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CEPMYXOBCKUM
MHCTPYMEHTAAbHbIN 3ABOA

TBUHTOC

CepnyXxoBCKUN MHCTPYMeHTanbHbIN 3aBog « TBUHTOC»
ocHoBaH B 1934 rogy. 3aBoA crneunanmsanpyeTcst Ha Bblrycke
TBEPAOCNIaBHOIO MHCTPYMEHTA.

[MPOAYKLMA 30BOAQ:

1. TBepgocnnaBHble 60pdpesbl NOBLILLEHHON TOYHOCTU NPUMEHSAIeMbIe A5 06paboTkm maTepua-
NOB pa3HOM TBEPOOCTHU, OT aritoMUHNA 40 3aKarneHHbIX cTanen. [lnameTp MHCTPyYMeHTa oT 2 40 22 MM,
anvHa go 180 mm.

2. KoHueBble TBepaocnnaBHble pesbl AMaMeTpoM OT 2 40 25 MM, pasnnyHbIX npodunen n reo-
MeTpUYECKMX opM, NpUMeHsieMble A 00paboTkM MaTepranoB pa3Hon TBEPAOCTH.

KoHueBble TBepaocnnaBHble hpesbl U3roTaBnMBaOTCA U3 TBEPAOCMIABHbIX CTEPXKHEN, KOTOpbIE
NPOV3BOASAT U3 MENKO3EPHUCTbIX TBEPAbIX CNIAaBOB BeAyLLMX MUPOBbLIX MPOU3BOAUTENEN, TaKMX Kak
Guhring (FTepmanus).

eomeTpuna KoHUEBbIX pe3 1 NPUMEHEHNE N3HOCOCTONKNX MOKPBLITUR, C MCMOMb30BaHNEM HOBEN-
LWKMX pa3paboTok B cdhepe HAHOTEXHOMOrMIM, obecneynsBaeTt, Npn ONTUManbHOW MPON3BOAUTENBHOCTH,
BbICOKOE Ka4eCTBO U CTOMKOCTb MHCTPYMEHTA, a TakKe 3HAYNTENbHO YBENMYNBAET CPOK €ro Cry>0Obl.

3. 3eHKoBKM TBEpAOCNIaBHbIE.

BoamoxHoctn AO «CU3 «TBUHTOC», ¢ coBpeMeEHHbIM MapKkoM 5-TU KOOPAUHATHbIX CTAHKOB C
Ury npounssoacTtea 3anagHbix UPM 1 €ro HayYHO-TEXHUYECKUIA NOTEHLMar, NO3BOMSOT BbiNycKaTb
caMble BblCOKOKa4yeCTBEHHbIEe BUAbI MHCTPyYMeHTa. BegyTcs HenpepbiBHblE pa3paboTku B obnactu
CO30aHNSA HOBOMO MOKOSEHUSA MeTannopexyLiero MHeTpymeHta. OCHOBHbIMU TEHAEHUMAMU CTaHO-
BATCS:

- COBEPLUEHCTBOBaHME MHCTPYMEHTAITbHOIO MaTepmana — MCNorb30BaHME HOBLIX  YNbTpaMenKo-
ANCNepCHbIX TBEPAbIX CNI1aBOB;

- paspaboTka nog obpabaTbiBaembli matepuan u Tun o6opyaoBaHUSA YrioB HaKNoHa cnMpanu u
dopMbI 3aToYEK 3y6a;

- ICMOJb30BaHME COBPEMEHHbIX U3HOCOCTOMKMUX MOKPbITUN.

CoBpemeHHoe 000pyaoBaHMe NO3BOMSIET HAM BbIMONHATL MHAMBUAYaNbHbIE 3aKa3bl N0 YepTexam
3aKkas4dvka B KpaTyanwime cpoku. [loctaBka MHCTPYMeHTa ocyliecTBnsaeTcsa NobbiM yagobHbIM ans
3akas4duka cnocobom.

o pe3ynbTatam cpaBHUTENBHbIX UCMbITAHWUI HA KPYNHENLINX MPOMBILLSIEHHBLIX U PEMOHTHbIX Npea-
NPUSTUAX aBUALNOHHOM, KOCMUYECKON, MaLLUMHOCTPOUTENBHON, CyaoCTpOUTENbHON oTpacnen Poc-
cum n ctpaHd CHI™ npoaykuus 3aBoga He ycTynaeT Nno KayecTBY 3apy0eXHbIM aHanoram.

MoTpebutensamn npoayKummn 3aBofa ABASOTCA:

AO «YbT-YpanearoHsaeog», AQO «TuxBuHCKMA BaroHocTpouTenbHbin  3aBog», [1AO
«KY3HELOB», AO «BMINT «ABUTEK», AO «Kopnopauusa «TakTnyeckoe pakeTHOe BOOPYXXEHue»,
MAO «KAMA3», AO MO «Cesmaluy», NMAO «KHAAMO nm. KO.A.larapunay, OAO «3nekTpocunay,
OAO «JleHuHrpagckmi metannuyeckun 3ason», OAO «Kanyxckuin TYypOUHHbIN 3aBOAY,

AO «3Hepromaw um.akagemuka [nywko», [MAO «BACO», TNAO «Kopnopauua «BCMIO-
ABUCMA», AO «Ypanbckuii TYpOVHHbIA 3aBoa», U 6onee 1500 npeanpusTuin pasnuyHbix cdep
neaTenbHOCTN Ha Tepputopun Poccumn n ctpad CHI.

Mbi OTKPbITbl K COTPYOAHUYECTBY U NApPTHEPCTBY.

www.tvintos.ru
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHBI 3ABOA

TEPIOCTABHLIX TBUHTOC

Buabl dopes KOHUEBBIX TBEPAOCMNAaBHbIX,
nsrotasnueaeMbix OAO «CN3 « TBUHTOC»

L1
e Ppe3bl KOHLLEBbLIE TBEPAOCMACBHbIE LLMOHOYHbIE 2
(EMK, EMKL) D1 | a2
L1
e Ppe3bl KOHLLEBBIE TBEPAOCMACBHBIE C MAOCKUM TOPLLOM 2
(EM, EML) D1 d2
‘ L1
® Ppe3bl KOHLLEBbBIE TBEPAOCMIACBHbBIE CO CADEPUIECKUM TOPLLOM 2
(EMC, EMCL) D1 ( a2
< o L1
e Ppe3bl KOHLLEBbIE TBEPAOCMACBHbIE C MAOCKMUAM TOPLLOM C JOACKOM [ )
D1 d
(EMF, EMFL) o
L1
2
e Ppe3bl KOHLLEBbLIE TBEPAOCMACBHbIE C MAOCKUM TOPLLOM o1 ] |
C PAANYCHOM KPOMKOM (EMR, EMRL) B/
L1
12
® Ppe3bl KOHLEBbIE TBEPAOCMIACBHbIE KOHMYECKME D1 ¥ ©
C NAOCKMM TOPLLOM (EMM, EMML) L \71
<
L1
2
e Ppe3bl KOHLLEBbIE TBEPAOCMNACBHBIE KOHWMYECKME D # 0
C MAOCKUM TOPLLOM C doackom (EMMF, EMMFL) T _Fxat \<7
L1
2 \
e Ppe3bl KOHLLEBbIE TBEPAOCMACBHbIE KOHUYECKME I |7 IEE
C MAOCKMM TOPLIOM C PAAMYCHOM KPOMKOM (EMMR, EMMRL) B/ \;f
L1
2
e Ppe3bl KOHLLEBbIE TBEPAOCMACBHbIE KOHUYECKME D1 a2
co capepuiecknumTopuom (EMMC, EMMCL) L 5
<
e Ppe3bl KOHLLEBbIE TBEPAOCTAOBHbBIE C XBOCTOBUKOM t{]
Weldon DIN 6535 HB, (W)
L1
12
D1 d2
® Ppe3bl KOHLLEBbLIE TBEPAOCMAABHbBIE CO CTRY>XXKOPA3AEAUTEAbHBIMM
KOHABKAMM AAS YEPHOBOM OBPABOTKM, (B)
L1
12 I3,
.- D1 d2
e Ppe3bl KOHLLEBbIE TREPAOCTAABHbBIE C «LUerKomy, (H)

www.tvintos.ru 3



POCCMHs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

2-x 3y0as LLeAbHOS TBEPAOCMIACBHAS

Crarnm ¢ copepx-em TovaHooBpata- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble pya P ayCTEeHUTHble
. . | TbIBaemble cTanm
Msrkue cpeaHeTBépable nervpo- CTanu noBbILLIEHHON ; HepxaseloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrrepoaucTbie yrnpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanm cranu C<0,5% N TBEPAOCTbIO,
ObpabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeEHTasbHble sakaneHHue | HEPXaBeloue
Matepuan HU3KOMEr1poBaHble |  MpPoYHOCTY cTanm aBTOMaTHble
cranu 3-6
Ll cTanm cTanu
o =
E S 400-700 700-900
%’ g >450 H/mm2 H /h;le 450-550 H/mMm2 550-700 H/mm2 H /I\;IMZ 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
= -
% E 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
£ o] MpumeHerne o o o . (] o (]
e
g C ® Omynbeus ° . ° ° ° ° ° °
=
§ x BMC ° ° ° ° ° ° ° °
2 O
20 Macno o o o o o o o o
=N
= CxaTblit BO3YX . o ° . . . .
f L1
- -— o
D1 | 62

I |

EMK HOpPManbHOW ASIUHbI
Pasmepbl B MM ﬂOHOﬂHMTeﬂbHO 3aKasblBaemble onumn VsHOCO -
O6o3HauyeHune D1 [d2 | L1 12 DIN croikoe
h10 | h6 MM MM y J ?53%? rloxpere
EMK 2-2-40-8.2.30-05 2 2 40 8 F 0,04-0,1 AITiN
EMK 3-3-40-8.2.30-05 3 3 40 8 F 0,04-0,1 AITiN
EMK 4-4-40-10.2.30-05 4 | 4 40 10 F 0,04-0,1 AITIN
EMK 5-5-45-12.2.30-05 5 5 45 12 F 0,04-0,1 AITiN
EMK 6-6-45-16.2.30-05 6 6 45 16 F 0,04-0,1 R 0,5-1,3 w AITiN
EMK 7-7-53-20.2.30-05 7 7 53 20 F 0,04-0,1 R 0,5-1,6 AITiN
EMK 8-8-53-20.2.30-05 8 8 53 20 F 0,04-0,15 R 0,5-1,8 w AITiN
EMK 9-9-53-20.2.30-05 9 9 53 20 F 0,04-0,15 R 0,5-2 AITIN
EMK 10-10-64-22.2.30-05 10 | 10 64 22 F 0,04-0,2 R 0,5-2,2 w AITiN
EMK 11-12-64-22.2.30-05 1 |12 64 22 F 0,04-0,2 R 0,5-2,5 w AITiN
EMK 12-12-64-22.2.30-05 12 [ 12 64 22 F 0,04-0,2 R 0,5-2,7 w AITIN
EMK 14-14-81-26.2.30-05 14 | 14 81 26 F 0,04-0,25 R 0,5-3,1 w AITiN
EMK 15-16-81-32.2.30-05 15 | 16 81 32 F 0,04-0,25 R 0,5-3,4 w AITIN
EMK 16-16-81-32.2.30-05 16 | 16 81 32 F 0,04-0,3 R 0,5-3,6 W AITiN
EMK 18-18-81-32.2.30-05 18 | 18 81 32 F 0,04-0,35 R 0,5-4 w AITiN
EMK 20-20-105-38.2.30-05 20 | 20 105 38 F 0,04-0,4 R 0,5-4,5 wW AITIN
EMK 22-22-105-38.2.30-05 22 | 22 105 38 F 0,04-0,5 R 0,5-4,9 AITiN
EMK 25-25-105-38.2.30-05 25 | 25 105 38 F 0,04-0,5 R 0,5-5,6 w AITiN

1) Mpu pabote menkopa3mepHbiMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpu manoit rnybuHe pesanns YacToTa BpalLeHNs 1 NoAada MoryT ObiTb YBENMYEHbI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs bueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpALLEHNS 1 NoAa4y NPOMOPLMOHabHO. AN yCTaHOBUTL MeHbLLYIO IyBuHY pesaHis.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNOMb30BaThb MONYTHOE (hpe3epoBaHue.

4 www.tvintos.ru



C NMJI0CKMM TOPLIOM

KOHUEBAS dopesq, LUNOoHOYHAs. (2.30-05)

CEPMYXOBCKMM
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

McnoAHeHne

NernpoBaHHbIi
i 4yryH
Hepxasetowe ITAEREEE e Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
N ThiBaeMble . . . >15% Si . . . n
cTanu cpeaHen Cepblit YyryH | BbICOKOMpOYHBIi ThIBaEMbIN NatyHb LinHk Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLLye ) L BpoH3a,
MPOYHOCTH crann YyryH KOBKMIA YyryH MarHui e cnnasbl cnnasbl
BbicokonpoyHbIit '
4yryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90-130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Him2
L] L] L] L] L] L] L] L] L]
L] L] L[] L] L] L] [ ] ° L] L] L[]
L) L) o L] L) L) L] L] L)
(0] (o) [0) o} [e) o
L] L] L]
I DIN DIN / /) Yron ° W3HococTorikoe
.:Hl §=>| les3sma| |esasme ,// 6 90° . (€ NER z MeHee
TR el ) me | Ser £ ey | o 48HRC

'eoMeTpUst PeXxyLLEro KuHa onTuManbHa Ans 06paboTkv KOHCTPYKLUMOHHBIX W NIETMPOBAHHbIX CTaneid, YyryHoB 1 oBecneynBaeT MakcumasnbHyto NpoYHoCTb

VHCTPYMEHTa MU MaKcuMansHOM yaanerun matepuana. NMokasateny LepoxosaTocTyt 06paBoTaHHo! NOBEPXHOCTU HEBLICOKUE. PeKOMEHAYETCS ANs YEPHOBOW 1

nony4mcToBoi 06paboTkM.

EMKL yANUHEHHbIe
Pasmepbl B MM [lononHuTenbHO 3akasbiBaemble onuum
W3Hoco -
O003HauyeHue D1 d2 L1 12 DIN cToitkoe
45° R 6535HB| | nokpeiTne
h10 hé MM MM c—/s
EMKL 3-3-65-22.2.30-05 3 3 65 22 F 0,04-0,1 AITiN
EMKL 4-4-65-22.2.30-05 4 4 65 22 F 0,04-0,1 AITiN
EMKL 5-5-65-22.2.30-05 5 5 65 22 F 0,04-0,1 AITiN
EMKL 6-6-65-25.2.30-05 6 6 | 65 |25 | FO0,04-0,1 R0,5-1,3 w AITiN
EMKL 7-7-65-25.2.30-05 7 7 65 25 F 0,04-0,1 R 0,5-1,3 AITiN
EMKL 8-8-65-25.2.30-05 8 8 65 25 F 0,04-0,1 R 0,5-1,6 W AITiN
EMKL 8-8-81-38.2.30-05 8 8 81 38 | F0,04-0,15 | R0,5-1,8 w AITiN
EMKL 9-9-65-25.2.30-05 9 9 65 25 F 0,04-0,15 R 0,5-2 AITiN
EMKL 10-10-81-38.2.30-05 10 10 81 38 F 0,04-0,2 R 0,5-2,2 w AITiN
EMKL 12-12-81-40.2.30-05 12 12 81 40 F 0,04-0,2 R 0,5-2,5 w AITiN
EMKL 12-12-110-45.2.30-05 12 12 110 45 F 0,04-0,2 R 0,5-2,7 W AITiN
EMKL 14-14-110-50.2.30-05 14 14 110 50 F 0,04-0,25 R 0,5-3,1 W AITiN
EMKL 15-16-110-50.2.30-05 15 16 110 50 F 0,04-0,25 R 0,5-3,4 w AITiN
EMKL 16-16-110-50.2.30-05 16 16 110 50 F 0,04-0,3 R 0,5-3,6 w AITiN
EMKL 18-18-150-65.2.30-05 18 18 150 65 F 0,04-0,35 R 0,5-4 w AITiN
EMKL 20-20-150-65.2.30-05 20 20 150 65 F 0,04-0,4 R 0,5-4,5 w AITIN
EMKL 22-22-150-65.2.30-05 22 22 150 65 F 0,04-0,5 R 0,5-4,9 AITiN
EMKL 25-25-150-65.2.30-05 25 25 150 65 F 0,04-0,5 R 0,5-5,6 w AITiN
5) Tpu 3acBepnnBaHiM ymeHbLuMTe nogady Ha 70%.
6) MMpu pabote Ha 6ONbLLMX CKOPOCTSX pe3aHus HeobXx0aMMO 6anaHCUpoBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbIM NaTPOHOM.
7) Mpu BennumnHe npunycka mexee 0,1D 3HayeHne nogayn MOXET ObiTb YBENNYEHO.
8) Hanuume nokpbITs 06s3aTeNbHO.
9) Mpumenerne COX xenatenbHo.

POCCH4A

®PE3bl KOHLIEBbLIE
C MNNOCKNM TOPLIOM
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POCCU4A
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CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

3-x 3y0as LeAbHAs TBEPAOCMIACBHAOS

Cranm ¢ coaepx-em TovaHooBpaba- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEHUTHblE
. . | TbIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaBeloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yrnepoauncTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cTanm,
. cTanu crann C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI MHCTPYMeHTanbHble sakaneHHme | HEPXaBeloue
Matepuan HU3KOMeEr1poBaHble |  MPOYHOCTY cTanm aBToOMaTHble
cranu 3-6
L cTanu cTanu
a4 =
E S 400-700 700-900
%’ g >450 Himm2 H /l;IMZ 450-550 Himm2 550-700 H/mm2 H /I\;IM2 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
= |
g E 125 HB 210 HB 125 HB 210 HB 27 HRC 38 HRC 38-60 HRC 180 HB
£ S MpumeHerne o o o . . . °
a2
e C ® Omynbeus . . ° ° . . . .
=
3 x BMC ° ° ° ° ° ° ° °
30
20 Macno o o o o o o o o
[N
= CxaTblit BO3AYX . . . . . . .

f
— p— e |
EM HOPManbHON AJNNHbI

Pasmepbl B MM ,D,OI'IOJ'IHI/ITeJ'IbHO 3aKa3blBaeMble onuun IHOCO -

O6o3Ha4yeHue D1 |d2 L1 12 DIN cToiikoe

h10 | h6 MM MM E y ﬂ f_siﬂ: riokperme

EM 2-2-40-8.3.30-05 2 2 40 8 F 0,04-0,1 AITiN
EM 3-3-40-8.3.30-05 3 3 40 8 F 0,04-0,1 AITiN
EM 4-4-40-10.3.30-05 4 4 40 10 F 0,04-0,1 AITiN
EM 5-5-45-12.3.30-05 5 5 45 12 F 0,04-0,1 AITiN
EM 6-6-45-16.3.30-05 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 W AITiN
EM 7-7-45-20.3.30-05 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 AITiN
EM 8-8-53-20.3.30-05 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 W AITiN
EM 9-9-53-20.3.30-05 9 9 53 20 B F 0,04-0,15 R 0,5-2 AITiN
EM 10-10-64-22.3.30-05 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w AITiN
EM 11-12-64-22.3.30-05 11 12 64 22 B F 0,04-0,2 R 0,5-2,5 W AITiN
EM 12-12-64-22.3.30-05 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 W AITiN
EM 14-14-81-26.3.30-05 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 W AITiN
EM 15-16-81-32.3.30-05 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 W AITiN
EM 16-16-81-32.3.30-05 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 w AITiN
EM 18-18-81-32.3.30-05 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 W AITiN
EM 20-20-105-38.3.30-05 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 W AITiN
EM 22-22-105-38.3.30-05 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 AITiN
EM 25-25-105-38.3.30-05 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 W AITiN

1) Mpwn paboTe menkopa3mepHbIMK dpesamu (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTb CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpw manoit rnybuHe pesaHns YacToTa BpalLieHIs 1 NoAada MoryT ObiTb YBENMYEHbI.

3) Ecnw 3aroToBka 3akpenneHa HefoCTaTOYHO HAaAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs bueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEHWs 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTL MeHbLLYHO ry6uHy pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONyTHOE (hpe3epoBaHie.
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C NMJI0CKMM TOPLIOM

KOHUeBas dopesa (3.30-05)

CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

JlerupoBaHHbIi
) YyryH
Hepxasetowme Tp{g::z?ﬂi?:a Koskuit uyryn | TpyaHoobpaba- Al <15% Si 1 ;:/I si
cTanm cpegHe HeDKABGIOLE Cepbiit uyryH | BbICOKOMpOUHbIA | ThiBaeMblit NatyHb LinHk 5 0;38 Ni Co Ni Co Ticrnaesl | Ti cnnagsl
MPOYHOCTH P = yryH KOBKI YyryH Marui e Cnnasbl crnasbl
cTanm mefnb
BbicokonpoyHbIit ’
w
4yryH o g
iy
680 H/mm2 820 Himm2 850 -1200 =}
- - - o - K ag [=
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Him2 S z
—_ X
L] L] L] L] L] L] L] ° L] Ern) 8
=
[ ] L] [ ] [ ] [ ] L] [ ] [ ] L] [ ] L[] % 5
° ° ° ° ° ° ° ° ° X
o] o] o [e] o] (o}
L] [ ] L]
1 If DIN DIN ,// Yron (€3 ) (P° M3HococTolikoe MeHee
{lh=> |6535HA| |6535HB / 90° J o z
R e s )| &) | (5o T ) | e 48 HRC

McnoAHeHue FeomeTpMﬂ pexylLlero KnnHa onTumanbHa ansa 06pa60n<v| KOHCTPYKLMOHHBIX 1 NErMpoBaHHbIX cTanem, YYryHoB u obecneynBaeT CpefHune nokasartenu LwepoxoBaTocTu
06paboTaHHOI! MOBEPXHOCTM NMpU 1OCTATOMHO BonbLuMx 06bemax yaansemoro Matepuana. PekoMeHayeTcs Ans nonyyncToBoi 1 YncTooit 06paboTky.
EML YANUHEHHbIe
Pasmepbl B MM [lononHnTensbHO 3akasbiBaeMble Onuun amoco -
O6o3HavyeHue D1 [d2| L1 |12 DIN cTovikoe
h10 |[he MM MM u y ﬂ Egg rotperTe
EML 3-3-65-22.3.30-05 3 3 65 22 F 0,04-0,1 AITiN
EML 4-4-65-22.3.30-05 4 4 65 22 F 0,04-0,1 AITiN
EML 5-5-65-22.3.30-05 5 5 65 22 F 0,04-0,1 AITIN
EML 6-6-65-22.3.30-05 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 W AITiN
EML 7-7-65-25.3.30-05 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AITiN
EML 8-8-65-25.3.30-05 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 W AITiN
EML 8-8-81-38.3.30-05 8 8 81 38 B F 0,04-0,15 R0,5-1,8 W AITiN
EML 9-9-81-25.3.30-05 9 9 81 25 B F 0,04-0,15 R 0,5-2 AITIN
EML 10-10-81-38.3.30-05 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 W AITiN
EML 12-12-81-40.3.30-05 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 w AITiN
EML 12-12-110-45.3.30-05 12 12 110 45 B F 0,04-0,2 R 0,5-2,7 W AITiN
EML 14-14-110-50.3.30-05 14 14 | 110 | 50 B F 0,04-0,25 R 0,5-3,1 W AITiN
EML 15-16-110-50.3.30-05 15 16 110 50 B F 0,04-0,25 R 0,5-3,4 w AITiN
EML 16-16-110-50.3.30-05 16 16 | 110 50 B F 0,04-0,3 R 0,5-3,6 W AITiN
EML 18-18-150-65.3.30-05 18 18 | 150 | 65 B F 0,04-0,35 R 0,5-4 W AITiN
EML 20-20-150-65.3.30-05 20 20 | 150 | 65 B F 0,04-0,4 R 0,5-4,5 W AITiN
EML 22-22-150-65.3.30-05 22 22 | 150 | 65 B F 0,04-0,5 R 0,5-4,9 AITiN
EML 25-25-150-65.3.30-05 25 25 | 150 65 B F 0,04-0,5 R 0,5-5,6 w AITiN

Mpu 3acBepnnBaHiM yMeHbluMTe nogady Ha 70%.
Mpy paboTe Ha GonbLunX CKOPOCTSIX Pe3aHist HeOBXOANMO GanaHcpoBaTh PEXYLLAI MHCTPYMEHT C 3aXUMHbIM NaTPOHOM.

Hanunuve nokpbiTns 06s3atensHo.

5)
6)
7) Mpw BennumnHe npunycka meree 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.
8)
9)

Mpumererne COX xenatenbHo.
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®PE3bl KOHLIEBbIE
MNOCKUM TOPLIOM

8

POCCU4A

=

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

4-x 3y0as LEAbHOS TBEPAOCMAQBHAS

Cranu ¢ conepx-em TovaHooBpata- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Tbr;);iMblepCTanVI ayCTEeHUTHble
Msrkue A cpeaHeTBépable nervpo- CTanu noBbILLIEHHON ; HepxaseloLLe
BTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yrmepoaucTbie yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanm cranu C<0,5% N TBEPAOCTbIO,
ObpabarbiBaemblit cTanm cranm, BbICOKOIA VHCTPyMEHTarnbHble sakaneHHae | HEPXaBeloue
Matepuan HU3KOrer1poBaHbIe [  MpPOYHOCTY cTanm cTann 3-6 aBTOMaTHble
cTanu cTanu
>450 Hmm2 43?M::)20 450-550 Himm2 550-700 H/mm2 7}32\41020 900-1200 H/mMm2 >1200 H/imm2 600 H/mm2
125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
MpumeHerne o o o . . ° .
® Omynbens . (] . ° ° . . °
=
3 x BMC ° ° ° ° [ ° ° °
30
20 Macno o o o o o o o o
o
= CxaTblit BO3YX . ° ° . . . .
[ m E T |
—
k .
EM HOpPMarnbHON AJNMHbI
Pa3smepbl B MM [ononHnTensHO 3akasbiBaeMble Onumm
W3Hoco -
O003Ha4YeHue D1 (|d2 L1 12 DIN cToitkoe
k57 R 6535 HB MoKpbITUE
h10 | h6 MM MM —/s
EM 2-2-40-8.4.30-05 2 2 40 8 F 0,04-0,1 AITIN
EM 3-3-40-8.4.30-05 3 3 40 8 F 0,04-0,1 AITIN
EM 4-4-40-10.4.30-05 4 4 40 10 F 0,04-0,1 AITiN
EM 5-5-45-12.4.30-05 5 5 45 12 F 0,04-0,1 AITiN
EM 6-6-45-16.4.30-05 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 w AITiN
EM 7-7-45-20.4.30-05 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 AITiN
EM 8-8-53-20.4.30-05 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 W AITIN
EM 9-9-53-20.4.30-05 9 9 53 20 B F 0,04-0,15 R 0,5-2 AITiN
EM 10-10-64-22.4.30-05 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w AITiN
EM 11-12-64-22.4.30-05 1 |12 64 22 B F 0,04-0,2 R 0,5-2,5 w AITIN
EM 12-12-64-22.4.30-05 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 W AITiN
EM 14-14-81-26.4.30-05 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 w AITIN
EM 15-16-81-32.4.30-05 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 W AITIN
EM 16-16-81-32.4.30-05 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 W AITiN
EM 18-18-81-32.4.30-05 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 W AITIN
EM 20-20-105-38.4.30-05 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 w AITiN
EM 22-22-105-38.4.30-05 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 AITiN
EM 25-25-105-38.4.30-05 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 W AITIN

1) Mpun pabote menkopaamepHbiMn (pesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHnst Ha 60...70%, nopady Ha 50...60%.

2) Tpu manoit rnybuHe pesaHns YacToTa BpaLLeHUs 1 noaaya MoryT ObiTb yBenMYeHbl.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTOuHa, N HabniofaeTcs buenme v LyM, CneayeT YMEeHbLUMTb YacToTy
BpaLLEH!s 1 Nofjady NPONopLMOHanbHO. M yCTaHoBUTL MEHBLLYHO Ty61HY pe3aHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNoMNb30BaThb MOMYTHOE (hpe3epoBaHue.
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C NMJIOCKMM TOPLIOM

MHCTPYMEHTAAbHbI 3ABOA

CEPMYXOBCKUM

TBUHTOC

KOHUEBAS dopesa, obLuero npumeHenumd. (4.30-05)

TNervpoBaHHbIi
i 4yryH
Hepxagetowe B e Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
o| TbiBaembie . . N >15% Si . . . .
cTanu cpeaHen Cepblit YyryH | BbicokonpoyHbii ThIBaEMbIN NatyHb LinHk Ni Co Ni Co Ti cnnasebl Ti cnnasbl
HepxasetoLLe . L BpoHaa,
NPOYHOCTH YyryH KOBKMIA YyryH Marhuit cnnasbl cnnasbl
cTanu . mefp.
BbicokonpoyHbiii
yryH
680 H/mm2 820 H/imm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2
L] L] L] [ ] L] [ ] L] L] °
L] L] L[] [ ] L[] L] [ ] [ ] [ ] L] L[]
L] [ ] [ ] [ ] [ ] L] [ ] [ ] ]
(o] (o] o] ] o (o)
L] L] L]
DIN DIN / y Yron (€D ) (p° W3HococToitkoe MeHee
VA = / o o
V| [ |esre % \ “ o)1) g S0 ¢‘ ) | u 8 HRC
McnoaHeHue ['eomeTpus pesxyLLero knHa onTimarnsHa Ans 06paboTKi KOHCTPYKLMOHHBIX 11 NETMpOBaHHbIX CTanei, YyryHoB 1 oBecneynBaeT XopoLUme nokasaTeny LWepoxoBaTocTi
0bpaboTaHHON NOBEPXHOCTY MPY JOCTATOMHO BBICOKUX PEXIMax pe3aHns. PekoMeHayeTcs Ans NomyyncToBoil U YucToBoi 06paboTkm.
EML yANMUHEHHbIe
Pa3smepbl B MM [ononHuTenbHO 3akasbiBaeMble Onummn
W3Hoco -
O0o03Ha4YeHue D1 d2 L1 12 DIN cToitkoe
45° R 6535 HB noKpbITUE
h10 h6é MM MM c—/s
EML 3-3-65-22.4.30-05 3 3 65 22 F 0,04-0,1 AITiN
EML 4-4-65-22.4.30-05 4 4 65 22 F 0,04-0,1 AITiN
EML 5-5-65-22.4.30-05 5 5 65 22 F 0,04-0,1 AITIN
EML 6-6-65-25.4.30-05 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 W AITiN
EML 7-7-65-25.4.30-05 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AITiN
EML 8-8-65-25.4.30-05 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 w AITiN
EML 8-8-81-38.4.30-05 8 8 81 38 B F 0,04-0,15 R 0,5-1,8 W AITiN
EML 9-9-65-25.4.30-05 9 9 65 25 B F 0,04-0,15 R 0,5-2 AITIN
EML 10-10-81-38.4.30-05 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 W AITiN
EML 12-12-81-40.4.30-05 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 W AITiN
EML 12-12-110-45.4.30-05 12 12 110 45 B F 0,04-0,2 R 0,5-2,7 W AITIN
EML 14-14-110-50.4.30-05 14 14 110 50 B F 0,04-0,25 R 0,5-3,1 w AITiN
EML 15-16-110-50.4.30-05 15 16 110 50 B F 0,04-0,25 R 0,5-3,4 w AITIN
EML 16-16-110-50.4.30-05 16 16 110 50 B F 0,04-0,3 R 0,5-3,6 w AITiN
EML 18-18-150-65.4.30-05 18 18 150 65 B F 0,04-0,35 R 0,5-4 w AITiN
EML 20-20-150-65.4.30-05 20 20 150 65 B F 0,04-0,4 R 0,5-4,5 W AITIN
EML 22-22-150-65.4.30-05 22 22 150 65 B F 0,04-0,5 R 0,5-4,9 AITiN
EML 25-25-150-65.4.30-05 25 25 150 65 B F 0,04-0,5 R 0,5-5,6 W AITiN
5) Tpu 3acBepnnBaHM yMeHbLIMTe nogady Ha 70%.
6) MMpu paboTe Ha BonbLLKX CKOPOCTSX pe3aHns HeobxoanMo GanaHcMpoBaTh PEXYLUNIA MHCTPYMEHT C 3aXUMHbIM NaTPOHOM.
7) Mpu BennumnHe npunycka Mexee 0,1D 3HayeHne nogayn MOXeT BbiTb yBENUYEHO.
8) Hanuume nokpbiTs 06s3aTENBHO.
9) Mpumenerne COX xenatenbHo.

POCCH4A

®PE3bl KOHLIEBbIE
C MNNOCKUM TOPLIOM
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

2-TM 3y6Qas LLeAbHOS TBEPAOCMIAQBHAS

Cranu ¢ conepx-em TovaHooBpata- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble pyA P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkue cpeaHeTBépable nervpo- CTanu noBbILLIEHHON ; HepxaseloLLe
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yITepoamcTbie yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanm cranu C<0,5% N TBEPAOCTbIO,
ObpabarbiBaemblit cTanu cTanm, BbICOKOIA VHCTPyMEHTanbHble sakaneHHae | HEPXaBeloue
matepuan HU3KOrer1poBaHble [  MpoYHOCTY cTanm cTan 3-6 aBTOMaTHble
% = cranu cranu
o
m =
w X X
%’ § >450 H/Mm2 432/';020 450-550 Himm2 550-700 H/imm2 7S?M?w020 900-1200 H/mMm2 >1200 H/mm2 600 H/mm2
E_‘) g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
cﬁ) § MpumeHexne o o o ° .
ne' 5 o Omynbcnst ° ° ° ° ° ° ° °
§ x BMC ° ) ° ° ° ° ° °
[Ne)
£© Macno o o o o ) o o o
o
= Cxatblit BO3YX . ° ° . . ) .
— L1
r 12
L 1 K3
D1 d2
F Ny
l
EM HOpPManbHOW ASIUHbBI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
WN3Hoco -
O0o03Ha4YeHue D1 (|d2 L1 12 DIN cToitkoe
45° R 6535 HB noKpbITHE
h10 | h6 MM MM /s
EM 5-5-45-12.5.30-05 5 5 45 12 F 0,04-0,1 R 0,5 AITiN
EM 6-6-45-16.5.30-05 6 6 45 16 F 0,04-0,1 R 0,5 W AITiN
EM 7-7-45-20.5.30-05 7 7 45 20 F 0,04-0,1 R 0,5 AITiN
EM 8-8-53-20.5.30-05 8 8 53 20 F 0,04-0,15 R 0,5-1 W AITiN
EM 9-9-53-20.5.30-05 9 9 53 20 F 0,04-0,15 R 0,5-1 AITiN
EM 10-10-64-22.5.30-05 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AITiN
EM 11-12-64-22.5.30-05 1 |12 64 22 F 0,04-0,2 R 0,5-2 W AITiN
EM 12-12-64-22.5.30-05 12 | 12 64 22 F 0,04-0,2 R 0,5-2 w AITiN
EM 14-14-81-26.5.30-05 14 | 14 81 26 F 0,04-0,25 R0,5-2,3 w AITIN
EM 15-16-81-32.5.30-05 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 W AITiN
EM 16-16-81-32.5.30-05 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AITiN
EM 18-18-81-32.5.30-05 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AITiN
EM 20-20-105-38.5.30-05 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 W AITiN
EM 22-22-105-38.5.30-05 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AITiN
EM 25-25-105-38.5.30-05 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 W AITiN

1) Mpwn pabote menkopa3mepHbiMK (pesamu (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTb CKOPOCTb pe3aHist Ha 60...70%, noaady Ha 50...60%.

2) Mpu manoit rnybuHe pesaHns YacToTa BpaLLeHs 1 noaaya MoryT ObiTb yBenMyeHbl.

3) Ecnw 3aroToBka 3akpenneHa He[JOCTaTOHO HAZEXKHO UMK XEeCTKOCTb CTaHKa HefoCTaTouHa, N HabniofaeTcs Guenme u LyM, CneayeT YMeHbLUMTb YacToTy
BpaLLEHNs 1 NoAayy NponopLMoHanbHo. nu yeTaHoBUTb MeHbLLYIO ry6uHy pesanms.

4) Tpu 06paboTke Mo KOHTYPY peKOMeHAYeTCs UCnoNb3oBaTb NONYyTHOE (pe3epoBaHie.
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C NMJIO0CKMM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHBI 3ABOA

TBUHTOC

KOHLEBOS dopesa, obLuero npmumeHeHmd. (5.30-05)

JlernpoBaHHbIi
) YyryH
Hepxasetowe Tp{g::z?ﬂi?:a Koskuit uyryH | TpyaHoobpaba- Al <15% Si - ;:/I si
cTanm cpegHei HeDKABGIOLE Cepbiit uyryH | BbICOKOMpOUHbIA | ThiBaeMblit NatyHb LinHk 5 0;38 Ni Co Ni Co Ticrnaesl | Ti cnnagsl
MPOYHOCTH P = yryH KOBKUI YyryH Marrui e Crnasbl crnasbl
cTanv . mefb.
BbicokonpoyHbIit
4yryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250 HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mm2 Him2
L] L] L] [ ] L] L] L] L] L]
L] L] L[] L] L[] L] [ ] ° L] L] L[]
[ ] [ ] [ ] ° [ ] L] [ ] ° L]
o] o] o o o] (o}
L] L[] L]
Ml B B (/] 0 o | SO [ P
B / © ° 3aTOuKM
P o e ) 9B m se) ) i
McnoAHeHne  TeoMeTpus pexyLLero knnHa onTimanbHa Anst 06paBoTki KOHCTPYKLUMOHHBIX W NErMpoBaHHbIX CTanel, YyryHos 1 oGecneumBaeT nyyiune nokasaTenu WepoxoBaTocTy

06paboTaHHoI NOBEPXHOCTH (MO cpaBHeHMIo ¢ reomeTpueit 4.30-05) Npu AOCTaTOYHO BbICOKUX pex1Max pesaHusi. PekomeHayeTcs Ans YucToBol 06paboTku.

EML yANWHEeHHbIe
Pasmepbl B MM [lononHuTenbHO 3akasbiBaemble onuum
W3Hoco -
O0o3Ha4yYeHue D1 d2 L1 12 DIN cToitkoe
45° R 6535 HB NoKpbITUE
h10 hé MM MM c—/s
EML 6-6-65-25.5.30-05 6 6 65 25 F 0,04-0,1 R 0,5 W AITIN
EML 7-7-65-25.5.30-05 7 7 65 25 F 0,04-0,1 R 0,5 AITiN
EML 8-8-65-25.5.30-05 8 8 65 25 F 0,04-0,15 R 0,5-1 W AITiN
EML 8-8-81-38.5.30-05 8 8 81 38 | F0,04-0,15 R 0,5-1 w AITiN
EML 9-9-81-25.5.30-05 9 9 81 25 F 0,04-0,15 R 0,51 AITiN
EML 10-10-81-38.5.30-05 10 10 81 38 F 0,04-0,2 R 0,5-1,5 w AITiN
EML 12-12-81-40.5.30-05 12 12 81 40 F 0,04-0,2 R 0,5-2 W AITiN
EML 12-12-110-45.5.30-05 12 12 110 45 F 0,04-0,2 R 0,5-2 w AITiN
EML 14-14-110-50.5.30-05 14 14 110 50 F 0,04-0,25 R 0,5-2,3 w AITIN
EML 15-16-110-50.5.30-05 15 16 110 50 F 0,04-0,25 R 0,5-2,5 W AITiN
EML 16-16-110-50.5.30-05 16 16 110 50 F 0,04-0,3 R 0,5-2,7 w AITiN
EML 18-18-150-65.5.30-05 18 18 150 65 F 0,04-0,35 R 0,5-3,1 w AITiN
EML 20-20-150-65.5.30-05 20 20 150 65 F 0,04-0,4 R 0,5-3,3 w AITiN
EML 22-22-150-65.5.30-05 22 22 150 65 F 0,04-0,5 R 0,5-3,7 AITiN
EML 25-25-150-65.5.30-05 25 25 150 65 F 0,04-0,5 R 0,5-4,2 w AITiN
Mpu 3acBepnnBaHM yMeHbluMTe nogady Ha 70%.
Mpy paboTe Ha GombLuNX CKOPOCTSIX pe3aHist HeOBXOANMO GanaHcpoBaTh PEXYLLAIA MHCTPYMEHT C 3aXUMHBIM NaTPOHOM.
Mpu BennunHe npunycka meHee 0,1D 3HaueHWe nogaum MoXeT BbiTb yBENUUYEHO.
Hanuume nokpbITus 06s3aTensHo.
IMpumererne COX xenatensHo.

POCCH4A

®PE3bl KOHLIEBbLIE
C MNNOCKUM TOPLIOM
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

6-Tn 3ybas uenbHasa TBepaoCnaBHas

Cranm ¢ coepx-em TovaHooBpaba- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEHUTHblE
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLEHHON . HepxaBeloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yrnepoauncTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cTanm,
. cTanu crann C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cranm, BbICOKOIA MHCTPYMeHTanbHble sakaneHHue | HEPXaBelouie
martepuan HU3KOMEr1poBaHble |  MPOYHOCTY cTanm cTan 3-6 aBToOMaTHble
% s cTanu cranu
o
m =
w X X
%’ § >450 HimMm2 43?M7M020 450-550 H/mm2 550-700 H/mm2 7!32\4?:)20 900-1200 H/mMm2 >1200 H/imm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § Mpumererne o . . ° .
% 5 2 Omynbeus L] . ° ° ° ° ° o
§ x BMC ° ° ° ° ° ° ° °
o)
£© macno o o o ) ) o o o
o
= CxaTblit BO3AYX . . . . . . .
— L1
r 12
* 1 Kl
o1 @
( + T
l
EM HOpPManbHOU ASIUHbI
Pa3smepbl B MM [ononHnTensHO 3akasbiBaeMble Onumm
M3Hoco -
O0o03Ha4yeHue D1 (|d2 L1 12 DIN cTolikoe
45 R 6535 HB NOKpbITHE
h10 | h6 MM MM c—/s
EM 5-5-45-12.6.30-05 5 5 45 12 F 0,04-0,1 AITiN
EM 6-6-45-16.6.30-05 6 6 45 16 F 0,04-0,1 R 0,5 W AITiN
EM 7-7-45-20.6.30-05 7 7 45 20 F 0,04-0,1 R 0,5 AITiN
EM 8-8-53-20.6.30-05 8 8 53 20 F 0,04-0,15 R 0,5-1 W AITiN
EM 9-9-53-20.6.30-05 9 9 53 20 F 0,04-0,15 R 0,5-1 AITiN
EM 10-10-64-22.6.30-05 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AITiN
EM 11-12-64-22.6.30-05 1 |12 64 22 F 0,04-0,2 R 0,5-2 W AITiN
EM 12-12-64-22.6.30-05 12 | 12 64 22 F 0,04-0,2 R 0,5-2 W AITiN
EM 14-14-81-26.6.30-05 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 W AITiN
EM 15-16-81-32.6.30-05 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AITiN
EM 16-16-81-32.6.30-05 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AITiN
EM 18-18-81-32.6.30-05 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AITiN
EM 20-20-105-38.6.30-05 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 W AITiN
EM 22-22-105-38.6.30-05 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AITiN
EM 25-25-105-38.6.30-05 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 w AITiN

1) Mpu paboTe mMenkopa3mepHbiMK (pe3amun (D<4) B 3aKpbITOM Na3y pekOMEHAYETCS CHU3UTb CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpu manoit rmybuHe pe3aHus YacToTa BpaLLeHWst 1 Nodada MoryT ObiTb YBENNYEHDI.

3) Ecnw 3aroToBka 3akpenneHa HefOCTaTOYHO HAZAEXKHO UMM XEeCTKOCTb CTaHKa HeoCTaTouHa, N HabniofaeTcs GueHme 1 LWyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEHNs 1 NoAaYY NPponopLMoHanbHo. nu yeTaHoBUTL MEHbLLY ry6uHy pesaHms.

4) Tpu 06paboTke Mo KOHTYPY PeKOMEHAYETCS UCoNb3oBaTb NOMYTHOE (pe3epoBaHme.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJIO0CKMM TOPLIOM TB M HTOC

KOHUeBasi (ppesa, obLiero npumeHeHus. (6.30-05)

NernpoBaHHbIi
i 4yryH
Hepxasetowe ITHEEEE e Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
N ThiBaeMble . . . >15% Si . . . n
cTanu cpeaHen Cepblit YyryH | BbiCOKOMpOYHbIi ThIBaEMbIN NatyHb LinHk Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLLe . L BpoH3a,
MPOYHOCTH i YyryH KOBKMIA YyryH MarHuit s cnnasbl crnasbl
BbicokonpoyHbIit
w
4yryH o g
iy
680 H/mm2 820 Himm2 850 -1200 =)
- - - o - K ag [=
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2 9 E
—_ X
L] L] L] L] L] L] L] L] L] Ern) 8
=
L] L] [ ] L] L[] L] [ ] ° L] L] [ ] % 5
° ° ° ° ° ° ° ° [ X
[e) [e) [0) o} (0] (o]
L] L] L]
I DIN DIN / /4 Yron ° M3HococTolikoe
.:Hl §=>| es3smal |esasme ,// 90° . (€ NER) z MeHee
TR el ) m | Ser £ ey | o 48HRC

McnoAHeHne  [eoMeTpus pexyLLero KnnHa onTManbHa Anst 06paBoTki KOHCTPYKLUMOHHBIX W NerMpoBaHHbIX CTanei v YyryHoB. PekomeHpyeTcs
Ans MHULLHOM 06paBoTky ¢ 0becneyeHreM BbICOKIX Noka3aTenelt LepoXoBaTOCTV NOBEPXHOCTM 1 MAHUMAbHBIMU NPUMyCKaMy.

EML yANWHEeHHbIe
Pasmepbl B MM [lononHuTenbHO 3akasbiBaemble onuum amoco -
O6o3HayeHue D1 [d2| L1 |12 DIN cTovikoe
h10 | heé MM MM y ﬂ ?jgg rotperTe
EML 6-6-65-25.6.30-05 6 6 65 25 F 0,04-0,1 R 0,5 W AITiN
EML 7-7-65-25.6.30-05 7 7 65 25 F 0,04-0,1 R 0,5 AITiN
EML 8-8-65-25.6.30-05 8 8 65 25 | F0,04-0,15 R 0,5-1 W AITiN
EML 8-8-81-38.6.30-05 8 8 81 38 F 0,04-0,15 R 0,51 w AITiN
EML 9-9-81-25.6.30-05 9 9 81 25 F 0,04-0,15 R 0,5-1 AITiN
EML 10-10-81-38.6.30-05 10 10 81 38 F 0,04-0,2 R 0,5-1,5 W AITiN
EML 12-12-81-40.6.30-05 12 12 81 40 F 0,04-0,2 R 0,5-2 W AITiN
EML 12-12-110-45.6.30-05 12 12 | 110 | 45 F 0,04-0,2 R 0,5-2 W AITiN
EML 14-14-110-50.6.30-05 14 14 | 110 | 50 | F0,04-0,25 R0,5-2,3 W AITiN
EML 15-16-110-50.6.30-05 15 16 110 50 F 0,04-0,25 R 0,5-2,5 w AITiN
EML 16-16-110-50.6.30-05 16 16 | 110 | 50 F 0,04-0,3 R0,5-2,7 W AITiN
EML 18-18-150-65.6.30-05 18 18 | 150 | 65 | F0,04-0,35 R 0,5-3,1 W AITiN
EML 20-20-150-65.6.30-05 20 20 | 150 | 65 F 0,04-0,4 R 0,5-3,3 W AITiN
EML 22-22-150-65.6.30-05 22 22 | 150 | 65 F 0,04-0,5 R 0,5-3,7 AITiN
EML 25-25-150-65.6.30-05 25 25 | 150 | 65 F 0,04-0,5 R 0,5-4,2 W AITiN

5) Tpu 3acBepnnBaHiM ymMeHbLuMTe nogady Ha 70%.

6) Mpu pabote Ha 6OMbLLMX CKOPOCTSIX pe3aHust Heo6x0aMMO HanaHCUpoOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbBIM MaTPOHOM.
7) Mpu BennumnHe npunycka Meree 0,1D 3HayeHWe Nofayn MOXET BbiTb YBENMYEHO.

8) Hannune nokpbiTus 06s13aTensHo.

9) Mpumenenne COX xenatenbHo.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBBIE

2-x 3ybas uenbHasa TBepAocniiaBHas

Cranm ¢ coepx-em TovaHooBpaba- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEHUTHblE
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaBeloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yIepoauncTbie yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cTanm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cranm, BbICOKOIA MHCTPYMeHTasbHble sakaneHHme | HEPXaBelouie
maTepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm cTan 3-6 aBTOMaTHble
% = cranu cranu
o
m =
w X X
%’ § >450 Himm2 43?M7M020 450-550 H/mm2 550-700 H/mm2 73?“"%020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § Mpumererne . . ° . . o .
% 5 2 Omynbeus (] ° ° ° ° ° ° °
§ x BMC ° ° ° ° ° ° ° °
[Ne)
20 Macno o o o o o o o o
[N
= CxaTblit BO3AyX . . o . . . .
f L1
| L 12
e — + |
o1 @
= * *
1 '
EM HOpPManbHOW ASIUHbI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
M3Hoco -
O0o03Ha4YeHue D1 (|d2 L1 12 DIN cTolikoe
45° R 6535 HB noKpbITUE
h10 | h6 MM MM —/s
EM 2-2-40-8.2.30-12 2 2 40 8 F 0,04-0,1 AITiN
EM 3-3-40-8.2.30-12 3 3 40 8 F 0,04-0,1 AITiN
EM 4-4-40-10.2.30-12 4 4 40 10 F 0,04-0,1 AITIN
EM 5-5-45-12.2.30-12 5 5 45 12 F 0,04-0,1 AITIN
EM 6-6-45-16.2.30-12 6 6 45 16 F 0,04-0,1 R 0,5-1,3 w AITiN
EM 7-7-45-20.2.30-12 7 7 45 20 F 0,04-0,1 R 0,5-1,6 AITIN
EM 8-8-53-20.2.30-12 8 8 53 20 F 0,04-0,15 R 0,5-1,8 w AITiN
EM 9-9-53-20.2.30-12 9 9 53 20 F 0,04-0,15 R 0,5-2 AITiN
EM 10-10-64-22.2.30-12 10 | 10 64 22 F 0,04-0,2 R 0,5-2,2 w AITIN
EM 11-12-64-22.2.30-12 11 | 12 64 22 F 0,04-0,2 R 0,5-2,5 w AITiN
EM 12-12-64-22.2.30-12 12 | 12 64 22 F 0,04-0,2 R 0,5-2,7 W AITiN
EM 14-14-84-26.2.30-12 14 | 14 84 26 F 0,04-0,25 R 0,5-3,1 w AITiN
EM 15-16-81-32.2.30-12 15 | 16 81 32 F 0,04-0,25 R 0,5-3,4 W AITiN
EM 16-16-81-32.2.30-12 16 | 16 81 32 F 0,04-0,3 R 0,5-3,6 w AITiN
EM 18-18-81-32.2.30-12 18 | 18 81 32 F 0,04-0,35 R 0,5-4 w AITiN
EM 20-20-105-38.2.30-12 20 | 20 105 38 F 0,04-0,4 R 0,5-4,5 w AITiN
EM 22-22-105-38.2.30-12 22 | 22 105 38 F 0,04-0,5 R 0,5-4,9 AITiN
EM 25-25-105-38.2.30-12 25 | 25 105 38 F 0,04-0,5 R 0,5-5,6 w AITiN

1) Mpu paboTe menkopa3mepHbIMK dpesamu (D<4) B 3aKpbITOM Na3y pekOMEHAYETCS CHU3UTb CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpw manoit rmybuHe pe3anHns YacToTa BpalLeHIs 1 Nodada MoryT ObiTb YBENMYEHbI.

3) Ecnw 3aroToBka 3akpenneHa HeOCTaTOYHO HAAEXKHO UMM XECTKOCTb CTaHKa HeA0CTaTONHa, Nk HabmniofaeTcs GueHme  LyM, CneayeT yMEeHbLUMTb YacToTy
BpaLLEHWs 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTL MeHbLLYHO ry6uHy pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNOMb30BaTh MONYTHOE (hpe3epoBaHie.
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C NMJIO0CKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

KOHUeBasi (ppesa, obLiero npumeHeHus. (2.30-12)

TNervpoBaHHbiIii
i yryH
Hepxasetowe Tpﬂ:zzzi?fa Koskuit uyryn | TpyaHoobpaba- Al <15% Si > 15‘:} si
CcTanv cpefHen R —— Cepblit YyryH | BbicokonpoyHbii TbIBaEMbI NatyHb LinHk 5 0H°3a Ni Co Ni Co Ti cnnasebl Ti cnnasbl
MPOYHOCTH P LU' YyryH KOBKII YyryH Marhuit o Ccnnasbl cnnasbl
cTanu . mefp.
BbicokonpoyHbiii
YyryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2
(o} (o] o L] o] (o}
L] L] L] [ ] L] L] L[] [ ] L] L] L]
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] o] (o] [e]
L] L] L]
f E i - Eé’;s HA grl,'::s HB ,// 6 90° 45° R 3ayTr;ﬂm (,()o (p° é % ? Ma:zi;zmﬁ:oe MeHee
[N O ) I T 47 J — —/] e |30 * it MGoG | 42HRC
McnoAHeHne ['eomeTpus pesxyLLero knHa onTiMarnsHa Ans 06paboTin MATKIX YrNepoanCTbIX, KOHCTPYKLIMOHHBIX NIETMpoOBaHHbIX CTaneid, anioMuHus 1 obecneynBaet

MakcvMarnbHyto NPOYHOCTb MHCTPYMEHTa NPy MaKCManbHOM yaaneHi matepuana. Mokasaten LwepoxoBaTocTi 06paboTaHHOI NOBEPXHOCTH HEBBICOKME.
PekomeHzyeTcs! N5 YepHOBOIA M NONY4MCTOBOI 06paBOTKM.

