OITHEYNOPHbLIE N3 AQEJINA

OAO "lly>xckni abpasnBHbIM 3aBoa"



COAOEPXAHUE CTp.

BeseneHune 1

PekomeHaauumn no aKkcnnyatauumn Turnen 2

Turnn orHeynopHble rpaduTocoaep alime Ansa pasnmBkn

LIBETHbIX METAIIOB N NX CMNJ1aBOB £
Turnun orHeynopHble rpacdUTocoaepKalume Ans nnaBku 1 pasgaym 8
LiBETHbIX METAIOB

Turnun orHeynopHble rpacdUTocoaepKalume ans nnaBku 10

LBETHbIX MeTaliioB

Turnn OrHeynopHble WaMOTHbIe A51A FIpO6I/IpOBaHI/I$| LBETHbIX MEeTasrijioB 14

Turnn orHeynopHble rpadutTocogepXalime ¢ HOCMKOM NS paboTbl

B MOBOPOTHbIX Nevax 15
Turnun orHeynopHble rpacduTocoaepKalme LMnMHapudeckme 18
Ans paboTbl B MHOYKLUMOHHBIX Nevax

Turnun orHeynopHble rpacdUTocoaepKalme ¢ HOCMKOM Anist paboThl B 21
MOBOPOTHbIX MHOYKLUMOHHBIX Nevax

Turnun orHeynopHble rpadmnTocoaepKalme ans nnaBku 22
AparoueHHbIX MeTarnoB

N3penuns orHeynopHble rpacdutocogepkalume Ans BO3roHKM LIMHKa 23

JinTenHble akceccyapbl (NoacTaBku, Xenoba, KoBLWK, TPYOKK) 24



BBEOEHUE

OcHOBHOM CcOCTaB rpadnTOCOAEPKALLUMX OTHEYNOPHBIX TUTMEN - 3TO NPUPOAHbLIN rpaduT, rMuHa
N Kapbua KpeMHUS.

FPA®UT - 3TO OCHOBA TEMNONPOBOAHOCTH, anekTponpoBogHocTn. OH NpuaaeT TUMM
HeobXo4MMY0 TEPMOCTOMKOCTb U SIBNSIETCA B 3HAYUTESNTIbHON MEpPE YCTOMYMBBLIM K XMMUYECKNM
BO34encTBUAM. EQMHCTBEHHBIM pacTBopuUTeneM Ans rpaduta sBnsieTcs pacnnaBneHHoe
xeneso. [NMoatomy rpaduTocogepkalme TUrnn He NpegHasHavyeHbl A48 NaBku YyryHa n ctanm.
Ewe ogHum "HegocTtaTkoM" rpacuta ABNSETCHA ero oKUcneHne npu 4ocTyne Kncnopoaa,
HauymHas ¢ 600°C. NoaTomy TUIMKN NOKPbLIBAKOTCA rMa3ypbto, KOTOpasa B 3HAYNTENBHON Mepe
3awmuaeT rpaduT OT OKUCIIEHUS.

FMUHA - 3TO BbICOKOOrHEYynopHoe cBasytoLlee And rpautocogepalmx nsaenuin.

KAPBU[ KPEMHUSA - 3TO AONOMNHUTESNBbHbLIA NPOBOAHMK TEMSa, KOTOPbIA K TOMY Xe
CYLLECTBEHHO YBenMymMBaeT MeXaHN4eCKyo NMPOYHOCTb U UBHOCOCTOMKOCTb TUMMEN.

MAPKWUPOBKA Tturnen skniovaeT B cebs:

1. dopmy nsgenus.

2. Mapky matepuana, U3 KOTOporo U3rotoBfieH TUresb.
3. Homep nnm eMkoCcTb U3genusi.

4. Mapky rnasypu.

5. [lononHuTenbHble CBEAEHUS.

B 3ABUCUMOCTU OT COCTABA N HASHAYEHUA PASITUYAIOT CINEAOYIOLWWE MAPKU MATEPUATA:

- Ha 2JITUHUCMOM C8S3YIoWeM:
A - 0n4 nnaBkM UBETHbLIX MeTannoB ¢ TeMmnepatypon nnaenexHns ao 1500°C
B MHAYKLUMOHHBIX NeYax 1 neyax ConpoTUBEHNS.
K - onga nnaBkn UBETHBIX METANMOB ¢ TeMnepaTtypon nnaenexHnsa ao 1600°C
B MHAOYKUMOHHBIX MeYax 1 neyax Ha ra3oo0bpasHoOM Unv XMOKOM TOMNmMBe, pasgaym LBETHbIX
MeTansoB B nNevyax ConpoTUBIIEHUS.
C - ans pasnuBkK LBETHbIX MeTansoB ¢ paboyven Temnepatypon go 1600°C.
T - ons nnaBku gparMeTannos ¢ Temnepartypon nnasneHnsa o 1600°C B MHOYKUMOHHBIX U
MydoeribHbIX nevax.
D - ansa nnaeku gparmetansnoB ¢ Temnepartypon nnaeneHms go 1250°C HarpeBom 3a cyet
NponycKaHnsa Toka Yepes Turenb.
E - ons nuTenHbIX akceccyapos.
H - ons npobupoBaHWs LBETHLIX METANSIOB.

- Ha y2/71epOOHOM C8SI3YUWeM:
X - Ansa nnaeku LBETHbIX MeTanoB ¢ Temnepatypou nnaeneHunsa o 1500°C B nevax
COMpPOTUBIEHNS 1 NeYax Ha rasaoobpasHOM UMK XKULOKOM TONSMBE.
He TpebyloT npeaBapuUTENbHOM CYLLKK.
Tvrnn 3awuLeHsl OT OKUCIIEHNS N pasbefaHns cneumanbHbIMU rnasypsMu:
L - onga paboTbl ¢ MeTannamu, y KOTopbix Temnepatypa nnasneHna meHee 1000°C.
T - ons pabotbl B ycrnosusix Temnepatyp cebiwe 1000°C.

B ka4yecTBe OOMOMHUTENbHbIX CBEAEHUN NPUHATLI cneayouimne 0603Ha4YeHNS:

"1" - HaHeceHWe rmasypen TONbKO Ha HapyXHY0 NOBEPXHOCTb.

"2" - TUIMKY NpegHasHayYeHbl AN neyer ConpoTUBIEHUS.

Mapka ana3ypu u doronnHUmMernbHble c8e0eHUs yKa3bl8aromcecsi mosibKo 05151 muarneu
Ha 2/IUHUCMOM C853YHWEM.

NMPUMEP YCITOBHOIO O6O3HAYEHUA

BA 750L2 TY..... Turenb coopmbl B, mapku A, emkocTbto 750 Kr no meau Ang nnaBku LIBETHbIX
MeTannoB ¢ Temneparypown nnaenenna ao 1000°C(L), B neyax conpoTmeneHus(2).

ZK175T TY..... TUrenb LunuHgpuyeckon gopmel Z, mapku K, emkocteto 175 kr no megu ans
NaBkM LIBETHbIX METANIIOB C TeMnepartypon nnaeneHus cebiwe 1000°C(T)
B MHAYKLUMOHHbIX Neyvax.

AX 500 TY.... Turenb popmbl A, Mapkn X, emkocTbto 500 Kr no Mean Ans niaBky LBETHbIX
MEeTanoB B Neyax COnpoTUBIIEHUS U NITaMEHHbIX nevyax.



A

A 10U

30°C

B Yyac

30°C

B 4yac

100°C

B 4yac

PEKOMEHOALIMM MO 9KCMNYATALMW TUTIEN

XPAHEHUE TUTTEN

XpaHuTb TUIMK B CYyXOM, XOPOLLO NPOBETPUBAEMOM
NMoMeLLLEHNN Ha AePEBSAHHbBIX NOACTaBKaXx.

