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6. OrpaHunyeHne cpoka fencteust cHATo no npotokony N 7-95 MexrocygapcteeHHoro CoBeTa no craHgapTu3auuu,

meTpornorum u ceptudpumkaumm (MYC N 11-95 ron)

7. NBOAHUME c MameHeHnem N 1, yTBepxaeHHbIM B anpene 1987 r. (MYC 7-87), MNMonpaskon (MYC 6-91)

HactosAwmnii cTaHaapT pacnpocTpaHseTcs Ha NerMpoBaHHble YyryHbl Ofs OTAMBOK C MOBbLILEHHOW >XapOCTOMKOCTHIO,
KOPPO3MOHHOW CTOMKOCTbIO, M3HOCOCTOMKOCTBIO MW KapOMpPOYHOCTbHO.

1. MAPKU
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1.1. Mapku nermpoBaHHOro YyryHa nsi oTfIMBOK yKasaHbl B Tabn.1.
Tabnuua 1

Bug yyryHa Mapka CBOWCTBO OTIIMBOK
XpomucTtele HW3KOIernpoBaHHbIe 4Ux1 XKapocTtonkue
yx2
Uxs YKapocTolikue, 3HOCOCTONKNe
UXx3T M3HococTonkme
BblCOKONernpoBaHHole | YX9H5 M3HococTorkune
Ux16 M3HococToMKNe, KapoCTonKne
UX16M2 M3HococTonkme
Ux22
yxa2c Kopp0O3MOHHO-CTOKNE U KapOCTOMKNe
Ux28
YXx28rnl CToVikue B UMHKOBOM pacnnase
yxa8n2 M3HOCOCTOMKNE N KOPPO3UOHHO-CTOMKUNE
UX32 >KapocTonkue n N3HOCOCTONKNe
KpeMHucTble HU3KOSerMpoBaHHbIEe ycs >KapocTonkue
YcsLl
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BblCOKONEernpoBaHHole | YC13 KoppOo3MOHHO-CTOMKNE B XUOKOW cpeae
Uc15
yc17
UC15M4
YC17M3
AniOMUHMEBBLIE | HU3KOMNErMPOBaHHbIE Yroxul >KapocTonkne
BblcOKonernpoBaHHole | YKO6C5 >KapocTonkne 1 nsHococTomnkmne
YKO7X2
Y0221 Kapoctonkne u W3HOCOCTOMKME MPU  BbLICOKOW
TemnepaType
Y030
MapraHueBble BblCOKONernpoBsaHHole | UreC3LU M3HococTonkme
Ur7x4
yrsas3 ManomarHuTHbIE, NBHOCOCTOMKME
HwkeneBble HU3KOSerMpoBaHHbIEe YUHXT Koppo31MoHHO-CToMKNe B rasosblx  cpegax
ABuratenen BHyTPEHHEro CropaHusi
YHXMO
YHMLLU
YHOXMW | Koppo3anoHHO-CTOMKME B rasoBbiX  cpepax
ABuratenen BHYTPEHHEro CropaHusi, NoBbILWEHHOMN
NPOYHOCTY
YH2X M3HococTorkune
UH4X2
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UH3XMAW | U3HococTolikme, NOBbILLEHHOW MPOYHOCTHU
BblcOKonernpoBaHHole | YH4X2 M3HococTorkune

UH11I'7WL | )KaponpoyHble 1 ManoMarHuTHble

YH1503LW

YUH1507 M3HocoCTONKME B ABUraTensx n ManoMarHuTHble

UH19X3W [ XKaponpoyHble 1 ManoMarHuTHble

UH2042W | XXaponpoyHble, XnagocTorkue, MasioMarHUTHbIe
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MpumeyaHne. B 0603Ha4YeHnn Mapok YyryHa 6ykBbl 03Ha4YaloT: Y - YyryH; nervpyrowme anemeHTbl: X - Xxpom, C - KpeMHun,
I" - mapraHeu, H - Hukenb, [1 - megb, M - monubaeH, T - Tutan, M - docdop, KO - antomunHnia; Gykea LU ykasbiBaeT, 4to rpacpumt
B YyryHe UMEET LapoBuaHyo opmy.

Lindopebl, cTosiume nocne GykBbl, 03Ha4atoT NPUMEPHYH MACCOBYIO A0S0 OCHOBHbLIX NErMPYIOLLMX 3NIEMEHTOB.

YyryHbl nogpasaensitoTcs Ha BUAbI U Mapky no npeobnagaHuio NerMpoBaHunst U No HazHa4YeHuto.
MpumeHeHe, aKcnnyaTaumMoHHbIE U MEXAHUYECKE CBOMCTBA YYryHOB MpUBEAEHbI B NpUoxeHusx 1, 3.
(NameHeHHas pegakums, Nam. N 1).

1.2. XuMunyeckuin coctas NermnpoBaHHbIX YyryHoB OO/ XeH COOTBETCTBOBATb TpeGOBaHMHM, YKa3aHHbIM B Tabn.2.
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XumMmnyeckum coctaB YyryHoB

Mapka MaccoBasi gons, %
yyryHa
yrne- KpeM- map- | doc- |[cepbl| xpoma Hukensa | megu | BaHa- | Monub- |TuTana| anto-
poaa HUS raHua | copa ausi AeHa MUWHUSA
He Gonee

yxi1 3,0- 1,5-2,5 1,0 0,30 |0,12]0,40-1,00 - - - - - -
3,8

Yyx2 3,0- 2,0-3,0 1,0 0,30 |0,12]1,01-2,00 - - - - - -
3,8

Yyx3 3,0- 2,8-3,8 1,0 0,30 |0,12]2,01-3,00 - - - - - -
3,8

Yxa3T 2,6- 0,7-1,5 1,0 0,30 |0,12]2,01-3,00 - 0,5- - - 0,7-1,0 -
3,6 0,8

YX9H5 2,8- 1,2-2,0 0,5- 0,06 |[0,10| 8,0-9,50 | 4,0-6,0 - - 0,0-0,4 - -
3,6 1,5

UXx16 1,6- 1,5-2,2 1,0 0,10 |0,05|13,0-19,0 - - - - - -
2,4

YXx16M2 2,4- 0,5-1,5 1,5- 0,10 |0,05|13,0-19,0 - 1,0- - 0,5-2,0% - -
3,6 2,5 1,5

yx22 2,4- 0,2-1,0 1,5- 0,10 |0,08|19,0-25,0 - - 0,15- - 0,15- -
3,6 2,5 0,35 0,35

yx22c 0,6- 3,0-4,0 1,0 0,10 |0,08|19,0-25,0 - - - - - -
1,0

yx28 0,5- 0,5-1,5 1,0 0,10 |0,08|25,0-30,0 - - - - - -
1,6

yxasn 1,8- 1,5-2,5 1,0 | 0,8-1,5]0,08 | 25,0-30,0 - - - - - -
3,0

yxa8n2 2,2- 0,5-1,5 1,5- 0,10 |0,08|25,0-30,0| 0,4-0,8 1,5- - - - -
3,0 2,5 2,5

YXx32 1,6- 1,5-2,5 1,0 0,10 |0,08|30,0-34,0 - - - - 0,1-0,3 -
3,2

4ycs 2,5- 4,5-6,0 0,8 0,30 (0,12 0,5-1,0 - - - - - -
3,2

YycsLl 2,7- 4,5-55 0,8 0,10 |[0,03| 0,0-0,2 - - - - - 0,1-
33 0,3

Yc13 0,6- [12,0-14,0] 0,8 0,10 (0,07 - - - - - - -
1,4

Tabnuua 2
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YC15

4C15M4
uci17
4C17M3
YHoXLU
H06C5
Ho7X2
Y0221l
4030
YreC3LL
ur7x4
ursa3
UHXT
UHXMLL
UHXMELL
YHMLL
UH2X
YH3XMLLL

YH4X2

0,3-
0,8

0,5-
0,9
0,3-
0,5
0,3-
0,6
3,0-
3,8
1,8-
24
2,5-
3,0
1,6-
25
1,0-
1,2
2,2-
3,0
3,0-
3,8
3,0-
3,8
2,7-
3.4
2,8-
3,2
3,0-
3,6
2,8-
3,8
3,0-
3,6
3,0-
3,6
2,8-
3,6

