «BbICOKOMPOYHbLIU YYTYH»);
e uudpbl (NepBoe YNCIO NoKasbIBaeT npeaen NPoO4YHOCTH
NpPU pacTAXeHUU; BTOPOE YNCIIO — OTHOCHU-
TeribHOe yAJIMHeHue).
IIpuMep Ma2pKHPOBKH BRICOKONMPOYHOYO TYTYHA
BY 42 - 12
OTHOCUTEARHOR YRWKHEHUe — 12 %
Npenen NPONHOCTH Ha PaCTAXEHHe — 42 Kre/Mme
9YTYH
BLICOKONPOYHbH I




i i

CBOMCTBA BBICOKOIIPOYHOTO YyT'yHa

e BbICOKONPOYHbLIN YYyryH OoOnagaer
BbICOKOU NPOYHOCTHLIO U

YAOBNEeTBOPUTENbHOW NIaCTUYHOCTbIO

MexaHuyeckue CBONCTBA BLICOKONPOYHOTrO YyryHa

_— E :op:::e;u I — TeeppocTy ne bpwvennw, HB
wyryma npM pacrame- “T":“;.“:e' Mhia kPl
HuW o, MNa

g8y 38-17ﬁ 380 _ 1_7_ 1400-1700 142-173
BY 42-12 420 12 1400-2000 142-204
BY 50-7 500 7 1710-2410 174-246
84 60-2 600 2 2000-2800 204-2B5
84 80-2 800 2 2500-3300 255-3136
BY 120-2 1200 2 3020-3800 | 308-388




e BbiCcOKONpPOYHbLIN
YYyryH npuMeHseTcs
B pa3fMyHbIX
OoTpacnsiX TeEXHUKU
NPU U3roTOBMIEHUN
NpoKaTHbIX CTaHOB, .
Ky3He4yHoO- - '
npeccoBoro
obopyaoBaHus, Konewuarniit Ban
aAetanen TypouH m H3 BbICOKONPOUHOrO
Apyrux YyryHa
OTBETCTBEHHbIX
aeTtanem.




AnTHdpuxkywoHHbie | Xaponpounse- (XapocTonkue |KOppoawoOHHO-CTOMKNE

Mapxu

AMC-1 KYX-0,8 YH19%3WW YHXT
AHC-2 WYX-1,5 YH11r7X210 YH1XMA
AHC-3 HYx-25 HHIMW
AHC-4 KUX-3,0 YH1507X2
A4C-5 HYC-5,5 : YH15A3XW
AYC-6 KICW-5.5
AB-1 KYK-22
AMB-2 HKUIOW-22

A4K-1
AHK-2

110 XUMHYECKOMY COCTABY
HEJICTUPOBAHHBIC U JICTUPOBAHHBIC)
AETHPOBAHHDBIE YYTYHbI

@ D

e ®  \®

W @ ®

@ @

@ Y GD D,




C — cepbin, B — BbICOKONPOYHbIN,
K — KkoBKuum;

e Undpsbl (YKa3biBalOT HOMEpP MapKu).

MapkupoBka
AHTA(PPUKIIMOHHBIX YyT'YHOB
e OOO3Ha4YeHMe MmapkKu
AHTUPPMKLMOHHOIO YyryHa
BKJlOYaeT:
e OykBbl AY (0603HavaloT
«AHTU(PPUNKLUNOHHBLIN YYTYHY),




(0,3-2 %), anromuHuem (0,4-0,8 %).
YyryHsl A4B nernpoBaHbl: meabio ( 0,7
%), marimnem (0,03 %).

YyryHbl A4K nermpoBaHbl: meablo
(1-1,5%).