He ponyckaetcst xpaHeHue Turnen Ha 6eTOHHOM unu
METarnIM4YecKom nony.

He ponyckaetcsa ctaBuTb TUIMK Apyr B gpyra.

TPAHCMOPTUPOBKA

Henb3a gonyckatb TONYKOB U yaapoB Mo TUMNAM.
Turnn Henb3s NepekaTtbiBaTb MO MOy Ha BOKy unu
Ha No4OBOW KPOMKeE.

[1ns TpaHCNOPTUPOBKM NCMONb30BaTb TEMEXKN

C MSITKON 0OMBKO.

NOArOTOBKA TUTTNEWU

CYLUKA TUITEN

[Mpn Temnepatype 200°C He MeHee 1 CyTOK.
Moabem TemnepaTtypbl HE OOMKEH ObITb PE3KUM -
He 6onee 30°C B vac.

Cywka mueneli mapku X He mpebyemcs.

NPOKANKA TUIMEN

Turnu mapku C
Moabem Temnepatypbl 4o 900°C no 50°C B vac.

Turnu mapkn A n K
Mogvem Temnepatypbl 4o 1050°C no 100°C B vac.

Turnn mapku X
Mogbem Temnepatypbl Ao 400°C no 100°C B 4ac
n ganee go 1050°C kak MOXHO bBbicTpee.



YCTAHOBKA TUIMEN

Bokpyr BepxHei KpoMKK TUIMs Heobxoamnmo co3aatb
paBHOMEPHbIN 3a30p, A4S YEro NCMONb30BaTb KAPTOH UMK
ApeBecHyto Wweny. He gonyckaeTcst Mcnonb3oBaTh KNMHbS
13 OrHeymnopHoro matepuana.

5

Ocb roperku gorxHa HaxoguTbCA B MJIOCKOCTU OHULLA.

FopenKa OOJIMKHa ObITb YCTaHOBJIEHA TaK, 4YTOOLI NNIamMsa He 6uNo
npAaMo B TUTEsb, a ornbano ero nNo KacaTenbHOMN.

I'Ipome>|<yTOK mMexay Turriem u KpblLIJKOI7I neyn JormkeH bbiTb
n3onumpoBaH TEPMOUIONTALIMOHHBIM MaTepuasriom.

Ncnonb3oBaTh TONbKO CTaHAaPTHbIE NOACTaBKM HaLLEero
npounseoacTea. Mexay TUrmemM 1 noacTaBkon AOMKEH ObiTb
pasgenuTenbHbIi MaTepuan: 6ymara, KOKC, rmMHO3eM.

A
p|
il
M
M

[nsi yCTaHOBKW U U3BIEYEHUS TUINEN crneayeT NPUMEeHsITb
Krnewm (3axeaTbl), COOTBETCTBYOLME DOpME TUMMS, 0BEepHYThbIE
MSIFKUM MaTepuanom.

=3
Ol |=

B neyax conpoTMBNEHUs N MHAYKLUMOHHbIX NeYax 3a3op Mexay
KPOMKOW TUIMS U KOXKYXOM MeYn creayet 3amasaTb CMEChIO Ha
OCHOBE OTrHEYMNOPHOM ITMHBbI.

= @
=

B MHOYLMOHHbIX NeYyax NpoCTPaHCTBO MeXay TUINEM U
WHAYKTOPOM 3anofiHAETCS U30MSLMOHHBIM MaTepuasnom.
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3AIrPY3KA METAIJIA

MeTtann 3arpyaTb TONbKO B pa3orpeTblil Turenb. Metann
[AOIMKeH ObITb CyXMM U cnerka nogorpetbiM. BonbLune Kycku
cnenyeT BBOAWTL B TUrerb Krnellamu, He gonyckas ux
coyaapeHuii ¢ TurneM. CHayana 3arpy»arTcsi Menkue Kycku,
a 3aTeM OT/IMBKMU.

Cnutkn metanna crieqyert yknaabiBatb B TUTEllb BEPTUKATIbHO,
MUCKITioYaA 3aKrnmHmMBaHMe OTAesIbHbIX KYCKOB.

NPOBEAOEHUE MNJIABKH

KaTeropuyecku 3anpeluaeTcs pa3orpesarb TUrerb C
3aCTbIBLUMM B HeM MeTannom. OTBepcTue Ans aBapuUitHOro
BbINyCKa XXWAKOro MeTansna B neyv OOMKHO ObiTb 3aKpbITO.

ﬂnaBKy MeTanmna cnegyet npom3BognTb Kak MOXHO 6bICTpee.

Me>|<,1:|,y nnaBkaMun He OCTaBJIATb TUTEJSlb B MNeYun nyCcTbiM.
MNepnog mMexay rnjiaBkamMun OoJKeH ObITb MMHUMAanNbHbLIM.

YpoBeHb pacnnaea B TUIMe He0bBX0AMMO MeHATL BO n3bexaHve
pasbefaHnsa CTEHOK TUMMA WiakaMmu no “sepkany” metanna.

CTtporo cobntogate Heob6xoaMMoe KONMMYECTBO XMMUYECKUX
aobaBok Ans moandurKaumm cnnaBoB.

BBoauTtb oOaBKKM TONbLKO B pacnsiaBrneHHbIn MeTans.




100°C

B 4yac

Mpw nepepbiBax B paboTe (HanprvmMep: OCTaHOBKA B BbIXOAHbIE)
TUFMK B NeYax Heobxoanumo MeaieHHO pasorpeTb NyCTbIMU,
HEe3aBMCUMO OT MapKU TUMS.

B MHOYKUMOHHBIX Nevax, rae HarpeB 1 pacnnasreHne metanna
NPOUCXOASAT 3a CYET MPOTEKAIOLLMX B HEM TOKOB, a TUrenb
rpeeTcsa oT MeTanna, peKoMeHayeTcs MOCTENEHHOEe yBENNYeHne
3Heprun,4Tobbl 06ecneynTs paBHOMEPHbIA HArpeB TUMTIS.
OnTumanbHbIM B TaKOM Crlyyae siIBNSIETCA HENPEPLIBHBIN PEXUM
paboThbl.

UUCTKA TUIMEWN

Mpn OTKNOYEHMN NEYN XMOKUIA pacniaB HeobxoamMmo
yaanuTb U3 Turns. lo okoHYaHuKM npolecca
NnaBneHnst BHYTPEHHSAS MOBEPXHOCTb rOpsiYero TUrs
AO0MMKHA BbITb aKKypaTHO OYULLEHA OT LUaKoB

C MOMOLLbI0O METANNNYECKOIO CKpebka nnu nonartku.



TUIMN OrHEYNOPHbLIE TPA®PUTOCOAEPXALLUUE
ANnA PA3NNBKU LUBETHbIX METAJINIOB
N UX CIJ1IABOB

TVln AC HernasypoBaHHble TUMMKX 149 PasfIMBKKN LBETHbLIX METASINOB N UX
B RS CMnnaBOB C TEMMepaTypon, He npeBbiwwatoLlen 1600°C.
O6nagatoT NOBbILWEHHBIMU TEMNSION30NUPYHOLLIMMN CBOMCTBaMMU.

