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L Knaccudmkaumna obpabatbiBaembix matepuanos I

(») YrnepoamcTbie U nerupoBaHHble CTanu

Kopesn 1SO Anonua CLLA Benukobputaiua | FepmanuA ®paHuua Poccua
Tun AlSI BS DIN NF
KS IS0 Jis SAE BS/EN DINEN NF/EN rocr
epos SM10C C10 s10C 1010 040A10 C10E XC10
045A10 C10R
045M10
SM15C C15E4 S15C 1015 055M15 C15E -
C15M2 C15R
SM20C - S20C 1020 070M20 C22 C22
C22, C22F C22E C22E
C22R C22R C22R
SM25C C25 S25C 1025 C25 C25 C25
C25E4 C25E C25E C25E
C25M2 C25R C25R C25R
SM30C C30 S30C 1030 080A30 C30 C30 30r
C30E4 080M30 C30E C30E
C30M2 CC30 C30R C30R
C30E
C30R
SM35C C35 S35C 1035 C35 C35 C35 351
C35E4 C35E C35E C35E
C35M2 C35R C35R C35R
SM40C C40 S40C 1039 080M40 C40 C40 401
C40E4 1040 C40 C40F C40E
C40M2 C40E C40R C40R
C40R
SM43C - S43C 1042 080A42 - 401
1043
SM45C C45 S45C 1045 C45 C45 C45 457
C45E4 1046 C45E C45E C45E
C45M2 C45R C45R C45R
SM48C - S48C - 080A47 - - 450
SM50C C50 S50C 1049 080M50 C50 C50 501
C50E4 C50 C50E C50E
C50M2 C50E C50R C50R
C50R
SM53C - S53C 1050 - - 501
1053
SM55C C55 S55C 1055 070M55 C55 C55
C55E4 C55 C55E C55E
C55M2 CB5E C55R C55R
C55R
SM58C C60 S58C 1059 C60 C60 C60 601
C60E4 1060 C60E C60F C60E
C60M2 C60R C60R C60R
Xpomo- SNC236 SNC236 - - 40XH
HUKeneBble | SNC415(H) SNC415(H) - - -
GrEnkd SNC631(H) - SNCB31(H) - - - 30XH3A
SNC815(H) 15NiCr13 SNC815(H) - 655M13(655H13) | 15NiCr13 -
SNC836 SNC836 - - - - -
Xpomo- SNCM220 20NiCrMo2 SNCM220 8615 805A20 20NiCrMo2 20NCD2 -
HUKene- 20NiCrMoS2 8617(H) 805M20 20NiCrMoS2
MonubaeHoBbIe 8620(H) 805A22
cTanm 8622(H) 805M22
SNCM240 41CrNiMo2 SNCM240 8637 - -
41CrNiMoS2 8640
SNCM415 SNCM415 - - -
SNCM420(H) SNCM420(H) 4320(H) - 20XH2M(20XHM)
SNCM431 SNCM431 - - -
SNCM439 SNCM439 4340 - -
SNCM447 SNCM447 - - -
SNCM616 SNCM616 - - -
SNCM625 SNCM625 - - -
SNCM630 SNCM630 - - -
SNCM815 SNCM815 - - - -
XpomucTble SCr415(H) SCr415(H) - - 17Cr3 16X
cTanm 17CrS3 15XA
SCr420(H) 20Cr4(H) SCr420(H) 5120(H) - - 20X
20CrS4
SCr430(H) 34Cr4 SCr430(H) 5130(H) 34Cr4 34Cr4 34Cr4 30X
34Crs4 5132(H) 34CrS4 34Crs4 34Crs4
SCra35(H) 34Cr4 SCr435(H) 5135(H) 37Cr4 37Cr4 37Cr4 35X
34CrS4 37CrS4 37CrS4 37CrS4
37Cr4
37Crs4
SCra40(H) 37Cr4 SCrd40(H) 5140(H) 530M40 41Cr4 41Cr4 40X
37CrS4 41Cr4 41CrS4 41CrS4
41Cr4 41CrS4
41CrS4
SCré45(H) SCrd45(H) 45K

TEXHWYECKAA UHOOPMALINA

* Bbiwwe JlernpoBaHHaA ctanb MOXET NOCTaBNATLCA NO BHYTPEHHEMY NPON3BOACTBOM



Knaccudukauua obpabatbiBaembix matepuanos I L

Kopen ISO AnoxuAa CLIA Benukobputatma | Fepmanua ®paHuua Poccua
Tun
AISI BS DIN NF
Ks IS0 Jis SAE BS/EN DINEN NF/EN rocr
Xpomo- SCM415(H) - SCM415(H) - - - -
MonnbaeHoBbIe| SCM418(H) 18CrMo4 SCM418(H) - 18CrMo4 - 20XM
cranu 18CrMoS4 18CrMoS4
SCM420(H) - SCM420(H) - 708M20(708H20) | - - 20XM
SCM430 SCM430 4130 - - 30XM
30XMA
SCM432 - SCM432 - - - - -
SCM435(H) 34CrMo4 SCM435(H) (4135H) 34CrMo4 34CrMo4 34CrMo4 35XM
34CrMoS4 4137(H) 34CrMoS4 34CrMoS4 34CrMoS4
& SCM440(H) 42CrMo4 SCM440(H) 4140(H) 708M70 42CrMo4 42CrMo4
= 42CrMoS4 4142(H) 709M40 42CrMoS4 42CrMoS4
o 42CrMo4
E 42CrMoS4
z SCM445(H) SCM445(H) 4145(H) - -
z 4147(H)
g- MapraHuesbie | SMn420(H) 22Mn6(H) SMn420(H) 1522(H) 150M19 - -
S| cranmu SMn433(H) - SMn433(H) 1534 150M36 - 30r2
= | Xpowmo- 3512
gj:;:””ef‘b'e SMn438(H) 36Mn6(H) SMn438(H) 1541(H) 150M36 352
4012
SMn443(H) 42Mn6(H) SMN443(H) 1541(H) - - 40r2
4512
SMnC420(H) SMnC420(H) - - -
SMnC443(H) SMNnC443(H) - -
Xpomo- SACM645 41CrAMo74 SACM645 - -
anomuHe-
MonunbaeHoBbIe
cTanm
* Boiwe J'IerwpoeaHHaﬁ CTaslb MOXET MOCTaBATLCA MO BHYTPEHHEMY MPON3BOLACTBOM
(») UHcTpyMeHTanbHbIe cTanu
Kopen ISO AnoHuA CLUA Benukobputanua | epmanua ®paHuua Poccua
Tun AISI BS DIN NF
KS 52 L SAE BS/EN DINEN NF/EN roct
BbicTpopexywue SKH2 HS18-0-1 SKH2 T
cTanu SKH3 - SKH3 T4
SKH4 - SKH4 T5
SKH10 - SKH10 T15 BM 2 S6/5/2 785 WDCV
SKH51 HS6-5-2 SKH51 M2
SKH52 HS6-6-2 SKH52 M3-1
SKH53 HS6-5-3 SKH53 M3-2
SKH54 HS6-5-4 SKH54 M4 BM 35 S6/5/2/5 6-5-2-5
SKH55 HS6-5-2-5 SKH55 M35
SKH56 - SKH56 M36
SKH57 HS10-4-3-10 SKH57 - S2/9/2
SKH58 HS2-9-2 SKH58 M7
SKH59 HS2-9-1-8 SKH59 M42
NerupoBatHble ST - SKS11 F2
WHCTPYMEHTasbHble ST82 - SKS2 -
cTanu STS21 - SKS21 -
STS5 - SKS5 -
STS51 - SKS51 L6
STS7 - SKS7 -
STS8 - SKS8 -
STS4 - SKS4 -
STS41 - SKS41 -
STS43 105V SKS43 w29 1/
STS44 - SKS44 W2-8 1-2
STS3 - SKs3 - 105WCr6 105WC13
STS31 105WCr1 SKS31 -
STS93 - SKS93 -
STS94 - SKS94 -
STS95 - SKS95 - BD3 X210Cr12 7200C12
STD1 210Cr12 SKD1 D3
STD11 - SKD11 D2 BA2 X100CrMoV5 1 Z100CDV5
STD12 100CrMoV5 SKD12 A2
STD4 - SKD4 - BH21 X30WCrva 3 Z30WCV9
STD5 X30WCrVv9-3 SKD5 H21
STD6 X37CrMoV5-1 SKD6 H11 BH13 X40CrMoV5 1 Z40CDV5
STD61 X40CrMoV5-1 SKD61 H13
STD62 X35CrWMoV5 SKD62 H12
STD7 32CrMoV12-28 | SKD7 H10
STD8 - SKD8 H19
STF3 - SKT3 - 55NiCrMoVe 55NCDV7
STF4 55NiCrMoV7 SKT4 L6