EML yANWUHEeHHbIe
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
W3Hoco -
O6o03Ha4yeHue D1 |d2| L1 12 DIN cToiikoe
45° R 6535 HB MoKpbITUE
h10 hé MM MM —/s
EML 3-3-65-22.2.30-12 3 3 65 22 F 0,04-0,1 AITiN
EML 4-4-65-22.2.30-12 4 4 65 22 F 0,04-0,1 AITiN
EML 5-5-65-22.2.30-12 5 5 65 22 F 0,04-0,1 AITiN
EML 6-6-65-25.2.30-12 6 6 65 25 F 0,04-0,1 R 0,5-1,3 W AITiN
EML 7-7-65-25.2.30-12 7 7 65 25 F 0,04-0,1 R 0,5-1,3 AITiN
EML 8-8-65-25.2.30-12 8 8 65 25 F 0,04-0,1 R 0,5-1,6 w AITiN
EML 8-8-81-38.2.30-12 8 8 81 38 F 0,04-0,15 R 0,5-1,8 W AITiN
EML 9-9-81-25.2.30-12 9 9 81 25 F 0,04-0,15 R 0,5-2 AITIN
EML 10-10-81-38.2.30-12 10 10 81 38 F 0,04-0,2 R 0,5-2,2 w AITiN
EML 12-12-81-40.2.30-12 12 12 81 40 F 0,04-0,2 R 0,5-2,5 W AITiN
EML 12-12-110-45.2.30-12 12 12 110 45 F 0,04-0,2 R 0,5-2,7 w AITiN
EML 14-14-110-50.2.30-12 14 14 110 50 F 0,04-0,25 R 0,5-3,1 W AITiN
EML 15-16-110-50.2.30-12 15 16 110 50 F 0,04-0,25 R 0,5-3,4 w AITiN
EML 16-16-110-50.2.30-12 16 16 110 50 F 0,04-0,3 R 0,5-3,6 w AITiN
EML 18-18-150-65.2.30-12 18 18 150 65 F 0,04-0,35 R 0,5-4 w AITiN
EML 20-20-150-65.2.30-12 20 20 150 65 F 0,04-0,4 R 0,5-4,5 W AITiN
EML 22-22-150-65.2.30-12 22 22 150 65 F 0,04-0,5 R 0,5-4,9 AITiN
EML 25-25-150-65.2.30-12 25 25 150 65 F 0,04-0,5 R 0,5-5,6 W AITiN
Mpu 3acBepnnBaHM ymeHbLIMTe nogady Ha 70%.
Mpy paBoTe Ha 6ombLuKX CKOPOCTSIX pe3aHist He0BX0ANMO GanaHcpoBaTh PEXYLLMIA HCTPYMEHT C 3aXUMHbIM NaTPOHOM.
[Mpu BennunHe npunycka meHee 0,1D 3HayeHWe nofaym MoXeT BbiTb YBENMYEHO.
Hanuuue nokpbITist yny4LwaeT CTOMKOCTb MHCTPYMEHTa.
MpumereHne COX xenatenbHo.
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PPE3bl KOHLIEBbIE
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POCCMHs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

3-x 3y06Qas LLeAbHOS TBEPAOCMACBHAS

Cranu ¢ conepx-em TovaHooBpata- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble PyA P ayCTEeHUTHble
. .~ | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yITepoaucTbie yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cTanm,
. cTanum cranu C<0,5% N TBEPAOCTbIO,
ObpabarbiBaemblit cTanm cTanu, BbICOKOI VHCTPYMEHTanbHble SBKANCHHLE HepxaBetoLLe
maTepuan HU3KOMer1poBaHble [  MpoYHOCTY cTanm aBTOMaTHble
cranu 3-6
% = cTanu cranu
o
m =
w X X
%’ § >450 H/Mm2 432”;020 450-550 Himm2 550-700 H/mm2 73?“"?;)20 900-1200 H/mMm2 >1200 H/imm2 600 Himm2
E_‘) g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
i’ § IMpnmeHerne . . . . . o )
ne' 5 2 Omynbcnst (] . . ° ° ° ° .
§ x BMC ° ° ° ° ° ° ° °
o)
£© macno o o o o o o o o
o
= CxaTblit BO3YX . . ° . . . .
- f L1 |
— - i1 et
D1 |42
W — * T
EM HOpPManbHOW ASIUHbI
Pa3smepbl B MM [ononHWTensHO 3akasbiBaeMble Onumum
W3Hoco -
O6o03HauyeHue D1 (d2 L1 12 DIN cToliKoe
L5° R 6535 HB NoKpbITUE
h10 | h6 MM MM [
EM 2-2-40-8.3.30-12 2 2 40 8 F 0,04-0,1 AITiN
EM 3-3-40-8.3.30-12 3 3 40 8 F 0,04-0,1 AITiN
EM 4-4-40-10.3.30-12 4 4 40 10 F 0,04-0,1 AITiN
EM 5-5-45-12.3.30-12 5 5 45 12 F 0,04-0,1 AITIN
EM 6-6-45-16.3.30-12 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 w AITiN
EM 7-7-45-20.3.30-12 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 AITiN
EM 8-8-53-20.3.30-12 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 W AITIN
EM 9-9-53-20.3.30-12 9 9 53 20 B F 0,04-0,15 R 0,5-2 AITiN
EM 10-10-64-22.3.30-12 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w AITIN
EM 11-12-64-22.3.30-12 11 | 12 64 22 B F 0,04-0,2 R 0,5-2,5 w AITiN
EM 12-12-64-22.3.30-12 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 W AITIN
EM 14-14-81-26.3.30-12 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 W AITiN
EM 15-16-81-32.3.30-12 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 W AITiN
EM 16-16-81-32.3.30-12 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 w AITIN
EM 18-18-81-32.3.30-12 18 | 18 81 32 B F 0,04-0,35 R 0,54 w AITIN
EM 20-20-105-38.3.30-12 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 W AITiN
EM 22-22-105-38.3.30-12 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 AITIN
EM 25-25-105-38.3.30-12 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 W AITIN

1) Mpun pabote menkopaamepHbIMn pesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHist Ha 60...70%, nopady Ha 50...60%.

2) Mpu manoi rny6uHe pe3aHnst YacToTa BpalleHus v nogaya MoryT 6biTb YBEMUYEHDI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTOuHa, N HabniofaeTcs buenme v LyMm, CneayeT YMEeHbLUMTbL YacToTy
BpaLLEH!s 1 Nofjady NPONopLMOHanbHO. M yCTaHoBUTL MeHBLLYHO Ty61HY pe3aHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNoMnb3oBaTb MOMYTHOE (hpe3epoBaHue.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C MJIOCKMM TOPLIOM TB M HTOC

KOHLLEBAS dope3sa, obLuero npumeHerms. (3.30-12)

JlernpoBaHHbIi
) 4yryH
Hepxasetowe Tp{g::ce)zi?:a Koskuit uyryH | TpyaHoobpaba- Al <15% Si - :;/I si
CcTanu cpefHen Cepblit YyryH | BbiCOKOnpoYHbiIi TbIBaEMbIiA JlaTyHb LinHk ° Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLLye . L BpoH3a,
MPOYHOCTH YyryH KOBKMIA YyryH Marhui cnnasbl crnnasbl
cTan . mefb.
BbicokonpoyHbIit
w
4yryH o g
iy
680 H/mm2 820 Himm2 850 -1200 =)
- - - o - K I =
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2 9 E
[~
0o
[e]
o] o] o L] o] curj 8
L] L] L[] L] L] L] [ ] L] L] L] L[] % 5
° ° ° ° ° ° ° ° ° X X
o] o] o [¢] o] (o}
L] [ ] L]
Tl DIN DIN / / Yron ° M3HococTolikoe
ﬁ.,‘ =>| |6535HA| |6535HB ’/ 0 . « | |0 z MeHee
el i/ N ) &)l (Sl T My | i2HRC

McnoaHeHne ['eomeTpus pesxyLLero KnHa onTimansHa Ans 06paboTki MArKIX YrnepoanCTbIX, KOHCTPYKLMOHHBIX IETMpoBaHHbIX CTanei, antoMuHus 1 obecneynBaeT cpeaHne
nokasaTenu LepoxoBaTocTy 06paboTaHHON NOBEPXHOCTY MpK A0CTaToOMHO Bonblumx obbemax yaansemoro Matepiana. PekoMeHayeTcs Ans Nomny4ucToBoi v
4ncToBoi 06paboTkm.

EML yArNUHEeHHbIe

Pasmepbl B MM ,D,OI'IOJ'IHI/ITeJ'IbHO 3aKasblBaemMble onuunn aHOCO -

O6o3HavyeHne D1 |d2| L1 |12 DIN cTovikoe
h10 hé MM MM h y ﬂ fﬁgﬁ: rloKpeiTe

EML 3-3-65-22.3.30-12 3 3 65 22 F 0,04-0,1 AITiN
EML 4-4-65-22.3.30-12 4 4 65 22 F 0,04-0,1 AITiN
EML 5-5-65-22.3.30-12 5 5 65 22 F 0,04-0,1 AITiN
EML 6-6-65-25.3.30-12 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 w AITiN
EML 7-7-65-25.3.30-12 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AITiN
EML 8-8-65-25.3.30-12 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 w AITiN
EML 8-8-81-38.3.30-12 8 8 81 38 B F 0,04-0,15 R0,5-1,8 w AITiN
EML 9-9-81-25.3.30-12 9 9 81 25 B F 0,04-0,15 R 0,5-2 AITiN
EML 10-10-81-38.3.30-12 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 w AITiN
EML 12-12-81-40.3.30-12 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 w AITiN
EML 12-12-110-45.3.30-12 12 12 | 110 45 B F 0,04-0,2 R 0,5-2,7 w AITiN
EML 14-14-110-50.3.30-12 14 14 | 110 50 B F 0,04-0,25 R 0,5-3,1 w AITiN
EML 15-16-110-50.3.30-12 15 16 [ 110 50 B F 0,04-0,25 R 0,5-3,4 w AITiN
EML 16-16-110-50.3.30-12 16 16 | 110 50 B F 0,04-0,3 R 0,5-3,6 w AITiN
EML 18-18-150-65.3.30-12 18 18 150 65 B F 0,04-0,35 R 0,5-4 w AITiN
EML 20-20-150-65.3.30-12 20 20 | 150 65 B F 0,04-0,4 R 0,5-4,5 w AITIN
EML 22-22-150-65.3.30-12 22 22 | 150 65 B F 0,04-0,5 R 0,5-4,9 AITiN
EML 25-25-150-65.3.30-12 25 25 | 150 65 B F 0,04-0,5 R 0,5-5,6 w AITiN

5) Tpu 3acBepnnBaHiM yMeHblunTe nogady Ha 70%.

6) Mpu pabote Ha 6oNbLLMX CKOPOCTSX pe3aHust HeobXxoaMMO 6anaHCUpoOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbIM NaTPOHOM.
7) Mpu BennumnHe npunycka meree 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.

8) Hannune nokpbITUs ynyyLiaeT CTOAKOCTb MHCTPYMEHTA.

9) Mpumenenne COX xenatenbHo.
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CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

4-x 3y0as LLeAbHAs TBEPAOCMACBHAOS

Cranm ¢ coaepx-em TovaHooBpaba- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHNTHble
- . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaBeloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrmepoauncTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanm cranm, BbICOKOIA VHCTPYMeHTasbHble SBKANEHHE HepXxaBeloLLye
matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm aBTOMaTHble
cranu 3-6
cTanu cTanu
>450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/imm2 73?“"?,'020 900-1200 H/mMm2 >1200 H/imm2 600 H/mMm2
125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
Mpumererne (] . . (] . o .
® Omynbens . . . ° ° . . °
=
3 x BMC [ ° ° [ [ ° ° °
30
£© macno o o o ) ) o o o
[N
= CxaTblit BO3YX . . . . . . .
- f L1 o
D1 | 62
f )~
&
EM HOpPManbHOW ASIUHbI
Pa3smepbl B MM [ononHWUTensLHO 3akasbiBaeMble Onuum
W3Hoco -
O6o03HauyeHue D1 ([d2 L1 12 DIN cToliKoe
L5 R 6535 HB NOKpbITUE
h10 | h6 MM MM |
EM 2-2-40-8.4.30-12 2 2 40 F 0,04-0,1 AITiN
EM 3-3-40-8.4.30-12 3 3 40 F 0,04-0,1 AITiN
EM 4-4-40-10.4.30-12 4 4 40 10 F 0,04-0,1 AITiN
EM 5-5-45-12.4.30-12 5 5 45 12 F 0,04-0,1 AITiN
EM 6-6-45-16.4.30-12 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 W AITiN
EM 7-7-45-20.4.30-12 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 AITiN
EM 8-8-53-20.4.30-12 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 W AITIN
EM 9-9-53-20.4.30-12 9 9 53 20 B F 0,04-0,15 R 0,5-2 AITiN
EM 10-10-64-22.4.30-12 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w AITIN
EM 11-12-64-22.4.30-12 11 | 12 64 22 B F 0,04-0,2 R 0,5-2,5 w AITiN
EM 12-12-64-22.4.30-12 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 w AITiN
EM 14-14-81-26.4.30-12 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 w AITiN
EM 15-16-81-32.4.30-12 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 w AITiN
EM 16-16-81-32.4.30-12 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 w AITiN
EM 18-18-81-32.4.30-12 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 w AITiN
EM 20-20-105-38.4.30-12 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 w AITiN
EM 22-22-105-38.4.30-12 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 AITIN
EM 25-25-105-38.4.30-12 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 w AITiN

1) Mpu paboTe menkopaamepHbIMK dpesamu (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHust Ha 60...70%, nogady Ha 50...60%.
2) Tpu mManoit rnybuHe pesanHns YacToTa BpalLeHNs 1 Nodada MoryT ObiTb YBENMYEHDI.
3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMM XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs GueHme 1 LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEH!s 1 Nofjayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTb MeHBLLYHO ry6uHy pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHie.
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C NMJI0CKMM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

KOHLLEeBAs dopesq, obLero npumeHeHms. (4.30-12)
JlernpoBaHHbIi
b HyryH
Hepxasetowe TTHEREEE 216 Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
~| ToiBaEmble . . N >15% Si . . . .
cTanu cpeaHen Cepblit YyryH | BbiCokonpoYHbii ThIBaEMbIN JlaTyHb LinHk Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLLe . L BpoHaa,
MPOYHOCTH YyryH KOBKMIA YyryH Marhuit Crnasbl crnnasbl
cTan . mefb.
BbicokonpoyHbIit
4yryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2
o o o ° o o
L] L] L[] L] L[] L] [ ] L] L] L] L[]
[ ] L[] [ ] ° [ ] ] [ ] ° L]
o] o] o] o o] (o}
L] [ ] L]
BT 77 -
.!1 ‘ DIN DIN /// R ) Yron (€D ) (P° z M3HococTolikoe MeHee
s B @ (/] 50 S M) (sor) ) e | 42HRC
McrnoaHeHue 'eomeTpus pexyLLero KnHa onTimanbHa Ans 06paboTkin MAKIX YrnepoanCTbIX, KOHCTPYKLMOHHBIX NIETMPOBaHHbIX CTanei, antoM1HIS 1 obecrneynBaeT xopoLume
nokasaTeny LepoxoBaTocTV 06paboTaHHON NOBEPXHOCTY MPU AOCTATOYHO BbICOKUX PexiMax pesanns. PekomeHayeTcs ans uuctoBont obpaboTkm.
EML yArNUHEeHHbIe
Pa3smepbl B MM [ononHWTensHO 3akasbiBaeMble Onumum
W3Hoco -
O6o03HauyeHue D1 d2 L1 12 DIN cToliKoe
45° R 6535 HB NoKpbITUE
h10 hé MM MM c—/s
EML 3-3-65-22.4.30-12 3 3 65 22 F 0,04-0,1 AlTin
EML 4-4-65-22.4.30-12 4 4 65 22 F 0,04-0,1 AlTin
EML 5-5-65-22.4.30-12 5 5 65 22 F 0,04-0,1 AlTin
EML 6-6-65-25.4.30-12 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 W AlTin
EML 7-7-65-25.4.30-12 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AlTin
EML 8-8-65-25.4.30-12 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 W AlTin
EML 8-8-81-38.4.30-12 8 8 81 38 B F 0,04-0,15 R 0,5-1,8 w AlTin
EML 9-9-81-25.4.30-12 9 9 81 25 B F 0,04-0,15 R 0,5-2 AlTin
EML 10-10-81-38.4.30-12 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 W AlTin
EML 12-12-81-40.4.30-12 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 w AlTin
EML 12-12-110-45.4.30-12 12 12 110 45 B F 0,04-0,2 R 0,5-2,7 W AlTin
EML 14-14-110-50.4.30-12 14 14 110 50 B F 0,04-0,25 R 0,5-3,1 w AlTin
EML 15-16-110-50.4.30-12 15 16 110 50 B F 0,04-0,25 R 0,5-3,4 w AlTin
EML 16-16-110-50.4.30-12 16 16 110 50 B F 0,04-0,3 R 0,5-3,6 w AlTin
EML 18-18-150-65.4.30-12 18 18 150 65 B F 0,04-0,35 R 0,5-4 w AlTin
EML 20-20-150-65.4.30-12 20 20 150 65 B F 0,04-0,4 R 0,5-4,5 w AlTin
EML 22-22-150-65.4.30-12 22 22 150 65 B F 0,04-0,5 R 0,5-4,9 AlTin
EML 25-25-150-65.4.30-12 25 25 150 65 B F 0,04-0,5 R 0,5-5,6 w AlTin
5) Tpu 3acBepnnBaHiM ymMeHbluMTe nogady Ha 70%.
6) MMpu pabote Ha 6ONbLLMX CKOPOCTSX pe3aHnst HeobxoaMMO 6anaHCUPOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbIM NaTPOHOM.
7) Mpw BennumnHe npunycka mexee 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.
8) Hannune nokpbITUS ynyyLlaeT CTOAKOCTb MHCTPYMEHTA.
9) Mpumenerne COX xenaTenbHo.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

3-T1 3y0Qs LLeAbHAS TBEPAOCMIACBHAS

Cranm ¢ coepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble TprByaneMbIepCTaJ'IVI ayCTEeHUTHble
Msrkve A cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
BTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yrrepoaucTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanm cranm, BbICOKOIA VHCTPYMeHTanbHble sakaneHHue | HEPXaBeloue
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm aBTOMaTHble
cranu 3-6
% s cranu cranu
o
m =
w X X
%’ § >450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/imm2 73?“"?,'020 900-1200 H/mMm2 >1200 H/imm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § Mpumererne . . . . . o )
% 5 ® Omynbeus L] . . . . ° . °
=
§ g BMC ° ° ° ° ° ° ° °
20 Macno o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
F L1 -
SSSS '2
! 1 il
D1 d2
! —
EM HOpPMarnbHOMN AJNNHLI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm anoco -
O0o03Ha4YeHue D1 (|d2 L1 12 DIN cTolikoe
457 R 6535 HB noKpbITHE
h10 | h6 MM MM [
EM 5-5-45-12.5.30-12 5 5 45 12 F 0,04-0,1 AlTin
EM 6-6-45-16.5.30-12 6 6 45 16 F 0,04-0,1 R 0,5 w AlTin
EM 7-7-45-20.5.30-12 7 7 45 20 F 0,04-0,1 R 0,5 AlTin
EM 8-8-53-20.5.30-12 8 8 53 20 F 0,04-0,15 R 0,5-1 w AlTin
EM 9-9-53-20.5.30-12 9 9 53 20 F 0,04-0,15 R 0,51 AlTin
EM 10-10-64-22.5.30-12 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AlTin
EM 11-12-64-22.5.30-12 1 |12 64 22 F 0,04-0,2 R 0,5-2 w AlTin
EM 12-12-64-22.5.30-12 12 | 12 64 22 F 0,04-0,2 R 0,5-2 w AlTin
EM 14-14-81-26.5.30-12 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 w AlTin
EM 15-16-81-32.5.30-12 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AlTin
EM 16-16-81-32.5.30-12 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AlTin
EM 18-18-81-32.5.30-12 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AlTin
EM 20-20-105-38.5.30-12 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 w AlTin
EM 22-22-105-38.5.30-12 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AlTin
EM 25-25-105-38.5.30-12 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 w AlTin

1) Mpwn pabote menkopa3mepHbiMK (pesamu (D<4) B 3aKpbITOM Na3y PpekOMEHAYETCS CHU3UTb CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) TMpu Manoit rnyGuHe pesaHus YactoTa BpaLyeHust 1 nogaya MoryT GbiTb YBEMMYEHDI.

3) Ecnu 3aroToBka 3akpenneHa He0CTaTOYHO HaAEKHO UMM XECTKOCTb CTaHKa HeAoCTaTouHa, Unn HabnioaaeTcs GUEHWE W LyM, CriesyeT YMEHbLUMTL YacToTy
BpaLLEHNs 1 NoAayy NponopLMoHanbHo. Mnu ycTaHoBUTL MEHbLLYI ry6uHy pesanms.

4) Tlpn 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCMONb30BaTb NOMyTHOE (pesepoBaHye.
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CEPMYXOBCKUM POCCHA

MHCTPYMEHTAAbHBI 3ABOA

C NMJIO0CKMM TOPLIOM

TBUHTOC

KOHLLEBAS dopesa, obLuero npumeHeHms. (5.30-12)

TNervpoBaHHbIi
- HyryH
Hepxasetowe TpX::Zzzi?:a Koskuit uyryn | TpyaHoobpaba- Al <15% Si >1 ::/I si
CcTanu cpefHen — Cepblit YyryH | BbICokonpoYHbii TbIBaEMbII NatyHb LinHk 5 0H°3a Ni Co Ni Co Ticnnasbl | Ti cnnasbl
MPOYHOCTH P CTaan YyryH KOBKM YyryH Maruit ’:e . ' Crnasbl cnasbl
BbicokonpoyHbiii i
w
YyryH = g
iy
680 H/mm2 820 Himm2 850 -1200 = o
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Him2 é E
—_ X
)
(o] (o) [0) ] (o] (urj 8
L] L] L] [ ] L] ° L] [ ] ° L] L] ne' 5
[ ° [ ° ° ° [ ° ° X X
(o] o] (0] [0) (o] o]
L] L] L]
[ DIN DIN /// R 3 Yron (€3 ) (p° é W3HococToitkoe MeHee
'} ' : §535 HA 6535 HB 90 L5 R ;:g:jkzvi 30° i %M n:;%ige 42 HRC
McnoaHeHue ['eomeTpus pesyLLero KnHa onTiMarnsHa Ans 06paboTkin MArKX YrnepoanCTbIX, KOHCTPYKLIMOHHBIX JIETMpoBaHHbIX CTanei, anioM1Hus 1 obecneynBaet nyyine
rnokasaTeny LwepoxoBaTocTv 06paboTaHHO NOBEPXHOCTY (MO cpaBHeHMIo ¢ reomeTpueit 4.30-05) Npu AOCTaTOMHO BbICOKWX pexuMax pesaHusi. PekomeHayeTcs
Ans yncToBon 0bpaboTkm.
EML yANWHEeHHbIe
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
W3Hoco -
O003HauYeHue D1 d2 L1 12 DIN cToikoe
45° R 6535 HB| | nokpbiTue
h10 hé MM MM c—/s
EML 6-6-65-25.5.30-12 6 6 65 25 F 0,04-0,1 w AlTin
EML 7-7-65-25.5.30-12 7 7 65 25 F 0,04-0,1 R 0,5 AlTin
EML 8-8-65-25.5.30-12 8 8 65 25 F 0,04-0,1 R 0,5 w AlTin
EML 8-8-81-38.5.30-12 8 8 81 38 | F0,04-0,15 R 0,51 w AlTin
EML 9-9-81-25.5.30-12 9 9 81 25 F 0,04-0,15 R 0,5-1 AlTin
EML 10-10-81-38.5.30-12 10 10 81 38 F 0,04-0,2 R 0,5-1,5 w AlTin
EML 12-12-81-40.5.30-12 12 12 81 40 F 0,04-0,2 R 0,5-2 w AlTin
EML 12-12-110-45.5.30-12 12 12 | 110 45 F 0,04-0,2 R 0,5-2 w AlTin
EML 14-14-110-50.5.30-12 14 14 | 110 50 | F0,04-0,25 R0,5-2,3 w AlTin
EML 15-16-110-50.5.30-12 15 16 110 50 F 0,04-0,25 R 0,5-2,5 w AlTin
EML 16-16-110-50.5.30-12 16 16 110 50 F 0,04-0,3 R 0,5-2,7 w AlTin
EML 18-18-150-65.5.30-12 18 18 150 65 F 0,04-0,35 R 0,5-3,1 w AlTin
EML 20-20-150-65.5.30-12 20 20 | 150 65 F 0,04-0,4 R 0,5-3,3 w AlTin
EML 22-22-150-65.5.30-12 22 22 | 150 65 F 0,04-0,5 R 0,5-3,7 AlTin
EML 25-25-150-65.5.30-12 25 25 150 65 F 0,04-0,5 R 0,5-4,2 w AlTin

5) Tpu 3acBepnnBaHM ymeHbLuMTe nogady Ha 70%.

6) MMpu paboTe Ha BonbLLKX CKOPOCTSX pe3aHns HeobxoanMo GanaHcMpoBaTh PEXYLLNIA MHCTPYMEHT C 3aXUMHbIM NaTPOHOM.
7) Mpu BenuumnHe npunycka Meree 0,1D 3HayeHne nopaym MOXeT BbITb yBENUYEHO.

8) Hanuuue nokpbITVs 06s3aTENBHO.

9) Mpumenerne COX xenaTenbHo.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBBIE

B-T11 3y0Qas LLeAbHAS TBEPAOCHAQBHOS

Cran ¢ coaepx-em TovaHOOGDaGA- MpocTble
C>0,5%, Bbicoko- | BeicokonerspoBaHHble Pya P ayCTEHUTHblE
. . | ToIBaemble cTanm
Msirkve cpeaHeTBépable nerupo- CTanu noBbILLEHHON . HepxaBeloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
YIIepoancTbie yNpoyHsieMble  [BaHHble cTanm| MPOYHOCTH, cranm,
. cTanm cranu C<0,5% N TBEPAOCTHIO,
O6pabatblBaeMblil cTanu cranm, BbICOKOIA MHCTPYMeHTasbHble ABKATCHHLE HepxaseloLme
matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm aBTOMaTHble
cranu 3-6
w o cTanu cTanu
n 5
i} K X
g ?_5 >450 H/Mm2 43?MLOZO 450-550 H/mm2 550-700 H/mm2 732“%020 900-1200 H/mm2 >1200 Himm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 27 HRC 38 HRC 38-60 HRC 180 HB
ﬁ é Mpumerenne . . . . . o .
% 5 ® Omynbens (] . . . . . . °
=
3 % BMC [ ° ° ° [ ° ° °
30
£© macro o o o o o o o o
Qo
= CxaTblit BO3aYX . . . . . . °
L1 N
[ Y i
D1 d2
# o,
EM HOpPManbHOU ASIUHbI
Pa3smepbl B MM [ononHWUTenbLHO 3akasbiBaeMble Onuum
W3Hoco -
Obo3HauyeHue D1 |d2 L1 12 DIN cToiiKoe
45 R 6535 HB NOKpbITHE
h10 | h6 MM MM c—/s
EM 6-6-45-16.6.30-12 6 6 45 16 F 0,04-0,1 R 0,5 W AlTin
EM 7-7-45-20.6.30-12 7 7 45 20 F 0,04-0,1 R 0,5 AlTin
EM 8-8-53-20.6.30-12 8 8 53 20 F 0,04-0,15 R 0,5-1 w AlTin
EM 9-9-53-20.6.30-12 9 9 53 20 F 0,04-0,15 R 0,5-1 AlTin
EM 10-10-64-22.6.30-12 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 W AlTin
EM 11-12-64-22.6.30-12 11 | 12 64 22 F 0,04-0,2 R 0,5-2 W AlTin
EM 12-12-64-22.6.30-12 12 | 12 64 22 F 0,04-0,2 R 0,5-2 W AlTin
EM 14-14-81-26.6.30-12 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 W AlTin
EM 15-16-81-32.6.30-12 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AlTin
EM 16-16-81-32.6.30-12 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 W AlTin
EM 18-18-81-32.6.30-12 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AlTin
EM 20-20-105-38.6.30-12 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 W AlTin
EM 22-22-105-38.6.30-12 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AlTin
EM 25-25-105-38.6.30-12 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 W AlTin

1) TMpu pabote menkopasmepHbiMu chpesamu (D<4) B 3aKpbITOM Nasy peKOMEHAYETCS CHU3UTL CKOpOCTb peaHus Ha 60...70%, nogady Ha 50...60%.

2) Tpv Manoit rnyGuHe pe3aHns YacToTa BpalLeHIst 1 Nofaya MoryT ObiTb YBEMNNYEHbI.

3) Ecnu 3aroToBKa 3akpenneHa HefoCTaTouHO HaAeXKHO UMK XECTKOCTb CTaHka HeAoCTaTouHa, Unu HabnioaaeTcst GUEHNE W LLyM, CriesyeT YMEHbLUMTb YacToTy
BpaLLeHs 1 MoAaqy NponopLMOHabHO. VN yCTaHoBUTb MEHbLUYIO yGuHY pesanmsl.

4) Tpu obpaboTke MO KOHTYPY PEKOMEHAYETCS UCMONb30BaTb NOMYTHOE (hpe3epoBaHme.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

KOHLLEBQAS dope3a, obLuero npumeHeHus. (6.30-12)

TNernpoBaHHbiIi
5 HyryH
Hepxasetowe Tp{g::z?ﬂi?:a Koskuit uyryn | TpyaHoobpaba- Al <15% Si . 5A°/| si
CcTanu cpefHen ES—— Cepblit YyryH | BbiCoKonpoYHbii TbIBaEMbIA NatyHb LinHk 5 0H°3a Ni Co Ni Co Ticnnasel | Ti cnnasbl
MPOYHOCTH P H yryH KOBKI YyryH Marnui PO Cnnasbl crnasbl
cTanm . mefb.
BbicokonpoyHbIit
w
4yryH o g
iy
680 H/mm2 820 Himm2 850 -1200 g0
- - o o - - a5 [=
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Hi2 S =
[~
oo
(o] (0] (o)
° ° g e
L] L] L[] [ ] L] L] [ ] L] L] L] L[] % 5
L[] L] [ ] ° [ ] L] [ ] L] L[]
o] (o] o o o] (o}
L] L[] L]
ﬁ‘i DIN DIN ,y Yron (€3 ) (P° M3HococTorikoe MeHee
—p 6535 HA 6535 HB / © °
) [ [ o ) ) 2 S T2l I e |

McnoaHeHne ['eomeTpus pexyLLero knuHa onTuManbHa ans 06paboTki MArKUX YrnepoanCTbIX, KOHCTPYKLUMOHHBIX NErMpoBaHHbIX CTanel, antoMuHus 1 obecneunBaeT nyyive
nokasaTesn LWepoxoBaTocTv 06paboTaHHOI NOBEPXHOCTH (MO cpaBHeHMI0 ¢ reomeTpuei 4.30-05) Npu AOCTaTOYHO BLICOKUX pexuMax pesanus. PekomeHayeTcs ans
ynctosoit 06paboTky.

EML yANWUHEeHHbIe

Pasmepbl B MM ﬂOI‘IOJ‘IHI/ITeJ'IbHO 3aKasblBaemble onumn 3HOCO -

O6o3Ha4yeHue D1 |d2| L1 |12 DIN cTovikoe

h10 hé MM MM ﬂ ﬂ ([;jg rloKpeiTe

EML 6-6-65-25.6.30-12 6 65 25 F 0,04-0,1 R 0,5 w AlTin
EML 8-8-65-25.6.30-12 8 65 25 F 0,04-0,1 R 0,5-1 w AlTin
EML 8-8-81-38.6.30-12 8 81 38 | FO0,04-0,15 R 0,5-1 w AlTin
EML 9-9-81-25.6.30-12 9 81 25 F 0,04-0,15 R 0,5-1 AlTin
EML 10-10-81-38.6.30-12 10 10 81 38 F 0,04-0,2 R 0,5-1,5 w AlTin
EML 12-12-81-40.6.30-12 12 12 81 40 F 0,04-0,2 R 0,5-2 w AlTin
EML 12-12-110-45.6.30-12 12 12 | 110 45 F 0,04-0,2 R 0,5-2 w AlTin
EML 14-14-110-50.6.30-12 14 14 | 110 50 | F0,04-0,25 R0,5-2,3 w AlTin
EML 15-16-110-50.6.30-12 15 16 110 50 F 0,04-0,25 R 0,5-2,5 w AlTin
EML 16-16-110-50.6.30-12 16 16 110 50 F 0,04-0,3 R 0,5-2,7 w AlTin
EML 18-18-150-65.6.30-12 18 18 150 65 F 0,04-0,35 R 0,5-3,1 w AlTin
EML 20-20-150-65.6.30-12 20 20 | 150 65 F 0,04-0,4 R 0,5-3,3 w AlTin
EML 22-22-150-65.6.30-12 22 22 | 150 65 F 0,04-0,5 R 0,5-3,7 AlTin
EML 25-25-150-65.6.30-12 25 25 150 65 F 0,04-0,5 R 0,5-4,2 w AlTin

5) Tpu 3acBepnnBaHM ymMeHbLuMTe nogady Ha 70%.

6) Mpu pabote Ha 6OMbLLMX CKOPOCTSIX pe3aHust Heo6Xx0aMMO HanaHCUpOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbBIM NaTPOHOM.
7) Mpw BennumnHe npunycka mexee 0,1D 3HayeHne nofayn MOXET BbiTb YBENUYEHO.

8) Hanuumne nokpbITVs 06s3aTENBHO.

9) Mpumenerne COX xenaTensHo.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

2-X 3Y609I LeAbHOA TBEPAOCIAGABHAOA KOHLLEBOA

Cranm ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | Beicokoner1poBaHHble Pya P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrrepoaucTble yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanm cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanm, BbICOKO#A VHCTPYMeHTanbHble SBKANCHHE HepxaBetoLLe
martepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm cTan 3-6 aBTOMaTHble
% s cTanu cranu
o
m =
w X X
%’ § >450 H/Mm2 43;)M:II020 450-550 Himm2 550-700 H/imm2 73?“"%020 900-1200 H/mMm2 >1200 H/mm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § IMpumerermne . o
% 5 2 Omynbeus (] . . ° ° ° ° o
§ x BMC ° ° ° ° ° ° ° °
o)
20 Macno o o o o o o o o
[N
= CxaTblit BO3YX . . o . . . .
L1 N
12
| il
D1 d2
} }
EM HOpPManbHOW ASIUHbI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
M3Hoco -
O6b6o03HauyeHue D1 |d2 L1 12 DIN cToiiKoe
45° R 6535 HB noKpbITUE
h10 | h6 MM MM [
EM 2-2-40-8.2.45-15 2 2 40 8 F 0,04-0,1 ta-C
EM 3-3-40-8.2.45-15 3 3 40 8 F 0,04-0,1 ta-C
EM 4-4-40-10.2.45-15 4 4 40 10 F 0,04-0,1 ta-C
EM 5-5-45-12.2.45-15 5 5 45 12 F 0,04-0,1 ta-C
EM 6-6-45-16.2.45-15 6 6 45 16 F 0,04-0,1 R 0,5-1,3 w ta-C
EM 7-7-45-20.2.45-15 717 45 20 F 0,04-0,1 R0,5-1,6 ta-C
EM 8-8-53-20.2.45-15 8 8 53 20 F 0,04-0,15 R 0,5-1,8 w ta-C
EM 9-9-53-20.2.45-15 9 9 53 20 F 0,04-0,15 R 0,5-2 ta-C
EM 10-10-64-22.2.45-15 10 | 10 64 22 F 0,04-0,2 R 0,5-2,2 w ta-C
EM 11-12-64-22.2.45-15 1 | 12 64 22 F 0,04-0,2 R 0,5-2,5 W ta-C
EM 12-12-64-22.2.45-15 12 | 12 64 22 F 0,04-0,2 R 0,5-2,7 w ta-C
EM 14-14-81-26.2.45-15 14 | 14 81 26 F 0,04-0,25 R 0,5-3,1 w ta-C
EM 15-16-81-32.2.45-15 15 | 16 81 32 F 0,04-0,25 R 0,5-3,4 w ta-C
EM 16-16-81-32.2.45-15 16 | 16 81 32 F 0,04-0,3 R 0,5-3,6 w ta-C
EM 18-18-81-32.2.45-15 18 | 18 81 32 F 0,04-0,35 R 0,5-4 W ta-C
EM 20-20-105-38.2.45-15 20 | 20 105 38 F 0,04-0,4 R 0,5-4,5 w ta-C
EM 22-22-105-38.2.45-15 22 | 22 105 38 F 0,04-0,5 R 0,5-4,9 ta-C
EM 25-25-105-38.2.45-15 25 | 25 105 38 F 0,04-0,5 R 0,5-5,6 w ta-C

1) Mpu pabote menkopa3mepHbiMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) [Mpu mManoii rnybuHe pe3aHuns YacToTa BpaLleHus M nogaya MoryT ObITb yBENUYeHbI.

3) Ecnw 3aroToBka 3akpenneHa HefOCTaTOYHO HAZAEXKHO UMW XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs bueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEH!s 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTb MEHBLLYHO ry6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHie.
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C NMJIOCKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

dopesq, AA OOPABOTKM AETKMX CMAQBOB. (2.45-15)

POCCH4A

JlernpoBaHHbIi
YyryH
Hepxasetowye UBLRER RS Koskuit 4yryH | TpyaHooGpaba- Al <15% Si el .
_|  TbiBaemble . . o >15% Si . . " ]
CTanu cpeaHei Cepblit YyryH | BbicokonpoyHbii TbIBaeMblit JlaTyHb LinHk Ni Co Ni Co Ticnnasbl | Ti cnnasbl
HepxaBetoLe p L BpoH3a,
NPOYHOCTY YyryH KOBKIM YyryH Martmit cnnagbl cnnasbl
cTanu , mefb.
BbICOKOMPOYHbIiA
W
YYryH W g
il
680 H/mm2 820 H/mm2 850 -1200 g0
200 HB 220 HB 160-250 HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 2 é :
—_ X
. . ® 8
[T
o C
L) L) L] L] L] L) L] L] L) L) L] e [3)
L] L] L] L] L] L] L] L] L]
o] o] [e] [e] o] o]
[ ] ° [ ]
T DIN DIN / / Yron ° WsHococToitkoe
il ,// . . | [P g
I S (e ol )R] e (Se] T2 e
McrnoAHeHre  eoMeTpusi PEeXyLLEro knuHa onTuMansHa Ans 06paGoTkv MATKUX YrepoauCTbIX CTaneid, amoMiuHms i 06ecneqnBaeT MakcuMarnbHyt NPOYHOCTb MHCTPYMEHT
Mpu MakcuMansHoM yaanexun matepuana. NMokasateny LepoxosatocTyt 06paBoTaHHoi MOBEPXHOCTI HEBLICOKWE. PEKOMEHAYETCS ANS YEPHOBOI U MOMY4MCTOBONM
o6paboTku.
EML yAJNIUHEeHHbIe
Pa3smepbl B MM [ononHuTenbHO 3akasbiBaeMble onumm
M3Hoco -
O6o3HauyeHue D1 |d2 | L1 12 min | | croiikoe
45° R 6535 HB NoKpbITHE
h10 h6 MM MM ]
EML 3-3-65-22.2.45-15 3 3 65 22 F 0,04-0,1 ta-C
EML 4-4-65-22.2.45-15 4 4 65 22 F 0,04-0,1 ta-C
EML 5-5-65-22.2.45-15 5 5 65 22 F 0,04-0,1 ta-C
EML 6-6-65-25.2.45-15 6 6 65 25 F 0,04-0,1 R 0,5-1,3 W ta-C
EML 7-7-65-25.2.45-15 7 7 65 25 F 0,04-0,1 R 0,5-1,3 ta-C
EML 8-8-65-25.2.45-15 8 8 65 25 F 0,04-0,1 R 0,5-1,6 w ta-C
EML 8-8-81-38.2.45-15 8 8 81 38 F 0,04-0,15 R 0,5-1,8 w ta-C
EML 9-9-81-25.2.45-15 9 9 81 25 F 0,04-0,15 R 0,5-2 ta-C
EML 10-10-81-38.2.45-15 10 10 81 38 F 0,04-0,2 R 0,5-2,2 W ta-C
EML 12-12-81-40.2.45-15 12 12 81 40 F 0,04-0,2 R 0,5-2,5 w ta-C
EML 12-12-110-45.2.45-15 12 12 110 45 F 0,04-0,2 R 0,5-2,7 w ta-C
EML 14-14-110-50.2.45-15 14 14 110 50 F 0,04-0,25 R 0,5-3,1 w ta-C
EML 15-16-110-50.2.45-15 15 16 110 50 F 0,04-0,25 R 0,5-3,4 w ta-C
EML 16-16-110-50.2.45-15 16 16 110 50 F 0,04-0,3 R 0,5-3,6 w ta-C
EML 18-18-150-65.2.45-15 18 18 150 65 F 0,04-0,35 R 0,5-4 w ta-C
EML 20-20-150-65.2.45-15 20 20 150 65 F 0,04-0,4 R 0,5-4,5 w ta-C
EML 22-22-150-65.2.45-15 22 22 150 65 F 0,04-0,5 R 0,5-4,9 ta-C
EML 25-25-150-65.2.45-15 25 25 150 65 F 0,04-0,5 R 0,5-5,6 w ta-C

5) MMpw 3acBepnuBaHuM ymeHbLunTe nogavy Ha 70%.

6) Mpu paboTe Ha BombLuMX CKOPOCTSX Pe3aHns HeobXx0AMMO BanaHCMpOBaTb PEXYLLIA MHCTPYMEHT C 3aXUMHBIM NaTPOHOM.
7) Mpu BennunHe npunycka MeHee 0,1D 3HauyeHe nopaymn MoxXeT ObITb yBENMYEHO.

8) Hannune NOKpbITUS yNyyLLAET CTOMKOCTb MHCTPYMEHTA.

9) Mpumenenne COX xenatenbHo.
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POCCMHs CEPMYXOBCKUM

MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

3-X 3Y6OFI LEeAbHQOA TBEPLAOCIACGBHAA KOHLLEBOA

Cranm ¢ coepx-em TovaHooBpaba- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
- . | ToIBaemble cTanm
Msrkue cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaseloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrrepoaucTble o yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeHTanbHble SBKANEHHE HepxasetoLLue
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
% s cran cranu
o
m =
w o - X
%’ o >450 Himm2 43;)M7M020 450-550 H/mMm2 550-700 H/mm2 73?“"?,'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
Q g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
o0
L] e}
g g Mpumererne
g o 2 Omynbeus (] . . . . . . °
§ x BMC ° ° ° ° ° ° ° °
2O
20 Macno o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .

i ey
-

]
—
=

Y

i
D1 d2
-~ |
EM HOpPManbHOU ASIUHbI
Pasmepbl B MM ﬂOHOHHMTeﬂbHO 3aKasblBaemMble onuun VIHOCO -
O0o03Ha4YeHue D1 (|d2 L1 12 DIN ] cToitkoe
h10 | h6 MM MM u y J g rokpeiTe
EM 2-2-40-8.3.45-15 2 2 40 F 0,04-0,1 ta-C
EM 3-3-40-8.3.45-15 3 3 40 F 0,04-0,1 ta-C
EM 4-4-40-10.3.45-15 4 4 40 10 F 0,04-0,1 ta-C
EM 5-5-45-12.3.45-15 5 5 45 12 F 0,04-0,1 ta-C
EM 6-6-45-16.3.45-15 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 W ta-C
EM 7-7-45-20.3.45-15 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 ta-C
EM 8-8-5320.3.45-15 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 w ta-C
EM 9-9-53-20.3.45-15 9 9 53 20 B F 0,04-0,15 R 0,5-2 ta-C
EM 10-10-64-22.3.45-15 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w ta-C
EM 11-12-64-22.3.45-15 1 |12 64 22 B F 0,04-0,2 R 0,5-2,5 w ta-C
EM 12-12-64-22.3.45-15 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 w ta-C
EM 14-14-81-26.3.45-15 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 W ta-C
EM 15-16-81-32.3.45-15 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 W ta-C
EM 16-16-81-32.3.45-15 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 W ta-C
EM 18-18-81-32.3.45-15 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 w ta-C
EM 20-20-105-38.3.45-15 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 w ta-C
EM 22-22-105-38.3.45-15 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 ta-C
EM 25-25-105-38.3.45-15 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 w ta-C

1) Mpu paboTe menkopa3mepHbIMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHnst Ha 60...70%, nopady Ha 50...60%.

2) [Mpu manoii rnybuHe pesanuns YacToTa BpaLleHus M nogaya MoryT ObITb yBENUYeHbI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMW XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs breHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEHNs 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTb MEHBLLYHO ry6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMnb30BaThb MONYTHOE (hpe3epoBaHie.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

dbpesq, AA OOPADOTKM AETKMX CMAQBOB. (3.45-15)

TNernpoBaHHbiIi
i YyryH
Hepxasetowe Tp{g::z?ﬂi?:a Koskuit uyryn | TpyaHoobpaba- Al <15% Si - 5A°/| si
CcTanu cpefHen Cepblit YyryH | BbicokonpoyHbii TbIBaEMbIii NatyHb LinHk ° Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLLe . L BpoH3a,
NPOYHOCTH YyryH KOBKMIA YyryH Marhui cnnasbl crnnasbl
cTan . mefb.
BbicokonpoyHbIit
YyryH w

yry S g
iy
680 H/mm2 820 Himm2 850 -1200 g0
- - o o - K a5 [=
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2 9 E
[~
0o
. . e
L] L] L[] L] L] L] [ ] L] L] L] L[] % 5

L] L] [ ] ° [ ] L[] [ ] ° L[]

(o] o] o] o o] (o}

L] L[] L]

I DIN DIN 77 v _
ﬁ-] =>| |6535HA| |6535HB ,// 90° 45 R aar?fm (,v\)o P éz Ma»;zigimweme
¥ L Ry 2 3y6a 15° 45 ¢ s TION-MP

McnoAHeHne [eoMeTpUst PEXYLLEro KiiHa onTUManbHa Anst 06paboTKi MAkVX YrMepoAKUCTLIX CTanew, antoMiuHIs 1 0BecnednBaeT CpeHIne NokasaTeni LWepoxoBaTocTy
06paboTaHHO! NOBEPXHOCTY MpU A0CTaTOMHO Gonblumx o6bemax yaansemoro Matepuana. PekoMeHAyeTcs Ans Nomy4ucToBoiA U YNC-TOBOM 06paBoTKM.

EML yANUHEeHHbIe

Pa3Mepr B MM ,D,OI'IOJ'IHI/ITeJ'IbHO 3aKasblBaemMble onuunn SHOCO -

O6o03HavyeHne D1 |d2| L1 |12 DIN cToiikoe

h10 hé MM MM h y ﬂ ([;jg rlokpeiTne
EML 3-3-65-22.3.45-15 3 3 65 22 F 0,04-0,1 ta-C
EML 4-4-65-22.3.45-15 4 4 65 22 F 0,04-0,1 ta-C
EML 5-5-65-22.3.45-15 5 5 65 22 F 0,04-0,1 ta-C
EML 6-6-65-25.3.45-15 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 w ta-C
EML 7-7-65-25.3.45-15 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 ta-C
EML 8-8-65-25.3.45-15 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 w ta-C
EML 8-8-81-38.3.45-15 8 8 81 38 B F 0,04-0,15 R0,5-1,8 w ta-C
EML 9-9-81-25.3.45-15 9 9 81 25 B F 0,04-0,15 R 0,5-2 ta-C
EML 10-10-81-38.3.45-15 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 w ta-C
EML 12-12-81-40.3.45-15 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 w ta-C
EML 12-12-110-45.3.45-15 12 12 [ 110 | 45 B F 0,04-0,2 R 0,5-2,7 w ta-C
EML 14-14-110-50.3.45-15 14 14 [ 110 50 B F 0,04-0,25 R 0,5-3,1 w ta-C
EML 15-16-110-50.3.45-15 15 16 | 110 50 B F 0,04-0,25 R 0,5-3,4 w ta-C
EML 16-16-110-50.3.45-15 16 16 | 110 50 B F 0,04-0,3 R 0,5-3,6 w ta-C
EML 18-18-150-65.3.45-15 18 18 150 65 B F 0,04-0,35 R 0,5-4 w ta-C
EML 20-20-150-65.3.45-15 20 20 | 150 65 B F 0,04-0,4 R 0,5-4,5 w ta-C
EML 22-22-150-65.3.45-15 22 22 | 150 65 B F 0,04-0,5 R 0,5-4,9 ta-C
EML 25-25-150-65.3.45-15 25 25 | 150 65 B F 0,04-0,5 R 0,5-5,6 w ta-C

5) Tpu 3acBepnnBaHiM yMeHblunTe nogady Ha 70%.

6) MMpu pabote Ha 6ONbLIMX CKOPOCTSX pe3aHns HeobXxoaMMO 6anaHCUPOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbIM NaTPOHOM.
7) Mpw BennumnHe npunycka Mexee 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.

8) Hanuume nokpbITUS ynyyLlaeT CTONKOCTb MHCTPYMEHTA.

9) Mpumenerne COX xenatenbHo.
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POCCMs CEPMYXOBCKUM

MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

4-x 3y0as LLeAbHAs TBEPAOCMAQBHAS KOHLLEBOS

Cranu ¢ copepx-em TovaHooBpata- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble PyA P ayCTEeHUTHble
. _ | TIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBblILLIEHHON ; HepxaseloLLe
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yIrepoamcTbie yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cTanm,
. cTanum cranu C<0,5% N TBEPAOCTbIO,
O6pabaTbiBaeMblit cTanu cTanm, BbICOKOM VHCTPYMEHTanbHbIe SBKANCHHLIE HepxagetoLuye
matepuan HU3KOrer1poBaHble [  MpoYHOCTY cTanm aBTOMaTHble
cranu 3-6
% s cranu cran
o
m =
w X X
%’ § >450 H/mm2 432”;020 450-550 Himm2 550-700 H/imm2 7}3?1\4?20 900-1200 H/mMm2 >1200 H/imm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
cﬁ) § lMpnmeHerne (] o
ne' 5 2 Omynbcust (] . . ° ° ° ° .
§ x BMC ° ° ° ° ° ) ° °
2 O
20 Macro o o o o o o o o
o
= CxaTblit BO3YX . ° ° . . . .
- L1 N
\ - 1 K3
D1 d2
| Sssae. * !
L
EM HOpPMarnbHOMN AJNNHbLI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumum
W3Hoco -
O003Ha4YeHue D1 (|d2 L1 12 DIN cToiikoe
k57 R 6535 HB MoKpLITHE
h10 | h6 MM MM c—/s
EM 2-2-40-8.4.45-15 2 2 40 8 F 0,04-0,1 ta-C
EM 3-3-40-8.4.45-15 3 3 40 8 F 0,04-0,1 ta-C
EM 4-4-40-10.4.45-15 4 4 40 10 F 0,04-0,1 ta-C
EM 5-5-45-12.4.45-15 5 5 45 12 F 0,04-0,1 ta-C
EM 6-6-45-16.4.45-15 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 W ta-C
EM 7-7-45-20.4.45-15 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 ta-C
EM 8-8-53-20.4.45-15 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 W ta-C
EM 9-9-53-20.4.45-15 9 9 53 20 B F 0,04-0,15 R 0,5-2 ta-C
EM 10-10-64-22.4.45-15 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 W ta-C
EM 11-12-64-22.4.45-15 11 | 12 64 22 B F 0,04-0,2 R 0,5-2,5 w ta-C
EM 12-12-64-22.4.45-15 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 W ta-C
EM 14-14-81-26.4.45-15 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 W ta-C
EM 15-16-81-32.4.45-15 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 W ta-C
EM 16-16-81-32.4.45-15 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 w ta-C
EM 18-18-81-32.4.45-15 18 | 18 81 32 B F 0,04-0,35 R 0,54 w ta-C
EM 20-20-105-38.4.45-15 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 W ta-C
EM 22-22-105-38.4.45-15 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 ta-C
EM 25-25-105-38.4.45-15 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 W ta-C

28

1) Mpu pabote menkopaamepHbIMn (pesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHnst Ha 60...70%, noaady Ha 50...60%.
2) Tpu manoit rnybuHe pesaHns YacToTa BpaLLeHUs 1 noaaya MoryT ObiTb yBenM4eHbl.
3) Ecnw 3aroToBka 3akpenneHa He[JOCTAaTOMHO HAAEXKHO UMK XECTKOCTb CTaHKa He0CTaTOuHa, N HabniofaeTcs brenme v LyM, CneayeT YMEeHbLUMTb YacToTy
BpaLLEHNs 1 Nofady NpOnopLMOHanbHO. M yeTaHoBUTL MeHBLLYHO Ty6uHY pe3anms.