S1

SETE e D H s1 s2  BEC =
Kr MM MM MM MM Kr
3 100 122 9 12 0.8 16
5 120 145 10 15 1.1 16
10 140 175 11 15 1.5 8
o 15 160 200 15 18 2.25 4
@ i 20 175 220 15 23 3.0 4
B 30 220 260 20 28 6.0 2
50 250 300 25 33 9.0 2
75 285 345 25 33 12.0 1
1004 305 370 27 35 15.0 1
150 350 450 30 38 22.0 1
200 400 470 35 43 34.0 1
300 445 530 37 45 46.0 1
400 500 600 40 50 60.0 1
500 505 640 40 50 72.0 1
600 540 765 50 60 94.0 1

A - eMKOCTb TUrNA no meam - 80 kr

TM" CC HernasypoBaHHble TUMMK AN pasnnBKX LIBETHLIX METansoB U 1UX
—_— CMnnaBoB C TeMMepaTypon, He npeBbiwatowen 1600°C.
O6napatoT NoBbILLEHHLIMU TENNOU3ONPYIOLLMMY CBOMCTBAMMU.

S T R
75 250 500 30 40 18.2 1
90 250 500 25 89 16.0 1
225 360 615 30 43 52.0 1
400 410 810 40 50 66.0 1
&
TM" ZC HernasypOBaHHble UnnMHapu4eckmne Turmn and pasrimBkn LIBETHbIX

MEeTansoB 1 1UX CNSIAaBOB C TemnepaTypon, He npesbiwatowen 1600°C.
O6nagatoT NoBbIWEHHLIMY TEMON30NUPYIOLLMMIN CBOMCTBaMM.

S D H S1 S2  BEC =
Kr MM MM MM MM Kr
30 170 320 20 20 5.52 1

S2

o xenaHuro 3akasdyuka muanu murioe AC, CC, ZC moaym 6bimb
U320MOo8rieHbl 8 2/1a3yPO8aHHOM UCIOTHEHUU.



TVI n TPC HernasypoBaHHble TUINX CO CIIMBHbIM meno6QM ONsl pasnuBkKm
LBETHbIX METANOB U NX CNMaBOB C TEMNepaTypowu,

He npeBbiwatowen 1600°C.

O6nagatoT NoBbILIEHHLIMU TEMMOU3ONUPYIOLLMMN CBONCTBaAMM.

S1 | D L
. o eEEe DM g2 L e =
30 25 220 260 20 28 80 6.30 1
N 30 25 220 260 20 28 170 6.60 1
@ 30 25 220 260 20 28 210 6.90 1
30 25 220 260 20 28 300 7.65 1
50 40 250 300 25 33 150 9.50 1

Mo xenaHuto 3akaz4yuka muenu murnog TPC mo2ym 6bimb U320MOB/eHb!
8 er1a3ypo8aHHOM UCTOMHEHUU.




TUIMN OrHEYNOPHbLIE TPA®PUTOCOAEPXALLUUE
AnA NIABKU U PASOAYN LUBETHbIX METAJI1IOB

TVII'I AK MMma3ypoBaHHble TUINKU 4515 NNaBK1 U pasgayn LBETHbLIX METarfoB U
—_— cnnaeoB ¢ TeMmneparypown nnaesnexHns go 1600°C.

' | s1 e e D H 1 S2 BEC @

= Kr MM MM MM MM Kr
0.1* 30 40 3 5 0.024 50
0.3* 50 60 5) 5 0.110 50
- 0.6* 60 70 6 7 0.200 20
1* 72 88 9 11 0.380 20
o 2 100 122 9 12 0.800 16
m_ 8 110 130 10 18 1.270 16
- B 5 120 150 10 11 1.750 8
10 145 168 13 18 2.700 8
20 175 220 15 23 4.600 1
t L | 51 30 220 270 20 30 9.000 1
. 40 225 290 20 30 9.600 1
50 255 310 20 30 14.000 1
75 290 350 25 30 16.000 1
- 1004 300 370 25 30 20.000 1
140 350 380 30 45 28.000 1
o 145 350 400 30 45 29.400 1
L 150 360 455 30 45 40.000 1
- i 200 410 490 35 45 50.000 1
300 440 555 33 55 65.000 1
350 483 510 41 60 58.200 1
400 505 610 40 60 75.000 1
¢ - eMKOCTb MO LHKY 490 532 600 50 60 83.000 1
A - eMKOCTb TUIMIS No 500 535 635 50 60 85.000 1
menm - 80 kr 600+ 540 765 50 60 116.000 1

* - ebinyckaromcsi 6e3 anasypu, o xenaHuro 3akazquka Mmoaym b6bimb U320moerieHb!
8 af1a3ypoe8aHHOM UCMOIHEHUU
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FnasypoBaHHble TUIMW 4115 NNaBKU U pasfgayu LBETHbIX METanoB U
cnnaBoB ¢ TeMmneparypon nnaesneHust go 1600°C.

YCTNOBHASA EMKOCTb
0 MEMIV!
Kr

700
750
750H
800
850
900
980
1000
2000
2000H

Fna3ypoBaHHblIe TUMMW 4715 NNIaBKU U pa3faym LBETHbIX METarnoB U
crnnaBoB ¢ TeMmneparypou nnasnexHus go 1600°C.

YCNOBHAA EMKOCTb
rno Meau
Kr

350
450
460
500
650
900
1000
1500
1600
1800
2200

FnasypoBaHHble TUMMK 4115 NNaBKU U pasfgaym LBETHbIX METanoB U
cnnaBoB ¢ Temneparypoun nnaesnexHus go 1600°C.

YCNOBHASA EMKOCTb
10 MEAV
Kr

20
25
55
70
90
175
280
350
370
400
450
500
600

D

MM
700
600
600
700
600
615
600
700
880
880

D

MM

530
530
700
530
700
615
800
700
775
780
780

D

MM
158
160
217
220
285
340
365
440
485
465
465
490
485

H

MM
610
635
625
690
700
B85S
790
790

1000
900

H

MM

490
590
320
680
400
700
775
740
750
900
1000

H

MM
320
370
350
450
590
910
630
610
700
730
840
840
940

S1
MM
50
50
50
50
50
50
50
50
60
60

S1

MM
50
50
50
50
50
40
55
50
50
50
50

S1

MM
21
20
22
20
30
30
30
35
45
46
45
45
45

S2
MM
65
65
65
65
65
65
65
65
80
80

i3
60
60
65
60
65
50
65
65
60
65
65

i3
30
30
30
30
35
60
45
55
60
55
55
60
60

BEC

174.4
125.0
123.0
192.0
138.7
145.0
155.0
210.0
410.0
375.0

BEC
Kr

71.6
100.0

90.0
106.0
110.5
121.0
220.0
188.0
195.0
234.0
260.0

BEC
Kr

6.6
78
1.2
15.2
235
63.2
52.0
70.0
110.0
96.0
113.0
128.0
137.0

)
;
1
1
1
1
1
1
1
1
1

m
1
1
1
1
1
1
1
1
1
1
1

m
2
2
1
1
1
1
1
1
1
1
1
1
1



TUIMN OrHEYNOPHbLIE TPA®PUTOCOAEPXALLUUE
AnA NNABKU LUBETHbIX METANJIOB

TVIn AA FnasypoBaHHble TUIMK A1 NNaBKN LBETHLIX METANoB 1 CNiaBoB
¢ Temneparypon nnasneHna go 1500°C.