« Boilwe JlervpoBaHHan cTaslb MOXKET MOCTaBMATLCA MO BHYTPEHHEMY MPOU3BOACTBOM

TEXHWYECKAA UHOOPMALNA




L Knaccudmkaumna obpabatbiBaembix matepuanos I

Kopen ISO AnoHuA CLLA Benukobputakua | Fepmanua ®paHumA Poccua
Tun AlSI BS DIN NF
KS IS0 JIs SAE BS/EN DIN/EN NF/EN e
Yrnepoguctbie SUMT11 - SUM11 1110
cTanu SUM12 - SUM12 1109
SUm21 9520 SUM21 1212
SUm22 11SMn28 SUM22 1213 230M07 9SMn28 $250
Sum22L 11SMnPb28 SUM22L 12L13 9SMnPb28 S250Pb
SUM23 - SUM23 1215 240M07 9SMn36 S 300
Sum23L - SUM23L -
Sum24L 11SMnPb28 SuM24L 12L14 9SMnPb36 S300Pb
SUM25 12SMn35 SUM25 -
SUM31 - SUM31 1117
SUM3IL - SUM31L -
SUM32 - SUM32 -
SUM41 - SUM41 1137
SUM42 - SUM42 141
SUM43 44SMn28 SUM43 1144
BbICOKO- STBH1 - SUJ1 -
yrnepoamcTbie STB2 B SUJ2 52100 534A99 100Cr6 100Cr6
XpOMUCTbIe STB3 B2 SUJ3 ASTM A
cTanu 485
Grade 1
STB4 - SUJ4 -
STB5 - SUJ5 -
* Boiwe J'IermpoaaHHaﬂ CTasib MOXET MOCTaBATLCA MO BHYTPEHHEMY MPOU3BOLACTBOM
@ Hep>xaBetowme ctanu
Kopen ISO AnoHuA CLLA Benukobputaua | Fepmanmna ®paHumA Poccua
Tun
AISI BS DIN NF
KS ISO JIS UNS SAE BS/EN DIN/EN NF/EN roct
AyCTeHMTHbIE STS201 X12CrMnNiN17-7-5 SUS201 520100 201 284516 X12CiNit17-7 Z12CMN17-07Az | 12X17°9AH4
e STS202 X12CrMnNiN18-9-5 SUS202 $20200 202 301521 X2CrNiN18-7 07X16H6
STS301 X10CrNi18-8 SUS301 S30100 301 X12CrNit17-7 Z11CN17-08
STS301L X2CrNiN18-7 SUS301L
STS301J1 SUS301J1 302525 12X18H9
STS302 SUS302 S30200 302 X10CrNiS18-9 Z12CN18-09
STS302B X12CrNiSi18-9-3 | SUS302B 530215 302B 303521
STS303 X10CrNiS18-9 SUS303 S30300 303 3035841 Z8CNF18-09 12X18H10E
STS303Se SUS303Se 530323 303Se X5CrNi18-10
STS303Cu SUS303Cu 304531 08X18H10
STS304 X5CrNi18-9 SUS304 S30400 304 X2CrNi19-11 Z7CN18-09
X2CrNi18-9 304511 03X18H11
STS304L X2CrNi19-11 SUS304L S30403 304L X2CrNiN18-10 Z3CN19-11
STS304N1 X5CrNiN18-8 SUS304N1 S30451 304N Z6CN19-09Az
STS304LN X2CrNiN18-8 SUS304LN 530453 304LN X5CrNi18-12 Z3CN18-10Az
STS304J1 SUS304J1 3055819 06X18H11
STS305 X6CrNi18-12 SUS305 S30500 305 Z8CN18-12
STS309S SUS309S S30908 309S 310S31 X5CrNiMo27-12-2 | Z10CN24-13 10X23H18
STS310S X6CrNi25-20 SUS310S $31008 310S 316S31 X5CrNiMo27-13-3 | Z8CN25-20
STS316 X5CrNiMo17-12-2 | SUS316 531600 316 X2CrNiMo17-13-2 | Z7CND17-12-02
X3CrNiMo17-12-3 316511 X2CrNiMo17-14-3 | Z6CND18-12-03 | 03X17H14M3
STS316L X2CrNiMo17-12-2 | SUS316L 531603 316L Z3CND17-12-02
X2CrNiMo17-12-3 Z3CND17-12-03
X2CrNiMo18-14-3
STS316N SUS316N 531651 316N 317516 X6CrNiTi18-10
STS317 SUS317 $31700 317 321831 X6CrNiNb18-10 08X18H10T
STS321 X6CINiTi18-10 SUS321 532100 321 347S31 Z6CNT18-10 08X18H12
STS347 X6CrNiNb18-10 SUS347 534700 347 X6CrAl13 Z6CNNb18-10
STS384 X3NiCr18-16 SUS384 S38400 384 4055817 Z6CN18-16
DeppuTHble STS405 X6CrAI13 SUS405 S40500 405 Z8CA12
cran STS410L SUS410L X6Cr17 23C14
STS429 SUS429 S42900 429 430S17 X7Crs18 12X17
STS430 X6Cr17 SUS430 543000 430 X6CrMo17-1 Z8C17
STS430F X7Crs17 SUS430F S43020 430F 434517 Z8CF17
STS434 X6CrMo17-1 SUS434 543400 434 Z8CD17-01
STS444 X2CrMoTi18-2 SUS444 544400 444 Z3CDT18-02
STSXM27 SUSXm27 S44627 X10Cr13 Z1CD26-01
Maprescutisie | STS403 SUS403 540300 403 410821
cTam STS410 X12Cr13 SUS410 S41000 410 416521 X20Cr13 713C13
STS416 X12CrS13 SUS416 S41600 416 420529 X20CrNit17-2 Z11CF13 20X13
STS42001 X20Cr13 SUS420J1 542000 420 431529 720C13 20X17H2
STS431 X19CrNi16-2 SUS431 S43100 431 Z15CN16-02
STS440A X70CrMo15 SUS440A 544002 440A X7CrNiA7-7 Z70C15
Kapoctoitkue | STS630 X5CrNiCuNb16-4 | SUS630 $17400 S17400 Z6CNU17-04 09X17H710
cTanu STS631 X7CrNiAI17-7 SUS631 $17700 S17700 Z9CNA17-07
STS631J1 SUS631J1

* Bobiwe .”el'VIpOBaHHaH CTaJlb MOXET NOCTaBNATLCA MO BHyTPEeHHeMY NPOouU3BOACTBOM



Knaccudukauua obpabatbiBaembix matepuanos I L

(») YyryHbi
Kopen ISO AnoHuna CLIA Benukobputanna | Fepmanua ®paHuma Poccua
Tun
AlSI BS DIN NF
KS 1SO Jis SAE BS/EN DIN/EN NF/EN roct
YyryHbl [oSee) GC100 100,150, 200, FC100 No 20 B GG 10 Ft10D
ayTyHb GC150 250,300,350 | FC150 No25B Grade 150 GG 15 Ft15D
GC200 FC200 No30B Grade 220 GG20 Ft20D
GC250 FC250 No 35 B Grade 260 GG 25 Ft25D
GC300 FC300 No 45 B Grade 300 GG 30 Ft30D
GC350 FC350 No 50 B Grade 350 GG 35 Ft35D
No 55 B Grade 400 GG 40 Ft40D
WWaposnanbie| GCDA00 700-2, 600-3, FCD400 60-40-18 SNG 420/12 GGG 40 FCS 400-12
ayryHbl 500-7, SNG 370/17 GGG 403 FGS 370-17
GCD500 450-10, 400-15, | FCD500 80-55-06 SNG 500/7 GGG 50 FGS 500-7
GCD600 400-18,350-22 | FCDB0O SNG 600/3 GGG 60 FGS 600-3
GCD700 FCD700 100-70-03 SNG 700/2 GGG 70 FGS 700-2
Tepwmo- FCAD - FCAD - EN-GJS- EN-GJS- EN-GJS-
obpaboTaHHble
LiaposunaHble
Yy ryHbl
FCA- LS FCA- Type 1, 2, F1, F2, GGL-, GGG- L- S
ﬁ{rﬁf,'m”b'e FCDA- FCDA- Type D-2, D-3A | SoW, 958
Class 1,2
(») LieTHble cnnasbl
Kopen ISO AnoHuA CLUA Benukobputatua | epmanua ®paHuua Poccua
Tun
AlSI BS DIN NF
Ks IS0 Jis SAE BS/EN DIN/EN NF/EN roct
AC1B Al-CudMgTi AC1B 204.0 A-USGT
ATIOWEERE | 5 Cop - AC2A : :
WyLKaK AC2B AC2B 319.0 -
AC3A AC3A - LM-6 -
AC4A AC4A - - G(GK)-AISI9Cu3
AC4B - AC4B - - - -
AC4C Al-Si7TMg(Fe) AC4C 356.0 LM-25 G(GK)-AISITMG A-S7G
ACACH Al-Si7Mg AC4CH A356.0 - - -
AC4D Al-Si5Cu1Mg AC4D 355.0 LM-16 - -
AC5A Al-CudNi2Mg2 | AC5A 2420 - G(GK)-AIMg5 A-U4NT
ACTA - ACTA 514.0 LM-5 - -
ACBA ACBA - LM-13 A-S12UNG
AC8B AC8B - LM-26 A-S10UG
3 AC8C AC8C - - A-S10UG
g AC9A AC9A - LM-29 - -
S AC9B - AC9B - - GD-AISi12 (Cu) A-S18UNG
2 Anowesse | ALDCT Al-Si12CuFe ADCT A413.0 LM20 GD-AISi10Mg A-S13
N e e | ALDC2 - ADC3 A360.0 - GD-AIMg8 A-S9G
= noa ’ ALDC3 ADC5 518.0 - A-G6
2 LABTGHUEN ALDC4 - ADC6 - GD-AISI9Cu3 A-G3T
=3 ALDC7 Al-Si8Cu3Fe ADC10 A380.0 - GD-AISI9Cu3 -
ALDC7Z AL-Si8Cu3Fe ADC10Z A380.0 LM24 -
ALDC8 - ADC12 383.0 LM2
ALDC8Z ADC12Z 383.0 LM2 -
ALDC9 ADC14 B390.0 LM30 EN AW-5052 -
Aowtesse  |A5052S A50528 5052 EN AW-5052 EN AW-5454 EN AW-5052
e A54548 - A54548 5454 ENAW-5454  |EN AW-5083 EN AW-5454
WTawoBaHise | AS083S AMg4.5Mn0.7 | A50833 5083 EN AW-5083 EN AW-5086 EN AW-5083
il A5086S - A5086 5086 EN AW-5086 EN AW-6061 EN AW-5086
BnapncHibe | AB061S AMg1SiCu AB061S 6061 EN AW-6061 EN AW-6063 EN AW-6061
AB0B3S AIMg0.7Si AB063S 6063 EN AW-6063 EN AW-7003 EN AW-6063
A7003S - A7003S - EN AW-7003 - EN AW-7003
A7NO1S - A7TNO1S - - EN AW-7075 -
A7075S AIZn5.5MgCu A7075S 7075 EN AW-7075 EN AW-7075
(») XXaponpouHble cTanu
Kopesn ISO AnoxuA CLLA Benukobputatua | Fepmanua ®paHuua Poccua
Tun AISI BS DIN NF
KS IS0 Jis UNS SAE BSEN DINEN NF/EN rocT
STR31 SUH31 331542 Z35CNWS14-14
QTV:;ﬁ"”T”"'e STR35 SUH35 340552 X53CIMNNi21-9_ | 762CMN21-09-A
STR36 SUH36 349354 55CMN21-09-A:
STR37 SUH37 S63008 381534
STR38 SUH38 S63017
STR309 SUH309 309524 CrNi2520 715CN24-13
= STR310 SUH310 $30900 310524 Z15CN25-20
= STR330 SUH330 $31000 309 712NCS35-16
= STR660 SUH660 N08330_ 310 BNCTV25-20
3 STR661 SUH661 S66286  N0B330 CrAl1205
FS DeppuTHbIe STR21 SUH21 R30155 X6CrTi12
=2 CTanH STR409 X6CrTi12 SUH409 409519 76CT12
=3 STR409L X2CrTii2 SuH409L 540900 73CT12
S STR446 SUH446 409 X45CrSi9-3 12C25
Maprencutibie |—SIR1 SUH1 S44600 401545 745CS9
T STR3 SUH3 S65007 446 40CSD10
STR4 SUH4 443565 780CSN20-02
STR11 SUH11
STR600 SUHA00
STR616 SUH616 $42200

