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[MAQCTUHBbI KHB

KoMMNaHUa BUpHMAA COBMECTHO C POCHOHO 30HMMAOETCA
BbIMYCKOM KEPOAMMYECKOTO M METAAAOKEPAMMYECKOTO
PEXYLLLETO MHCTRYMEHTA AAG OBPABOTKM METAAAOB U
KOMMO3MLMOHHBIX MATEPUAAOB, XAPAKTEPMIYIOLLMXCSH BBICOKOM
TBEPAOCTBIO, MPOYHOCTbIO M TEPMOCTOMKOCTHIO.

HaLwa KOMNAHUS NPOU3BOAUT M MPEAAArAET BOM UHCTPYMEHT
PEeXYLLMU, OCHALLLEHHbIM MAQCTUHAMM M3 KOMMAO3ULIMOHHOTO
MATEPUOAAC HQ OCHOBE Kybuyeckoro HuUTpuaa 6opa (3AbBOP)
KOTOPbIM HOXOAMT CBOE MPUMEHEHME B PA3AMYHBIX OTPACASX
NPOMBILLUAEHHOCTU:

TaxxeAoe MALLMHOCTPOEHUue

OBpaboTKA: KOPMNYCHbIE AETAAM, LLIECTEPHM, BAAbI ,
LLUAMHAPDDI, AETOAM TMAPOANNAPATYPbI M3 3AKAAEHHbIX
CTAAEM U1 YYTYHOB.

ABTOMOGUAECTPOEHMUE

OBpaboTKA: KOPMYCHbIE AETAAU, TOPMO3HbIE AUCKM,
AETOAAU TOAHCMUCCUM , MOALLMIHUKM,

HedTeraszosas oTpacAb

OBpPabOTKA: AETAAM HOCOCOB, HATHETATEABHOM U
3QMOPHOM APAMATYPSI.

A3pokocmuyeckas oTpAacAb
OBpaboTKA: AETAAM M3 TUTAHOBbLIX CMACBOB.
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O0o03Ha4YeHme nAacTuH no ISO

CINM G ‘12 0408\ - -

dopma 30AHUM doopMaA MAACTUHBI
MAQCTUHBI YrOA 3 AOTyCKM BWA COOKY

.

d

=

>

ICE

+/-0,025

+/-0,025

o

+/-0,025

)

+-0,013

m

+/-0,025

=

c

co
(o]
o

=
=

20000 I

<
w
w
o R
mo
2=
P

w

clZzlZ2|r| XN« |T(O|MmM|{mMm[{O|>

¢ |m

=

PA3MEP PEXYLLLEN TOALLUMHA 7
5 KPOMKM MAQCTUHBI paanyc

F

NaN
Nm
A\

=
a

'
S
P
'
S
'
'
S
P
'
S
i

mm

1,59

1,97

2,38

2,78

3,18

3,97

—

St. Petersburg 2011 3




Y10 Takoe KHbB?

PexxyLLume NAACTUHbI M3 KOMMNO3ULMOHHOIO MATEPMAACA HO OCHOBE
Kybudeckoro HUTpuaa 6opa no

no ISO - 1832 n rOCT 28762-90.

PeXXyLLLMM MHCTOYMEHT 9BAFETCS PELLAIOLLLMM CODAKTOPOM B AEAE AOCTMKEHMS
BbICOKOJDIPEKTUBHOM M SKOHOMMYHOM MEXAHMYECKOM 0OPABOTKM. OCHOBHbIM
MATEPUAAOM AAT PEXYLLLETO MHCTPYMEHTA CETOAHS, M B 3HAYUTEABHOU MepeE
30BTPA, 9BASETCH KyOmieckum HuTpma 6opa -- KHb (Cubic Boron nitrid - CBN).

Y AOBAETBAPSIET BCEM OCHOBHbIM TPEDOBAHMAM, MPEADBIBATEMBIM K PEXYLLLEMY
MHCTPYMEHTY.