' | s i D H S1 S2 BEC @

= Kr MM MM MM MM Kr
0.1* 30 40 3 (5 0.02 50
0.3* 50 60 5) 5 0.10 50
- 0.6* 60 70 6 7 0.17 20
1* 72 88 9 11 0.32 20
~ 2 100 122 9 12 0.68 16
m_ 8 110 130 10 18 1.10 16
- B 5 120 150 10 11 1.27 8
10 145 168 13 18 2.30 8
20 175 220 15 23 3.90 1
¢ o | 51 30 220 270 20 30 7.65 1
. 40 225 290 20 30 8.20 1
50 255 310 20 30 12.00 1
75 290 350 25 30 14.00 1
- 1004 300 370 25 30 16.00 1
140 350 380 30 45 23.80 1
o 145 350 400 30 45 25.00 1
L 150 360 455 30 45 34.00 1
- i 200 410 490 35 45 43.00 1
300 440 555 33 55 54.00 1
350 483 510 41 60 55.30 1
400 505 610 40 60 70.00 1
4 - eMKOCTb MO LIMHKY 490 532 600 50 60 88.00 1
A - EMKOCTb TUIMIS MO 500 535 635 50 60 90.00 1
meaw - 80 kr 600+ 540 765 50 60 105.00 1

* - ebinyckaromcsi 6e3 anasypu, o xenaHuro 3akazquka Mmoaym b6bimb U320moerieHb!
8 af1a3ypoe8aHHOM UCMOIHEHUU

FnasypoBaHHble TUIMW 4118 NNaBKkn LBETHLIX METanNoB 1 CNyaBoB
¢ Temneparypon nnaenennsa go 1500°C.

-]
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|
W
>

st YoToB AR EMKOTS D H S1  S2 BEC =
Kr MM MM MM MM Kr

700 700 610 50 65 157.0 1

750 600 635 50 65 112.0 1

E 750H 600 625 50 65 110.0 1

o 800 700 690 50 65  165.0 1

il 850 600 700 50 65  119.0 1

] 900 615 735 50 65 1250 1

L S1 980 600 790 50 65 133.0 1

1000 700 790 50 65 180.0 1

2000 880 1000 60 80 350.0 1

2000H 880 900 60 80 320.0 1

H

S2

10



TVII'I BUA Fna3ypoBaHHble TUMMW 15 NNaBKU UBETHLIX METANNOB U CN1aBOB
¢ Temnepatypown nnaeneHuns go 1500°C.

s 1 YCHO?_IFBA?;HAI—EEJ&\/IMKOCTI: R n'/;\ln § N'I] %MZ BEC @
350 530 490 50 60 68.0 1
450 530 590 50 60 95.0 1
T 460 700 320 50 65 78.0 1
N 500 530 680 50 60 100.0 1
%) 650 700 400 50 65 105.0 1
- - 900 615 700 40 50 112.0 1
1000 800 775 55 65 190.0 1
o1 | D | 1500 700 740 50 65 174.0 1
. 1600 775 750 50 60 181.0 1
1800 780 900 50 65 217.0 1
2200 780 1000 50 65 226.0 1
a5
N
%)

TVlI'I C A FnasypoBaHHble TUMMW 45 NNaBKW UBETHLIX METANOB U CNaBOB
¢ Temneparypou nnaenexusa go 1500°C.

51 L e D H s1  s2 BEC =
— Kr MM MM MM MM Kr
25 160 370 20 30 6.6 2
70 220 450 20 30 12.6 1
90 285 590 30 35 19.5 1
* 175 340 910 30 60 60.0 1
280 365 630 30 45 45.0 1
) 325 465 500 49 55 63.0 1
B 350 440 610 35 55 62.0 1
b 370 485 700 45 60 78 1
s1 450 465 840 45 55 106.0 1
| 500 490 840 45 60 113.0 1
600 485 940 45 60 121.0 1




X

S1

S2

S1

S2

¢ - EMKOCTb MO LNHKY

A - EMKOCTb TUIMS MO
meau - 80 kr

Tun BX

S1

H

S2

S1

H

S2

12

rﬂa3yp033HHble TUIMW Ha yrrnepoaHoOM CBA3yHOLWeM

[ns nnaBku LBETHbIX METanoB 1 CNMaBoB C TemMnepaTypon
nnaeneHunsa go 1500°C, He TpebytoT NpeaBapuUTENbHON CYLUKU
npu aKcnnyartaumu.

YCINOBHASI EMKOCTb
0 MEAV

5
10
20
30
40
50
75

100 A
140
145
150
200
300
350
400
490
500
600 ¢

D

MM
120
145
175
220
225
255
290
300
350
350
360
410
440
483
505
532
535
540

H

MM
150
175
220
270
290
310
350
370
380
400
455
490
555
510
610
600
635
765

S1

MM
10
13
15
20
20
25
25
25
30
30
30
35
33
41
40
50
50
50

S2

MM
11
18
23
30
30
30
30
30
45
45
45
45
55
60
60
60
60
60

BEC

1.60
2.60
4.20
8.10
8.70
12.70
14.50
19.00
26.30
27.60
37.50
48.00
60.00
61.20
81.00
83.00
85.00
125.00

rﬂa3yp0BaHHbIe TUIMW Ha yrrinepoaoHoOM CBA3yOLWeM

[nsa nnaeky LUBETHbIX METAsNOB U CMNaBoB C TeMnepaTtypon
nnaenennsa oo 1500°C, He TpebyoT NpeaBapUTESIbHOWM CYLLIKK
npu aKCnyaTauuu.

ycno?_I%AgrésaAV:(ocrb

700
750
750H
800
850
900
980

1000

2000

2000H

D

MM

700
600
600
700
600
615
600
700
880
880

H

MM

610
635
625
690
700
735
790
790
1000
900

S1

50
50
50
50
50
50
50
50
60
60

i
65
65
65
65
65
65
65
65
80
80

BEC
Kr

183.2
130.0
128.0
195.0
147.6
156.0
165.0
213.0
392.0
358.0

8/
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Mma3ypoBaHHbIe TUINM Ha YINepoaHOM CBA3YHOLEM
[nsi nnaeku LBETHbIX METANSOB U CNaBoB C TeMnepaTypomn
nnaenennsa go 1500°C, He TpebytoT npeaBapuUTENbHON CYLLKM

S2

S2

Tun CX

S1

S2

S1

S2

npu akcnnyaTaumn.

YCINOBHASA EMKOCTb

10 MEQM 'E“)n m %w? %M2 BEC
350 530 490 50 60 68.0
450 530 590 50 60 89.0
460 700 320 50 65 88.0
500 530 680 50 60 111.0
650 700 400 50 65 109.0
900 615 700 40 50 118.0

1000 800 775 55 65 215.0

1500 700 740 50 65 183.0

1600 775 750 50 60 190.0

1800 780 900 50 65 225.0

2200 780 1000 50 65 250.0

rﬂa3ypOBaHHble TUITIN Ha yrnepoaHOM CBA3yHOLleM

[nsi Nnnaeku LBETHLIX METANIIOB M CNIABOB C TEMMNEpaTypon
nnaenennsa go 1500°C, He TpebytoT NpeaBapUTENbHOM CYLLKN

npu sKkcnsyaTtaumun.

e D H s1  s2 BEC
Kr MM MM MM MM Kr
20 158 320 21 30 6.2
25 160 370 20 30 7.1
55 217 350 22 30 10.7
70 220 450 20 30 14.0
90 285 590 30 35 21.5

175 340 910 30 60 57.7
280 365 630 30 45 52.0
325 465 500 49 55 66.0
350 440 610 35 55 62.0
370 485 700 45 60 1080
400 465 730 46 55 93.5
450 465 840 45 55 110.0
500 490 840 45 60 117.0
600 485 940 45 60 126.0

_\_\_\_\_\_\_\_\_\_\_\_\l\)l\)@@
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Tun AH

S1

S2

TUIN OrHEYNMOPHbIE LLUAMOTHBIE
AnAaA NPOBUPOBAHUA LUBETHbLIX METANNOB

LLlaMoTHbIe TUrNK AN NpodMpoBaHMS LBETHbLIX METANoB
c Temneparypown nnaenennsa go 1600°C.

