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Mpv NnaBKe LBETHbIX METASIOB 1 CNAaBOB Ha CErOAHSLLIHWUIA AeHb Hanbonee
pauMoHanbHbIM W, Kak CNEeACTBME, CaMbiM pPacrnpOCTPaHEHHbIM, SIBMSETCS
“cnonb3oBaHWe rpadUToCcCoae P KaLLNX TUTTEN.

B nepByto o4yepeab 3TO CBSI3AHO C UX XOPOLLEN TenmnonpoBOAHOCTLIO, YTO
NO3BOMAET CHU3UTb 3aTpaTbl HA SHEPTOHOCUTENM, a TaKKe XMMUYECKMM COCTaBOM
martepvana, U3 KOTOporo OHU U3roTOBMEHbI, UCKINOYAIOLLMM 3arpsisHeHne MeTanna
B MpoLiecce nnaeku.

B 10 xe BpeMA NpUMEHEHNE TaKmnxX TUIMEN MMEET U CBOU HeOoCTaTKu, K
KOTOpPbIM CJielyeT OTHECTU.

- [0ONOMHUTENbHbIE 3aTpaThl BPEMEHMW Y SHEPTUN HA JOBOSBLHO ANUTENbHbIN
npoLuecc NpeaBapuUTENbHOM CYLLIKW U NMPOKanku Nepea Havanom akcnnyatauuu;
- NMMMUTUPOBAHHYIO CKOPOCTb NOgbEMA TeEMMNepaTypbl;

- 3HA4YUTENbHOE CHWXEHWE 3JKCryaTaumoHHOrO pecypca npu Hanuyamm
BbICOKOro TeMnepaTypHOro rpaguveHTa (B YCNoBUSAX MfIaMEHHbIX Medyen) wu
OKUCNNTENbHOW cpeabl (MeYn C pe3NCTUBHBLIM HAarpeBoM).

B HacTosiwee Bpemss Bce 6onblIMM COPOCOM Cpean JNUTENLLMKOB
nonb3yTca  KapbuakpeMHUeBble TUIMN  Ha YrNepogHOM CBSA3YHOLWEM (TUIMuU
Mapkn «X»), obnagatowme camon BbICOKOW TEMNONPOBOAHOCTLIO, CTOMKOCTBIO K
OKMCIIEHUIO U OYEHb BbICOKOM CTOMKOCTbLIO K BO3OENCTBUIO LLUSTAKOB U XUMUYECKUX
peareHTOB. brniarogaps HanuMuuio yrrinepoaHoro CBA3YOLEro, TUTMN UMEKOT BbICOKYHO
CTOMKOCTb K TEPMUYECKOMY yaapy M NOTOMY fy4Lle BCEero noaxoaaT Ansi ObICTpbIX
NPOLEeCCOB MNraBneHus.

[aHHble n3genus He TpebylT npeaBapUTENbHOM CYLIKM WU CMOCOOHbI
BblOEpXXMBaTb pe3kue nepenagbl TemnepaTyp, Kak npu pasorpeBe nedn C
MaKC1MarnbHO BO3MOXXHOM CKOPOCTbI0, TaK 1 B NPOLIECCE NITaBK.

O6nacrs npumeHeHuns

- NnaBKa aJlitoMMHNA U ero CriJyiaBoB B MJjlaMeHHbIX nevyax m
neyax coripoTuBrieHUd,;

- pachnHUPOBaHNE aNtOMUHUSA N ErO CMNI1aBoB;

- Nf1aBka Megu, naTtyHu, 6pOH3bI B NMinamMeHHbIX neyvyax n neyvax
COrMpoTUBIIEHUA,

- padhnHMpOBaHME Meau U MeaHbIX CMaBoB;

- NN1aBKa UBETHbIX METaNMoB N UX CNiaBoB
B BbICOKOYACTOTHbIX MHOYKLMOHHbIX YCTaHOBKaX
¢ vactoton 10 000 - 60 000 ru.
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NMPEMMYLLECTBA

OTnMuHOEe KAUYecTBo MmerTanna

Bonbloe cogepxaHne B TUrnsax mapkm “X”
kapbuga kpeMHus 1 yrnepoga obecneynBaeT mx
MOBbILUEHHY CTOMKOCTb K LUMIakaM U XMMUKanumsam,
YTO rapaHTUpPyeT nosiyyeHne metanna
BbICOKOrO Ka4yecTBa.