AHTI/I(I)pI/IKHI/IOHHBIfl YYI'YH
o AHTU(PUKLMNOHHDbIE YYTyHbI NOSy4aroT
Ha OCHOBe CepbiX, BbICOKOMNPOUYHbIX U
KOBKUX YYryHOB.
e YyryHbl AHC nerupoBaHbl: XPOMOM
(0,2-0,4%), Hukenem (0,2-0,4 %), megbto
®
o



A4C-3 1570-1864 160-190

AYC-4 1766-2246 180-229
AYC-5 1766-2246 180-229

AYC-6 981-1177 100-120
AvB-1 2058-2550 210-26G
A4B-2 1638-1933 167-197

AYK-1 1834-2573 187-262
AYK-2 1638-1933 167-197

CBoOMCTBA aHTU(PPUKIITTOHHOTO
YyyryHa
o AHTUPPUKUNOHHbLIN YYryH obnagaer
XopoLwen NU3HOCOCTOUKOCTbIO.
Mexasuyeckwe CBOWCTBA AHTHOPUKLIHOHHOFO YYTrYHa
Mapka Taeppocrs no Gpuuenno, HB
wyryna MNa Kre/mmd
AYC-1 1766-2364 180-~262
AYC-2 1766-2246 180-229




AHTUPPUKUNOHHDbIE

YYTyHbI

UCMNONb3YITCA ANS

U3roToBneHus

aeTtanemn,

paboTalowux B

YCJTOBUAX Alnnanusssnay

TpeHus . '

CKOMNMbXeHUs |
A R“\\\\“\\“\%\
MoAWKNHWK CRONDIMHEHWA
"3 SRTHEPHKLHOHHOTO

YYTVHa




JKaponpouHbIN YyT'yH

[lyTemMm BBeAeHMA nermpyromx
3fIeMeHTOB co34aloTCA YYryHbl CO
cneumanbHbIMU PU3NYECKUMU U
XUMNYECKUMU CBOUCTBaAMM.

Xaponpo4HbIn YyryH npeaHa3sHaveH 0sist
aKcnnyartaumm
npu temneparype ao 600° C.

JIlernpoBaH HUKeremMm, XpomMom,
MapraHuem.

XXaponpo4yHbIN YyryH NpuMeHsieTca Ans
N3roToBIEeHUA AeTarien rasoBbiX TYPOUH,
HacocoB, ABUraTerieu BHyTpPeHHero
CropaHus.



MapkupoBKa KapOIpOYHbIX
YyT'YHOB

O6o3Ha4YeHne MapKu Xapornpo4vyHOro YyryHa BKiro4vaer:

OykBy Y (0003Ha4YaeT «4yryH»);

oykBbl H, X, I' (0603Ha4yaloT nerupyrowime 3aneMeHTbl —
HUKeslb, XpOM, MapraHewy,);

oykBy Ll (0603Ha4aeT, 4To rpachuT MmeeT LWapPOBUAHYIO
thopmy);

Luudpbl 3a OyKBOM (YKa3biBalOT NPOLEHTHOE coAepXXaHue
Nermpyrowmx 3anemMeHToB).

IlpuMep MapKHPOBKH >XapOTPOIHOTO YyTYHA

YHHNTIT7 X2 W

waposuanas opma rpadura
cofepxanue xpoma — 2 %

XpOoM

cofiepManpe MapraHua — 7 %
maprasey

copepXanue Hukena — 11 %

HHKENL

o i i




dJIOMNHUNEM.

e JXapoCTOMKNU YYTryH cOXpaHSAeT
CBOMCTBa Npu TeMmnepartype 0o

JKapoCTOMKHUU 4yT'yH
e JXapocTonkumu 4yryH obnagaet
CMOCOOHOCTbLIO MPOTUBOCTOATDL
OKMUCIEHUIO NPU NOBbILWEHHbIX
TemMmneparypax.

e JlernpoBaH XpoMOM, KpeMHUEM,
600-1100° C.




MapkupoBKa KapOCTONKHUX
YyT'YHOB

e O6oO3Ha4YeHUe MapPKM XXapOCTOMKOro YyryHa BKJ1HOYaeT:

e OykBbl XKY (0603Ha4YalOT «XKapOCTOUKMUWN YYTYyH»);

e OykBbl X, C, IO (06003Ha4aloT nerupyroime 3fIeMeHTbl —
XpPOM, KPEMHUU, aNFOMUHUN);

e OykBy Ll (0603HauvaeT, 4To rpacuT UMeeT LLAaPOBULHYIO.

e dopmy);

e uudpbl (yKasbiBalOT NPOLEHTHOE coaepKaHue
Nernpyrowmx 3anemMeHToB).