* Bbllue JlerupoBanHan CTasb MOXeT MOCTaBNATLCA MO BHYTPEHHEMY MPON3BOACTBOM




L Knaccudmkaumna obpabatbiBaembix matepuanos I

O603Ha4vyeHue cTanen u UBeTHbIX MeTasnsioB

(>) O603HaueHUe CTanei U UBETHbIX MeTanoB

Mpynna CraHpapTHOe 0603Ha4eHVe Kon Mpynna CraHpapTHOe 0603Ha4eHe Kon
= lMpokat AnA CBapHbIX KOHCTPYKLMA SWS CrarbHble MOKOBKM SF
§ N Mpokart SBR ?:2:::: CranbHble XpOMOMONMB4EHOBbIE MOKOBKM SFCM
5 g lMpokat yH1BepcanbHOro NpUMEHEHNA SB CranbHble XpOMOHIKENEMONMOAEHOBbIE MOKOBK SFNCM
g HuskoyrnepoamcTble cTanm SBC Cepble HyryHbl GC
x TOpAYEKaTaHHbIE MACTbI [TA aBTOMOOUTIBHOIA MDOMBILTEHHOCTH SAPH YyryHbl C LWAPOBUAHBIM rpacMToM GCD
CranbHble| XOMOAHOKATaHbIE IUCTbI SBC YyryHbl | KoBkue 4yryHbi BMC
JWCTbl | TopAyekaTaHble MACTI SHP Benbie yyryHb WMC
YrnepoaucTble ctanu o6Lero NpuMeHeHna SPP [MepnuUTHbIE KOBKME YyryHbl PMC
YrnepogucTbie Crant AnA TPyBOMPOBOLOB 1 TENN0OOMEHHIKOB STH JInTbe 13 yrnepoaucTbIX cTanei SC
BecluosHble TPY6b! BbICOKOro AaBNeHIA STHG TInTbe 13 BLICOKOMPOUHBIX YINIEPOANCTBIX CTanew HSC
YrnepoancTble cTanu o6Lwero NnpuMeHeHna SPS CranbHoe | /MTbE 13 HepxaBetoLLx cTanen SSC
YrnepoancTble cTanu AnA Aetanei MawmH STST tee JInTbe 13 XaponpoyHbIx cTanen HRSC
JlernpoBaHHble cTanu o6LWero NpUMeHeH1A STA JITbe 13 MapraHLoBUCTbIX CTanei HMnSC
c?"y';:'e Hepxxasetowume ctanu o6LLero npuMeHeHA STS-TK JInTbe 13 XapocTolKux cTanei SCPH
P YrnepoavcTbie CTany AnA Tpyo KBaJpaTHOro CEYeHNA SPSR JlaTyHb BsC
JlernpoBaHHble cTanu 06Lero NpYMeHeHnA SPA BbicokonpoyHaa natyHb HBsC
VrnepoavcTble cTam AnA Tpy6 BEICOKOTO AABNEHNA SPPS BpoHsa BrC
YrnepoavcTble CTanv ANA BbICOKOTEMNEpaTypHbIX Tpy6 SPSR ®ocdopHan bpoHsa PCB
YImepoavcTbie CTanv ANA TPY6 NOBBILEHHOTO AaBNEHNA SPPH Cninasbl 6POH3bI 1 AMOMUHKA AIBC
Hep>xasetoLume cTanu obLuero npumMeHeHna STSXT JlernpoBaHHbIit anoMUHNIA ACxA
JlernpoBarHble cTamv obiero npumereHna | SMxxC, SMxxCK Jiutbe MapraHLoBucTbIE Cnnasbl MgC
XpomMoMonn6 AeHOANIOMUHIEBbIE Crnashbl SACM Cninasbl LHKa ZnDC
YyryH XpomomonubaeHoBbIe CTanm SCM AntoM1HWEBbIE CMNaBbl ADC
7} XpomucTble cTanm SCr MapraHLOB1CTbIE Crnasbl MgDC
cranb XpOMOHVKeneBble crnasbl SNC OnogAHble crnasbl WM
XpoMOHUKenemonubaeHoBble CTanm SNCM AnOMUHMEBBIE CMMaBbl A1A NOAWMMHUKOB AM
MapraHLoBYCTbIE M XPOMUCTBIE CTanv O6LLET0 NPUMEHEHHA SMn, SMnC JlaTyHHble cnnasbl ANA NOALUMHUKOB KM
2 YrnepoancTble MHCTPYMEHTaNbHbIE CTaNM STC
g = | WHctpymeHTanbHble cTanu SKC
%g BbICOKONeripoBaHHbIE MHCTPYMEHTAMbHbIE CTaMM STS, STD, STF
s é BeicTpopexyLuve ctanu SKH
g8
o § E Hepsxaserowume nmcTb STS
5 b JKaponpouyHble cTanu STR
E,’ %E Heat Resisting Steel Bar STR
O | £ | HeatResisting Steel Sheet STR
Besyrnepoauctble ctanu SUM
Besyrnepoauctble ctanu STB
[Mpy>XuHHbIE CTanm SPS
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Tabnuua npeobpasosaHuu B CUA

@ Tabnuua npeobpa3oBaHMit OCHOBHbIX €AUHULL

B Cuna
H Kre OVH
1 1.01972x 10" 1x10°
9.80665 1 9.80665% 10°
1x10°% 1.01972x10° 1
®m HanpsA xeHue
Ma unun H/m? MMa unu H/mm? Kre/mm? Krc/cm? Kre/m?
1 1x107° 1.01972x10” 1.01972x107° 1.01972x 10
1x10° 1 1.01972x 10" 1.01972x10 1.01972x10°
9.80665x 10° 9.80665 1 1Xx10° 1x10°
9.80665% 10" 9.80665x 107 1x107 1 1x10*
9.80665 9.80665%10°° 1x10° 1x10™* 1
H [laBneHue
Ma KkMa MnMa Bap Kre/em?
1 1x107° 1x107° 1x107° 1.01972x10°
1x10° 1 1x107° 1x107 1.01972x107°
1x10° 1x10° 1 110 10197210
1x10° 1Xx10° X107 1 101972
9.80665x 10* 9.80665% 10 9.80665% 10 9.80665% 10" 1
B Pa6ota, dQHeprua, Kanopuu
Ik KBT Y Krc m KKan
1 277778%107 1.01972x 10" 2.38839% 10
360000% 10° 1 367098% 10° 8,60000% 10°
9.80665 2.72407x10° 1 2.34270x10°°
4.18605x% 10° 1.16279%x10°° 4.26858% 10° 1
E MowHocTb
Bt KBT Krcm/c n.c. KKan/y
1 1x10° 1.01972x10™ 1.35962% 10°° 0.860
1x10° 1 1.01972x10° 1.359 62 8,60000% 10°
98165 9.80665% 10" 1 1.33333%x10° 8433 71
7.355%10° 7.355% 10" 75%10 1 6.32529% 10
116279 1.16279x 107 1.18572x10™ 1.58005%10°° 1

B YpaenbHaA Te NjI0eMKOCTb

E TennonpoBOAHOCTb

Ibx/(kr K)

kkan/(kr-H), kan/ (r-H)

Bt/(m-K)

Kkan/(4-m-H)

1

2.38889x 10

1

8,6000% 10"

4.18605%10°

1

1.16279

1

®m YacTtoTa BpallieHuA

MWH"

c!

060pOThbI B MUHYTY

1

0.0167

1

60
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Tabnuua cooTBeTCTBUA TBEPAOCTEN

(>) Tabnuua cooTBeTCTBMA TBEPAOCTEN 06pabaTbiBaeMbiX MaTepnanos

Bpunenne. BpuHennb
30pO0kgf HB it Mo 3(;:)0kgf HB it M

SOkt | Exz Exz SOkt |Exz Ex=

§ gg § §% HRA HRB HRC HRD Ml'la(1) % gg § gg HRA HRB HRC HRD MI'Ia(1)

& = & =
he (2 2 HS He |2 2 HS
940 - - 85.6 - 680 | 769 97 320 303 303 | 664 | (107.0)| 322 | 494 45 1005
920 - - 85.3 - 675 | 765 9% 310 294 294 | 658 - 310 | 484 - 980
900 - - 85.0 - 670 | 76.1 95 300 284 284 | 652 | (1055)| 298 | 475 42 950
880 - (767) | 847 - 664 | 757 93 295 280 280 | 648 - 292 | 4741 - 935
860 . (757) | 844 ) 659 | 753 92 290 275 275 645 | (1045) | 285 | 465 41 915
840 - (745) | 84.1 - 653 | 748 91 285 270 270 | 64.2 - 278 | 460 - 905
820 - (733) | 838 - 647 | 743 90 280 265 265 638 | (1035) | 27.1 453 40 890
800 - (722) | 834 - 640 | 748 88 275 261 261 635 - 264 | 449 - 875
780 - (710) | 830 - 633 | 733 87 270 256 256 | 631 | (1020) | 256 | 443 38 855
760 - (698) | 826 - 625 | 726 86 265 252 252 | 627 - 248 | 437 - 840
740 - (684) | 82.2 - 618 | 721 84 260 247 247 | 624 | (101.0)| 240 | 431 37 825
720 - (670) | 818 - 610 | 715 83 255 243 243 | 620 - 23.1 422 - 805
700 - (656) | 81.3 - 60.1 708 81 250 238 238 | 616 | 995 | 222 | 417 36 795
690 . (647) | 81.1 ) 597 | 705 2 245 233 233 | 612 . 213 | 411 - 780
680 - (638) | 80.8 - 592 | 70.1 80 240 228 228 | 607 | 981 203 | 403 34 765
670 - 630 80.6 - 588 | 69.8 - 230 219 219 - 9.7 | (18.0) - 33 730
660 - 620 80.3 - 583 | 69.4 79 220 209 209 - 950 | (157) - 32 695
650 - 611 80.0 - 578 | 69.0 - 210 200 200 - 934 | (134) - 30 670
640 - 601 79.8 - 573 | 687 77 200 190 190 - 915 | (11.0) - 29 635
630 - 591 795 - 568 | 683 - 190 181 181 - 895 | (85) - 28 605
620 - 582 79.2 - 563 | 67.9 75 180 171 171 - 87.1 (6.0) - 26 580
610 - 573 789 - 557 | 675 - 170 162 162 - 850 | (3.0) - 25 545
600 . 564 786 ) 552 | 67.0 74 160 152 152 - 81.7 | (0.0) . 24 515
590 - 554 784 - 547 | 66.7 - 2055 150 143 143 - 78.7 - - 22 490
580 - 545 780 - 541 66.2 72 2020 140 133 133 - 75.0 - - 21 455
570 - 535 778 - 536 | 658 - 1985 130 124 124 - 712 - - 20 425
560 - 525 774 - 530 | 65.4 71 1950 120 114 114 - 66.7 - - - 390
550 | (505) | 517 770 - 523 | 648 - 1905 110 105 105 - 62.3 - - - -
540 | (496) | 507 76.7 - 517 | 644 69 1860 100 95 95 - 56.2 - - - -
530 | (488) | 497 76.4 - 511 63.9 - 1825 95 90 0 - 52.0 - - - -
520 | (480) | 488 76.1 - 505 | 635 67 1795 0 86 86 - 480 - - - -
510 | (473) | 479 75.7 ) 498 | 629 2 1750 85 81 81 - 410 - - - -
500 | (465) | 471 75.3 - 491 62.2 66 1705 Mownevarute: 1) 1M M a=1N/a
490 (456) 460 749 - 484 61.6 - 1660 2) napameTpbl, yKasaHHble B CK06KaX, NPUMEHATb TONbKO AnA
480 488 452 745 - 477 | 613 64 1620 CpaBHeHNA
470 441 442 74.1 - 469 | 607 - 1570
460 433 433 736 - 46.1 60.1 62 1530
450 425 425 733 - 453 | 594 - 1495
440 415 415 728 - 445 | 588 59 1460
430 405 405 723 - 436 | 582 - 1410
420 397 397 718 ) 427 | 575 57 1370
410 388 388 714 - 418 | 568 - 1330
100 379 379 70.8 - 408 | 560 55 1290
390 369 369 703 - 398 | 552 - 1240
380 360 360 | 69.8 | (1000) | 388 | 544 52 1205
370 350 350 | 69.2 - 399 | 536 - 1170
360 341 341 687 | (109.0) | 366 | 528 50 1130
350 331 331 68.1 - 355 | 519 - 1095
340 322 322 | 676 | (1080) | 344 | 511 47 1070
330 313 313 | 670 - 333 | 502 - 1035
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CeouctBa cnnasoB KORLOY