4) TMpu 06paboTke MO KOHTYPY PEKOMEHAYETCS UCNOMNb30BaTb MOMYTHOE (hpe3epoBaHue.
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C NMJI0CKMM TOPLIOM

dopesq, AA OOPABOTKM AETKMUX CMAQBOB. (4.45-15)

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

JlernpoBaHHbIi
) YyryH
Hepxasetowe TTHEREEE e Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
N ThiBaeMble , . N >15% Si . . . n
cTanu cpeaHen Cepblit YyryH | BbiCOKOMpOYHbIi ThIBaEMbIN JlaTyHb LinHk Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxaseloLLye . L BpoHaa,
NMPOYHOCTH YyryH KOBKMIA YyryH Marhui Crnasbl crnnasbl
cTan . mefb.
BbicokonpoyHbIit
4yryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2
L] L[]
L] L] L[] L] L[] L] [ ] L] L] L[]
L] L] [ ] ° [ ] L] [ ] L]
o] o] o] o o] (o}
L] L[] L]
I DIN DIN / / Yron ° W3HococToitkoe
ﬁj —p 6535 HA 6535 HB // © ° «© (P z
S e f % ) e S AR
McrnoaHeHue 'eomeTpus pesyLLero KnHa onTumanbHa Ans 06paboTkin MArkUX YrmepoanCTbIX CTanel, anoMiuHis n obecneunBaeT XOpoLLME NoKa3aTeny LIepoXoBaTocTy
obpaboTaHHO! NOBEPXHOCTY MPK OCTATOYHO BLICOKMX PexiMax pesanns. PekomeHayeTcs Ans uuctoon 0bpaboTku.
EML yAnNUHEHHbIe
Pa3smepbl B MM [ononHWTensHO 3akasbiBaeMble Onuum
W3Hoco -
O0o03Ha4YeHue D1 d2 L1 12 DIN cToitkoe
457 R 6535HB| | nokpbiTue
h10 hé MM MM c—/s
EML 3-3-65-22.4.45-15 3 3 65 22 F 0,04-0,1 ta-C
EML 4-4-65-22.4.45-15 4 4 65 22 F 0,04-0,1 ta-C
EML 5-5-65-22.4.45-15 5 5 65 22 F 0,04-0,1 ta-C
EML 6-6-65-25.4.45-15 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 W ta-C
EML 7-7-65-25.4.45-15 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 ta-C
EML 8-8-65-25.4.45-15 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 W ta-C
EML 8-8-81-38.4.45-15 8 8 81 38 B F 0,04-0,15 R 0,5-1,8 w ta-C
EML 9-9-81-25.4.45-15 9 9 81 25 B F 0,04-0,15 R 0,5-2 ta-C
EML 10-10-81-38.4.45-15 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 W ta-C
EML 12-12-81-40.4.45-15 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 w ta-C
EML 12-12-110-45.4.45-15 12 12 110 45 B F 0,04-0,2 R 0,5-2,7 w ta-C
EML 14-14-110-50.4.45-15 14 14 110 50 B F 0,04-0,25 R 0,5-3,1 w ta-C
EML 15-16-110-50.4.45-15 15 16 110 50 B F 0,04-0,25 R 0,5-3,4 w ta-C
EML 16-16-110-50.4.45-15 16 16 110 50 B F 0,04-0,3 R 0,5-3,6 w ta-C
EML 18-18-150-65.4.45-15 18 18 150 65 B F 0,04-0,35 R 0,5-4 W ta-C
EML 20-20-150-65.4.45-15 20 20 150 65 B F 0,04-0,4 R 0,5-4,5 w ta-C
EML 22-22-150-65.4.45-15 22 22 150 65 B F 0,04-0,5 R 0,5-4,9 ta-C
EML 25-25-150-65.4.45-15 25 25 150 65 B F 0,04-0,5 R 0,5-5,6 w ta-C
5) Tpu 3acBepnnBaHiM ymeHblunTe nogady Ha 70%.
6) MMpu pabote Ha 6ONbLLMX CKOPOCTSX pe3aHnst HeobxoaMMO 6anaHCUPOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbBIM NaTPOHOM.
7) Mpu BennumnHe npunycka mexee 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.
8) Hannune nokpbITUS ynyyLlaeT CTOAKOCTb MHCTPYMEHTA.
9) Mpumenerne COX xenaTenbHo.

POCCH4A

®PE3bl KOHLIEBbLIE
C MNNOCKUM TOPLIOM
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POCCU4A

5

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

3-X 3y0a9 LLeAbHAsS TBEPAOCMNAABHAS KOHLLEBAS dope3q, AA OBPABOTKM

Cranm ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaseloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrrepoaucTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeHTanbHble SBKANCHHE HepxasetoLLye
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm aBTOMaTHble
cranu 3-6
% s cran cranu
o
m =
w X X
%’ § >450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/mm2 732“?,'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § MpumeHerne . .
% 5 o 3MyanMﬂ ° ° ° ° ° ° ° °
§ x BMC ° ° ° ° ° ° ° °
2 O
£© macno o o o ) ) o o o
[N
= CxaTblit BO3YX . . . . . ) .
p L1 N
! a 1 Kl
D1 d2
f I~ *
EM HOPManbHON ASNMHLI
Pa3smepbl B MM [ononHWUTensLHO 3akasbiBaeMble Onuum
W3Hoco -
O6b6o03HauyeHue D1 (|d2 L1 12 DIN cToliKoe
) R 6535 HB NoKpbITUE
h10 | h6 MM MM —/=s
EM 2-2-40-8.3.45-00 2 2 40 F 0,04-0,1 AICrN
EM 3-3-40-8.3.45-00 3 3 40 F 0,04-0,1 AICrN
EM 4-4-40-10.3.45-00 4 4 40 10 F 0,04-0,1 AICrN
EM 5-5-45-12.3.45-00 5 5 45 12 F 0,04-0,1 AICrN
EM 6-6-45-16.3.45-00 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 w AICrN
EM 7-7-45-20.3.45-00 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 AICrN
EM 8-8-53-20.3.45-00 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 w AICrN
EM 9-9-53-20.3.45-00 9 9 53 20 B F 0,04-0,15 R 0,5-2 AICrN
EM 10-10-64-22.3.45-00 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w AICrN
EM 11-12-64-22.3.45-00 11 | 12 64 22 B F 0,04-0,2 R 0,5-2,5 w AICrN
EM 12-12-64-22.3.45-00 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 w AICrN
EM 14-14-81-26.3.45-00 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 w AICrN
EM 15-16-81-32.3.45-00 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 w AICrN
EM 16-16-81-32.3.45-00 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 W AICrN
EM 18-18-81-32.3.45-00 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 w AICrN
EM 20-20-105-38.3.45-00 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 w AICrN
EM 22-22-105-38.3.45-00 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 AICrN
EM 25-25-105-38.3.45-00 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 w AICrN

1) Mpu pabote menkopa3mepHbIMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) [Mpu manoii rnybuHe pesaHuns YacToTa BpaLleHs M nogaya MoryT ObiTb yBENUYeHbI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs GueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEHNS 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTb MEHBLLYHO ry6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHie.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHBI 3ABOA

C MNOCKMM TOPLIOM TB M HTOC

30KAAEHHbIX U TPYAHOOOPABATEIBAEMbIX MATEPMAAOB. (3.45-00)

JlernpoBaHHbIi
) YyryH
Hepxasetowipe [RiaiEcera Kokwit yyryH | TpyaHooGpaba- Al <15% Si Al .
_| TbiBaemble . . . >15% Si . . . §
cTanu cpeaHen T —— Cepblii 4yryH | BbicokonpoyHbiii TbiBaEMbII JlatyHb LKk EnoHsa Ni Co Ni Co Ti cnnasbl Ti cnnasbl
MPOYHOCTH P . 4yryH KOBKWM YyryH MarHuit [PRUEEL cnnasbl crnnasbl
cTanm . mefb.
BbicokonpoyHbIn
YyryH w
yry 3 g
il
680 H/mm2 820 H/mm2 850 -1200 =N
- N = o K K ac =
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mMm2 Hivm2 9 E
— ==
(o) L] (o) L] e L] L] (o] g 8
w =
L] [ ] L] L] L] L[] L] L] L[] L] L] % 5
[ ] [ ] ° L] L] [ ] L] L[] [ ]
(o) (o) ] (o) [0} (0]
[ ] ° L]
‘ir DIN DIN ,/ Yron (€3 ) (P° WsHococToitkoe 54-62
1 —p 6535 HA 6535 HB / °© °
v e e » ) Iz S P2 M e HRC

McnoaHeHue ['eomMeTpust pexyLLero knuHa onTuManbHa Ans 06paboTkv nervpoBaHHbIX TpyaHOOBpabaTbiBaeMbIx CTanei, nervpoBaHHbIx YyryHos, NiCo cnnasos 1 obecneunsaet
cpeaHye nokasaTeny LepoxoBaTocTv 06paboTaHHO NOBEPXHOCTM NP AOCTaTOMHO BonbLunx 06bemax yaansemoro matepuana. PekoMeHayeTcs Ans nonyyucToBoi
1 4ncTOBOM 06paboTKM.

EML yANUHEHHbIe
Pasmepbl B MM ﬂOI‘IOJ‘IHI/ITeJ'leO 3aKa3blBaeMble onuun UsHoCo -
O6o03Ha4yeHue D1 [d2 | L1 |12 DIN cToiikoe
h 10 h6 MM MM 2 y j ([533’5:‘? riokperTMe
EML 3-3-65-22.3.45-00 3 3| 65 |22 F 0,04-0,1 AICIN
EML 4-4-65-22.3.45-00 4 4| 65 |22 F 0,04-0,1 AICrN
EML 5-5-65-22.3.45-00 5 5 | 65 |22 F 0,04-0,1 AICIN
EML 6-6-65-25.3.45-00 6 6 | 65 |25 B F 0,04-0,1 R0,5-1,3 w AICIN
EML 7-7-65-25.3.45-00 7 7| 65 |25 B F 0,04-0,1 R0,5-1,3 AICIN
EML 8-8-65-25.3.45-00 8 8 | 65 |25 B F 0,04-0,1 R0,5-1,6 w AICIN
EML 8-8-81-38.3.45-00 8 8 | 81 |38 B F0,04-015 | R0,5-1,8 w AICIN
EML 9-9-81-25.3.45-00 9 9 | 81 |25 B F 0,04-0,15 R0,5-2 AICIN
EML 10-10-81-38.3.45-00 10 |10 | 81 |38 B F0,04-02 | RO5-2,2 w AICIN
EML 12-12-81-40.3.45-00 12 |12 | 81 |40 B F0,04-02 | RO5-2,5 w AICrN
EML 12-12-110-45.3.45-00 12 |12 | 110 |45 B F0,0402 | RO527 w AICIN
EML 14-14-110-50.3.45-00 14 |14 [ 110 |50 B F0,04-025 | RO0,53,1 w AICIN
EML 15-16-110-50.3.45-00 15 |16 [ 110 |50 B F0,04-025 | R0,5-34 w AICIN
EML 16-16-110-50.3.45-00 16 |16 [ 110 |50 B F0,04-03 | R05-3,6 w AICIN
EML 18-18-150-65.3.45-00 18 (18 [ 150 | 65 B F 0,04-0,35 R 0,5-4 w AICIN
EML 20-20-150-65.3.45-00 20 |20 | 150 |65 B F0,0404 | RO545 W AICIN
EML 22-22-150-65.3.45-00 22 |22 | 150 |65 B F0,0405 | R0,5-4,9 AICIN
EML 25-25-150-65.3.45-00 25 |25 | 150 |65 B F0,0405 | R0,556 W AICIN

5) Mpw 3acBepnuBanHun ymeHbLunte nogady Ha 70%.

6) Mpu paboTe Ha BorbLuMx CKOPOCTSIX pe3aHusi HeobX0aMMO BanaHCpOBaTh PEXYLLMA MHCTPYMEHT C 3aXUMHBIM NaTPOHOM.
7) Tpu BennunHe npunycka MeHee 0,1D 3HaueHue nogaym MoxeT BbITb yBEMMYEHO.

8) Harmume nokpbITUst 06s13aTENBHO.

9) Mpumererne COX xenatenbHo.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

4-x 3yDas LeAbHOsS TBEPAOCMNAABHAS KOHLEBAS dope3qa, AAT OOPABOTKM

Cranu ¢ copepx-em TovaHooGpaGa- MpocTbie
C>0,5%, Bbicoko- | BbicokonernpoBaHHble PyA P ayCTEeHUTHble
. . | ToIBaEMbIe cTanm
Msrkve cpenHeTBépable nervpo- CTarnm noBbILIEHHON N HepxagetoLuye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKO#
yITiepoaucTbie yrpoyHsiemble  [BaHHble cTanm NPOYHOCTH, cTanm,
. cTanum cranu C<0,5% N TBEPLAOCTbIO,
Ob6pabatbiBaemblit cTanu cTanm, BbICOKOI VHCTPYMEHTarbHble sakanenHpe | HEPKaBeloLue
matepuan HU3KONEr1poBaHble |  MPOYHOCTH cTanu y aBTOMaTHble
% s cranu LIS cran
o
m =
w o - H
%’ o >450 H/Mm2 432/';020 450-550 Himm2 550-700 H/imm2 73?“"%020 900-1200 H/mMm2 >1200 H/imm2 600 H/mm2
Q g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
o0
[ ] L]
g % MpumeHerne
g o @ Omynbeus (] . . . . ° ° °
§ x BMC ° ° ° ° ° ° ° °
['Ne)
20 Macrno o o o o o o o o
o
= CxaTblit BO3YX . . . . . . .
— - R - i ]
r | | |2
| !
L $ 1 Kl
D1 d2

EM HOpPManbHOW ASIUHbI
Pasmepbl B MM ﬂOHOﬂHMTeﬂbHO 3aKasblBaemble onuunn IHOCO -
O0o03Ha4YeHue D1 (|d2 L1 12 DIN ] cToikoe
h10 | h6 MM MM E y J ‘&Eﬂ: riokpeiTe
EM 2-2-40-8.4.45-00 2 2 40 8 F 0,04-0,1 AICrN
EM 3-3-40-8.4.45-00 3 3 40 8 F 0,04-0,1 AICrN
EM 4-4-40-10.4.45-00 4 4 40 10 F 0,04-0,1 AICrN
EM 5-5-45-12.4.45-00 5 5 45 12 F 0,04-0,1 AICrN
EM 6-6-45-16.4.45-00 6 6 45 16 B F 0,04-0,1 R 0,5-1,3 w AICrN
EM 7-7-45-20.4.45-00 7 7 45 20 B F 0,04-0,1 R 0,5-1,6 AICrN
EM 8-8-53-20.4.45-00 8 8 53 20 B F 0,04-0,15 R 0,5-1,8 W AICrN
EM 9-9-53-20.4.45-00 9 9 53 20 B F 0,04-0,15 R 0,5-2 AICrN
EM 10-10-64-22.4.45-00 10 | 10 64 22 B F 0,04-0,2 R 0,5-2,2 w AICrN
EM 11-12-64-22.4.45-00 1 |12 64 22 B F 0,04-0,2 R 0,5-2,5 W AICrN
EM 12-12-64-22.4.45-00 12 | 12 64 22 B F 0,04-0,2 R 0,5-2,7 w AICrN
EM 14-14-81-26.4.45-00 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 W AICrN
EM 15-16-81-32.4.45-00 15 | 16 81 32 B F 0,04-0,25 R 0,5-3,4 W AICrN
EM 16-16-81-32.4.45-00 16 | 16 81 32 B F 0,04-0,3 R 0,5-3,6 w AICrN
EM 18-18-81-32.4.45-00 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 W AICrN
EM 20-20-105-38.4.45-00 20 | 20 105 38 B F 0,04-0,4 R 0,5-4,5 w AICrN
EM 22-22-105-38.4.45-00 22 | 22 105 38 B F 0,04-0,5 R 0,5-4,9 AICrN
EM 25-25-105-38.4.45-00 25 | 25 105 38 B F 0,04-0,5 R 0,5-5,6 w AICrN

1) Mpu paboTe menkopaamepHbIMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpw manoit rnybuHe pesanns YacToTa BpalLieHNst 1 Nodada MoryT BbiTb YBENMYEHDI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAZAEXKHO UMW XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs GueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEHNs 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTL MEHBLLYHO ry6uHY pe3aHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHie.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJIOCKMM TOPLIOM TB M HTOC

30KAAEHHbBIX U TPYAHOOBPABATHIBAEMbIX MATEPUAAOB. (4.45-00)

JlernpoBaHHbIi
) 4yryH
Hepxasetowe Tp{g::ce)zi?:a Koskuit uyryH | TpyaHoobpaba- Al <15% Si - :;/I si
CcTanu cpepHen Cepblit YyryH | BbiCoKOnpoYHbIi TbIBaEMblii JlaTyHb LinHk ° Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLLye . L BpoH3a,
MPOYHOCTH YyryH KOBKMIA YyryH Marhui cnnasbl crnnasbl
cTan . mefb.
BbicokonpoyHbIit
w
4yryH o g
iy
680 H/mm2 820 Himm2 850 -1200 =)
- - - o - K ag [=
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2 9 E
—_ X
o ° o [ ° ° ° o c-g 8
=
L] L] L[] L] L[] L] [ ] L] L] L] L[] % 5
L[] L[] [ ] ° [ ] ] [ ] ° L]
o] o] o [¢] o] (o}
L] L[] L]
Tl DIN DIN / / Yron ° W3HococToitkoe 54-62
ﬁ.,‘-» 6535 HA| |6535 HB ,/ o . o || P z
R e/ wf ) D) ) Se) Tl e HRC

McnoAHeHue ['eomeTpus pexyLLero knnHa onTuManbHa anst 06paboTki nerpoBaHHbIX TpyaHooGpabaTbiBaeMbIX cTanel, nernpoBatHbix YyryHos, NiCo cnnasos u obecneunsaet
XOpOLUWE NokasaTeny LepoxoBaTocTy 06paboTaHHO NOBEPXHOCTW NPU AOCTATOMHO BbICOKUX pexXuMax pesaHusi. PekomeHayeTcs Ans YucToBom 06paboTku.

EML yAnNUHEHHbIe
Pasmepbl B MM ,D,OI'IOJ'IHI/ITeJ'IbHO 3aKa3blBaeMble onunmn 3HOCO -
O6o3Ha4yeHue D1 [d2| L1 |12 DIN croiikoe
h10 hé MM MM h y ﬂ fﬁgﬁ: rokpeITne
EML 3-3-65-22.4.45-00 3 3 65 22 F 0,04-0,1 AICrN
EML 4-4-65-22.4.45-00 4 4 65 22 F 0,04-0,1 AICrN
EML 5-5-65-22.4.45-00 5 5 65 22 F 0,04-0,1 AICrN
EML 6-6-65-25.4.45-00 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 W AICrN
EML 7-7-65-25.4.45-00 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AICrN
EML 8-8-65-25.4.45-00 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 w AICrN
EML 8-8-81-38.4.45-00 8 8 81 38 B F 0,04-0,15 R 0,5-1,8 W AICrN
EML 9-9-81-25.4.45-00 9 9 81 25 B F 0,04-0,15 R 0,5-2 AICrN
EML 10-10-81-38.4.45-00 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 w AICrN
EML 12-12-81-40.4.45-00 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 W AICrN
EML 12-12-110-45.4.45-00 12 12 110 45 B F 0,04-0,2 R 0,5-2,7 w AICrN
EML 14-14-110-50.4.45-00 14 14 110 50 B F 0,04-0,25 R 0,5-3,1 w AICrN
EML 15-16-110-50.4.45-00 15 16 110 50 B F 0,04-0,25 R 0,5-3,4 w AICrN
EML 16-16-110-50.4.45-00 16 16 110 50 B F 0,04-0,3 R 0,5-3,6 w AICrN
EML 18-18-150-65.4.45-00 18 18 150 65 B F 0,04-0,35 R 0,5-4 w AICrN
EML 20-20-150-65.4.45-00 20 20 150 65 B F 0,04-0,4 R 0,5-4,5 W AICrN
EML 22-22-150-65.4.45-00 22 22 150 65 B F 0,04-0,5 R 0,5-4,9 AICrN
EML 25-25-150-65.4.45-00 25 25 150 65 B F 0,04-0,5 R 0,5-5,6 W AICrN

5) Tpu 3acBepnnBaHiM ymMeHblunTe nogady Ha 70%.

6) MMpu pabote Ha 6ONbLLMX CKOPOCTSX pe3aHnst Heo6xoaMMO 6anaHCUPOBaTb PEXYLLMA MHCTPYMEHT C 3aXMMHbIM NaTPOHOM.
7) Mpw BennumnHe npunycka meee 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.

8) Hannune nokpbiTus 06s13aTenbHO.

9) Mpumenerne COX xenaTenbHo.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

J-Th 3y0as LLeAbHAS TBEPAOCMAQBHAS KOHLLEBAS dope3a, Ard 0BpaboTKM

Cranw ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkue cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOIA VHCTPYMeHTanbHble SBKANCHHE HepxasetoLLye
matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
% s cTanu cranu
o
m =
w X X
%’ § >450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/imm2 73?“"?/'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § MpumeHerne . .
% 5 ® Omynbeus L] . . . . . . °
=
3 x BMC [ ° ° [ [ ° ° °
$0
20 Macno o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
U L1 -
! 2
A 1 Kl
D1 d2
f } }
| ™
EM HOpPManbHOW ASIUHbI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
M3Hoco -
O6o03HauyeHue D1 |d2 L1 12 DIN cToliKoe
45° R 6535 HB noKpbITUE
h10 | h6 MM MM [
EM 6-6-45-16.5.45-00 6 6 45 16 F 0,04-0,1 R 0,5 w AICrN
EM 7-7-45-20.5.45-00 7 7 45 20 F 0,04-0,1 R 0,5 AICrN
EM 8-8-53-20.5.45-00 8 8 53 20 F 0,04-0,15 R 0,5-1 w AICrN
EM 9-9-53-20.5.45-00 9 9 53 20 F 0,04-0,15 R 0,5-1 AICrN
EM 10-10-64-22.5.45-00 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AICrN
EM 11-12-64-22.5.45-00 11 | 12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 12-12-64-22.5.45-00 12 | 12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 14-14-81-26.5.45-00 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 w AICrN
EM 15-16-81-32.5.45-00 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AICrN
EM 16-16-81-32.5.45-00 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AICrN
EM 18-18-81-32.5.45-00 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AICrN
EM 20-20-105-38.5.45-00 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 w AICrN
EM 22-22-105-38.5.45-00 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AICrN
EM 25-25-105-38.5.45-00 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 w AICrN

1) Mpu pabote menkopa3mepHbiMn dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHust Ha 60...70%, nogady Ha 50...60%.

2) MMpu manoii rnybuHe pesaHuns YacToTa BpaLleHus M nogaya MoryT BbiTb yBENUYeHbI.

3) Ecnu 3aroToBKa 3akpenneHa HeJ0CTAaTOuHO HaAEKHO UMM XECTKOCTb CTaHKa HeAoCTaTouHa, Uin HabrioaaeTcst GUeHIE 1 LuyM, CriesyeT YMEHbLUMTb YacToTy
BpaLLEHNs ¥ NoAaYY NporopLMoHanbHO. Vi ycTaHoBUTL MEHbLLYIO Fy6uHy pesanms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNoMb30BaTh MONYTHOE (hpe3epoBaHue.

34 www.tvintos.ru



CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

30KAAEHHbIX M TPYAHOOBPADATLHIBAEMBIX MATEPUAAOB. (5.45-00)

TNervpoBaHHbii
i YyryH
Hepxasetowe TDXS:ZZ?AT? Koskuit uyryn | TpyaHoobpaba- Al <15% Si o ::/I si
CcTanu cpefHen — Cepblit YyryH | BbICokonpoyHbii TbIBaEMbIN NatyHb LinHk 5 0H°3a Ni Co Ni Co Ticnnasbl | Ti cnnasbl
MPOYHOCTH P U—\ YyryH KOBKIM YyryH Marhuit i Crnasbl cnasbl
cTanm . Mefb.
BbicokonpoyHbiii
YyryH % =
oS
o
680 H/mm2 820 Himm2 850 -1200 g0
- - o o g - I =
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2 S z
—_ X
o ° o . o o ° o £ 8
o E
L] L] L] [ ] L] L] L[] [ ] L] L] L] 8 o
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] o] (o] [e]
L] L] L]
! DIN DIN , / Yron (€D ) (p° W3HococToitkoe 54-62
—p 6535 HA 6535 HB / ° o
Mg Boo Boel (1 B (o] o) [ [ ($2][%% I [EE

McnoaHeHne 'eomeTpus pesyLLero knHa onTimarnsHa Ans 06paboTki NernpoBaHHbIX TpyaHoobpabaTbiBaeMblx cTanew, nerupoBaHHbIx 4yryHos, NiCo cnnaso 1 obecneunsaet
nyYLLve Noka3aTenu LepoxoBaTocTu 06paboTaHHON NOBEPXHOCTM (N0 cpaBHeHWIo ¢ reomeTpuelt 4.30-05) npu AOCTAaTOYHO BbICOKMX peXxuMax pesaHus.
PexomeHpyeTcs Ans unctoeoi 06paboTku.

EML yANWUHEeHHbIe
Pa3Mepr B MM D,OI'IOJ'IHIATeJ'IbHO 3aKasblBaemble onumn I3HOCO -
O6o3Ha4veHue D1 |d2| L1 |12 DIN cTovikoe
h10 hé MM MM ﬁ ﬂ ?jigs rioxpeiTe
EML 6-6-65-25.5.45-00 6 6 65 25 F 0,04-0,1 R 0,5 w AICrN
EML 8-8-65-25.5.45-00 8 8 65 25 F 0,04-0,1 R 0,5 w AICrN
EML 8-8-81-38.5.45-00 8 8 81 38 | F0,04-0,15 R 0,5-1 w AICrN
EML 9-9-81-25.5.45-00 9 9 81 25 | F0,04-0,15 R 0,5-1 AICrN
EML 10-10-81-38.5.45-00 10 10 81 38 F 0,04-0,2 R 0,5-1,5 w AICrN
EML 12-12-81-40.5.45-00 12 12 81 40 F 0,04-0,2 R 0,5-2 w AICrN
EML 12-12-110-45.5.45-00 12 12 110 45 F 0,04-0,2 R 0,5-2 w AICrN
EML 14-14-110-50.5.45-00 14 14 | 110 50 | F0,04-0,25 R 0,5-2,3 w AICrN
EML 15-16-110-50.5.45-00 15 16 [ 110 50 | F0,04-0,25 R 0,5-2,5 w AICrN
EML 16-16-110-50.5.45-00 16 16 [ 110 50 F 0,04-0,3 R 0,5-2,7 w AICrN
EML 18-18-150-65.5.45-00 18 18 [ 150 65 | F0,04-0,35 R 0,5-3,1 w AICrN
EML 20-20-150-65.5.45-00 20 20 150 65 F 0,04-0,4 R 0,5-3,3 W AICrN
EML 22-22-150-65.5.45-00 22 22 | 150 65 F 0,04-0,5 R 0,5-3,7 AICrN
EML 25-25-150-65.5.45-00 25 25 150 65 F 0,04-0,5 R 0,5-4,2 w AICrN

5) [Mpu 3acBepnuBaHui yMeHbluuTe nogady Ha 70%.

6) Mpu paboTe Ha BonbLLMX CKOPOCTSIX pe3aHusi HeoBbXOAUMO GanaHCMpoBaTh PEXYLLNIA MHCTPYMEHT C 3aXWUMHBIM NATPOHOM.
7) Tpu BennunHe npunycka MeHee 0,1D 3HaueHne nogaun MoxeT BbiTb yBEMNYEHO.

8) Hanuume nokpbITUs 06s13aTenbHO.

9) Mpumenerne COX xenatenbHo.
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POCCMHs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

6-T1 3y0as LLeAbHOS TBEPAOCMAGBHAOS KOHLLEBAS dope3q, AAd OBPABOTKM

Cranm ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble TbFB};iMble‘::Tanm ayCTEeHUTHble
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTble yrnpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeHTanbHble SBKANCHHE HepxasetoLLye
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm aBTOMaTHble
cranu 3-6
% s cran cranu
@]
m =
w X X
%’ § >450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/mm2 73?“"%020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
ﬁ § MpumeHerne . .
% 5 ® 3MyanVIﬂ ° ° ° ° ° ° ° °
=
§ é BMC ° ° ° ° ° ° ° °
£© macno o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
L1 N
12
| il
D1 d2
} }
EM HOpPManbHON AJNIMUHLI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
M3Hoco -
O6o03HauyeHue D1 |d2 L1 12 DIN cToiiKoE
L5° R 6535 HB noKpbITHE
h10 | h6 MM MM [
EM 6-6-45-16.6.45-00 6 6 45 16 F 0,04-0,1 R 0,5 w AICrN
EM 7-7-45-20.6.45-00 7 7 45 20 F 0,04-0,1 RO0,5 AICrN
EM 8-8-53-20.6.45-00 8 8 53 20 F 0,04-0,15 R 0,5-1 w AICrN
EM 9-9-53-20.6.45-00 9 9 53 20 F 0,04-0,15 R 0,5-1 AICrN
EM 10-10-64-22.6.45-00 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AICrN
EM 11-12-64-22.6.45-00 1 |12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 12-12-64-22.6.45-00 12 | 12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 14-14-81-26.6.45-00 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 w AICrN
EM 15-16-81-32.6.45-00 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AICrN
EM 16-16-81-32.6.45-00 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AICrN
EM 18-18-81-32.6.45-00 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AICrN
EM 20-20-105-38.6.45-00 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 w AICrN
EM 22-22-105-38.6.45-00 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AICrN
EM 25-25-105-38.6.45-00 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 W AICrN

1) Mpu pabote menkopaamepHbiMu hpesamm (D<4) B 3akpbITOM Nady pekoMeHAYeTCs CHU3NTb CKopocTb pe3aHus Ha 60...70%, noaayy Ha 50...60%.

2) [Mpu manoii rnybuHe pesaHunsi YacToTa BpaLLeHus U nofaya MoryT BbITb YBENUYeHbI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAZAEXKHO UMW XEeCTKOCTb CTaHKa HeoCTaTouHa, N HabniofaeTcs GueHme 1 LyM, CneayeT YMeHbLUMTb YacToTy
BpalLLieH!s 1 Nofady NponopLMoHanbHO. Mnn ycTaHoBUTb MeHBLLYHO Fy6uHY pesaHms.

4) Tpu 06paboTke Mo KOHTYPY PeKOMEHAYETCS UCMoNb3oBaTb NONYTHOE (hpe3epoBaHme.
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C NMJI0CKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

30KAAEHHbIX M TPYAHOOBPABATHIBAEMbIX MATEPUAAOB. (6.45-00)

JlernpoBaHHbIi
b HyryH
Hepxasetowe TTHEREEE e Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
~| ToiBaembie . . N >15% Si . . . .
cTanu cpeaHen Cepblit YyryH | BbiCokonpoYHbii ThIBaEMbIN JlaTyHb LinHk Ni Co Ni Co Ti cnnasbl Ti cnnasbl
HepxasetoLme . . BpoHsa,
MPOYHOCTH YyryH KOBKMIA YyryH MarHui Crnasbl crnnasbl
cTanu . mefb.
BbicokonpoyHbIit
YyryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mMm2 Him2
o L] o L) ° L) (0]
L] L] L[] L] L] L] [ ] L] L] L[]
[ ] L[] [ ] ° [ ] L] [ ] L]
o] o] o [e] o] (o}
L] [ ] L]

_r DIN DIN / // R ) Yron (€3 ) (P° M3HococTolikoe 54-62
2] [ [ % o g ) s (520%%) I T el | R
McnoAHeHne 'eomeTpus pexyLLero knHa onTimansHa Ans 06paboTki nernpoBaHHbIX TpyAHoobpabaTbiBaeMbIx CTanei, nermpoBaHHbIx 4yryHos, NiCo cnnasos.

PexomeHpyeTcs Ans couHmLHoN 06paboTku ¢ obecrneyeHneM BbICOKUX Noka3aTenei LepoXxoBaToCTU NOBEPXHOCTU 1 MUHIMAMbHBIMI MPUNyCKamy.
EML yANUHEHHbIe
Pa3mepbl B MM [ononHuTenbHO 3akasbiBaeMble Onummn
W3Hoco -
O0o03Ha4YeHue D1 d2 L1 12 DIN cToiikoe
45° R 6535 HB NoKpbITUE
h10 hé MM MM c—/s
EML 6-6-65-25.6.45-00 6 65 25 F 0,04-0,1 R 0,5-1,3 w AICrN
EML 8-8-65-25.6.45-00 8 65 25 F 0,04-0,1 R 0,5 w AICrN
EML 8-8-81-38.6.45-00 8 81 38 F 0,04-0,15 R 0,51 w AICrN
EML 9-9-81-25.6.45-00 9 81 25 F 0,04-0,15 R 0,51 AICrN
EML 10-10-81-38.6.45-00 10 10 81 38 F 0,04-0,2 R 0,5-1,5 w AICrN
EML 12-12-81-40.6.45-00 12 12 81 40 F 0,04-0,2 R 0,5-2 w AICrN
EML 12-12-110-45.6.45-00 12 12 110 45 F 0,04-0,2 R 0,5-2 w AICrN
EML 14-14-110-50.6.45-00 14 14 110 50 F 0,04-0,25 R 0,5-2,3 w AICrN
EML 15-16-110-50.6.45-00 15 16 110 50 F 0,04-0,25 R 0,5-2,5 w AICrN
EML 16-16-110-50.6.45-00 16 16 110 50 F 0,04-0,3 R 0,5-2,7 W AICrN
EML 18-18-150-65.6.45-00 18 18 150 65 F 0,04-0,35 R 0,5-3,1 w AICrN
EML 20-20-150-65.6.45-00 20 20 150 65 F 0,04-0,4 R 0,5-3,3 w AICrN
EML 22-22-150-65.6.45-00 22 22 150 65 F 0,04-0,5 R 0,5-3,7 AICrN
EML 25-25-150-65.6.45-00 25 25 150 65 F 0,04-0,5 R 0,5-4,2 W AICrN
5) Tpu 3acBepnnBaHM yMeHbLuMTe nogady Ha 70%.
6) Mpu pabote Ha 6OMbLLMX CKOPOCTSIX pe3aHust Heo6Xx0aMMO HanaHCcUpOBaTb PEXYLLMA MHCTPYMEHT C 3aXUMHbBIM MaTPOHOM.
7) Mpw BennumnHe npunycka mexee 0,1D 3HayeHne nofayn MOXET ObiTb YBENUYEHO.
8) Hannune nokpbiTus 06s13aTenbHo.
9) Mpumenenne COX xenatenbHo.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

8-mm 3yBas LeAbHAS TBEPAOCMNAQBHAS KOHLLEBASN AOPE3A, AAT OOPABOTKM

Cranm ¢ coepx-em TovaHooBpaba- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEHUTHblE
. . | ToIBaemble cTanm
Msirkve cpeaHeTBépable nervpo- CTanu noBbILLEHHON . HepxaBeloLLye
AsToMaTHble | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoauncTbie P cranu C<0.5% yrpoyHsieMble  [BaHHble cTanm MPOYHOCTH, BEDIOCTEI cTanm,
O6pabarbiBaemblit cTanu =5oh cranm, BbICOKOIA VHCTPYMeHTasbHble SaKZﬂeHHble’ HepXxaBeloLLye
Matepuar HU3KOMEr1poBaHbIe |  MPOYHOCTY cranm aBTOMaTHble
cranu 3-6
% = cranu cranu
o
m =
w X X
% § >450 Himm2 43&;? 450-550 H/mMm2 550-700 H/mm2 73?'“?/'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
% g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § MpumeHenne ) .
% 5 ® Omynbens . . ° ° . ° . °
=
§ x BMC ° ° ° ° ° ° ° °
['Ne)
Z0 Macno o o o o o o o o
o
= CixxaTblil BO3AYX (] (] (] (] (] (] (]
L1 N
12
| il
D1 d2
} }
EM HOpPManbHOW ASIUHbI
Pa3Mepr B MM ,U,OI'IOJ'IHMTeJ'IbHO 3aKasblBaemble onuunn
M3Hoco -
O003HauYeHue D1|d2 L1 12 DIN cTolKoE
457 R 6535 HB noKpbITHE
h10 | h6 MM MM C—/s
EM 12-12-64-22.8.45-00 12 | 12 64 22 F 0,04-0,2 w AICrN
EM 14-14-81-26.8.45-00 14 | 14 81 26 F 0,04-0,25 w AICrN
EM 15-16-81-32.8.45-00 15 | 16 81 32 F 0,04-0,25 w AICrN
EM 16-16-81-32.8.45-00 16 | 16 81 32 F 0,04-0,3 R 0,5 w AICrN
EM 18-18-81-32.8.45-00 18 | 18 81 32 F 0,04-0,35 R 0,5 w AICrN
EM 20-20-105-38.8.45-00 20 | 20 105 38 F 0,04-0,4 R 0,5 w AICrN
EM 22-22-105-38.8.45-00 22 | 22 105 38 F 0,04-0,5 R 0,5 AICrN
EM 25-25-105-38.8.45-00 25 | 25 105 38 F 0,04-0,5 R 0,5 w AICrN

1) Mpwn pabote mMenkopaamepHbIMK dpesamu (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpu manoit rnybuHe pe3anHns YacToTa BpalLieHWs 1 Nodada MoryT ObiTb YBENMYEHbI.

3) Ecnw 3aroToBka 3akpenneHa HefOCTaTOYHO HAZAEXKHO UMM XECTKOCTb CTaHKa HeA0CTaToOuHa, N HabniofaeTcs GueHme 1 LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLiEH!s 1 NofaYy NPOMOpLMOHanbHO. M yCTaHOBUTL MeHbLLYHO ry6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY pPeKOMEHAYEeTCs UCNoMb30BaThb MONyTHOE (hpe3epoBaHie.
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C NMJIO0CKMM TOPLIOM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

CEPMYXOBCKUM

30KAAEHHbIX M TPYAHOOBPADATLHIBAEMBIX MATEPUAAOB. (8.45-00)

TNervpoBaHHbii
i YyryH
Hepxasetowe TDXS:ZZ?AT? Koskuit uyryn | TpyaHoobpaba- Al <15% Si . ::/I si
cTanm cpepHeit HeDKABSIOUME Cepbiit uyryH | BbICOKOMPOUHbIA [ ThiBaeMblit NatyHb Lnkk 5 0H°3a Ni Co Ni Co Ticrnassl | Ti cnnabl
MPOYHOCTH P U—\ YyryH KOBKIM YyryH Marhuit i Crnasbl cnasbl
cTanm . Mefb.
BbicokonpoyHbiii
UyryH
680 H/mm2 820 H/mm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2
° ° L] L] ° (o)
L] L] L] [ ] L] L] L] [ ] L] L] L]
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] o (o] [e]
L] L] L]
! DIN DIN ,/ Yron [€>) (p° WaHococTolikoe 54-62
—p 6535 HA 6535 HB / o °
]ij\ et e % \ﬂ s ) 33;‘;“3?\ g V2] My | HRC
McnoaHeHue ['eomeTpus pexyLLero knuHa onTumansHa ans 06paboTky NernpoBaHHbIX TpyaHoo6pabaTbiBaeMbIx cTanen, nervpoBaxHbix YyryHos, NiCo cnnaBos. Y3kas obnactb

npuMeHeHus. PekomeHzayeTcs Ans (uHULWHoN 06paboTkm ¢ oBecrieyeHnem BbICOKUX NokasaTenen LepoxoBaTocTh NoBepXHOCTH. OBpasyeT TOHKUE CTPYXKKY.
MakcumanbHo pacnpeaeneHHas no 3yGbsm Harpyska.

EML yANWHEeHHbIe
Pa3Mepb| B MM D.OI'IOJ'IHI/ITeﬂbHO 3aKasblBaemMble onuun
WaHoco -
O003HaYeHue D1 d2 L1 12 DIN cToikoe
45° R 6535 HB| | nokpbitue
h 10 h6 MM MM /s
EML 12-12-110-45.8.45-00 12 12 | 110 |45 F 0,04-0,2 W AICrN
EML 14-14-110-50.8.45-00 14 14 | 110 ([ 50 | F0,04-0,25 w AICrN
EML 15-16-110-50.8.45-00 15 16 | 110 50 | F0,04-0,25 w AICrN
EML 16-16-110-50.8.45-00 16 16 | 110 | 50 F 0,04-0,3 R 0,5 W AICrN
EML 18-18-150-65.8.45-00 18 18 [ 150 | 65 | F0,04-0,35 R 0,5 W AICrN
EML 20-20-150-65.8.45-00 20 20 | 150 | 65 F 0,04-0,4 R 0,5 W AICrN
EML 22-22-150-65.8.45-00 22 22 | 150 | 65 F 0,04-0,5 R 0,5 AICrN
EML 25-25-150-65.8.45-00 25 25 | 150 | 65 F 0,04-0,5 R 0,5 W AICrN

[Mpu 3acsepnmBaHy ymeHblUUTE nogady Ha 70%.
Mpu paboTe Ha BonbLUMX CKOPOCTSX pe3aHusi HeobX0AMMO BanaHCMpoBaTh PEXYLLNIA MHCTPYMEHT C 3aXWUMHBIM NaTPOHOM.

Hanuune nokpbiTs 0Bsi3atensHo.

5)
6)
7) Tpu BennunHe npunycka MeHee 0,1D 3HaueHne nogaym MoxeT BbiTb yBEMMYEHO.
8)
9)

MpumereHne COX xenatenbHo.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

3-x 3y0as LeAbHAS TBEPAOCMNACQBHAS KOHLLEBAS Cppe3d, AAd OOPABOTKM

Cranm ¢ coepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
- . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yrrepoaucTble o yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cTanm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeHTanbHble SBKANCHHE HepxasetoLLme
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
Ll s cTanu cTanu
e
=
w o - K
%’ o >450 Himm2 43;)MZII020 450-550 Himm2 550-700 H/mm2 73?“"?,'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
= -
g S 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
£ 8 MpumeHerne . (] (] . (]
=
g o 2 Omynbeus L] . . . . ° . °
§ x BMC ° ° ° ° ° ° ° °
['Ke)
£© macro o o o ) o o o o
o
= CxaTblit BO3YX . . . . . . .

— -

EM HOpPManbHOW ASIUHbI

Pasmepbl B MM ,D,OI'IOJ'IHI/ITeJ'IbHO 3aKa3blBaeMble onuunmn IaHOCO -

O6o03HauyeHue D1 ([d2 L1 12 DIN ] cToiKoe

h10 | h6 MM MM E y J g: rokperme

EM 2-2-40-8.3.45-05 2| 2 40 8 F 0,04-0,1 AICIN
EM 3-3-40-8.3.45-05 3|3 40 8 F 0,04-0,1 AICIN
EM 4-4-40-10.3.45-05 4 | 4 40 10 F 0,04-0,1 AICIN
EM 5-5-45-12.3.45-05 5|5 45 12 F 0,04-0,1 AICIN
EM 6-6-45-16.3.45-05 6 | 6 45 16 B F 0,04-0,1 R0,5-1,3 w AICrN
EM 7-7-45-20.3.45-05 7|7 45 20 B F 0,04-0,1 R0,5-1,6 AICrN
EM 8-8-53-20.3.45-05 8 | 8 53 20 B F 0,04-0,15 R0,5-1,8 w AICIN
EM 9-9-53-20.3.45-05 9 |9 53 20 B F 0,04-0,15 R 0,5-2 AICIN
EM 10-10-64-22.3.45-05 10 | 10 64 22 B F 0,04-0,2 R0,5-2,2 w AICrN
EM 11-12-64-22.3.45-05 1 |12 64 22 B F 0,04-0,2 R0,5-2,5 w AICrN
EM 12-12-64-22.3.45-05 12 |12 64 22 B F 0,04-0,2 R0,5-2,7 w AICrN
EM 14-14-81-26.3.45-05 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 W AICrN
EM 15-16-81-32.3.45-05 15 | 16 81 32 B F 0,04-0,25 R0,5-3,4 w AICIN
EM 16-16-81-32.3.45-05 16 | 16 81 32 B F 0,04-0,3 R0,5-3,6 w AICIN
EM 18-18-81-32.3.45-05 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 w AICIN
EM 20-20-105-38.3.45-05 20 |20 | 105 |38 B F 0,04-0,4 R0,5-4,5 w AICrN
EM 22-22-105-38.3.45-05 22 |22 | 105 |38 B F 0,04-0,5 R 0,5-4,9 AICIN
EM 25-25-105-38.3.45-05 25 |25 | 105 |38 B F 0,04-0,5 R 0,5-5,6 w AICIN

1) Mpu paboTe menkopa3mepHbiMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTb CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpu manoit rnybuHe pesanns YacToTa BpalLeHns 1 NoAada MoryT ObiTb YBENMYEHDI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMW XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs bueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEHNS 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTb MeHBLLYHO ry6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNoMnb30BaThb MONYTHOE (hpe3epoBaHie.
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C NNOCKMM TOPLOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHBI 3ABOA

TBUHTOC

30KAAEHHbIX U TPYAHOOBPABATHIBAEMbIX MATEPUAAOB. (3.45-05)

TNervpoBaHHbIi
i YyryH
Hepxasetowe RIEEE e Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
o| TbiBaembie . . N >15% Si . . ’ .
cTanu cpeaHen R — Cepblit 4yryH | BbicokonpoyHbiii TbIBaEMbIV NatyHb LinHk EpoHsa Ni Co Ni Co Ti cnnasbl Ti cnnasbl
NPOYHOCTH P LU' YyryH KOBKMIA YyryH MarHui ik crnasbl cnnasbl
cTanu . mefp.
BbICOKONpOYHbIiA
YyryH
680 H/mm2 820 H/mm2 850 -1200
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mMm2 Hivm2
L] L] L] ° L] L] e
L] L] L] L] L] L] L] L] L]
° ° [ ] L] L] L[] °
] o] (0] (o] (o)
L] L]
Ji.‘ - EEIS';S HA gf'l,';s HB ,// 90° 45° R S;Z’SM Q)O (p° M : Ma:zi;‘cﬂ%foe MeHee
VN =] [c—= J >/ J 3y6a 5° 45 i f nACo-G 48 HRC

McnoaHeHne l'eoMeTpus pexyLLero knnHa onTuManbHa Ans 06paboTku BbiCokonerpoBaHHbIx TpyAHOoOpabaTbiBaeMbix cTanei, nernpoBaHHbIx YyryHos, NiCo 1 Ti cnnasos n
ofecrneyvBaeT cpefjHe NokasaTen LLepoXoBaTocTH 06paboTaHHi MOBEPXHOCTY NP OCTAaTOYHO GoNbLUMX 0GbeMaX yaansemoro Matepuana.
PexomeHzayeTcst Ans Nomy41cToBO U YNCTOBOI 0GpaBoTKM.
EML yANUHEeHHbIe

Pasmepbl B MM [lononHuTensbHO 3akasbliBaeMble Onumn a0 -

O6o03HauyeHune D1 |d2| L1 |12 DIN cTovikoe

h10 h6 MM MM E y ﬂ ?f’ffs rloKpLITMe

EML 3-3-65-22.3.45-05 3 3 65 22 F 0,04-0,1 AICrN
EML 4-4-65-22.3.45-05 4 4 65 22 F 0,04-0,1 AICrN
EML 5-5-65-22.3.45-05 5 5 65 22 F 0,04-0,1 AICrN
EML 6-6-65-25.3.45-05 6 6 65 25 B F 0,04-0,1 R0,5-1,3 w AICrN
EML 7-7-65-25.3.45-05 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AICrN
EML 8-8-65-25.3.45-05 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 w AICrN
EML 8-8-81-38.3.45-05 8 8 81 38 B F 0,04-0,15 R 0,5-1,8 w AICrN
EML 9-9-81-25.3.45-05 9 9 81 25 B F 0,04-0,15 R 0,5-2 AICrN
EML 10-10-81-38.3.45-05 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 w AICrN
EML 12-12-81-40.3.45-05 12 12 81 40 B F 0,04-0,2 R0,5-2,5 w AICrN
EML 12-12-110-45.3.45-05 12 12 | 110 45 B F 0,04-0,2 R 0,5-2,7 w AICrN
EML 14-14-110-50.3.45-05 14 14 | 110 50 B F 0,04-0,25 R 0,5-3,1 w AICrN
EML 15-16-110-50.3.45-05 15 16 | 110 50 B F 0,04-0,25 R 0,5-3,4 w AICrN
EML 16-16-110-50.3.45-05 16 16 | 110 50 B F 0,04-0,3 R 0,5-3,6 w AICrN
EML 18-18-150-65.3.45-05 18 18 [ 150 | 65 B F 0,04-0,35 R 0,5-4 w AICrN
EML 20-20-150-65.3.45-05 20 20 | 150 | 65 B F 0,04-0,4 R 0,5-4,5 w AICrN
EML 22-22-150-65.3.45-05 22 22 | 150 | 65 B F 0,04-0,5 R 0,5-4,9 AICrN
EML 25-25-150-65.3.45-05 25 25 | 150 | 65 B F 0,04-0,5 R 0,5-5,6 w AICrN

Ipu 3acBepnnBaHM ymeHbLuMTe nogady Ha 70%.
[Mpu paboTe Ha 6onbLUMX CKOPOCTAX pesaHus HeobxoauMo banaHcMpoBaTb PEXYLLMIA MHCTPYMEHT C 3aXUMHbIM NaTPOHOM.

Hanuume nokpbiTns 06s3aTensHo.

5)
6)
7) Mpwu BenuumnHe npunycka Mexee 0,1D 3HayeHne nogayn MOXeT BbITb yBENNYEHO.
8)
9)

MpumereHne COX xenatensHo.

www.tvintos.ru
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

4-x 3y6a9 LeAbHOS TBEPAOCMNAQBHAA KOHLLEBAS dOpe3qd, AAT OBPABOTKM

Cranm ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHNTHble
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaseloLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrepoaucTble o yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cTanm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeHTanbHble SBKANEHHE HepxasetoLLye
matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
Ll s cTanu cTanu
e
=
w o - K
%’ o >450 Himm2 43;)MZII020 450-550 Himm2 550-700 H/mm2 73?“"?,'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
= -
g S 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
£ 8 MpumeHexne . (] (] . (]
=
g o 2 Omynbeus L] . . . . . . °
§ x BMC ° ° ° ° ° ° ° °
2 O
£© macro o o o o ) o ° o
o
= CxaTblit BO3YX . . . . . . .

— -

EM HOpPManbHOW ASIUHbI
Pasmepbl B MM ,D,OI'IOJ'IHI/ITeJ'IbHO 3aKa3blBaeMble onunmn IHOCO -
O6o03HauyeHue D1 (|d2 L1 12 DIN ] cToiKoe
h10 | h6 MM MM E y J ‘&Eﬂ: rokpermie
EM 2-2-40-8.4.45-05 2| 2 40 8 F 0,04-0,1 AICrN
EM 3-3-40-8.4.45-05 3|3 40 8 F 0,04-0,1 AICrN
EM 4-4-40-10.4.45-05 4 | 4 40 10 F 0,04-0,1 AICrN
EM 5-5-45-12.4.45-05 5|5 45 12 F 0,04-0,1 AICrN
EM 6-6-45-16.4.45-05 6 | 6 45 16 B F 0,04-0,1 R0,5-1,3 w AICrN
EM 7-7-45-20.4.45-05 7|7 45 20 B F 0,04-0,1 R0,5-1,6 AICrN
EM 8-8-53-20.4.45-05 8 | 8 53 20 B F 0,04-0,15 R0,5-1,8 w AICrN
EM 9-9-53-20.4.45-05 9 |9 53 20 B F 0,04-0,15 R 0,5-2 AICrN
EM 10-10-64-22.4.45-05 10 | 10 64 22 B F 0,04-0,2 R0,5-2,2 w AICrN
EM 11-12-64-22.4.45-05 1 |12 64 22 B F 0,04-0,2 R0,5-2,5 w AICrN
EM 12-12-64-22.4.45-05 12 |12 64 22 B F 0,04-0,2 R0,5-2,7 w AICrN
EM 14-14-81-26.4.45-05 14 | 14 81 26 B F 0,04-0,25 R 0,5-3,1 w AICrN
EM 15-16-81-32.4.45-05 15 | 16 81 32 B F 0,04-0,25 R0,5-3,4 w AICrN
EM 16-16-81-32.4.45-05 16 | 16 81 32 B F 0,04-0,3 R0,5-3,6 w AICrN
EM 18-18-81-32.4.45-05 18 | 18 81 32 B F 0,04-0,35 R 0,5-4 w AICrN
EM 20-20-105-38.4.45-05 20 |20 | 105 |38 B F 0,04-0,4 R 0,5-4,5 w AICrN
EM 22-22-105-38.4.45-05 22 |22 | 105 |38 B F 0,04-0,5 R 0,5-4,9 AICrN
EM 25-25-105-38.4.45-05 25 |25 | 105 |38 B F 0,04-0,5 R 0,5-5,6 w AICrN

1) Mpu pabote menkopa3mepHbIMK (pesamu (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpu manoit rnybuHe pesanns YacToTa BpalLeHNs 1 Nodada MoryT ObiTb YBENMYEHDI.