14,1-16,0

14,0-16,0

16,1-18,0

16,0-18,0
2,0-3,0
4,5-6,0
1,5-3,0
1,0-2,0
0,0-0,5
2,0-3,5
1,4-2,0
2,0-2,5
1,4-2,0
1,6-2,0
2,0-2,8
1,7-3,2
1,2-2,0
2,0-2,8

0,0-1,0

0,8

0,8
0,8
1,0
0,5
0,8
1,0
0,8
0,7

4,0-
7,0
6,0-
8,0
7,0-
9,0
0,8-
1,6
0,8-
1,2
0,6

0,8-
1,2
0,6-
1,0
0,8

0,8-
1,3

0,10

0,10
0,10
0,30
0,10
0,30
0,30
0,20
0,04
0,06
0,10
0,30
0,3-0,6
0,15
0,08
0,10
0,25
0,08

0,30

0,07

0,10
0,07
0,10
0,03
0,12
0,02
0,03
0,08
0,03
0,05
0,10
0,15
0,12
0,03
0,03
0,12
0,03

0,15

0,4-1,0

1,5-3,0

0,0-0,15

3,0-5,0

0,2-0,6
0,2-0,7
0,2-0,4
0,0-0,1
0,4-0,6
0,2-0,5

0,8-2,5

0,8-1,5
0,3-0,7
0,7-1,6
0,6-1,0
0,8-1,5
1,5-2,0
2,5-45

3,5-5,0

3,0-4,0

2,0-3,0

0,2-0,7
0,2-0,6

0,3-0,7

0,4-1,0

0,05-
0,12

0,05-
0,12

0,6-
1,5
5,5-
7,0
5,0-
9,0
19,0-
25,0
29,0-
31,0
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YH11I7W

YH1507

YH1503LL
YH19X3L

YH2042LL

2,3-
3,0
2,2-
3,0

2,5-
3,0
2,3-
3,0
1,8-
2,5

1,8-2,5

2,0-2,7

1,4-3,0
1,8-2,5

3,0-3,5

5,0-
8,0
0,5-
1,6

1,3-
1,8
1,0-
1,6
1,5-
2,0

0,08

0,30

0,08
0,10

0,03

0,03

0,10

0,03
0,03

0,01

1,5-2,5

1,5-3,0

0,6-1,0
1,5-3,0

0,5-1,0

10,0-12,0

14,0-16,0

14,0-16,0
18,0-20,0

19,0-21,0

5,0-
8,0

3,0-
3,5

1,5-
2,0

0,0-
0,3
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* [Npn maccoBow gone xpoma 13-16% n 16-19% pekomeHayemas maccoBas Aonst monubaeHa cootseTcTBeHHO 2,0-1,5% u
1,5-0,5%.

Mpumedanue. 1. Hn3konermpoBaHHble YyryHbl BCEX BUOOB, @ TaKKe BbICOKONErMpoBaHHble MapraHueBble U HUKENEBbIE 3a
ucknwyeHnem Mapok YH2X, YH3T, 4I7X4, YH4X2 wmognduumpyoT 75%-HbiM heppocunuumem unu  Opyrumu
rpacpuTMaNpyoWL MM Npucagkamu.

2. B XpOMUCTbIX YyryHax 1 B YyryHax € LlapoBuaHbIM rpadutoM gonyckaetcs Maccosas gons Hukensa ao 1,0% vnu meam
no 1,5%, BBOAMMBIX NPUPOAHOMNErMpPOBaHHbLIM YYryHOM, ferMpoBaHHbIM CTanbHbIM JIOMOM WNKW  MarHumcogepXallemn
nuraTypomn.

(Monpaeka).

Mo TpeGoBaHMo NOTPeBUTENSA NPUMEHSIOT MapKW BbICOKOHUKENEBbIX YYTYHOB B COOTBETCTBUM C NPUINOXKEHMEM 4.
1.3. Mapka yyryHa onpegensietcst XMMM4YeckUM COCTaBOM.

ﬂOI‘IyCKaeTCH KOHTpONMpoBaTh crieumarnbHble 1 MexaHU4eckne CBOMCTBA, TBEPOOCTb, qaopmy rpad:)MTa; HeobxooMMOCTb U
NnepuoguyHOCTb KOHTPOMSA YCTaHaBNMBaT B HOPMATUBHO-TEXHNYECKOW JOKYMEHTaUMN Ha OTIINBKY.

1.4. B uyryHe ¢ wapoBmnaHbIM rpadpMTom JOMKHO 6bITb He MeHee 80% BKMOYEHUI LWapoBUAHON (OPMbI.

1.5. Buabl Tepmuyeckorn o6paboTkM YyryHa npuvBefeHbl B npunoxeHun 2. HeobxoomMMocTb NpoBeAeHUA TEPMUYECKON
06paboTky ycTaHaBNMBaOT B HOPMATUBHO-TEXHUYECKOW JOKYMEHTALMMW Ha OTIIUBKY.
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1.6. MexaHun4yeckue CBOMCTBA YyryHa, onpegensemblie no TpeboBaHnio NoTpedbuTens, A0MKHbI COOTBETCTBOBATL 3HAYEHUSAM, yKa3daHHbIM B Tabn.3 unu B Tabn.2 npunoxeHus 4.

MexaHun4yeckne CBOMCTBA YyryHa

Mapka BpemeHHoe conpoTtueneHue, MlMa, He meHee OTHocuTEnbHOE TBepaocTb
YyryHa yanuHeHne 5, % HB
PacTSXKEHUIO oy, narmby ..
YX1 170 350 - 207-286
Ux2 150 310 - 207-286
4Xx3 150 310 - 228-364
UXx3T 200 400 - 440-590
UX9H5 350 700 - 490-610
UXx16 350 700 - 400-450
UX16M2 170 490 - 490-610
Uxa2 290 540 - 330-610
Uxa2c 290 540 - 215-340
Ux28 370 560 - 215-270
4Xxa8n 200 400 - 245-390
yxagaz 390 690 - 390-640
UXx32 290 490 - 245-340
ycs 150 290 - 140-300
YcsL 290 - - 228-300
4C13 100 210 - 290-390
4Cc15 60 170 - 290-390
Yc17 40 140 - 390-450
4C15M4 60 140 - 390-450
4HC17M3 60 100 - 390-450
YroxXuw 390 590 - 187-364
YHO6C5 120 240 - 235-300
YHO7X2 120 170 - 240-286
Yro221l 290 390 - 241-364
4030 200 350 - 364-550
yreC3au 490 680 - 219-259
yrrx4 150 330 - 390-450

Tabnuua 3
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yrsas
YHXT
YHXML
YHXMALL
YHMLL
YH2X
YH3XMALL
YH4X2
YH11T7LL
YH1507
YH1503LU
YH19X3LL
YH202LL

150
280
290
600
490
290
550
200
390
150
340
340
500

330

430

690

490

400

350

[T |

SN

25

176-285
201-286
201-286
270-320
183-286
215-280
350-550
400-650
120-255
120-297
120-255
120-255
120-220
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I'IpmmeanlAe. HPOHHOCTb N TBEpPOOCTb BbICOKOXPOMUCTLIX, MapraHueBbliX U HUKeNEBbIX YyryHOB Nocrie HopManu3auum u
HU3KOTEMNEpPaTypHOro oTnycka.

1.7. Mapku XapoCTOMKOro 4yryHa AOMmXHbl obrnagaTb COnMpoTMBREHMEM oOKannHoobpasoBaHuio He Gonee 0,5 r/m 2y
yBenuueHns macchl 1 pocty He 6onee 0,2% npu TemnepaType akcnnyaTaumm B TedeHne 150 u.
1.2-1.7. (BeeaeHbl gononHutensHo, Nam. N 1).

Pa3sg.2, 3 (MckntoveHbl, N3am. N 1).
4. METObl KOHTPOIJIA
4.1. (WckntoyeH, Nam. N 1).
4.2. Mpobbl ons onpeaeneHns XMMUYeCcKoro coctaea vyryHa otémpatotr no FOCT 7565.
Mpu BbINNaBKE YyryHa B BarpaHke nNpobbl Ans onpefeneHust XMMUYECKOro cocTaBa OTOMpaloT B CepefvHe MNMaBku B
YCMNOBMSAX YCTaHOBMBLLErOCA HenpepbiBHOro mnpouecca. [pobbl MapkupyloT HOMEPOM MnaBkW. XUMWYECKUA COCTaB
onpegenseTcsa Ha ogHou npobe.

