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O koMmnaHuu UM

000 «LeHTp NPOMbILIEHHORO MHCTPYMEHTa» — ABNAETCH HaAeXHbIM NapTHePOM B 0611aCTU MOCTaBOK
KayeCTBEHHOIro MeTanopexyLero NHCTPYMEHTa N CTaHOYHOM ocHacTku ¢ 2009 ropa.

CrneumanuncTbl KOMMNaHUN MMEIOT GOraThli OMbIT PABOThI C MPOMbILIEHHBIMM NPEANPUATUSMU Poccum n

OKaXyT BaM KBaJ'II/I(DMLI,VIpOBaHHy}O KOHCYbTaLMIO NPU no,u,6ope MHCTPYMEHTa B 3aBUCUMOCTU OT
NMoCTaBJIEHHbIX Nepen BaMn 3aaau.
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GUO rpaBVIpOBaJ'IbeIe d)pe3bl

— [1Ba CMONHEHUS: C NMOKPbITUEM U 6€3 NOKPbITUA. ’ !
— MpepHa3HayeHbl gns 06paboTKN MaTepuanos rpynmn: D aj C ‘d
P M K N S H B 1 - _
u N WY W L
‘ 1/2 ’ ‘TiSiN’ ‘ HM ’
d a L D d=0,15 a L D
GUO30-1/2 0,00*30*D4 30 40 4 GUO030-1/2 0,15*30*D4 30 40 4
GUO40-1/2 0,00*40*D4 40 40 4 GUO040-1/2 0,15*40*D4 40 40 4
GUO50-1/2 0,00*50*D4 50 40 4 GUO50-1/2 0,15*50*D4 50 40 4
GUO60-1/2 0,00*60*D4 60 40 4 GUO060-1/2 0,15*60*D4 60 40 4
GUO90-1/2 0,00*90*D4 90 40 4 GUO090-1/2 0,15*90*D4 90 40 4
d=0,05 a L D d=0,2 a L D
GUO30-1/2 0,05*30*D4 30 40 4 GUO30-1/2 0,2*30*D4 30 40 4
GUO40-1/2 0,05*40*D4 40 40 4 GUO40-1/2 0,2*40*D4 40 40 4
GUO50-1/2 0,05*50*D4 50 40 4 GUO50-1/2 0,2*50*D4 50 40 4
GUO60-1/2 0,05*60*D4 60 40 4 GUO060-1/2 0,2*60*D4 60 40 4
GUO90-1/2 0,05*90*D4 90 40 4 GUO090-1/2 0,2*90*D4 90 40 4
d=0,1 a L D d=0,25 a L D
GUO030-1/2 0,1*30*D4 30 40 4 GUO030-1/2 0,25*30*D4 30 40 4
GUO40-1/2 0,1*40*D4 40 40 4 GUO040-1/2 0,25*40*D4 40 40 4
GUO50-1/2 0,1*50*D4 50 40 4 GUO50-1/2 0,25*50*D4 50 40 4
GUO060-1/2 0,1*60*D4 60 40 4 GUO060-1/2 0,25*60*D4 60 40 4
GUO090-1/2 0,1*90*D4 90 40 4 GUO090-1/2 0,25*90*D4 90 40 4
MPUMEP 3AKA3A: GUO 1/2*R0,25*3*L.40*d4 TiSiN
M3roToBUM MHCTPYMEHT C UHANBUAOYAJIbHbIMW NMAPAMETPAMU
06p363Tb| BaeMblIn Bes nokpbiTUss  C NOKpbITUEM ap [mMMm] ap [mm] Vf [MM/MuH]
n [06/MuH] n [06/MuH] d=0,005-0,1 d=0,15-0,25
MaTepI/Iaﬂ d=0,15-0,25 d=0,15-0,25
P |YDiePORMGTLIE CTANM TBEPROCTEO 2035000  20-35'000 0,05-0,30 0,10-0,42 50-250 80-350
P JleMpoEaHHbie, MHCTDYMEGIGIHBIC 20-35'000 0,05-025 0,10-0,34 50-200 60-275
— CTanu, TBepaocTbio 25-35 HRC ! ! ! !
M Hepxaseiouime cranm (ayctenTuuras, 20-35'000 20-35'000 0,05-0,20 0,10-0,34 50-200 60-275
YCTEHTUYHO/heppuTHasi cTasb)
K Cepbitt 4yryH <250 HB 20-35°000 20-35°000 0,05-0,45 0,10-0,45 50-400 110-450
K BbicokonpoyHbIin YyryH >250 HB 20-35°000 20-35°000 0,05-0,40 0,10-0,45 50-300 90-450
N AniomuHuesbie cnnaebl 20-35°000 20-35°000 0,05-0,45 0,10-0,50 50-300 90-450
N MegHbie cnnasbi 20-35°000 20-35°000 0,05-0,40 0,10-0,45 50-400 110-450
S YKaponpouyHble cnnaBbl 15-25°000 0,04-0,10 20-100
S TuraHosble cnnaebl 20-35°000 20-35°000 0,05-0,40 0,10-0,45 50-400 80-375
H 3akanenHbie cranu 45> HRC 20-35°000 0,02-0,06 10-50
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GUO rpaBVIpOBaJ'IbeIe d)pe3bl