YCToBHAR EMKOCT

KT
0.1
0.3
0.6
0.9
1.0
1.6
2.8
3.0
5.0
5.9
10.0

LamoTHbIe TUrnM KoHn4Yeckon opmMbl AN NnpobrupoBaHUA
LBETHbLIX METANSOB C TemnepaTypon nnaeneHus go 1600°C.

mn T

YCIIOBHAA EMKOCTb
nvTp

0.15
0.4
0.5
0.75

D

MM
30
50
60
70
72
90
120
110
120
130
145

D

MM
71
94
114

127

H

MM
40
60
70
77
88

125
130
130
150
160
175

H

MM

90
160
180
200

S1
7.5
8

12
14

S2

MM

10
11
20
15
18
11
25
18

S2
MM
18
15

20
22

BEC
Kr

0.03
0.16
0.27
0.30
0.43
0.68
1.00
1.10
1.47
1.54
2.60

BEC

0.30
0.86
1.30
1.78

s

50
50
20
20
20
20
20
1

© o 0 &

s

20
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TUIN OrHEYNMOPHbIE TPAOUTOCOLOEPXALUUNE
C HOCUKOM A5nA PABOTbI B MOBOPOTHbIX MNMEYAX

TVII'I TPA MmasypoBaHHbIe TUTTIN C HOCMKOM ANSA BbiMycKa MeTanna
[nsi paboTbl B MOBOPOTHbIX NEeYax C TEMNepaTypov NniasneHns
no 1500°C.

T oneg D0 B4 R % L B &
10 8 145 175 90 13 18 326 4.60 1
30 25 220 270 140 20 30 210 8.55 1
30 25 220 270 140 20 30 80 7.95 1
30 25 220 270 140 20 30 300 9.30 1
50 40 255 310 150 20 30 210 12.90 1
50 40 255 310 150 20 30 260 13.50 1

100 60 300 370 170 25 30 260 18.35 1

100 80 300 370 170 25 30 50 18.10 1

100 80 300 370 170 25 30 365* 19.00 1

150 120 360 455 230 30 45 260 36.35 1

150 120 360 455 230 30 45 290 36.85 1

200 160 410 490 250 55 55 260 45.35 1

280 250 365 630 230 30 45 260 47.35 1

300 270 440 555 280 33 55 150 55.60 1

350 320 440 610 280 35 55 300 64.70 1

400 360 500 610 310 40 60 380 73.14 1

430 430 530 560 380 50 60 400 99.40 1

450 450 520 640 320 45 60 130 83.00 1

500 500 490 840 320 45 60 150 127.00 1

600 600 485 940 320 45 60 150 135.00 1

600H 530 540 740 380 50 60 135 106.20 1

750 700 600 635 360 50 65 200 119.20 1

750-2" 550 600 635 360 50 65 400 127.00 1

900 800 615 735 360 50 65 180 132.00 1

980 930 600 790 360 50 65 180 140.20 1

1000 950 700 790 490 50 65 200 187.20 1

1000 950 700 790 490 50 65 300 190.00 1

1600 1450 775 750 425 50 60 180 188.00 1

1700 1550 767 810 475 50 65 200 197.20 1

1800 1650 780 900 475 50 65 170 223.90 1

2000 1950 880 1000 520 60 80 200 357.20 1
2200 1800 780 1000 475 50 65 200 233.20 1

T - Turenb ¢ AByMS HOCUKaMM, PacMONOXeHHLIMW APYr K ApYry nog yrrom 90°.

2 _ HOCWK CaMOCTOSITENBHO COEAUHSIETCS C TUTTIEM MO MeCTY Y neyun noTpedutens.
* - HOCMK pacrosfioXeH nof HakMoHOM.
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Tun TPK

rﬂa3yPOBaHHbIe TUMMN C HOCUKOM A11A BblNyCKa MeTanna

,EIJ'ISI pa6OTbI B NOBOPOTHbLIX Mneyax c TeMHepaTypon nnaBneHnd

Ao 1600°C.

TNmA
10
30
30
30
50

100

100

100

150

150

200

280

300

350

400

430

450

500

600

600H

750

750-2"

900

980

1000

1000

1600

1700

1800

2000

2200

1

*

YCIIOBHAS EMKOCTb
HOMEP T

8
25
25
25
40
60
80
80

120
120
160
250
270
320
360
430
450
500
600
530
700
550
800
930
950
950
1450
1550
1650
1950
1800

D

145
220
220
220
255
300
300
300
360
360
410
365
440
440
500
530
520
490
485
540
600
600
615
600
700
700
775
767
780
880
780

H

175
270
270
270
310
370
370
370
455
455
490
630
555
610
610
560
640
840
940
740
635
635
735
790
790
790
750
810
900
1000
1000

d

90
140
140
140
150
170
170
170
230
230
250
230
280
280
310
380
320
320
320
380
360
360
360
360
490
490
425
475
475
520
475

S1

13
20
20
20
20
25
25
25
30
30
35
30
33
35
40
50
45
45
45
50
50
50
50
50
50
50
50
50
50
60
50

S2

18
30
30
30
30
30
30
30
45
45
55
45
55
55
60
60
60
60
60
60
65
65
65
65
65
65
60
65
65
80
65

L

326
210
80
300
210
260
50
365*
260
290
260
260
150
300
380
400
130
150
150
135
200
400
180
180
200
300
180
200
170
200
200

BEC
Kr

5.00
9.91
9.30
10.65
14.90
22.35
22.60
23.00
42.35
42.85
52.35
54.35
66.60
72.70
78.14
104.40
91.00
135.00
143.00
116.80
132.20
140.00
152.00
162.20
217.20
220.00
202.00
211.90
240.90
417.20
267.20

_\_\A_\_\_\_\_\_\A_\_\A_\_\_\A_\_\_\_\_\_\_\_\_\_\_\_\A_\@@

- TUrenb C ABYMSI HOCVKaMW, PacrosiokeHHbIMU Apyr K Apyry nog yrrnom 90°.
- HOCUK PACTIONIOXKEH Mo HaKMoHOM.



TVll'l TPX ma3ypoBaHHbIe TUTNIN Ha YIIIepOAHOM CBA3YHOLWEM C HOCUKOM Ans
Bblnycka metanna. [lns paboTbl B NOBOPOTHbIX Ne4Yax ¢ TemMnepaTypom
nnaeneHnsa go 1500°C. He TpebytoT npeaBapuTenbHOM CyLLKK

npwv aKkcnnyartauuu.

T oneg D0 B4 21 % L B &
10 8 145 175 90 13 18 326 4.90 1
30 25 220 270 140 20 30 210 9.00 1
30 25 220 270 140 20 30 80 8.40 1
30 25 220 270 140 20 30 300 9.75 1
50 40 255 310 150 20 30 210 13.60 1

100 60 300 370 170 25 30 260 21.35 1

100 80 300 370 170 25 30 50 21.50 1

100 80 300 370 170 25 30 365* 22.00 1

150 120 360 455 230 30 45 260 39.85 1

150 120 360 455 230 30 45 290 40.35 1

200 160 410 490 250 35 556 260 50.35 1

280 250 365 630 230 30 45 260 54.35 1

300 270 440 555 280 33 55 150 61.60 1

350 320 440 610 280 35 55 300 64.70 1

400 360 500 610 310 40 60 380 84.14 1

430 430 530 560 380 50 60 400 93.40 1

450 450 520 640 320 45 60 130 88.00 1

500 500 490 840 320 45 60 150 132.00 1

600 600 485 940 320 45 60 150 140.00 1

600H 530 540 740 380 50 60 135 125.70 1

750 700 600 635 360 50 65 200 145.00 1

750-2" 550 600 635 360 50 65 400 137.20 1

900 800 615 735 360 50 65 180 163.00 1

980 930 600 790 360 50 65 180 172.20 1

1000 950 700 790 490 50 65 200 220.20 1
1000 950 700 790 490 50 65 300 223.00 1
1600 1450 775 750 425 50 60 180 197.00 1
1700 1550 767 810 475 50 65 200 204.20 1
1800 1650 780 900 475 50 65 170 231.90 1
2000 1950 880 1000 520 60 80 200 399.20 1
2200 1800 780 1000 475 50 65 200 257.20 1

1

*

- TUresb C ABYMS1 HOCUKaMK, PacoSioKeHHbIMM ApYr K Apyry nogd yrrom 90°.
- HOCUK PacrioNoXeH Mof, HaKMnoHOM.
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TUINN OrHEYNOPHbLIE TPA®PUTOCOAEPXALLUUE

LUWITMHOPUYECKUE OJ1A PABOTDI

B MHOAYKUUNOHHbIX NMEYAX

MasypoBaHHble TUFNKU LUNMHAPUYEeCKON hopMbl AN1s NIaBKu

LBETHbIX METANOB 1 CNNAaBOB B MHAYKLMOHHbBIX Nevax ¢ pabo4yen
Temnepatypon go 1500°C.