MpopomxurenbHbIA
CPOK CRyXO6bI

) Bnarogapsi cCBOUM UCKAOYUTENBHBIM
cBoMCTBaM, TUrnn mapkn “X” nmerot
CTOMKOCTb B 2,5-3 pa3sa BbllLE,
yeM OObIYHbIE TUTIN.

7L

CHMmxeHuMe
3HEepreTMYecKmux sarpar

Mo mepe okncneHus matepunana obbIYHOro TUIMS U
CHWKEHMSI CKOPOCTU npoLiecca nrnaBku, KONM4ecTBo
3Heprum, HeobxoanMom onsa NNaBku MeTanna,
MOCTOSAHHO yBENU4YMBaEeTCS.

[MoBbILEHHAsA CTOMKOCTb TUrnen mapkm “X”
K OKMCHeHMIo obecneymBaeT NOCTOAHHY CKOPOCTb
nnaBkM 4O CaMOro KOHLUA NX NPOSOSIKUTESNTbHOMO
CpOKa CIy>0bl.
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NMPEMMYLLECTBA

BbicOKUs CTOMKOCTD J ZL
K armochepHOMY OKMCNIEHUIO

B 0OblYHbIX TUMMAX rpaduUT NOCTENEHHO OKUCNSETCS
Ha BO34yxe NpwW MOBbILLEHUN TEMMEepPaTypbl 1 MO 3TOW NPUYMHE
ANsi ero 3alnTbl Ha NOBEPXHOCTb TUIMS HAHOCUTCS rMasypb.
OpHako, B NMpoLiecce aKcnnyartaumm rnasypb nocTeneHHo
TepsieT CBOW 3aLUUTHbIE CBOMNCTBA, YTO BeaeT
K NOBbILLEHHOMY OKMCIIEHMIO MaTepuana TUrms u
TENoNPOBOAHOCTb €r0 YMEHbLUAETCS.

Turnn mapkm “X” KpoMe OCHOBHOW rnasypu UMEIOT 3aLLUNTHbIE
AobaBKkM, KOTOpble BHEAPSOTCS B Matepuan TUMmsi.
OTn gobaBkM N obecneymBatoT COXpaHeHne
TennonpoBOAHOCTM B TEYEHME BCEro CpoKa Cry>0bl TUrnen.

Croikocrtb
K TEepMMYECKMM yaapam

Mpw akcnnyatauumn TUIMKW YacTo NoaBepratTcs
TEPMUYECKNM yaapaM (T.€. HanpsXKeHUAM,
BO3HMKaOLLIMM NP BbICTPOM U3MEHEHUN
TemnepaTypbl UK NPy HEPaBHOMEPHOM Harpese),
YTO B NpeaernbHbIX CryYyasx MOXET NPUBECTU K
npexneBpeMeHHOMY BbIXo4y M3 CTPOS.

Turnn mapkm “X”, 0OCHOBHbIMW MaTepunanamu
KOTOPbIX SABAISAKOTCA NPUPOAHLIN rpaduT, kKapbua
KPEMHUS 1 YIIepon, UMET UCKITHIYUTENBHO
BbICOKYH TEMNIONPOBOAHOCTL, YTO obecnevnBaeT
BbICTpOoe pacnpederneHue Tenna no Macce TUrM4,
N, crnegoBaTenbHO, BbICOKYH CTOMKOCTb K
TepMUYECKUM yoapam.
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. Turnu Tuna AX - rnasyposaHHble TUrNK, NpegHasHaveHsl Ans NnaBky UBETHbIX
MeTansioB U cnnasoB ¢ TemnepaTypon nnasneHus ao 1500°C

D ircciindd (N5 H | s1, | s2
no megu, Kr MM MM MM MM
5 120 50 10 11

10 145 175 13 18

20 175 220 15 23

30 220 270 | 20 30

40 225 290 20 30

50 255 310 20 30

75 290 350 25 30
10072 300 370 | 25 30
140 350 380 | 30 45
145 350 400 30 45
150 360 455 | 30 45
200 410 490 35 55
300 440 555 | 33 55
350 483 510 | 41 60
400 500 610 | 40 60
490 523 600 | 45 60
500 520 635 | 45 60
600" 540 765 | 50 60

1 - eMKOCTb NO LMHKY
2 - emkoCTb no megu 80 kr

3aeg0d npuHumaem 3akassl Ha uzzomoaneHue muaned
€ pasmepamu, He yKasaHHbiMU 8 OarHod mabnuue.