(>) dusnyeckme xapaKTepPMCTUKN MapPOK CMNaBoB

Mpegen [ip=act Mogyss Koadpchuument
I'Ipumeuerme 1SO Cnnas MnoTHOCTb TBepnocﬂ, MPOYHOCTH NPOYHOCTH lOHra PaCLLIPEHIR Tennonpoaop.uocrb
KORLOY (r/em?) (HRA) HApacTAXeHUe | Hacxatue | (ympyroctu) (10%C) (callem:sec-C)
(kre/mm?) (krc/mm?) | (103 kre/mm?)
PO1 STO05 106 92.7 140 440 -
P10 ST10 10.0 92.1 175 460 48 6.2 25
P20 ST20 1.8 91.9 200 480 56 5.2 42
P30 ST30A 122 91.3 230 500 53 5.2
TokapHbie. M10 u1o 12.9 92.4 170 500 47 -
)
¢hpesepHble M20 U20 13.1 91.1 210 500 - - 88
cnnasbl M30 ST30A 12.2 913 230 500 53 5.2
M40 u40 133 89.2 270 440 - -
K01 HO2 14.8 93.2 185 - 61 4.4 105
K10 Ho1 13.0 92.9 210 570 66 4.7 109
K20 G10 147 90.9 250 500 63 - 105
YnbTpamenko Z10 FA1 14.1 91.4 290 - 58 5.7
3epHUCTbIE
Ccnnasbl 720 FCC 125 91.3 235 - - -
Vi D1 15.0 92.3 205 520 - -
. V2 D2 14.8 90.9 250 150 - -
KoppoaworHocTaifkie
- V3 D3 146 89.7 310 410 - -
V4 G5 143 89.0 320 380 - -
V5 G6 14.0 87.7 350 330 - -
E1 GR10 14.8 90.9 220 - - -
E2 GR20 148 90.3 240 - - -
l'opHobypoBble
CaBbl E3 GR30 14.8 89.0 270 - - -
E4 GR35 148 88.2 270 - - -
E5 GR50 145 87.0 300 - - -

(>) dusnueckne CBONCTBA XMMNYECKNX IIEMEHTOB W COEANHEHMUIA

Mopynb lOHra Koathchuument Temnepatypa
0603HaueHne n’}‘:/g:no:;“ TBegﬁ))ch (ynpyroctu) T(e&'::lg'::::ﬁ?g b paclumpeHun nnaBneHua

(x 10°krc/mm?) (x10%/°C) (°C)

wc 156 2,150 70 03 51 2,900

TiCc 4.94 3,200 45 0.04 76 3,200

TaC 145 1,800 29 005 6.6 3,800

NbC 8.2 2,050 35 004 6.8 3,500

TiN 543 2,000 2 007 9.2 2,950

Al203 398 3,000 42 007 85 2,050
KHB(cBN) 348 4,500 71 31 47 -
Anmas 352 9,000 el 50 31 -

Co 89 - 10~18 0.165 12.3 1,495

Ni 89 - 20 022 133 1,455




L Knaccudmkaumna obpabatbiBaembix matepuanos I

PekomeHpauum n ocobeHHocTn o6paboTku

@ O6wue xapaKTepUCTUKN HEpIKaBetoLWen cTanm

» SHep>xasetoLan cTanb 06nafaeT BbICOKUMU aHTUKOPPO3VOHHBIMV CBOMCTBAMM

» BbICOKME aHTVKOPPO3MOHHBIE CBOVCTBA 0BYCOBMEHbI HANMHMEM B HEI NIEMVIPYIOLLMX SNIEMEHTOB Ha OCHOBE Xpoma. Hep>kasetoLlan
CTaslb UMEET JOCTATOMHO HU3KMIA KOSh(ULIMEHT 06pabaThbiBaEMOCTH, KOTOPbIA YMEHbLLIAETCA B 3aBUCUMOCTM OT YBESINYEHNA
TErVIPYHOLLMX 3MIEMEHTOB, TaKWX KakK HUKENb 1 TUTaH.

® XapaKTepucTUKN CTPYKTYPHO ha30BbiX COCTOAHUI HepXKaBelowWMX cTanein

1) AycteHnT: Cambiii pacnpOCTPaHHEHHbIN BUA HEPXKABEOLLEN CTasn C NOBbILLEHHBIMW aHTUKOPPO3VUOHHBIMU CBONCTBaMM
3a CYET BbICOKOr0 COAEPXXaHMA Xpoma 1 HKeN. VIMeeT H3Kuin KoathhuLMEHT 0bpabaTbiBaeMOCTH.
MpuMeHAeTCA B NULLIEBOI NPOMbILLEHHOCTW. Mpumep: 12X18H10T, 08X18H10, 03X18H11.

2) GeppuT: HepXKaBEIOLLAA CTalb, XapaKTepuayoLLAACA BbICOKMM COAEPXKaHNEM XPOMa 1 OTCYTCTBMEM HUKENA,
YTO CNOCcO6CTBYET ynyuLueHuto eé obpabaTbiBaemocTu. Mpumep: 12X17, AISI 410, 430, 434.

3) MapTeHcnT-heppuT: HEpXKaBeKoLLaA CTallb, KOTOpaA NoaaaeTcA TepMoobpaboTke Bnaroaapa BbICOKOMY COAEPXKaHMIO
yrnepoaa. VimeeT NoHWXeHHbIe aHTUKOPPO3UOHHbIE CBOMCTBA. MprMeHAeTCA AnA U3roTOBNEHNA AeTanei
noBbIeHHon TBepaocTu (AISI 410, 420, 432).

4) MapTeHcuT: Hep>kaBetoLLan cTaslb Ha XPOMOHUKeneBoi ocHose. OBriafaeT BbICOKUMU aHTUKOPPO3VOHHbIMY CBOWCTBaMM,
MOBbILLEHHON MEXaHNYECKOIN MPOYHOCTLIO U TBEPAOCTHIO Bnaroaapa cneuvansHon TepMmoobpaboTke. Mpumep: AISI 17, 15.

5) AycTeHnT-theppnT: HepxxasetoLwanA cTanb obnagatowan 6o1ee BbICOKOW XapOoCTOMKOCTLIO (MPUMEPHO B 2 pasa).
MprmeHAETCA B XMMUYECKM aKTUBHBIX, BbICOKOTEMNepaTypHbIx cpeaax. Mpumvep: AISI S2304, 2507.

® OcobeHHOCTM 06paboTKM Hep)KaBeloLWeil cTanu
1) YnpoyHeHue (Hakrnen) obpabaTbiBaeMon MOBEPXHOCTY, MPUBOAALLME K YBENMYEHWIO CUM PE3aHNA U CHUDKEHWMIO CTOMKOCTU MHCTPYMEHTA.

2) MNoBbllLeHHaA TemMnepaTypa B 30He pe3aHua, 06yCnoBNeHHaA HU3KMM KO3(DMMLIMEHTOM TENMONPOBOAHOCTM HEPYXKaBEHOLLE
cTanm, KoTopbIn

3) CHKEHMe KavecTBa YMCTOBOV 06paboTKM 3a cHET 06pa3oBaHNA HAPOCTa Ha NepeaHe MOBEPXHOCTM NPUBOAALLErO K afAre3vuinHOMY

4) BblkpaluvBaHue pexxyLUeit KPOMKY 1 MOSIOMKa, Bbl3aBaHHble AUtHdY3MOHHBLIM U3HOCOM, NPOVUCXOAALLMM MPW BbICOKOM
Temnepartype B pesynbTare B3aumMoAeNCTBUA OAHOPOAHbIX 3/IeMEHTOB 06pabaThiBaeMON 3aroTOBKY U UHCTPYMEHTA.

® O6wme pekomeHaauum anA 06paboTKn Hep)KaBelowwen cTanm
1) MpyMeHANTE UHCTPYMEHT, 06ECNIEUNBAIOLLMIA YITyYLLEHHBIA TEMMOOTBOA, U3 30HbI PE3aHWA 3a CHET €ro TEMIONPOBOAHOCTU U FEOMETPUM.
2) MCI‘IOﬂbZByI;ITe MNOJTIOXKNTENbHYKO reOMEeTPU0 MHCTPYMEHTa, KOTopaA CI'IOCOGCTByeT CHW>KEHWUIO Chn pe3aHnA 1 NPenATCTByeT
3) BbibypaiiTe onTMMasbHbIe PEXUMbI Pe3aHNA.
)

4) BbibypaiiTe onTUManbHbIN MHCTPYMEHT, KOTOPbIN 06ecneymBaeT BbICOKYHO TENOCTONKOCTb, MEXaHUYECKYHO MPOYHOCTb, TBEPAOCTD,
Y HU3KMIA KOIPHULIMEHT TPEHWA CTPYXKKU O NEPEHIO NOBEPXHOCT.
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(») FeomeTpuu nepeaHNX NOBEPXHOCTEN ANA 06pabOTKN HepXKaBelowWmX cTanen

HA/YuctoBana obpaboTka

+ CHWXeHMe cun pesanuA 3a cHeT
ocTpoiipexyLueli kpomku CMIT

+ [penATCcTBIE HAapPOCTOO6Pa30BaHNIO
3a CYET Yero yBennymnBaeTcA
cToiikocTb CMI

+ Beicokoe ka4yecTBo 06paboTaHHoOM
MOBEPXHOCTH

ap, MM

}

~
o

HS / MonyunctBoaa obpaborka {\ VM A
60 |-
+ BbiCOKaA CTOMKOCTb pexyLuen
Kpomku CMT.
+ MoBbiweHue cTorkoctn CMIM 3a
CYET YCUIEHHOI TeOMETPUM
pexyLLen KpOMKM.

+ YcToin4mMBOE CTPYXKOAPOBNeH:e.

50 b

3

GS / YHuBepcanbHaa ob6pabotka 40

+ MpenATcBie HapOCTOOBPA30BAHMIO 1
CHUXeHVe cun pesatiA BnaropapA
nonoxurensHoi reomeTpun CMI

+ [penATCTBYe NaKeTUPOBAHIO
CTPYXXKY B 30HE pe3aHma

* Beicokan cToitkocTe CMIM npu < )
MPEpbIBICTOM pe3aHii

|

VM/YepHoBan obpaboTtka GS

* YCTOIUMBOCTb K BbIKPALLMBAHIO \.
pexyLLeit KPOMKM B YCTOBUAX Hs
MPEPLIBUCTONO Pe3aHus. 10

+ BO3MOXHOCTb NPUMEHEHMA B
TAXENbIX YCroBMAX 06paboTKm. HA

+ CHUXXEHME Cun pe3aHna 3a cyeT
NONOXMTENBHON FTEOMETPUN.

N

\

1 | 1 1 | 1 -

0f fn, Mm/06.

(>) Hoble mapku cnnasoB KORLOY anA 06pa6oTku HepixaBetoLuei cTanm
» HoBble Mapku crinaBoB As1A 06paboTKM HEPXKaBEtoLLEHA CTanm

e NC9025 - BbICOKONPOU3BOAUTESIbHBIN CNEeLVanu3MpoBaHHbIN Cnas

» YcTonumMBOCTb K Andhdy3VOHHOMY U3HOCY 3a CHET NMPUMEHEHMA CrieLnanbHOro
NOKPbITHA.