— [1Ba CMONHEHUS: C NMOKPbITUEM U 6€3 NOKPbITUA. ’ !
— MpepHa3HayeHbl gns 06paboTKN MaTepuanos rpynmn: D aj C ‘d
P M K N S H B 1 - _
u N WY W L
‘ 1/2 ’ ‘TiSiN’ ‘ HM ’
d a L D d=0,15 a L D
GUO30-1/2 0,00*30*D6 30 45 6 GUO030-1/2 0,15*30*D6 30 45 6
GUO40-1/2 0,00*40*D6 40 45 6 GUO40-1/2 0,15*40*D6 40 45 6
GUO50-1/2 0,00*50*D6 50 45 6 GUO50-1/2 0,15*50*D6 50 45 6
GUO60-1/2 0,00*60*D6 60 45 6 GUO60-1/2 0,15*60*D6 60 45 6
GUO90-1/2 0,00*90*D6 90 45 6 GUO090-1/2 0,15*90*D6 90 45 6
d=0,05 a L D d=0,2 a L D
GUO30-1/2 0,05*30*D6 30 45 6 GUO030-1/2 0,2*30*D6 30 45 6
GUO40-1/2 0,05*40*D6 40 45 6 GUO040-1/2 0,2*40*D6 40 45 6
GUO50-1/2 0,05*50*D6 50 45 6 GUO50-1/2 0,2*50*D6 50 45 6
GUO60-1/2 0,05*60*D6 60 45 6 GUO060-1/2 0,2*60*D6 60 45 6
GUO90-1/2 0,05*90*D6 90 45 6 GUO090-1/2 0,2*90*D6 90 45 6
d=0,1 a L D d=0,25 a L D
GUO030-1/2 0,1*30*D6 30 45 6 GUO30-1/2 0,25*30*D6 30 45 6
GUO040-1/2 0,1*40*D6 40 45 6 GUO040-1/2 0,25*40*D6 40 45 6
GUO50-1/2 0,1*50*D6 50 45 6 GUO50-1/2 0,25*50*D6 50 45 6
GUO060-1/2 0,1*60*D6 60 45 6 GUO060-1/2 0,25*60*D6 60 45 6
GUO090-1/2 0,1*90*D6 90 45 6 GUO090-1/2 0,25*90*D6 90 45 6
NMPUMEP 3AKA3A: GUO 1/2*R0,25*3*L.45*d6 TiSiN
M3roToBUM MHCTPYMEHT C UHANBUAOYAJIbHbIMW NMAPAMETPAMU
ap 'H
06p363Tb| BaeMblIn Bes nokpbiTUss  C NOKpbITUEM ap [mMMm] ap [mm] Vf [MM/MuH]
n [06/MuH] n [06/MuH] d=0,005-0,1 d=0,15-0,25
MaTepMan d=0,15-0,25 d=0,15-0,25
P |YDiePORMGTLIE CTANM TBEPROCTEO 2035000  20-35'000 0,05-0,30 0,10-0,42 50-250 80-350
P JleMpoEaHHbie, MHCTDYMEGIGIHBIC 20-35'000 0,05-025 0,10-0,34 50-200 60-275
— CTanu, TBepaocTbio 25-35 HRC ! ! ! !
M Hepxaseiouime cranm (ayctenTuuras, 20-35'000 20-35'000 0,05-0,20 0,10-0,34 50-200 60-275
YCTEHTUYHO/heppuTHasi cTasb)
K Cepbitt 4yryH <250 HB 20-35°000 20-35°000 0,05-0,45 0,10-0,45 50-400 110-450
K BbicokonpoyHbIin YyryH >250 HB 20-35°000 20-35°000 0,05-0,40 0,10-0,45 50-300 90-450
N AniomuHuesbie cnnaebl 20-35°000 20-35°000 0,05-0,45 0,10-0,50 50-300 90-450
N MegHbie cnnasbi 20-35°000 20-35°000 0,05-0,40 0,10-0,45 50-400 110-450
S YKaponpouyHble cnnaBbl 15-25°000 0,04-0,10 20-100
S TuraHosble cnnaebl 20-35°000 20-35°000 0,05-0,40 0,10-0,45 50-400 80-375
H 3akanenHbie cranu 45> HRC 20-35°000 0,02-0,06 10-50
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TVUO45