3) Ecnw 3aroToBka 3akpenneHa HefOCTaTOYHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs GueHme  LyM, CeayeT YMEeHbLUMTb YacToTy
BpaLLEHNs 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTb MEHBLLYHO ry6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHie.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

30KAAEHHbIX U TPYAHOOBPABATHIBAEMbIX MATEPUAAOB. (4.45-05)

TNervpoBaHHbIi
i yryH
Hepxasetowe RIEEE 2 Koskuit uyryn | TpyaHoobpaba- Al <15% Si Al .
o TbiBaeMble . . . >15% Si A . ) .
cTanu cpeaHen S Cepblit YyryH | BbiCokonpoyHbii ThIBaEMbIN NatyHb LinHk Bpoea Ni Co Ni Co Ti cnnasebl Ti cnnasbl
NPOYHOCTH P YyryH KOBKMIA YyryH MarHui ’ crinasbl cnnasbl
cTanu . mefp.
BbicokonpoyHbiii
w
yryH u g
il
680 H/mm2 820 Himm2 850 -1200 g0
- - o o g - a5 =
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2 8 E
—_ X
[ ) [ ] L] L] L] [ ] [ ] L] o £ 8
w =
L] L] L] [ ] L] ° L] [ ] L] L] L] ne' 5
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] ] (o] [e]
L] L] L]
DIN DIN / / Yron [€>) (p° W3HococToitkoe MeHee
]Ei-» 6535 HA| |6535 HB ’/ o . é
R o ) A w88 T2 e e 48HRC

McnoAHeHne  TeoMeTpus pexyLLero knnHa onTmanbHa Ansi 06paboTk BbiCOKONernpoBaHHbIX TpyAHOOGpabaTbiBaeMbIx cTanel, nermpoBanHbix 4yryHos, NiCo 1 Ti cnrnasos u
obecrieunBaeT XopoLLne nokasaTenu LWepoXoBaTocTy 06paboTaHHoI NOBEPXHOCTY NPW A0CTaTOYHO BLICOKUX pexXuMax pe3aHis. PekoMeHayeTcs Anst YUCTOBOM

obpaboTtku.
EML yANUHEHHbIe

Pasmepbl B MM ﬂOI'IOJ'IHI/ITeJ'IbHO 3aKa3blBaeMble onuun VIHOCO -

O6o3Ha4yeHue D1 [d2| L1 |12 DIN croiikoe

h10 h6 MM MM u ﬂ J ?i?';s riokpermMe

EML 3-3-65-22.4.45-05 3 3 65 22 F 0,04-0,1 AICrN
EML 4-4-65-22.4.45-05 4 4 65 22 F 0,04-0,1 AICrN
EML 5-5-65-22.4.45-05 5 5 65 22 F 0,04-0,1 AICrN
EML 6-6-65-25.4.45-05 6 6 65 25 B F 0,04-0,1 R 0,5-1,3 w AICrN
EML 7-7-65-25.4.45-05 7 7 65 25 B F 0,04-0,1 R 0,5-1,3 AICrN
EML 8-8-65-25.4.45-05 8 8 65 25 B F 0,04-0,1 R 0,5-1,6 W AICrN
EML 8-8-81-38.4.45-05 8 8 81 38 B F 0,04-0,15 R 0,5-1,8 w AICrN
EML 9-9-81-25.4.45-05 9 9 81 25 B F 0,04-0,15 R 0,5-2 AICrN
EML 10-10-81-38.4.45-05 10 10 81 38 B F 0,04-0,2 R 0,5-2,2 w AICrN
EML 12-12-81-40.4.45-05 12 12 81 40 B F 0,04-0,2 R 0,5-2,5 w AICrN
EML 12-12-110-45.4.45-05 12 12 110 45 B F 0,04-0,2 R 0,5-2,7 w AICrN
EML 14-14-110-50.4.45-05 14 14 110 50 B F 0,04-0,25 R 0,5-3,1 W AICrN
EML 15-16-110-50.4.45-05 15 16 110 50 B F 0,04-0,25 R 0,5-3,4 w AICrN
EML 16-16-110-50.4.45-05 16 16 110 50 B F 0,04-0,3 R 0,5-3,6 W AICrN
EML 18-18-150-65.4.45-05 18 18 150 65 B F 0,04-0,35 R 0,5-4 W AICrN
EML 20-20-150-65.4.45-05 20 20 150 65 B F 0,04-0,4 R 0,5-4,5 w AICrN
EML 22-22-150-65.4.45-05 22 22 150 65 B F 0,04-0,5 R 0,5-4,9 AICrN
EML 25-25-150-65.4.45-05 25 25 150 65 B F 0,04-0,5 R 0,5-5,6 w AICrN

5) Tlpu 3acBepnnBaHM ymeHbLuMTe nogady Ha 70%.

6) MMpu paboTe Ha BonbLLKX CKOPOCTSX pe3aHns HeobxoanMo GanaHcMpoBaTh PEXYLUNIA MHCTPYMEHT C 3aXUMHbIM NaTPOHOM.
7) Mpu BenuumnHe npunycka Meee 0,1D 3HayeHne nogayn MOXeT BbITb yBENNYEHO.

8) Hanuume nokpbiTs 06s3aTENBHO.

9) Mpumenerne COX xenatenbHo.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

5-T1 3y0as LLeAbHOS TBEPAOCMAABHAS KOHLLEBAS dope3q, AAS 0OPABOTKM

Cranw ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkue cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTble yrpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanm cranm, BbICOKOIA VHCTPYMeHTanbHble SBKANCHHE HepxasetoLLye
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
% s cran cranu
o
m =
w X X
%’ § >450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/imm2 73?“"?,'020 900-1200 H/mMm2 >1200 H/imm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § Mpumererne (] . . . .
% 5 2 Omynbeus (] . . ° ° ° ° .
§ x BMC ° ° ° ° ° ° ° °
['Ne)
20 Macno o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
L L1 o
§ 12
| - 1 Kl
D1 d2
f } }
=5
EM HOpPMasbHON AJNINHbI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
M3Hoco -
O6o03HaueHue D1 |d2 L1 12 DIN cToliKoe
457 R 6535 HB NoKpbLITHE
h10 | h6 MM MM [
EM 6-6-45-16.5.45-05 6 6 45 16 F 0,04-0,1 R 0,5 w AICrN
EM 7-7-45-20.5.45-05 7 7 45 20 F 0,04-0,1 R 0,5 AICrN
EM 8-8-53-20.5.45-05 8 8 53 20 F 0,04-0,15 R 0,5-1 w AICrN
EM 9-9-53-20.5.45-05 9 9 53 20 F 0,04-0,15 R 0,5-1 AICrN
EM 10-10-64-22.5.45-05 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AICrN
EM 11-12-64-22.5.45-05 1 |12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 12-12-64-22.5.45-05 12 | 12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 14-14-81-26.5.45-05 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 w AICrN
EM 15-16-81-32.5.45-05 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AICrN
EM 16-16-81-32.5.45-05 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AICrN
EM 18-18-81-32.5.45-05 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 W AICrN
EM 20-20-105-38.5.45-05 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 w AICrN
EM 22-22-105-38.5.45-05 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AICrN
EM 25-25-105-38.5.45-05 25 | 25 105 38 F 0,04-0,5 R 0,5-4,2 w AICrN

1) Mpu pabote menkopa3mepHbiMn dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHust Ha 60...70%, nogady Ha 50...60%.

2) MMpu manoii rnybuHe pesaHuns YacToTa BpaLleHus M nogaya MoryT BbiTb yBENUYeHbI.

3) Ecnu 3aroToBKa 3akpenneHa HeJ0CTAaTOuHO HaAEKHO UMM XECTKOCTb CTaHKa HeAoCTaTouHa, Uin HabrioaaeTcst GUeHIE 1 LuyM, CriesyeT YMEHbLUMTb YacToTy
BpaLLEHNs ¥ NoAaYY NporopLMoHanbHO. Vi ycTaHoBUTL MEHbLLYIO Fy6uHy pesanms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNoMb30BaTh MONYTHOE (hpe3epoBaHue.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJIO0CKMM TOPLIOM TB M HTOC

30KAAEHHbIX M TPYAHOOBPAOATHIBAEMBIX MATEPUAAOB. (5.45-05)

TNervpoBaHHbii
i YyryH
Hepxasetowe TDXS:ZZ?AT? Koskuit uyryn | TpyaHoobpaba- Al <15% Si o ::/I si
CcTanu cpefHen — Cepblit YyryH | BbICokonpoyHbii TbIBaEMbIN NatyHb LinHk 5 0H°3a Ni Co Ni Co Ticnnasbl | Ti cnnasbl
MPOYHOCTH P U—\ YyryH KOBKIM YyryH Marhuit i Crnasbl cnasbl
cTanm . Mefb.
BbicokonpoyHbiii
YyryH % =
oS
o
680 H/mm2 820 Himm2 850 -1200 g0
- - o o g - I =
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB [ 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hi2 5 =
—_ X
° ° L) L] ° L] L] ° L) £ 8
o E
L] L] L] [ ] L] L] L[] [ ] L] L] L] 8 o
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] o] (o] [e]
L] L] L]
! DIN DIN ,/ Yron (€D ) (p° W3HococToitkoe MeHee
—p 6535 HA 6535 HB / ° o
N B o () &) [ 2% I 4B HRG

McnoaHeHne ['eomeTpus pexyLLero knnHa onTumarsHa ans 06paboTki BbICOKONernpoBaHHbIX TpynHoobpabaTbiBaeMbix cTanei, nernposanHbix yyryHos, NiCo u Ti cnnasos 1
obecrneynBaeT Nyylume nokasaTenm WepoxoBaTocTu 06paboTaHHOI NOBEPXHOCTM (MO cpaBHEHMIO ¢ reomeTpuent 4.30-05) Npu OCTaTOMHO BLICOKUX PEXMMaX pe3aHus.
PexomeHpyeTcs Ans unctoeoi 06paboTku.

EML yANWUHEeHHbIe
Pasmepbl B MM D,OI'IOJ'IHMTeJ'IbHO 3aKa3blBaemMble onuunmn I3HOCO -
O603Ha4yeHune D1 |d2 | L1 |12 DIN croiikoe
h 10 h6 MM MM y ﬂ ?EEQB riokpermie
EML 6-6-65-25.5.45-05 6 6 | 65 |25 | FO0,040,1 RO,5 w AICKN
EML 8-8-65-25.5.45-05 8 8 | 65 |25 | Fo0,040,1 R 0,5 W AICrN
EML 8-8-81-38.5.45-05 8 8 81 38 | F0,04-0,15 R 0,5-1 w AICrN
EML 9-9-81-25.5.45-05 9 9 81 25 | F0,04-0,15 R 0,5-1 AICrN
EML 10-10-81-38.5.45-05 10 |10 | 81 38 | F0,0402 | RO515 w AICIN
EML 12-12-81-40.5.45-05 12 |12 | 81 40 | FO0,0402 R0,5-2 w AICFN
EML 12-12-110-45.5.45-05 12 |12 [ 110 |45 | F0,04-02 R 0,5-2 w AICrN
EML 14-14-110-50.5.45-05 14 |14 | 110 |50 | F0,04025 | R0,5-2,3 w AICrN
EML 15-16-110-50.5.45-05 15 |16 | 110 |50 | F0,04025 | R0,5-2,5 w AICIN
EML 16-16-110-50.5.45-05 16 |16 [ 110 |50 | F0,04-03 R0,5-2,7 w AICIN
EML 18-18-150-65.5.45-05 18 18 | 150 [ 65 | F0,04-0,35 R 0,5-3,1 w AICrN
EML 20-20-150-65.5.45-05 20 |20 | 150 |65 | FO0,04-04 R0,5-3,3 w AICrN
EML 22-22-150-65.5.45-05 22 |22 | 150 |65 | F0,04-05 R0,5-3,7 AICrN
EML 25-25-150-65.5.45-05 25 |25 | 150 |65 | F00405 | RO0,5-42 W AICFN

5) [Mpu 3acBepnuBaHui yMeHbluuTe nogady Ha 70%.

6) Mpu paboTe Ha BonbLLMX CKOPOCTSIX pe3aHusi HeoBbXOAUMO GanaHCMpoBaTh PEXYLLNIA MHCTPYMEHT C 3aXWUMHBIM NATPOHOM.
7) Tpu BennunHe npunycka MeHee 0,1D 3HaueHne nogaun MoxeT BbiTb yBEMNYEHO.

8) Hanuume nokpbITUs 06s13aTenbHO.

9) Mpumenerne COX xenatenbHo.
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POCCUA

=

CEPMNYXOBCKMI

MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

6-Tm 3yD6as LeAbHAS TBEPAOCMNACQBHAS KOHLLEBASN AOPE3A, AAT OOPABOTKM

Cranm ¢ coaepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTble yrnpoyHsiemble  [BaHHble cTamm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cranm, BbICOKOIA VHCTPYMeHTanbHble SBKANCHHE HepxasetoLune
martepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
% s cTanu cranu
o
m =
w X X
%’ § >450 Himm2 43;)M7M020 450-550 Himm2 550-700 H/imm2 73?“"?,'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
g g 125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
§ § Mpumererne (] . . . )
% 5 2 Omynbeus (] . . ° ° ° ° .
§ x BMC ° ° ° ° ° ° ° °
o)
£© macno o o o o ) o o o
[N
= CxaTblit BO3YX . . . . . . .
L L1 o
§ 12
- | Kl
D1 d2
f ' }
=5
EM HOpPManbHOW ASIUHbI
Pa3smepbl B MM [ononHuTensHO 3akasbiBaeMble Onumm
M3Hoco -
O6o03HauyeHue D1 |d2 L1 12 DIN cTolikoe
45° R 6535 HB nokpbITUE
h10 | h6 MM MM [
EM 6-6-45-16.6.45-05 6 6 45 16 F 0,04-0,1 R 0,5 w AICrN
EM 7-7-45-20.6.45-05 7 7 45 20 F 0,04-0,1 R0,5 AICrN
EM 8-8-53-20.6.45-05 8 8 53 20 F 0,04-0,15 R 0,5-1 w AICrN
EM 9-9-53-20.6.45-05 9 9 53 20 F 0,04-0,15 R 0,5-1 AICrN
EM 10-10-64-22.6.45-05 10 | 10 64 22 F 0,04-0,2 R 0,5-1,5 w AICrN
EM 11-12-64-22.6.45-05 1 |12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 12-12-64-22.6.45-05 12 | 12 64 22 F 0,04-0,2 R 0,5-2 w AICrN
EM 14-14-81-26.6.45-05 14 | 14 81 26 F 0,04-0,25 R 0,5-2,3 w AICrN
EM 15-16-81-32.6.45-05 15 | 16 81 32 F 0,04-0,25 R 0,5-2,5 w AICrN
EM 16-16-81-32.6.45-05 16 | 16 81 32 F 0,04-0,3 R 0,5-2,7 w AICrN
EM 18-18-81-32.6.45-05 18 | 18 81 32 F 0,04-0,35 R 0,5-3,1 w AICrN
EM 20-20-105-38.6.45-05 20 | 20 105 38 F 0,04-0,4 R 0,5-3,3 w AICrN
EM 22-22-105-38.6.45-05 22 | 22 105 38 F 0,04-0,5 R 0,5-3,7 AICrN
EM 25-25-105-38.6.45-05 25 | 25 105 38 F 0,04-0,5 R 0,54,2 w AICrN

1) Mpu paboTe mMenkopa3mepHbiMK (pe3amn (D<4) B 3aKpbITOM Na3y pekOMEHAYETCS CHU3UTb CKOPOCTb pe3aHist Ha 60...70%, nopady Ha 50...60%.

2) TMpu Manolt rnyGuHe pesaHus YactoTa BpaLyeHust 1 noaaya MoryT GbiTb YBEMMYEHDI.

3) Ecnu 3aroToBKa 3akpenneHa HeJ0CTAaTOYHO HaAEKHO UMM XECTKOCTb CTaHKa HeoCTaTouHa, Unn HabnioaaeTcst GUEHNE W LyM, CriesyeT YMEHbLUMTb YacToTy
BpaLLEHNs 1 NoAayy NponopLMoHanbHo. nu yeTaHoBUTL MEHbLLYI ry6uHy pesanms.

4) Tpu 06paboTke Mo KOHTYPY PeKOMEHAYETCS UCMoNb3oBaTb NONYTHOE (hpe3epoBaHme.
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C NMJIOCKMM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

30KAAEHHbIX M TPYAHOOBPABATHIBAEMbIX MATEPUAAOB. (6.45-05)

McnoaHeHne

JlervpoBaHHbIit
i YyryH
Hepxagetowme Tpi/ﬂzzzzi?:a Kokuit yyryw | TpyaHoobpaba- Al <15% Si N 15‘:} si
CcTanu cpeHein BbicokonpoyHblit TbiBaeMblil NatyHb LinHk ° Ni Co Ni Co Ticnnasbl | Ti cnnasbl
HepxasetoLLe . L BpoHaa,
NPOYHOCTH YyryH KOBKMIA YyryH MarHuit cnnasbl cnnasbl
cTanm . mefab.
BbICOKOMpoYHbIi
YyryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Him2
L] L] L] L] L] L[] L] L]
L] ° [ ] L] ° [ ] [ ] ° L] L]
° ° ° ° ° ] ° ° X
o o o] (o} [e]
L[] L]
| DIN DIN f Yron PED (08 ; VaHococToiikoe MeHee
l =>| |6535HA| |6535HB ’ / o J
YN 00| |0—= % % ‘ ‘*5) RJ Nas | | aB° #* @@ e 48 HRC

l'eoMeTpusi pexyLLero KnnHa onTuMarnbHa Ans 06paboTku BbICOKoNerpoBaHHbIX TpyAHooGpabaTbiBaeMblx cTanei, nermpoaxHbIx YyryHos, NiCo 1 Ti cnnasos.
PekomeHayeTcst Ans uHMLLIHOIM 06paboTky ¢ oBecneyeHneM BbICOKMX Noka3aTerneil LiepoxoBaToCT MOBEPXHOCTM 1 MUHI-MarbHbIMMU NpUMyCKamu.

EML YANWUHEHHbIe
Pasmepbl B MM [ononHuTenbHO 3akasbiBaeMble Onumm
W3Hoco -
O6o03HauyeHue D1 |(d2| L1 12 DIN cToikoe
45° R 6535HB| | nokpuiTne
h10 hé MM MM 8
EML 6-6-65-25.6.45-05 6 6 | 65 [25 | Fo0,0401 R0,5-1,3 W AICrN
EML 8-8-65-25.6.45-05 8 8 65 25 F 0,04-0,1 R 0,5 w AICrN
EML 8-8-81-38.6.45-05 8 8 81 38 | F0,04-0,15 R0,5-1 W AICrN
EML 9-9-81-25.6.45-05 9 9 81 25 | F0,04-0,15 R 0,5-1 AICrN
EML 10-10-81-38.6.45-05 10 10 81 38 F 0,04-0,2 R 0,5-1,5 w AICrN
EML 12-12-81-40.6.45-05 12 12 81 40 F 0,04-0,2 R 0,5-2 w AICrN
EML 12-12-110-45.6.45-05 12 12 | 110 45 F 0,04-0,2 R0,5-2 w AICrN
EML 14-14-110-50.6.45-05 14 14 | 110 |50 | F0,04-0,25 R0,5-2,3 w AICrN
EML 15-16-110-50.6.45-05 15 |16 | 110 |50 | F0,04-025 | RO0,5-2,5 w AICrN
EML 16-16-110-50.6.45-05 16 16 | 110 50 F 0,04-0,3 R0,5-2,7 w AICrN
EML 18-18-150-65.6.45-05 18 18 | 150 65 | F0,04-0,35 R 0,5-3,1 w AICrN
EML 20-20-150-65.6.45-05 20 |20 | 150 |65 | FO0,04-04 R0,5-3,3 w AICrN
EML 22-22-150-65.6.45-05 22 22 150 65 F 0,04-0,5 R 0,5-3,7 AICrN
EML 25-25-150-65.6.45-05 25 25 | 150 65 F 0,04-0,5 R 0,5-4,2 w AICrN
5) MMpw 3acBepnuBaHuy ymeHbluuTe nogady Ha 70%.
6) TMpu paboTe Ha BonbLUMX CKOPOCTSX pe3aHus HeobX0AMMO banaHCMpoBaTh PEXYLLNIA MHCTPYMEHT C 3aXWUMHBIM NaTPOHOM.
7) Tpw BennunHe npunycka mexee 0,1D 3HayeHne noaayn MoxeT ObiTb yBENNYEHO.
8) Hanunume nokpbITUs 06s13aTenbHO.
9) MpumeHerre COX xenaTensHo.

POCCH4A

OPE3bl KOHLIEBBIE
C MNNoCKMM TOPLIOM
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

2-x 3y0as LLeAbHAS TBEPAOCMNAABHAS KOHLEBAS dope3d, CO CHEPUIECKMM

Cranu ¢ cogepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerspoBaHHble PyA P ayCTEeHUTHble
. .| TbIBaeMble cTanm
Msirkne cpepHeTBépable nervpo- CTanm noBbILIEHHON . HepxasetoLupe
ABTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTble yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanm cranm, BbICOKOIA VHCTPYMeHTanbHble sakaneHHue | HEPXaBeloue
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
cTanm cTanm
>450 H/mm2 43?M7M020 450-550 Himm2 550-700 H/imm2 73?'“?;)20 900-1200 H/mMm2 >1200 H/imm2 600 H/mMm2
125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
IMpumererne o o . . o
® Omynbens . (] (] . ° . . .
=
3 x BMC [ ° ° ° [ ° ° °
30
£© macno o o o o ) o o o
[N
= CxaTblit BO3YX . . . . . . .
f
L
& R —
EMC HOpPManbHOW ASIUHbI
[lononHuTensHO
Pa3Mepbl B MM 3aKasblBaemble onuun M3Hoco -
O0o3Ha4YeHue D1 d2 L1 12 DIN cToiikoe
6535 HB NoKpbITUE
h10 hé MM MM c—/s
EMC 2-2-40-8.2.30-03 2 2 40 8 AICrN
EMC 3-3-40-8.2.30-03 3 3 40 8 AICrN
EMC 4-4-40-10.2.30-03 4 4 40 10 AICrN
EMC 5-5-45-12.2.30-03 5 5 45 12 AICrN
EMC 6-6-45-16.2.30-03 6 6 45 16 w AICrN
EMC 7-7-53-20.2.30-03 7 7 53 20 AICrN
EMC 8-8-53-20.2.30-03 8 8 53 20 W AICrN
EMC 9-9-53-20.2.30-03 9 9 53 20 AICrN
EMC 10-10-64-22.2.30-03 10 10 64 22 W AICrN
EMC 11-12-64-22.2.30-03 " 12 64 22 w AICrN
EMC 12-12-64-22.2.30-03 12 12 64 22 W AICrN
EMC 14-14-81-26.2.30-03 14 14 81 26 W AICrN
EMC 15-16-81-32.2.30-03 15 16 81 32 w AICrN
EMC 16-16-81-32.2.30-03 16 16 81 32 w AICrN
EMC 18-18-81-32.2.30-03 18 18 81 32 w AICrN
EMC 20-20-105-38.2.30-03 20 20 105 38 w AICrN
EMC 22-22-105-38.2.30-03 22 22 105 38 AICrN
EMC 25-25-105-38.2.30-03 25 25 105 38 w AICrN

1) Mpu paboTe menkopa3mepHbiMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHnst Ha 60...70%, nogady Ha 50...60%.

2) Tpw manoit rnybuHe pesanns YacToTa BpalLeHNs 1 NoAava MoryT ObiTb YBENMYEHDI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs GueHme  LyM, CneayeT YMeHbLUMTb YacToTy
BpaLLEeHNs 1 nofia4y NPONoOpLMOHaNbHO. M yCTaHoBUTL MeHBILLYHO ry6uHY pesanms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHue.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

CO COEPUNYECKMM TOPLIOM TB M HTOC

TOPLLOM, AAT TPYAHOOBPADATLHIBAEMBbIX MATEPUAAOB (2.30-03)

TNervpoBaHHbiIi
. HyryH
Hepxasetowme TPXS:ZZZZ?? Koskui uyryn | TpyaHoobpaba- Al <15% Si > 15‘:} si
cTanu cpeaHen EN— Cepblit YyryH | BbiCoKOnpoYHbiIi ThIBaeMbIN NatyHb LinHk 5 0H°3a Ni Co Ni Co Ti cnnasbl Ti cnnasbl
MPOYHOCTH P H YyryH KOBKI YyryH Marhuit — Crnasbl cnasbl
cTanm . Mefb.
BbicokonpoyHbiii
4yryH
680 H/mm2 820 Himm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2
L] L] L] L] L] [e] [ ] L] L]
L] L] L] [ ] L] L] L[] [ ] L] L] L]
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] o (o] [e]
L] L] L]
Fcfj - EEI;';S HA snégs B IFi :_i_ 4.\: ¥ €D ) (PO Yron W3HococToitkoe 38-60
el A = I P R s || bR

VICMOAHEHNE  TeomeTpys PEXYLLEro KMHA ONTUMANbHA A1 06PaGOTKIN BbICOKOMIErPOBaHHLIX TPY/AHOOGPaBATLIBAEMBIX CTareld, NerpoBaHHbIX YyryHos, NiCo 1 Ti cnnasos
obecneymnBaeT MakcuManbHyt MPOYHOCTL MHCTPYMEHTa MPK MakcUMarnbHOM yaaneHun Matepuana. MokasaTenu WepoxoBaTocTu 0bpaboTaHHoN NoBEpXHOCTY
HEBbICOKIE. PEKOMEHAYETCS s YEPHOBOI W NOMyYNCTOBOI 06paboTky.

EMCL YANUHEHHbIe
Pasmepb! B MM soiasmmaonss onunt| yosoco
O603Ha4YeHne D1 |d2]| L1 |12 DIN cToitkoe
h10 h6é MM MM 653[% rloxpertue
EMCL 3-3-65-22.2.30-03 3 3 65 22 AICrN
EMCL 4-4-65-22.2.30-03 4 4 65 22 AICrN
EMCL 5-5-65-22.2.30-03 5 5 65 22 AICrN
EMCL 6-6-65-25.2.30-03 6 6 65 25 w AICrN
EMCL 7-7-65-25.2.30-03 7 7 65 25 W AICrN
EMCL 8-8-65-25.2.30-03 8 8 65 25 AICrN
EMCL 8-8-81-38.2.30-03 8 8 81 38 w AICrN
EMCL 9-9-81-25.2.30-03 9 9 81 25 AICrN
EMCL 10-10-81-38.2.30-03 10 10 81 38 w AICrN
EMCL 12-12-81-40.2.30-03 12 12 81 40 W AICrN
EMCL 12-12-110-45.2.30-03 12 12 | 110 45 W AICrN
EMCL 14-14-110-50.2.30-03 14 14 | 110 50 w AICrN
EMCL 15-16-110-50.2.30-03 15 16 | 110 50 w AICrN
EMCL 16-16-110-50.2.30-03 16 16 | 110 50 w AICrN
EMCL 18-18-150-65.2.30-03 18 18 | 150 65 w AICrN
EMCL 20-20-150-65.2.30-03 20 20 | 150 65 w AICrN
EMCL 22-22-150-65.2.30-03 22 22 | 150 65 AICrN
EMCL 25-25-150-65.2.30-03 25 25 | 150 65 w AICrN

5) Tlpu 3acBepnnBaHv ymeHbLuMTe nogady Ha 70%.

6) TMpu paboTe Ha BonbLLMX CKOPOCTSIX pe3aHusi HeOOXOAMMO BanaHCMpoBaTh PEXYLLNA UHCTPYMEHT C 3aXUMHBIM NATPOHOM.
7) Mpu BenuumnHe npunycka Mexee 0,1D 3HayeHne nogaym MOXeT BbiTb yBENNYEHO.

8) Hanuume nokpbiTs 06s3aTENBHO.

9) Mpumenerne COX xenatenbHo.
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POCCU4A

5

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PE3bl KOHLIEBbIE

50

3-x 3y0as LLeAbHAS TBEPAOCMIACBHAS KOHLLEBAS dope3d, CO CAEPUIECKMM

Cranu ¢ conepx-em TovaHooBoata- MpocTble
C>0,5%, Bbicoko- | BeicokonerspoBaHHble PYA P ayCTeHUTHblE
. .| TbiBaeMble cTanm
Msirkve cpenHeTBEpable nermpo- CTanu NOBbILIEHHOM . HepxaseloLme
ABTOMaTHbIE | KOHCTPYKUMOHHbIE C BbICOKOW
yrnepogucTble YNpoyHsieMble  |BaHHble cTany| NpOYHOCTH, cTanm,
. cTan cranu C<0,5% . TBEPAOCTbIO,
OGpabatbiBaeMblit cTanm cTanm, BbICOKOIA MHCTPYMEHTasbHble sakaneniue | HEPKaBeloue
martepuan HW3KONerpoBaHble | MPoYHOCTH cTanm crann 3-6 aBTOMaTHblE
cTanm cranm
>450 H/Mm2 4S?MLOZO 450-550 H/imm2 550-700 H/mm2 73?M?,1020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
125 HB 210 HB 125 HB 210 HB 27 HRC 38 HRC 38-60 HRC 180 HB
MpumeHeHne o o . ° o
® Omynbeus . . . ) . . . .
§ % BMC ° o ° ° ° ° ° °
[Ne]
R macro o o o o o o o o
o
= CxatbIit BO3LyX . . . . . ° .
e L1
| =S e
- v i
D1 R S -d2
| = g ) “ }
EMC HOpPManbHOW ANUHbI
it
Paswepei s wn | Joeee T
O0o3HayeHUue D1 d2 L1 12 DIN cToiikoe
6535 HB NoKpbITUE
h 10 h6 MM MM C—s
EMC 2-2-40-8.3.30-03 2 2 40 8 AICrN
EMC 3-3-40-8.3.30-03 3 3 40 8 AICrN
EMC 4-4-40-10.3.30-03 4 4 40 10 AICrN
EMC 5-5-45-12.3.30-03 5 5 45 12 AICrN
EMC 6-6-45-16.3.30-03 6 6 45 16 B w AICrN
EMC 7-7-53-20.3.30-03 7 7 53 20 B AICrN
EMC 8-8-53-20.3.30-03 8 8 53 20 B w AICrN
EMC 9-9-53-20.3.30-03 9 9 53 20 B AICrN
EMC 10-10-64-22.3.30-03 10 10 64 22 B w AICrN
EMC 11-12-64-22.3.30-03 1" 12 64 22 B w AICrN
EMC 12-12-64-22.3.30-03 12 12 64 22 B w AICrN
EMC 14-14-81-26.3.30-03 14 14 81 26 B w AICrN
EMC 15-16-81-32.3.30-03 15 16 81 32 B w AICrN
EMC 16-16-81-32.3.30-03 16 16 81 32 B w AICrN
EMC 18-18-81-32.3.30-03 18 18 81 32 B w AICrN
EMC 20-20-105-38.3.30-03 20 20 105 38 B w AICrN
EMC 22-22-105-38.3.30-03 22 22 105 38 B AICrN
EMC 25-25-105-38.3.30-03 25 25 105 38 B w AICrN

1) Mpu paBoTe menkopaamepHbIMU hpesamm (D<4) B 3aKpbITOM Na3y PEKOMEHAYETCS CHIU3UTb CKOPOCTb pe3aHus Ha 60...70%, nogady Ha 50...60%.
2) Tpw manoit rny6uHe pesaHus YacToTa BpaLLeHust 1 nogaya MoryT BbiTb yBennyeHbl.
3) Ecnv 3aroToBka 3akpensneHa HeloCTaTOYHO HAZEXKHO UMM XECTKOCTb CTaHKa HeAoCTaTouHa, Uk HabniofaeTcst BUeHe 1 LWyM, cneayeT yMEHbLUMTb YacToTy
BpaLLEHs M nofady NponopLMoHanbHO. Vinu ycTaHoBUTb MeHBLLYH rny61HY pesanus.

4) TMpu obpaboTke MO KOHTYPY PEKOMEHAYETCS UCMONb30BaTb NOMYTHOE (hpe3epoBaHMe.

www.tvintos.ru




CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHBI 3ABOA

CO COEPUNYECKMM TOPLIOM TB M HTOC

TOPLLOM, AAF TPYAHOOBPABOATHIBAEMBIX MATEPUAAOB (3.30-03)

TNervpoBaHHbIi
- HyryH
Hepxasetowme TDXS:ZZ?AT? Koskuit uyryn | TpyaHoobpaba- Al <15% Si o ;:/I si
cTanu cpeaHen — Cepblit YyryH | BbICokonpoYHbii ThIBaeMbIN NatyHb LinHk 5 0H°3a Ni Co Ni Co Ti cnnasbl Ti cnnasbl
MPOYHOCTH P U—\ YyryH KOBKM YyryH Maruit — Crnasbl cnasbl
cTanm . mefb.
BbicokonpoyHbiii
UyryH
680 H/mm2 820 H/mm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2
L] L] L] L] L] ] [ ] L] L]
L] L] L[] [ ] L] [ ] [ ] [ ] [ ] L] L[]
L] L] L[] L[] L] L] L[] [ ] [ ]
(o} (o] o] o] o] (o)
L] L] L]
Fcfj - Eégs HA sDégs B IFi . { = ¥ €D ) (PO Yron WaHococToitkoe 38-60
v (= = B i (serl |t ) e | HRC

McnoaHeHne 'eomeTpus pesyLLero knHa onTimarnsHa Ans 06paboTki BbICOKONErMpoBaHHbIx TpyAHoo6pabaTbiBaeMbIx cTaneii, nernpoBakHbix YyryHos, NiCo u Ti cnnasos 1
obecneunBaeT cpeHIe nokasaTeny LiepoxoBaToCTi 06paboTaHHON MOBEPXHOCTI NPK AOCTATOMHO GonbLuMX 0Bbemax yaansemoro Matepuana. PekomeHayetcs
ANs NOMyYNCTOBOI W YCTOBON 06pabOTKM.

EMCL YANUHEHHbIe
Pasmepbl B MM saasmmaenms o | yiooco.
O0o03Ha4YeHue D1 d2 L1 12 DIN cToliKoe
h10 h6é MM MM g ?%3 rioxpertue
EMCL 3-3-65-22.3.30-03 3 3 65 22 AICrN
EMCL 4-4-65-22.3.30-03 4 4 65 22 AICrN
EMCL 5-5-65-22.3.30-03 5 5 65 22 AICrN
EMCL 6-6-65-25.3.30-03 6 6 65 25 B W AICrN
EMCL 7-7-65-25.3.30-03 7 7 65 25 B AICrN
EMCL 8-8-65-25.3.30-03 8 8 65 25 B w AICrN
EMCL 8-8-81-38.3.30-03 8 8 81 38 B W AICrN
EMCL 9-9-81-25.3.30-03 9 9 81 25 B AICrN
EMCL 10-10-81-38.3.30-03 10 10 81 38 B W AICrN
EMCL 12-12-81-40.3.30-03 12 12 81 40 B W AICrN
EMCL 12-12-110-45.3.30-03 12 12 | 110 45 B w AICrN
EMCL 14-14-110-50.3.30-03 14 14 | 110 50 B W AICrN
EMCL 15-16-110-50.3.30-03 15 16 | 110 50 B W AICrN
EMCL 16-16-110-50.3.30-03 16 16 110 50 B w AICrN
EMCL 18-18-150-65.3.30-03 18 18 | 150 65 B W AICrN
EMCL 20-20-150-65.3.30-03 20 20 | 150 65 B W AICrN
EMCL 22-22-150-65.3.30-03 22 22 | 150 65 B AICrN
EMCL 25-25-150-65.3.30-03 25 25 150 65 B w AICrN

5) Tlpu 3acBepnnBaHM ymeHbLuMTe nogady Ha 70%.

6) Mpu paboTe Ha BombLLMX CKOPOCTSIX pe3aHusi HEOBXOAMMO BanaHCMpoBaTh PEXYLLNA MHCTPYMEHT C 3aXUMHBIM NATPOHOM.
7) Mpu BenuumnHe npunycka Mexee 0,1D 3HayeHne nogayn MOXeT BbiTb yBENNYEHO.

8) Hanuumne nokpbiTs 06s3aTENBHO.

9) Mpumenerne COX xenatenbHo.
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POCCU4A

5

CEPMNYXOBCKMUI

MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

4-x 3y6Qs LeAbHOS TBEPAOCMACBHAS KOHLLEBAS AOPEe3d, CO CAPEPUMIECKMM

Cranu c conepx-em TovaHooBpaGa- MpocTble
C>0,5%, Bbicoko- | BeicokonerpoBaHHble PyA P ayCTEHUTHble
. .~ | TbIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBblILLIEHHON N HepxaseloLLe
AsTOMaTHbIE | KOHCTPYKLMOHHbIE C BbICOKOW
yrnepoaucTbie YNpOYHsiemMble  |BaHHblE cTanm MPOYHOCTH, cTanm,
. cTanm cranu C<0,5% N TBEPLAOCTbIO,
O6pabaTbiBaeMblit cTanu cTanm, BbICOKOI MHCTPYMEHTanbHble SBKANGHHLE HepxasetoLLe
matepuan HU3KOrer1poBaHbIe | MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
cranu cTanu
>450 H/mMm2 43?M7M020 450-550 H/mMm2 550-700 H/mm2 73?M3020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
125 HB 210 HB 125HB 210HB 97 HRC 38 HRC 38-60 HRC 180 HB
lMpumeHerne o o . ) o
o 3Myn|,(;y|;| ° ° ° ° ° ° ° °
§ x BMC ° ° ° ° ° ° ° °
29
0 macro o o o o o o o o
o
= Cxatblit BO3ayX . . . . . . .
¥
[—

HOPManbHOW ANWHLI
Pasmepel B MM saiganamems o | vanoco.
O603Ha4YeHne D1 |d2]| L1 12 DIN cToiikoe
h10 h6 MM MM g ‘%3 rokpeiTne
EMC 2-2-40-8.4.30-03 2 2 40 AICrN
EMC 3-3-40-8.4.30-03 3 3 40 AICrN
EMC 4-4-40-10.4.30-03 4 4 40 10 AICrN
EMC 5-5-45-12.4.30-03 5 5 45 12 AICrN
EMC 6-6-45-16.4.30-03 6 6 45 16 B W AICrN
EMC 7-7-53-20.4.30-03 7 7 53 20 B AICrN
EMC 8-8-53-20.4.30-03 8 8 53 20 B W AICrN
EMC 9-9-53-20.4.30-03 9 9 53 20 B AICrN
EMC 10-10-64-22.4.30-03 10 10 64 22 B W AICrN
EMC 11-12-64-22.4.30-03 11 12 64 22 B W AICrN
EMC 12-12-64-22.4.30-03 12 12 64 22 B W AICrN
EMC 14-14-81-26.4.30-03 14 14 81 26 B W AICrN
EMC 15-16-81-32.4.30-03 15 16 81 32 B W AICrN
EMC 16-16-81-32.4.30-03 16 16 81 32 B w AICrN
EMC 18-18-81-32.4.30-03 18 18 81 32 B W AICrN
EMC 20-20-105-38.4.30-03 20 20 105 38 B w AICrN
EMC 22-22-105-38.4.30-03 22 22 105 38 B AICrN
EMC 25-25-105-38.4.30-03 25 25 105 38 B W AICrN

1) Mpu paboTe menkopaamepHbIMn pesamm (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTbL CKOPOCTb pe3aHns Ha 60...70%, noaady Ha 50...60%.

2) Tpu manoit rnybuHe pesaHns YacToTa BpaLLeHs 1 noaaya MoryT ObiTb yBENMYeHbl.

3) Ecnw 3aroToBka 3akpenneHa He[OCTAaTOMHO HAAEXKHO UMK XECTKOCTb CTaHKa HeAOCTaTOuHa, N HabniopaeTcs brenme u LyM, CneayeT YMeHbLUMTb YacToTy
BpaLLEeH!s 1 nofa4y NPOnopLMOHanbHO. M yCTaHoBUTL MeHBILLYHO ry6uUHY pe3anms.

4) Mpu o6paboTke MO KOHTYPY PEKOMEHAYETCS UCMOMNb30BaTb MOMYTHOE (hpe3epoBaHue.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

CO COEPUNYECKMM TOPLIOM TB M HTOC

TOPLLOM, AAS TPYAHOOBPADATLEIBAEMBIX MATEPUAAOB (4.30-03)

JlernpoBaHHbIi
- HyryH
Hepxasetolme Tp{g::z?ﬂi?:a Koskuit uyryn | TpyaHoobpaba- Al <15% Si >1 SAD/I si
CTanu cpeaHen E——— Cepblit YyryH | BbiCokonpoyHbii TbIBaeMbIN JlaTyHb LinHk 5 OHnaa Ni Co Ni Co Ti cnnasbl Ti cnnasbl
MPOYHOCTH P = yryH KOBKI YyryH Marxui PR Cnnasbl Ccrnasbl
cTanm . mefb.
BbicokonpoyHbIit
yryH
680 H/mm2 820 H/imm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | < 850 H/mMm2 Him2
L] L] ] [ ] L] ] L] L] ]
L[] L[] [ ] [ ] [ ] L[] [ ] [ ] L[] L[] [ ]
L[] L[] L[] L] L[] L] L] L[] L]
o] o] o] (o) o] (o}
L] L] L]
w - E;l;s HA E;I;s B Ez % ¥ €D ) (pO Yron WaHococTolikoe 38-60
D1 3aTo4KKn
Y SEERMAREN || o

McnoaHeHne 'eomeTpus pexyLLero KnHa onTiManbHa Ans 06paboTkin BbICOKONErMpoBaHHbIx TpyAHOOGpabaTbiBaeMbix cTaneit, nernpoBakHbix YyryHos, NiCo u Ti cnnasos
obecneunBaeT XopoLLMe NMoKa3aTenu LepoxoBaTocTy 0bpaboTaHHO! NOBEPXHOCTM NPK AOCTATOMHO BBICOKMX PeXMaX pe3aHist. PekoMeHyeTcs Ans YucToBom

obpaboTkm.
EMCL yAJNIUHEHHbIe
Paavepi & mm e .
O6o3HayeHue D1 [d2 | L1 12 DIN cToiikoe
h 10 h6 MM MM E 653[% riokperTMe
EMCL 3-3-65-22.4.30-03 3 3| 65 |22 AICIN
EMCL 4-4-65-22.4.30-03 4 4 | 65 |22 AICIN
EMCL 5-5-65-22.4.30-03 5 5| 65 |22 AICrN
EMCL 6-6-65-25.4.30-03 6 6 | 65 |25 B w AICIN
EMCL 7-7-65-25.4.30-03 7 7| 65 |25 B AICIN
EMCL 8-8-65-25.4.30-03 8 8 | 65 |25 B w AICIN
EMCL 8-8-81-38.4.30-03 8 8 | 81 |38 B w AICIN
EMCL 9-9-81-25.4.30-03 9 9 | 8 |25 B AICIN
EMCL 10-10-81-38.4.30-03 10 |10 | 81 |38 B w AICIN
EMCL 12-12-81-40.4.30-03 12 |12 | 81 |40 B w AICIN
EMCL 12-12-110-45.4.30-03 12 |12 [ 110 |45 B w AICIN
EMCL 14-14-110-50.4.30-03 14 |14 [ 110 |50 B w AICIN
EMCL 15-16-110-50.4.30-03 15 |16 | 110 | 50 B w AICIN
EMCL 16-16-110-50.4.30-03 16 |16 [ 110 | 50 B w AICFN
EMCL 18-18-150-65.4.30-03 18 |18 | 150 | 65 B w AICIN
EMCL 20-20-150-65.4.30-03 20 |20 | 150 |65 B w AICIN
EMCL 22-22-150-65.4.30-03 22 | 22| 150 |65 B AICIN
EMCL 25-25-150-65.4.30-03 25 |25 | 150 | 65 B w AICIN

5) Tpu 3acBepnnBaHiM ymMeHblunTe nogady Ha 70%.

6) Mpu pabote Ha Gonblunx CKOPOCTSIX pe3aHns HeobXxoanMo banaHcpoBaTh PEXYLUMIA UHCTPYMEHT C 3KMMHBIM NaTPOHOM.
7) Mpw BennumnHe npunycka meHee 0,1D 3HayeHne nofayn MOXET BbiTb YBENNYEHO.

8) Hannune nokpbiTus 06s13aTeNbHO.

9) Mpumenenne COX xenatenbHo.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

2-x 3ybas uenbHas TBepaocnnaBHas koHueBas pesa, co

Cranu ¢ conepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble PyA P ayCTEeHUTHble
. _ | ToIBaemble cTanm
Msrkue cpeaHeTBépble nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
AsTomaTHble | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTbie yrpoyHsiemble  [BaHHble cTanm MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
ObpabarbiBaemblit cTanm cTanm, BbICOKOIA VHCTPYMEHTanbHble SBKANCHHE HepxagetoLLye
matepuan HU3KOMeEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
cTanm cTanu
>450 H/mm2 43?M7M020 450-550 H/mMm2 550-700 H/mm2 7S?M?\/IO20 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
IMpumererne . . . . o o )
® Omynbens . (] L] . . . . .
=
3 x BMC [ ° ° [ [ ° ° °
30
£© macno o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
f
L
% e
EMC HOpManbHOW ANMUHLI
[lononHuTensHO
Pa3Mepb| B MM 3aKasblBaemble onuun M3Hoco -
O603HaueHue D1 (d2| L1 12 DIN cToitkoe
6535 HB NoKpbITUE
h10 hé MM MM c—/s
EMC 2-2-40-8.2.30-10 2 2 40 8 AITiN
EMC 3-3-40-8.2.30-10 3 3 40 8 AITIN
EMC 4-4-40-10.2.30-10 4 4 40 10 AITiN
EMC 5-5-45-12.2.30-10 5 5 45 12 AITIN
EMC 6-6-45-16.2.30-10 6 6 45 16 W AITIiN
EMC 7-7-53-20.2.30-10 7 7 53 20 AITiN
EMC 8-8-53-20.2.30-10 8 8 53 20 W AITIN
EMC 9-9-53-20.2.30-10 9 9 53 20 AITiN
EMC 10-10-64-22.2.30-10 10 10 64 22 w AITiN
EMC 11-12-64-22.2.30-10 " 12 64 22 W AITiN
EMC 12-12-64-22.2.30-10 12 12 64 22 W AITiN
EMC 14-14-81-26.2.30-10 14 14 81 26 w AITIN
EMC 15-16-81-32.2.30-10 15 16 81 32 W AITiN
EMC 16-16-81-32.2.30-10 16 16 81 32 w AITiN
EMC 18-18-81-32.2.30-10 18 18 81 32 W AITiN
EMC 20-20-105-38.2.30-10 20 20 105 38 w AITiN
EMC 22-22-105-38.2.30-10 22 22 105 38 AITiN
EMC 25-25-105-38.2.30-10 25 25 105 38 W AITIN

1) Mpw paboTe menkopa3mepHbIMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHnst Ha 60...70%, nogady Ha 50...60%.

2) Tpw manoit rnybuHe pesanns YacToTa BpalLeHNs 1 NoAada MoryT ObiTb YBENMYEHDI.

3) Ecnw 3aroToBka 3akpenneHa HefOCTaTOYHO HAAEXKHO UMK XECTKOCTb CTaHKa HeA0CTaTONHa, N HabniopaeTcs breHme  LyM, CneayeT YMEeHbLUMTb YacToTy
BpaLLEHNs 1 Nofayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTL MEHBLLYHO Ty6uHY pesaHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNOMb30BaThb MONyTHOE (hpe3epoBaHie.

54 www.tvintos.ru



CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

CO COEPUNYECKMM TOPLIOM TB M HTOC

cthepuyeckmm TopLom, obuiero npumeHeHus. (2.30-10)

TNervpoBaHHbIi
- HyryH
Hepxasetowme TPXS:ZZZT? Koskui uyryn | TpyaHoobpaba- Al <15% Si o ::/I si
CcTanu cpeaHen EN— Cepblit YyryH | BbicokonpoyHbii ThIBaeMbIN NatyHb LinHk 5 0H°3a Ni Co Ni Co Ti cnnasbl Ti cnnasbl
MPOYHOCTH P U—\ YyryH KOBKI YyryH Marhuit — Crnasbl cnasbl
cTanm . Mefb.
BbicokonpoyHbiii
UyryH
680 H/mm2 820 H/mm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Hivm2
L] o] o L] L] L] o (o}
L] L] L] [ ] L] L] L[] [ ] L] L] L]
L] L] [ ] [ ] L] ° [ ] [ ] °
(o} (o} o] o] (o] [e]
L] L] L]
E - g.’l)';s HA 60;25 HB E!A % i— < Q)O (P° 33{?&4 am Ma:z(’:(z:(fmllme MeHee
¥ N — —= | |30 £ |y i v 48 HRC

VICMOAHEHNE  TeomeTpys PEXyLLEro KHa ONTUMATbHE AnS 06paGOTKI KOHCTPYKLMOHHBIX 1 NIETIPOBaHHBIX CTANEN, aMioMIHHS 11 0GECTIeUVBAET MaKCMANbHYK0 MPOYHOCTE
MHCTPYMEHTA NMPU MakcUMansHOM yaanerun matepuana. NMokasateny LuepoxosatocTit 06paBoTaHHoi NOBEPXHOCTU HEBBICOKUE. PekOMERAYETCS ANst YEPHOBOM 1
nony4ncToBoi 06paboTky.

EMCL YANUHEHHbIe
Pasmepbl B MM soiaemmaonss onunt| osoco
O603Ha4YeHne D1 |d2| L1 |12 DIN cToitkoe
h10 hé MM MM 653[% roxpertue
EMCL 3-3-65-22.2.30-10 3 3 65 22 AITiN
EMCL 4-4-65-22.2.30-10 4 4 65 22 AITiN
EMCL 5-5-65-22.2.30-10 5 5 65 22 AITIN
EMCL 6-6-65-25.2.30-10 6 6 65 25 W AITiN
EMCL 7-7-65-25.2.30-10 7 7 65 25 AITiN
EMCL 8-8-65-25.2.30-10 8 8 65 25 w AITiN
EMCL 8-8-81-38.2.30-10 8 8 81 38 w AITiN
EMCL 9-9-81-25.2.30-10 9 9 81 25 AITIN
EMCL 10-10-81-38.2.30-10 10 10 81 38 w AITiN
EMCL 12-12-81-40.2.30-10 12 12 81 40 W AITiN
EMCL 12-12-110-45.2.30-10 12 12 | 110 45 W AITIN
EMCL 14-14-110-50.2.30-10 14 14 | 110 50 w AITiN
EMCL 15-16-110-50.2.30-10 15 16 | 110 50 w AITiN
EMCL 16-16-110-50.2.30-10 16 16 | 110 50 w AITiN
EMCL 18-18-150-65.2.30-10 18 18 | 150 65 W AITiN
EMCL 20-20-150-65.2.30-10 20 20 | 150 65 W AITIN
EMCL 22-22-150-65.2.30-10 22 22 | 150 65 AITiN
EMCL 25-25-150-65.2.30-10 25 25 | 150 65 w AITiN

5) Tlpu 3acBepnnBaHv ymeHbLIMTe nogady Ha 70%.

6) TMpu paboTe Ha BonbLLMX CKOPOCTSIX pe3aHusi HeOOXOAMMO BanaHCMpoBaTh PEXYLLNA MHCTPYMEHT C 3aXUMHBIM NATPOHOM.
7) Mpu BennumnHe npunycka Mexee 0,1D 3HayeHne nogayn MOXeT BbiTb yBENUYEHO.

8) Hanuune nokpbITUS ynyyllaeT CTONKOCTb MHCTPYMEHTA.

9) Mpumenerne COX xenatenbHo.
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POCCMHs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

3-x 3y0Qs LLeAbHAs TBEPAOCMACBHAY KOHLLEBAS dope3q, CO

Cranu ¢ cogepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
A . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxaseloLLye
AsToMaTHble | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoauncTbie YNpOYHsieMble  |BaHHbIE CTan MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOI VHCTPYMeHTanbHble SBKANEHHE HepxasetoLLye
matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
cTanm cTanu
>450 H/mm2 4|3?M7M020 450-550 H/mMm2 550-700 H/mm2 732“?/'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
125 HB 210 HB 125 HB 210 HB 97 HRG 38 HRC 38-60 HRC 180 HB
Mpumererne . . . . o o .
o 3MyanMﬂ ° ° ° ° ° ° ° °
§ x BMC ° ° ° ° ° ° ° °
29
0 Macro o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
¥
[—

HOpPMasbHOW AJNIUHbI

Paswepor o ww__ | Joomeee T

O6o3Ha4YeHue D1 [d2 | L1 |12 DIN cToifkoe

h 10 h6 MM MM E (&H? rlokperme

EMC 2-2-40-8.3.30-10 2 | 2| 4 | 8 AITIN
EMC 3-3-40-8.3.30-10 3 | 3| 4 | 8 AITIN
EMC 4-4-40-10.3.30-10 4 4 40 | 10 AITiN
EMC 5-5-45-12.3.30-10 5 | 5| 45 | 12 AITIN
EMC 6-6-45-16.3.30-10 6 | 6| 45 | 16 B w AITIN
EMC 7-7-53-20.3.30-10 7 | 7] 5 |20 B AITIN
EMC 8-8-53-20.3.30-10 8 | 8| 53 |20 B w AITIN
EMC 9-9-53-20.3.30-10 9 |9 | 53 |20 B AITIN
EMC 10-10-64-22.3.30-10 10 [10 | 64 | 22 B w AITIN
EMC 11-12-64-22.3.30-10 1 (12| 64 | 22 B w AITIN
EMC 12-12-64-22.3.30-10 12 [12 | 64 | 22 B w AITIN
EMC 14-14-81-26.3.30-10 14 |14 | 81 | 26 B w AITIN
EMC 15-16-81-32.3.30-10 15 |16 | 81 | 32 B w AITIN
EMC 16-16-81-32.3.30-10 16 [16 | 81 | 32 B w AITIN
EMC 18-18-81-32.3.30-10 18 |18 | 81 | 32 B w AITIN
EMC 20-20-105-38.3.30-10 20 |20 | 105 | 38 B W AITIN
EMC 22-22-105-38.3.30-10 22 |22 | 105 | 38 B AITIN
EMC 25-25-105-38.3.30-10 25 |25 | 105 | 38 B W AITiN

1) Mpu paboTe menkopa3mepHbIMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3UTL CKOPOCTb pe3aHist Ha 60...70%, nogady Ha 50...60%.

2) Tpw manoit rnybuHe pesanns YacToTa BpalLeHNs 1 NoAada MoryT ObiTb YBENMYEHbI.

3) Ecrw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMW XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs bueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEH!s 1 Nofjayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTL MEHBLLYHO ry6uHY pe3aHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCs UCNoMb30BaThb MONYTHOE (hpe3epoBaHie.
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CO COEPUNYECKMM TOPLIOM

CEPMYXOBCKUM POCCHA

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

CcCdoepmnHeCKMM TOPLLOM, ObLLLero npumeHenuns. (3.30-10)

TNervpoBaHHbIi
. HyryH
Hepxasetowme Tpﬂ:&;z?ﬁifa Koskuit yyryw | TpyaHoobpaba- Al <15% Si = 15‘:} si
CcTanu cpefHen HeDXABEIOILE Cepblit YyryH | BbICoKonpoYHbii TbIBaEMbI NatyHb LinHk 5 0H°3a Ni Co Ni Co Ticnnasbl | Ti cnnasbl
MPOYHOCTH P LU‘ YYryH KOBKW# YyryH Martuit PERL cnnasbl Cnnasbl
cTanu , meab.
BbicokonpoyHbiii
YyryH
680 H/mMm2 820 H/mm2 850 -1200
200 HB 220 HB 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mm2 Him2
L] o] ] L] L] (o} (o]
[ ] L] [ ] [ ] L[] L] [ ] [ ] [ ] [ ]
(] () () [ ] [ ] ° [ ) L]
o] (o] o] o] o] (o)
L[] L[] L]
E!'j - 60;25 A 60;215 B %?) v PED ) (08 Yron UsHococToiikoe MeHee
D1 ~ 3aTo4Kn
Y —= — 5@ A | 30° | |y oS 48 HRC
McnoAHeHne  [eomeTpus pexyLuero kniHa onTimanbHa Ans 06paboTkin KOHCTPYKLMOHHBIX 1 NerMpoBaHHbIX cTanel, anioMHus 1 obecreymBaeT cpeaHue nokasateni

LuepoxoBaTocTy 0bpaboTaHHO NOBEPXHOCTM NpK AOCTATOMHO Bonblumx o6bemax yaansemoro Matepuana. PekomeHayeTcs Ans nony4ncToBoil 1 YUCTOBON obpaboTkm.