X 4 X -15
conepwaHme xpoma — 1,5 %
X 4 © W -15 l_mxpon
SyryH
COREPMAHHE ANOMURNA — 22 %  [XAPOCTONKNA

WapoBHaHan HopMa rpaduTa
ANOMAHUA

e

MAPOCTONKHM




KoppO3nOHHO-CTOUKUU YyT'YH

e B cocTtaB 4yyryHa BBOOUTCS XPOM,
TUTaH, MONNOAOEeH, veab,
HUKEenNb C Uesnblo NOBbILLEeHUS ero
KOPPO3NOHHOU CTOUKOCTM.

e KOoppO3MOHHO-CTOUKUN YYTYyH
coXpaHsieT CBOUCTBA Nnpu
paboTe B ra3oBbIX cpepax,
BOAHbLIX pacTBOpax.



e OykBy Y (o603Ha4YaeT «4yryH»);

MapkupoBKa KOPpO3MOHHO-
CTOUKHUX YYT'YHOB

e (OOoO3HauYeHue BKIIOYaeT:

e OykBbl X, T, M, I, H (0603Ha4aroT nernpyrowjme arieMeHTbl
— XpOM, TUTaH, MONUOAEeH, MeAb, HUKESb);

e OykBy Ll (0603Ha4aeT, 4To rpachuT MmeeT LLAPOBUAHYIO
copmy);

e uundpsbl (YyKasbiBaloOT MPOLEHTHOE coaepXKaHue
Nermpyrowmx 3anemMeHToB).

4 H 150 3 X Ul

wapoaMgHan dopma rpadputa

M H1XMZ

XpaM

cofepmanne megw — 3 %

mefb

cofepXanne HuKens — 1 %

HUXeNb

HYTYH

MeaL

Mmonnbaen
XPOM

ConepKanme Hukena — 1%

HUKEAL
HyryH




coaepxawuu yrnepopa oonee 2 %;
e B) cnnaB Ha HUKesfieBOU OCHOBe.

KOHTpOJIbHBIE BONIPOCHI

e 1. YyryH npeacraBsnseT coboum:

® @) cnnae. Xerne3a c yrnepoaom,
copepxawmm yrnepoaa ao 2 %;

e 0) cnnaB xenesa Cc yrnepoaom,




e 2. BpeaHble npumecu B cocTaBe
yyryHa:

® a) KpeMHuu;

e 0) cepa;

e B) hocdop.




4
e 3. benbin 4yryH coaepxur yrnepoa
B Buae:
® a) UEeMEeHTUTa;
e 0) wapoBugHoro rpacduTa;
e B) nnacTtuH4yaToro rpadura.




4
e 4. CBOMUCTBaA KOBKOIO YyryHa-.
e a) xopouwas NMacTUYHOCTb;
e 6) nnoxasa obpabaTbiBaeMoOCTb
pe3aHuem;
® B) XpPYNKOCTb.




e 5. Cepbin 4YyryH xapakrepusyeTcs:

e a) nnactuH4aTton doopmom
rpacdpuTa;

e 0) BbICOKUMM JINTEUHLIMU
CBOUCTBaMM;

e B) nrioxon obpadbarbiBaeMOCTbHO
pe3aHuem




e 6. Kakoe oTHOCUTenbHOE
yANIMUHEeHNe nMeeT BbICOKONMPOYHbIN
yyryH mapku BY 38-177?

® a) 38 %.

® 6) 17%.

e B) B 0603Ha4YeHnU 4YyryH He
yKa3bliBaeTCH.




e 7. CKONbKO MapraHua cooepxuT
XXKAPOMNPOYHbLIN YYryH MapKu
YH11I7X2LU?

e a) 11%.

e 0) 2%.

o B) 7%.