— [1Ba MCMONHEHNS: C MOKPbITUEM U 6€3 MOKPbITUSA

— lNpeaHa3HayeHbl Ans 06paboTK MaTepuasnos rpynmn:

Homep

4TVUO45 D2*0.5*D1*5*D4*50
4TVUO45 D2,5*%0.65*D1,2*15*D4*50
4TVUO45 D3*0.75*D1,5*30,0*D4*50
4TVUO45 D3*0.75*D1.5*10*D4*50
4TVUO45 D4*1*D2*10*D4*50
4TVUO45 D4*1*D2*15*D4*50
4TVUO45 D5*1.25*D2.5*20*D6*60
4TVUO45 D6*1,5*D3*15*D6*60
4TVUO45 D6*1.5*D3*25*D6*60

MPUMEP 3AKA3A: TVUO45 D6*125*D2,5*30*D6*50 TiSIiN

N O
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L1

0.5
0,65
0,75
0.75

1,25
1,9
1.5

N3roToBUM MHCTPYMEHT C MHAMBUAYAJIbHbIMU NMAPAMETPAMUA

Z6

Homep D
6TVUO45 D8*2*D4*20*D6*70 8
6TVUO045 D8*2*D4*30*D8*70 8
6TVUO045 D10*2,5*D5*25*D10*75 10
6TVUO045 D10%2,5*D5*35*D10*75 10
6TVUO045 D12*3*D6*30*D12*80 12
6TVUO045 D12*3*D6*42*D12*80 12

MNMPUMEP 3AKA3A: TVUO45 D12*2*D5*42*D10*75 TiSiN

L1

2,5
2,5

N3roToBUM MHCTPYMEHT C MHAMBUAYAJIbHbIMU NMAPAMETPAMU

O6pabaTbiBaeMbliit CkopocTs
pesaHus
MaTelean (ve, M/MuH)
YrnepoaucTble cTanu TBepAOCTbHO )
P obre o
P JlernpoBaHHbIE, UHCTPYMEHTasIbHbIEe 30-40
— cTanu, TBepaocTbio 25-35 HRC
M HepixaBetoLme cTanm (aycTeHTUYHas, 20-30
YCTEHTUYHO/PeppuTHas cTasnb)
K yyryn 30-40
N MegHbie cnnasbi 70-100
N  Antomunuesbie crinasbl 90-150
S YKaponpouyHbie 1 TUTaHOBblE Cnnasbl 15-30
H 3akanenHble ctanu 45-50 HRC 20-40

1-2

0.010

0.010

0.007

0.010

0.012

0.012

0.007

0.007

YI'TIOBbIE ®PE3bI

“JlacTOYKUH XxBocCT”

£45°
N\

|
L2 |
| D1
L1
D1 L2 d L Z
1 5 4 50 4
1,2 15 4 50 4
1.5 30,0 4 50 4
1,5 10 4 50 4
2 10 4 50 4
2 15 4 50 4
2,5 20 6 60 4
8 1% 6 60 4
3 25 6 60 4
D1 L2 d L Z
4 20 8 70 6
4 30 8 70 6
5 25 10 75 6
5 35 10 7% 6
6 30 12 80 6
6 42 12 80 6
7N\ ; ]: /%)
\ \/\/\/
MNopaya Ha 3y6 [fz MMm/3y6]

3-4 6-8 10-12
0.012 0.015 0.020
0.012 0.013 0.017
0.010 0.010 0.015
0.012 0.013 0.017
0.012 0.015 0.020
0.012 0.015 0.020
0.010 0.010 0.015
0.010 0.013 0.017
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TDUOG60

— MlcnonHeHune ¢ NoKpbITUEM

— MpepHa3HayeHbl ans 06paboTKM MaTepuanos rpynm:

P M K N S H

Z4

Homep

4TDUO60 D2*0.57*D1*5*D4*50
4TDUO60 D3*0.86*D1.5*10*D4*50
4TDUO60 D4*1.15*D2*15*D4*50
4TDUO60 D5*1.44*D2.5*20*D6*60
4TDUO60 D6*1.73*D3*25*D6*60

MNMPUMEP 3AKA3A: TDUO60 D3*1.44*D2,5*10*D6*50 TiSiN

oo h wWN O

Yron

60
60
60
60
60

MN3roToBMM MHCTPYMEHT C MHAMBUAYAJIbHbIMU MAPAMETPAMU

Z6

Homep

6TDUO60 D8*2.3*D4*30*D8*70
6TDUO60 D10*2.8*D5°*35*D10*75
6TDUO60 D12*3.4*D6°**45*%D12*80

MPUMEP 3AKA3A: TDUO60 D12*2.8*D4*45*D8*80 TiSiN
N3roTOBUM MHCTPYMEHT C MHAVMBUAYAJIbHbIMU NMAPAMETPAMU

O6pabaTbiBaeMbi
MarTepuan

YrnepoaucTble CTan TBepAOCTbIO
~22 HRC

JlernpoBaHHbl€e, UHCTPYMEHTaNbHbIE
cTanu, TBepaocTbio 25-35 HRC

YCTEHTUYHO/eppuTHas cTasb)