EMCL yAJNIMHEHHbIe

Pasvepbi & um el

O6o03Ha4yeHue D1 |d2| L1 |12 BN cToitkoe

h10 hé MM MM ; 653£ rloxpertue

EMCL 3-3-65-22.3.30-10 3 3| 65 |22 AITiN
EMCL 4-4-65-22.3.30-10 4 4 | 65 |22 AITiN
EMCL 5-5-65-22.3.30-10 5 5| 65 |22 AITiN
EMCL 6-6-65-25.3.30-10 6 6 | 65 |25 B w AITiN
EMCL 7-7-65-25.3.30-10 7 7| 65 |25 B AITiN
EMCL 8-8-65-25.3.30-10 8 8 | 65 |25 B w AITiN
EMCL 8-8-81-38.3.30-10 8 8 | 81 |38 B w AITiN
EMCL 9-9-81-25.3.30-10 9 9 [ 8 |25 B AITiN
EMCL 10-10-81-38.3.30-10 10 (10| 81 |38 B W AITiN
EMCL 12-12-81-40.3.30-10 12 |12 81 |40 B W AITiN
EMCL 12-12-110-45.3.30-10 12 |12 | 110 |45 B w AITiN
EMCL 14-14-110-50.3.30-10 14 (14 | 110 |50 B W AITiN
EMCL 15-16-110-50.3.30-10 15 [16 | 110 |50 B w AITiN
EMCL 16-16-110-50.3.30-10 16 (16 | 110 |50 B w AITiN
EMCL 18-18-150-65.3.30-10 18 |18 | 150 | 65 B W AITiN
EMCL 20-20-150-65.3.30-10 20 |20 | 150 | 65 B w AITiN
EMCL 22-22-150-65.3.30-10 22 | 22| 150 |65 B AITiN
EMCL 25-25-150-65.3.30-10 25 | 25| 150 |65 B w AITiN

Mpu 3acBepnnBaHM ymMeHbLIMTE nogady Ha 70%.
Mpy paBoTe Ha GombLuKMX CKOPOCTSIX pe3aHist He0BX0ANMO GanaHcpoBaTh PEXYLLIA NHCTPYMEHT C 3aXUMHBIM NaTPOHOM.

Hanuume nokpbITUs yryyLiaeT CTOMKOCTb MHCTPYMEHTA.

5)
6)
7) Mpu BennumnHe npunycka Mexee 0,1D 3HayeHne nopaym MOXeT ObiTb yBENMYEHO.
8)
9)

MpumeHeHne COX xenatensHo.
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POCCM CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

g T B M HTO C ®PE3bl KOHLIEBbIE

4-x 3y©as LLEAbHQOS TBEPAOCMNACBHAS KOHLLEBAS dope3q, CO

Cranu ¢ cogepx-em TovaHooBpaba- MpocTbie
C>0,5%, Bbicoko- | BeicokonerpoBaHHble Pya P ayCTEeHUTHble
. . | ToIBaemble cTanm
Msrkve cpeaHeTBépable nervpo- CTanu noBbILLIEHHON . HepxasetoLLye
AsTomaTHble | KOHCTPYKLMOHHbIE C BbICOKOM
yrnepoaucTbie YNpOYHseMble  |BaHHbIE CTan MPOYHOCTH, cranm,
. cTanu cranu C<0,5% N TBEPAOCTbIO,
O6pabarbiBaemblit cTanu cTanu, BbICOKOIA VHCTPYMeHTanbHble SBKANCHHE HepxasetoLLe
Matepuan HU3KOMEr1poBaHbIe |  MPOYHOCTY cTanm crann 3-6 aBTOMaTHble
cTanm cTanu
>450 H/mm2 4|3?M7M020 450-550 H/mMm2 550-700 H/mm2 732“?/'020 900-1200 H/mm2 >1200 H/mm2 600 H/mm2
125 HB 210 HB 125 HB 210 HB 97 HRC 38 HRC 38-60 HRC 180 HB
Mpumererne L] . . (] o o .
o 3MyanMﬂ ° ° ° ° ° ° ° °
§ x BMC ° ° ° ° ° ° ° °
29
0 macro o o o o o o o o
[N
= CxaTblit BO3YX . . . . . . .
¥
[—

HOpPMalnbHOW AJNIUHbI
Pasmepe1 B MM sataopemse o | oo
O0o3Ha4YeHue D1 d2 L1 12 DIN cToiKoe
h10 h6 MM MM E g? rokpeme
EMC 2-2-40-8.4.30-10 2 2 40 8 AITiN
EMC 3-3-40-8.4.30-10 3 3 40 8 AITiN
EMC 4-4-40-10.4.30-10 4 4 40 10 AITiN
EMC 5-5-45-12.4.30-10 5 5 45 12 AITiN
EMC 6-6-45-16.4.30-10 6 6 45 16 B w AITiN
EMC 7-7-53-20.4.30-10 7 7 53 20 B AITiN
EMC 8-8-53-20.4.30-10 8 8 53 20 B w AITiN
EMC 9-9-53-20.4.30-10 9 9 53 20 B AITiN
EMC 10-10-64-22.4.30-10 10 10 64 22 B W AITiN
EMC 11-12-64-22.4.30-10 11 12 64 22 B w AITiN
EMC 12-12-64-22.4.30-10 12 12 64 22 B w AITiN
EMC 14-14-81-26.4.30-10 14 14 81 26 B w AITiN
EMC 15-16-81-32.4.30-10 15 16 81 32 B W AITiN
EMC 16-16-81-32.4.30-10 16 16 81 32 B w AITiN
EMC 18-18-81-32.4.30-10 18 18 81 32 B W AITiN
EMC 20-20-105-38.4.30-10 20 20 105 38 B w AITiN
EMC 22-22-105-38.4.30-10 22 22 105 38 B AITiN
EMC 25-25-105-38.4.30-10 25 25 105 38 B w AITiN

1) Mpu paboTe menkopa3mepHbiMK dpesammn (D<4) B 3aKpbITOM Na3y PeKOMEHAYETCS CHU3NTL CKOPOCTb pe3aHist Ha 60...70%, nopady Ha 50...60%.

2) Tpu manoit rnybuHe pesaHns YacToTa BpalLeHNs 1 NoAada MoryT ObiTb YBENMYEHDI.

3) Ecnw 3aroToBka 3akpenneHa He[OCTaTOYHO HAAEXKHO UMM XECTKOCTb CTaHKa HeA0CTaTONHa, N HabnioaeTcs GueHme  LyM, CneayeT yMeHbLUMTb YacToTy
BpaLLEH!s 1 Nofjayy NPOMOpLMOHanbHO. Mnn yCTaHOBUTL MEHBLLYHO ry6uHY pe3aHms.

4) TMpu 06paboTke Mo KOHTYPY PEKOMEHAYETCS UCNOMb30BaThb MONYTHOE (hpe3epoBaHie.
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CO COPEPUHECKNM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

cCOEPUIECKMM TOPLIOM, OBLLLETO NpumeHeHus. (4.30-10)

JlernpoBaHHbIi
) YyryH
HepxasetoLyme I EIEE e Kokuit 4yryH | TpyaHooGpaba- Al <15% Si Al .
~| TbiBaembie . . N >15% Si . . . .
CTanu cpeaHei ——— Cepbiii YyryH | BbiCOKOMPOYHbIii TbIBaEMbIit JlaTyHb LinHk Enorsa Ni Co Ni Co Ticnnasbl | Ti cnnasbl
MPOYHOCTH p = UyryH KOBKWIA YyryH Marui hotsa) cnnasbl crnasbl
cTanm . mefb.
BbicokonpoyHbii
YyryH
680 H/mm2 820 H/imm2 850 -1200
200 HB 220 HB 160-250HB| 130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mMm2 Hivm2
[ ] ] (o} [ ] [ ] L] o] [e]
[ ] L[] [ ] L] L[] L[] [ ] L] L[] L[] [ ]
[ ] [ ] [ ] L] [ ] [ ] [ ] L] [ ]
[¢] [¢] [¢] o [e] o
L] L] L[]
m DIN DIN v [€®) (po Yron V3HococToitkoe MeHee
- 6535 HA 6535 HB % % %Lg ° 3aTONKM MOKpbITHE
¥\ — — T 30 i ayba 10° nACo-G 48 HRC
McnoaHeHwe 'eomeTpus pexyLLero KnHa onTmansHa Ans 06paboTkin KOHCTPYKLIMOHHBIX 11 NErMPOBAHHBIX CTaned, anoM1HIs 1 obecneynBaeT XopoLLme nokasatenu

LuepoxoBaTocT 06paboTaHHON NOBEPXHOCTI MPY OCTATOYHO BbICOKMX PEXvMax pesaHinsi. PekomeHayeTcs Ans unctosoit o6paboTky.

EMCL YAJNIUHEHHbIe
Jit
Paswepei 5 wm e
0O003Ha4YeHue D1 d2 L1 12 DIN cToiKkoe
6535 HB NOKpbITHE
h10 hé MM MM —s
EMCL 3-3-65-22.4.30-10 3 3 65 22 AITiN
EMCL 4-4-65-22.4.30-10 4 4 65 22 AITiN
EMCL 5-5-65-22.4.30-10 5 5 65 22 AITiN
EMCL 6-6-65-25.4.30-10 6 6 65 25 B W AITiN
EMCL 7-7-65-25.4.30-10 7 7 65 25 B AITiN
EMCL 8-8-65-25.4.30-10 8 8 65 25 B w AITiN
EMCL 8-8-81-38.4.30-10 8 8 81 38 B W AITiN
EMCL 9-9-81-25.4.30-10 9 9 81 25 B AITiN
EMCL 10-10-81-38.4.30-10 10 10 81 38 B w AITiN
EMCL 12-12-81-40.4.30-10 12 12 81 40 B w AITiN
EMCL 12-12-110-45.4.30-10 12 12 110 45 B w AITiN
EMCL 14-14-110-50.4.30-10 14 14 110 50 B W AITiN
EMCL 15-16-110-50.4.30-10 15 16 110 50 B w AITiN
EMCL 16-16-110-50.4.30-10 16 16 110 50 B w AITiN
EMCL 18-18-150-65.4.30-10 18 18 150 65 B w AITiN
EMCL 20-20-150-65.4.30-10 20 20 150 65 B W AITiN
EMCL 22-22-150-65.4.30-10 22 22 150 65 B AITiN
EMCL 25-25-150-65.4.30-10 25 25 150 65 B W AITiN
5) MMpv 3acBepnmBaHM yMeHbLuTe nopady Ha 70%.
6) Mpu paboTe Ha BorbLuMX CKOPOCTSIX Pe3aHms HeobX0aMMO BanaHCpOBaTb PEXYLLIIA UHCTPYMEHT C 3aXUMHBIM NaTPOHOM.
7) Mpu BenuunHe npunycka MeHee 0,1D 3HaueHe nogaymn MoXeT GbITb yBEMMYEHO.
8) Hamnnume NOKpbITUS yNyYLLAET CTOMKOCTb UHCTPYMEHTA.
9) MpumeHeHne COX xenatenbHo.



POCCHA

=

60

CEPMYXOBCKMM

MHCTPYMEHTAABLHbIA 3ABOA

TBUHTOC

®PE3bl KOHLIEBbIE

TABAULA MPUMEHIEMOCTU KOHLLEBbIX

O6pabatbiBaeMblit
Matepuan

Msrkne yrnepoauctble

cranu

ABTOMATHbIE CTanm

KOHCTPYKLMOHHbIE
cramm C=<0,5%

Cranu ¢ copepxanuem C>0,5%,
CpenHeTBEpAbIE YIPOYHIEMbIE
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C NMJIO0CKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHBI 3ABOA

TBUHTOC

TBEPAOCMAQBHBIX dPPE3 C NAOCKMM TOPpLOM (EM 1 EML)

e N e
MHCTPYMeHTanbHble CTaJ‘I[d 3akaneHHble cranm 3-6 ’ HepXaBeloLLme aBTOMaTHbIé cTanu CREAHE MRoHACTA Hepaseloe crani
900-1200 H/mm? 38 HRC >1200 H/mm2 38-60 HRC 600 H/mm? 180 HB 680 H/mm? 200 HB 820 Himm? 220 HB
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AntomuHui >15% Si Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

@ TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLLO PEXMMOB AAT AOPE3 KOHLLEBBIX

O6pabaTbiBaemblit | KOHCTPYKLMOHHbIE Cranm Bricokoneru- Beicokoneru- Mpoctble Hepxasetowme TpynHoobpabarbl-
matepuan cTanu C coAepxaHmem poBaHHblE cTanu poBaHHbIe cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLEHHOI HepxaBetoLye cTanu, MPOYHOCTN HepxaseloLue
cpepHeTBepaple NPOYHOCTM MPOYHOCTH, HepxaBeloLLe cTanu
YNpOYHseMble VHCTPYMeHTanbHble | aBTOMaTHblE CTamM
cTanm, cTanv
HM3KONernpoBaHHble
cTanu
450-550 Himm? | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm? | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/mm2 | 180HB | 680 H/mm2 [200HB| 820 Hmm2 | 220 HB
MpumeHeHne [ ] [ ] [ ] [ ] [ ] [ ] (]
\ 120 120 100 100 85 75 65
[nameTp cpesbl n f n f n f n f n f n f n f

2 19099 764 19099 764 15915 446 15915 446 13528 379 11937 334 10345 248
3 12732 764 12732 764 10610 446 10610 446 9019 379 7958 334 6897 248
4 9549 764 9549 764 7958 446 7958 446 6764 379 5968 334 5173 248
5 7639 764 7639 764 6366 446 6366 446 5411 379 4775 334 4138 248
6 6366 764 6366 764 5305 446 5305 446 4509 379 3979 334 3448 248
% 7 5457 764 5457 764 4547 446 4547 446 3865 379 3410 334 2956 248
5 8 4775 764 4775 764 3979 446 3979 446 3382 379 2984 334 2586 248
g 9 4244 764 4244 764 3537 446 3537 446 3006 379 2653 334 2299 248
§ 10 3820 764 3820 764 3183 446 3183 446 2706 379 2387 334 2069 248
1 3472 764 3472 764 2894 446 2894 446 2460 379 2170 334 1881 248
12 3183 764 3183 764 2653 446 2653 446 2255 379 1989 334 1724 248
14 2728 764 2728 764 2274 446 2274 446 1933 379 1705 334 1478 248
16 2387 764 2387 764 1989 446 1989 446 1691 379 1492 334 1293 248
18 2122 764 2122 764 1768 446 1768 446 1503 379 1326 334 1149 248
20 1910 764 1910 764 1592 446 1592 446 1353 379 1194 334 1035 248
22 1736 764 1736 764 1447 446 1447 446 1230 379 1085 334 940 248

\Y 140 140 120 110 155 135 120

[unameTp thpesbl n f n f n f n f n f n f n f

2 22282 891 22282 891 19099 611 17507 560 24669 987 21486 859 19099 764
3 14854 891 14854 891 12732 611 11671 560 16446 987 14324 859 12732 764
4 11141 891 11141 891 9549 611 8754 560 12335 987 10743 859 9549 764
5 8913 891 8913 891 7639 611 7003 560 9868 987 8594 859 7639 764
© 6 7421 891 7427 891 6366 611 5836 560 8223 987 7162 859 6366 764
E 7 6366 891 6366 891 5457 611 5002 560 7048 987 6139 859 5457 764
% 8 5570 891 5570 891 4775 611 4377 560 6167 987 5371 859 4775 764
3 9 4951 891 4951 891 4244 611 3890 560 5482 987 4775 859 4244 764
% 10 4456 891 4456 891 3820 611 3501 560 4934 987 4297 859 3820 764
5 1 4051 891 4051 891 3472 611 3183 560 4485 987 3907 859 3472 764
12 3714 891 3714 891 3183 611 2918 560 4112 987 3581 859 3183 764
14 3183 891 3183 891 2728 611 2501 560 3524 987 3069 859 2728 764
16 2785 891 2785 891 2387 611 2188 560 3084 987 2686 859 2387 764
18 2476 891 2476 891 2122 611 1945 560 2141 987 2387 859 2122 764
20 2228 891 2228 891 1910 611 1751 560 2467 987 2149 859 1910 764
22 2026 891 2026 891 1736 611 1592 560 2243 987 1953 859 1736 764

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeH!s WNMHAENS, 06/MUH;
f - MuHyTHas nogaya, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C MNOCKMM TOPLIOM TB M HTOC

TBEPAOCMAABHbIX LUMOHOYHbIX (2.30-05)

Cepblil YyryH KoBkuit wyryH JlernpoBaHHbIit YyryH Ni Co cninasbl Ni Co cnnasbl Ti cnna.bl Ti cnnasbl
BbicokonpoyHbIi prﬂkjooﬁpaanbl-
YyryH BaeMblil KOBKWIA YyryH
BbICOKONPOYHBIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB <850 Himm2 850 -1200 H/mm?
[ J [ J ([ [ J [ J [ J [ J
175 150 150 50 25 60 40
n f n f n f n f n f n f n f
27852 1114 23873 955 23873 955 7958 318 3979 159 9549 344 6366 229
18568 1114 15915 955 15915 955 5305 318 2653 159 6366 344 4244 229
13926 1114 11937 955 11937 955 3979 318 1989 159 4775 344 3183 229
11141 1114 9549 955 9549 955 3183 318 1592 159 3820 344 2546 229
9284 1114 7958 955 7958 955 2653 318 1326 159 3183 344 2122 229
7958 1114 6821 955 6821 955 2274 318 137 159 2728 344 1819 229
6963 1114 5968 955 5968 955 1989 318 995 159 2387 344 1592 229
6189 1114 5305 955 5305 955 1768 318 884 159 2122 344 1415 229
5570 1114 4775 955 4775 955 1592 318 796 159 1910 344 1273 229
5064 1114 4341 955 4341 955 1447 318 723 159 1736 344 1157 229
4642 1114 3979 955 3979 955 1326 318 663 159 1592 344 1061 229
3979 1114 3410 955 3410 955 1137 318 568 159 1364 344 909 229
3482 1114 2984 955 2984 955 995 318 497 159 1194 344 796 229
3095 1114 2653 955 2653 955 884 318 442 159 1061 344 707 229
2785 1114 2387 955 2387 955 796 318 398 159 955 344 637 229
2532 1114 2170 955 2170 955 723 318 362 159 868 344 579 229
250 235 200 80 40 120 100
n f n f n f n f n f n f n f
39789 1592 37401 1496 31831 1273 12732 458 6366 204 19099 688 15915 509
26526 1592 24934 1496 21221 1273 8488 458 4244 204 12732 688 10610 509
19894 1592 18701 1496 15915 1273 6366 458 3183 204 9549 688 7958 509
15915 1592 14961 1496 12732 1273 5093 458 2546 204 7639 688 6366 509
13263 1592 12467 1496 10610 1273 4244 458 2122 204 6366 688 5305 509
11368 1592 10686 1496 9095 1273 3638 458 1819 204 5457 688 4547 509
9947 1592 9350 1496 7958 1273 3183 458 1592 204 4775 688 3979 509
8842 1592 8311 1496 7074 1273 2829 458 1415 204 4244 688 3537 509
7958 1592 7480 1496 6366 1273 2546 458 1273 204 3820 688 3183 509
7234 1592 6800 1496 5787 1273 2315 458 1157 204 3472 688 2894 509
6631 1592 6234 1496 5305 1273 2122 458 1061 204 3183 688 2653 509
5684 1592 5343 1496 4547 1273 1819 458 909 204 2728 688 2274 509
4974 1592 4675 1496 3979 1273 1592 458 796 204 2387 688 1989 509
4421 1592 4156 1496 3537 1273 1415 458 707 204 2122 688 1768 509
3979 1592 3740 1496 3183 1273 1273 458 637 204 1910 688 1592 509
3617 1592 3400 1496 2894 1273 1157 458 579 204 1736 688 1447 509

MPELNIOXXEHHBIE PEXXVMbI HOCAT PEKOMEHLATENbHbIA XAPAKTEP 1
ANA KAXOOro O6PABATLIBAEMOIO MATEPWAIIA ABNAKOTCA CITPABOYHBLIMN.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

@ TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLLO PEXMMOB AAT AOPE3S KOHLLEBBIX

O6pabaTbiBaemblit |  KOHCTPYKLMOHHbIE Cramm Bricokoneru- Bicokoneru- Mpoctbie Hepxasetowme TpynHoobpabarbl-
matepuan cTanu C coAepxaHmem poBaHHbIE cTanu poBaHHbIe cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLEHHOI HepxaBetoLye cTanu, MPOYHOCTN HepxaseloLue
cpepHeTBepable NPOYHOCTM NPOYHOCTH, HepxaseloLe cTanu
YNpOYHsEMble VHCTPYMeHTanbHble | aBTOMaTHbIE CTamM
cranm, cTanu
HM3KONernpoBaHHble
cTanv
450-550 Himm2 | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm2 | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/imm2 | 180HB | 680 H/mm2 [200HB| 820 Himm2 | 220 HB
MpumeHeHne [ ] [ ] [ ] [ ] [ ] (] (]
\Y 120 120 100 100 85 75 65
[nameTp cpesbl n f n f n f n f n f n f n f

2 19099 764 19099 764 15915 446 15915 446 13528 379 11937 334 10345 248
3 12732 764 12732 764 10610 446 10610 446 9019 379 7958 334 6897 248
4 9549 764 9549 764 7958 446 7958 446 6764 379 5968 334 5173 248
5 7639 764 7639 764 6366 446 6366 446 5411 379 4775 334 4138 248
6 6366 764 6366 764 5305 446 5305 446 4509 379 3979 334 3448 248
% 7 5457 764 5457 764 4547 446 4547 446 3865 379 3410 334 2956 248
5 8 4775 764 4775 764 3979 446 3979 446 3382 379 2984 334 2586 248
g 9 4244 764 4244 764 3537 446 3537 446 3006 379 2653 334 2299 248
§ 10 3820 764 3820 764 3183 446 3183 446 2706 379 2387 334 2069 248
1 3472 764 3472 764 2894 446 2894 446 2460 379 2170 334 1881 248
12 3183 764 3183 764 2653 446 2653 446 2255 379 1989 334 1724 248
14 2728 764 2728 764 2274 446 2274 446 1933 379 1705 334 1478 248
16 2387 764 2387 764 1989 446 1989 446 1691 379 1492 334 1293 248
18 2122 764 2122 764 1768 446 1768 446 1503 379 1326 334 1149 248
20 1910 764 1910 764 1592 446 1592 446 1353 379 1194 334 1035 248
22 1736 764 1736 764 1447 446 1447 446 1230 379 1085 334 940 248

\Y 140 140 120 110 155 135 120

[nametp thpesbl n f n f n f n f n f n f n f

2 22282 891 22282 891 19099 611 17507 560 24669 987 21486 859 19099 764
3 14854 891 14854 891 12732 611 11671 560 16446 987 14324 859 12732 764
4 1141 891 11141 891 9549 611 8754 560 12335 987 10743 859 9549 764
5 8913 891 8913 891 7639 611 7003 560 9868 987 8594 859 7639 764
© 6 7421 891 7427 891 6366 611 5836 560 8223 987 7162 859 6366 764
E 7 6366 891 6366 891 5457 611 5002 560 7048 987 6139 859 5457 764
% 8 5570 891 5570 891 4775 611 4377 560 6167 987 5371 859 4775 764
3 9 4951 891 4951 891 4244 611 3890 560 5482 987 4775 859 4244 764
% 10 4456 891 4456 891 3820 611 3501 560 4934 987 4297 859 3820 764
5 1 4051 891 4051 891 3472 611 3183 560 4485 987 3907 859 3472 764
12 3714 891 3714 891 3183 611 2918 560 4112 987 3581 859 3183 764
14 3183 891 3183 891 2728 611 2501 560 3524 987 3069 859 2728 764
16 2785 891 2785 891 2387 611 2188 560 3084 987 2686 859 2387 764
18 2476 891 2476 891 2122 611 1945 560 2141 987 2387 859 2122 764
20 2228 891 2228 891 1910 611 1751 560 2467 987 2149 859 1910 764
22 2026 891 2026 891 1736 611 1592 560 2243 987 1953 859 1736 764

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHNs WNMHAENS, 06/MUH;
f - MuHyTHas nogaya, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbIX C MAOCKMM TOopLOM (3.30-05)

Cepblit YyryH Koskuit 4yryH JlernpoBaHHbIN YyryH Ni Co cnnasbl Ni Co cnnagbl Ti cnnasbl Ti cnnasbl
BbICOKOMPOUHbI TpyaHoobpabatbl-
YyryH BaeMblil KOBKUI YyryH
BbiCcokonpoYHbIit YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 Himm? 850 -1200 H/mm?
([ [ J [ J ([ J [ J [ J [ J
175 150 150 50 25 60 40
n f n f n f n f n f n f n f
27852 1114 23873 955 23873 955 7958 318 3979 159 9549 344 6366 229
18568 114 15915 955 15915 955 5305 318 2653 159 6366 344 4244 229
13926 114 11937 955 11937 955 3979 318 1989 159 4775 344 3183 229
M4 114 9549 955 9549 955 3183 318 1592 159 3820 344 2546 229
9284 1114 7958 955 7958 955 2653 318 1326 159 3183 344 2122 229
7958 1114 6821 955 6821 955 2274 318 137 159 2728 344 1819 229
6963 114 5968 955 5968 955 1989 318 995 159 2387 344 1592 229
6189 114 5305 955 5305 955 1768 318 884 159 2122 344 1415 229
5570 114 4775 955 4775 955 1592 318 796 159 1910 344 1273 229
5064 1114 4341 955 4341 955 1447 318 723 159 1736 344 1157 229
4642 114 3979 955 3979 955 1326 318 663 159 1592 344 1061 229
3979 114 3410 955 3410 955 1137 318 568 159 1364 344 909 229
3482 114 2984 955 2984 955 995 318 497 159 1194 344 796 229
3095 1114 2653 955 2653 955 884 318 442 159 1061 344 707 229
2785 1114 2387 955 2387 955 796 318 398 159 955 344 637 229
2532 114 2170 955 2170 955 723 318 362 159 868 344 579 229
250 235 200 80 40 120 100
n f n f n f n f n f n f n f
39789 1592 37401 1496 31831 1273 12732 458 6366 204 19099 688 15915 509
26526 1592 24934 1496 21221 1273 8488 458 4244 204 12732 688 10610 509
19894 1592 18701 1496 15915 1273 6366 458 3183 204 9549 688 7958 509
15915 1592 14961 1496 12732 1273 5093 458 2546 204 7639 688 6366 509
13263 1592 12467 1496 10610 1273 4244 458 2122 204 6366 688 5305 509
11368 1592 10686 1496 9095 1273 3638 458 1819 204 5457 688 4547 509
9947 1592 9350 1496 7958 1273 3183 458 1592 204 4775 688 3979 509
8842 1592 8311 1496 7074 1273 2829 458 1415 204 4244 688 3537 509
7958 1592 7480 1496 6366 1273 2546 458 1273 204 3820 688 3183 509
7234 1592 6800 1496 5787 1273 2315 458 1157 204 3472 688 2894 509
6631 1592 6234 1496 5305 1273 2122 458 1061 204 3183 688 2653 509
5684 1592 5343 1496 4547 1273 1819 458 909 204 2728 688 2274 509
4974 1592 4675 1496 3979 1273 1592 458 796 204 2387 688 1989 509
4421 1592 4156 1496 3537 1273 1415 458 707 204 2122 688 1768 509
3979 1592 3740 1496 3183 1273 1273 458 637 204 1910 688 1592 509
3617 1592 3400 1496 2894 1273 1157 458 579 204 1736 688 1447 509

MPEANOXEHHBIE PEXMbI HOCAT PEKOMEHLATESbHbIV XAPAKTEP 1A
ANA KAXKAOrO OBPABATBIBAEMOT O MATEPUATIA ABNAOTCA CIMPABOYHbLIMU.
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POCCUA

66

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

(MpoaoAXKEHUE) TADAMLA PEXMMOB AAS CPPE3

O6pabaTbiBaemblit |  KOHCTPYKLMOHHbIE Cranm Bicokoneru- Bicokoneru- Mpoctble Hepxasetowe TpynHoobpabarbl-
matepuan cTanu C coAepxaHmem poBaHHblE cTanu poBaHHbIe cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLEHHOI HepxasetoLye cTanu, NPOYHOCTH HepxaseloLue
cpepHeTBepaple NPOYHOCTU MNPOYHOCTH, HepxaseloLe cTanvu
ynpoyHsemble VHCTPYMeHTanbHble | aBTOMaTHblE CTamm
cranm, cTanu
HM3KONernpoBaHHble
cTanu
450-550 Himm? | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm? | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/imm2 | 180HB | 680 H/mm2 [200HB| 820 Himm2 | 220 HB
MpumeHeHue o [} [} [} [} [ J [ J
\% 390 390 350 320 200 170 145
[nameTp cpesbl n f n f n f n f n f n f n f

2 62070 2483 62070 2483 55704 2005 50930 1426 31831 1146 27056 974 23077 831
3 41380 2483 41380 2483 37136 2005 33953 1426 21221 1146 18038 974 15385 831
4 31035 2483 31035 2483 27852 2005 25465 1426 15915 1146 13528 974 11539 831
5 24828 2483 24828 2483 22282 2005 20372 1426 12732 1146 10823 974 9231 831
© 6 20690 2483 20690 2483 18568 2005 16977 1426 10610 1146 9019 974 7692 831
8 7 17734 2483 17734 2483 15915 2005 14551 1426 9095 1146 7730 974 6594 831
% 8 15518 2483 15518 2483 13926 2005 12732 1426 7958 1146 6764 974 5769 831
3 9 13793 2483 13793 2483 12379 2005 11318 1426 7074 1146 6013 974 5128 831
§ 10 12414 2483 12414 2483 11141 2005 10186 1426 6366 1146 5411 974 4615 831
o 1 11286 2483 11286 2483 10128 2005 9260 1426 5787 1146 4919 974 4196 831
12 10345 2483 10345 2483 9284 2005 8488 1426 5305 1146 4509 974 3846 831
14 8867 2483 8867 2483 7958 2005 7276 1426 4547 1146 3865 974 3297 831
16 7759 2483 7759 2483 6963 2005 6366 1426 3979 1146 3382 974 2885 831
18 6897 2483 6897 2483 6189 2005 5659 1426 3537 1146 3006 974 2564 831
20 6207 2483 6207 2483 5570 2005 5093 1426 3183 1146 2706 974 2308 831
22 5643 2483 5643 2483 5064 2005 4630 1426 2894 1146 2460 974 2098 831

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHns WnnHAens, 06/MuH;
f - MMHYTHas nogaya, MM/MUH.
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C NMJI0CKMM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

KOHLLEBbIX TBEPAOCMACGBHbIX C MAOCKMM TopLOM (3.30-05)

Cepblit YyryH KoBkuit YyryH JlernpoBaHHbIN YyryH Ni Co cnnagbl Ni Co cnnagbl Ti cnnasbl Ti cnnasbl
BbICOKOMPOYHbIiA TpyaHoobpabatbl-
YyryH BaeMblil KOBKWI YyryH
BbICOKOMPOUHbIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 Himm? 850 -1200 H/mm2
[ J [ J [ J ([ J [ J [ J [ J
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
45359 1814 45359 1633 38993 1404 19099 764 7958 318 23077 831 19099 688
30239 1814 30239 1633 25995 1404 12732 764 5305 318 15385 831 12732 688
22680 1814 22680 1633 19496 1404 9549 764 3979 318 11539 831 9549 688
18144 1814 18144 1633 15597 1404 7639 764 3183 318 9231 831 7639 688
15120 1814 15120 1633 12998 1404 6366 764 2653 318 7692 831 6366 688
12960 1814 12960 1633 11141 1404 5457 764 2274 318 6594 831 5457 688
11340 1814 11340 1633 9748 1404 4775 764 1989 318 5769 831 4775 688
10080 1814 10080 1633 8665 1404 4244 764 1768 318 5128 831 4244 688
9072 1814 9072 1633 7799 1404 3820 764 1592 318 4615 831 3820 688
8247 1814 8247 1633 7090 1404 3472 764 1447 318 4196 831 3472 688
7560 1814 7560 1633 6499 1404 3183 764 1326 318 3846 831 3183 688
6480 1814 6480 1633 5570 1404 2728 764 137 318 3297 831 2728 688
5670 1814 5670 1633 4874 1404 2387 764 995 318 2885 831 2387 688
5040 1814 5040 1633 4333 1404 2122 764 884 318 2564 831 2122 688
4536 1814 4536 1633 3899 1404 1910 764 796 318 2308 831 1910 688
4124 1814 4124 1633 3545 1404 1736 764 723 318 2098 831 1736 688
NPEQJIOXXEHHBIE PEXXVMMbI HOCAT PEKOMEHOATESbHbIA XAPAKTEP
ONA KAXOOIrO OBPABATBIBAEMOIO MATEPUATA ABNAKOTCA CIMTPABOYHBIMMN.
www.tvintos.ru
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

@ TB M HTOC ®PES3bl KOHLIEBbIE

TABAULO PEXMMOB AAT GOPE3S KOHLLEBBIX

O6pabartbiBaemblii |  KOHCTPYKLMOHHbIE Cranu Bbicokoneru- Beicokoneru- MpocTble Hepxasetotye TpyaHoobpabatbi-
matepuan cTan C cofiepxaHmem poBaHHble cTany poBaHHbIe cTanm ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLIEHHOI HepxasetoLye cTanu, NPOYHOCTN HepxaseloLue
cpeaHeTBepable NPOYHOCTM MPOYHOCTH, HepxaseloLLme cTan
ynpoyHsemble VHCTPYMeHTanbHble | aBTOMaTHblE CTamm
cranm, cTanv
HM3KONernpoBaHHble
cTanu
450-550 Himm? | 125 HB | 550-700 H/mm2 | 210 HB | 700-900 H/mm? | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/mm2 | 180 HB| 680 H/mm2 | 200 HB| 820 H/mm2 | 220 HB
MpumeHeHne [ ] [ ] [ ] [ ] [ ] (] (]
\Y 140 140 120 110 155 135 120
[nameTp cpesbl n f n f n f n f n f n f n f
2 22282 891 22282 891 19099 611 17507 560 24669 987 21486 859 19099 764
3 14854 891 14854 891 12732 611 11671 560 16446 987 14324 859 12732 764
4 1141 891 11141 891 9549 611 8754 560 12335 987 10743 859 9549 764
5 8913 891 8913 891 7639 611 7003 560 9868 987 8594 859 7639 764
© 6 7421 891 7421 891 6366 611 5836 560 8223 987 7162 859 6366 764
é 7 6366 891 6366 891 5457 611 5002 560 7048 987 6139 859 5457 764
% 8 5570 891 5570 891 4775 611 4377 560 6167 987 5371 859 4775 764
3 9 4951 891 4951 891 4244 611 3890 560 5482 987 4775 859 4244 764
%_ 10 4456 891 4456 891 3820 611 3501 560 4934 987 4297 859 3820 764
=) 1 4051 891 4051 891 3472 611 3183 560 4485 987 3907 859 3472 764
12 3714 891 3714 891 3183 611 2918 560 4112 987 3581 859 3183 764
14 3183 891 3183 891 2728 611 2501 560 3524 987 3069 859 2728 764
16 2785 891 2785 891 2387 611 2188 560 3084 987 2686 859 2387 764
18 2476 891 2476 891 2122 611 1945 560 2741 987 2387 859 2122 764
20 2228 891 2228 891 1910 611 1751 560 2467 987 2149 859 1910 764
22 2026 891 2026 891 1736 611 1592 560 2243 987 1953 859 1736 764
\Y 390 390 350 320 200 170 145
[vnameTp chpesbl n f n f n f n f n f n f n f
2 62070 2483 62070 2483 55704 2005 50930 1426 31831 1146 27056 974 23077 831
3 41380 2483 41380 2483 37136 2005 33953 1426 21221 1146 18038 974 15385 831
4 31035 2483 31035 2483 27852 2005 25465 1426 15915 1146 13528 974 11539 831
5 24828 2483 24828 2483 22282 2005 20372 1426 12732 1146 10823 974 9231 831
< 6 20690 2483 20690 2483 18568 2005 16977 1426 10610 1146 9019 974 7692 831
E 7 17734 2483 17734 2483 15915 2005 14551 1426 9095 1146 7730 974 6594 831
% 8 15518 2483 15518 2483 13926 2005 12732 1426 7958 1146 6764 974 5769 831
3 9 13793 2483 13793 2483 12379 2005 11318 1426 7074 1146 6013 974 5128 831
§ 10 12414 2483 12414 2483 11141 2005 10186 1426 6366 1146 5411 974 4615 831
o 1 11286 2483 11286 2483 10128 2005 9260 1426 5787 1146 4919 974 4196 831
12 10345 2483 10345 2483 9284 2005 8488 1426 5305 1146 4509 974 3846 831
14 8867 2483 8867 2483 7958 2005 7276 1426 4547 1146 3865 974 3297 831
16 7759 2483 7759 2483 6963 2005 6366 1426 3979 1146 3382 974 2885 831
18 6897 2483 6897 2483 6189 2005 5659 1426 3537 1146 3006 974 2564 831
20 6207 2483 6207 2483 5570 2005 5093 1426 3183 1146 2706 974 2308 831
22 5643 2483 5643 2483 5064 2005 4630 1426 2894 1146 2460 974 2098 831

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHNs WNMHAENS, 06/MUH;
f - MuHyTHas nogaya, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbIX C MAOCKMM TOpLOM (4.30-05)

Cepblit YyryH KoBkuit YyryH JlernpoBaHHbIN YyryH Ni Co cnnasbl Ni Co cnnagbl Ti cnnasbl Ti cnna.bl
BbiCOKOMPOUHbI TpyaHoobpabatbl-
YyryH BaeMblil KOBKUI YyryH
BbiCOKOMPOUHbIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 H/mm? 850 -1200 H/mm?
([ [ J [ J ([ J [ J [ J [ J
250 235 200 80 40 120 100
n f n f n f n f n f n f n f
39789 1592 37401 1496 31831 1273 12732 458 6366 204 19099 688 15915 509
26526 1592 24934 1496 21221 1273 8488 458 4244 204 12732 688 10610 509
19894 1592 18701 1496 15915 1273 6366 458 3183 204 9549 688 7958 509
15915 1592 14961 1496 12732 1273 5093 458 2546 204 7639 688 6366 509
13263 1592 12467 1496 10610 1273 4244 458 2122 204 6366 688 5305 509
11368 1592 10686 1496 9095 1273 3638 458 1819 204 5457 688 4547 509
9947 1592 9350 1496 7958 1273 3183 458 1592 204 4775 688 3979 509
8842 1592 8311 1496 7074 1273 2829 458 1415 204 4244 688 3537 509
7958 1592 7480 1496 6366 1273 2546 458 1273 204 3820 688 3183 509
7234 1592 6800 1496 5787 1273 2315 458 1157 204 3472 688 2894 509
6631 1592 6234 1496 5305 1273 2122 458 1061 204 3183 688 2653 509
5684 1592 5343 1496 4547 1273 1819 458 909 204 2728 688 2274 509
4974 1592 4675 1496 3979 1273 1592 458 796 204 2387 688 1989 509
4421 1592 4156 1496 3537 1273 1415 458 707 204 2122 688 1768 509
3979 1592 3740 1496 3183 1273 1273 458 637 204 1910 688 1592 509
3617 1592 3400 1496 2894 1273 1157 458 579 204 1736 688 1447 509
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
45359 1814 45359 1633 38993 1404 19099 764 7958 318 23077 831 19099 688
30239 1814 30239 1633 25995 1404 12732 764 5305 318 15385 831 12732 688
22680 1814 22680 1633 19496 1404 9549 764 3979 318 11539 831 9549 688
18144 1814 18144 1633 15597 1404 7639 764 3183 318 9231 831 7639 688
15120 1814 15120 1633 12998 1404 6366 764 2653 318 7692 831 6366 688
12960 1814 12960 1633 1141 1404 5457 764 2274 318 6594 831 5457 688
11340 1814 11340 1633 9748 1404 4775 764 1989 318 5769 831 4775 688
10080 1814 10080 1633 8665 1404 4244 764 1768 318 5128 831 4244 688
9072 1814 9072 1633 7799 1404 3820 764 1592 318 4615 831 3820 688
8247 1814 8247 1633 7090 1404 3472 764 1447 318 4196 831 3472 688
7560 1814 7560 1633 6499 1404 3183 764 1326 318 3846 831 3183 688
6480 1814 6480 1633 5570 1404 2728 764 1137 318 3297 831 2728 688
5670 1814 5670 1633 4874 1404 2387 764 995 318 2885 831 2387 688
5040 1814 5040 1633 4333 1404 2122 764 884 318 2564 831 2122 688
4536 1814 4536 1633 3899 1404 1910 764 796 318 2308 831 1910 688
4124 1814 4124 1633 3545 1404 1736 764 723 318 2098 831 1736 688

MPEANOXEHHBIE PEXMbI HOCAT PEKOMEHLATESbHbIV XAPAKTEP 1A
ANA KAXKAOrO OBPABATBIBAEMOT O MATEPUATIA ABNAOTCA CIMPABOYHbLIMU.
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CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

TABAMLLO PEXMMOB AAT AOPE3S KOHLLEBBIX

Cranm Beicokoneru- MpocTble
O6pabartbiBaemblit |  KOHCTPYKLWOHHbIE C coiepxaHiem Bbicokoneru- poBaHHble cTanm ayCTeHUTHbIE Hepxasetowme TpynHoobpabarbl-
matepuan cTanv C>0,5%, cpeare- pOBaHHblE CTanm NOBbILIEHHON HepxaBetoLLme CTanu, | cTanu cpefHen Baemble
C<0,5% TBEpAble YNpoyHse- BbICOKON MPOYHOCTH, HepxasetoLLme MPOYHOCTU HepxasetoLuue
Mbl€ CTanu, HuKone- NPOYHOCTU MHCTPYMeHTanbHble | aBTOMaTHble CTanm cTanu
rpoBaHHble cTanu cTanu
450-550 Himm? | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm2 | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/mm2 | 180HB | 680 H/mm2 [200HB| 820 Himm2 | 220 HB
pumeHeHne (] [ ) [ ] [ ) [ ) [ ) [ )
\Y 390 390 350 320 200 170 145
[nameTp cpesbl n f n f n f n f n f n f n f
2 62070 3724 62070 3724 55704 3342 50930 3056 31831 1910 27056 1623 23077 1385
3 41380 3724 41380 3724 37136 3342 33953 3056 21221 1910 18038 1623 15385 1385
4 31035 3724 31035 3724 27852 3342 25465 3056 15915 1910 13528 1623 11539 1385
5 24828 3724 24828 3724 22282 3342 20372 3056 12732 1910 10823 1623 9231 1385
© 6 20690 3724 20690 3724 18568 3342 16977 3056 10610 1910 9019 1623 7692 1385
E 7 17734 3724 17734 3724 15915 3342 14551 3056 9095 1910 7730 1623 6594 1385
% 8 15518 3724 15518 3724 13926 3342 12732 3056 7958 1910 6764 1623 5769 1385
3 9 13793 3724 13793 3724 12379 3342 11318 3056 7074 1910 6013 1623 5128 1385
§ 10 12414 3724 12414 3724 11141 3342 10186 3056 6366 1910 5411 1623 4615 1385
o 1 11286 3724 11286 3724 10128 3342 9260 3056 5787 1910 4919 1623 4196 1385
12 10345 3724 10345 3724 9284 3342 8488 3056 5305 1910 4509 1623 3846 1385
14 8867 3724 8867 3724 7958 3342 7276 3056 4547 1910 3865 1623 3297 1385
16 7759 3724 7759 3724 6963 3342 6366 3056 3979 1910 3382 1623 2885 1385
18 6897 3724 6897 3724 6189 3342 5659 3056 3537 1910 3006 1623 2564 1385
20 6207 3724 6207 3724 5570 3342 5093 3056 3183 1910 2706 1623 2308 1385
22 5643 3724 5643 3724 5064 3342 4630 3056 2894 1910 2460 1623 2098 1385
TABAMLO PEXMMOB AAT ADPES KOHLLEBbIX
Cramm Beicokoneru- [MpocTble
O6pabaTtbiBaemblit |  KOHCTPYKLMOHHbIE C cofiepxaHnem Bbicokoneru- poBaHHble cTanm ayCTeHUTHblEe Hepxasetowme TpynHoobpabarbl-
marepuan cranm C>0,5%, cpegHe- pOBaHHblE cTanm MOBbILLIEHHON HepxasetoLye cTanu, cTanu cpegHen BaeMble
C<0,5% TBEpAble yNpoyHse- BbICOKOM NpoYHOCTH, HepxaBetoLue MPOYHOCTU HepxasetoLLme
Mbl€ CTan, HuKone- NPOYHOCTU MHCTPYMEHTanbHble | aBTOMaTHble CTamm cTanu
rMpPOBaHHbIE CTanu cranu
450-550 Himm? | 125 HB | 550-700 H/mm? | 210 HB | 700-900 H/mm? |27 HRC | 900-1200 H/Mm2 | 38 HRC| 600 H/mm? | 180 HB| 680 HMM2 [ 200HB | 820 H/mm2 | 220 HB
[MpumeHeHne () [ ) [ ) [ ) [ ) [ ) [ )
\Y 390 390 350 320 200 170 145
[lnameTp chpesbl n f n f n f n f n f n f n f
2 62070 4469 62070 4469 55704 4011 50930 3667 31831 2292 27056 1948 23077 1662
3 41380 4469 41380 4469 37136 4011 33953 3667 21221 2292 18038 1948 15385 1662
4 31035 4469 31035 4469 27852 4011 25465 3667 15915 2292 13528 1948 11539 1662
5 24828 4469 24828 4469 22282 4011 20372 3667 12732 2292 10823 1948 9231 1662
< 6 20690 4469 20690 4469 18568 4011 16977 3667 10610 2292 9019 1948 7692 1662
E 7 17734 4469 17734 4469 15915 4011 14551 3667 9095 2292 7730 1948 6594 1662
% 8 15518 4469 15518 4469 13926 4011 12732 3667 7958 2292 6764 1948 5769 1662
3 9 13793 4469 13793 4469 12379 4011 11318 3667 7074 2292 6013 1948 5128 1662
§ 10 12414 4469 12414 4469 11141 4011 10186 3667 6366 2292 5411 1948 4615 1662
o 1 11286 4469 11286 4469 10128 4011 9260 3667 5787 2292 4919 1948 4196 1662
12 10345 4469 10345 4469 9284 4011 8488 3667 5305 2292 4509 1948 3846 1662
14 8867 4469 8867 4469 7958 4011 7276 3667 4547 2292 3865 1948 3297 1662
16 7759 4469 7759 4469 6963 4011 6366 3667 3979 2292 3382 1948 2885 1662
18 6897 4469 6897 4469 6189 4011 5659 3667 3537 2292 3006 1948 2564 1662
20 6207 4469 6207 4469 5570 4011 5093 3667 3183 2292 2706 1948 2308 1662
22 5643 4469 5643 4469 5064 4011 4630 3667 2894 2292 2460 1948 2098 1662

V, M/MUH - CKOPOCTb pe3aHus;

N - 4acToTa BpalleHusa WnnHaens, 06/MuH;
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C MIIOCKUM TOPLIOM

TBEPAOCMAQABHbLIX C MAOCKMM TOPLOM (5.30-05)

CEPMYXOBCKUM
MHCTPYMEHTAAbHBI 3ABOA

TBUHTOC

Cepblit YyryH KoBKkuii 4yryH JlernpoBanHbIit 4yryH Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
BbICOKOMPOUHbIN TpynHoobpabarbl-
YyryH BaeMbli KOBKMIA YyryH
BblIcokonpoyHblit YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB <850 Himm2 850 -1200 H/mm2
[ J [ J [} [ J [ J [ J [ J
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
45359 2722 45359 2722 38993 2340 19099 1146 7958 477 23077 1385 19099 1146
30239 2722 30239 2722 25995 2340 12732 1146 5305 A77 15385 1385 12732 1146
22680 2722 22680 2722 19496 2340 9549 1146 3979 A77 11539 1385 9549 1146
18144 2722 18144 2722 15597 2340 7639 1146 3183 477 9231 1385 7639 1146
15120 2722 15120 27122 12998 2340 6366 1146 2653 477 7692 1385 6366 1146
12960 2722 12960 2722 11141 2340 5457 1146 2274 477 6594 1385 5457 1146
11340 2722 11340 2722 9748 2340 4775 1146 1989 A77 5769 1385 4775 1146
10080 2722 10080 2722 8665 2340 4244 1146 1768 A77 5128 1385 4244 1146
9072 2722 9072 2722 7799 2340 3820 1146 1592 477 4615 1385 3820 1146
8247 2722 8247 2722 7090 2340 3472 1146 1447 477 4196 1385 3472 1146
7560 2722 7560 2722 6499 2340 3183 1146 1326 A77 3846 1385 3183 1146
6480 2722 6480 2722 5570 2340 2728 1146 1137 A77 3297 1385 2728 1146
5670 2722 5670 2722 4874 2340 2387 1146 995 477 2885 1385 2387 1146
5040 2722 5040 27122 4333 2340 2122 1146 884 477 2564 1385 2122 1146
4536 2722 4536 2722 3899 2340 1910 1146 796 477 2308 1385 1910 1146
4124 2722 4124 2722 3545 2340 1736 1146 723 A77 2098 1385 1736 1146
TBEPAOCMAQBHbBIX C MAOCKMM TOPLOM (6.30-05)
Cepblit YyryH KoBkuit 4yryH JlernpoBanHbIit 4yryH Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
BbicokonpouHbiii TpyaHoobpabatbl-
YyryH BaeMblil KOBKII YyryH
BbiCOKOMPOUHbIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB <850 Himm? 850 -1200 H/mm?
([} [} [ J [ J [ J [ J [}
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
45359 3266 45359 3266 38993 2807 19099 1375 7958 573 23077 1662 19099 1375
30239 3266 30239 3266 25995 2807 12732 1375 5305 573 15385 1662 12732 1375
22680 3266 22680 3266 19496 2807 9549 1375 3979 573 11539 1662 9549 1375
18144 3266 18144 3266 15597 2807 7639 1375 3183 573 9231 1662 7639 1375
15120 3266 15120 3266 12998 2807 6366 1375 2653 573 7692 1662 6366 1375
12960 3266 12960 3266 11141 2807 5457 1375 2274 573 6594 1662 5457 1375
11340 3266 11340 3266 9748 2807 4775 1375 1989 573 5769 1662 4775 1375
10080 3266 10080 3266 8665 2807 4244 1375 1768 573 5128 1662 4244 1375
9072 3266 9072 3266 7799 2807 3820 1375 1592 573 4615 1662 3820 1375
8247 3266 8247 3266 7090 2807 3472 1375 1447 573 4196 1662 3472 1375
7560 3266 7560 3266 6499 2807 3183 1375 1326 573 3846 1662 3183 1375
6480 3266 6480 3266 5570 2807 2728 1375 137 573 3297 1662 2728 1375
5670 3266 5670 3266 4874 2807 2387 1375 995 573 2885 1662 2387 1375
5040 3266 5040 3266 4333 2807 2122 1375 884 573 2564 1662 2122 1375
4536 3266 4536 3266 3899 2807 1910 1375 796 573 2308 1662 1910 1375
4124 3266 4124 3266 3545 2807 1736 1375 723 573 2098 1662 1736 1375

MPEONOXEHHBIE PEXVIMbI HOCAT PEKOMEHIATENBHbIA XAPAKTEP 1

POCCH4A

ANA KAXKAOro ObPABATBIBAEMOI O MATEPUATTIA ABNAOTCA CIMPABOYHbLIMU.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

B TtBUHTOC  grEsonEste

TABAMLLO PEXMMOB AAT ADPE3 KOHLLEBBIX TBEPAOCMACBHBIX C MAOCKMM TOpLLOM (2.30-12)

O6pabatbiBaemblit KoHCTpYKLMOHHbIE Cranm ¢ cofepxaHuem Bicokoneru- MpocTble ayCTeHNTHbIE Ni Co cnnasbl Ti cnnasbl
marepuan cTanv C>0,5%, cpeaHeTBepable poBaHHble cTanu HepxasetoLye cTanu,
C<0,5% YNpPOYHsieMble cTanm, BbICOKON HepxasetoLme
HU3KOMErnpoBaH. cTanu MPOYHOCTH aBTOMaTHble CTanm
450-550 Himm2 | 125HB | 550-700 Himm2 | 210 HB | 700-900 Himm? | 27 HRC 600 Himm? 180 HB 200-250 HB <850 Himm?
MpumeHeHne [ ] [ ] [ ] [ ] [ ] [ ]
\ 120 120 100 85 50 60
[nametp cpesbl n f n f n f n f n f n f
2 19099 458 19099 458 15915 382 13528 325 7958 191 9549 229
3 12732 458 12732 458 10610 382 9019 325 5305 191 6366 229
4 9549 458 9549 458 7958 382 6764 325 3979 191 4775 229
5 7639 458 7639 458 6366 382 5411 325 3183 191 3820 229
o 6 6366 458 6366 458 5305 382 4509 325 2653 191 3183 229
§ 7 5457 458 5457 458 4547 382 3865 325 2274 191 2728 229
5 8 4775 458 4775 458 3979 382 3382 325 1989 191 2387 229
% 9 4244 458 4244 458 3537 382 3006 325 1768 191 2122 229
§ 10 3820 458 3820 458 3183 382 2706 325 1592 191 1910 229
11 3472 458 3472 458 2894 382 2460 325 1447 191 1736 229
12 3183 458 3183 458 2653 382 2255 325 1326 191 1592 229
14 2728 458 2728 458 2274 382 1933 325 1137 191 1364 229
16 2387 458 2387 458 1989 382 1691 325 995 191 1194 229
18 2122 458 2122 458 1768 382 1503 325 884 191 1061 229
20 1910 458 1910 458 1592 382 1353 325 796 191 955 229
22 1736 458 1736 458 1447 382 1230 325 723 191 868 229
V 140 140 120 155 80 120
[nametp cpesbl n f n f n f n f n f n f
2 22282 535 22282 535 19099 458 24669 592 12732 306 19099 458
3 14854 535 14854 535 12732 458 16446 592 8488 306 12732 458
4 11141 535 11141 535 9549 458 12335 592 6366 306 9549 458
5 8913 535 8913 535 7639 458 9868 592 5093 306 7639 458
e 6 7421 535 7421 535 6366 458 8223 592 4244 306 6366 458
§ 7 6366 535 6366 535 5457 458 7048 592 3638 306 5457 458
L§' 8 5570 535 5570 535 4775 458 6167 592 3183 306 4775 458
§ 9 4951 535 4951 535 4244 458 5482 592 2829 306 4244 458
%_ 10 4456 535 4456 535 3820 458 4934 592 2546 306 3820 458
2 1 4051 535 4051 535 3472 458 4485 592 2315 306 3472 458
12 3714 535 3714 535 3183 458 4112 592 2122 306 3183 458
14 3183 535 3183 535 2728 458 3524 592 1819 306 2728 458
16 2785 535 2785 535 2387 458 3084 592 1592 306 2387 458
18 2476 535 2476 535 2122 458 2141 592 1415 306 2122 458
20 2228 535 2228 535 1910 458 2467 592 1273 306 1910 458
22 2026 535 2026 535 1736 458 2243 592 1157 306 1736 458
\ 390 390 350 200 120 145
[lnameTp chpesbl n f n f n f n f n f n f
2 62070 1490 62070 1490 55704 1337 31831 764 19099 458 23077 554
3 41380 1490 41380 1490 37136 1337 21221 764 12732 458 15385 554
4 31035 1490 31035 1490 27852 1337 15915 764 9549 458 11539 554
5 24828 1490 24828 1490 22282 1337 12732 764 7639 458 9231 554
g 6 20690 1490 20690 1490 18568 1337 10610 764 6366 458 7692 554
§ 7 17734 1490 17734 1490 15915 1337 9095 764 5457 458 6594 554
§' 8 15518 1490 15518 1490 13926 1337 7958 764 4775 458 5769 554
§ 9 13793 1490 13793 1490 12379 1337 7074 764 4244 458 5128 554
2 10 12414 1490 12414 1490 M4 1337 6366 764 3820 458 4615 554
5 1 11286 1490 11286 1490 10128 1337 5787 764 3472 458 4196 554
12 10345 1490 10345 1490 9284 1337 5305 764 3183 458 3846 554
14 8867 1490 8867 1490 7958 1337 4547 764 2728 458 3297 554
16 7759 1490 7759 1490 6963 1337 3979 764 2387 458 2885 554
18 6897 1490 6897 1490 6189 1337 3537 764 2122 458 2564 554
20 6207 1490 6207 1490 5570 1337 3183 764 1910 458 2308 554
22 5643 1490 5643 1490 5064 1337 2894 764 1736 458 2098 554
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®PE3bl KOHLIEBbIE
C MIIOCKUM TOPLIOM

TABAULLO PEXMMOB AAS AOPE3 KOHLLEBBIX
TBEPAOCMAQABHbIX C MAOCKMM TOpLOM (3.30-12)

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

O6pabatbisaemblit Msrkne AsToMaTHble cTanu | KOHCTPYKLMOHHbIE Cranm Bbicokoneru- MpocTble AntomuHmin <15% Si
matepuan yrnepoaucTbie cTan C cofiepxaHuem pOBaHHbIE CTanm ayCTEHUTHble JlatyHb LinHk Marnuin
cTanu C=<0,5% C>0,5%, BbICOKON HepXaBeloLuye cTanm,
CpeAHeTBepAble NPOYHOCTH HepxaBetoLLe
YNPOYHsieMble aBTOMATHbIE CTanm
cranu,
HW3KONernpoBaHHble
cranu
>450 Himm2 | 125 HB | 400-700 H/mm2 | 210 HB | 450-550 Himm2 | 125 HB | 550-700 H/mm2 | 210 HB | 700-900 H/mm2 |27 HRC| 600 Himm2 | 180 HB 60-100 HB
MpumeHeHe [ ] [ ) [ ] [ ) [ ] [ ] ()
v 180 170 140 120 10 155 450
[lnameTp dpesbl n f n f n f n f n f n f n f

2 28648 1719 27056 1623 22282 1337 19099 1031 17507 945 24669 1480 | 71620 12892
3 19099 1719 18038 1623 14854 1203 12732 1031 11671 945 16446 1480 | 47746 12892
4 14324 1719 13528 1623 11141 1203 9549 1031 8754 945 12335 1480 | 35810 12892
5 11459 1719 10823 1623 8913 1203 7639 1031 7003 945 9868 1480 | 28648 12892
s 6 9549 1719 9019 1623 7427 1203 6366 1031 5836 945 8223 1480 | 23873 12892
'g 7 8185 1719 7730 1623 6366 1203 5457 1031 5002 945 7048 1480 | 20463 12892
% 8 7162 1719 6764 1623 5570 1203 4775 1031 4377 945 6167 1480 | 17905 12892
§ 9 6366 1719 6013 1623 4951 1203 4244 1031 3890 945 5482 1480 | 15915 12892
% 10 5730 1719 5411 1623 4456 1203 3820 1031 3501 945 4934 1480 | 14324 12892
5 1 5209 1719 4919 1623 4051 1203 3472 1031 3183 945 4485 1480 | 13022 12892
12 4775 1719 4509 1623 3714 1203 3183 1031 2918 945 4112 1480 | 11937 12892
14 4093 1719 3865 1623 3183 1203 2728 1031 2501 945 3524 1480 | 10231 12892
16 3581 1719 3382 1623 2785 1203 2387 1031 2188 945 3084 1480 8952 12892
18 3183 1719 3006 1623 2476 1203 2122 1031 1945 945 2741 1480 7958 12892
20 2865 1719 2706 1623 2228 1203 1910 1031 1751 945 2467 1480 7162 12892
22 2604 1719 2460 1623 2026 1203 1736 1031 1592 945 2243 1480 6511 12892

vV 390 390 350 350 320 200 520

[unameTp cpesbl n f n f n f n f n f n f n f

2 62070 3352 62070 3352 55704 3008 55704 2674 50930 2139 31831 1337 | 82761 13407
3 41380 3352 41380 3352 37136 3008 37136 2674 33953 2139 21221 1337 | 55174 13407
4 31035 3352 31035 3352 27852 3008 27852 2674 25465 2139 15915 1337 | 41380 13407
5 24828 3352 24828 3352 22282 3008 22282 2674 20372 2139 12732 1337 | 33104 13407
- 6 20690 3352 20690 3352 18568 3008 18568 2674 16977 2139 10610 1337 | 27587 13407
E 7 17734 3352 17734 3352 15915 3008 15915 2674 14551 2139 9095 1337 | 23646 13407
% 8 15518 3352 15518 3352 13926 3008 13926 2674 12732 2139 7958 1337 | 20690 13407
§ 9 13793 3352 13793 3352 12379 3008 12379 2674 11318 2139 7074 1337 | 18391 13407
§ 10 12414 3352 12414 3352 11141 3008 1141 2674 10186 2139 6366 1337 | 16552 13407
7 1 11286 3352 11286 3352 10128 3008 10128 2674 9260 2139 5787 1337 | 15047 13407
12 10345 3352 10345 3352 9284 3008 9284 2674 8488 2139 5305 1337 | 13793 13407
14 8867 3352 8867 3352 7958 3008 7958 2674 7276 2139 4547 1337 | 11823 13407
16 7759 3352 7759 3352 6963 3008 6963 2674 6366 2139 3979 1337 | 10345 13407
18 6897 3352 6897 3352 6189 3008 6189 2674 5659 2139 3537 1337 9196 13407
20 6207 3352 6207 3352 5570 3008 5570 2674 5093 2139 3183 1337 8276 13407
22 5643 3352 5643 3352 5064 3008 5064 2674 4630 2139 2894 1337 7524 13407

V, M/MIH - CKOPOCTb pe3aHus;

N - YacToTa BpaLLeHNs WnnHAEeNs, 06/MuH;

f - MUHyTHas nogava, MM/MUH.