. Turnu Tuna BX - rmasyposanHble TUrnu, npegHasHaveHsbl ANs nnasky UBETHbIX
MeTansnos U cnnaeoB ¢ Temneparypon nnasnexHuns go 1500°C

o D i Yomoaupl|| iy H, 51, | s3,

e S 1 5 1 n::gc:rxr MM MM MM MM

E 4 700 | 700 | 610 | 50 | 65
750H | 600 | 625 | 50 | 65

750 | 600 | 635 | 50 | 65

- - 800 | 700 | 690 | 50 | 65
850 | 600 | 700 | 50 | 65

o~ o~ 900 | 600 | 735 | 50 | 65

@] el 980 | 600 | 790 | 50 | 65

v " 1000 | 700 | 790 | 50 | 65
i 3 2000 | 880 | 1000 | 60 | 80

2000H | 880 | 900 | 60 | 80

3asod NpUHUMaem 3akasbl Ha Uizomoaneque muznet
€ pasmepamu, He yKasaHHbIMU 8 daHHoU mabnuye.

. Turnu Tuna BUX - rnasyposaHHbie TUrmun, npegHasHadYeHb! AN NaBKu LBETHbIX
MeTannoB 1 CnnaBoB ¢ Temnepartypoi nnaenexuns go 1500°C

Ycnosxan

S 1 S 1 |4 >I EMKOCTE D, H, Sq, 82,
no Meam, Kr MM MM MM MM

/ 350 | 530 | 490 | 50 | 60

450 530 590 | 50 60

460 700 320 | 50 65

T & 500H 530 645 | 50 60
~ 500 530 680 | 50 60

) e 650 700 400 | 50 65

4 ‘ 900 615 700 | 40 50

k i 1000 | 800 | 775 | 55 | 65

1500 700 740 | 50 65

1600 775 750 | 50 60

1800 780 900 | 50 65

2200 780 | 1000 | 50 65

3asod npuHUMaem 3akasbl Ha u3zomoeneHue muaned

¢ pa3mepamul, He ykasakHHbiMU & daHHol mabnuye.
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‘ Turnn Tvna CX - rnasypoBaHHble TUIMKW, NpeaHasHadveHbl A1 nnaBku
LBETHbIX MeTansoB M CniaBoB C Temnepartypon nnaeneHus go 1500°C

D YcnosHas D, H. s1, s2,

S 4#’ S1 nsn:a'z:v:hxr MM MM MM MM
4 20 158 320 21 30
25 160 | 370 20 30
55 217 350 22 30
70 220 | 450 20 30
25 T 90 285 590 30 35
175 340 | 910 30 60
~ 280 365 630 30 45
%) L n 325 465 500 49 55
440 | 610 35 55

370 485 700 45 50
400 465 | 730 46 55
450 465 840 45 55
500 490 | 840 45 60
600 485 940 45 60

B3ae0d npuHumaem 3aka3sbl Ha uzzomoeneHue muanel
C pasMepamu, He yKkasaHHbIMU 8 OaHHOU mabrnuye.
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@ TurnmTuna TPX - rnasypoBaHHbIe TUIMN C HOCMKOM A1 BbiMycKa meTanna,
npeaHasHadyeHbl Ans paboTbl B NOBOPOTHbIX Nevax
c TemnepaTtypon nnasnexHna go 1500°C

s |¢ D < Homep );c:f:cr"riﬂ D, H, d, S1, S2, L,
K_bl TMrna no meam, Kr MM MM MM MM MM MM
10 8 145 175 90 13 18 326
30 25 220 270 140 20 30 210
30 25 220 270 140 20 30 80
30 25 220 270 140 20 30 300
T 50 40 255 310 150 20 30 150
50 40 255 310 150 20 30 210
- 50 40 255 310 150 20 30 350
n 50 40 255 310 150 20 30 500
v 100 80 300 370 170 25 30 50
) g 100 60 300 370 170 25 30 260