» Bbicokaa cTonkocTs CMI npu 06paboTke HU3KOYrNepoanCTbIX CTamen.

» Beicokaa cTonkocTs CMI npu 60MbLLMX FyBuHax pesaHuA.

» [oBbILLEHNE YCTONUYMBOCTY K BbIKPALLMBAHMIO 3@ CHET BbICOKOW MEXaHUYECKOM
MPOYHOCTM

e PC9030 - nonyumcToBan 1 4epHoBaA 06paboTka HepXKaBeloLWwen cTanm
» [pekpacHo NoaxoauT AnA 06paboTKy Hep>KaBetoLLEe CTaM Ha YMEPEHHbIX
CKOPOCTAX MNPV NMPEPBLIBUCTBIX YCIIOBUAX Pe3aHuA.

» [NoBbliweHune cTorikocTn CMI 6naroaapa npymeHeHuto PVD nokpbITvA,
NPENATCTBYIOLLErO BbIKPALLMBAHUIO.

» YMeHblueHre Harpesa CMI 3a cyeT HU3KOro KoadhchrLmeHTa TPEHWA CTPYXKKM O
NepeLHIo MOBEPXHOCTb.

» BbicokanA CTOMKOCTb NPU TAXENO YepHOBOM 06paboTKe 3a cHeT

YNbTPaMeIKO3ePHUCTOMN CTPYKTYPbI CMaBa, MOBbILLAKOLLMIA €70 MEXaHUYECKYHo
MPOYHOCTb.

® PC9530 - hpe3epoBaHue HEPXABEIOWEH CTaNN NPU CPEBHEN M HUKOW CKOPOCTY Pe3aHiA

» BbicokaA CTOMKOCTb Npu TAXKENOW YepHOBOM 06paboTKe 3a cHeT
YNbTPaMeNKO3epHUCTOM CTPYKTYPb! CriaBa, MOBbILLAIOLLEN er0 MEXaHNHECKYHO
MPOYHOCTb.

» VYBenunuenue ctorkocT CMI 3a cyeT npumeHenna PVD nokpbiTva npu obpaboTke
HEeP>KaBeroLLWX CTanen.

» [NpenATcTBMe HAapOCTOOOPa30BaHMIO 3a cHeT npumeHeHna PVD nokpbITyA.




L ToyeHue

(>) epMUHBI U NOHATUA

[naBHbIN 3a4HWIA yron A{‘\::

o o /’
[naBHbIA NepeaHi yron /| Pamnyo

BbicoTa pesua /

N
e

BcnomoratensH

LLnpuHa pepxasku

Y
T— / 9
\'7L,CME)KHbIVI yron

/

npuepLliHe |/
/

// < [naBHbIA yron B nnaHe
yronYron HakrnoHa pexyLlei KpomMku  /
/

o

O6Lan fnmMHa Aepxasku

,/BblCOTa [EePXKaBKu

BcriomoratenbHblil 3aHUA yron

® BrnuAHWe OCHOBHbIX yrnosB Ha npouecc pe3aHua

HaumeHoBaHue

yrma Tepmuxonorua Ha yto BnnAioT AdhchekT
Nepe, AHMIA Benomoratenshbiil | + Cunbl pe3aHna, TemnepaTypa pesaHns, * (+) : OTnnyHan 0bpabaTbIBAEMOCTb (YMEHbLLEHVE Cyn pe3aHma, cnaban MPOYHOCTb PEXXYLLEN KPOMKIA)
niepeaHuit yron 03/1e/CTBIE CXOAA CTPYXKKMN HA CTONKOCTB | * (+) : TpuMenAeTcA npu 0BpaboTke 3aroToBOK ¢ XopoLuelt 06paBaTbBaeMOCTbHO Uk 1A 06paboTky TOHKVX AeTaneit
B I 6pad 6pad: Gpat
yron Mepepruityron | MHCTpymeHTa * (-) : Korpa TpebyeTcA npoyHan pexyLuan KpoMKi Mpy MPEPLIBICTOM PE3aHUN U CHATAV OKanWHbI
-~ HiAi Y -
3agHun Bcsoarforargniﬂbm * TONbKO Ha KOHTaKT pexyLLiei KPOMKY C * (-) : MonyyaeTcA cunbHaA pexxyLuan KPOMKa, HO Mpy 3TOM YBENMYMBAETCA U3HOC YTO BINAET
yron Sawiiyon 0bpabaTbiBAEMOI MOBEPXHOCTbIO Ha CTOMKOCTb UHCTPYMEHTa
[naBHbIA yron B | * BnAeT Ha CTPyXK HMe 1 .
e nnaH}é on Hgnp:Bnei;epgmn Se'q??::;f © * (+) : YnyHwwaeT cxoa CTPYXKM Tak Kak yBenmunsaeT eé TONLWMHY
naBHbIN * (+) : CunbHaA pexxyLLan KPpoMK r A pacr HUIO CU HIA, HO MJIOXOM
ona | Yonten | B e (- Conetn e o e g o s 0 100
y BepLUMHE HanpasrieHve cun peaaxua . pont pyx Y
nnave * (-) : XopoLuuin KOHTPOIb 3a CXOAO0M CTPYXXKMN
BenomoratensHbiit | * MpeAoTBpALLEHNA TPEHVA MEX Oy PeXxyLLei | « (-) : Pexylian KpoMKa ABNAETCA NPOYHON, HO UMEET HeLONMUA CPOK CIyXO6bl, OKa3biBaA
yron B Nnaxe KPOMKOI 11 pexyLLiaA MOBEPXHOCTb HeraTuBHOE BO3/ECTBME Ha W3HOC 3a4HeN MOBEPXHOCTU pesLia

(») PacueT TeXHONOrMYEeCKUX NapamMeTpoB

e CkopocTb pe3aHuna o lMNopayva
nxDxn vf
Ve ="3000 (M/MUH) fn= n (Mm/06)

+vc : CKOpoCTb pe3aHua (M/MuH) * N 2 Yueno 060poTOB B MUHYTY (MIH) + fn : Mopaya Ha 06opoT(Mm/06) *n :Y1cno 060poToB B MUHYTY (MAH)

+D : ivameTp (Mm) « 1: KoHcTanTa(3.14) + Vi - MwyTian nogasa, MvwBrinmer (k)
o LlepoxoBaToCcTb NOBEPXHOCTYU + TeopeTnyecKmnit pacyeT 3HaYEHNA LepOXoBaTOCTH

Rmax = 1* 4 000(m)
0 Rmax 8r
r * [IpaKTU4eCKNin pacyeT 3Ha4eHUA LWepOXoBaToCTM
fn

+ Rmax : MakcumanbHan BennimHa
+ fn : Mopaya (Mm/06)
+ 1 : Paguyc npu Beplmte

o MouwHocTb pesaHuaTepMUHbI

Ctanb : Rmax x (1.5~3)
YyryH : Rmax x (3~5)

MUKPOHEPOBHOCTE, (MKM)

® [IpousBopuTenbHOCTL 06paboTKM

p o Qe
“= 60x1021

+ PKW : MowHocTb pesanua [KBT]

+ PHP: MowHocTb pesatua [n.c]

+vc : CkopocTb pe3aHuA [M/MUH] n
: Tny6uHa pesanuna [mMm]

cap

h _ Ve« fn x ap
Pe= 0.75 Q= 1000
+fn :Tlogaya Ha 06opoT [MM/06]

+kc :YpenbHaA cuna pesaHmAa [Kr/mm?]
: KMNA npusoga (0.7~0.8)

YnenbHan cuna pesaxus, Ke

HuakoyrnepoavcTan ctanb 190
Cpeaneyrnepoauctad ctanb | 210 Q (cma/min) =VC x ap x fn
Beicokoyrnepoauctan ctanb | 240
HuskonervpoaHHan cTanb 190
BbicokonervposaHHan ctanb | 245 + Q : Mpon3BoAUTENLHOCTE 06PABbOTKY [or/MiH]
UyryH 93 « ap : 'nybuHa pesanma [Mm]
OtereHHbii 4yryH 120 +vc : CKopocTb pe3aHna [M/MuH]
«fn : Moaaya Ha o6opoT [Mm/06]
BpoH3a, natyHb 70
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e PacyeT MalIMHHOro BpeMeH#u

T :MawuHHoe Bpema [c]

MpoponbHoe ToueHme 1 MawuHHoe Bpems npu NocToAHcTBe [n]
: [innHa npoxopa [Mv]
L 60 x L fn :Tlopava [Mm/06]
T= fnxn n : Yactota BpaLeHna [MuH]
< D : [inameTp 3aroToBKM [MMm]
@D vc : CKopoCTb pe3aHuna [M/MuH)
MawwuHHoe BpemA npu noctoaHcTBe [Vc]

T= 60xmixLxD
1000 x fn x ve
T : MawwHHoe BpemA [c]
MHOronpoXoAHoe NPOAONEHOE TOYEHHE 2 MawuHHoe BpemA npyu nocToAHcTBe [n] * [wa npoxoga [
L u 60 x L fn Mopaya [Mm/06]
— = fxn n :Yacrora Bpau.leTMﬂ [MmH]
P - D1 : MakcumanbHbIiA AyameTp 3aroToBKy [M]
D2 : MuHMManbHbI AnameTp 3aroTOBKM [MM]
2Dz | oD MawmHHoe BpemA npy noctoAHcTBe [Vc] Ve : CropocTs pesasun ]

r N : Yucno npoxopos = (D 1-D2) / 2ap

60 x tx L x (D1 + D2)

T=
2x1000xfnxve XN
MawmHHoe Bpems npu NocToAHCTBE [n] T+ Mawnioe spova [c]
MonepeyHoe ToueHue P P T1 : Machining time before the maximum rpm[sec]
L 60 x (D1 i Dz) L : [AnuHa npoxona [Mm]
T= ———" xN fn : Moaaya [MM/0G]

2xfnxn

<4mmn
<4mmn
=]

: YacroTa BpalleHuA [MiH]

D1 : MakcumanbHbliA AuameTp 3aroToBKuy [Mm]

2Dz |@D
? ! MawwrHoe BpemA npu noctoaHcTse [Vc] D2 : MuHUManbHbI AMameTp 3aroToBKM [MM]
t vc 1 CKopoCTb pe3aHna [M/MH]
) 60 x 11 x (D1 + D2) x (D1 - D2) N : Yucno npoxoaos = (D 1-D2) / 2ap
Ti= xN
4000 x fn x v
" T : MawwHHoe BpemA [c]
06pa601Ka KaHaBOK aunHHoe BpemA npu nocToAHcTBe [n] T1 : Machining time before the maximum rpm[sec]
s L : [dnuHa npoxona [Mm]
‘ T= 60 x (Dr - D)) fn : Mopada [Mm/06)
T 2xfaxn e
‘ H ‘ n : YacrtoTa BpaLleHnA [MrH]
2Dz | 3D D1 : MakcumanbHbIi AyameTp 3aroToBKy [Mw]

MawuHHoe Bpema npu noctoAHcTBe [Vc] D2 : MuHumanbHbIi AuameTp 3aroToBKu [MM]
— vc : CkopocTb pe3annA [M/MuH]

60 x Tt x (D1+ D2) x (D1- D2)