,D,OI'IyCKaeTCH NPoOBOAUTbL OnpeferieHne XMMMYeCcKoro coctaBa Ha OT/IMBKE UMK 3aroToOBKE AN MEXaHNYEeCKNX UCTbITaHUN.

4.3. Xvimnyeckuin aHanus dyryHa nposogaT no FOCT 28473, [OCT 2604.1 -TOCT 2604.11, OCT 2604.13. [Ons
OOHOTUMHBIX OTIIMBOK YyryHa OOHOM MapKu AonycKkaeTcs NpuMeHeHne umanyecknux MeToA0B onpeaerneHmsl coctasa.

4.4. VicnbiTaHWe Ha pacTskeHune rpadmntocodepkallmx YyryHoB NnpoBoadaT Ha ogHom u3 obpasuos no FOCT 27208.

McnbiTaHMe Ha pacTshkeHue 4yryHa C LapoBMOHbIM rpadMToM MNPOBOAST Ha OOHOM LMIMHApUYeckom obpasue
anameTpom 10 mm ¢ pacyetHom gnmHon 50 mm no FOCT 1497.

O6pasubl aAns onpegeneHus NPOYHOCTU NPU pacTsKeHUN Bblpe3aloT M3 OTAENbHO OTNUTLIX BpyckoB, hopMa U pasmepbl
KOTOpbIX NpuBeAeHbl Ha 4YepT.1 M 2, a Takke M3 cneumarnbHbIX MPUMMBOB K OTNMBKE WM HEMOCPEACTBEHHO M3 OTIIMBOK.
Pa3mepbl 1 pacrnonoxeHue NpunMeoB B dOpMe Mo OTHOLLEHMIO K OTIIMBKE, a Takke MeCTO Bblpe3ki 0OpasLoB yCTaHaBNMBaOT
B HT[] Ha KOHKPETHbIE OTIIMBKM.

B i

EBAdS
zs_L: 25

YepT.1

* BbibupaeTcs kpaTHbIM ANVHE U KONn4ecTBy o06pasLioB.

211 | 8
1 Suwiid ompeay Jazomoduni

150

)
;

300
\3
==

Yept.2

[onyckaeTcs Mo cornacoBaHUO WU3rOTOBUTENsSI C NoTpebuTenem Ons OOHOTMMHBIX OTIIMBOK M3 YyryHa OAHOW Mapku
KOHTPONMPOBaTb NPOYHOCTL HEpaspyLUaLWMMKM MeTogaMu.

4.5. NcnbiTaHne Ha n3rnb NpoBOAAT Ha OTAENbHO OTNMTLIX obpasuax anametpom 30 mm u anuHon 300 mm no FOCT
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27208.

4.6. Tpn WM3roTOBNEHWUM UMMMHOPUYECKMX MOMbIX OTNMBOK AOMycKkaeTcs MPOBOAWUTL WUCMbITaHWe MOAYSs KONbLieBOW
NPOYHOCTN Ha ogHom obpasue no MOCT 9583 wnu MOCT 621. Pa3smepbl obpasuoB ans onpegeneHns Moaynsa KosnbLeBown
NMPOYHOCTW YCTaHaBMMBAOTCS MO COrNacoBaHWIO N3rOTOBUTENS C NOTpebuTtenem.

4.7. Onpegenenune tBepgoctu no bpuHennio nposogat no FOCT 27208 n [OCT 9012 Ha oTnmBKax mnu obpasuax ans
MeXaHUYeCKMX UCMblTaHWI. TBEpPOOCTb MBHOCOCTOMKUX OTNMBOK HeobXxoaumo onpeaensaTb no Pokeenny, Bukkepcy, a Takke no
BpuHennto - Wwapukom u3 kapbuga sBonbgpama.

Mo cornacoBaHWio M3roTOBUTENS C NoTpeGuTenem AonyckaeTcs onpedensTb TBEPAOCTb OOHOTUMHBIX OTIIMBOK OOHOW
MapKu YyryHa ousnyeckummn metoaamu.

4.8. (UckntoyeH, Nam. N 1).

4.9. OTbop 1 nogroToBky Npob, oueHky hopMbl rpacpUTOBbLIX BKITHOYEHMI B OTNIMBKAX M3 YyryHa C LWApPOBUAHbLIM rpaduTtom
npoeogAT npu yeenuyeHmn 100= no FOCT 3443.

4.10. PocToycTOMYMBOCTb YyryHa onpeaenstoT Ha Tpex obpasuax anuHon 100-150 mm u guameTtpom 20-25 mm no
N3MEHEHMIO AnnHbI (B NpoueHTax) 3a 150 4 ncnbiTaHns Npu 3agaHHoON TemnepaType.

4.10.1. OnpegeneHne okannHoobpasoBaHus npoeogat no FOCT 6130.

B rpadwutocogepkawimx Mapkax 4YyryHa HeoOXOAMMO YYUTbiBaTb YMEHbLUEHWE MacChbl M3-3a 00e3yrnepoXxuBaHus.
[onyckaeTcs yBenmyeHne BbICOThbl LunmHapudeckmx obpasuos K10 n K15 go 50 mm.

Pa3gn.5 (UckntoveH, Mam. N 1).
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NMPUNOXXEHUE 1
PekomeHnayemoe

OCHOBHbIE 9KCMNYATALUWUOHHBLIE CBOUCTBA U OBNIACTb NPUMEHEHUSA
NErMPOBAHHbIX YYT'YHOB

Mapka 4yryHa SkcnnyaTaumoHHOe CBONCTBO YYryHOB MpumeHeHne

YX1 [MoBbIWEHHas KOPPO3UOHHasi CTOWKOCTb B | XonogunbHble NAUTbI  AOMEHHBLIX  MedYen,
rasoBoW, BO3AYLUHOW, LIENOYHOW cpefax B [ KONOCHMKM arnoMepaLmoHHbIX MaLLWH,
YCINOBUSIX TPEHUSI U M3HOCA. 2KapoCTOMKWUA B | AeTann KOKCOXMMMUYECKOro 0bopyaoBaHus,
Bo3ayLHon cpefe o 773 K cepoyrnepoaHble peTopThl, nertanu
ra3oTypbuHHbIX ABUraTenen n KOMNpPeccopoB,
ropersnku, KOKUnm, cteknodopmbl, BbIXNOMHbIE
KOSINEeKTopbl Ausenewn

Ux2 MoBbIlWEHHAs KOPPO3MOHHasi CTOMKOCTb B | KONOCHWMKM n Ganku ropHa arnoMepaumoHHbIX
rasoBoun, BO3OYLUHOW, LLENOYHOW cpefax B | MalUuH, AeTanu KOHTaKTHbIX —annapaTtoB
YCNOBUAX TPEHNS U n3Hoca. KapoCTOMKUA B | XMMUYECKOTO obopyaosaHus, peLueTku
BO3ayLHon cpee o 873 K TpybuaTbIX Neven HedpTenepepabaTbiBalOLLMX
3aBO/OB, aetanu Typbokomnpeccopos,
JeTanu cTteknomaluuH. [letanu TepMuUyeckux
neyemn, aMNeKTPOnM3epoB, KOMOCHWKKU, AeTanu
CTEKMNoMaLLVH, 06nMLUOBOYHbIE NnnThbI
TYLUNbHbBIX BaroHOB

Uxs3 lMoBbIWEeHHas KOpPPO3MOHHasi CTOMKOCTb B
rasoBon, BO3OYLLUHOW, LLENOYHOMN cpedax B
YCIMOBUSAX TPEHMSA U U3HOCca. 2KapoCTOMKuin B
BO3ayLwHon cpege o 973 K.

Yx3T [NoBbILWeHHas CTOWKOCTb npotue | UsHococTolkune petanu rmapomaLLvH,
abpasuMBHOrO U3HOCA M UCTMpaHMS B | NepekaunBatoLme abpasunBHble cmecy,
nynbno- u NbifienpoBogax, Hacocax byTEPOBKM MbINIENPOBOAOB U Ap.