K Hau6oAee BaXXHbIM AOCTOMHCTBAM PEXYLLUMX NAQCTUH HaLuen oMpMbl
OTHOCSATCS:

s BbICOKQS TBEPAOCTb (OKOAO 70000 MIMa), obecneymBaoLLLas BO3MOXHOCTb
0BpabaThiBATE CTAAM U CMACBBI TBEPAOCTbIO HRC 45-70 TO4EHMEM U
ADPEIECPOBAHMEM

BbICOKQS TEMMNEPATYPHAN YCTOMYMBOCTL (A0 1300 C). B cpaBHEHMM C
OAMO30OM BOAbLLIEE MPEUMMYLLLECTBO NO TEMMNEPATYPE CPA30BOrO
nepexoaa 700-200 °C

BbICOKQS YNCTOTA OBPABOTAHHOM MOBEPXHOCTU (7-8 KAQCC)
BO3MOXXHOCTb HOPE3AHUS PE3bObI HO 30KAAEHHbIX CTAASX

CNOCOBHOCTb OBPABATLIBATE AETAAU C MPEPLIBUCTOM MOBEPXHOCTbIO
(TovyeHME C YAQPOM)

OBPABOTKA NO KOPKE HAMAOBOK (CTEAAUT, COPMAMT), CBAPHbIX LLIBOB
00pPabOTKA NO AUTEMHOM KOPKE

00PABOTKA OTOEAEHHbBIX 1 BbICOKOMPOYHbIX YYrYHOB

00pPABOTKA MAPTAHLLEBUCTBIX CTAAEM

00PABOTKA CUAULIMPOBAHHbBIX IOAJOUTOB

0BpaboTKa BO3IMOXHA Kak ¢ COX, Tak 1 6e3 Hee

Bce 3TM AOCTOMHCTBA NAGCTUH MO3BOASIIOT UCMOAb30OBATb MX
*  MPW 3HAYUTEAbHbIX TAYOUHOX PE3AHMS
* MPU BbICOKMX CKOPOCTSX PE3AHMS

e MNPU BOAbLLMX MOAQHOX
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TBEPAOE TOYEHME-3AMEHA ViRIiAL

LLIAGOOBKM.

PU3MKA NPOLLECCA TBEPAOTO TOYEHMS 3AKAIOHAETCA B TOM, HTO BAAToAQp4
CMEeUMAAbHO MOAOBPAHHOM FEOMETPUM MHCTRYMEHTA U PEXMMY 0BPABOTKM B
30HE KOHTAKTA C pPeXYyLLEN KDOMKOM MATEPUAA HArPEBAETCH NPAKTUYECKM AO
COCTOSHMS PACMAQBAO (TEMNEPATYPA B TOYKE KOHTAKTA AocTmiraeT 1500 °C), yto
MPUBOAMT K OTMYCKY MATEPUAAA AO TBEPAOCTU OKOAO HRC 25 eamHuLL. [Tocae
OXAQKAEHUS CTPYXKM MPOUCXOAUT ObICTDOE OXACXKAEHME MATEPMAAQ. B
PE3YyAbTATE TBEPAOCTb AETAAM YMEHBLLAETCH HE BOAEE YEM HA 2 EAMHULLBI, O
MOAYHEHHAOS CTPYXKKA MMEET TBEPAOCTb OKOAO 45 eAMHULL. AETAAb XXE B CBOEM
MACCe NPAKTUYECKM HE HArpeBaeTcy. LLeAbto 3aMEHbI LUAMGOOBAHUS TBEPAbIM
TOYEHNEM FBAJETCH YMEHbLLEHUNE TDYAOEMKOCTU U3FOTOBAEHMA AETAAEN U, KAK
CAEACTBUE, YBEAMHEHME SKOHOMMYHOCTU MpoLEeCcCca 0bpaboTku.

yBeAndyeHue 3KOHOMUYHOCTHU ONMPEAEASETCS CACAYIOLLLUMU CbGKTOpCIMMZ

Cbem MATEPMAAQ MPU TBEPAOM TOYEHUM B TPU PA3A MEHbBLLIE, YEM NPU

LUAMTOOBAHMM;