= 4000 x fn x vc
T : MawwuHHoe Bpems [c]
OTpeska MawwmHHoe BpemA npu nocToAHCTBE [n]
P T1 : Machining time before the maximum rpm([sec]
. B 60 x D1 T3 : Machining time till maximum RPM[sec]
‘ T= 2xfnxn fn : Mogaya [Mm/06]
n : YactoTa BpaLeHnA [MrH]
M v nmax : Maximum Yucno 060poToB B MUHYTY [min-1]
§ED3 2D alUnHHOE BPEMA NP NOCTORHCTEE [ C] D1 : MakcumanbHbIi AyameTp 3aroToBKy [Mw]
_ - T 60 x 1t x (D1+ Dg) (D1- D3) D3 : MakcumanbHblit AnameTp 3aroToBKi npy nmax [mm]
— 1 " 4000 x fn x vc

vc : CkopocTb pe3annA [M/MuH]

60 x D3

To=Ti+ 2 % N X N
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(>) OnTMManHbIN BLIGOP PEXMMOB pe3aHuA

» OnTManbHbIMK pexmMvamu pesaHnA ABMIAKDTCA PEXUMbI, MPU KOTOPbIX obecne4nBaeTcA MakcuMarbHaaA npon3BOANTENBHOCTb
npu COXpaHeHMVIBbICOKOI?I CTOMKOCTYU WHCTPYMeHTa

@ PekomeHpaauum no BbiI6opy CKOPOCTU pe3aHuA

Sook NC3120 Marepuan 3arotosku : Cranb 40 (180HB)
400 NC3030 Kpurepwit u3Hoca no 3ag. nos-Tu : VB=0.2um
300 ap : 1.5mm
200 fn : 0.3Mm/06
150 [epxaska : PCLNR2525-M12
100 CMM : CNMG120408
Obpabotka 6e3 npumeHeHra COX
80 . o
60 CHIDKEHWE CTOMKOCTY [oBbILLIEHNE CTOVKOCTU
D —
10 20 30 40 60 100
CTOMKOCTb MapoK Cnnasos rpynnbl P
i% 3 NC6110 Marepuan sarorosks : C430 (180HB)
NC315K \ Kpvmepii usHoca no 3a, nos-Ti : VB=0.2um
00 ap : 1.5um 1
200 fn : 0.3MMm/06
150 [Dlepxaska : PCLNR2525-M12
100 CMIM : CNMG120408
O6patotka 6e3 npumererna COX
80 - =
60 CHYDKEHME CTOMKOCTH [oBbILLEHE CTOMKOCTU
- —_—
10 20 30 40 60 100

CToliKocTb Mapok cnnaeos rpynnbl K

o ‘ NC3030  NC9020  coxseroroska: 08x1H10 (200H8)
PC9030 Kpirepwit uaHoca no aag, nos-Ti : VB=0.2um
300 ap : 1.5um
200 fn : 0.3mm/06
150 Nepxaeka : PCLNR2525-M12
100 CMIM : CNMG120408
O6paboTka 6e3 npumeHetna COX
80 < <
60 Chipkere CToAKoCTA [OBbILLEHNE CTOVKOCTU
10 20 30 40 60 100

CTOMKOCTb MapoK Crnasos rpynmbl M

(>) BnmaHne cKOPOCTM pe3aHus Ha CTOMKOCTb MHCTPYMEHTa

» [py yBENNYEHUM CKOPOCTU pe3aHna Ha 20% CTOMKOCTb MHCTPYMEHTA CHXKaeTCA NPUMepHO Ha 50%. OAHOKO Mpu 04eHb
HW3KUX CKOPOCTAX pe3aHuA (20-40 M/MVH) CTONKOCTb MHCTPYMEHTA MOXKET YMEHbLLATLCA BCIEACTBUM BO3HUKHOBEHMWA BUOPALMIA.

(> Nopava

» [pw TokapHo 06paboTKe Noaada onpeaenAeTca, Kak NepeMeLleHme MHCTPYMeHTa (3aroToBKM) 3a 04MH 060pPOT 3aroTOBKM
(vHCTpyMeHTa) -noaaya Ha obopoT. Mpu chpesepHo 06paboTke, Kak NpPaBusio, Nogada n3mepaeTcA nepeMeLleHem pesbl 3a

BPEMA BpaLleHVA e€ Ha oauH 3y6 - nogaya Ha 3yo.

(>) BnuAHMe Nofaum Ha CTOMKOCTb MHCTPYMEHTa

» [pu yMeHbLLEHM MOAAYM CTONKOCTb MHCTPYMEHTA
MOXETYMeHbLLaTHCA.

» [Ipu 04eHb HU3KUX NoJaYax U3HOC UHCTPYMEHTA 3HAYUTENBHO
YBENMYMBAETCA, NPY STOM BbICOKA BEPOATHOCTb BO3HNKHOBEHMA
BUGpaLmi.

» YBenu4eHvie nofayu nosbILLaeT NPOM3BOANTENBHOCTL 06paboTKMN.

(») Fny6uHa pesaHus

BrinAnve nofayum Ha BENMUUHY M3HOCA MO 3a4HEN NOBEPXHOCTM Npn
TOYEHUN CTanm

204

a Vi
o 9
o w

o

Benuinta naHoc:

X,
~x

—X

x

x=

Pesxvmbl pesaHiA
x| 3aroToBka : 20XHM
Te.cnnas : ST20
CkopocTb pesanna : 200M/M1H
Tny6uHa pesaqua: 1.0Mm

0.03

TR T B R
0.06 0.08 0.1

I
02 03

|_im| [lnuTensHocTb 06paboTky : 10mMuH
0.6

Mopava fn, mm/o6

» [nybuHa pesaHns, Kak NpaBurio, OrpaHMYMBaeTCA MOLLHOCTLIO 0bopyaoBaHusA. Mpyu HE06X0AMMOCTU
YBESMYEHNA NPOM3BOAUTENBHOCTY B NEPBYIO0YEPEAb HEOOXOAMMO YBENNUMBATD Fy6MHY pe3aHus.

(>) BnuaHue rny6uHbI pe3aHuA Ha
CTOMKOCTb MHCTPYMEHTa

» [nybuHa pe3aHuA He okasblBaeT 60/bLLOrO BNAHNA Ha

CTOVIKOCTb MHCTPYMEeHTa.

» [Ipu 04eHb MarbIx rnybrHax pe3aHna MPoOUCXOWT NOAMUHAHME
obpabaTbiBaEMOro Marepuasa rnoj paavmycoM CKpyrieHna
pe>XyLLien KpOMKM, HTO BeAET K BO3H/KHOBEHMIO BUOpaLmin 1
YMEHBLLEHNIO CTONKOCTW MHCTPYMEHTA.

» [Mpyi rnybuHe pe3aHnA MeHbLUE, YeM TOMLLMHA «KOPKI»

3aroToOBKW,NPOUCXOONT YMEHbLLEeHne CTOVIKOCTW, BCNEACTBUN
KOHTaKTa MHCTPYMEHTa C TBepAbIM/ BKINKOYEHUAMU,
coaep>kallMMmmncA B NOBEPXHOCTHOM CNoe 3aroTOBKU.

o 2
w

o

BennumHa nsroca VB, mm
o
ny

o

BruAHIe noaayv Ha BennyMHy 3Hoca no 3a/Heit MOBEPXHOCT MK TO4EeHUM CTann

Pexumbl pesanma

3aroToska : 20XHM

Ts.cnnas : ST20

CkopocTb pe3aHuA : 200M/MUH
Mogaua : 0.2mMm/06

-

0.03 0.05 0.1

0.2

0.5 1.0 2.03.0

Mopava fn, Mm/o6

[lnutensHocTb 06paboTky : 10MUH

Brwmanve I'J'IyﬁI/IHbI [pe3aH1A Ha BeNU4MHY U3HOCa No 3a/Hel MOBEPXHOCTM NpW TOYEHWU CTaNn

ny6uHa pesaHi
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(>) Bnuanue 3apHero yrna

» CnocobCTBYET CHUKEHVIIO TPEHWA MeX Ay 0OpabaTbiBAEMO NOBEPXHOCTLIO 3ar0TOBKY 1 3aHEN NoBEPXHOCTLI0 CMIT,
YMeHbLLAET CUIbl pe3aHus.

o Bnnanue 3agHero yrna Ha BennunHy usHoca CMI1 B ctaTyeckoi cucteme KoopauHat

Ve =200M/MUH

0.3

02 vC = \
100M/MUH e

N
R L 4

ve =
SomnH AN N + 3aroToska :20XHM (HB200)
0.05 \KA N + Te.cnnas : P20

: ~— N cap:imm
+ fn : 0.32Mm/06
T 20MuH

W3Hoc no nepaaHe,

W3Hoc no nepgaHei,
NoBepxXHOCTH

n

BenuuunHa naHoca, Mm

| | | | | | | | |
3 6" 8 10° 12° 15° 20°
Baauwii yron,a’

-

MeHbLumii 3aaHuii yron BonbLuwii 3aaHuii yron

* [TpeumyLLecTBa 1 HeAoCTaTKM * PexomeHauuv no Beibopy 3aaHero yrna

1. Yem BobLue 33 HAR Yron, TEM MEHbLUE 3HOC M0 3aAHEI NOBEPXHOCTH 1. Bbicokan TBEPAOCTb 3ar0TOBKY, TAXENbIE YCIIOBUA 00PaBOTKA - YMEHBLLUTD 3a4HMIA yron

2. Yem GonbLLe 3aHui yron, Tem Gonblue 0CNabnAETCA pexyluan kpomka 2. Hu3kaA TBepAoCTb3aroToBKM, 00a30BaH1e 3HAYUTENbHOTO Haknena Ha obpabaTbiBaemoi
3. Yem MeHblLe 3aHUY yron, Tem BbilLe BUGpaLuA MOBEPXHOCTY - YBENMYUTb 3aJHMIA yron

(>) BnuAHne rnaBHOro yrna B nnate

» OnTymarnbHbI BbIGOP rMaBHOro yria B niaHe 06ecrneyvrBaeT BbICOKYH 3(hhEKTUBHOCTb
06paboTKW, yCTONUYMBOE CTPYXXKOAPOONEHNE Npy SOCTVXKEHUN BbICOKUX CTOMKOCTHbIX

nokasarenesi CMI. © BnuAHWe rnasHoro yrna B
njfiaHe Ha paBHOAEUCTBYIOLLYIO
® BnuAHve rnaBHOro yrna B nnaHe Ha TONLWMHY CPe3aemMoro Cros cuny pesaHuna
fn, w06 fin, /o6 fn, w06 Tpy M3MEHeHM TNaBHOro yrna B nnaHe £ )
MEHAETCA TONLWMHA W WMpUHA g oI
Wt Cpesaemoro Cros. 3 ool
O S
+ 3aroToska: 40X
= © t1=0.97t, W1=1.04W ol e
0 t2 =0.87t, W2=1.15W ap:3um
- +fn : 0.2umio6
30
t=1fn ®0°
=ap
20
o [padhK 3aBUCMMOCTM CUN pe3aHuA OT rNaBH Oro yrna B nnaHe T naBHbiit yron
B nnaHe paseH 15°
o * MpenmyLiecTsa n HepoCcTaTKU
e 1. YMeHblUeHre rnaBHoro yrna B niaHe npusoauT K
g YBEMMYEHIIO LUNPUHDI U yMeHblugHMio Tonwukel 10
gztoo u/q—"’/o cpe3aeMoro cros. Takum 06pa3oM, AaBneHne Ha sl
o PeaymbTVRYIOAR Wbl Pe3aHA PeXyLUylo KPOMKY YMEHbLIAeTCA, a CTOAKOCTb
3 300 yBeNn4MBaETCA. i
2. YMeHbLUEHYE [MIaBHOTO yr/ia B nyiaHe yBen4mnsaet | TmasHbit yron
pamanbHyio COCTaBNAOLLYIO CUTbl PE3aHNA, B Mnate paset 0
200 Oceean oo + Baroroska: 40X (HB250) 4TO MOXET BbI3BaTb OTKMM. 4
; | + CMIM: TNGA220412 P 6
100 o= | . Vi = 100K eKoMeHAaunm no Bbibopy 3aaHero yrna 5
eien cooaaouan | * D=4 1. Manan rny6uHa pesanuna, HeboblwWoin AuameTp
o pesaHR |+ fn=0,45mmiob. 3rOTOBKY, HY3KaRA XECTKOCTb cucTems! CTIAT 3 (I)O 3 tl') 5 2(')0 3(')0 =
7 = T T - YMeHbLNTb 38HMiA Yron.
. . CKopoCTb pesannA, MMUH
CMexHbI yron 2.bonbwas rnybuHa pesanud, 60nbWONR AnameTp
CMmexHbii yron = 90 - yron B nnaxe 3aroTOBKM, BbICOKaA XecTKocTs AL

- YBENW4MTL 3aHWIA yron.