YX9H5 Bbicokas cTomkocTb npoTmB abpasmBHoro | sHococTonkme netanu rmapomMallviH,
M3HOCA W UCTMpaHMsT B  MenbHULUAX, | nepekadnsaroLme abpasuBHble cmecun
neckomeTtax n apobemeTax dyTepoBKU NbINENPOBOAOB U Ap., MernoLne
getanu yrne- n pyaopasMoribHbIX MenbHUU,
KOBLLIM NECKOMETOB, CKNU3bl, TEYKM U T.A.
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4X16M2

4X16

YX22, Ux2802

yx22C

Hanbonbwas YCTOMYUBOCTb npoTus
yAapHo-abpasnmBHOro M3HOCa U UCTUPaHUS B
MenbHUUax, ApobemeTHbIX n

ApobecTpynHbIX kKaMmepax

>KapocTtonkuin B Bo3ayLuHon cpepe o 1173
K, W3HOCOCTOMKUM nNpu HOpMasbHON W
NoOBbILLEHHOW TemnepaTypax, YCTONYUBbIN
NpoTMB  BO3AENCTBUS  HEOopraHW4eckux
KMCNOT 60MbLUOM KOHLUEHTPaLMK

BbicokoycTonumBbin  NpoTUB  abpasmBHOro
M3HoCa M WUCTMpaHUS B YCIOBUSIX
pa3MonbHOro 06opyaoOBaHMs, TPOXOTOB U
CKNU30B,  arfmoMalMH U MecKko- MU
OpOBECTpyMHbIX Kamep Npu MOBbILLEHHbIX
TemnepaTypax

MoBbiweHHasn KOPPO3nOHHadA CTOMKOCTb B

3anbIfeHHbIX rasoBblXx  cpegax npu
Temnepatype pgo 1273 K, Bbicokas
KMCNOTOCTONKOCTb " COMNpOTUBIEHNE

MEXKPUCTANNUTHON KOpPO3nu

MN3HococTonKne jetanu rmapoMaLLvH,
nepekavmsaoLLme abpasuBHble cmecm,
dyTEepoBKM NbINENPOBOAOB U Ap., MEsnoLne
getanu yrrne- n pyaopasMorbHbIX MenbHUU,
KOBLUMN NecKkoMeTOoB, CKNU3bl, TeYKN,
BbICOKOYCTONYMBBIE NOMATKM  OPOOEMETHbIX
nMnennepos

ApmaTtypa XUMWUYECKOro MalUMHOCTPOEHUS,
neyHasi apMaTypa, AeTanu LEMEHTHbIX neyei

WN3HococTolkne aetanu rMapoOMaLLImH,
nepekaunsamlnx  abpasuBHble  CMecH,
byTEPOBKM MbINENPOBOAOB U Ap., MenoLne
AeTanu yrre- U pyaopasMosibHbIX MebHuL,
KOBLUM  MECKOMETOB,  CKMU3bl,  TEYKM,
BbICOKOYCTOYMBbLIE nonaTkM Apo6eMeTHbIX
UMNENNepoB, BCTaBKM AN  apMUPOBaHusI
OpycbeB  BTOPWMYHOM  30HbI  OXMaXOAEHUs
YCTAHOBOK HEMpPEpPLIBHON pasnuBKkM cTanw,
byTEPOBKN MENbHULL U T.4.

Jetanu, He noaBeprawowmecs [EUCTBUIO
MOCTOSIHHbIX U MEePeMEHHbIX  Harpysok.
Oetanu annapaTypbl Aans

KOHLIEHTPUPOBaHHOW a3oTHOM U docdopHon
KUCIOT, NevYHaa apmatypa v 1.4.
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UX28, 4X32

YXx28r1

4yc5

YCsL

YC13
4C15
YC17

Bbicokasi  KOpPpPO3WOHHasi CTOMKOCTb B
pacTBopax KWCNOT (@30THOW, CEpHOW,
doCchOpHOM, CONAHOM, YKCYCHOWN, MOSTOYHOM
n T.4.), Wenoyen n conen (asoTHOKUCIIOM
amMMOHUW, cynbdaTe amMMOHWS, XITOPHOWN
N3BEeCTU, XJIOPHOM Xenese, cenuTpe), B
rasax, cogepxawmx cepy unm SO,, H,O.
XKapoctonkocte go temnepatyp 1373-1423
K. Bbicokoe conpoTuBneHve abpasvBHOMY
n3Hocy

Bbicokasi CTOMKOCTb NMOCNe OKUCIUTENbHOro
oTXura B LUWHKOBbBIX pacnnaeax npwu
Temnepatype o 823 K

>KapocTomkne B  TOMOYHbLIX rasax W
BO3ayLHom cpefe 0o 973 K

XKapocTonkne B  TOMOYHbLIX rasax W
Bo3ayLHon cpege oo 1073 K

Bbicokass KOppO3MOHHasi CTOWKOCTb Mpu
Temnepatype o 473 K, kK BO34enCTBUIO
KOHLEHTPUPOBAHHbLIX U pas3baBreHHbIX
KMCROT, pacTBOPOB LLENoYen, conemn, Kpome
PTOPUCTOBOAOPOAHBIX n pTOPUCTBIX
CO€NHEHMNI. He JonyckaroT pesko
nepemMeHHbIX, a TakKke yaapHbIX Harpysok u
nepenaga Temneparyp

Hetann, paboTtalowmne npu  HeBOnbLUMX
MexaHu4eckux Harpyskax B cpege SO, n SO

5 B Llenovax BbICOKOW KOHLEHTpaLuu,

a30THOM KMCNoTe, pacTBopax W pacnnaeax
conewn npu Temnepatype o 1273 K. Oetanu
LeHTpobeXHbIX HAacoCOB, MeYHas apmartypa,
peTopTbl ANns LUEeMeHTaumu, conna roperok,
UMIMHAOPLI,  KOopryca 30M0THUKOB, rpedku
neyen obxura konyegaHa u T.4.

Conna pAansi NeckoCTPyWHbIX annapaToB U

apyrue netanu, noaBePXKeHHbIE
abpasvBHOMY uCTMpaHuio. [eTtanu nuiieBon
annapartypsbl, nposoKoBas apmartypa

MEJIKOCOPTHbIX CTaHOB

COI'Ipﬂ)KeHHbIe agetanum nap TpeHuA,
pa60TaIOLIJ,V|e B LWHKOBOM pacnnaBee
arperatoB ropa4ero HenpepbiIBHOIo
LMHKOBAHNA

KonocHukn, OpoHennutel Aons neden obxwura
LLEMEHTHOM NMPOMBILLNEHHOCTH,
cepoyrnepoaHble peTopTbl

TonoyHas apmaTtypa KOTNOB,
OMCTaHuMoHMpYoLLme aetanu
naponeperpesarenem KOTIOB, rasosble
conna, NogoBble NANTbI TEPMUYECKUX NeYen

MpocTble KOHurypaumu, petanu
LEHTPOOEXHbIX U  MOPLUHEBBIX HACOCOB,
KoMMpeccopoB 1 TpybonpoBoOgHON apMaTypbl,
Tpybel M dacoHHble  getanu  Ans
TpybonpoBogHom apmarypbil,
TennoobMeHHUKOB " apyrue petanu
XMMUYecKon annapaTypbl
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4YC15M4
YC17M3

YIOXLL

YI07X2

YI06C5

Yyto221

Y1030

YreC3L,
yrrxa

yrsas

Oco60 BbICOKasi KOPPO3NOHHASA CTONKOCTL B
CEepHOW, a30THOW, CONSHOW  KUcnoTax
pasHOW KOHUEHTpauuMmM W TemnepaTypsl,
BOAHbIX pacTBOpax Liernoyen u comnem npwm
MecTHOM nepenage Temnepatyp oo 30 K B
Tene aetanu npuv OTCYTCTBUM
OVNHAMUYECKUX, a TaKKe MepPeEMEHHbIX WU
NyNbCUPYHOLLMX Harpy3ok

>KapocTtonkuin B Bo3gyLwHon cpege o 923
K, CTOMKMIA NpOTMB UCTUPAHNSA

*KapocTonkuii B Bo3gyLiHon cpege go 1023
K, cTOnKuii NpoT1B UCTUPaHUA

XapocTtonkun B BosayLwwHon cpege ao 1073
K, KOPPO3NOHHO-CTONKNI B cpege,
copepxallen coequHeHNs cepbl, CTOMKUIA K
pesknM cMeHaMm TemnepaTtypbl

>KapocTonknin B cpefe, cogepxallen cepy,
CEPHUCTLIN ra3 U OKUCNbl BaHaaus M napbl
BOAbl. B BO3ayLWIHONM cpefe apoCToNKu Ao
1373 K. Bbicokag  npoYHOCTb  npw
HOpMasnbHOW U NOBbLILLEHHOW TeMnepaTypax

XapocTtonknn B Bo3ayLHon cpege Ao 1373
K. CTorikuin npoTuB n3Hoca

MsHococTomknii B abpasvBHOM cpede U
npoTuB UCTUpaHus B nbine- n
nynbNonpoBoAax, MenbH1uax u T.4.