HOMEP
TUMA

6
10
60
70
90
95
120
135
150
175
180
250
400
450
450H
800
900
1000
1300
1400
1500
2000
2500

YCNOBHAA EMKOCTb
O MEON

6

10
60
70
115
65
85
135
100
160
200
250
345
450
440
800
900
1000
1300
1400
1500
1800
2000

D

108
140
225
270
270
255
270
300
270
300
328
385
385
385
384
540
540
640
540
610
640
690
690

H

170
250
380
310
510
320
370
420
440
520
530
514
630
830
700
730
815
700
1100
930
930
1100
1200

i
13
20
28
32
30
27
30
30
30
30
28
35
30
30
33
40
40
45
40
45
45
60
60

S2
MM
15
25
35
32
40
30
32
40
32
40
45
45
45
45
45
55
55
70
55
70
70
75
75

BEC
Kr

1.40
3.40
14.50
14.70
24.50
13.80
16.50
24.70
21.00
29.50
31.80
44.40
45.20
75.50
62.80
106.50
110.00
163.00
142.00
188.00
200.00
278.00
296.00

_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\I\)m@@



Tun ZK

FmasypoBaHHble TUMNKX LUNMHAPUYecKon hopMbl A11s NNaBKM

LIBETHbIX METAsSIOB U CMMaBOB B MHOYKUMOHHBIX Nevax ¢ paboyen
Temnepatypon go 1600°C.

HOMEP
TUMA

5
10
12
32
35
40
60
80
90
95
120
135
150
175
180
250
400
450
450H
800
900
900H
1000
1100
1150
1200
1300
1400
1500
1700
2000
2500

YCNOBHAA EMKOCTb
O MEON

5

10
10
32
35
40
60
80
115
65
85
135
100
160
200
250
345
450
440
800
900
820
1000
1100
1150
1200
1300
1400
1500
1700
1800
2000

D

108
140
110
328
225
240
225
225
270
255
270
300
270
300
328
385
385
385
384
540
540
540
640
534
536
540
540
610
640
610
690
690

H

MM
132
250
265
135
250
260
380
470
510
320
370
420
440
520
530
514
630
830
700
730
815
760
700
900
970
1000
1100
930
930
1170
1100
1200

S1
MM
13.5
20
12.5
42
28
30
28
28
30
27
30
30
30
30
28
35
30
30
33
40
40
40
45
40
40
40
40
45
45
45
60
60

S2
MM
15
25
15
45
35
35
35
35
40
30
32
40
32
40
45
45
45
45
45
55
55
55
70
55
55
55
55
70
70
70
75
75

BEC
Kr

1.18
4.00
2.30
14.30
10.50
11.90
15.20
18.50
25.80
14.50
19.00
26.00
22.00
31.00
33.50
47.60
48.50
79.50
66.10
110.80
114.00
108.50
170.00
125.00
128.00
138.00
152.00
203.00
208.00
243.00
300.00
320.00

_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\J}l\)m@@
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MmasypoBaHHble TUFNK LUNMHAPUYECKON (hOPMbI HA YrNepoaHOM

CcBA3yrOLWeM 514 niaBK1 UBETHbIX MEeTarjioB 1 CNjiaBoB

B BbICOKOYACTOTHbIX MHAYKUMOHHBIX nevax 6onee (2400MMu) c paboyen
Temneparypor go 1500°C. He TpebytoT npeaBapuTENbHON CyLLKK
npwv aKcnnyataumu.

HOMEP
TUMA

5
5.7
6
7
9
10
11
12
35
40
60
70
80
90
95
105
120
135
150
175
180H
180
250
400
450
450H
800
900
900H
1000
1100
1150
1200
1300
1400
1500
1700
2000
2500

YCIOBHASA EMKOCTb
ro MEAN
Kr
(5)
5.7

10

10
35
40
60
70
80
115
65
105
85
135
100
160
160
200
250
345
450
440
800
900
820
1000
1100
1150
1200
1300
1400
1500
1700
1800
2000

D

MM
108
108
108
136
138
140
110
110
225
240
225
270
225
270
255
328
270
300
270
300
328
328
385
385
385
384
540
540
540
640
534
536
540
540
610
640
610
690
690

H

MM
132
160
170
165
200
250
250
265
250
260
380
310
470
510
320
300
370
420
440
520
420
530
514
630
830
700
730
815
760
700
900
970
1000
1100

930

930
1170
1100
1200

S1
MM
13.5
13
13
20
20
20
12.5
12.5
28
30
28
32
28
30
27
32
30
30
30
30
28
28
35
30
30
33
40
40
40
45
40
40
40
40
45
45
45
60
60

S2

MM
15
15
15
25
25
25
15
15
35
35
35
32
35
40
30
45
32
40
32
40
45
45
45
45
45
45
55
55
55
70
55
55
55
55
70
70
70
75
75

BEC

1.07
1.47
1.50
2.40
3.30
3.70
2.00
2.20
10.00
12.50
15.90
17.90
19.40
27.10
13.40
25.00
20.00
27.30
23.20
32.60
29.00
35.20
49.00
50.00
83.40
69.40
119.00
122.00
112.20
182.00
129.00
134.40
143.00
157.00
210.00
222.70
251.00
317.00
340.00

_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\.b.bl\)l\)l\)mma)@@



S1

Tun ZPA

TUIN OrHEYNMOPHbIE TPAOUTOCOLOEPXALUUNE

C HOCUKOM AnA PABOTbI B MNOBOPOTHbIX

MHOYKUUOHHbIX NMEYAX

c pabouyen Temneparypor oo 1500°C.

Fna3ypoBaHHble TUIMX LUNUHAPUYECKON hopMbl C HOCUKOM Ansi
Bbinycka MeTanna. [1ns paboTbl B MOBOPOTHbIX MHAYKLMOHHbIX Nevax

Tama e Do @4 ST 92 Lo BC &
80 80 225 470 165 28 35 375* 21.90 1
250 250 385 514 300 35 45 278* 49.20 1
1150 1000 536 970 350 40 55 160 128.30 1
1500 1350 640 930 500 45 70 200 207.20 1
o * - HOCMK pacrosioXeH nof HakIoHOM.

S1

e o Dib 4 R 2oL B @

60 50 225 380 165 28 35 210 16.10 1

80 80 225 470 165 28 35 375" 22.80 1

400 345 385 630 300 30 45 155* 52.50 1

800 700 540 730 350 40 55 180 117.80 1

1150 1000 536 970 350 40 55 160 134.70 1

s 1500 1350 640 930 500 45 70 200 215.20 1

1700 1500 610 1170 480 45 70 200 250.20 1

) 2500 1800 690 1200 520 55 65 200 327.20 1

Tun ZPK

¢ paboyen Temneparypon oo 1600°C

*

Fna3ypoBaHHbIe TUIMX LUNUMHAPUYECKON hopMbl C HOCUKOM Ansi
Bbinycka MeTanna. [1ns paboTbl B MOBOPOTHbIX MHOYKLMOHHbIX Nevax

- HOCUK pacnorsioXxeH nog HakrioHOM.