+ TOYHOCTb OBPABOTKM MAEHTMYHA KAK MNPU TBEPAOM TOHEHMM, TOK MPU
LUAMTOOBAHMM;

+ Bpems o6paboTkm Npm TBEPAOM TOYEHUM B HECKOABKO A3 MEHbBLLIE, HEM
npu LUAMAOOBAHMM;

« COX He npumeHseTcs

« TBEPAOE TOYEHME MMEET HOMHOTO BOAEE BbICOKYIO TMOKOCTb — BO3MOXXHA
0BpPaBOTKA CAOXKHOMPOOMAbHBIX AETOAEM, B TO BPEMS KAK HAO
LLIAMADOBAABHOM CTAHKE TAKAS 0BpaboTKA TpeByEeT 30MEHbI KPYTroB M
MNOAHOAQAKU CTOHKQ;

+ [lpouecc TBEPAOro TOHEHMA MPOUCXOAMT HO TOM XE CTAHKE, HO KOTOPOM
OCYLLLECTBAAETCS M OObIMHAS TOKAPHAS OOPABOTKA HE3AKAAEHHbIX AETAAEM,
4TO TOXKE MOBbILLAET TIMOKOCTb M YHMBEPCAABHOCTb MPOLLECCA;

+ boAee AelleBbIM NPOLECC YTUAM3AUMKM CTPYXKKM MO CPABHEHMIO C

OTXOAOMM MOCAE LLAMADOBAHMS.

Bce BblLLIEMEPEYNCAEHHOE MNMO3IBOAAET TOBOPUTb O TOM, HTO TBEPAOE TOHEHNM
npakTmyeckm Bceraa Ha 30-50% 3KOHOMMYHEE LLUAMTOOBAHMS.

XopoLuas YCTOMYMBOCTb IPAHEM MAACTUH OOYCAOBAEHA BHYTPEHHMM
BbICOKOMHTEHCMBHbBIM CPALLMBAHUEM 3€PEH. XMMMYECKAS CTOMKOCTb
OBYCAOBAEHO BECbMAO CTAOUABHBIM M MPOYHBIM COEAMHEHWMEM BOPA M A30TA.

OCcoBEHHO CUABHO XMMMHECKASN CTOMKOCTb MPOSBAIETCS MO OTHOLLEHMIO K
HEeLBETHbIM METAAAOM. M3-30 DTOTO HE HOBAIDAQETCS MPOLLECC AMADTY3NM U
OKMCAEHMS, BbI3bIBAKOLLIME MOSIBAEHME M3HOCO KPOMOK Npm obpaboTke

MATEPUMAAOB.
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BbiOOp reomeTpmm
NAQCTUH

[MAQCTMHBI LLEABHbIE, KPEMAEHUE - MPUXKMAA CBEPXY

OBO3HAYEHME MO ISO mapka KHb
CNMN 05 03 04
CNMN 05 03 08
CNMN 05 03 12
CNMN 09 03 04
CNMN 09 03 08
CNMN 09 03 12
CNMN 12 03 04
CNMN 12 03 08
CNMN 12 03 12
CNMN 12 T3 08
CNMN 12 T3 12
CNMN 12 04 08
CNMN 12 04 12

MAQCTUHBI C 3QAHUMM YTACMM: 0,5,7

noaaya rAYOUHO
reomeTpud npPUMeHeHme 0603HAYEHUS Ha oBopor pe3aHs
MAQCTUHbI f min|f max ap minjap max

CNMN 05 03 04 00.5]0.10 00.5[1.0

- - CNMN 05 03 08 00.5]0.15 00.5]1.0

LLEAbHAS CNMN 05 03 12 00.5]0.20 00.5|1.0
CNMN 09 03 04 00.5]0.25 0.10[3.60
CNMN 09 03 08 00.5|0.26 0.10|3.60
CNMN 09 03 12 00.5]0.27 0.10[3.60
CNMN 12 03 04 00.5]0.25 0.10]3.80