HemMarHuTHbIN, W3HOCOCTOMKUA 4yryH AN
akcnnyaTauMm B YCMOBUSX MOBbILIEHHbIX
TemnepaTyp

MpocTble KOH(purypaumm, netanu
LEeHTPOOEeXHbIX W  MOPLUHEBbIX HAaCOCOB,
KOMnpeccopoB 1 TpybonpoBoAHON apmaTypbl,
TpyObI " dacoHHble  geTanuM  Ans
TpybGoNpoBOAHOW apmarypbl,
TennoobMeHHVKOB WM Apyrve  geTtanu
XUMUYeckomn annapaTypsbl

Mpecc-opMbl  ANA  CTEKONbHbIX  U3Oenun,
getanu nevHoro obopyaoBaHUSA,  POMUKK
YNCTOBbIX KNETen NMCTONPOKATHbLIX CTAHOB

[eTanu ne4Hon apmaTtypsl

OTnueku, paboTatoLime nNpu TemnepaTypax oo
1073 K

Hetanu apmaTypbl KOTJIOB,
OUCTaHUMOHMpYOLme petanu
naponeperpeBaTenemn KOTNOB, petanu
0b6XunroBbIx KonyeaaHHbIX neyen,
HarpeBaTernbHbIX KOnbLEBbIX neyen,

KOMNOCHWKM arnomMepaLnoHHbIX MaLlnH
[eTtanu neyen obxura konyenaHa

M3HococTomKne getanu MenoLero
obopyaoBaHus, feTany HacocoB, yTEPOBKU

MenbHUL, Apobe- 1 NecKOCTPYMHbIX kKamep

HemarHutHble aetanu, COMpsKEHHbIE
TpyLumecs AeTanu apMaTypsl
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YHXT Bbicokue MexaHu4eckmne CBOMCTBa, | MacnoTbl MOPLUHEBLIX KOMMAPECCUOHHBIX W
COMPOTUBMEHNE W3HOCY WU KOPPO3UM B | MacnoCbeMHbIX Koneu, ceana "
cnabollenoyvHbIX UM rasoBblX  cpefax | HanpasnsoLwme BTYMKU KnanaHoB Ausenen u
(MpoayKTbl cropaHns TonnMBea, TEXHUYECKUIA | ra30MOTOKOMMPECCOPOB. Hetanu
Kncnopona) u BogHbIX pacTBopax CrMaXxuBawLMX MNpPeccoB U  pPasMOfbHbIX
MenbHuY, GymarogenatenbHbIX MaLLVH

YHXMO Bbicokune MexaHu4veckue CBOWCTBa, | Brokn n ronoBkn UWNAMHAPOB, BLIXMOMHbIE
COMPOTUBMEHNE UW3HOCY W KOppo3uu B | natpydku asuraTtenemn BHYTPEHHEro
cnabowenoyHbix WM rasoBblX  Cpedax | CropaHusi, napoBblIX MawWMH U TypOuH.
(MpoayKTbl cropaHnst TONNMBa, TeXHUYECKMIA | MopwHM M runb3bl  LMNMHAPOB  MapOBbIX
KMcnopona) 1 BoAHbIX pacTBopax MaLUWH, TEMMOBO3HbIX U Cy4OCTPOUTENbHbIX
ousenen, getanu KACNOPOAHbBIX W rasoBbIX
MOTOKOMMPECCOPOB, petanu
OymarogenartenbHbIX MallnH

YH2X Bbicokue MexaHun4eckmne CBOWCTBa, | PasnunyHble Tunbl 3ybyaTtbix Konec, LMnuHaphbI
COMPOTUBMEHNE UW3HOCY WU KOppo3uu B | ABuratenen, abpasuBHble OUCKW, Opoccenu,
cnabowenoyHbiX WM rasoBbIX  cpedax | xonogusbHble UUIMHAOPLI 7] Banbl
(MpoaykTbl cropaHns TONNMBa, TEXHMYECKUIA | ByMmarogenaTenbHblX, KapTOHOAenaTenbHbIX
Kncnopon), BOOHbIX pacTBopax U pacnnasax | un CYLWWIbHbIX MalLLWH, MaTpuLbl
KaycTuka LUTaMMOBOYHbIX NPECCOB

YHMLL [MoBbIWEHHbIE MexaHu4eckne cBOWCTBa M | KpbikM W gHMWA UMNUHOPOB  Ou3enen,
TEPMOCTOMKOCTb npwm TemnepaType | rofioBKN  MOPLUHEN, MacroTbl MOPLUHEBbLIX
akcnnyataumm go 773 K Konew, XonogurbHble UWNUHAPLI W Barbl

6ymaronenaTeanb|x, KapToHoaenaTtesibHbIX
N CyLWUUIbHbIX MaluH

UH4X2 Boeicokasi cToOMKOCTb MNpOTUB abpasuBHOro | MisHococTolikne getanv MaLLVH,
M3HOCa N UCTUpaHus nepekavmBaoLLmx abpasuBHble cmecy,
PyTEPOBKU MernbHUL, NblNenpoBOaOB,

pasmanbiBaoline BankM W Wapbl, conna,
CKIMn3bl, rpoxoTa
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YH1503LL,
YH1507

YH19X3LU
YH11r7w

YH2042LU

YHXMALL

Bbicokasi KOpPpO3MOHHas U  3PO3MOHHasA
CTOMKOCTb B Llenoyax, crnabblx pacTtBopax
KucnoT, cepHon Kucrnote nobon
KOHLieHTpauun npu Temnepatype 6onee 323
K, B Mopckon Boge, B cpede neperperoro
BOASHOro mnapa. YyryH uMeeT BbICOKUIA
KO3(PhPULMEHT TEPMUYECKOro pacLUMpeHuns,
MOXeT ObITb MapamMarHUTHbIM MPU HU3KOM
cofepxaHun xpoma

XKaponpoyHocTb npu Temnepatype o 873
K, BbiCOKasi KOPPO3WOHHAst U 3PO3MOHHas
CTOMKOCTb B LUenoyax, crabbix pacTtBopax
KMCHOT, cepHou Kucnore nobon
KOHUEHTpauum npu Temnepartype 6onee 323
K B Mopckon BoAe, B cpede Mneperpetoro
BOASAHOrO napa. NmeeTt BbICOKMI
KO3 PULIMEHT TEPMUYECKOro pacLUMpeHUs,
MOXeT ObITb MapamarHUTHbIM MPU HU3KOM
copepXaHumn xpoma

Bbicokme MexaHudeckne CBOWCTBa Mpu
TemnepaTtype pno 173 K. YyryH wumeer
BbICOKYIO YAapHyt BA3KOCTb He meHee 3,0
palbx/cm?  Ha obpasuax C  OCTpbIM
Hagpesom (lWapnM) wn  moxeT  ObiTb
nnactnyeckn AedopMmMpoBaH B XONOLHOM
COCTOSIHWM

Bbicokne MeXaHun4eckmne CBOICTBA,
COMPOTUBNEHNE W3HOCY WU KOppO3uM B
cnabollenoYHblX U rasoBblX  cpedax

(NpoAYKTbI cropaHns TOMMMBa, TEXHUYECKUI
KWUCMOPOA) U BOAHbLIX pacTBOpax

Hacocbl, BeHTWNM 1 gpyrme  getanu
HedpTenoObIBatOLWEN, XUMUNYECKOMN 7]
HedpTenepepabaTbiBatoLLe
NPOMbILLITEHHOCTU N apMaTypPOCTPOEHMS.