MPELJIOXXEHHBIE PEXX/Mbl HOCAT PEKOMEHOATENBHbIN XAPAKTEP U
ANA KAXA0rO OEPABATBIBAEMOI O MATEPUAIA ABNAKOTCA CITPABOYHBLIMA.
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

B TtBUHTOC  gresonEste

TABAMLLO PEXMMOB AAT JOPE3 KOHLLEBbIX
TBEPAOCMAQBHbIX C MAOCKMM TOPLLOM (4.30-12)

O6pabatbiBaeMmblit Msirkue AsToMaTHblE CTanu |  KOHCTPYKUMOHHbIE Cranm Beicokoneru- MpocTble AntomuHuii <15% Si
matepuan yrnepoaucTble cranm C cofiepxaHnem pOBaHHble cTanm ayCTEHUTHblE JlatyHb LKk Marnui
cTanu C=<0,5% C>0,5%, BbICOKOM HepxaBetoLye cTanu,
CpeaHeTBepable MPOYHOCTH HepxasetoLme
YNPOYHsSEMbIE aBToOMaTHbIe CTanu
cranu,
HU3KONErMPOBaHHbIE
cTam
>450 Himm2 | 125 HB | 400-700 H/mm2 | 210 HB | 450-550 Himm2 | 125 HB | 550-700 H/mm? | 210 HB | 700-900 H/imm2 |27 HRC| 600 Hmm2 | 180 HB 60-100 HB
MpumeHeHue o [} [} [ J [} [ J [ J
\Y 180 170 140 120 10 155 450
[nametp chpesbl n f n f n f n f n f n f n f
2 28648 2292 27056 2165 22282 1783 19099 1375 17507 1261 24669 1974 | 71620 17189
3 19099 2292 18038 2165 14854 1783 12732 1375 11671 1261 16446 1974 | 47746 17189
4 14324 2292 13528 2165 11141 1783 9549 1375 8754 1261 12335 1974 | 35810 17189
5 11459 2292 10823 2165 8913 1783 7639 1375 7003 1261 9868 1974 | 28648 17189
« 6 9549 2292 9019 2165 7427 1783 6366 1375 5836 1261 8223 1974 | 23873 17189
E 7 8185 2292 7730 2165 6366 1783 5457 1375 5002 1261 7048 1974 | 20463 17189
% 8 7162 2292 6764 2165 5570 1783 4775 1375 4377 1261 6167 1974 | 17905 17189
§ 9 6366 2292 6013 2165 4951 1783 4244 1375 3890 1261 5482 1974 | 15915 17189
% 10 5730 2292 5411 2165 4456 1783 3820 1375 3501 1261 4934 1974 | 14324 17189
5 1" 5209 2292 4919 2165 4051 1783 3472 1375 3183 1261 4485 1974 | 13022 17189
12 4775 2292 4509 2165 3714 1783 3183 1375 2918 1261 4112 1974 | 11937 17189
14 4093 2292 3865 2165 3183 1783 2728 1375 2501 1261 3524 1974 | 10231 17189
16 3581 2292 3382 2165 2785 1783 2387 1375 2188 1261 3084 1974 | 8952 17189
18 3183 2292 3006 2165 2476 1783 2122 1375 1945 1261 2741 1974 | 7958 17189
20 2865 2292 2706 2165 2228 1783 1910 1375 1751 1261 2467 1974 | 7162 17189
22 2604 2292 2460 2165 2026 1783 1736 1375 1592 1261 2243 1974 6511 17189
Vv 390 390 350 350 320 200 520
[unameTp cpesbl n f n f n f n f n f n f n f
2 62070 4469 62070 4469 55704 4011 55704 3565 50930 2852 31831 1783 | 82761 17876
3 41380 4469 41380 4469 37136 4011 37136 3565 33953 2852 21221 1783 | 55174 17876
4 31035 4469 31035 4469 27852 4011 27852 3565 25465 2852 15915 1783 | 41380 17876
5 24828 4469 24828 4469 22282 4011 22282 3565 20372 2852 12732 1783 | 33104 17876
< 6 20690 4469 20690 4469 18568 4011 18568 3565 16977 2852 10610 1783 | 27587 17876
E 7 17734 4469 17734 4469 15915 4011 15915 3565 14551 2852 9095 1783 | 23646 17876
% 8 15518 4469 15518 4469 13926 4011 13926 3565 12732 2852 7958 1783 | 20690 17876
§ 9 13793 4469 13793 4469 12379 4011 12379 3565 11318 2852 7074 1783 | 18391 17876
§ 10 12414 4469 12414 4469 11141 4011 11141 3565 10186 2852 6366 1783 | 16552 17876
= 11 11286 4469 11286 4469 10128 4011 10128 3565 9260 2852 5787 1783 | 15047 17876
12 10345 4469 10345 4469 9284 4011 9284 3565 8488 2852 5305 1783 | 13793 17876
14 8867 4469 8867 4469 7958 4011 7958 3565 7276 2852 4547 1783 | 11823 17876
16 7759 4469 7759 4469 6963 4011 6963 3565 6366 2852 3979 1783 | 10345 17876
18 6897 4469 6897 4469 6189 4011 6189 3565 5659 2852 3537 1783 | 9196 17876
20 6207 4469 6207 4469 5570 4011 5570 3565 5093 2852 3183 1783 | 8276 17876
22 5643 4469 5643 4469 5064 4011 5064 3565 4630 2852 2894 1783 | 7524 17876

V, M/MWH - CKOpPOCTb pe3aHus;
N - YacToTa BpaLLeH!s WNMHAENS, 06/MuH;
f - MuHyTHas nogaya, MM/MUH.
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®PE3bl KOHLIEBbIE

C MIIOCKUM TOPLIOM

TaBAMLLO PEXMMOB AAG AOPE3S KOHLLEBBIX

TBEPAOCMAQBHBIX C MAOCKMM TOpLOM (5.30-12)

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

O6pabaTbiBaeMblit Msrkve ABTOMaTHbIE CTANM KoHCTpYKLMOHHbIE Cranm Bbicokoneru- MpocTble
marepuan yrmepoaucTbie cTanvu ¢ coaepxatuem C>0,5%, poBaHHbIE cTanu ayCTEHUTHbIE
cTanu C=<0,5% cpenHeTBepaAble BbICOKOMN HepxXasetoLyye cTanu,
YNpOYHsIEMbIE CTanM, MPOYHOCTH HepxaseloLLye
HU3KONErMpoBaHHble aBTOMaTHble CTanm
cTanvm
>450 Himm2 125HB | 400-700 Himm2 | 210HB | 450-550 Himm2 | 125HB | 550-700 Himm2 | 210HB | 700-900 Himm? | 27 HRC 600 Himm2 180 HB
MpumeHeHne [ ) () () () () (]
v 390 390 350 350 320 200
[nameTp dpesbl n f n f n f n f n f n f
6 20690 5586 20690 5586 18568 5013 18568 4456 16977 3565 10610 2228
7 17734 5586 17734 5586 15915 5013 15915 4456 14551 3565 9095 2228
s 8 15518 5586 15518 5586 13926 5013 13926 4456 12732 3565 7958 2228
é 9 13793 5586 13793 5586 12379 5013 12379 4456 11318 3565 7074 2228
% 10 12414 5586 12414 5586 11141 5013 11141 4456 10186 3565 6366 2228
5 1" 11286 5586 11286 5586 10128 5013 10128 4456 9260 3565 5787 2228
é 12 10345 5586 10345 5586 9284 5013 9284 4456 8488 3565 5305 2228
5 14 8867 5586 8867 5586 7958 5013 7958 4456 7276 3565 4547 2228
16 7759 5586 7759 5586 6963 5013 6963 4456 6366 3565 3979 2228
18 6897 5586 6897 5586 6189 5013 6189 4456 5659 3565 3537 2228
20 6207 5586 6207 5586 5570 5013 5570 4456 5093 3565 3183 2228
22 5643 5586 5643 5586 5064 5013 5064 4456 4630 3565 2894 2228
TABAULLO PEXMMOB AAT JOPE3 KOHLLEBbIX
TBEPAOCMAQBHbIX C MAOCKMM TOPLLOM (6.30-12)
O6pabaTbiBaeMblit Msrkve ABTOMaTHbIE CTaNM KoHCTpyKLMOHHbIE Cranu Bbicokoneru- MpocTble
marepuan yrnepoaucTbie cTanu ¢ coaepxatuem C>0,5%, pOBaHHbIE cTanu ayCTEHUTHbIE
cTanm C=0,5% cpeaHeTsepble BbICOKOIA HepxXaBetoLLye cTanu,
YpOYHsiEMbIE CTamMN, MPOYHOCTY HepxaseloLLye
HU3KONErMPOBaHHbIE aBTOMaTHble CTanm
cTanv
>450 Himm? 125HB | 400-700 Hmm? | 210HB | 450-550 H/mm? | 125HB | 550-700 H/mMm? | 210HB | 700-900 H/mm? | 27 HRC 600 H/mm? 180 HB
Mpumererne o o o [} [ J ([
\Y 390 390 350 350 320 200
[lnameTp cpesbl n f n f n f n f n f n f
6 20690 6704 20690 6704 18568 6016 18568 5348 16977 4278 10610 2674
7 17734 6704 17734 6704 15915 6016 15915 5348 14551 4278 9095 2674
o 8 15518 6704 15518 6704 13926 6016 13926 5348 12732 4278 7958 2674
'Lé 9 13793 6704 13793 6704 12379 6016 12379 5348 11318 4278 7074 2674
% 10 12414 6704 12414 6704 11141 6016 11141 5348 10186 4278 6366 2674
- 1 11286 6704 11286 6704 10128 6016 10128 5348 9260 4278 5787 2674
é 12 10345 6704 10345 6704 9284 6016 9284 5348 8488 4278 5305 2674
5 14 8867 6704 8867 6704 7958 6016 7958 5348 7276 4278 4547 2674
16 7759 6704 7759 6704 6963 6016 6963 5348 6366 4278 3979 2674
18 6897 6704 6897 6704 6189 6016 6189 5348 5659 4278 3537 2674
20 6207 6704 6207 6704 5570 6016 5570 5348 5093 4278 3183 2674
22 5643 6704 5643 6704 5064 6016 5064 5348 4630 4278 2894 2674

MPEONOXEHHBIE PEXXMbI HOCAT PEKOMEHOATENBHbIA XAPAKTEP 1A

ANA KAXKAOrO OBPABATBIBAEMOT O MATEPUATIA ABNAOTCA CIMPABOYHbLIMU.
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POCCUA

]

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PE3bl KOHLIEBbIE
C MIIOCKUM TOPLIOM

TABAMLLO PEXMAMOB AAS ADPE3 KOHLLEBBIX TBEPAOCMACBHBIX C MAOCKMM TOPLLOM (2.45-15)

O6pabatbiBaeMmblit Msirkve yrnepoaucTble ctanm AntomuHnin <15% Si AntoMuAni >15% Si
matepuan JlatyHb Linik Martuii Bponsa Menp
>450 Himm? 125 HB 60-100 HB 90-130 HB
MpumeHeHue [ ) [ ] [ ]
\ 125 250 150
[nameTp chpesbl n f n f n f
2 19894 398 39789 1114 23873 477
3 13263 398 26526 1114 15915 477
4 9947 398 19894 1114 11937 477
5 7958 398 15915 1114 9549 477
S 6 6631 398 13263 1114 7958 477
8 7 5684 398 11368 1114 6821 417
e 8 4974 398 9947 1114 5968 477
§ 9 4421 398 8842 1114 5305 477
§ 10 3979 398 7958 1114 4775 477
1 3617 398 7234 1114 4341 477
12 3316 398 6631 1114 3979 477
14 2842 398 5684 1114 3410 477
16 2487 398 4974 1114 2984 477
18 2210 398 4421 1114 2653 477
20 1989 398 3979 1114 2387 477
22 1809 398 3617 1114 2170 477
v 150 450 250
[nametp chpesbl n f n f n f
2 25465 713 71620 5443 39789 3342
3 16977 713 47746 5443 26526 3342
4 12732 713 35810 5443 19894 3342
o 5 10186 713 28648 5443 15915 3342
£ 6 8488 713 23873 5443 13263 3342
‘§ 7 7276 713 20463 5443 11368 3342
8 8 6366 713 17905 5443 9947 3342
8 9 5659 713 15915 5443 8842 3342
% 10 5093 713 14324 5443 7958 3342
3 1 4630 713 13022 5443 7234 3342
12 4244 713 11937 5443 6631 3342
14 3638 713 10231 5443 5684 3342
16 3183 713 8952 5443 4974 3342
18 2829 713 7958 5443 4421 3342
20 2546 713 7162 5443 3979 3342
22 2315 713 6511 5443 3617 3342
\ 180 550 320
[nameTp chpesbl n f n f n f
2 28648 2292 87535 7703 50930 4074
19099 2292 58357 7703 33953 4074
4 14324 2292 43768 7703 25465 4074
5 11459 2292 35014 7703 20372 4074
% 6 9549 2292 29178 7703 16977 4074
‘§ 7 8185 2292 25010 7703 14551 4074
' 8 7162 2292 21884 7703 12732 4074
8 9 6366 2292 19452 7703 11318 4074
2 10 5730 2292 17507 7703 10186 4074
5 1 5209 2292 15915 7703 9260 4074
12 4775 2292 14589 7703 8488 4074
14 4093 2292 12505 7703 7276 4074
16 3581 2292 10942 7703 6366 4074
18 3183 2292 9726 7703 5659 4074
20 2865 2292 8754 7703 5093 4074
22 2604 2292 7958 7703 4630 4074

V, M/MWH - CKOPOCTb pe3aHuns; N - 4aCT0Ta BpalleHusa WnnHOens, 00/MuH; f- MUHYTHaA nofava, MM/MUH.
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®PE3bl KOHLIEBbIE
C MIIOCKUM TOPLIOM

TABAMLLO PEXMMOB AAT AOPE3S KOHLLEBBIX TBEPAOCMACQBHBIX C MAOCKMM TOPLLOM (3.45-15)

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

POCCH4A

O6pabarbiBaemblit Msirkue yrnepogucTbie ctanm AntoMuHni <15% Si AntomuHnin >15% Si
marepuan TlatyHb LinHk Maruin Bporsa Menp
>450 Himm2 125 HB 60-100 HB 90-130 HB
MpumeHerne (] o [}
v 125 250 150
[unameTp cpesbl n f n f n f
2 19894 597 39789 1671 23873 716
13263 597 26526 1671 15915 716
4 9947 597 19894 1671 11937 716
5 7958 597 15915 1671 9549 716
6 6631 597 13263 1671 7958 716
o 7 5684 597 11368 1671 6821 716
8 8 4974 597 9947 1671 5968 716
b= 9 4421 597 8842 1671 5305 716
5 10 3979 597 7958 1671 4775 716
\§ 1 3617 597 7234 1671 4341 716
o 12 3316 597 6631 1671 3979 716
14 2842 597 5684 1671 3410 716
16 2487 597 4974 1671 2984 716
18 2210 597 4421 1671 2653 716
20 1989 597 3979 1671 2387 716
22 1809 597 3617 1671 2170 716
\% 150 450 250
[nameTp cpesbl n f n f n f
2 25465 1070 71620 8165 39789 5013
3 16977 1070 47746 8165 26526 5013
4 12732 1070 35810 8165 19894 5013
5 10186 1070 28648 8165 15915 5013
% 6 8488 1070 23873 8165 13263 5013
‘§ 7 7276 1070 20463 8165 11368 5013
8 8 6366 1070 17905 8165 9947 5013
8 9 5659 1070 15915 8165 8842 5013
%_ 10 5093 1070 14324 8165 7958 5013
3 i 4630 1070 13022 8165 7234 5013
12 4244 1070 11937 8165 6631 5013
14 3638 1070 10231 8165 5684 5013
16 3183 1070 8952 8165 4974 5013
18 2829 1070 7958 8165 4421 5013
20 2546 1070 7162 8165 3979 5013
22 2315 1070 6511 8165 3617 5013
\ 180 550 320
[lnameTp dpesbl n f n f n f
2 28648 3438 87535 11555 50930 6112
3 19099 3438 58357 11555 33953 6112
4 14324 3438 43768 11555 25465 6112
5 11459 3438 35014 11555 20372 6112
% 6 9549 3438 29178 11555 16977 6112
E 7 8185 3438 25010 11555 14551 6112
'8 8 7162 3438 21884 11555 12732 6112
3 9 6366 3438 19452 11555 11318 6112
2 10 5730 3438 17507 11555 10186 6112
5 1 5209 3438 15915 11555 9260 6112
12 4775 3438 14589 11555 8488 6112
14 4093 3438 12505 11555 7276 6112
16 3581 3438 10942 11555 6366 6112
18 3183 3438 9726 11555 5659 6112
20 2865 3438 8754 11555 5093 6112
22 2604 3438 7958 11555 4630 6112

MPEANOXEHHBIE PEXMbI HOCAT PEKOMEHLATESbHbIA XAPAKTEP U
ANA KAXOO0ro O6PABATLIBAEMOIO MATEPWAIIA ABMAIOTCA CIMTPABOYHBLIMA.
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POCCU4A

]

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PE3bl KOHLIEBbIE
C MJIOCKUM TOPLIOM

TABAULLAO PEXMMOB AASG OPE3 KOHLLEBbIX
TBEPAOCMAQBHbBIX C MAOCKMM TOPLLOM (4.45-15)

O6pabatbiBaemblit Msirkve yrnepoaucTble ctanu AntomuHnn <15% Si AntomuHnin >15% Si
matepuan JlatyHb LinHk Martuii BpoHsa Menp
>450 Himm? 125 HB 60-100 HB 90-130 HB
MpumeHeHve [ ) [ ) [ )
v 160 450 250
[nametp dpesbl n f n f n f

2 19894 114 39789 6048 23873 4011
13263 114 26526 6048 15915 4011
4 9947 114 19894 6048 11937 4011
o 5 7958 1114 15915 6048 9549 4011
£ 6 6631 114 13263 6048 7958 4011
‘§ 7 5684 1114 11368 6048 6821 4011
8 8 4974 114 9947 6048 5968 4011
E 9 4421 114 8842 6048 5305 4011
g 10 3979 114 7958 6048 4775 4011
3 11 3617 114 7234 6048 4341 4011
12 3316 114 6631 6048 3979 4011
14 2842 114 5684 6048 3410 4011
16 2487 114 4974 6048 2984 4011
18 2210 114 4421 6048 2653 4011
20 1989 114 3979 6048 2387 4011
22 1809 114 3617 6048 2170 4011

Y 180 550 320

[nametp cpesbl n f n f n f

2 25465 4074 71620 12605 39789 6366
3 16977 4074 47746 12605 26526 6366
4 12732 4074 35810 12605 19894 6366
© 5 10186 4074 28648 12605 15915 6366
£ 6 8488 4074 23873 12605 13263 6366
‘§ 7 7276 4074 20463 12605 11368 6366
8 8 6366 4074 17905 12605 9947 6366
§ 9 5659 4074 15915 12605 8842 6366
2 10 5093 4074 14324 12605 7958 6366
5 1 4630 4074 13022 12605 7234 6366
12 4244 4074 11937 12605 6631 6366
14 3638 4074 10231 12605 5684 6366
16 3183 4074 8952 12605 4974 6366
18 2829 4074 7958 12605 4421 6366
20 2546 4074 7162 12605 3979 6366
22 2315 4074 6511 12605 3617 6366

V, M/MUH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLEHNs WNMHAENS, 06/MUH;
f - MUHyTHas nogaya, MM/MUH.

NPEONOXEHHBIE PEXVIMbI HOCAT PEKOMEHLATENBHbIA XAPAKTEP 1
ANA KAXKAOrO OBPABATBIBAEMOTO MATEPUAIIA ABNAOTCA CMIPABOYHbLIMU.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

& ARCCIVM TOPLIOW TBUHTOC

TABAMLAO PEXMMOB AAT AOPE3 KOHLLEBLIX TBEPAOCMAOABHbIX
AA HEPHOBOM OBPABOTKM

O6pabaTbiBaemblit KoHCTpyKLMOHHbIE Cranm ¢ cofepxaHuem BricokonernposaHHble BricokonervposahHble MpocTble
matepuan cTanu C>0,5%, cpepHeTBepable CTanm BbICOKOW CTanv noBbILLIEHHON ayCTEeHUTHbIE
C=<0,5% yrpo4HsieMble cTasnm, NPOYHOCTN MPOYHOCTH, HepxaseloLyye cTanu,
HU3KONerupoBaHHble VHCTPYMEHTambHble HepxaBeloLLme
cTanu cTanu aBTOMaTHbIe CTanm

450-550 Himm? 125 HB 550-700 Himm? 210 HB 700-900 Himm? 27 HRC 900-1200 H/mm? 38 HRC 600 Himm? 180 HB

IMpumeHeHne [ ] [ ] [ ] (] (]

\% 160 160 150 120 90

[nametp cpesbl n f n f n f n f n f
6 8488 3667 8488 3667 7958 3438 6366 2750 4775 2063
8 6366 3667 6366 3667 5968 3438 4775 2750 3581 2063
10 5093 3667 5093 3667 4775 3438 3820 2750 2865 2063
12 4244 3667 4244 3667 3979 3438 3183 2750 2387 2063
14 3638 3667 3638 3667 3410 3438 2728 2750 2046 2063
16 3183 3667 3183 3667 2984 3438 2387 2750 1790 2063
18 2829 3667 2829 3667 2653 3438 2122 2750 1592 2063
20 2546 3667 2546 3667 2387 3438 1910 2750 1432 2063
O6pabatbiBaemblit Hepxaserone TpyaHoobpabaTbiBaeMble Cepblit 4yryH KoBkuit wyryn JlernpoBanHbIit 4yryH
marepuan cTanu cpeaHeit HepxaseloLue cTanu BbicokonpoYHbIit TpyaHoobpabaTbi-

NPOYHOCTH YyryH BaeMbli KOBKMIA YyryH

BbICoKONPOYHbIit YyryH

680 Himm2 200 HB 820 Himm2 220HB 160-250 HB 130-230 HB 260 HB
MpumeHeHne o [ ] o [} [ J
\ 90 80 120 120 90
[unameTp cpesbl n f n f n f n f n f
6 4775 2063 4244 1833 6366 2750 6366 2750 4775 2063
8 3581 2063 3183 1833 4775 2750 4775 2750 3581 2063
10 2865 2063 2546 1833 3820 2750 3820 2750 2865 2063
12 2387 2063 2122 1833 3183 2750 3183 2750 2387 2063
14 2046 2063 1819 1833 2728 2750 2728 2750 2046 2063
16 1790 2063 1592 1833 2387 2750 2387 2750 1790 2063
18 1592 2063 1415 1833 2122 2750 2122 2750 1592 2063
20 1432 2063 1273 1833 1910 2750 1910 2750 1432 2063
O6pabaTbiBaeMblit Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl Ti cnnasebl
Marepuan
200-250 HB 250-350 HB < 850 H/mm? 850 -1200 H/mm?
Mpumenerne [} ® [} [ J
\ 55 30 50 35
[lnameTp dpesbl n f n f n f n f
6 2918 1261 1592 688 2653 1146 1857 802
8 2188 1261 1194 688 1989 1146 1393 802
10 1751 1261 955 688 1592 1146 1114 802
12 1459 1261 796 688 1326 1146 928 802
14 1251 1261 682 688 1137 1146 796 802
16 1094 1261 597 688 995 1146 696 802
18 973 1261 531 688 884 1146 619 802
20 875 1261 477 688 796 1146 557 802
V, M/MWH - CKOPOCTb pe3aHus; N - YacToTa BpaLLeHNs WNMHAENs, 06/MuH; f - MMHYTHas nogaya, MM/MUH.

MPELNIOXXEHHBIE PEXXUMbl HOCAT PEKOMEHLOATENBHbIN XAPAKTEP U
ANA KAKOOrO OBPABATBIBAEMOI O MATEPUATIA ABNAIOTCA CIMPABOYHbLIMU.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

B TtBUHTOC  grEsonEste

TABAMLLO PEXMMOB AAG AOPE3S KOHLLEBBIX
TBEPAOCMACBHbIX C MAOCKMM TOPLLOM

O6pabatbiBaemblit Bicokoneru- TpynHoobpabartbl- | TpyaHoobpabaTbi- JlernpoBaHHbIit YyryH Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl
matepuan poBaHHble CTarv BaeMbie Crarny BaeMble prmjooﬁpa(?am-
NOBbILLEHHOI C BbICOKOIA HepxXaBeloLLe BaeMblii KOBKUIA YyryH
NPOYHOCTH, TBEPAOCTbIO, cTanm BbICOKOMPOYHbIN YyryH
MHCTPYMeHTarnbHble 3akaneHHble
cTan cranv 3-6
900-1200 H/mm? | 38 HRC [>1200 H/mm2| 38-60 HRC | 820 H/mm2 | 220 HB 260 HB 200-250 HB 250-350 HB < 850 Himm?
MpumeHeHne o [ ] [ ] [ ] (] (] (]
3.43-00
\Y 90 45 120 160 210 125 145
[lnameTp chpesbl n f n f n f n f n f n f n f
2 14324 859 7162 344 19099 1031 25465 1528 33423 1805 19894 836 23077 1246
3 9549 859 4775 344 12732 1031 16977 1528 22282 1805 13263 836 15385 1246
4 7162 859 3581 344 9549 1031 12732 1528 16711 1805 9947 836 11539 1246
5 5730 859 2865 344 7639 1031 10186 1528 13369 1805 7958 836 9231 1246
< 6 4775 859 2387 344 6366 1031 8488 1528 11141 1805 6631 836 7692 1246
E 7 4093 859 2046 344 5457 1031 7276 1528 9549 1805 5684 836 6594 1246
% 8 3581 859 1790 344 4775 1031 6366 1528 8356 1805 4974 836 5769 1246
3 9 3183 859 1592 344 4244 1031 5659 1528 7421 1805 4421 836 5128 1246
§ 10 2865 859 1432 344 3820 1031 5093 1528 6685 1805 3979 836 4615 1246
- 1 2604 859 1302 344 3472 1031 4630 1528 6077 1805 3617 836 4196 1246
12 2387 859 1194 344 3183 1031 4244 1528 5570 1805 3316 836 3846 1246
14 2046 859 1023 344 2728 1031 3638 1528 4775 1805 2842 836 3297 1246
16 1790 859 895 344 2387 1031 3183 1528 4178 1805 2487 836 2885 1246
18 1592 859 796 344 2122 1031 2829 1528 3714 1805 2210 836 2564 1246
20 1432 859 716 344 1910 1031 2546 1528 3342 1805 1989 836 2308 1246
22 1302 859 651 344 1736 1031 2315 1528 3038 1805 1809 836 2098 1246
445-00
\Y 90 45 120 160 210 125 145
[lnameTp chpesbl n f n f n f n f n f n f n f

2 14324 1146 | 7162 458 19099 1375 25465 2037 33423 2406 19894 114 23077 1662
3 9549 1146 | 4775 458 12732 1375 16977 2037 22282 2406 13263 114 15385 1662
4 7162 1146 | 3581 458 9549 1375 12732 2037 16711 2406 9947 114 11539 1662
5 5730 1146 | 2865 458 7639 1375 10186 2037 13369 2406 7958 114 9231 1662
< 6 4775 1146 | 2387 458 6366 1375 8488 2037 11141 2406 6631 114 7692 1662
E 7 4093 1146 | 2046 458 5457 1375 7276 2037 9549 2406 5684 114 6594 1662
% 8 3581 1146 1790 458 4775 1375 6366 2037 8356 2406 4974 1114 5769 1662
] 9 3183 1146 1592 458 4244 1375 5659 2037 7421 2406 4421 1114 5128 1662
§ 10 2865 1146 1432 458 3820 1375 5093 2037 6685 2406 3979 114 4615 1662
o 1 2604 1146 1302 458 3472 1375 4630 2037 6077 2406 3617 114 4196 1662
12 2387 1146 1194 458 3183 1375 4244 2037 5570 2406 3316 1114 3846 1662
14 2046 1146 1023 458 2728 1375 3638 2037 4775 2406 2842 1114 3297 1662
16 1790 1146 895 458 2387 1375 3183 2037 4178 2406 2487 114 2885 1662
18 1592 1146 796 458 2122 1375 2829 2037 3714 2406 2210 114 2564 1662
20 1432 1146 716 458 1910 1375 2546 2037 3342 2406 1989 114 2308 1662
22 1302 1146 651 458 1736 1375 2315 2037 3038 2406 1809 1114 2098 1662

V, M/MWH - CKOPOCTb Pe3aHusi; N - YacToTa BpalLeHUs WnuHaens, o6/MuH;  f - MMHYTHas nogaya, MM/MUH.

MPEANOXEHHBIE PEXVMbI HOCAT PEKOMEHIATENBHbIA XAPAKTEP 1
ANA KAXKAOrO OBPABATBIBAEMOT O MATEPUATIA ABNAOTCA CIMPABOYHbLIMMU.
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CEPMYXOBCKUM
MHCTPYMEHTAAbHBI 3ABOA

& ARCCIvM ToPLIOW TBUHTOC

TaBAMLLAO PEXMMOB AAT AOPE3S KOHLLEBBIX
TBEPAOCTACBHbIX C MAOCKMM TOPLLOM

O6pabaTbiBaemblit Beicokoneru- TpyaHoobpabatbl- | TpyaHooGpabaTbl- JlernpoBaHHbIit 4yryH Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl
matepuan poBaHHbie CTarm Baembie Cranm BaeMble prmjootipat'jam-
NOBbILLEHHOM C BbICOKOI HepxaseloLe BaeMblil KOBKWIA YyryH
MpOYHOCTH, TBEPAOCTbIO, cTanv BbICOKOMPOYHBIiA YyryH
MHCTPYMeHTanbHble 3akaneHHble
cTan cTan 3-6
900-1200 H/mm? | 38 HRC [>1200 H/mm?| 38-60 HRC | 820 H/mm? | 220 HB 260 HB 200-250 HB 250-350 HB < 850 Himm?
MpnmeHeHne [ ] [ ] [ ] [ ] (] (] (]
543-00
\ 90 45 120 160 210 125 145
[lnameTp cpesbl n f n f n f n f n f n f n f
6 4775 1432 | 2387 573 6366 1719 8488 2546 11141 3008 6631 1393 7692 2077
7 4093 1432 | 2046 573 5457 1719 7276 2546 9549 3008 5684 1393 6594 2077
- 8 3581 1432 1790 573 4775 1719 6366 2546 8356 3008 4974 1393 5769 2077
E 9 3183 1432 1592 573 4244 1719 5659 2546 7421 3008 4421 1393 5128 2077
% 10 2865 1432 1432 573 3820 1719 5093 2546 6685 3008 3979 1393 4615 2077
3 1 2604 1432 1302 573 3472 1719 4630 2546 6077 3008 3617 1393 4196 2077
§ 12 2387 1432 1194 573 3183 1719 4244 2546 5570 3008 3316 1393 3846 2077
o 14 2046 1432 1023 573 2728 1719 3638 2546 4775 3008 2842 1393 3297 2077
16 1790 1432 895 573 2387 1719 3183 2546 4178 3008 2487 1393 2885 2077
18 1592 1432 796 573 2122 1719 2829 2546 3714 3008 2210 1393 2564 2077
20 1432 1432 716 573 1910 1719 2546 2546 3342 3008 1989 1393 2308 2077
22 1302 1432 651 573 1736 1719 2315 2546 3038 3008 1809 1393 2098 2077
B.45-00
\Y 90 45 120 160 210 125 145
[lnameTp dpesbl n f n f n f n f n f n f n f

6 4775 1719 | 2387 688 6366 2063 8488 3056 11141 3610 6631 1671 7692 2492
7 4093 1719 | 2046 688 5457 2063 7276 3056 9549 3610 5684 1671 6594 2492
© 8 3581 1719 1790 688 4775 2063 6366 3056 8356 3610 4974 1671 5769 2492
E 9 3183 1719 1592 688 4244 2063 5659 3056 7421 3610 4421 1671 5128 2492
% 10 2865 1719 1432 688 3820 2063 5093 3056 6685 3610 3979 1671 4615 2492
3 1 2604 1719 1302 688 3472 2063 4630 3056 6077 3610 3617 1671 4196 2492
§ 12 2387 1719 1194 688 3183 2063 4244 3056 5570 3610 3316 1671 3846 2492
> 14 2046 1719 1023 688 2728 2063 3638 3056 4775 3610 2842 1671 3297 2492
16 1790 1719 895 688 2387 2063 3183 3056 4178 3610 2487 1671 2885 2492
18 1592 1719 796 688 2122 2063 2829 3056 3714 3610 2210 1671 2564 2492
20 1432 1719 716 688 1910 2063 2546 3056 3342 3610 1989 1671 2308 2492
22 1302 1719 651 688 1736 2063 2315 3056 3038 3610 1809 1671 2098 2492

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BPaLUEHUs WNUHAENS, 06/MUH;
f - MMHYTHas nogaya, MM/MUH.
MPEANOXEHHBIE PEXUMbI HOCAT PEKOMEHIATENBHbIA XAPAKTEP U
ANA KAXXOOrO ObPABATBIBAEMOIO MATEPUATIA ABNAKOTCA CIMPABOYHbIMM.
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POCCU4A

]

CEPMNYXOBCKMUI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

TABAULLO PEXMMOB AAT GOPE3 KOHLLEBBIX

O6pabaTbiBaemblit | KOHCTPYKLMOHHbIE Cranm Bricokoneru- Bricokoneru- Mpoctble Hepxasetowme TpynHoobpabarbl-
matepuan cTan C coaepxaHmem poBaHHbIE cTanu poBaHHbIe cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLEHHOI HepXxaBetoLLe cTanu, NPOYHOCTN HepxaseloLme
cpeaHeTBepable MPOYHOCTU NPOYHOCTH, HepxaseloLe cTanu
yNpoYHsieMble VHCTPYMEHTanbHble | aBTOMaTHbIE CTamM
cranm, cTanv
HM3KONernpoBaHHble
cTanu
450-550 Himm? | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm2 | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/mm2 | 180HB | 680 H/mm2 [200HB| 820 Himm2 | 220 HB
MpumeHeHne [ ) [ ] [ ] [ ] [ ] [ ] [ )
\Y 120 120 100 100 85 75 65
[nameTp tpesbl n f n f n f n f n f n f n f
2 19099 764 19099 764 15915 446 15915 446 13528 379 11937 334 10345 248
3 12732 764 12732 764 10610 446 10610 446 9019 379 7958 334 6897 248
4 9549 764 9549 764 7958 446 7958 446 6764 379 5968 334 5173 248
5 7639 764 7639 764 6366 446 6366 446 5411 379 4775 334 4138 248
6 6366 764 6366 764 5305 446 5305 446 4509 379 3979 334 3448 248
g 7 5457 764 5457 764 4547 446 4547 446 3865 379 3410 334 2956 248
5 8 4775 764 4775 764 3979 446 3979 446 3382 379 2984 334 2586 248
g 9 4244 764 4244 764 3537 446 3537 446 3006 379 2653 334 2299 248
§ 10 3820 764 3820 764 3183 446 3183 446 2706 379 2387 334 2069 248
1 3472 764 3472 764 2894 446 2894 446 2460 379 2170 334 1881 248
12 3183 764 3183 764 2653 446 2653 446 2255 379 1989 334 1724 248
14 2728 764 2728 764 2274 446 2274 446 1933 379 1705 334 1478 248
16 2387 764 2387 764 1989 446 1989 446 1691 379 1492 334 1293 248
18 2122 764 2122 764 1768 446 1768 446 1503 379 1326 334 1149 248
20 1910 764 1910 764 1592 446 1592 446 1353 379 1194 334 1035 248
22 1736 764 1736 764 1447 446 1447 446 1230 379 1085 334 940 248
v 140 140 120 110 155 135 120
[nametp cpesbl n f n f n f n f n f n f n f
2 22282 891 22282 891 19099 611 17507 560 24669 987 21486 859 19099 764
3 14854 891 14854 891 12732 611 11671 560 16446 987 14324 859 12732 764
4 11141 891 11141 891 9549 611 8754 560 12335 987 10743 859 9549 764
5 8913 891 8913 891 7639 611 7003 560 9868 987 8594 859 7639 764
© 6 7421 891 7427 891 6366 611 5836 560 8223 987 7162 859 6366 764
E 7 6366 891 6366 891 5457 611 5002 560 7048 987 6139 859 5457 764
% 8 5570 891 5570 891 4775 611 4377 560 6167 987 5371 859 4775 764
3 9 4951 891 4951 891 4244 611 3890 560 5482 987 4775 859 4244 764
%_ 10 4456 891 4456 891 3820 611 3501 560 4934 987 4297 859 3820 764
F 1 4051 891 4051 891 3472 611 3183 560 4485 987 3907 859 3472 764
12 3714 891 3714 891 3183 611 2918 560 4112 987 3581 859 3183 764
14 3183 891 3183 891 2728 611 2501 560 3524 987 3069 859 2728 764
16 2785 891 2785 891 2387 611 2188 560 3084 987 2686 859 2387 764
18 2476 891 2476 891 2122 611 1945 560 2141 987 2387 859 2122 764
20 2228 891 2228 891 1910 611 1751 560 2467 987 2149 859 1910 764
22 2026 891 2026 891 1736 611 1592 560 2243 987 1953 859 1736 764

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHNs LWNMHAENS, 06/MUH;
f - MuHyTHas nogaya, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJIOCKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbIX C MAOCKMM TOPLIOM (3.45-05)

Cepblit YyryH Koskuit 4yryH JlernpoBaHHbIN YyryH Ni Co cnnagbl Ni Co cnnagbl Ti cnnasbl Ti cnnasbl
BbICOKOMPOYHbIiA TpyaHoobpabatbl-
YyryH BaeMmblil KOBKUI YyryH
BbicokonpouHblit YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 H/mm? 850 -1200 H/mm?
([ [ J [ J ([ J [ J [ J [ J
175 150 150 50 25 60 40
n f n f n f n f n f n f n f
27852 1114 23873 955 23873 955 7958 318 3979 159 9549 344 6366 229
18568 114 15915 955 15915 955 5305 318 2653 159 6366 344 4244 229
13926 114 11937 955 11937 955 3979 318 1989 159 4775 344 3183 229
11141 1114 9549 955 9549 955 3183 318 1592 159 3820 344 2546 229
9284 1114 7958 955 7958 955 2653 318 1326 159 3183 344 2122 229
7958 1114 6821 955 6821 955 2274 318 1137 159 2728 344 1819 229
6963 114 5968 955 5968 955 1989 318 995 159 2387 344 1592 229
6189 114 5305 955 5305 955 1768 318 884 159 2122 344 1415 229
5570 1114 4775 955 4775 955 1592 318 796 159 1910 344 1273 229
5064 1114 4341 955 4341 955 1447 318 723 159 1736 344 1157 229
4642 114 3979 955 3979 955 1326 318 663 159 1592 344 1061 229
3979 114 3410 955 3410 955 1137 318 568 159 1364 344 909 229
3482 1114 2984 955 2984 955 995 318 497 159 1194 344 796 229
3095 1114 2653 955 2653 955 884 318 442 159 1061 344 707 229
2785 114 2387 955 2387 955 796 318 398 159 955 344 637 229
2532 114 2170 955 2170 955 723 318 362 159 868 344 579 229
250 235 200 80 40 120 100
n f n f n f n f n f n f n f
39789 1592 37401 1496 31831 1273 12732 458 6366 204 19099 688 15915 509
26526 1592 24934 1496 21221 1273 8488 458 4244 204 12732 688 10610 509
19894 1592 18701 1496 15915 1273 6366 458 3183 204 9549 688 7958 509
15915 1592 14961 1496 12732 1273 5093 458 2546 204 7639 688 6366 509
13263 1592 12467 1496 10610 1273 4244 458 2122 204 6366 688 5305 509
11368 1592 10686 1496 9095 1273 3638 458 1819 204 5457 688 4547 509
9947 1592 9350 1496 7958 1273 3183 458 1592 204 4775 688 3979 509
8842 1592 8311 1496 7074 1273 2829 458 1415 204 4244 688 3537 509
7958 1592 7480 1496 6366 1273 2546 458 1273 204 3820 688 3183 509
7234 1592 6800 1496 5787 1273 2315 458 1157 204 3472 688 2894 509
6631 1592 6234 1496 5305 1273 2122 458 1061 204 3183 688 2653 509
5684 1592 5343 1496 4547 1273 1819 458 909 204 2728 688 2274 509
4974 1592 4675 1496 3979 1273 1592 458 796 204 2387 688 1989 509
4421 1592 4156 1496 3537 1273 1415 458 707 204 2122 688 1768 509
3979 1592 3740 1496 3183 1273 1273 458 637 204 1910 688 1592 509
3617 1592 3400 1496 2894 1273 1157 458 579 204 1736 688 1447 509

MPEANOXEHHBIE PEXMbI HOCAT PEKOMEHLATESbHbIV XAPAKTEP 1A
ANA KAXKAOrO OBPABATBIBAEMOT O MATEPUATIA ABNAOTCA CIMPABOYHbLIMU.
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POCCU4A

]

34

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

(MpoaoAXKeHUE) TADAMLLA PEXMMOB AAT CPpE3

O6pabaTbiBaemblit | KOHCTPYKLMOHHbIE Crann Bicokoneru- Bicokoneru- Mpoctble Hepxasetowme TpynHoobpabarbl-
matepuan cTanm C coAepxaHmem poBaHHblE cTanu poBaHHbIe cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLEHHOI HepxasetoLye cTanu, MPOYHOCTN HepxaseloLue
cpepHeTBepaple NPOYHOCTU NPOYHOCTH, HepxaseloLe cTanu
ynpoyHsemble VHCTPYMeHTanbHble | aBTOMaTHblE CTamm
cranm, cTanu
HM3KONEernpoBaHHble
cTanu
450-550 Himm? | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm2 | 27 HRC | 900-1200 H/mm2 |38 HRC| 600 H/imm2 | 180HB | 680 H/mm2 [200HB| 820 Himm2 | 220 HB
MpumeHeHue o [} [} [} [} [ J [ J
v 390 390 350 320 200 170 145
[nametp cpesbl n f n f n f n f n f n f n f

2 62070 2483 62070 2483 55704 2005 50930 1426 31831 1146 27056 974 23077 831
3 41380 2483 41380 2483 37136 2005 33953 1426 21221 1146 18038 974 15385 831
4 31035 2483 31035 2483 27852 2005 25465 1426 15915 1146 13528 974 11539 831
5 24828 2483 24828 2483 22282 2005 20372 1426 12732 1146 10823 974 9231 831
© 6 20690 2483 20690 2483 18568 2005 16977 1426 10610 1146 9019 974 7692 831
8 7 17734 2483 17734 2483 15915 2005 14551 1426 9095 1146 7730 974 6594 831
% 8 15518 2483 15518 2483 13926 2005 12732 1426 7958 1146 6764 974 5769 831
3 9 13793 2483 13793 2483 12379 2005 11318 1426 7074 1146 6013 974 5128 831
§ 10 12414 2483 12414 2483 11141 2005 10186 1426 6366 1146 5411 974 4615 831
o 1 11286 2483 11286 2483 10128 2005 9260 1426 5787 1146 4919 974 4196 831
12 10345 2483 10345 2483 9284 2005 8488 1426 5305 1146 4509 974 3846 831
14 8867 2483 8867 2483 7958 2005 7276 1426 4547 1146 3865 974 3207 831
16 7759 2483 7759 2483 6963 2005 6366 1426 3979 1146 3382 974 2885 831
18 6897 2483 6897 2483 6189 2005 5659 1426 3537 1146 3006 974 2564 831
20 6207 2483 6207 2483 5570 2005 5093 1426 3183 1146 2706 974 2308 831
22 5643 2483 5643 2483 5064 2005 4630 1426 2894 1146 2460 974 2098 831

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHns WnuHAens, 06/MuH;
f - MMHYTHas nogaya, MM/MUH.
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C NMJIOCKMM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

KOHLLEBbIX TBEPAOCMACQBHbIX C MAOCKMM TOPLLOM (3.45-05)

Cepblit YyryH KoBkuit 4yryH JlernpoBaHHbIN YyryH Ni Co cnnagbl Ni Co cnnagbl Ti cnnasbl Ti cnnasbl
BbICOKOMPOYHbIiA TpyaHoobpabatbl-
YyryH BaeMblil KOBKWM YyryH
BbICOKOMPOUHbIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 Himm? 850 -1200 H/mm2
[ J [ J [ J ([ J [ J [ J [ J
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
45359 1814 45359 1633 38993 1404 19099 764 7958 318 23077 831 19099 688
30239 1814 30239 1633 25995 1404 12732 764 5305 318 15385 831 12732 688
22680 1814 22680 1633 19496 1404 9549 764 3979 318 11539 831 9549 688
18144 1814 18144 1633 15597 1404 7639 764 3183 318 9231 831 7639 688
15120 1814 15120 1633 12998 1404 6366 764 2653 318 7692 831 6366 688
12960 1814 12960 1633 11141 1404 5457 764 2274 318 6594 831 5457 688
11340 1814 11340 1633 9748 1404 4775 764 1989 318 5769 831 4775 688
10080 1814 10080 1633 8665 1404 4244 764 1768 318 5128 831 4244 688
9072 1814 9072 1633 7799 1404 3820 764 1592 318 4615 831 3820 688
8247 1814 8247 1633 7090 1404 3472 764 1447 318 4196 831 3472 688
7560 1814 7560 1633 6499 1404 3183 764 1326 318 3846 831 3183 688
6480 1814 6480 1633 5570 1404 2728 764 137 318 3297 831 2728 688
5670 1814 5670 1633 4874 1404 2387 764 995 318 2885 831 2387 688
5040 1814 5040 1633 4333 1404 2122 764 884 318 2564 831 2122 688
4536 1814 4536 1633 3899 1404 1910 764 796 318 2308 831 1910 688
4124 1814 4124 1633 3545 1404 1736 764 723 318 2098 831 1736 688
NPEQJIOXXEHHBIE PEXVMMbI HOCAT PEKOMEHOATESbHBIA XAPAKTEP
ONA KAXOOTO OBPABATBIBAEMOIO MATEPUATA ABNAKOTCA CITPABOYHBIMMN.
www.tvintos.ru
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POCCMHs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

@ TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLO PEXMMOB AAT PPE3 KOHLLEBbLIX

O6pabaTbiBaemblit |  KOHCTPYKLMOHHbIE Cranm Bicokoneru- Beicokoneru- MpocTble Hepxasetowme TpynHoobpabarbl-
matepuan cranm C coaepxaHmem poBaHHblE cTanu poBaHHbIe cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C=<0,5% C>0,5%, BbICOKON MOBbILLEHHOI HepxasetoLye cTanu, MPOYHOCTH HepxaseloLue
cpepHeTBepaple NPOYHOCTU NPOYHOCTH, HepxaseloLue cTanvu
YNpOYHsEMble VHCTPYMeHTanbHble | aBTOMaTHblE CTamnm
cranm, cTanv
HM3KONernpoBaHHble

cranu

450-550 H/mm? | 125 HB | 550-700 H/mm? | 210 HB | 700-900 H/mm? | 27 HRC | 900-1200 H/mm? | 38 HRC| 600 H/mm? | 180 HB | 680 H/mm? | 200HB| 820 H/mm? | 220 HB

[MpumeHeHne [ ] [ ] [ ] [ ] [ ] [ ] [ ]
\ 140 140 120 10 155 135 120
[nameTp cpesbl n f n f n f n f n f n f n f
3 14854 891 14854 891 12732 611 11671 560 16446 987 14324 859 12732 764
4 11141 891 1M141 891 9549 611 8754 560 12335 987 10743 859 9549 764
5 8913 891 8913 891 7639 611 7003 560 9868 987 8594 859 7639 764
6 7427 891 7427 891 6366 611 5836 560 8223 987 7162 859 6366 764
2 7 6366 891 6366 891 5457 611 5002 560 7048 987 6139 859 5457 764
‘g 8 5570 891 5570 891 4775 611 4377 560 6167 987 5371 859 4775 764
l§ 9 4951 891 4951 891 4244 611 3890 560 5482 987 4775 859 4244 764
% 10 4456 891 4456 891 3820 611 3501 560 4934 987 4297 859 3820 764
§ 1" 4051 891 4051 891 3472 611 3183 560 4485 987 3907 859 3472 764
12 3714 891 3714 891 3183 611 2918 560 4112 987 3581 859 3183 764
14 3183 891 3183 891 2728 611 2501 560 3524 987 3069 859 2728 764
16 2785 891 2785 891 2387 611 2188 560 3084 987 2686 859 2387 764
18 2476 891 2476 891 2122 611 1945 560 2741 987 2387 859 2122 764
20 2228 891 2228 891 1910 611 1751 560 2467 987 2149 859 1910 764
22 2026 891 2026 891 1736 611 1592 560 2243 987 1953 859 1736 764
\ 390 390 350 320 200 170 145
[unameTp chpesbl n f n f n f n f n f n f n f
3 41380 2483 41380 2483 37136 2005 33953 1426 21221 1146 18038 974 15385 831
4 31035 2483 31035 2483 27852 2005 25465 1426 15915 1146 13528 974 11539 831
5 24828 2483 24828 2483 22282 2005 20372 1426 12732 1146 10823 974 9231 831
6 20690 2483 20690 2483 18568 2005 16977 1426 10610 1146 9019 974 7692 831
% 7 17734 2483 17734 2483 15915 2005 14551 1426 9095 1146 7730 974 6594 831
g 8 15518 2483 15518 2483 13926 2005 12732 1426 7958 1146 6764 974 5769 831
8 9 13793 2483 13793 2483 12379 2005 11318 1426 7074 1146 6013 974 5128 831
§ 10 12414 2483 12414 2483 M4 2005 10186 1426 6366 1146 5411 974 4615 831
;_'ss 1" 11286 2483 11286 2483 10128 2005 9260 1426 5787 1146 4919 974 4196 831
12 10345 2483 10345 2483 9284 2005 8488 1426 5305 1146 4509 974 3846 831
14 8867 2483 8867 2483 7958 2005 7276 1426 4547 1146 3865 974 3297 831
16 7759 2483 7759 2483 6963 2005 6366 1426 3979 1146 3382 974 2885 831
18 6897 2483 6897 2483 6189 2005 5659 1426 3537 1146 3006 974 2564 831
20 6207 2483 6207 2483 5570 2005 5093 1426 3183 1146 2706 974 2308 831
22 5643 2483 5643 2483 5064 2005 4630 1426 2894 1146 2460 974 2098 831

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHNs WNMHAENS, 06/MuH;
f - MuHyTHas nogaya, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbIX C MAOCKMM TOPLLOM (4.45-05)

Cepblit YyryH KoBkuit YyryH JlernpoBaHHbIN YyryH Ni Co cnnagbl Ni Co cnnagbl Ti cnnasbl Ti cnnasbl
BbICOKOMPOYHbIiA TpyaHoobpabatbl-
YyryH BaeMblil KOBKUI YyryH
BbICOKOMPOUHbIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 Himm? 850 -1200 H/mm?
([ [ J [ J ([ J [ J [ J [ J
250 235 200 80 40 120 100
n f n f n f n f n f n f n f
26526 1592 24934 1496 21221 1273 8488 458 4244 204 12732 688 10610 509
19894 1592 18701 1496 15915 1273 6366 458 3183 204 9549 688 7958 509
15915 1592 14961 1496 12732 1273 5093 458 2546 204 7639 688 6366 509
13263 1592 12467 1496 10610 1273 4244 458 2122 204 6366 688 5305 509
11368 1592 10686 1496 9095 1273 3638 458 1819 204 5457 688 4547 509
9947 1592 9350 1496 7958 1273 3183 458 1592 204 4775 688 3979 509
8842 1592 8311 1496 7074 1273 2829 458 1415 204 4244 688 3537 509
7958 1592 7480 1496 6366 1273 2546 458 1273 204 3820 688 3183 509
7234 1592 6800 1496 5787 1273 2315 458 1157 204 3472 688 2894 509
6631 1592 6234 1496 5305 1273 2122 458 1061 204 3183 688 2653 509
5684 1592 5343 1496 4547 1273 1819 458 909 204 2728 688 2274 509
4974 1592 4675 1496 3979 1273 1592 458 796 204 2387 688 1989 509
4421 1592 4156 1496 3537 1273 1415 458 707 204 2122 688 1768 509
3979 1592 3740 1496 3183 1273 1273 458 637 204 1910 688 1592 509
3617 1592 3400 1496 2894 1273 1157 458 579 204 1736 688 1447 509
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
30239 1814 30239 1633 25995 1404 12732 764 5305 318 15385 831 12732 688
22680 1814 22680 1633 19496 1404 9549 764 3979 318 11539 831 9549 688
18144 1814 18144 1633 15597 1404 7639 764 3183 318 9231 831 7639 688
15120 1814 15120 1633 12998 1404 6366 764 2653 318 7692 831 6366 688
12960 1814 12960 1633 11141 1404 5457 764 2274 318 6594 831 5457 688
11340 1814 11340 1633 9748 1404 4775 764 1989 318 5769 831 4775 688
10080 1814 10080 1633 8665 1404 4244 764 1768 318 5128 831 4244 688
9072 1814 9072 1633 7799 1404 3820 764 1592 318 4615 831 3820 688
8247 1814 8247 1633 7090 1404 3472 764 1447 318 4196 831 3472 688
7560 1814 7560 1633 6499 1404 3183 764 1326 318 3846 831 3183 688
6480 1814 6480 1633 5570 1404 2728 764 137 318 3297 831 2728 688
5670 1814 5670 1633 4874 1404 2387 764 995 318 2885 831 2387 688
5040 1814 5040 1633 4333 1404 2122 764 884 318 2564 831 2122 688
4536 1814 4536 1633 3899 1404 1910 764 796 318 2308 831 1910 688
4124 1814 4124 1633 3545 1404 1736 764 723 318 2098 831 1736 688

MPEANOXEHHBIE PEXMbI HOCAT PEKOMEHLATESbHbIV XAPAKTEP 1A
ANA KAXKAOrO OBPABATBIBAEMOT O MATEPUATIA ABNAOTCA CIMIPABOYHbLIMU.
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CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PES3bl KOHLIEBbIE

TABAMLO PEXMMOB AAT PPE3S KOHLLEBbLIX

O6pabartbiBaemblit |  KOHCTPYKLMOHHbIE Cranm Bbicokoneru- Bbicokoneru- Mpoctble Hepxasetowme TpynHoobpabarbl-
marepuan cTanm C COAepKaHMeM pOBaHHbIE cTanu poBaHHbIE cTanu ayCTEHUTHbIE cTanv cpeaHen BaeMble
C<0,5% C>0,5%, BbICOKON MOBbILLEHHOM HepxxasetoLLe cTanu, NpOYHOCTH HepxaBetoLme
cpepHeTBepable NPOYHOCTU NPOYHOCTH, HepxaseloLe cTanu
YpoYHsiEMble VHCTPYMeHTanbHble | aBTOMaTHble CTanm
cranu, cTanv
HU3KONErMpOBaHHbIE
cranu
450-550 Himm? | 125 HB | 550-700 Himm2 | 210 HB | 700-900 H/mm? |27 HRC | 900-1200 H/mm? |38 HRC| 600 H/mm2 | 180HB | 680 H/mm2 [200HB| 820 Himm2 | 220 HB
MpumeHeHne [ ) o () o o [ J [}
v 390 390 350 320 200 170 145
[inameTp thpesbl n f n f n f n f n f n f n f
6 20690 3104 20690 3104 18568 2507 16977 1783 10610 1432 9019 1218 7692 1038
7 17734 3104 17734 3104 15915 2507 14551 1783 9095 1432 7730 1218 6594 1038
< 8 15518 3104 15518 3104 13926 2507 12732 1783 7958 1432 6764 1218 5769 1038
é 9 13793 3104 13793 3104 12379 2507 11318 1783 7074 1432 6013 1218 5128 1038
% 10 12414 3104 12414 3104 11141 2507 10186 1783 6366 1432 5411 1218 4615 1038
3 1 11286 3104 11286 3104 10128 2507 9260 1783 5787 1432 4919 1218 4196 1038
g 12 10345 3104 10345 3104 9284 2507 8488 1783 5305 1432 4509 1218 3846 1038
=
o 14 8867 3104 8867 3104 7958 2507 7276 1783 4547 1432 3865 1218 3297 1038
16 7759 3104 7759 3104 6963 2507 6366 1783 3979 1432 3382 1218 2885 1038
18 6897 3104 6897 3104 6189 2507 5659 1783 3537 1432 3006 1218 2564 1038
20 6207 3104 6207 3104 5570 2507 5093 1783 3183 1432 2706 1218 2308 1038
22 5643 3104 5643 3104 5064 2507 4630 1783 2894 1432 2460 1218 2098 1038
TABAULLAO PEXMMOB AAT JOPE3 KOHLLEBbIX
O6pabaTbiBaemblit |  KOHCTPYKLMOHHbIE Cranu Bbicokoneru- Bbicokonern- lpocTble HepxasetoLye TpynHoobpabarbl-
matepuan cTanm C coaepxaHmem poBaHHbIE CTanu poBaHHbIE cTanu ayCTEHUTHbIE cTanv cpeaHei BaeMble
C<0,5% C>0,5%, BbICOKOW MOBbILLEHHON HepxasetoLuye cTanu, MPOYHOCTN HepxaseloLye
cpenHeTBepaple MPOYHOCTU MPOYHOCTH, HepxaseloLe cTanu
YNpoYHsiEMble VHCTPYMeHTanbHble | aBTOMaTHbIE CTamm
cranm, cTanu
HU3KONEernpoBaHHble
cTanu
450-550 Himm? | 125 HB | 550-700 H/mm? | 210 HB | 700-900 H/mm? |27 HRC | 900-1200 H/Mm2 | 38 HRC| 600 H/mm? | 180 HB| 680 HMm2 [ 200HB | 820 H/mm? | 220 HB
MpuMeHeHve o o o o o [ J [ J
\Y 390 390 350 320 200 170 145
[nametp chpesbl n f n f n f n f n f n z n f
6 20690 3724 20690 3724 18568 3008 16977 2139 10610 1719 9019 1461 7692 1246
7 17734 3724 17734 3724 15915 3008 14551 2139 9095 1719 7730 1461 6594 1246
s 8 15518 3724 15518 3724 13926 3008 12732 2139 7958 1719 6764 1461 5769 1246
é 9 13793 3724 13793 3724 12379 3008 11318 2139 7074 1719 6013 1461 5128 1246
[:3
§‘ 10 12414 3724 12414 3724 11141 3008 10186 2139 6366 1719 5411 1461 4615 1246
x 1 11286 3724 11286 3724 10128 3008 9260 2139 5787 1719 4919 1461 4196 1246
o
2 12 10345 3724 10345 3724 9284 3008 8488 2139 5305 1719 4509 1461 3846 1246
=
= 14 8867 3724 8867 3724 7958 3008 7276 2139 4547 1719 3865 1461 3297 1246
16 7759 3724 7759 3724 6963 3008 6366 2139 3979 1719 3382 1461 2885 1246
18 6897 3724 6897 3724 6189 3008 5659 2139 3537 1719 3006 1461 2564 1246
20 6207 3724 6207 3724 5570 3008 5093 2139 3183 1719 2706 1461 2308 1246
22 5643 3724 5643 3724 5064 3008 4630 2139 2894 1719 2460 1461 2098 1246

V/, M/MUH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHNs WnuHAens, 06/MuH;
f - MUHYTHas nogava, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

C NMJI0CKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbIX C MAOCKMM TOPLLOM (5.45-05)

Cepblit YyryH KoBkuit 4yryH TNervpoBaHHbIA YyryH Ni Co cnnasbl Ni Co cninasbl Ti cnnassbl Ti cnnasbl
BbICOKONPOYHbI TpynHoobpabarbl-
YyryH BaeMbli KOBKMIA HyryH
BbICOKOMPOYHbIiA YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB <850 Himm? 850 -1200 Himm?
([ [ J [} ([ J [ J [} ([}
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
15120 2268 15120 2041 12998 1755 6366 955 2653 398 7692 1038 6366 859
12960 2268 12960 2041 11141 1755 5457 955 2274 398 6594 1038 5457 859
11340 2268 11340 2041 9748 1755 4775 955 1989 398 5769 1038 4775 859
10080 2268 10080 2041 8665 1755 4244 955 1768 398 5128 1038 4244 859
9072 2268 9072 2041 7799 1755 3820 955 1592 398 4615 1038 3820 859
8247 2268 8247 2041 7090 1755 3472 955 1447 398 4196 1038 3472 859
7560 2268 7560 2041 6499 1755 3183 955 1326 398 3846 1038 3183 859
6480 2268 6480 2041 5570 1755 2728 955 137 398 3297 1038 2728 859
5670 2268 5670 2041 4874 1755 2387 955 995 398 2885 1038 2387 859
5040 2268 5040 2041 4333 1755 2122 955 884 398 2564 1038 2122 859
4536 2268 4536 2041 3899 1755 1910 955 796 398 2308 1038 1910 859
4124 2268 4124 2041 3545 1755 1736 955 723 398 2098 1038 1736 859

TBEPAOCMAQBHbBIX C MAOCKMM TOPLIOM (6.45-05)

Cepblit YyryH KoBkuit 4yryH TernpoBaHHbIi 4yryH Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
BbicokonpoyHbiit TpyaHoobpabarbl-
YyryH BaeMbli KOBKMIA YyryH
BbICOKOMPOYHbIN YyryH
160-250 HB 130-230 HB 260 HB 200-250 HB 250-350 HB < 850 H/mm? 850 -1200 H/mm?
([ [ J [ J ([ [ J [ J [ J
285 285 245 120 50 145 120
n f n f n f n f n f n f n f
15120 2722 15120 2449 12998 2106 6366 1146 2653 A77 7692 1246 6366 1031
12960 2722 12960 2449 11141 2106 5457 1146 2274 477 6594 1246 5457 1031
11340 2722 11340 2449 9748 2106 4775 1146 1989 477 5769 1246 4775 1031
10080 2722 10080 2449 8665 2106 4244 1146 1768 477 5128 1246 4244 1031
9072 2722 9072 2449 7799 2106 3820 1146 1592 477 4615 1246 3820 1031
8247 2722 8247 2449 7090 2106 3472 1146 1447 477 4196 1246 3472 1031
7560 2722 7560 2449 6499 2106 3183 1146 1326 477 3846 1246 3183 1031
6480 2722 6480 2449 5570 2106 2728 1146 1137 477 3297 1246 2728 1031
5670 2722 5670 2449 4874 2106 2387 1146 995 477 2885 1246 2387 1031
5040 2722 5040 2449 4333 2106 2122 1146 884 477 2564 1246 2122 1031
4536 2722 4536 2449 3899 2106 1910 1146 796 477 2308 1246 1910 1031
4124 2722 4124 2449 3545 2106 1736 1146 723 477 2098 1246 1736 1031

MPEANOXEHHBIE PEXVMbI HOCAT PEKOMEHIATENBHbIA XAPAKTEP 1
ANA KAXKAOrO OBPABATBIBAEMOI O MATEPUATIA ABNAOTCA CIMPABOYHbLIMU.

www.tvintos.ru 89



POCCU4A

]

CEPMNYXOBCKMI
MHCTPYMEHTAAbHbIM 3ABOA

TBUHTOC

®PE3bl KOHLIEBbIE
C MIOCKUM TOPLIOM

90

BO3MOXXHbIE TODYAHOCTM MPU P E3IEPOBAHUM
M CrOCOObI MX YCTPAHEHMS

Mpobnema

MpuunHa

Cnocob ycTpaHeHus

[onomka

Cnmwwikom Bonbluas BenuumHa npunycka,
CHMaEMOro 3a NpoXof,.

YMEHbLLUMTb 3Ha4eHWe Nogayn Ha 3y6

Cnuwkom Gornbluas nogava.

CHuauTb nogavy.

[nvHa pexyuero 3yba nnm obas
ONWHa CAULLIKOM Bennka.

YTONNTb ryGxe XBOCTOBUK B NATPOHE /
ucnonb3oBaTth Gonee KOpoTkME (hpesbl.

M3Hoc

O6pabaTbiBaeMblil MaTepran MMeeT
BbICOKYH TBEPAOCT.

Mcnonb3oBaTb WHCTPYMEHT C MOKPBITMEM.

HenpasunbHo BbI6paHbI 3HavyeHua
noaa4u u CKopocTu.

CM. pexoMeHyemble pexumbl
pe3aHus B Kkararore.

lMnoxas aBaKyaLus CTPYXKu.

M3meHnTb mecTto nogeoga COX.

BcTpeuHoe dpeseposaHme.

[TonyTHoe pesepoBaHue.

HenpasunbHo BbI6paH yron HaknoHa
BWUHTOBOW KaHaBKMU.

CM. pekomeHaaLum no Bbibopy
WHCTPyMeHTa B KaTasnore.

BbikpalumBaHve

CnvLkom BbicOKasi nogava.

CHu3uTb nogavy.

Bubpauum.

CHU3MTb YacTOTy BpaLLEHus.

Hu3kas ckopocTb pesaHus.

YBENUYMTB YacToTy BpaLLeHHs.

BcTpeuHoe hpesepoaHme.

MonyTHoe (hpeseposaHye.

JKecTKoCTb MHCTPYMeEHTa.

BbibpaTh MHCTPYMEHT C MeHbLLE ANKUHOI |
YTOMWTb XBOCTOBMK [1anblLe B NATPOH.

XKecTkocTb 3aroToBKy. 3akpenuTb 3aroToBKY HafieXHee.
Hu3kasi CTONKOCTb CnmwKkoM NpoYHbI 06pabaTbiBaeMblit CM. pekomeHaaLum no Bbibopy
matepuar. WHCTPyMeHTa B KaTasore.

HenpaeunbHo BbIGpaH nepegHuii yron
1 BENMYMHa 3aTbINOBaHMS.
TpeHne UHCTPYMEHT / 3aroToBka.

BbIBpaTh UHCTPYMEHT C NPaBUNbHLIM
nepesHUM YrioM.

Vicnonb3oBath hpesy C NOKPbITUEM.

[noxoe kayecTBo

Cnmwwkom Bbicokas nofava

CHu3uTb BENMYMHY noaayun

n nogavu.

obpabotaHHoit [0 PEKOMEHIYEMbIX 3HAYEHWIA.
MOBEPXHOCTH CnvwKkoM HU3Kkast CKOPOCTb pe3aHus. YBENNYNTL CKOPOCTb.
3abuBaHmre CTPYKKONA. YMEHbLUINTb MPUNYCK, Cpe3aeMmblil
3a npoxog.
VI3HOC MHCTPYMEHTa. 3aMeHUTb UMK NepeTouUTb UHCTPYMEHT.
HapocTtoo6pa3oBaHue. Wcnonb3osath pesy ¢ bonbLunm
YrMOM HakrnoHa KaHaBoK.
[NpnBapuBaHne CTpyXKM. YBenuuutb konnyecTso nogasaemon COX.
HeTouHocTb aeTanu 1136 nHcTpymeHTa. BbibpaTh MHCTPYMEHT C MeHbLLE ANNHON |
YTONWUTb XBOCTOBWK rMy0xe B NaTPOH.
HepocTaToyHoe KONMYecTBO PeXxyLmX BbibpaTth MHCTPYMEHT C 6oMbLUNM
3ybbes. ymcnom 3ybbes.
/13Hoc vnn Guenme natpoHa. 3aMeHNTb 1NN OTPEMOHTUPOBATbL NATPOH.
HepocTaTouHas ecTkoCTb naTpoHa. 3ameHuTb Gonee KopoTKuM/
KECTKVM NaTPOHOM.
HepocTaToyHas xecTkoCTb Mcnonb3oBaTh CTaHOK ¢ 60MbLUMM
LNUHAENS CTaHKa. LWNMHAENEM.
Bu6paLm CnnLLKOM BbICOKME BEMMYNHBI CKOPOCTY BbibpaTh MHCTPYMEHT C MEHbLLEN ANKUHOIA /

3aKpenuTb MHCTPYMEHT Bninke K 30He 06paboTky.

[nuHa pexyuero 3yba unu obwjas anvHa
CITULLKOM BernuKa.

BbIOpaTh MHCTPYMEHT C MEHbLLEN ANMHON /

3aKPENNUTb MHCTPYMEHT Brvxe K 30He 06paboTku.

Cnuwkom Bonblias rnybuHa pesaHus.

YMeHbLUNTH ry6uHY pesaHus.

HenocTaToyHas ecTKoCTb CTaHKa
1 naTpoHa.
JKecTkocTb 3aroToBKy.

MpoBepnTb NaTPOH M MY HEOBXOANMOCTH
3aMEHMT.
3aKpenuTb 3aroToBKY HaieXHee.
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®PES3bl KOHLIEBbIE
CO COEPUNYECKMM TOPLIOM

CEPMYXOBCKUM
MHCTPYMEHTAAbHBI 3ABOA

TBUHTOC

TaBAMLLA NPUMEHIEMOCTM KOHLLEBBIX TBEPAOCMAABHbLIX dOpE3
co chepumieckum Topuom (EMC n EMCL)

O6pabatbiBaemblit Msrkne ABTOMAaTHbIE KOHCTpYKLMOHHbIE Cranm Bicokoneru- Bicokoneru- TpyaHoobpabatbl-
matepuan yrmepoaucTble cranm cTanu C coAepxaHem poBaHHblE cTanu poBaHHble cTanu BaeMble CTanm
cTann C=<0,5% C>0,5%, BbICOKON MOBbILLIEHHOI C BbICOKOI
cpepHeTBepable NPOYHOCTU NPOYHOCTH, TBEPAOCTbIO,
YrpoyHsieMble MHCTPYMeHTanbHbIe 3akaneHHble
cTanu, cTanm cranu 3-6
HU3KONernpoBaHHble
cranm
>450 Himm2 | 125 HB | 400-700 H/mm2 | 210 HB | 450-550 H/mm2 | 125 HB | 550-700 H/mm2 | 210 HB | 700-900 H/mm? | 27 HRC | 900-1200 H/mm? | 38 HRC | >1200 H/mm? | 38-60 HRC
o 48-49 O O [ J [ J
o
‘::-“ 50- 51 O O [ J [ J
2| 5-5 ) ©) o o
‘§“r 54 -55 o [} [ J [} ([ O
g| 56-57 ° ° ° ° ° O
9| 58-5 ) () ) ) o O
O6pabaTbiBaemblit MpocTble Hepxasetowme TpynHoobpabarbl- Cepblit 4yryH KoBkuit wyryH JlernpoBaHHbIit YyryH
marepuan ayCTEHUTHble cTanu cpeaHeit Baemble BbicokonpouHbiii TpyaHoobpabaTbi-
HepxaBetolLye cTanu, NPOYHOCTI HepxaseloLLye cTanm 4yryH BaeMblil KOBKWIA YyryH
HepxaseloLLe BbICOKONPOYHbINA YyryH
aBTOMaTHble CTanu
600 H/mm?2 180 HB 680 Himm? 200 HB 820 Himm? 220 HB 160-250 HB 130-230 HB 260 HB
o 48-49 O [ J [ J [ J [ J [
o
8 50- 51 O [} [ J [ J [ J ([
2] 5.5 o) ( o o o °
gr 54 -55 [ J [ J O
&) 56-57 ° ° O
O] 58-59 ) ) O
O6pabatbiBaemblit AnomMuHIUiA AnomMuHUi Ni Co cnnasbl Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
matepuan <15% Si >15% Si
JlatyHb BpoHaa
LinHk Menb
MarHui
60-100 HB 90-130 HB 200-250 HB 250-350 HB < 850 Himm? 850 -1200 H/mm?
o 48 -49 O [ J [ J [
o
E, 50 - 51 O [ J [ J ([
2| 52-5 O o o [
g| 54-5 (] (] (J O O
I
§ 56 - 57 [ J [ J [ J O O
| 58-59 o o ° @) @)
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLLO PEXMMOB AAT AOPE3 KOHLLEBBIX

O6pabaTtbiBaemblit | BbicokonernpoBaHHble cTanm TpynHoobpabaTbiBaeMble Hepxasetowyye ctanu TpyaHoobpabaTbiBaeMble Cepblil 4yryH
matepuan NOBbILLEHHOI MPOYHOCTH, CTanv C BbICOKO TBEPAOCTbIO, cpeaHeil NPoYHOCT HepxaseloLLue cTanu
MHCTPYMeHTanbHbIe cTanu 3akaneHHble cranm 3-6
900-1200 H/mm? 38 HRC >1200 Himm? 38-60 HRC 680 Himm? 200 HB 820 Himm? 220HB 160-250 HB
MpuMeHeHue [} [} [ ) o [ J
\Y 100 100 75 65 175
[unametp chpesbl n f n f n f n f n f

2 15915 382 15915 382 11937 286 10345 372 27852 780
3 10610 382 10610 382 7958 286 6897 372 18568 780
4 7958 382 7958 382 5968 286 5173 372 13926 780
5 6366 382 6366 382 4775 286 4138 372 11141 780
6 5305 382 5305 382 3979 286 3448 372 9284 780
§ 7 4547 382 4547 382 3410 286 2956 372 7958 780
5 8 3979 382 3979 382 2984 286 2586 372 6963 780
% 9 3537 382 3537 382 2653 286 2299 372 6189 780
§ 10 3183 382 3183 382 2387 286 2069 372 5570 780
11 2894 382 2894 382 2170 286 1881 372 5064 780
12 2653 382 2653 382 1989 286 1724 372 4642 780
14 2274 382 2274 382 1705 286 1478 372 3979 780
16 1989 382 1989 382 1492 286 1293 372 3482 780
18 1768 382 1768 382 1326 286 1149 372 3095 780
20 1592 382 1592 382 1194 286 1035 372 2785 780
22 1447 382 1447 382 1085 286 940 372 2532 780

v 120 110 135 120 250

[nametp thpesbl n f n f n f n f n f

2 19099 458 17507 420 21486 516 19099 458 39789 1432
3 12732 458 11671 420 14324 516 12732 458 26526 1432
4 9549 458 8754 420 10743 516 9549 458 19894 1432
5 7639 458 7003 420 8594 516 7639 458 15915 1432
< 6 6366 458 5836 420 7162 516 6366 458 13263 1432
E 7 5457 458 5002 420 6139 516 5457 458 11368 1432
% 8 4775 458 4377 420 5371 516 4775 458 9947 1432
3 9 4244 458 3890 420 4775 516 4244 458 8842 1432
§ 10 3820 458 3501 420 4297 516 3820 458 7958 1432
> 1 3472 458 3183 420 3907 516 3472 458 7234 1432
12 3183 458 2918 420 3581 516 3183 458 6631 1432
14 2728 458 2501 420 3069 516 2728 458 5684 1432
16 2387 458 2188 420 2686 516 2387 458 4974 1432
18 2122 458 1945 420 2387 516 2122 458 4421 1432
20 1910 458 1751 420 2149 516 1910 458 3979 1432
22 1736 458 1592 420 1953 516 1736 458 3617 1432

V/, M/MUH - CKOPOCTb pe3aHusi;
N - YacToTa BpaLLeHNs WNMHAENS, 06/MUH;
f - MuHyTHas nogaya, MM/MIUH.
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CO COEPUNYECKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

TBEPAOCMAQBHbBIX CO CcdoepmiyecKmm Topuom (2.30-03)

KoBkwit 4yryH TNernpoBaHHbIA YyryH Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
BbicokonpoyHbiit vyryH prﬂHOOﬁpa?aTblBaeMblﬁ
KOBKWiA YyryH
BbICOKONPOYHBIN YyryH
130-230 HB 260 HB 250-350 HB < 850 Himm? 850 -1200 H/mm?
[ J [ J ([ [ J [ J
150 150 25 60 40
n f n f n f n f n f
23873 573 23873 573 3979 302 9549 649 6366 229
15915 573 15915 573 2653 302 6366 649 4244 229
11937 573 11937 573 1989 302 4775 649 3183 229
9549 573 9549 573 1592 302 3820 649 2546 229
7958 573 7958 573 1326 302 3183 649 2122 229
6821 573 6821 573 1137 302 2728 649 1819 229
5968 573 5968 573 995 302 2387 649 1592 229
5305 573 5305 573 884 302 2122 649 1415 229
4775 573 4775 573 796 302 1910 649 1273 229
4341 573 4341 573 723 302 1736 649 1157 229
3979 573 3979 573 663 302 1592 649 1061 229
3410 573 3410 573 568 302 1364 649 909 229
2984 573 2984 573 497 302 1194 649 796 229
2653 573 2653 573 442 302 1061 649 707 229
2387 573 2387 573 398 302 955 649 637 229
2170 573 2170 573 362 302 868 649 579 229
235 200 40 120 100
n f n f n f n f n f
37401 1047 31831 764 6366 153 19099 458 15915 382
24934 1047 21221 764 4244 153 12732 458 10610 382
18701 1047 15915 764 3183 153 9549 458 7958 382
14961 1047 12732 764 2546 153 7639 458 6366 382
12467 1047 10610 764 2122 153 6366 458 5305 382
10686 1047 9095 764 1819 153 5457 458 4547 382
9350 1047 7958 764 1592 153 4775 458 3979 382
8311 1047 7074 764 1415 153 4244 458 3537 382
7480 1047 6366 764 1273 153 3820 458 3183 382
6800 1047 5787 764 1157 153 3472 458 2894 382
6234 1047 5305 764 1061 153 3183 458 2653 382
5343 1047 4547 764 909 153 2728 458 2274 382
4675 1047 3979 764 796 153 2387 458 1989 382
4156 1047 3537 764 707 153 2122 458 1768 382
3740 1047 3183 764 637 153 1910 458 1592 382
3400 1047 2894 764 579 153 1736 458 1447 382
MPEINOXEHHBIE PEXXMMbI HOCAT PEKOMEHOATENBHbIA XAPAKTEP 1
ANA KAXOOro O6PABATLIBAEMOT O MATEPUAIA ABMAOTCA CITPABOYHBIMIA.
www.tvintos.ru
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POCCMHS CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLO PEXMMOB AAT APPE3S KOHLLEBbLIX

O6pabaTbiBaemblit | BbicokonernpoBaHHble cTanm TpynHoobpabaTbiBaeMble Hepxasetowyye ctanu TpyaHoobpabaTbiBaemble Cepblil 4yryH
matepuan NOBbILLEHHOI NPOYHOCTH, CTanv C BbICOKO TBEPAOCTbIO, cpeaHeil NpoYHOCTH HepxaseloLLue cTanm
MHCTPYMeHTanbHbIe cTanu 3akaneHHble cranm 3-6
900-1200 H/mm? 38 HRC >1200 Himm? 38-60 HRC 680 Himm? 200 HB 820 Himm? 220HB 160-250 HB
MpuMeHeHwe [} [} o o [ J
\Y 100 100 75 65 175
[unametp chpesbl n f n f n f n f n f

2 15915 573 15915 573 11937 430 10345 559 27852 170
3 10610 573 10610 573 7958 430 6897 559 18568 170
4 7958 573 7958 573 5968 430 5173 559 13926 170
5 6366 573 6366 573 4775 430 4138 559 11141 170
6 5305 573 5305 573 3979 430 3448 559 9284 1170
§ 7 4547 573 4547 573 3410 430 2956 559 7958 170
5 8 3979 573 3979 573 2984 430 2586 559 6963 170
% 9 3537 573 3537 573 2653 430 2299 559 6189 170
§ 10 3183 573 3183 573 2387 430 2069 559 5570 170
1 2894 573 2894 573 2170 430 1881 559 5064 170
12 2653 573 2653 573 1989 430 1724 559 4642 170
14 2274 573 2274 573 1705 430 1478 559 3979 170
16 1989 573 1989 573 1492 430 1293 559 3482 1170
18 1768 573 1768 573 1326 430 1149 559 3095 170
20 1592 573 1592 573 1194 430 1035 559 2785 170
22 1447 573 1447 573 1085 430 940 559 2532 170

\Y 120 110 135 120 250

[nametp thpesbl n f n f n f n f n f

2 19099 688 17507 630 21486 773 19099 688 39789 1432
3 12732 688 11671 630 14324 773 12732 688 26526 1432
4 9549 688 8754 630 10743 773 9549 688 19894 1432
5 7639 688 7003 630 8594 773 7639 688 15915 1432
< 6 6366 688 5836 630 7162 773 6366 688 13263 1432
E 7 5457 688 5002 630 6139 773 5457 688 11368 1432
% 8 4775 688 4377 630 5371 773 4775 688 9947 1432
3 9 4244 688 3890 630 4775 773 4244 688 8842 1432
§ 10 3820 688 3501 630 4297 773 3820 688 7958 1432
= 1 3472 688 3183 630 3907 773 3472 688 7234 1432
12 3183 688 2918 630 3581 773 3183 688 6631 1432
14 2728 688 2501 630 3069 773 2728 688 5684 1432
16 2387 688 2188 630 2686 773 2387 688 4974 1432
18 2122 688 1945 630 2387 773 2122 688 4421 1432
20 1910 688 1751 630 2149 773 1910 688 3979 1432
22 1736 688 1592 630 1953 773 1736 688 3617 1432

V, M/MUH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLEHNs LWNMHAENS, 06/MUH;
f - MMHyTHas nogaya, MM/MIH.
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CO COEPUNYECKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

TBEPAOCMAQBHbBIX CO cdoepmiyeckmnm topuom (3.30-03)

KoBkwit 4yryH TNernpoBaHHbIA YyryH Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
BbicoKonpoYHbIi YyryH prﬂHOOﬁpa?aTblBaeMblﬁ
KOBKWiA YyryH
BbICOKONPOYHbIN YyryH
130-230 HB 260 HB 250-350 HB < 850 Himm? 850 -1200 H/mm?
[ J [ J ([ [ J [ J
150 150 25 60 40
n f n f n f n f n f
23873 859 23873 859 3979 454 9549 974 6366 344
15915 859 15915 859 2653 454 6366 974 4244 344
11937 859 11937 859 1989 454 4775 974 3183 344
9549 859 9549 859 1592 454 3820 974 2546 344
7958 859 7958 859 1326 454 3183 974 2122 344
6821 859 6821 859 1137 454 2728 974 1819 344
5968 859 5968 859 995 454 2387 974 1592 344
5305 859 5305 859 884 454 2122 974 1415 344
4775 859 4775 859 796 454 1910 974 1273 344
4341 859 4341 859 723 454 1736 974 1157 344
3979 859 3979 859 663 454 1592 974 1061 344
3410 859 3410 859 568 454 1364 974 909 344
2984 859 2984 859 497 454 1194 974 796 344
2653 859 2653 859 442 454 1061 974 707 344
2387 859 2387 859 398 454 955 974 637 344
2170 859 2170 859 362 454 868 974 579 344
235 200 40 120 100
n f n f n f n f n f
37401 1346 31831 1146 6366 229 19099 688 15915 573
24934 1346 21221 1146 4244 229 12732 688 10610 573
18701 1346 15915 1146 3183 229 9549 688 7958 573
14961 1346 12732 1146 2546 229 7639 688 6366 573
12467 1346 10610 1146 2122 229 6366 688 5305 573
10686 1346 9095 1146 1819 229 5457 688 4547 573
9350 1346 7958 1146 1592 229 4775 688 3979 573
8311 1346 7074 1146 1415 229 4244 688 3537 573
7480 1346 6366 1146 1273 229 3820 688 3183 573
6800 1346 5787 1146 1157 229 3472 688 2894 573
6234 1346 5305 1146 1061 229 3183 688 2653 573
5343 1346 4547 1146 909 229 2728 688 2274 573
4675 1346 3979 1146 796 229 2387 688 1989 573
4156 1346 3537 1146 707 229 2122 688 1768 573
3740 1346 3183 1146 637 229 1910 688 1592 573
3400 1346 2894 1146 579 229 1736 688 1447 573
MPEINOXEHHBIE PEXXMMbI HOCAT PEKOMEHOATENBHbIA XAPAKTEP 1
ANA KAXOOro O6PABATLIBAEMOT O MATEPUAIA ABMAOTCA CITPABOYHBIMIA.
www.tvintos.ru
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POCCMHs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLLAO PEXMMOB AAT AOPE3S KOHLLEBBIX

O6pabaTtbiBaemblit | BbicokonernpoBaHHble cTanm TpynHoobpabaTbiBaeMble Hepxasetoyme ctanu TpyaHoobpabaTbiBaeMble Cepblid YyryH
matepuan NOBbILLEHHOI MPOYHOCTH, CTanv ¢ BbICOKOi TBEPAOCTbIO, cpeaHeil NPoYHOCTU HepxaseloLLue cTanu
MHCTPYMeHTanbHbIe CTanu 3akaneHHble cranm 3-6
900-1200 H/mm? 38 HRC >1200 H/mm? 38-60 HRC 680 Himm? 200 HB 820 Himm? 220HB 160-250 HB
MpumeHenne [ ] [ ] [ ] [ ] [ ]
\Y 120 10 135 120 250
[unametp cpesbl n f n f n f n f n f

2 15915 764 15915 764 11937 573 10345 497 27852 1337

3 10610 764 10610 764 7958 573 6897 497 18568 1337

4 7958 764 7958 764 5968 573 5173 497 13926 1337

5 6366 764 6366 764 4775 573 4138 497 11141 1337
«© 6 5305 764 5305 764 3979 573 3448 497 9284 1337
E 7 4547 764 4547 764 3410 573 2956 497 7958 1337
% 8 3979 764 3979 764 2984 573 2586 497 6963 1337
& 9 3537 764 3537 764 2653 573 2299 497 6189 1337
§ 10 3183 764 3183 764 2387 573 2069 497 5570 1337
o 1 2894 764 2894 764 2170 573 1881 497 5064 1337

12 2653 764 2653 764 1989 573 1724 497 4642 1337

14 2274 764 2274 764 1705 573 1478 497 3979 1337

16 1989 764 1989 764 1492 573 1293 497 3482 1337

18 1768 764 1768 764 1326 573 1149 497 3095 1337

20 1592 764 1592 764 1194 573 1035 497 2785 1337

22 1447 764 1447 764 1085 573 940 497 2532 1337

V/, M/MUH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHNs WnuHAeNs, 06/MuH;
f - MUHYTHas nogava, MM/MUH.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

CO COEPUNYECKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbIX CO cdoepumieckmm topuom (4.30-03)

KoBkuit uyryH TNernpoBaHHbIA YyryH Ni Co cnnasbl Ti cnnasbl Ti cnnasbl
BbicokonpouHbIit vyryH TpyaHoobpabaTbiBaeMblit
KOBKMIA YyryH
BbICOKOMPOYHbINA YyryH
130-230 HB 260 HB 250-350 HB < 850 Himm? 850 -1200 H/mm?
[ J [ J [ J [ J [ J
235 200 40 120 100
n f n f n f n f n f
23873 1146 23873 1146 3979 191 9549 458 6366 306
15915 1146 15915 1146 2653 191 6366 458 4244 306
11937 1146 11937 1146 1989 191 4775 458 3183 306
9549 1146 9549 1146 1592 191 3820 458 2546 306
7958 1146 7958 1146 1326 191 3183 458 2122 306
6821 1146 6821 1146 1137 191 2728 458 1819 306
5968 1146 5968 1146 995 191 2387 458 1592 306
5305 1146 5305 1146 884 191 2122 458 1415 306
4775 1146 4775 1146 796 191 1910 458 1273 306
4341 1146 4341 1146 723 191 1736 458 1157 306
3979 1146 3979 1146 663 191 1592 458 1061 306
3410 1146 3410 1146 568 191 1364 458 909 306
2984 1146 2984 1146 497 191 1194 458 796 306
2653 1146 2653 1146 442 191 1061 458 707 306
2387 1146 2387 1146 398 191 955 458 637 306
2170 1146 2170 1146 362 191 868 458 579 306

MPEANOXEHHBIE PEXVMbI HOCAT PEKOMEHIATENBHbIA XAPAKTEP 1
ANA KAXKAOrO OBPABATBIBAEMOI O MATEPUATIA ABNAOTCA CIMPABOYHbLIMU.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

TABAULO PEXMMOB AAT GOPE3S KOHLLEBBIX

ObpabatbiBaemblit Msrkue AsTOMaTHbIE KoHCTpyKUMOHHbIE Cranm Bbicokoneru-
marepuan YInepoavcTbie cTanm cTanm C coaepkaHm1em pOBaHHbIE CTanm
cranv C=<0,5% C>0,5%, BbICOKOM
CpefHeTBepable MPOYHOCTM
YNpoYHAEMble
cranm,
HI3KOSErMpPOBaHHbIE
cTanm
>450 Himm2 125 HB 400-700 Himm? 210 HB 450-550 Himm? 125 HB 550-700 Himm? 210 HB 700-900 H/mm? 27 HRC
MpumeHeHne [ ] [ ] [ ] (] (]
\ 180 170 140 120 100
[nametp chpesbl n f n f n f n f n f
2 28648 1031 27056 974 22282 802 19099 688 15915 573
3 19099 1031 18038 974 14854 802 12732 688 10610 573
4 14324 1031 13528 974 1141 802 9549 688 7958 573
5 11459 1031 10823 974 8913 802 7639 688 6366 573
< 6 9549 1031 9019 974 74217 802 6366 688 5305 573
8 7 8185 1031 7730 974 6366 802 5457 688 4547 573
% 8 7162 1031 6764 974 5570 802 4775 688 3979 573
3 9 6366 1031 6013 974 4951 802 4244 688 3537 573
5 10 5730 1031 5411 974 4456 802 3820 688 3183 573
2
= 1 5209 1031 4919 974 4051 802 3472 688 2894 573
12 4775 1031 4509 974 3714 802 3183 688 2653 573
14 4093 1031 3865 974 3183 802 2728 688 2274 573
16 3581 1031 3382 974 2785 802 2387 688 1989 573
18 3183 1031 3006 974 2476 802 2122 688 1768 573
20 2865 1031 2706 974 2228 802 1910 688 1592 573
22 2604 1031 2460 974 2026 802 1736 688 1447 573

V, M/MWH - CKOPOCTb pe3aHus;
N - YacToTa BpaLLeHus WnuHaens, 06/MuH;
f - MMHYTHas nogaya, MM/MUH.
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CO COEPUNYECKMM TOPLIOM

CEPMYXOBCKUM

MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

TBEPAOCMAQBHbBIX CO cdoepmiyecKmm topuom (2.30-10)

MpocTbie Hepx(aaelow,wg AntoMuHIi <15% Si AntoMME = 15%01S] Ni Co cnnasbl
ayCTEHUTHble cTanu cpeaHeit JlatyHb Ljnsk Marnuin BpoHsa Mepb
HepxXaBeloLLe cTanu, NPOYHOCTU
HepxaBeloLLme
aBTOMaTHble CTanm
600 H/imm? 180 HB 680 H/mm? 200 HB 60-100 HB 90-130 HB 200-250 HB
[ J [ J ([ J [ J [ J
145 130 550 320 100

n f n f n f n f n f
23077 831 20690 745 87535 9454 50930 4278 15915 573
15385 831 13793 745 58357 9454 33953 4278 10610 573
11539 831 10345 745 43768 9454 25465 4278 7958 573
9231 831 8276 745 35014 9454 20372 4278 6366 573
7692 831 6897 745 29178 9454 16977 4278 5305 573
6594 831 5911 745 25010 9454 14551 4278 4547 573
5769 831 5173 745 21884 9454 12732 4278 3979 573
5128 831 4598 745 19452 9454 11318 4278 3537 573
4615 831 4138 745 17507 9454 10186 4278 3183 573
4196 831 3762 745 15915 9454 9260 4278 2894 573
3846 831 3448 745 14589 9454 8488 4278 2653 573
3207 831 2956 745 12505 9454 7276 4278 2274 573
2885 831 2586 745 10942 9454 6366 4278 1989 573
2564 831 2299 745 9726 9454 5659 4278 1768 573
2308 831 2069 745 8754 9454 5093 4278 1592 573
2098 831 1881 745 7958 9454 4630 4278 1447 573

MPEANOXEHHBIE PEXUMbI HOCAT PEKOMEHIATENbHBI XAPAKTEP U

ONA KAXOOTO O6PABATBIBAEMOIO MATEPUANA ABNAKOTCA CITPABOYHBIMMN.
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POCCMs CEPMYXOBCKUM
MHCTPYMEHTAABHbBIM 3ABOA

TB M HTOC ®PES3bl KOHLIEBbIE

TABAMLLAO PEXMMOB AAG AOPE3S KOHLLEBBIX

O6pabartbiBaemblit Msrkne AsTOMaTHbIE KoHCTpyKLOHHbIE Cranu ¢ cofepxaHuem Boicokoneru-
matepuan yrmepoaucTble cTanv cTanu C>0,5%, cpeaHeTsepaple POBaHHbIe CTanm
cTan C=<0,5% YNPOYHsieMble cTarnm, BbICOKON
HU3KOMErVpoBaHHbIe MPOYHOCTH
cTan
>450 H/mm? 125 HB 400-700 Himm2 210 HB 450-550 HimMm2 125 HB 550-700 Himm? 210 HB 700-900 Himm? 27 HRC
[MpumeHeHne [ ] [ ] [ ] [ ] [ ]
\Y 180 170 140 140 100
[nameTp tpesbl n f n f n f n f n f
2 28648 1031 27056 974 22282 802 22282 802 15915 573
3 19099 1031 18038 974 14854 802 14854 802 10610 573
4 14324 1031 13528 974 11141 802 1141 802 7958 573
5 11459 1031 10823 974 8913 802 8913 802 6366 573
< 6 9549 1031 9019 974 7427 802 7421 802 5305 573
E 7 8185 1031 7730 974 6366 802 6366 802 4547 573
% 8 7162 1031 6764 974 5570 802 5570 802 3979 573
3 9 6366 1031 6013 974 4951 802 4951 802 3537 573
§ 10 5730 1031 5411 974 4456 802 4456 802 3183 573
o 11 5209 1031 4919 974 4051 802 4051 802 2894 573
12 4775 1031 4509 974 3714 802 3714 802 2653 573
14 4093 1031 3865 974 3183 802 3183 802 2274 573
16 3581 1031 3382 974 2785 802 2785 802 1989 573
18 3183 1031 3006 974 2476 802 2476 802 1768 573
20 2865 1031 2706 974 2228 802 2228 802 1592 573
22 2604 1031 2460 974 2026 802 2026 802 1447 573
TABAULLAO PEXMMOB AAT OPE3 KOHLLEBbIX
O6pabaTbiBaemblit Msirkne ABTOMaTHbIE KOHCTPYKLMOHHbIE Cranu ¢ copepxaHuem Bbicokoneru-
matepuan yrnepoancTbie cranu cranu C>0,5%, cpenHetBepable poBaHHble cTanu
cTanu C<0,5% YNpoYHsieMble cTanu, BbICOKOM
HU3KONErnpoBaHHbIe MPOYHOCTH
cTanv
>450 Himm? 125 HB 400-700 Himm? 210 HB 450-550 Himm? 125HB 550-700 H/mm? 210 HB 700-900 H/mm2 27 HRC
MpuMeHeHe [} [} [ ) o [ J
\Y 180 170 140 120 100
[lnameTp chpesbl n f n f n f n f n f
2 28648 1375 27056 1299 22282 1070 19099 917 15915 1146
3 19099 1375 18038 1299 14854 1070 12732 917 10610 1146
4 14324 1375 13528 1299 11141 1070 9549 917 7958 1146
5 11459 1375 10823 1299 8913 1070 7639 917 6366 1146
< 6 9549 1375 9019 1299 7427 1070 6366 917 5305 1146
E 7 8185 1375 7730 1299 6366 1070 5457 917 4547 1146
% 8 7162 1375 6764 1299 5570 1070 4775 917 3979 1146
] 9 6366 1375 6013 1299 4951 1070 4244 917 3537 1146
§ 10 5730 1375 5411 1299 4456 1070 3820 917 3183 1146
o 1 5209 1375 4919 1299 4051 1070 3472 917 2894 1146
12 4775 1375 4509 1299 3714 1070 3183 917 2653 1146
14 4093 1375 3865 1299 3183 1070 2728 917 2274 1146
16 3581 1375 3382 1299 2785 1070 2387 917 1989 1146
18 3183 1375 3006 1299 2476 1070 2122 97 1768 1146
20 2865 1375 2706 1299 2228 1070 1910 917 1592 1146
22 2604 1375 2460 1299 2026 1070 1736 917 1447 1146
V, M/MUH - CKOPOCTb pe3aHus; N - YacToTa BpaLleHMs WnuHaens, 06/MuH; f - MuHyTHas nogaya, MM/MUH.

100 www.tvintos.ru



CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

CO COEPUNYECKMM TOPLIOM TB M HTOC

TBEPAOCMAQBHbBIX CO cdoepmieckmm topuom (3.30-10)

MpocTble Hepxagetowe AntoMuHnin <15% Si AntomuHuin >15% Si Ni Co cnnasbl
ayCTeHUTHbIE cTanu cpeaHeit JlatyHb LinHk MarHui BbpoHsa Megb
HepXaBeloLLye cTanu, NPOYHOCTU
HepxaBetoLLme
aBTOMaTHbIe CTanm
600 H/imm? 180 HB 680 H/mm? 200 HB 60-100 HB 90-130 HB 200-250 HB
[ J [ J ([ [ J [ J
100 70 145 130 120
n f n f n f n f n f
15915 573 1M141 401 23077 831 20690 745 19099 688
10610 573 7427 401 15385 831 13793 745 12732 688
7958 573 5570 401 11539 831 10345 745 9549 688
6366 573 4456 401 9231 831 8276 745 7639 688
5305 573 3714 401 7692 831 6897 745 6366 688
4547 573 3183 401 6594 831 5911 745 5457 688
3979 573 2785 401 5769 831 5173 745 4775 688
3537 573 2476 401 5128 831 4598 745 4244 688
3183 573 2228 401 4615 831 4138 745 3820 688
2894 573 2026 401 4196 831 3762 745 3472 688
2653 573 1857 401 3846 831 3448 745 3183 688
2274 573 1592 401 3207 831 2956 745 2728 688
1989 573 1393 401 2885 831 2586 745 2387 688
1768 573 1238 401 2564 831 2299 745 2122 688
1592 573 114 401 2308 831 2069 745 1910 688
1447 573 1013 401 2098 831 1881 745 1736 688

TBEPAOCMAQBHbIX CO cdoepmieckmm topuom (4.30-10)

[MpocTble Hepxasetowne AntomuHnin <15% Si AntomuHnin >15% Si Ni Co cnnasbl
ayCTeHUTHbIe cTanu cpeaHein JlatyHb LjnHk Marnuin Bporsa Mendb
HepxXaBeloLLe cTanu, NPOYHOCTU
HepxaBetoLLme
aBTOMaTHble CTanm
600 Himm? 180 HB 680 Himm2 200 HB 60-100 HB 90-130 HB 200-250 HB
[ J [ J [ J [ J [ J
145 130 550 320 100
n f n f n f n f n f
23077 1292 20690 993 87535 4202 50930 2445 15915 764
15385 1292 13793 993 58357 4202 33953 2445 10610 764
11539 1292 10345 993 43768 4202 25465 2445 7958 764
9231 1292 8276 993 35014 4202 20372 2445 6366 764
7692 1292 6897 993 29178 4202 16977 2445 5305 764
6594 1292 5911 993 25010 4202 14551 2445 4547 764
5769 1292 5173 993 21884 4202 12732 2445 3979 764
5128 1292 4598 993 19452 4202 11318 2445 3537 764
4615 1292 4138 993 17507 4202 10186 2445 3183 764
4196 1292 3762 993 15915 4202 9260 2445 2894 764
3846 1292 3448 993 14589 4202 8488 2445 2653 764
3297 1292 2956 993 12505 4202 7276 2445 2274 764
2885 1292 2586 993 10942 4202 6366 2445 1989 764
2564 1292 2299 993 9726 4202 5659 2445 1768 764
2308 1292 2069 993 8754 4202 5093 2445 1592 764
2098 1292 1881 993 7958 4202 4630 2445 1447 764

MPEANOXEHHBIE PEXVIMbl HOCAT PEKOMEHIATENBHbIA XAPAKTEP 1
ANA KAXO0rO OEPABATBIBAEMOIO MATEPWUAIA ABNAKOTCA CIMTPABOYHBLIMA.
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POCCMs CEPMYXOBCKUM

MHCTPYMEHTAAbHBI 3ABOA

5

TBUHTOC

NOABOP KOHLIEBOW $PE3bI

MpuvcTynas k onepaumnn ppesepoBaHNs HEOOGXOAUMO ONPeAENNUTL CrieayoLLe NapaMeTpbl:

® Hanbonee NoaXoaALMA TUM KOHLLEBON dopesbl

® NpaBUilbHblE 3HA4YE€HUA CKOPOCTUN pe3aHns u MI/IHyTHOVI nogayn ana nonyvyeHna ontMManbHOro COOTHOLLUEHMA Nponu3Boaun-

TENbHOCTM N CTONKOCTU WHCTPYMEHTA.