Turnn umnuHapuyeckon popmbl C HOCUKOM A BbiNycKa MeTanna.
[nsa paboTbl B BbICOKOYACTOTHbLIX MHAYKLMOHHbBIX MOBOPOTHbLIX Nevax
(6onee 2400 Ny) c paboyen Temnepatypon go 1500°C.

Tun ZPX

D L
S1

- owe ceggee DM s o® L e =

60 50 225 380 165 28 35 210 16.80 1

80 80 225 470 165 28 35 375" 23.70 1

250 250 385 514 300 35 45 278* 53.80 1

400 345 385 630 300 30 45 155* 54.00 1

1000 900 640 700 500 50 70 200 141.10 1

o 1150 1000 536 970 350 40 55 160 229.90 1

1500 1350 640 930 500 45 70 200 229.90 1

- 1700 1500 610 1170 480 45 70 200 258.20 1

2500 1800 690 1200 520 55 65 200 347.20 1

* - HOCVK pacnosioXeH nog HakrioHOM.
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TUIMN OrHEYNOPHbLIE TPA®PUTOCOAEPXALLUUE
ANnA NNABKU OAPATOLIEHHBIX METAJIOB

TVI n AT HernasypoBaHHbIe TUMNW 4N NfaBky AparoLeHHbIX MeTansos
EEE— ¢ Temneparypown nnaeneHns go 1600°C B MHAYKLUNOHHBIX U
MyenbHbIX nevax.

T o e DB ST s2oe =
4/0 0.1 41 51 6.0 7 0.05 50
2/0 0.3 54 65 7.0 10 0.09 50
0 0.6 60 70 7.5 12 0.16 50
1 1.0 90 90 9.0 12 0.27 50
» 2 2.0 100 110 10.0 12 0.54 20
J . 3 3.0 110 130 10.0 12 0.85 8
4 4.0 115 140 10.0 15 0.90 8
5 5.0 125 150 10.0 15 1.20 4
o xenaHur 3aKasyuka 7 10.0 140 175 12.0 15 1.50 4
muesnu mMozgym 6bimb 10 15.0 160 200 15.0 18 2.70 4
U320MmoeneHel 14 20.0 175 220 16.0 22 3.00 4
8 eriasyposaHHOM

UOHONHEHUL. 15 25.0 180 230 17.5 22 3.30 4

TM n ZD HernasypoBaHHbIe TUMMKU ANS NNaBKy AparoLeHHbIX MeTansos

¢ Temneparypown nnaeneHuns go 1250°C metogom Harpesa 3a cHeT
nponyckaHus Toka Yepes TUrenb.

D
d
s YCI OI_IBol-lggJ_IIEONITIs/OCTb D d H h B E C @
: Kr MM MM MM MM Kr
§ 0.3 33 20 60 50 0.060 25
- 0.5 40 28 60 50 0.090 25
= i 0.6 40 27 70 44 0.115 25
i 0.7 39 24 90 83 0.125 25
| | 2.0 54 37 94 83 0.270 20
25 65 40 124 114 0.560 20
- 2.6 62 48 94 83 0.286 20
6.0 85 55 155 140 1.060 20
23.0 128 100 180 160 2.000 10
TVl n ZD HernasypoBaHHbIe TUrMKU AN NNaBky AparoLeHHbIX MeTansos
—_— ¢ Temneparypown nnaeneHnda ao 1250°C B MHOYKLMOHHbIX Nevax
¢ OypTukom

M MeToOOoM Harpesa 3a CHEeT NMponyCKaHnA TOKa Yepe3 TUresb.

HOMEP TUMA
wm

D4 M oh 2 B @

EMKOCT MO 30M0TY o o M

2b 50 64 38 94 14 11 0.255 20

2.3b 50 64 38 130 14 1 0.280 20
2.5b 60 70 50 86 8 8 0.230 20

3b 60 70 44 120 20 20 0.395 20

3.56 69 80 46 130 12 15 0.600 20
4b 60 70 44 158 20 20 0.520 20

6.56 76 80 60 135 12 8 0.490 10
60b 210 240 170 165 20 25 5.700 1




Tvun M

N3OENNUA OrHEYNOPHbLIE TPA®PUTOCOAOEPXALLUME
anA BO3roHK UMHKA

MY®EJIN
OrHeynopHble rpadurocoaepxaiime

Ma3sypoBaHHble Myd)enu st BO3rOHKM LiMHKa Npu Temneparype
akcnnyataumm 1100° - 1450°C.

HOMEP D d L BEC =
MY®ENA MM MM MM Kr
1200 250 200 1200 42 1
1900 250 200 1900 66 1

3ae00 npuHumaem 3aka3sbl Ha ud2omoernieHue Mygherneli ¢ pasmepamu,
He yKa3aHHbIMU 8 OaHHOU mabnuye.
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NIMTEUHBLIE AKCECCYAPbDI

Tun PE/PX  NOACTABKM

D
MM

165
230

TM_|1 250
PVE/PVX 220

350

425

460

525
550

H
MM
50
50

100
100
100
100

100
100
100
100

TUMbI TUMEN

A20-A50,TP50,TP100,C25,210

A75-A150,TP150,
C70-C280,TP280

A200,TP200, Z90, Z95
A300,C350,TP300, Z120-Z2175, Z400
A400,C370-C600,TP400-TP600,2180
A500

A600,B750-B980, BU350-BU900,
Z900,TP750-TP980

BU1000-BU2200, 21500, ZP1500

B1000, Bu460, Bu650,
Tp1000, 21200, Z1300

B2000,TP2000, Z1400-Z22500

BEC
Kr
2.00/2.10
3.80/4.00

9.32/9.70
13.42/13.50
14.50/15.00
19.25/20.00

26.00/27.00
30.00/36.50
41.20/44.00
43.00/52.40

OrHeynopHblie rpacphutTocoaepxKalime ans ycraHoBKM
Ha HUX TUrMen B NobbIX Nevax.

=

1
1

Bbicoma 6onee 100 (50) mm 8binonHssemcs Habopom u3 2-3x u m.0. no0cmasox.

TMn XXEJNTOBA

GE/GX/IGC* OrHeynopHble rpacurocoaepxaline ans soinycka

MeTanna 13 TUrnen, pa60Tar0|.|.u/|x B NMOBOPOTHbLIX neyax.

b HOMEP
YKENOBA

T = 1
2
3
4
5*
6*
7+
8

12*

16

24

B

160
160
160
160
130
190
200
160
400
220

200 100 80 60
300 100 80 60
360 100 80 60
150 100 100 45
360 70 65 40
400 190 140 165
260 80 60 30
240 100 80 60
316 190 100 60
360 110 80 30