® Vi3meHeHue panuaanocFl 11 0CEBOW COCTABNAOLLMX
CUnbl pe3aHnA Npu U3MEHEHWW rnaBHOro yrna B nnaxHe o PekomeraLum o BbI60py TNaBHOro yrnia B nfiaHe B 3aBUCUMOCTY OT YCIIOBUN 06pa60TKVI

fn, Mum/06 fn, Mu/06 YenosuA 06paboTk# | MeHblue ~<€————— [NaBHbIil yroN B Niale ———>> EonbLue
BenuunHa naHoca | BOMbLUE <@+« v v o v e v oot e ittt » MeHblie
P o 3ar0TOBKA | Gieetnt KOODDIMEHT e veeeevvvvee > TpyarooGpabaTbisaemsie
® HODY3a H OGODYM0ERHE | VIEHDLLE <= + + + = = o o v v o v e mmnnoosennnneeeeennnnnns » Borble

t
= BepoATHOCTb NoABneHNA BepoATHoCTb NoABneHnA
Bu6pauva ngKan B I » Sep A
9 B OBPAOOTKI | UNMCTOBAA <+ + + + o v v v o v vemnesnneeaneeaneeenenns » YepHosan
DP-pesyneTupylowasn cana @ P-pesynsTUpykoLIaR cuna cocTasnAkoLX P1 u P2 KeeTkocTs 3ar0roBH | SLVMHHAR TOHKAR . o vvesvetteee e > Koporkan xectkan
i YMEHbLIGHWY [TIABHOTO YA B MNAHE PaZManbHan COCTABNAIOIAA Crbl KecTiocts 060pya0ea| HUBKAFA JKECTKOCTb <= + v v o v v emeeneeneens > BbICOKaA XECTKOCTb

[pe3aHuA yBeNM4MBaEeTCA, a 0CceBaA YMEHbLIAETCA.

15
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(>) Bnnaxue BcriomoraTenbHOro yrna B nnaye

» CrnocobCTBYET CHYDKEHWIO TPEHWA Mexay 06paboTaHHO NoBepxHOCTLI0 M CMIT.

I'Ipewmymecrsa W HeaoCTaTKU Manioro BcnomoratesibHOro yrna B njaHe
1. Manbiin yron npy BepLUHe Crioco6CTBYET YNyYLIEHO TENNOO0TBOAA, MOBBILLEHWIO MPOYHOCTM 1 cToKocTM CMIT.

2. Marnblii yron MOXeT BbI3BaTb yBENMYEHVe BUOPALMIA, paavanbHOW COCTaBNAIOLLEN CUTbl PE3aHWA 1 CUTTbl TPEHWA MEXAY
WHCTPYMEHTOM 1 obpabaTtbiBaemoit geTtanbto, yeenuyuneana Harpes CMIT 1 Tem cambiM CHUXaA eé CTOMKOCTb

(») BnuaHmne paguyca npu BepLinHe

1. Pagnyc npu BepLUVHE BAVMAET HE TOJMbKO Ha LWEPOXOBATOCTb, HO U HA CTOWKOCTb PEXYLLEN KPOMKM.
2. XenaTtenbHo, 4TOObI BENMYMHA pagnyca npu BepimnHe 6bina B 2-3 pasa 6onbLue, Yem BennyvHa noaadv.

® Bnuanue paguyca npu
BEPLUMHE Ha LIePOX0BaToOCTb

NOBEpPXHOCTHU
BepLumnHelllepoxoBaTocTb (MKM)
qob Feed, Mm/o6 |
-O-0.300
«D-0212
30 (- 0:150
-©5-0.106

@ 0075

0 I L L 1 I Lo
0.4 0.8 1.2 1.6 2.0 2.4

Paanyc npu BepLumHe (Mm)
« 3aroToBka : SNCM439, HB200

+Ts.cnnas : P20
*vC = 120M/MuH, ap = 0.5Mm

® Bnuauue paguyca npu
BepLuMHe Ha cToikocTb CMI
npu NPepbIBUCTOM pe3aHnu

CTOIKOCTb, KONMMYECTBO NPOXO0B

A

2000

1000

o
0 n~

0.5 1.0 1.5 2.0
Paanyc npu BepLumHe (Mm)
+ 3arotoBka : SCM440, HB280
+ Ts.cnnas : P10

+vc = 100M/MuH, ap = 0.5Mm
+ fn = 0.3mMm/06

BnuaHue yBenuyeHuA paguyca npu BepLunHe
1. YMeHbLUaeTCA LWepoxoBaTocTb 06paboTaHHOM NOBEPXHOCTH
2. YMeHblUaeTcA BeMYmMHa U3Hoca no 3aaHei NoBEPXHOCTM

3. YBenuumBaeTcA cuna pesaHva
4. YBennumsaetca Buépauma

PekomeHaauum no BbIGOpY paauyca Npu BepLUNHE
1. YncToBoe ToYeHVe npu Masbix raybuHax pesaHuA, HeAoCTaTOYHaA XEeCTKOCTLCUCTEMbI
ClrnL, manas MOLWHOCTb CTaHKa - YMEHbLUMTb paaunyc Npu BepLUVHE.

2.lpepbIBUCTOE pe3aHne, TAXenNble yCnoBua 06paboTKu, BbICOKAA TBEPAOCTb
obpabatbiBaemMoro martepuana, 6onbliaA MOLWHOCTb CTaHKa - YBENYUTb paauyc npu

® Bnuanue paguyca npu
BEPLUKHE Ha BENMYMHY M3HOCa
no 3afHeit NOBEPXHOCTH

BennunHa nsHocano 3aaHen noBepxHOCTY (MM)

A |
== JlyHkoobpa3osaHie
0.6 =0= Vi3Hoc
: 10 3a/Het MoB-Th
0.4
0.2 O\
0 -

05 1.0 15 20 25
Paanyc npu BepLumHe (Mm)

+ 3arotoBka : SNCM439, HB200
+Te.cnnas : P10

+vC = 140M/MuH, ap = 2um
«fn=0.2um/06, T = 10MuH

Beicota
1 MUKpOHepoBHocTeit (h)
h =Manan

Boblwoi pagvyc npu BepLuMHe

Beicota
——  MuKpoHepoBHocTel (h)
* h =Bonbluaa

BepLUnHe. Manbiit paguyc npu BepLUMHe
o l/I3MeHeHue 3Ha4YeHui LepoxoBaToCcTu OT paguyca nNpu BepLunHe u nogavun
Paguyc npu
LnHe, MM 4 0.8 .

TMogaua, Mm/00. . 1=

0.15 ANANA I~ LA AN~

026 NN T = == — =

N /
046 \ » = NN
Nt
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(>) BnuaHmMe nepeaHero yrna Ha npoLecc pesaHus

o MEPEQHUN (0)

3aBUCMOCTb C Wrbl pe3aHuA OT BEeNNYUHbI NepedHero yrna

Principal force(kg) Feed force(kg)
\ b . anI yBeJIn4eHUun nepegHero yrna:

a=-5 1. CHixaeTcA LiepoxosaToCTb 06paboTaHHOo! NOBEPXHOCTM
2. Mpw yBenuueHnm Ha 1% CHKkaeTcA cuna pesaHna Ha 1%
3. OcnabnaeTca pexyLuan Kpomka

200

120K + PekomeHaaLumm no BbIGOPY nepepHero yrna

1. BbicokaA TBEpAOCTb 3ar0TOBKM, TAXESbIe YCNOBUA
06paboTKM - YMEHbLUWUTb NEPEAHNN Yron.

2. Huskan TBepAOCTb 3aroTOBKY, Xopoluan 06pabaTbiBaemMocTb -

40 -~ 0 = YBEnu4MTbL NepeaHmii yron.

50 100 150 200 250 50 100 150 200 250
Cutting speed (m/min) Cutting speed (m/min)

80

e Cxema BbiGopa nepeAHero yrna v yrna Hak/ioHa pexyiuei KpoMKu

Yron HaknoHa
PexyLLei KpoMKM: A

lMepenHui yron :y

OtpuuatenbHbiit: (-) Y
OtpuuarenbHbiit: (-) A

Y : () OTpuLaTensHblit '
\: (+) MonoxuTensHblit

¥ ;

S '

MO3NTUBHBIE
NEPEJHW Yron

(+) IRy
! s
Y : () OTpuLaTensHblit /
M cmn

OTPMLlATE!'IbeIE;r; !

NEPEOHMM VION |~

) 1"
OTPULIATENBHBIE

cmn

OtpuuarensHbiii: (-) Y +) MonoxuTenbHbli

OtpuuaTenbHblit: (-) A

He pekomeHayeTCA BbIGUpaTh COYETaHME YTIIOB MPOTMBOMONOXHbIX 3HAKOB
Hanpumep Y : (-) OTpuuatenbHbiil A : (+) MonoXuTenbHbIi

(>) PekomeHpaLum no BbIGOPY MHCTPYMEHTa

OnTUMasTbHBIA BbIGOP MHCTPYMEHTa 06eCreumMBaET BbICOKYIO MPOM3BOANTENBHOCTb 1 Ka4eCTBO 06paboTKwy,
3aBVICUT OT KOHKPETHBIX YCMOBUA Pe3aHnA 1 COCTOUT U3 ONpefeneHHbIX COCTaBIIAOLLNX.

® Bbibop MHCTpymeHTanbHbIX AepxxaBokK u CMI
OcHoBHble hakTopbl, BAVAIOLLME HA BLIOOP MHCTPYMEHTA U anropuTM Bbibopa.

A : OcHoBHble (hakTOpbI B : Bbibupainte

- MaTepwan 3aroToBKM @ VIHCTPYMEHT C HaUMEHbW M YINOM B MNaHe, yYnTbiBaA ycrnosua o6paboTku n
reoMeTpu4YECKIe 0COBEHHOCTN AeTanu.