100 80 300 370 170 25 30 365 *

150 120 360 455 230 30 45 260
150 120 360 455 230 30 45 290
200 160 410 490 240 35 55 260
280 250 365 630 230 30 45 260
300 270 440 555 280 33 55 150
350 320 440 610 280 35 55 300
400 360 500 610 310 40 60 380
430 430 530 560 380 50 60 400
450 450 520 640 320 45 60 130
500 500 490 840 320 45 60 150
600H 530 540 740 380 50 60 135
600 600 485 940 320 45 60 150
750 700 600 635 360 50 65 200
750-2** 550 600 635 360 50 65 400
900 800 615 735 360 50 65 180
980 930 600 790 360 50 65 180
1000 950 700 790 490 50 65 200
1000 950 700 790 490 50 65 300
1600 1450 775 750 425 50 60 180
1700 1550 767 810 475 50 65 200
1800 1650 780 900 475 50 65 170
2000 2000 880 | 1000 520 60 80 200
2200 1800 780 | 1000 475 50 65 200
* - HOC pacnonoXeH nog HaknoHom
** - TUrenb € ABYMSI HOCaMW, PacnoNOXeHHbIMW ApYT K Apyry nod yrnom 90°

3a600 npuHuMaem 3akasbl Ha U32omoerneHue muenel ¢ paamepamu,
He yKasaHHbIMU 8 OaHHOU mabnuue.
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Turnn Tuna ZX - rmasypoBaHHble TUMW LUIMHAPUYECKON POPMbI,
ANsi NNaBKN LUBETHbIX METANIOB M CMfaBoOB C TeMMNepaTypor NiaBneHus
Ao 1500°C B BbICOKOYACTOTHbLIX MHAYKUMOHHBLIX redax (10 000-60 000 Iu)

3ae00 npuHumaem 3aka3sbl
Ha uzzomosneHue muenel ¢ paamepamu,
He yKa3zaHHbIMU 8 0aHHOU mabnuye.

Homep fv:::;r? D, H, S1, S2, E
T™™Mrna no meam, Kr MM MM MM MM MM
3 5 108 132 13,5 15 -
51 51 108 140 | 13,5 | 15 -
5,7 5,7 108 160 13 15 -
6 6 108 170 13 15 -
7 7 136 165 20 25 -
9 9 138 200 20 25 -
10 10 140 250 20 25 -
11 9 110 250 12,5 15 -
12 10 110 265 | 12,5 15 -
32 32 328 135 42 135 -
35 35 225 250 28 35 -
40 40 240 260 30 35 250
60 60 225 380 28 35 -
70 70 270 310 32 32 -
80 80 225 470 28 35 -
90 115 270 510 30 40 -
95 65 255 320 27 30 260
105 105 328 300 32 45 -
120 85 270 370 30 32 280
135 135 300 420 30 40 -
150 100 270 440 30 32 280
175 160 300 520 30 40 -
180H 160 328 420 28 45 -
180 200 328 530 28 45 336
250 250 385 514 35 45 -
400 345 385 630 30 45 -
450 450 385 830 30 45 -
450H 440 384 700 33 45 -
800 800 540 730 40 55 -
900H 820 540 760 40 55 -
900 900 540 815 40 55 -
1000 1000 640 700 45 70 -
1100 1100 540 900 40 55 -
1150 1150 536 970 40 55 -
1200 1200 540 1000 40 55 =
1300 1300 540 1100 40 55 -
1400 1400 610 930 45 70 -
1500 1500 640 930 45 70 -
1700 1700 610 1170 45 70 -
2000 1800 690 1100 60 75 -
2500 2000 690 1200 60 75 -

Turnn Tnna ZPX - rmasypoBaHHble TUrmm

UMNUHOPUYECKON OPMbl C HOCUKOM

AO5nA BbIMyCKa MeTarsma, rnpeaHasHavyeHbl

YcnosHas

Ans paboTbl B NOBOPOTHbBIX NeYax ¢
Temneparypon nnasnerHunsa go 1500°C

*

Homep €MKOCTb D, Hr dr S1 ’ 82’ L:
T™™Mrna no meawm, Kr MM MM MM MM MM MM
60 50 225 380 165 28 35 210
80 80 225 470 165 28 35 SS°
250 250 385 514 300 35 45 278*
400 345 385 630 300 30 45 155*
800 700 540 730 350 40 55 180
1000 950 640 700 500 50 70 200
1150 1100 536 970 350 40 55 160
1500 1450 640 930 500 45 70 200
1700 1650 610 1170 480 45 70 200
2500 1950 690 1200 520 55 65 200

- HOC pacnonoXeH nog HakrnnoHom

B3ae0d npuHumaem 3aka3sbl
Ha uszomoserieHue muearneli ¢ pasmepamu,
He yKasaHHbIMU 8 OaHHOU mabnuue.