HemarHuTHble JINTble getanm
SJ'IeKTpOTeXHI/I‘-IeCKOIZ NPOMBbILLITIEHHOCTW.
BcTaBku r’mnb3 UnnmHapos, FOJTI0BKU

MOPLUHEN, ceana W Hanpaensiowme BTYIKKU
KManaHOB W BbIXMOMHbIE  KOMMEKTOPbI
Asurarternei BHyTPEHHEro cropaHus

BbinyckHble KOMNeKTopbl, KrnanaHHble
Hanpasrnstowue, Kopnycsbl
TypboHarHeTaTene B TrasoBbiX TypOMHaXx,
FOMoOBKM  MOpPLUHEN,  KOPMyCbl  HACcOCOB,
BEHTWMM U HEMArHUTHbIE AeTanm

Hacockbl n apyrue aetanu
HedTeaoObIBatOLLEN "
HedpTenepepabaTbiBatoLLE
NPOMbILLIIEHHOCTH, aetanu TOMNJIMBHOM

apMartypsl

BnokM ¥ ronoBKM LMMAUHAPOB, BbIXMOMHbIE

naTpyoku Asuratenei BHYTpPEHHEero
CropaHus, MapoBblX MawWH U  TypOWH.
MopwHM ¥ TMb3bl UMAUHOPOB MapOBbIX

MallWH, TEenmoBO3HbIX N CyOOCTPOUTENIbHbIX
ousenen, petanmu KMCNOPOAHbIX M Tra3oBbIX
MOTOKOMMpeccopos, getanmn
6ymaronenaTeanblx MaLLWH.
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Crtpannua 21

YH3XMALL

L-NiMn 13 7

L-NiCuCr 15 6
2

L-NiCuCr 15 6
3

L-NiCr 20 2

Bbicokne MeXaHun4eckmne CBOWCTBA,
COMPOTUBMEHME W3HOCY M KOPpO3MM B
cnabowenoyHbix WM rasoBbIX  cpepax
(MpoayKTbl cropaHns TonnMBa, TEXHUYECKUIA
Kncnopon), BoAHbIX pacTBopax U pacnnasax
KaycTuka

He obnagaet MarHUTHbIMM CBOMCTBaAMU

O6nagaer  XOpOWMM  CONPOTUBIIEHNEM
KOppO3nM, B OCOBEHHOCTU B  LUEMOYHbIX
cpejax, B pa3baBneHHbIX pacTBoOpax
KACMOT, B MOPCKOW BOAE W B CONEBbIX

pacTBopax. O6nagaet XxopoLuen
TENNOCTONKOCTbIO, XOPOLUUMMU  HECYLLMMMU
cBoOMCTBaMU, BbICOKUM TENMoBbLIM

pacliMpeHnem, He obrnagaeT MarHUTHbIMM
CBOWCTBaMM MpPU  HU3KMX CcopdepXKaHMsIX
Xpoma

O6bnagaetr  nydwum COMpOTUBMEHNEM
Koppo3un n 3po3umn, yem mapka L-NiCuCr
n563

O6nagaet cBoWCTBaMW,  aHaNOrMYHbIMMU
mapke L-NiCuCr 15 6 2, Ho c ©onee
BbICOKUM  COMPOTUBMIEHNEM KOPpPO3UU B
LLeNoYHbIX cpefax. Beicoknn koaddmumeHT
TEepPMUYECKOro pacLUMpeHmns

PaanuyHble Tunbl 3y6anb|x Konec, unnmHapbl
nBuraTenemu, a6paSVIBHbIe AONCKK, apoccenu,

xonogunbHble UMnmnMHOpbl n Banbl
6ymarop,enaTeanblx, KapToHoAenaTtesnbHbIX
n CyLUUITbHbIX MaLluH, MaTpuubl

LITamMnoOBOYHbIX NPEeCCOoB.

KpbILwku, cosgaiouue nasneHve B
TypboreHepaTopHbIX  YCTAHOBKaX,  KOXyXu
pacnpegenuTenbHbIX  YCTPOUCTB, donaHLbl
N30MATOPOB, 3aXNMbl U TPYObI

Hacocbl, knanaHbl, cocTaBndlowme neyu,
BTYIKM ANS KOMbLEBbLIX AepXaTenel nopLuHs
N MeTannmMyeckux MOpPLUHSIX, U3rOTOBMEHHbIX
13 Nerkux cniasoB.

To xe

[Ona Tex xe n3genun, 4to n mapka L-NiCuCr
15 6 2, HO NpegnoYTUTENBHO ANA HACOCOB,
nepekayMBaloLmnX Lienodb, Ans COCYAOB, B
KOTOpPbIX XpaHsaTCS efkue Lenoyu;
NPUMEHSIETCST B  MbIIOBApPEHUM, MULLIEBON
NPOMBILLIIEHHOCTN, a Takke B OTpacnsax
MPOMBbILLITEHHOCTU no npou3BoaCTBY
WCKYCCTBEHHOro Llefika W  nnacTmaccax.
MpurogeH B Tex cnydasix, Korga TpebyroTcs
MaTepuarnbl, He coaepXalime Meab
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L-NiCr20 3 O6napgaet TemMn Xe cBOWCTBamMM, 4TO U | B Tex xe nsgenusx, 4to n mapka L-NiCr 20 2,
mapka L-NiCr 20 2, Ho obnagaet |HO npeanoyTutenbHO ANs MPUMEHEHUa B
MOBbLILIEHHBIM COMNPOTUBIIEHNEM 3PPO3NN*, | YCNOBUAX BbICOKMX TemnepaTtyp
NOBbILLEHHOMN TENNOCTOMKOCTbIO 7]
MOBbLILLEHHOW CTEMNEHbLIO PaCLLUMPEHNS

L-NiSiCr 20 5| O6nagaetr xopowwum  conpoTuBneHvem | CocTaBHble  4YacTW  HACOCOB,  OTIMBKMU
3 KOppO3uK, Aaxe B YCroBUSX pa3baBreHHON | KnanaHoB, NMPUMEHSIEMbIX B MPOMbILIIIEHHbIX
cepHon KkucnoTbl. bornee TennocTomkuK, | nevax

yem Mapka L-NiCr 20 2 n mapka L-NiCr 20 3

L-NiCr 30 3 O6napaeT CTOMKOCTBK K HarpeBaHuto WU | Hacockl, cocyabl nofg AaBrneHUEM, KranaHbl,
TepMmuyeckoMy yaapy Ao temnepatypsbl 800 | getanu PUNLTPYOLLNX YCTPOWCTB,
°C. XopoLlee conpoTMBEHNE KOPPO3MM NP | BLIXIOMNHBIX TPYOONPOBOAOB U ANSi KOPMNYCOB
BbICOKMX TemnepaTypax, BblCOKOe | Typbo3arpy304HbIX YCTPOWCTB
COMNPOTUBMEHNE 3ppPO3uUM* B YCMOBUSIX
MOKpPOro napa W CONAHOM CYCMeH3uu,;
cpenHsis cTeneHb TepPMUYECKOro
paclmnpeHus

L-NiSiCr 30 5| O6nagaetr xopowwum conpoTuBrnieHneM | MNpumeHsieTcs ONsi  COCTaBHbIX  YacTen
5 KOppo3un, 3ppo3vn* 1 TEennoCTOMKOCTbIO; [ HACOCOB, ANS KranaHoB, MPUMEHSIEMbIX ANs
CpeaHss cTeneHb TEMMOBOro PaclUMpPeHnst | MPOMBbILLIIEHHbIX NeYen

L-Ni 35 O6napaet CTOWKOCTbIO Tennosomy | detanu, obnapatoLme CMOCOBHOCThLIO
HanpsHKeHIo; HU3Kas CTeneHb | coxpaHsATb pasmepbl (Hanpumep, B cTaHkax),
TePMUYECKOIo pacLUMpeHust AN HaydHbIX NpUOOPOB, ANS CTEKMSIHHbIX
dopm
S-NiMn 137 He obnagaeTt MarHUTHbIMK CBOMCTBaMM KpbiLwku, cosgatoLime JaBreHue, B

TypboreHepaTopHbIX  YCTaHOBKaX,  KOXYXu
pacnpefenutenbHbIX  YCTPOWCTB,  braHubl
N30NATOPOB, 3aXUMbI 1 TPYObI.