BEC

Kr e/x
5.6/5.8
8.4/8.6

10.0/10.5
4.5/4.6

6.1

10.0

24
6.7/7.0

7.2

10.6/11.2

_\_\_\_\_\_\l\)_\_\_\@@



Tun SK  KOBLM
OrHeynopHbie rpat*)MToco.qepmau.me Ona BblYepnbiBaHNA

D nU3 TUrnen LBETHbIX MeTaroB N UX CrnJiaBOB.
SR ek R U s B0 @
1 0.13 100 56.0 M8 0.50 4
1.5 0.26 120 66.5 M8 0.60 4
2 0.33 128 75.0 M10 0.70 4
& 0.55 150 81.5 M10 0.85 4
(S) 0.73 172 92.0 M16 1.40 1
6 1.50 170 130.0 M16 1.60 1
8 2.20 220 125.0 M16 3.20 1
9 3.20 265 140.0 M16 3.65 1
Tun'S  CTEPXHM
OrHeynopHble rpacutTocoaepxalyme
D Ona nepemMellBaHna LUBETHbIX METariioB U UX CrjiaBoB B TUMMAX.
CrEPUS i - e 7
1 20 600 0.320 20
2 30 265 0.350 20
. 3 30 1000 1.300 )
4 32 600 0.870 6
) 40 600 1.320 (5
6 50 460 1.650 4
7 50 500 1.770 4
8 50 1000 3.540 2
- 9 30 795 1.050 ()
10 95 230 2.930 &
1" 120 230 4.680 2
12 10 300 0.050 40
13 30 600 0.780 (5)
14 50 850 3.000 ©
15 20 400 0.210 20
16 10 250 0.038 40
17 60 1000 5.100 2
18 60 1500 7.650 2

3a600 npuHumMaem 3akasbl Ha U320moerieHUe cmepXXHel ¢ pasmepamu,
He yKa3aHHbIMU 8 OaHHOU mabnuue.
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Tun U

TPYBKWU
OrHeynopHble rpacdutocoaepxaiwime

Ons nponycka LUBETHbIX MeTasijioB U X CrnjiaBOB.

VBRI o o i BEC s
1 35 8 100 0.170 40

2 80 40 800 5.300 2
3 80 40 1000 6.800 2
4 100 60 600 5.430 2
5 100 60 700 6.300 2
S 50 10 120 0.410 20
10 100 60 856 8.410 2
14* 63 22 250 1.300 10
15 100 60 1000 9.000 2
16* 100 60 886 8.100 2
17 100 60 1200 10.800 2
19** 70 40 750 2.400 5
21 36 18 300 0.410 20
24 40 12 500 1.030 5
26 76 16 800 6.240 2
27 80 85 600 4.400 2
28 60 26 1600 6.640 5
31 36 24 180 0.183 20
32 90 60 550 3.500 2
58 100 60 850 7.650 2
34 100 60 730 6.570 2
35 60 20 240 1.090 5
36 30 14 1000 0.995 10
37 30 10 600 0.678 10

*

- TpyOKa-BTynka
- TpybKa NpsIMOYrofibHOrO CeYeHUs!
*** - Tpybka ¢ pe3bbon M36 no Hapy>KHOW NOBEPXHOCTU

*%

[nsa nponycka pasnuyHbIX ra3oB Yepes pacnsaBeHHbln MeTans.
Mcnonb3yoTcs npy XnopupoBaHnn, asoTMpoBaHMM METansoB 1 Ap.

oBlin b i mE BEY
1 56 20 645 M24 2.3 5
2 56 20 1000 M24 3.9 5
3 56 20 1600 M24 6.2 5
4 56 20 1500 M24 5.8 5
5 56 20 600 M24 2.2 5
6 56 20 1400 M24 5.4 5



TM" U P ,D,J'Iﬂ 3alnTbl TEpMOMNap npu 3amMmepe TemMmriepatypbl pacrniaBieHHOro
- LUBETHOINo MeTarnia unu cnnaea.

— HOMEP D d L BEC @
TPYBKU MM MM MM Kr
1 30 10 300 0.34 20
2 30 10 600 0.68 10
3 50 25 460 1.38 (5}
4 50 25 480 1.43 5
- (5) 50 25 645 1.95 ()
6 50 25 670 2.02 ©
7 50 25 800 2.40 ()
8 60 26 1000 4.15 ©
10 60 22 400 1.80 10
L 11 30 16 300 0.275 20
D 12 50 22 1000 2.85 (5)
13 26 16 400 0.238 20
14 50 26 2000 TR (5)
15 50 26 1600 412 ©
16 90 60 800 5.10 2
17 100 70 600 4.30 2
18 30 16 620 0.57 10
19 32 22 160 0.12 10
20 45 20 500 1.15 10
21 48 26 2000 4.60 5
22 50 25 600 1.80 5
23 100 70 220 1.60 5)
24 50 26 1300 3835 (5
25* 50 20 300 0.89 5
26 50 22 600 1.70 5
26** 50 22 600 1.70 5
27 70 35 1500 7.80 &)
28 50 26 1250 3.22 )
29 40 20 1600 2.70 ()
31 50 26 1100 2.83 5)
32 50 26 250 0.64 10
&3 50 26 750 1.93 5
34 50 26 900 2.32 5|
85 56 25 1000 3.70 )
36 60 22 500 2.30 ()
37 50 25 500 1.50 5)
38 60 30 460 1.76 (5
39 60 20 460 2.00 5)
40 50 22 700 2.00 5|
41 40 20 600 1.60 5
42 40 20 740 2.00 )
43 100 60 800 7.20 2
44 50 25 715 2.16 (5
45 50 20 800 2.50 5)
46 60 26 1600 7.20 5
* - ¢ pesbBoit M24 47 56 23 470 1.76 5
Ha BHYTPEHHel 48** 56 23 1000 3.75 5|
NMOBEPXHOCTU 49** 56 23 1200 4.50 )
** _ ¢ peaboii M27 50** 56 23 1600 6.00 ()
Ha BHyTPEHHeil 51** 56 23 1800 6.75 5
MOBEPXHOCTY 52** 60 23 2000 9.20 (5
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Tun F/FX

h1

D1

N3NOXHULbI

OrHeynopHblie rpacbmocop,epx(au.me Ansa nonyveHuns
MeTannmmM4eckmx nu bumetannnyecknx CrimTkoB.

HOMEP D D1 D2 d H h h1 BEC =)

N3NOXHWLUbI MM MM MM MM MM MM MM Kkr,F/Fx
122 310 255 250 122 1180 1120 320 86/98 1
147 310 255 250 147 1180 1120 320 77/88 1

3ae00 npuHuMaem 3aka3sbl Ha U320MO8/IeHUEe U3MOXKHUY, C pa3Mepamu,
He yKa3aHHbIMU 8 OaHHOU mabnuye.

OINHEYINOPHAA SiC-cmecb ans npouHoro coeamHeHus

OrHEeynopHbIX rpaduTocoaepKalnux U3Aenun B eAnHy KOHCTPYKLMIO.
3aBof peanuayeT orHeynopHyto SiC-cmecb B konmyecTtBe OT 1 kr,

B T. Y. yNakoBaHHOM B CTaHAApPTHbIE MnacTuKoBble Begpa no 5,0 kr u
no 12,0 kr.




MOLIWVE BUD




@) | wz/4BRASY

OAO "lyxckuit abpasueHblit 3asoa" Poccus
188230, r. llyra, JleHuHrpapckas obn.,
yn. KpacHoapmenckas, 32
TenedoH: +7(81372) 2-25-93, 2-20-02,2-19-37
dakc: +7(81372) 2-78-00, 4-18-00,4-07-80, 2-23-75
e-mail: lap@abrasives.ru www.abrasives.ru




	Введение

	Рекомендации по эксплуатации тиглей

	Тигли огнеупорные графитосодержащие для разливки цветных металлов и их сплавов

	Тигли огнеупорные графитосодержащие для плавки и раздачи цветных металлов 
	Тигли огнеупорные графитосодержащие для плавки цветных металлов 
	Тигли огнеупорные шамотные для пробирования
 цветных металлов 
	Тигли огнеупорные графитосодержащие с носиком для работы в поворотных печах

	Тигли огнеупорные графитосодержащие цилиндрические для работы в индукционных печах

	Тигли огнеупорные графитосодержащие с носиком для работы в поворотных индукционных печах

	Тигли огнеупорные графитосодержащие для плавки драгоценных металлов

	Изделия огнеупорные графитосодержащие для возгонки цинка

	Литейные аксессуары 