Bbibrpas HeoOxoanMbIN TN KOHLIEBOW cbpesbi:
® onpenenuTe BUA BbINOMHAEMON (hpe3epHoii onepauum:

1. TMN KOHLUEBOW (hpesbl

2. TUN pacronoxeHus TOpLEBbIX 3yGbes.
® yYTUTE COCTOSIHME Y BO3PACT CTaHKa

e BLIGepuTe pasmepbl KOHLEBOM bpe3bl, ICX0ASA U3 CriedyoLLmMX yCroBmin obecnedeHns HaMMeHbLInxX gedopmaunii u Hanps-

KEHUI:
1. BbICOKOW )XECTKOCTH

2. HanGonbLUero AuaMeTpa UHCTPYMeHTa
3. obecneyeHns HanMeHbLLEro BblneTa MHCTPYMEHTA 13 NaTpoHa.
e BbIGEPUTE KONMUYECTBO PEXYLLUX 3yObEB

1. 6onblue pexyLumx 3yObeB - MeHbLLEee NPOCTPaAHCTBO A1 pa3MeLLEHMS CTPYXKKM - Donee BbICOKas KeCTKOCTb - AoNycKa-

eT bonbLume 3HavYeHust MVIHyTHOVI noaa4ymn

2. MeHbLLE pexyLnX 3y6beB - 6onbLuee NpoCTPaHCTBO A5 pa3MeLLEeHUs CTPYXKKU - 6oree HMU3Kast )KeCTKOCTb - erkoe yaa-

NEHUE CTPYXKKM.

PEKOMEHOALNW

I'Ipanmbele 3Ha4YeHnAa CKOPOCTU pe3aHna n nogadn moryt ObITb onpepneneHbl TONbKO C y4eToM creayownx napameTpoB:
® Buaa 06pa6aTb|BaeM0r0 martepumana
® NpUMEeHeHue KOHLEBOM (bpeiibl C N3HOCOCTOMKUM HamblfIieHUEeM.

® MOLLHOCTUM CTaHKa

¢ TpeByemoro kayecTea NoBepPXHOCTM

BbIEOP KOAMHECTBA 3YBbEB.

KonuyecTBo pexyLumx 3ybbes onpeaensiercs, UCXoas na:
e ObpabaTbiBaeMoro matepuana

e PasmepoB getanu
® Ycnosui copesepoBaHns

2-x 3ybas

3-x 3ybas

4-x 3ybas

MHoro3sy6oBas (5, 6, 8)

[MpoyHoCTb

Huskas
WHCTPYMEeHTa uska

Beicokas

v

A

Ha n3rnd

[MpocTtpaHcTBO
ans

bonbuwoe

ManeHbkoe

A

CTPYKKM

v

* Bonblloe NpoCTPaHCTBO
ONS pa3MeLleHmns CTPYXKKN.
* Nerkoe ypaneHue
CTPYXKWN.

* Xopoulo anst o6paboTku
nasos.

* XopoLwlo anst Tsxenbix
yCroBuin ppesepoBaHng.
* MeHbLUas >XeCTKOCTb
BCNeACTBME MEHbLLEN
nrowanmn cevyeHus.

* Huskoe kayecTBo
NOBEPXHOCTW.

* [pocTpaHCcTBO Anst
pasMeLLeHns CTPYXKKK
Takoe Xe, Kak n'y
nBy3yoon.

* Bonbluas nnowanb
ceyeHusi — 6oree BbiCoKasi
KECTKOCTb, YeM Y
nBy3yoon.

* Nyywee kavyecTBo
NMOBEPXHOCTM YEM Y
nBy3syoon.

* BbICOKas )XeCTKOCTb.

* Bonbluas nnowangb
ceveHus — manoe
NPOCTPaHCTBO AN
pa3MeLLEHUST CTPYXKN.

* [laeT nydwiee ka4ecTBo
NMOBEPXHOCTW.

* PekomeHpayeTca ans
06paboTKM MO KOHTYPY,
pes3epoBaHnst CTEHOK U
Herny6oKnx KaHaBOK.

* MakcumanbHas
YKECTKOCTb.

* bonbluas nnowanb
ceyeHunss — manoe
NpOCTPaHCTBO Ans
pPa3MeLLLEHNS CTPYKKM.
* [laeT camoe ny4iuee
Ka4eCcTBO MNOBEPXHOCTH.
* PekomeHayeTcsa ansi
06paboTKM NO KOHTYPY,
hbpe3epoBaHns CTEHOK 1
HernyoboKnx KaHaBOK.
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CEPMYXOBCKUM POCCHA
MHCTPYMEHTAAbHbI 3ABOA

PEKOMEHOALINN TB M HTOC

MAPAMETPbI PPE3EPOBAHNA — YTOA HAKAOHA BUHTOBBIX KAHABOK.

C yBenuueHnem KonunyecTsa pexyLumx 3ybbeB Harpyska Ha 3y6 ctaHoBMTCA Boree NOCTOSIHHOM 1 paBHOMepHOiA. Ho ¢
yBENuYeHneM yrna HaknoHa BUHTOBbIX KaHaBoOK Bo3pacTaet cuna (FV), gencrseytowas saons ocu dpesbl. bonblas cuna (FV)
MOXeT:

* CosgaBaTb MOBbILLEHHYIO HArpy3ky Ha NOALUMMHUKA LWNUHAOENS.

* MepemellaTb hpedy BOOMb Ocy WNMHAEeNs. [nsa npefoTBpaLleHns 3Toro creayert ucnonb3oBaTtb XBocToBukn \Weldon.

(——_So6o3Ha4aeTcst «W».

BCTPEYHOE PPE3EPOBAHME.

[Mpun BCTpeYHOM hpe3epoBaHUn, Takke HasbiBaeMOM (hpe3epoBaHNEM “NPOTMB Nogayn”,CTpyKKa MMeeT MakCUMarbHY0
TOMLWMHY B KOHLE pe3a. HanpaBneHne OBUXEHNS NOAavuM NMPOTUBOMOMOXHO BPALLEHNIO MHCTPYMEHTA.

3a:

e Harpyska Bo Bpemsi Bpe3aHus 3yba He 3aBUCUT OT penbeda NoOBEPXHOCTU 3aroTOBKM.

e 3arpsi3HeHUs1 U KOpKa Ha MOBEPXHOCTUN 3aroTOBKW HE BMUSIKOT HA CTOMKOCTb UHCTPYMEHTA.

e [InaBHbIA 1 MATKMIA NPOLLECC pe3aHusl, BbIMOMHAEMbIA OCTPbIMU PEXYLLUMU 3yObSIMU.

Mpotms:

WHCTPYMEHT MMEET CKITOHHOCTb K BUGpaLmsM.

HeobxoaMmMocTb HageXHOro 3akpenseHns 3aroToBKM, T.K. OHa MOXET GbITb BblpBaHa U3 NPUCMNOCOBNEHNS.

Bonee BbICTpbIi U3HOC MHCTPYMEHTa, YeM Mpwv MONyTHOM hpe3epoBaHUN.
CTpyxka nagaet nepes pesont — yaaneHme CTPyXKKN 3aTpyLHEHO.

[encTBytolias cuna CTPEMUTCSA NOAHATL BBEPX 3aroTOBKY.

M3-3a BLICOKOrO TPEHUS NPU CHATUN CTPYXXKW MUHUManbHOW TOMLLMHBI, B Ha4ane pesaHus Tpebyetcsi 6onee Bbicokas
MOLLHOCTb.

e ObpaboTaHHas NOBEPXHOCTb MOXET ObITb MCMOPYEHa CTPYXKKOW, YBIEKAEMOW PEXYLLUMMU 3yObAMM.

MOMYTHOE PPE3EPOBAHME.

[Mpu nonyTHOM dopesepoBaHun, Takke HasbiBaeMOM (hpe3epoBaHNeM “no nogade”, CTpyxka MMeeT MakCUMasnbHyH TOMNLWMHY
B Hauane pe3a. HanpasneHve aBukeHUsi nodayn coBnagaeT ¢ BpalleHWeM UHCTPYMEHTa.

3a:

e OpHa 13 COCTaBNSAOLWMX CUMMbl PE3aHUS YOEPKMBAET 3aroTOBKY Ha MeCTe, YTO BaXKHO Afsi HEXECTKMX AeTanen.

e [IpocToe yganeHue CTPYXKu, ocTatoLlencs nosaam gpessi.

e MeHbLUMIA N3HOC — CTOMKOCTb MHCTPYMeHTa bornbLue Ha 50%,4em npu BCTpe4HOM (hpe3epoBaHmm.

e Jlyywee kavyecTBO 06paboTaHHON NOBEPXHOCTU — MEHbLLE CTPYXXKM YBIEKAETCH PEXYLUMMU 3yObamu.

e MeHbLuas notpebnsiemas MOLLHOCTb — MOTYT UCMOMb30BaTbCs Ppesbl C bonee NoNoXUTENBLHON reOMETPUEN.

e [Tpu nonyTHOM bpe3epoBaHUM cuna pesaHusi NpUXKMMaeT 3aroToBKY — YTO YNPOLLAET U yaeLleBnseT KOHCTPYKLMIO
npucnocobneHus.

Mpotms:

e BcnepncTeue BbICOKOW yaapHOW Harpy3ku nNpu Bpe3aHnu pexyLmx 3y6beB B 3aroToBKy, NPMCNocobneHms 4omKHbI UMETb
BbICOKYHO XXECTKOCTb, a 3a30p B MexaH13Me nodadun ctona AoMmKeH ObiTb BbiIGpaH.

e [lonyTHoe hpe3epoBaHMe HE MOXET NPUMEHATLCS NPU 06pPaboTKe 3aroTOBOK C KOPKOM — NMOKOBOK, OTIIMBOK U
ropsiyekaTaHoro npokata. Teepgas kopka ¢ abpasvBHbIMU BKIIOYEHUSAMU MOXET NPUBECTM K NOBbILLEHHOMY U3HOCY U
NOBPEXAEHMNIO PEXYLLMX 3yObEB, YTO CHIKAET CTOMKOCTb MHCTPYMEHTA.
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B TBUHTOC

MNPEMMYLLLECTBA BEICOKOCKOPOCTHOM OBPABOTKM.

MoBebllweHNe ko3 dULMEHTa UCMONB30BaHUS CTaHKa. e Huskue ycunusi pesaHusi (BCrneacTBre YMEHbLUEHNS
MoBbILEHNE Ka4yecTBa NOBEPXHOCTY AeTanen. CTPYXKKN).

CHmxeHne BpeMeHn Ha obpaboTky. CHmxeHne TpeboBaHUM Mo MOLLHOCTYU U XKECTKOCTH.

YMeHbLUEHME KOoNMYecTBa NnepcoHana. MeHbLune gecopmaumm MHCTPYMEHTA.

CHmxeHve 3aTpar. YnyuJlleHne TO4HOCTM U KavyecTBa 06paboTku.

Huskasa TemnepaTtypa HarpeBa MHCTPYMEeHTa. Bo3moxHoCTb 06paboTkM TOHKMX MEPEropoAoK.

MUWHMManbHbIA M3HOC MHCTPYMEHTA Ha BbICOKMX CKOPOCTSX. YMeHblUeHMe BpeMEHN N3rOTOBMNEHWS AeTanw.
Mcnonb3oBaHWe MEHbLLErO KONMYeCTBa MHCTPYMEHTA. YCTONYMBOCTb K BO3HUKHOBEHWIO BUGPaLMiA.

MOAAHA MNPN PPESEPOBAHNK BPESAHMEM TMOA YTAOM.

PekoMeHZaLmu No MakcuMarnbHOMY yriy BpesaHus (o) Ans TBepAoCcnnaBHbIX KOHLEBbIX dpes.

KonunuyecTBo 3y6beB KOHLEBOW hpesbl 2 3

Ong ctanu n yyryHa 15 10 5
[ns antoMUHUEBLIX 1 MEAHbIX CMMaBoOB, NacTUKOB 30 20 10
[nsa 3akaneHHon cTtanu 4 3 2

BUHTOBAA MHTEPTMTOAALINA.

PeKomer,yeMble napamMeTpbl BUHTOBOW nHTEepnonAaAuMmn Ona pasnnyHbiX Matepunanos.

Marepuan PekomeHayemas
rny6uHa obpabotku (Ap)
Cranb < 0,10xD
AntoMuHun < 0.20xD
3akaneHHasi cTanb < 0.05xD
D = 2*(D-R)

D = MakcMmanbHO BO3MOXHbIN AnaMeTp OTBepCTUs
D = [OuameTp dpesbl
R = Papunyc yronka dpesbl

Mcnonb3yiiTe MakcMmarnbHbli AuameTp oTBepcTys (6nvkanwmin D) ana nydiien aBakyaumm CTPYXKM.

PPEIEPOBAHME OCEBbIMI BPE3AHNAMM.

B aToi onepaumun BenuunHa nogayn AomkHa 6biTb pasgeneHa Ha Yucno 3ybbes.
O6paTnTe BHUMaHWE Ha TO, YTO HE peKkoMeHAyeTcs hpe3epoBaTb OCEBbIMU BPE3aHUSIMU KOHLEBOW (hpe3on
C yncrnom 3ybbeB Gornblue YeTbipex.
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OBPABOTKA CTAIIN T B M H TO C

OBPABOTKA CTAAM

Bumabl CTOAM

Bce cranu ycnoBHO MOXHO pa3fenuTb Ha yrnepoancTble U NerMpoBaHHbIe.

YrnepoguncTas (HenermpoBaHHast) KOHCTPYKLMOHHAS U MHCTPYMEHTarnbHas cTanb, kak npasuno, cogepxut yrnepog (0,04-
2%) n noctosiHHble npumeck (Mn, Si, S, P). Pasnuyatot Hu3ko- (go 0,25% yrnepopaa), cpegHe- (0,25-0,6% yrnepoaa) u BbICOKO-
yrnepoauctyto (cB. 0,6% yrnepoga) crans.

JlernpoBaHHasi cTanb — cTarb, KoTopasi KpoMe 0ObIYHbIX MPUMECEN COAEPXKUT SNIEMEHTbI, CrieLmanbHO BBOAMMbIE B onpe-
[AEeNneHHbIX KonnyecTBax Ans obecneyeHunsi Tpebyembix CBONCTB. OTU 3IEMEHTLI Ha3blBaOTCS NervpyoLwmmMu. Jlervpyrolme
[06aBKM NOBbLILLAKT NPOYHOCTb, KOPPO3UIHYK CTOMKOCTb CTarnu, CHKAKT OMacHOCTb XPYNKOro paspylueHus. B kayecTtse neru-
pyloLmx 406aBOK MPUMEHSIIOT XPOM, HUKeSb, MeAb, a30T (B XMMWUYECKUN CBA3aHHOM COCTOSIHWUM), BaHaaui v ap.

BAXKHAA MHOOPMALIMA OB OBPABOTKE CTANEN

e [pynna cTanei Ype3BblyaiHO OGLUMPHA, NOSTOMY OYEHb BaXXHO MPaBUIIbLHO ONpeaenuThb, kak obpabaTtbiBaeTcs TOT Unu
WHOW MaTepuarn, YTo B AanbHeWLeM NOMOXET BbIOpaTb ONTUMarbHbIA MHCTPYMEHT.

¢ B OCHOBHOM HenervpoBaHHble U HU3KOMErMpoBaHHbIE CTanu, ABNsoTCs Markumu. Ons nx o6paboTku ncnonbayeTcst
OCTPbI UHCTPYMEHT C JOCTaTO4HO B0MbLUMMU NONOXUTENBHBIMU NEPEAHUMY YIIaMu.

e BblCOKONerMpoBaHHble CTanu, MOryT UMeTb BbICOKYHO TBEPAOCTb M abpa3nBHble CBOMCTBA. [1nsl yBENMUYEHNS CTOMKOCTU
Heo6Xo4VMO MCMOMNb30BaTb UHCTPYMEHT C M3HOCOCTOMKMMMU NMOKPBITUSIMU.

e Heobxogumo yunTbiBaTbh Mapky obpabaTtbiBaemMol CTanu 1 ee TBEpAOCTb A KOPPEKTHOTO BbIOOPa NHCTPYMEHTA.

OBpabOoTKA HEPXKABEKOLLMX CTOAEM

HepxaBetollasi cTanb — CIOXHOMErMpoBaHHasi cTanb, CTOMKas MPOTMB KOPPO3uKM B aTMOCepe U arpecCUBHbIX Cpefax.
OCHOBHOW NermpyoLLmMin aneMeHT HepxasetoLen ctanm — xpoM (12-20 %); TOM1UMO Xpoma, HepXaBetoLLas cTarnb COAEePXUT ane-
MEHTbI, COMyTCTBYIOLLME Xenesy B ero cnnaeax (C, Si, Mn, S, P), a Takke anemMeHTbl, BBOAMMbIE B CTamnb AN NpuAaHns e Heobxo-
OUMbIX OU3NKO-MEXAHNYECKNX CBONCTB 1 koppo3noHHom ctorkocTu (Ni, Mn, Ti, Nb, Co, Mo).

Hep>kaBetoLLme cTany MOXHO pa3faenuTb Ha creayoLue rpynmbl

e deppUTHbIE HEPXKABEIOLLME CTanu - HacTo UMEIOT BbICOKYH MPOYHOCTb U XOpOoLLO o6pabaTbiBaloTCs pe3aHneM.

® MapTeHCUTHbIE HepxaBetoLue cTanu —obpabaTbiBaoTCA HOPMarnbHO.

® AyCTEHWUTHbIE HEPXKaBEILLME CTaNN — XapaKTepU3YTCs BbICOKUM KO3(PPULIMEHTOM yaANMHeHUs. ABnsaoTCa TpyaHoobpaba-
TbIBAEMbIMU.

® AyCTEHUTHO-(hEPPUTHBIE HEPXKABEILLME CTaNM — YacTo TakkKe Ha3blBaOTCs AYNNEKCHBIMU HEPXXaBeLLMMY cTansmu. Takke
OTHOCSHTCS K TPyAHOO6pabaTbiBaeMbIM.

MOYEMY HEPXABEIOLWWME CTANN TAK MNOXO OBPABATBIBAIOTCA?

© BOMbLUMHCTBO HEPXKaBEILLMX CTanemn CKMNOHHbI K CaMOynpOYHEHUo Npu Aedopmanum, B T.4. NPU CHATUK CTPYXKN. CTeneHb
Haknena ymeHbLUaeTCcs No Mepe yaaneHus ot mecta gegopmauun. B 30He pesaHns TBepaoCcTb MOXeET yBenuyumnsatecs Ha 100 %,
0COOEHHO Npuv HenpaeuIIbHOM BbIGOpe NHCTPYMEHTA.

® HepxasetoLue cTanm noxo NpoBoAAT TENMo, YTO MPUBOAUT K Goree BbICOKUM TeMnepaTtypam B 30He pe3aHus, 4em npu obpa-
60TKe, HanpuMep, CTanu Takon xxe TBePAOCTU.

® Bbicokas MPOYHOCTb 3TUX CTanen BeAeT K 60MbLUMM Harpyskam Ha pexyLLyto KPOMKY MHCTPYMeHTa. BmecTe ¢ nnoxown Tennon-
POBOOHOCTbLIO M HAKMENoM 3To 06ycnaBnmBaeT HU3Kyto 06pabaTbiBaeMOCTb 3TUX CTanen pesaHueM.

® HeprxaBetoLLme CTanu CKNOHHbI K HAaNMNaHUio Ha NOBEPXHOCTb PEXYLLEro MHCTPYMeHTa. ® TpyAHOCTU CO CTPYyXKoapobneHnem
1 obpa3oBaHMeM 3ayCeHLIEB 13-3a BbICOKOW MPOYHOCTU Takxe ABMNSATCA OAHON N3 0COGEHHOCTEN 3TUX CTanen.

BAXKHAA MHOOPMALIMA MO OBPABOTKE HEPXKABEIOLLNX CTANEN

e [1nsa dopesepoBaHMs NCNonNb3ynte MakcumaneHyto nogady COX Ha obpabaTbiBaemblli y4acToK. OTO NO3BOMMUT COXPaHUTD,
MUHUManbHYH CTEMEHb CaMOYNPOYHEHUS HEPXXaBetoLLel cTanu, npu obpaboTke B npeaenax 10 %.

e [1pu 6onee BbICOKMX NoAaYax OTBOA Tenna 13 30Hbl pe3aHus 6onblue. Heo6xoarMo 3To MOMHUTbL NPU YCTPaHEHWUM COXHOC-
TeW, BO3HUKaOLLMX Npu 06paboTKe HepKaBeroLLel cTarnu.

e [Ipu Ha3HaYeHUM CKOPOCTU Pe3aHUs BCEraa HaYMHaANTE C HUXHUX PEKOMEHYEMbIX 3HAaUYEHWI, T.K. pa3Hble NapTuM 3aroToBoK
MoryT obpabaTbiBaTbCst Ha pa3nnyHbIX pexumMax. Takke yunuTbiBanTe, 4To Ans 66nbLwrx o6beMoB yaaneHusi Matepuana Heobxoau-
MO yMeHbLUaTb ckopocTb Ha 10-20 % oT pekoMeHAyeMbIX 3HaYEHUN.

e crnonb3yiiTe Mo BO3MOXHOCTM MUHeparnbHOe Macro, eCrv NPUXOAUTCS MPUMEHSITb SMYNbCUIO, TO €€ KOHLIeHTPaLms AomkHa
ObITb He MeHee 8%.

e [lepBbiM BbiGopom Npu 06paboTke HepxaBetoLLEel CTanu ABNSETCA MHCTPYMEHT C NOKPbITUEM, T.K. OH Nyulle NpensiTcTByeT
HapocToobpa3oBaHuto.

e He ucnonb3ayinTe N3HOLLEHHbI MHCTPYMEHT, T.K. OH YBENIM4MBAET Haknen Matepuana npu o6paboTke v NPUBOAUT K NOMOMKe
MHCTPYMEHTA.
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T B M H TO C OBPABOTKA YYT'YHA

OBPABOTKAYYTYHA

YyryHbl N0 cBOeW CTPYKType OblBatoT TPeX pasnnyHbIX TUMOB:

DeppuTHbIN — nerkoobpabaTbiBaeMbI YyryH C HU3KOW NMPOYHOCTBIO U TBEpAOCTbio MeHee HB 150. Ha HM3kux ckopocTsx
pe3aHusi MOXeT 00pa30BbIBaTb HAPOCT HA PEXYLLEN KPOMKE.

DeppuUTHO-NEPNUTHBIA — YyryH ¢ TBepaocTbio oT HB 150 go 290 eaunHuL, NpOYHOCTb MOXET BapbUpOBaTbCs OT HU3KOW [0
BbICOKOW.

[MepnnTHLIN — IPOYHOCTb TAKOTO YyryHa 3aBUCUT OT Pa3mMepoB KpucTansos nepnuta. MenkosepHUCTbIM NepnuT NpuaaeT YyryHy
BbICOKYH TBEPAOCTb M MPOYHOCTb, KPYMHO3EPHUCTLIN NPUBOAUT K «HAMAa3bIBaHWIO» €70 Ha PEXYLLYHO KPOMKY M NOSIBIEHWIO HApOC-
Ta.

NErMPYHOWMWE SNEMEHTHI

YyryH npeacrtaenseT cobon cnnae xenesa, yrnepoaa u KpemHus ¢ cogepxaHuem yrnepoga 2...4%, kpeMuus 1...3%, Takke oH
MOXET cofepXaTb HekoTopoe KonmyecTBo MapraHua (Mn), docdopa (P) u cepbl (S). B 3aBMCMMOCTM OT TOro, B KakoM Buae
HaxoamTcs rpaduT, YyryHbl pa3gensioT Ha cepble YyryHbl, YyryHbl C LLAPOBUAHBLIM rPachTOM, KOBKUIA 1 NEMMPOBaHHbIV Yy TYHbI.

JlernpoBaHue YyryHa HuKkenem, Mmeabto, MOfIMGAEHOM 1 XPOMOM, K MPUMEPY, NMOBbILLIAET ero TeMo — M KOPPO3MOHHYH CTONKOCTb,
BA3KOCTb W MPOYHOCTbL. JlernpytoLume anemMeHTbl AensiTcs Ha kapbugoobpasytowme u rpadutoobpasytome. JllermpopaHume cyluec-
TBEHHbIM 06pa3oM BnusieT Ha 06pabaTbiBaeMOCTb YyryHa.

BAXXHAA NHOOPMALINA OB OBPABOTKE YYTYHA

e BonblIMHCTBO YyryHoB, 6niarogaps Hanuuuio rpacuta B CTPyKType, nerko obpabartbiBatoTcs pesaHueM, Tak kak rpacuT
MO3BOMSIET NOMYYUTb KOPOTKYH «ChINy4yH» CTPYXKKY U yIy4LLaeT CMasblBaHWE PEXYLLEN KPOMKN.

e [Ina o6paboTky YyryHOB B OCHOBHOM WCTMOJIb3YETCS UHCTPYMEHT C OTpuUaTeNbHbIM UM HeGOMbLUMM MOMNOXUTENBHLIM
3Ha4YeHneMm nepeaHero yrna.

® IHCTPYMEHT C NMOKPLITUEM UMEET CyLLECTBEHHO BONbLUYO CTOMKOCTb U3-3a NpeobnagaHusa npu o6paboTke abpasnBHOro
n3Hoca.

e B GonbLlunHCTBE criyyaes 0b6paboTka MOXKeT BbINonHaTbCs 6e3 COX.

e OCHOBHbIMU CMOXHOCTSIMU NpU 06paboTke ABMSOTCA HEPABHOMEPHbIA NMPUMYCK HA OTNMBKAX, HAaNU4vMe NUTERHON KOPKM 1
BKITFOMEHUI Necka.

OBPABOTKA AAKOMUHMEBBIX CIMTAABOB

O6paboTka antoMVHUEBBIX CMIIABOB XapaKTepu3yeTcsi CreayoLMMM 0COBEHHOCTSIMU: BbICOKME CKOPOCTW pe3aHusi, HU3KWE
YCUNUS, MUHUMAaTbHBIA U3HOC PEXYLLIETO MHCTPYMEHTa, CPaBHUTENbHO HU3Kas TemnepaTypa pesaHus. [ns o6paboTku anomMmmHmus
ny4lle BCEro UCMONb30BaTh PeXyLLMe UHCTPYMEHTHI CO creumansHo paspaboTaHHoi reoMeTpueid. Takke MOXHO MCMOMb30BaTh
06bI4YHbIE PEXYLUME MHCTPYMEHTbI, HO B 3TOM CIlyYae CIOXHO AOCTUIHYTb HEOGXOAMMOro KayecTBa MOBEPXHOCTU U n3bexaTtb
06pa3oBaHus Ha PEXYLLE KPOMKE HapocTa.

NErMMPYHOWWE SNEMEHTHI

YacTo antoMrHUin CNonb3yeTcs B BMAE CN1aBoB, NErMpoBaHHbIX KpemHueM (Si), mardnem (Mg), mapraHuem (Mn), megpto (Cu)
N LIMHKOM (Zn) 4nsa nonyYeHnst pasnuyHbiX nokasarenen npoYHoCTH, TBEPAOCTU U NnacTnyHocTu. Cnna., cogepxawnii meHee 1%
Kenesa u KpeMHUS, Ha3bIBAaETCA TEXHUYECKN YNCTBIM antoMUHUEM. ANIOMUHUEBBIE CNnaBbl 0ObIMHO AenATca Ha AedopMupyemble 1
nutenHble. JedopmMmpyemble cnnasbl MOryT ObITb TepMOOOpabaTbiBaeMble, HeTepMoobpabaTbiBaeMble U MEXaHNYECKM YNPOYHSIe-
Mble.

OTNUBKM 13 antOMUHUEBBIX CMTABOB MOTYT M3rOTaBNMBaTLCS NIUTHLEM B METaNNIMYECKYI0 UK necyaHyto copmy. Kak npasuno,
OHU copepxat oT 7 A0 12 % kpemHus. BbiGop Mapku NMTeNHOro cniasa 3aBUCKT OT MeToAa NMUTbS U XapaKTEPUCTUK KOHEYHOTO
nsgenvsi.

[LedopmMupyemMble antoMUMHUEBbIE CMiaBbl B OCHOBHOM ObiBaloT TepMooGpabaTteiBaeMbiMi U HETEPMOOGpabaThiBaeMbIMU.
PasnuyHble BUAbl TEpMOOGPaBGOTKY 1 CTapeHMs MO3BOSAIOT YyULIMTbL MeXaHUYecK1e CBOVMCTBA 3TVX CMNaBoB.

BAXXHAA NHOOPMALINA OB OBPABOTKE AITIOMUHNEBbBIX CMINABOB

e [Tpu 06paboTke antoMUHUEBLIX CMTABOB HEOOXOAMMO UCMOb30BaTb MHCTPYMEHT C OCTPLIMU PEXYLLMMU KDOMKaMU.

e [IpaBunbHbIi BEIGOP CKOPOCTM pe3aHmns 1 Nogadm OYeHb BaxHbI A1si CHUXKEHNS 06pa3oBaHMs HapoCTa U YyYLLEHUs! CTPYX-
KoapobneHus.

e [Ins 06paboTkn antoMMHUEBDLIX CMaBOB C coaepXkaHneM KpeMHust bonblue 6%, obrnagatowmx abpasvBHbIMM CBOMCTBaMM,
Heob6Xx04MMO UCMONb30BaThL MHCTPYMEHT C NMOKPLITUEM.

e Vicnonb3oBatb COXK BaxHO Nnpy 06paboTKe antoMUHUEBbIX CMaBoB.

www.tvintos.ru



CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

BWAbl MOKPbITUNA TB M HTOC

B HacToslee BpeMsa npomblneHHocTb Poccun HapalmBaeT o6beMbl Npom3BoAcTBa. B ¢BA3n ¢ atum Ans GonblumMHCTBa
NPOu3BOACTB Ha NEPBBIN NIaH BbIXOAST BOMPOCHI MNOBbILLIEHWS NPOU3BOAUTENBHOCTY, B NMEPBYIO O4epeb B MeEXaHU4ecKon o6paboT-
Ke, noBbllleHne adpekTUBHOCTM MeTannoobpabotkn. B gaHHon pabote OAO «CepnyxoBCKUM MHCTPYMEHTASIbHbIM 3aBOAOM
«TBNHTOC» BblpaboTaHO HECKOSIbKO TEXHOMOMMYECKUX PELUEHWUIA, MO3BOMSAOLMX MOBbLICUTL MPOU3BOAMTENBHOCTE U CHU3WUTL
CTOMMOCTb MexaHn4yeckon 06paboTku B NpOn3BOACTBE.

BoamoxHocTn OAO «CUB « TBUHTOCH», ¢ coBpeMEHHBIM NapKoM 5-T KOOPAMHATHbBIX CTaHKoB ¢ YIMY npon3BoacTBa 3anagHbix
hbVpM 1 ero Hay4HO-TEXHUYECKUIA NOTEeHLMar, NO3BOMSIOT BbiNyCcKaTb Camble BbICOKOKa4eCTBEHHbIE BUAbI MHCTPYMeHTa. BegyTtca
HenpepbiBHblE pa3paboTky B 06n1acTn co3faHns HOBOMO NMOKONEHUst MeTannopexyLero MHCTpymeHTa. OCHOBHbIMUW TEHAEHLLMS-
MM CTAOHOBATCH:

— COBEpLUEHCTBOBAHUE MHCTPYMEHTaNbHOro Matepuarna — UCnornb30BaHNe HOBbIX YITPaMENKO3EpHUCTLIX TBEPAbIX  Crnna-
BOB.

—pa3paboTka nog o6pabaTbiBaeMbli MaTepuan v Tun o6opynoBaHUS YrIoB HAKITOHA cnvpanu u opMbl 3aTouvek 3yba.

—NCNOMb30BaHWNe COBPEMEHHbLIX U3HOCOCTONKNX MOKPLITUN.

1. MNMOCTOSHHBIA NOUCK HOBbLIX (DOPMYN TBEPAbLIX CMIAaBOB KaXabli rod AaeT HOBble MaTepuansl, 6onee CTonkue K U3HoCy 1
NpoYHble, 0bnagatoLLme NoBbILLEHHbLIMY AKCMyaTauMOHHBbIMU XapakTepUCTUKaMM.

M3roToBneHme NHCTpyMEHTa U3 COBPEMEHHbIX YIIETPAMENKO3EPHUCTBIX TBEPAbIX CNI1aBOB HOBOTO MOKOMIEHWUSI C MPUMEHEHNEM
MeToAa 3KCTPY3nu, BaKyyMHOTO CNeKaHUs 1 ra3ocTaTMyeckoro obxatust CTaHOBUTCS CerogHs TEXHOMornyeckon 6ason BeayLLmx
Kopropauuii. TBepaoCTb B TaKMX MaTepuanax rnaBHbIM 06pa3oM onpeaenseTcsi OAHOPOAHOW YNbTPaMENKoAMCIIEPCHON CTPYKTY-
POI 1 COCTOSIHMEM rpaHuL, 3epeH. CTOMKOCTb HOBOrO MHCTPYMeHTa nonyyaetcs B 1,5 pasa Bbilwe, YeM y CTaHAapTHOro, Takxke 1 3a
CYET BBEEHNS B COCTaB TBEPAbIX CMaBOB CrOXHbIX kapbuaos Ta,Ti, Nb. Hapsay ¢ Bbicoko TBepaocThio 6onee 90 eg. HRC u
N3HOCOCTOMKOCTbIO MHCTPYMEHT OTNINYAETCS BbICOKOW MPOYHOCTBIO U NNAacTUYHOCTLIO. HM3Kas MaccoBasi 40N OCTaTOMHbIX OKCUA-
HbIX npumMecent (go 0,3%) obecneynBaloT BbICOKMIN YPOBEHb MEXaHWYECKUX, TEXHOMOrMYECKNX M IKCMIyaTauMOHHbIX CBOWCTB
pexyLlero MHCTpymeHTa. MNpegen npoyHocTu Npu n3rnbe, npesbiwatowwmin 4000 MIMa 1 Bbicokasi ynapHasi BA3KOCTb Ha ypoBHe 0,5
MIx/kB.M.

Yem Menbye 3epHo B crnaBe, TeM Merbye BblkpalluBaHue, U, CnegoBaTenbHO, Bbille M3HOCOCTOMKOCTb pexyLLen KpoMKN. A 3a
cyeT Bornee Menkoro 3epHa M ONTMMU3MPOBAHHOIO COCTaBa CBA3KW BO3pacTaeT M yAapHas BA3KOCTb MaTepuana,  4TO Takke
NOMOXMTENBbHO CKa3bIBAETCH HA PECYPCE MHCTPYMEHTA, 0CODEHHO Ha BbICOKOCKOPOCTHbIX PeXUMax 06paboTku.

2. Mpu noabope MHCTpyMeHTa nof obpabaTbiBaembln Matepuarn, Tmn obopyaoBaHUs yunTbiBaTh padpaboTaHHble U Npeanarae-
mble cneumnanmctamm OAO «CN3 « TBUHTOC» yrnbl HaknoHa 1 hopMbl 3aTOHEK 3y6a, MPUMEHEHNE MHCTPYMEHTA C NEPEMEHHBIM
OKPY>KHbIM LLarom (reomeTpus nepeMeHHOro OKPY>KHOrO Lara obecneymBaeT MYHUManbHble BUOpaLMN MHCTPYMEHTa, AMNS KOHLe-
BOTO MHCTPYMEHTa) MpWu ONTMMAaribHOW MPOU3BOAMTENBHOCTU 3HAYUTENBHO YBENUYMBAET CPOK CMYyXObl MHCTPYMEHTa W JaeT
3KOHOMWYECKUIA BbINTPbILL.

3. Tun MHCTpyMeHTa, Ha KOTOpoM Haubonee 3PheKTUBHO UCMOMbL3YTCS M3HOCOCTONKME MOKpbITUS. MNpu paboTte dpesa
UCMbITbIBAET yAapHble Harpysku. B cBsi3n ¢ aTuM Ha hpesax NpMMEHSOTCS MHOTOCHONHbIE MOKPLITUSI C NepeMEHHOI TBEPAOCTLIO0 BO
n3dexaHne CKOroB NPy BO3HMKHOBEHUN yAapHbIX HAarpy3ok. Bo MHOrux cnyyasx ppesamv nponssoaaTcs onepawmm no obpabotke
CMOXHbIX NMOBEPXHOCTEN Ha foporocTosieM 0b6opynoBaHMK, NMOSTOMY CyLLECTBEHHOE yBenuUYeHne pexxnumoB obpaboTku (YacToTta
BpaLleHus, nogaya, TonLmMHa CHUMaemMoro Matepvana) 1 noBbILLeHe CTOMKOCTH dopesbl, briarogapsi NpUMEHEHWI0 MHCTPYMEHTa C
NOKPbITUEM, CYLLECTBEHHO CHIKaeT cebeCcTOMMOCTb M3aenms 1 no3sonset adpdekTmBHee ucnonb3osate obopynosaHue. Kpome
3TOro, MPUMEHEHNEe MOKPbLITUIA MO3BONSIOT YNyYLWUTb KadecTBO obpabaTbiBaeMol NOBEPXHOCTU 3a CHET CHWDKEHUS HanvnaHus
CTPYXKKW.

- Mo 3aka3aM BO3MOXHO NCMOMHEHWE C CaMbIMU COBPEMEHHBIMU TUNaMU M3HOCOCTONKNX MOKPLITUN, HAHECEHHBIMU C UCMOMb30-
BaHWeM HaHoTexHonorun. MokpeiTus, npegnaraemble OAO «CU3 « TBUHTOC» no3BonsoT MHOrOKpaTHO MOBLICUTb CTOMKOCTb
MeTannopexyLlero TBepA0CnaBHOro MHCTpyMeHTa. (CM. Tabnuuy)

MNMPEenMyLLLECTBA MHCTRYMEHTA NPU NPABUABHOM NOADOPE Y4MTbIBAS BbILLENEPEYNCAEHHOE.

NoBbILLEHWE CTOMKOCTU MHCTPYMEHTa B 2—5 pas B 3aBUCMMOCTM OT YCIOBUI NPUMEHEHWS;

nepexop k 6ornee BbICOKMM pexvMam pesaHus.

yBenuyeHne cpoka crnyx6bl MHCTPYMeHTa.

yny4lleHune kadyecTBa obpabaTbiBaeMoi MOBEPXHOCTU.

adphekTuBHOE 1cnonb3oBaHne 06opyaoBaHMS.

CHWXeHne cebeCcToMMOCTU U3aenus.

CHWXeHWe 3aTparT Ha NPOU3BOACTBO.

NOBBbILLEHNE HAAEXKHOCTM TEXHONMOMMYECKOro npoLiecca.

cokpatieHune Ha 30 - 50% TpyaoemkocTn 06paboTkm;

yBenuyeHune Ha 10 - 40% ckopocTu pesaHuns npu 06paboTke Aaxe CUMbHONErMpPOBaHHbIX KOHCTPYKLUMOHHBIX CTanen.

Elle ogHO HOBLLECTBO, BHEAPEHHOE B MHCTPYMeHTanbHoe npon3soactso OAO «CepnyxoBCKOro MHCTPYMEHTanbHOro 3asoaa
«TBUHTOC» npu narotosneHun 6o0pdpes NoBbILLEHHON TOYHOCTH — 3TO UCTONb30BaHNE CamMOro COBPEMEHHOIO NPUMNOS Npu nawke
TBEPAOCNaBHbIX KOPOHOK K CTanbHOMY XBOCTOBUKY, KOTOPbIN rapaHTUPYEeT YCTONYMBYIO paboTy MHCTPYMEHTA Ha BCEX PEXUMAX.
CkopocTn cTaHoBsITCS BCe Gornee BbICOKMMMU. Tak, CBEPXCKOPOCTHbIE PEXUMbI METannoobpaboTkM CO CKOPOCTbIO BpaLLeHust
wnuHaens ao 56000 o6/mMuH gatoT ckopocTb pedanHuns 4o 3500 m/MuH. KayectBo 06paboTaHHO NOBEPXHOCTM TAKOBO, YTO UCKIOYa-
eTcs HeobXoaUMOCTb (PUHMLLIHOM 06PabOoTKN.

CoBpeMeHHble N3HOCOCTOWKME MOKPLITUSI MO3BOMSAOT MHOFOKPATHO MOBbICUTHL CTOMKOCTb METannopexyLero TBepAoCniaBHoro
WHCTPYMEHTA.

YVYVYVYVYVYVYYYVYY
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CEPMNYXOBCKMI
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

BLAbl MOKPbITUA

[ina HaHeceHUs1 MOKPbITUI NCNOb3YETCS BbICOKONPOU3BOAUTENBHASA YHMBEPCarbHasi BakyyMHas Nna3aMeHHo-AyroBas
yctaHoBka mog. Pi80 (mpomssoacTteo dupmbl Platit, LLseriuapus).

OCHOBHbIE TUMbl MOKPbITUM:

Hatxo-
Koadhdpu- .
MokpbiTHe Lget TBEPAOCTb n-l;?("fl::: u”t:ﬂ Tennocroii-
(ruralackans), p ’ KOCTb
MKM TpeHua
no
TiN lokpbiThe 0bLLero HasHayeHus Ans 06paboTku pesaHrem 3onoton 24 1-7 0,55 600°C
YHuBEpCarnbHoe BbICOKOI((EKTUBHOE NOKPbITUE ANS
TIAIN HMCTOBOV U YePHOBOV 06pa60TK@, . (DVIOJ'IGTOE!O- 35 14 05 800°C
MHOTOCIONHOE A7151 NpepbIBKUCTON 06paboTky; YepHblit
Moaxoaut anst 06paboTku 6e3 oxnaxaeHns
BbIcokoahdekTBHOE NOKPbITYE
OueHb BbICOKOe coaepxarue Al,
OyeHb BbICOKas TeMnepaTypHasi CTOMKOCTb
AITIN [Ins BLICOKOCKOPOCTHOM 06paboTkM Ha MOBbILLEHHbIX TemHo-Cepbin 38 1-4 0,7 900°C
pexMMax pesaHus,
OpHocnoiHoe - NS YUCTOBOW W YePHOBOI 0BpaboTky,
MHorocnoiiHoe - [71s IPEPbLIBUCTOrO pe3aHusl.
Anmasonofo6Hoe NokpbITIE AN MeXaHU4eckoih 06paboTku
LiBETHbIX METaN0B,
ta-C OueHb BbICOKaS TBEPAOCTL YepHo- ) 50 1045 0,08-0,15 500°C
Bhicokasi yCToumMBOCTb Kk aGpa3vBHOMY U3HOCY nepenvBYaThbIit
OueHb rnagkasi NOBEPXHOCTb NOKPLITUSA
HDMMeHeHMe M3HOCOCTOMKMX MOKPbITHH
Tun o6paboTku
O6pabarbiBaeMbivi MaTepuan P
CBepneHune ®pesepoBaHue
Cranb AITIN AITIN
3akaneHHas ctanb AICIN AICIN
AITIN AITIN
YyryH
AICN AICN
Hepxagetowas cTanb AITIN AITIN
AnioMuUHMEBbIE NUTENHbIE M AedhopMUpyeMble ChiiaBbl ta-C ta-C
NaTtyHb, Meab, 6poH3a ta-C ta-C
TutaH AICIN, AITiN AITIN
Hukenesble cnnasbl AITIN AITIN
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CEPMYXOBCKUM
MHCTPYMEHTAAbHbI 3ABOA

TBUHTOC

Cranu ¢ coaepx-em TovaHooB0aBa- [MpocTble
C€>0,5%, Bbicoko- | BbicokonernposaHHble PyA P ayCTEHUTHblE
. _~ | ToIBaemble cTanu
Msrkve cpenHeTBépable nerupo- CTanv noBbILLIEHHON . HepxasetolLye | Hepxasetotme
AsTomaTHble | KOHCTPYKLMOHHbIE C BbICOKOW N
yrnepopucTbie yNpoyHsieMble  |BaHHble CTanu| MPOYHOCTH, cTanm, cTanu cpeaHen
. cTanu cranm C<0,5% N TBEPAOCTHIO,
ObpabatbiBaembiit cTanm cTanm, BbICOKON MHCTPYMEHTabHbIe sakanenHue | HEPXaBeiowye [ mpodHocTi
matepuan HU3KOMervpoBaHble | - NpoyHoCTH cTanu crann 36 aBTOMaTHble
cTanu cTanv
>450 Himm2 43?M$0 450-550 H/mMm2 550-700 H/mm2 7.32,.?,.20 900-1200 H/mm2 >1200 H/mm2 600 H/mm2 680 H/imm2
125 HB 210 HB 125 HB 210 HB 27 HRC 38 HRC 38-60 HRC 180 HB 200 HB
o 3Mynbcy|g ° ° ° ° ° ° ° ° °
] x BMC . ° ° . ° ° . ° °
30
g‘-’ macro o ° o o o o o o o
= CxaTblit BO3ayX L] L] . L] . . L]
JlerupoBaHHbIi
i YyryH
TpyAroobpada Kokuit uyryH | Tpynroobpaba- Al <15% Si Al .
TbiBaeMble . ; ) >15% Si i . ) .
——— Cepblit yyryH | BbicokonpouHbii ThlBaeMbIil JlaTyHb Linkk Eooraa Ni Co Ni Co Ti cnnagb! Ti cnnagbl
O6pabatbiBaemblit P . YyryH KOBKMIA YyryH Maruit P ’ cnnasbl cnnasbl
cTanv ; megb.
matepuan BbICOKOMPOYHbIiA
YyryH
820 Hjtw2 160-250 HB|  130-230 HB 260 HB 60-100 HB | 90- 130 HB | 200-250 HB | 250-350 HB | <850 H/mMm2 8501200
220 HB Himm2
g SMyﬂbCMﬂ L) L] L] L] L] L] L] L] L) L]
§ x BMC ° o ° ° e ° o °
o
% © macro o o o o S
=3
Cxatblii BO3AyX ° ° °
AAS CHUXKEHMS TPEHUS M OTBOAC TEMAC MPUW 0O0PABOTKE PE3ZAHUEM MPUMEHSIOTCI CMA30HHO-OXACKAQIOLLIME
xuakoctn (COX)
TUM COX Onucanve Mpeumywectsa Hepocratku
Amynbcus Omynbeust unu COXK Ha BOQHOWM OCHOBE XopoLuo oTBOAUT Bbicokas cToumocTb
obrnafaeT XopoLUMMM OXNaxaaroLWwmnMmn n Tenno. 3arpsisHeHve oKpyxatoLen
cMasblBaoWwmmy ceoncTeamu. KoHueHTpaT XopoLio yganset cpeabl.
OMYINbCUU COOEPXKUT pasfinyHble Npucagku, B CTPYXKY.
TOM 4ucne cMmasbiBaloLLne BellecTBa
KOHCepPBaHTbl 1 NOBEPXHOCTHO aKTUBHbIE
BellecTBa And yny4leHuUsa CKONMbXeHUA.
BosgyLiHo - BosayLwHo - macnsiHHas cmeck. (BMC ) - ato Hu3kas ctoMmocTb. Hanuuue yctponcrea nogauu
MacnsaHHasa pacnbifieHne HebOonbLLOro KonMyecTesa macna Xopoume BMC, Hann4yne nHeBMO CETU.
CMecCb BMeCTe CO CXaTbIM BO34YyXOM A1 CMa3blBaHNA CMasblBarolime Tpe6yeT TOYHOWN YCTaQHOBKU
BO BpeM4A pe3aHus. CBOWCTBaA. pacnbindtowiero conna.
Macno Macna gns o6paboTku pesaHnem nmetot Xopoluee Bbicokasi cTOMMOCTb.
XopoLlline cMmasblBatoLline CBOWCTBa CMasblBawollee He,D,OCTaTO‘-IHO XopoLlo
CBOWCTBO oTBOAUT Tenno. 3arpsisHeHve
OKpy>xatoLen cpeapl
CxaTbin HanpaBneHHbIN B 30HY pe3aHus cxaTbln YucTbi npouecc. PaboTtaeT B orpaHn4yeHHOM
BO34YyX BO3AYX. Yaansert CTpyxKy. KOnunyecTse Cryyaes.
Hwu3kas ctoMmocTb. Hanunuyune nHeBmo cetu.

1) NMpur 06paboTKE AYCTEHUTHBIX HEPXKABEIOLLMX CTAAEM, UCMOAb30BAHME COX HO BOAHOM OCHOBE 3d0ADEKTMBHO.
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CEPMNYXOBCKMI
MHCTPYMEHTAAbHBI 3ABOA

TBUHTOC O APAROE e

MHADOPMALMOHHOE MPUAOXKEHUE
MO ODOPMAEHMIO 30KA30B HAO MHCTPYMEHT

Bopdpesbl TBEpOOCNIaBHbLIE

Mpun 3akase Gopdpes ykasaTb B 3asBke 0603Ha4YeHME WHCTpPyMeHTa Heobxoanmon opmbl U
pasmepa B3AToe n3 Tabnuuy Ha cTp. 2-10 ¢ ykasaHnem GyKBEHHOrO CMMBOS1Aa COOTBETCTBYHLLENO
obpabatbiBaemomy matepuany ( C, M, F, NF) n npu HeobxogMmocTu ABOMHONM 3aToukM J06aBUTb K
0603HayeHuto D/C.

®pesbl KOHLEBbIE TBEPAOCHIABHbIE

- Mpun 3aka3e pe3 KOHLEBbIX TBEPOOCMNMABHbIX yKka3aTb B 3asBKe 0003HaYeHWe MHCTpPyMeHTa
Heobxoanmon hopMbl U paamepa B3aToe n3 Tabnuuy Ha ctp. 14-69.

- MNpn 3akase pe3 KOHUEBbLIX TBEPAOCMMABHbIX CO CTPY)XKOpasaenuTenbHbIMW KaHaBKaMu
n06aBnTb K BYKBEHHOM YacTn 0603HaYeHMsI CTaHOAPTHOIO MHCTPYMeHTa cumBon B. Hanpumep, EMB
10-10-67-22.4.30-12.

- [Npu 3aKkase dopes KOHLEBbLIX TBEPAOCMIIABHbIX ¢ XBocToBMKOM Weldon go6aBuTb K 0603Ha4YeHMIO
nHcTpymeHTta cumeon W. Hanpumep, EM 10-10-67-22.4.30-12 W.

- lMpn 3akase dpe3 KOHLEBLIX TBEPAOCMNSIABHLIX C MSIOCKMM TOpLIOM C dhackon [obaBuTb K
OykBeHHOM 4acTu OOO3HaYeHWs CTaHZApTHOrO WMHCTpyMeHTa cumBon F u 3HaveHue dacku.
Hanpumep, EMF 10-10-67-22.4.30-12 F 0,2.

- Mpn 3akase dpe3 KOHLUEBbLIX TBEPAOCMNIIABHbLIX C MIOCKMM TOPLOM C PaguyCHOW KPOMKOM
pobaBuTb K ByKBEHHOM 4YacTu 0603Ha4YeHMs CTaHOAPTHOrMO MHCTPyYMeHTa cvumBon R u 3HadeHue
pagnyca. Hanpumep, EMR 10-10-67-22.4.30-12R 1,8.

- lMpun 3akase pe3 KOHLEBbLIX TBEPAOCMNABHbLIX C «LIENKon» O06aBUTb K OYKBEHHOW 4acTu
00603Ha4YeHNs1 CTaHA4apTHOro MHCTPyMeHTa cMMBON H ¢ ykaszaHuem gvameTtpa U ANWHbI «LIENKN».
Hanpuwmep, EMH 10-10-67-22.4.30-12 H9-15.

- ®opma 3aka3sa (ppes KOHLEBbIX TBEPOOCMIABHbLIX KOHUYECKUX CM. Ha CneayoLLen cTpaHmue

anTenbHble ppesbl TBEpAOCNIaBHbIE
[na 3akasa rantenbHbix pe3 Heobxoammo ykasaTb 0603HaveHne 13 Tabnuubl Ha cTp. 12
3eHKOBKM TBepAOCMIaBHbIE

D,J'Iﬂ 3aKa3a 3EHKOBOK HeO6XOD,VIMO YKa3aTb 0003Ha4veHne 13 Ta6J'II/ILI,bI Ha CTp. 12
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POPMbI 30KA3A PPE3 KOHLLEBbIX TBEPAOCMAABHbIX KOHMYECKMX

KoHunyeckune
¢ nnockmum Topuom (EMM, EMML)
L1
12 \
D1 ' ] @

\(}L

D1

d2

L1

12

A

KoHunueckne

¢ pagnycom Ha Topue (EMMR, EMMRL)

12

L1
|
Df*%,\;}
-

KoHu4yeckue co
chepuyeckmum Topuom (EMMC, EMMCL)

L1

2 |
D1 F—F
Rl <
D1
a2
L1
2

A
R

z

KoHunyeckne

¢ dackon Ha Topue (EMMF, EMMFL)

12

'

L1

\

—

1| _FxAf \J

D1
d2
L1
12

[ononHntensHo HeobxoauMo YKa3aTtb:

Marepnan obpabatbiBaemown getanm

TeepgocTb (no HRC en.)

Bua obpabotkm (06ampka, 4oBOAKA, YNCTOBASA U T.4.)

XBocToBuk Weldon Ja  Her ]
CTpyKKopasaenuTerbHble KaHasKu Oa  Hel ]
Konuuectso WTyK

i

dammnmna M oT4eCTBO

HaumeHoBaHve opraHusauum

Anpec

TenedoHbl (c kogom ropoaa)
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