S-NiCr 20 2 Mo cBoemy cocTtaBy, MO conpoTuerieHuto | Hacockl, knanaHbl, KOMNPECCcopbl, BTYIKM,
KOppO3Mn M TEenrnoCTOMKOCTU aHarornyeH | Kopnycol TypboHarHeTaTenen, ans
mapke L-NiCr 20 2 BbIXITOMHbIX TPy6onpoBoaoB
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S-NiCr 20 3

S-NiSiCr 20 5

2

S-Ni 22

S-NiMn 23 4

S-NiCr 30 1

S-NiCr 30 3

Mo ceonctBam aHanorndeH mapke S-NiCr
20 2, Ho Oonee TennocTtonkuin n obnagaet
NyYLIMM CONPOTUBMEHNEM 3pPO3nNN*

Obnagaer  XOpOLWMM  COMPOTUBIIEHUEM
Koppo3un paxe B pas3baBneHHOW CcepHoW
KucnoTe. Xopoluasi TeNNOCTONKOCTb.

Bbicokui Ko3ahpumLmeHT TENnnoBoro
paclmpeHus; bonee HU3Koe
CONpPOTUBNEHNE KOPPO3Un U Bornee HU3Kas
TENNOCTONKOCTb, YeM y mapku L-NiCr 20 2.

Xopowme XxapakTepucTUku ANHAMUYECKOro
Bo3gencTeusa BnioTb Ao MuHyc 100 °C.
MarHuTHbIMK CBOCTBaMU He obnafaeT

OyeHb BbLICOKMN KOI(PDULMEHT TEnnoBoro
pacwmpeHuns. Xopolime XapakTepUCTUKM
AVNHaMM4ecKoro BO3OENCTBUS BMMOTb A0
MuHyc 196 °C. MarHuTHbIMK CBOWCTBaMU He
obnapaet

OGnagaeT cBoWcTBamu, aHanorn4yHbIMu
ceoncteam Mapku S-NiCr 30 3, xopowuune
OMNOpPHbIE XapaKTePUCTUKM

O6nagaet cBoWcTBamMu, aHanoOrM4YHbIMMU
csovictBam mapku L-NiCr 30 3. O6napaet
NOBbILLIEHHbIM COMpPOTUBMNEHNEM
nonsyyectu, npu gobaeneHum 1% no macce
mMonmbaeHa

To xe

CocTaBHble 4acTM Onis KranaHoB, HacoOChl,

ans OTIUBOK, npuMeHseMbIX B
NPOMbILLNEHHbIX neyax, KoTopble
MoABepratTCsl  BbICOKOMY  MeXaHU4Yeckomy
HanpsKeHUto

Hacochkl, knanaHbl, KOMMpeccopbl, BTYKW,
Kopnychbl TypboHarHeTartene, Aans

BbIXMTOMHbIX TPY6ONpPOBOAOB

OTnNMBKM B XONOAWNBHOW TEexXHUKe AOns
ncnonb3oBaHWs 0o TemnepaTypbl MUHYC 196
°C

Hacocbl, KOTnbl, KnanaHbl Ansg AeTtanen
PUNBTPYIOWNX YCTPOMUCTB, ANA BbIXIOMHbIX

TpybonpoBozoB., ans KopnycoB
TypboHarHeTatenemn
Hacockbl, KOTMbI, Knanasl, aetanu
UNBLTPYIOLWMNX  YCTPOWACTB, BbIXIOMHbIX
TpybGoNpoBOAOB, Kopnycbl
TypboHarHeTaTenem
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S-NiSiCr 30 5
5

S-Ni 35

S-NiCr 35 3

O6nagaeT cBoWcTBaMu, aHanorn4yHbIMuU
ceoncteam Mapkm L-NiSiCr 30 5 5.
ObnapaeT NOBbLIWEHHBLIM CONPOTUBIEHUEM
nonsy4ectu, npu gobasneHmn 1% no macce
mMonubaeHa

Mopo6Ho mapke L-Ni 35, umeeT HebonbLLOWR
KO3(h(PULIMEHT TEMSOBOrO PaclUMpPEeHusi, HO
Gornee CTOMKUIA K TENNOBOMY yaapy

O6GnagaeT cBoWcTBamu, aHanorn4yHbIMu
ceoncteam Mapkum S-Ni 35, noBbILWEHHbIM
COMpoTUBNEHNEM nonsy4ecTtu npu
pobasneHun 1% no macce monubaeHa

CocTaBHble 4YacTW HacoCOB, KrarnaHos,
OTNMBKU, MPUMEHSIEMbIE B MPOMBILLIEHHbIX
nevax, rnogBepraembix BbICOKOMY
MEeXaHNUYECKOMY HanpsiKeHWHO

HeTanu, obnapatoiime CMOCOOHOCTLIO
COXPaHUTb pasmepbl (Hanpumep, B CTaHKax),
ONst Hay4dHbIX NpUMOOPOB, ANs CTEKMAHHbIX
opm

CocTaBHble YacTu KOPNyCOB ra3oBbIX TYPOWH,
ONsi CTEKNSIHHBLIX (POpPM
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* Tekct AOKyMeHTa COOTBETCTBYET opurmHany. - I'Ipmmeanme narotoButens 6asbl aHHbIX.
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BuAbl TEPMUYECKOW OBEPABOTKW OTIIMBOK U3 NIETUPOBAHHbIX YYTYHOB

TepmoobpaboTka u ee Pexum* Bug uyryHa
HasHayeHue
Temnepartypa, | Boigepxka, | OxnaxaeHvue
K Y

BbicokoTemnepaTypHbIi 1173-1223 6-12 C neybto HuskonernpoBaHHble YyryHbl

rpacUTUINPYOLWNA  OTXKUr  Ans BCEX BUOOB, 3@ WUCKIOYEHMEM

YMEHbLLEHNS TBEPAOCTU n N3HOCOCTOMKUNX

cogepxaHus CTPYKTYPHO

CBOOOAHOrO LleMeHTUTa

1133-1153 1-2 C neuybto BbicokonernpoBaHHble

KpPEMHUCTbIE

lfomoreHusupytowasa seigepxka c¢| 1253-1313 4-6 Ha Bo3ayxe |BbicokonermpoBaHHble  YyryHbl

HOopManu3auven Ons CHWKEHUs (B Macne nnuv | MapraHuUoOBUCTbIE U HUKENEBLIE,

MarHMTHOm NPOHULLAEMOCTH, XKNOKOM ucknoyas mapkm  YH4X2 n

TBEPAOCTU, a TaKkKe MNOBbILIEHNS cTekne) Ur7x4

NNacTUMYHOCTU Y NPOYHOCTM

Hopmanusauma gnsi nosbiweHus| 1323-1373 1-2 Ha Bo3gyxe |BbICOKOXpOMUCTbIE

TBEPAOCTN OTNMBOK N3HOCOCTOWKUNE

1133-1153 1-2 Ha Bo3gyxe |Hwu3konermpoBaHHble

XpOMUCTbIE, antoMUHUEBbIE W
HUKeneBble YyryHbl, a Takke
nsHococTtonkue YUIr7X4, YH4X2

OTnyck nocne OTAMBKMA  UNK 473-523 2-3 C neybto [na Bcex BMOOB 4YyryHa, Kpome

HOpManusauun ana CHATUA
BHYTPEHHUX Hal'lpﬂ)KeHI/IIZ

BbICOKOXPOMMUCTbIX n
BbICOKOAJTIOMUHUNEBbIX

NMPUNOXXEHUE 2
PekomeHnayemoe
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793-833 3-4 C neybto Ons BbICOKOSIErMPOBAHHOIO
XPOMUCTOrO U  antoMUHUEBOrO
yyryHa
OTXMr M BbLICOKMM OTNyCK Ans 963-1023 6-12 C neybto BbicokonermpoBaHHble YyryHbl
CHUXEHUS TBEPAOCTU n
ynydweHusa obpabaTtbiBaeMocTn
933-963 6-12 C neybto HuskonernpoBaHHbIE YyryHbl
OTnyck ons yMeHbLUEHNA 723-923 4-6 C neybto BbICOKOHUKENEBbLIE  YyryHbl C
nonsy4ectu XaponpoyHbix [ (Ha 30-50° LwapoBuaHbIM rpadnTom
OTNMNBOK (NOBbILLAETCA MarHUTHas | BblLLe
NPOHULIAEMOCTb M3-3a BbINageHWs | Temnepatypbl
MENKOAMCNEPCHOrO LLEMEHTUTA) | akcnnyaTauun)
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* Bpemsi HarpeBa BbIGUpaeTcs B 3aBUCMMOCTM OT pa3Mepa 1 Macchl geTanen.
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NMPUNOXXEHUE 3
PekomeHnayemoe