CNMN 12 03 08 00.5]0.26 0.1014.0

CNMN 12 03 12 00.5|0.27 0.10]3.60

CNMN 12 T3 08 00.5/0.26 0.10]3.60
CNMN 12 T3 12 00.5/0.27 0.103.80

CNMN 12 04 08 00.5|0.26 0.10/4.0

- CNMN 12 04 12 00.5/0.27 0.1014.0
P—

N
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BoiOoOp reomeTtpmm
NAQCTMH

[MAQCTMHBI LLEABHbIE, KPEMAEHUE - MPUXKMAA CBEPXY

OBO3HAYEHME MO ISO mapka KHB
RNMN 05 03 00
RNMN 05 03 00

*'—d—'-* ' 70 RNMN 05 T3 00

‘ RNMN 06 03 00
' Y RNMN 07 03 00
: RNMN 08 03 00

RNMN 09 03 00

-8 = RNMNO09 T3 00
RNMN 12 03 00
RNMN 12 04 00

MAQCTMHBI C 3QAHWUMM YrAamM: 0,5,7

noaaya rAYOUHO

reomerpui NPUMeHeHWe 0603HAEHMS Ha oGopor Pe3aHs
MAQCTUHbI f min|f max ap minjap max

RNMN 05 03 00 0.10[0.30 0.10[0.30
. 1 RNMN 05 03 00 0.10/0.50 0.1511.0
: RNMN 05 T3 00 0.10[0.70 0.151.0
LLleAbHQaS RNMN 06 03 00 0.10/0.80 0.15[2.70
RNMN 07 03 00 0.10/1.0 0.15[2.70
RNMN 08 03 00 0.10[2.44 0.15[2.70
RNMN 09 03 00 0.10[2.44 0.15[2.70
RNMNO9 T3 00 0.10[2.65 0.15[2.70
RNMN 12 03 00 0.10[2.80 0.15(3.60
RNMN 12 04 00 0.10]2.90 0.15(3.60

ABYXCAOMHQOS
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ViRiAL BbiGOp reomeTpum
NAQCTMH

[MAQCTMHBI LLEABHbIE, KPEMAEHUE - MPUXKMAA CBEPXY

OBO3HAYEHME MO ISO mapka KHb
TNMN 09 03 08
TNMN 09 03 12
TNMN 11 03 08
TNMN 11 03 12
TNMN 16 03 08
TNMN 16 T3 08
TNMN 16 04 08

-
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MAQCTUHBI C 3QAHUMM YTACMM: 0,5,7

noaaya rAYOUHO

reomerpui NPUMeHeHWe 0603HAEHMS Ha oGopor Pe3aHs
MAQCTUHbI f min|f max ap minjap max

TNMN 09 03 08 0.02/0.1 0.05|1.0

TNMN 09 03 12 0.02]0.1 0.05|1.5
TNMN 11 03 08 0.02|0.12 0.05|1.5

LLeAbHQAA : TNMN 11 03 12 0.02|0.12 0.05|1.5
TNMN 16 03 08 0.02|0.12 0.05]1.70

TNMN 16 T3 08 0.02/0.14 0.05|1.70
TNMN 16 04 08 0.02|0.14 0.05[1.70

BMASHHbIM YTOA
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BbiGOp reomeTpmm ViRiAL
MNAQCTUH

[MAQCTMHBI LLEABHbIE, KPEMAEHUE - MPUXKMAA CBEPXY

OBO3HAYEHVE MO 15O mapka KHE )

SNMN 09 03 08
SNMN 09 03 12
SNMN 09 03 16
SNMN 05 T3 08
SNMN 09 T3 12
SNMN 09 T3 16
SNMN 12 03 08
SNMN 12 03 12
SNMN 12 04 08
SNMN 12 04 12

MAQCTUHBI C 3QAHUMM YTACMM: 0,5,7

noaaya rAYOUHO

reomerpui NPUMeHeHWe 0603HAEHMS Ha oGopor Pe3aHs
MAQCTUHbI f min|f max ap minjap max