YyryH

MepgHble cnnasbl

AntoMunHMeBble cnnasbl
YXaponpouHble 1 TUTaHOBbIE CraBbl

3akaneHHble ctanu 45-50 HRC

|z |o [z |z |=x 2 |0 |®

HepxxaBetoLme cTanu (aycTeHTUYHas,

CkopocTb
pesaHus
[ve, M/muH]

40-60
30-40
20-30
30-40
70-100
90-150
15-30

20-40

D
8

10
12

Yron

60
60
60

0.010
0.010
0.007
0.010
0.012
0.012
0.007

0.007

L1

0.57
0.86
1.15
1.44
1.73

L1

2.3
2.8
3.4

GACOYHbIE OPE3bI
“T-obpasHas ppesa 60°”

3-4

0.012

0.012

0.010

0.012

0.012

0.012

0.010

0.010

L
L2 ..L1
e
d D1| D
L2 D1 L d 4
5 1 50 4 4
10 1.5 50 4 4
15 2 50 4 4
20 2.5 50 6 4
25 3 50 6 4
L2 D1 L d Z
30 4 70 8 6
85 5 75 10 6
45 6 80 12 6

SSR 0 SHON

MNopaua Ha 3y6 [fz MMm/3y6]

6-8

0.015

0.013

0.010

0.013

0.015

0.015

0.010

0.013

10-12

0.020

0.017

0.015

0.017

0.020

0.020

0.015

0.017
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TDUO90

— WcnonHeHwne ¢ NokpbITUEM
— MpepHa3HayeHbl ans 06paboTKM MaTepuanos rpynm:

P M K N S H

Z4

Homep
4TDUO90 D2*1*D1*5*D4*50

4TDUO90 D3*1.5*D1.5*10*D4*50

4TDUO90 D4*2*D2*15*D4*50

4TDUO90 D5*2.4*D2.5*20*D6*60

4TDUO90 D6*2.8*D3*25*D6*60

MPUMEP 3AKA3A: TDUO90 D5*2.8*D2*25*D6*50 TiSiN
MN3roToBMM MHCTPYMEHT C MHAMBUAYAJIbHbIMU MAPAMETPAMU

Z6

Homep
6TDUO90 D8*3.8*D4*30*D8*70

6TDUO90 D10*4.8*D6*35*D10*80
6TDUO90 D12*5.8*D6*45*D12*80

MPUMEP 3AKA3A: 6TDUO90 D12*3.8*D4*45*D10*80 TiSiN

oo h wWN O

D
8

10
12

Yron

90
90
90
90
90

Yron

90
90
90

N3roTOBUM MHCTPYMEHT C MHAVMBUAYAJIbHbIMU NMAPAMETPAMU

O6pabaTbiBaeMbi
MaTepuan

~22 HRC

cTanu, TBepaocTbio 25-35 HRC

YCTEHTUYHO/eppuTHas cTasb)

YyryH
MepgHble cnnasbl

AntoMunHMeBble cnnasbl

3akaneHHble ctanu 45-50 HRC

|z |o [z |z |=x 2 |0 |®

YrnepogucTble cTanu TBEPAOCTbIO
JlernpoBaHHble, UHCTPYMEeHTasbHble

HepxxaBetoLye cTanu (aycTeHTUYHas,

)Kaporlpo'-lele N TUTaAHOBbIE crnaBbl

CkopocTb
pesaHus
[ve, M/muH]

40-60
30-40
20-30
30-40
70-100
90-150
15-30

20-40

0.010

0.010

0.007

0.010

0.012

0.012

0.007

0.007

L1

1.5

2.4
2.8

L1

3.8
4.8
5.8

3-4

0.012

0.012

0.010

0.012

0.012

0.012

0.010

0.010

GACOYHbIE OPE3bI
“T-obpasHas ¢ppesa 90°”
L
2 L1
d D1 iD
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L2 D1 L d y4
5 1 50 4 4
10 1.5 50 4 4
15 2 50 4 4
20 2.5 60 6 4
25 3 60 6 4
L2 D1 L d Z
30 4 70 8 6
35 6 80 10 6
45 6 80 12 6

SSR 0 SHON

MNopaua Ha 3y6 [fz MMm/3y6]

6-8

0.015

0.013

0.010

0.013

0.015

0.015

0.010

0.013

10-12

0.020

0.017

0.015

0.017

0.020

0.020

0.015

0.017
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