Tabnuua 1

MokasaTenu NPOYHOCTU NPU PaCTSIKEHUU }KAaPOCTOMKUX YYryHOB NMpPU NOBbILWEHHbIX TeMnepaTypax

(kpaTKkOBpeMeHHbIe UCNbITaHUSl)

Mapka 4yryHa Mpeaen npovHocTM Npu pactsxkeHuun, Mla, npu TemnepaTtype, K
773 873 973 1073 1173
yx1 196 147 68 29 -
Yyx2 196 147 78 29 -
Yyx3 167 147 88 29 -
4Xx16 440 294 137 88 -
UXx32 392 294 196 98 68
Uc5 118 98 49 19 -
ycsul 440 382 118 39 -
yroxXul 343 235 130 78 -
YKO7X2 294 226 157 29 -
YKO6C5 118 98 49 19 -
Y0221 245 275 168 137 78
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Tabnuua 2
MexaHun4yeckme cBoMcTBa (KpaTKOBPEeMEeHHbIe UCMbITaHUA) U1 MOAY b HOPManbHOW YNPYrocTu YyryHoB
C wapoBuaHbIM rpacutom npm 873 K

Mapka 4yryHa Mpenen Mpenen OTHocuTEenbHOE YpapHas Mogaynb
NPOYHOCTN NpKn TeKy4decTn npu yanuHeHue, % BSA3KOCTb, HOpManbLHOM
pacTtspkeHun, MlMa | pactsxeHun, MlMa nalx/cmz ynpyroctn, Mla
He MeHee
YH19X3LW 250 180 2,0 2,0 11-104
YH11T71U 300 180 10 2,0 12-104
Y0221 350 - 0,5 0,5 13104
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Ctpanunua 33

OnuTenbHasi NPOYHOCTL U CKOPOCTbL MOM3Y4eCcTH YYryHOB C LWapoBUAHLIM rpadduToOM Npu BbLICOKOW TeMnepaType

Mapka vyryHa

[nutenbHas npodHocTb Npu 873 K

CkopocTb nonay4vectu, %/4,
npw HanpskeHun 40 Mla

HanpsixeHwe, Bpems go
MMMa paspyLieHus, 4
YH19X3LW 120 1000 1,0-10-4 (873 K)
2,0-10-4 (973 K)*
YH11I7LL 120 1000 1,8:10-4 (873 K)
Y0221 100 1000 4,0-10-3 (973 K)*

Tabnuua 3
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* CkopocTb nonay4vectu npu Temnepatype 973 K n HanpsixxeHun 30 Mla.
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Ctpanunua 35

XMMUNYeCKun cocTaB BbICOKOHUKENeBOro YyryHa ¢ nfjiaCTMH4YaTbIiM U LWWApPpOBUOHbIM l'paCbVITOM

O6o3Ha4yeHne Xumnyeckui coctaB, %
MapKm
C, He Si Mn Ni Cr Cu P
oonee
He Oonee
L-NiMn 13 7 3,0 [0OT15003,01016,0807,0 (OT12,0 00 14,0 |He Gonee 0,5 -
0,2
L-NiCuCr1562| 30 (" 10 "28|" 05 " 15 "13,5 " 175 |011,0002,5| O155007,5 -
L-NiCuCr1563| 30 (" 10 "28|" 05 " 15 " 13,5 " 17,5 "25 " 35 "55"75 -
L-NiCr 20 2 30 ["10 "28|"05 "15 " 18,0 " 22,0 "10 " 25 0,5 -
L-NiCr 20 3 30 ["10 "28|"05 " 15 " 18,0 " 22,0 "25 " 35 0,5 -
L-NiSiCr205 3 25 ["45 "55|"05 " 15 " 18,0 " 22,0 "15 " 45 0,5 -
L-NiSr 30 3 25 ["10 "20|"05 " 15 " 28,0 " 32,0 "25 " 35 0,5 -
L-NiSiCr 3055 25 ["50 "60[|"05 " 15 "29,0 " 32,0 "45 " 55 0,5 -
L-Ni 35 24 ["10 "20|"05 " 15 " 34,0 " 36,0 |He 6onee 0,5 -
0,2
S-NiMn 13 7 30 ["20 "30|"6,0 " 7,0 " 12,0 " 14,0 |He 6onee 0,5 0,080
0,2
S-NiCr 20 2 30 ["15 "30[|"05 "15 "18,0 " 22,0 [OT1,0H8025 0,5 0,080
S-NiCr 20 3 30 ["15 "30|"05 "15 " 18,0 " 22,0 "25 " 35 0,5 0,080
S-NiSiCr205 2 30 ["45 "55|"05 " 15 " 18,0 " 22,0 "10 " 25 0,5 0,080
S-Ni 22 30 ["10 "30|"15 "25 " 21,0 " 24,0 |He 6onee 0,5 0,080
0,5
S-NiMn 23 4 26 |"15 "25("40 " 45 " 220 " 24,0 |He 6onee 0,5 0,080
0,2
S-NiCr 30 1 26 ["15 "30|"05 "15 "280 " 320 [OT1,0m01,5 0,5 0,080
S-NiCr 30 3 26 ["15 "30|"05 "15 " 28,0 " 32,0 "25 " 35 0,5 0,080
S-NiSiCr3055 26 ["50 "60|"05 "15 " 28,0 " 32,0 "45 " 55 0,5 0,080
S-Ni 35 24 ["15 "30|"05 " 15 " 34,0 " 36,0 |He 6onee 0,5 0,080
0,2
S-NiCr 353 24 ["15 "30|"05 " 15 "34,0 " 36,0 [OT12,0803,0 0,5 0,080

NMPUNOXEHUE 4
O6bsa3aTenbHoe

Tabnuua 1
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Mpumevanne. B mapkax S-NiCr 30 3, S-NiSiCr 30 5 5, S-Ni 35 ponyckaetca 0,8-1,1% Mo Aonsa ckopoctu nonsy4vecTtu
meHee 0,5-10-4%/4 npm 600 °C n 40 MINa nnm 1,0-10 -4%/4 npn 700 °C n 30 Mrla.
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Ctpanunua 38

MexaHn4eckue cBOMCTBa BbICOKOHUKENEBbIX YYryHoB C njlaCTUH4YaTbiM U WHapoBUOHbIM I'paCbMTOM

Mapku MexaHn4yeckoe CBOMCTBO
BpemeHHoe Mpenen OTHocuTenbHoe Moaynb TeBepoocTb
COMNpoTMBMEHNe TeKyyecTtu yAanvHeHue ynpyroctm E, | no BpuHennio
Npy pacTsXeHUM a., MMa 54, % Ma HB
g, MlMa
L-NiMn 13 7 140-220 - - 70-90 120-150
L-NiCuCr 156 2 170-210 - 2 85-105 140-200
L-NiCuCr156 3 190-240 - 1-2 98-113 150-250
L-NiCr 20 2 170-210 - 2-3 85-105 120-215
L-NiCr 20 3 190-240 - 1-2 98-113 160-250
L-NiSiCr205 3 190-280 - 2-3 110 140-250
L-NiCr 30 3 190-240 - 1-3 98-113 120-215
L-NiSiCr3055 170-240 - - 105 150-210
L-Ni 35 120-180 - 1-3 74 120-140
S-NiMn 13 7 390-460 210-260 15-25 140-150 130-170
S-NiCr 20 2 370-470 210-250 7-20 112-130 140-200
S-NiCr 20 3 390-490 210-260 7-15 112-133 150-225
S-NiSiCr 205 2 370-430 210-260 10-18 112-133 180-230
S-Ni 22 370-440 170-250 20-40 85-112 130-170
S-NiMn 23 4 440-470 210-240 25-45 120-140 150-180
S-NiCr 30 1 370-440 210-270 13-18 112-130 130-190
S-NiCr 30 3 370-470 210-260 7-18 92-105 140-200
S-NiSiCr3055 390-490 240-310 1-4 91 170-250
S-Ni 35 370-410 210-240 20-40 112-140 130-180
S-NiCr 35 3 370-440 210-290 7-10 112-123 140-190

Tabnuua 2
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