SNMN 09 03 08 0.10]0.26 0.10/5.0
SNMN 09 03 12 0.10]0.26 0.10/5.0
SNMN 09 03 16 0.10]0.36 0.10|5.0
SNMN 05 T3 08 0.10]0.36 0.10|5.0
SNMN 09 T3 12 0.10]0.46 0.10|5.0
SNMN 09 T3 16 0.15]0.54 0.10|5.0
SNMN 12 03 08 0.15]0.36 0.1016.0
SNMN 12 03 12 0.15]0.54 0.1016.0

SNMN 12 04 08 0.15]0.36 0.10/6.0
SNMN 12 04 12 0.15]0.54 0.10[6.0

BMASHHbIN YTOA

LLeAbHQOA
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['pynna maTepuanos

TexHMn4eCckme XapaKTEPUCTUKM
PAOOTbl MHCTPYMEHTA

Ycnosus obpaboTku

Mpynna PeXnMbl pe3aHus
e 150 Onwucanne n Mapka Bupn obpaboTkm TR T T ) [
KOHCTPYKUMOHHbIE YepHoBay 150-300 0,1-0,2 2,0
W HU3KONErMpoBaHHbIe —
ctanu (40, 40x v T.n.) 4yncToBas 200-380 0,02-0,1 0,3

WapMKOMOAWMMHUKOBLIE CTaNu
W CTanwv Lenesoro HasHavyeHuns
(LLUX5, LUX15 v T.1.)

YyepHoBan

100-300

0,1-0,2 2,0

4YMUCTOBaY

KOHCTPYKLMOHHbIE NerMpoBaHHbIe
W BbICOKONIErMPOBaHHbIe CTanu
(30XMA, 38XC, 25T, 45XH u 1.1.]

yepHoBas

250-350

0,03-0,1 0,3

60-250

0,07-0,15 1z

4YncToBay

150-350

0,02-0,06 08

CTa/IN KOHCTPYKLMOHHbIE
€CCOPHO-MNPYXUHHbIE
65C2BA-LU, 65T nT.n.)

YyepHoBas

150-250

0,07-0,15 20

4MCTOBaA

200-300

0,02-0,06 0,3

WHCTPYMEHTanbHbIe yrNepoaucTole
W NernpoBaHHble cTanu
(Y12, XBTI, 6XB2C n 1.n.]

yepHoBas

80-220

0,08-0,2 2,0

HYNCTOBax

150-300

0,02-0,1 0,3

BbicTpopexylme ctanu (P6M5)

MapraHLOBMUCThIE CTanm
n ctanu Mandunsaa (110013/)

yepHoBas 80-220 0,06-0,15 2.0
yucToBas 100-300 0,01-0,06 0,3
yepHoBas 100-180 | 0,1-03 = 30
uncTosas 120-300 | 0,02-0,1 | 0,5

MaTepuanbl, BOCCTAHOBNEHHbIE
YNPOYHSAIOWMMU HanaBKaMu:
TBEPLOW NPOBOIKOW W NOPOLKOM

YyepHoBas

120-220

0,06-0,1 1,0

HMUCToBad

180-350

0,02-0,06 0,3

. " yepHoBas 600-800 0,1-1,0 6,0

| Cepbin YyryH ¢ TBEE,[LOCTI:K) HB _ o
140..290 (C415, €435 uncTosan 800-1700 | 0,05-0,4 = 1,0
BLICOKOMPOYHbIE YYryHbl YyepHoBas 200-600 0,1-1,0 | 6.0

c TBépaocTbio HB 260...420

K (B450, BY70] uacrosas | 300-900 | 0,1-07 1,0
JIEFMPOBaHHbIE YYrYHbl U YyTyHbI yepHoBas 30-200 0,1-0,4 { 4,0

B COCTOAHUK 0TBENa C TBEPAOCTLIO e
HB 280...420 (AXHM] YyMcToBasN 100-250 | 0,05-0,15 0,7

| Ba/IKOBbl€ M M3HOCOCTONKMNE
yyryHbl c TBEppocTeio HRC 48...68
(MYX28, YX28[2, CMXH)

YyepHoBas

80-200

0,07-0,15 3,0

yucroeaa

200-260

0,02-0,06
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