@ [lepxaBKy C HanbonbLLIei XECTKOCTLIO, YUNTHIBaA €& BLINET 1 NONepeyHoe CeueHve

- Pagvepel 3arotosku @ Mapky cnnasa CMIT Hav6onbiueit TBEpAOCTH, YHUTLIBAA €8 MPOYHOCTHbIE XapaKTePUCTIKIA

- TBEPAOCTb 3ar0TOBKM @ Han6onblwunit paanyc Npu BeplMHe, yYuTbIBaA TOYHOCTb NOyYaeMoro pasmepa u
|LIePOXOBATOCTb MOBEPXHOCTA.

® CMI ¢ HanBONbLUMM YMCTIOM PEXYLLMX FPaHeil.

- Cnocob MosnyyeHnA 3aroToBKM

- CocToAHMe obpabaTbiBaeMOl 3aroTOBKM

* To4HOCTb Nofy4aemoro pasmepa, TOYHOCTb hOpMbI ® CMI HamMeHbLLEro pa3Mepa, Y4MTbIBaA PEXVMBI PE3aHNA 11 YCrIoBIA 06paBoTKMy.
- CocToRHe 06opynoBaHuA. XecTkocTb cuctembl CMIAL. (@ Hamnbonblwyto rnybuHy pesaHua cornacHo ycnoBuin 06paboTki U BOSMOXHOCTEN
- TexHonorm4eckie napamMeTpbl 06pyIOBaHMA. 06OpYAOBaHNA.
Han6onbluyto nofady, yumTbiBas ycnosua 06paboTku 1 BO3MOXHOCTY 060pyA0BaHNA.
- MowHocTb Np1BOAOB CTaHKa. (@ HavMeHbLLyIo CKOPOCTb pesaya.
- TN 1 COCTOAHME BCTIOMOraTeslbHOr0 MHCTPYMEHTA. Crpyxkonom CMT, yuuTbiBas rnyGuHy pesanina 1 nogady.




L ToyeHue

(>) Buabl u3Hoca

Bup n3Hoca

Mpr4mnHBbI

PekomeHpauum

JlyHKoo6pasoBaHie Ha

iepe eVt MoBepxHOCTI @

+ HeocTaTouHana TBepaoCTb Mapku
crnaea
» HectabunbHaa nogada COX

« BbibpaTh 6oriee TBepAyHO MapKy criasa
+ OtperynupoBartb nogadvy COX B 30Hy
pesaHuA

W3Hoc BepLumHbl CMMN

D

* HejoctaTouHas MpoYHOCTL MapKy crinasa

* YBEMMYEeHHan Harpy3aka Ha pexyLLyio
KPOMKY

* PasBuTVe YCTANOCTHBIX TPELUMH

* HenpasunsHo nogo6paH pasmep CMM

+ Buibpatb 601ee npoyHyo Mapky crnasa
* YMEHbLMTL noaady

* BoibpaTtb 6onbLunii pasmep CMI ¢
YNPOYHAIOLLEN KPOMKOI 1 6orbLuee
CeyeHve iepXKaBKkm .

+ [poBepuTL reomMeTputo nepeaHen
NOBEPXHOCTH

lMnactuyeckan

[nechopmauma %

+ HepgocTaTtoyHaA TBepAoCTb MapKu
crnasa

+ HectabunbHaa nogada COX

+ BbicokaA Temnepatypa B 30He
pesaHuA

+ Boibpatb 6onee TBepayto Mapky crnnasa
+ OTtperynupoBatb nogayy COX
* YMEHbBLUNTb CKOPOCTb pe3aHua

VI3HOC BepLUMHbI MO 3a/Hel MOBEPXHOCTH

+ BbicokaA CKopoCcTb pe3aHuA

+ ObpabaTbiBaemasn NOBEPXHOCTb UMEET
BbICOKYIO TBEPAOCTb

+ HepgocTaTtouHaA TBepAOCTb MapKu
crnasa

+ HepgocTaTo4Ho OCTPbIN NepeHn yron

+ He BbicOokaA nogaya Ha Npoxos,

* YMEHbLLNTb CKOPOCTb Pe3aHuA

* YBENnMuuTbL nogady

+ BoibpaTb CMI ¢ NonoXuTensHow
reomeTpvien

+ Boibpatb 6onee TBepayto Mapky
cnnasa

TepmoTpeLLMHb! + Pe3koe konebaHve TemnepaTypbl B
30He pe3aHuA + OTperynuposatb nogady COX B 30Hy
* Hectabunbhana nogada COX pesaHua
(* maHHbIV B U3HOCA XapaKTepeH + BbiBpaTh 60n1ee Npo4Hyto MapKy crnasa
TPEVIMYLLECTBEHHO ANA (hpe3epHbIX OnepaLmii)
MecTHoe * HeocTaTouHan npo4HOCTb Mapku cnnaBa | * BeibpaTh 6onee npoyHyto Mapky crinasa
BblKpalunsaHue

pexyLLen KpOMKN

+ He Bbicokan nopaya Ha npoxog,

* HegoctaToyHanA MpoYHOCTb pesxyLLen
KPOMKM

* HexxectkocTb cuctembl CINIAL

* YBenuunTb nopady

* YBENMYUTb CKOPOCTb pe3aHunA

* [MpyMeHnTb Aepxasky 60mbLIero
ceyeHnn

Haceukv v 6oposaku
Ha pexyLuen kpomke + O6pabaTblBaeman NOBEPXHOCTb UMEET |  « BuiGpaTh Gonee TBepayio Mapky cnnasa
BbICOKYIO TBEPAOCTH * YNyuwnTb OTBOA CTPYXKKU 13 30HbI
+ BO3HVKHOBEHWE BMOpaLnii pesaHuA
OtcnavsaHve

+ HecooTBeTCTBYOLLNIA CTPYXXKOMOM
+ BO3HVKHOBEHWE BUOpaLnii
+ HepocTaTouHbI 3aaHWiA yron

« BbibpaTth 6oriee TBepAyHo MapKy cniasa
+ BbibpaTb 4epHOBOW TUM CTPYXXKOMOMa
* YBENNYUTb 33 4HWIA yron

[Monomka nnacTuHbl

+ HepoctaToyHas NnpoyHOCTb MapKu
cnnasa

+ HexxectkocTb cuctembl CIMN[,

+ HenpasunbHo nogobpaH pasmep CMIM

+ BbibpaTtb 6onee NpoyHyto MapKy cnnaea
* YMeHbLNTb nopady

* iamenuTb reometputo CMIM

+ BoibpaTb CMI 6onbluero pasmepa

HapocToo6pasosatve

* Huskaa ckopocTb pesaHuA
* HepocTaTouHbIi nepeaHui yron

* YBENNYNTbL CKOPOCTb Pe3aHna
* YBENMYUTbL NepeaHUi yron




(>) PekomeHAaumm no yBenu4eHuIo cToikocti CMI

ToyeHue L

daKTOopbl, BIUAIOLYME Ha CTOWKOCTb

PexxMmbl pesaHua Bbi6op cnnasa CMI F'eomeTpuyeckue napametpbi CMIM Dpyrve
e |2 ] o
> | > g | B 3] g
g g 2 s | 5 s |s ] @ s | S
g 2 g 8 o £ |8 E 5 % % 3
4 o @ 53 ) g | O 3
Mpo6nembi MpU4MHBI s z |k %@E g | z(8 |8 |¢ =2 ¥ 5 3 g
g 3 fglgEsE D82 E Pe=§ g o§ oG
8 g g8 88 8z E. B o4 § §:F 5 ¢ % B
e g c VL |58/ 68 o |t oT g | | 3
= o | oC ST |8S| ¢ o |oo|ee o |F3| & | &
6| | & EC|ES|aZ|aE| S| 5§ |SI|SI| S(25(¢| ® 'g
Q T s 82> 82 52 §-0 I L |Es|Is I o ¥ c 5 M
& 8| ©| X |o¥ o 8% 8% I | % E3 E3 I &k L B E
| 8|2 0|38 559598 & Z 2§/ % £ g0/ 8 8|38
O/ E | C O @s ms &5 @2 o o oo do o o2 X ¥ @ X
Hu3kaAa To4HOCTb lnacTHa NOHWKEHHOM o
oGpaﬁoTK“ TOYHOCTU
HecrabunbHocTb H
13KaA XECTKOCTb CUCTEMbI
paamepa cnmn ot I e o o o
OTXKUM UHCTPYMEHTa
HeobxoaumocTb Pa6oTa uaHoweHHbIM1 CMI ) 1
1oCcTO- AHHON
ﬁ:rcyrgcnpngzga HenpaeunbHbIit BbIGOP Pt °
npouecce paboTbl PEXMMOB pe3aHuA
YBenuyeHve cun pesannAa
13-3a He0MyCTUMON i COX e o t |t J o
BENN4MHbI U3HOCa
BblikpalumsaHue pexyLueit
KPOWIOH 3 ° ° 1 ) e o | o
Hu3kan TouHOCTb
. Agreaua, 'y
YUCTOBOM HapOCTO06PA30BaHMe t CoX o o ¢t V| o
obpaboTku -
Hu3KaA CTONKOCTb HenpasunbHbiii Bbibop t 83 oox
cmn PeXVMOB pe3aHa
HenpasunbHbii BoIOO|
p p ° 1 1 e
reoMEeTPUM MHCTPYMEHTa
BuBpaLmm 3 3 3 CcOX ° o [t | 3 e o o o
CHWXeHMe TOYHOCTH HenpasunbHbiii Boibop
06paboTku Huskas PEXMMOB pesaHuA vy 33 ®
croitkocTb CMN >
Bbicokan Temneparypa Hel'lpaBI/IﬂbeII/I Bbl60p ° t ‘
B 30He pe3aHua reoMETPUM MHCTPYMEHTa
Nenkoe BikpaLmBaHie HenpasuibHbIi BbIGOP
pexyLieii kpowkw O6pasosaie PEXMMOB pe3aHuA vt Cox| o
3aycenues dra npobnewa yalle
BCTeReETCA I opeGorie PaBoTa u3HoweHHbIMM CMI @ o |t | 3
CTanest, anioHiA
06paboTka 4yryHoB HenpasunbHbIii BbIGOP TR °
Menkoe BblkpawmBaHue | PEXVUMOB pe3aHnA
M CKObI Ha pexyLieit .
KpoNke HenonycTumbiit uaHoc CMIN e t 1t 3 e o o o
06pa6oTka HenpasunbHbI BbIGOP
’ ©KMOB Pe3aHuA t ‘ Cox| @
HU3KOYrNepoamCTbIX p p
craneit O6pasoBaHue
3ayceHLien HeponycTumblit aHoc CMIT @ o 1 L
1 VYBenmuntb ¥ : YMeHblwuTh @ :icnonb3oBath @ : Beibpath onTUManbHO

(») XapakTepHble BUABI M3HOCA

® KS (B0813) © 1SO(B8688)
e 0.2uv | [OHKGE PEUIIIOHHOS TOdBHME. HICTOB0E ToseHe XapaKTepHble BUfbl U3HOCA VHCTpYMeHTANbHbIE MaTepHarbl
BeNIM4YMHa 0.4mm  |ABTOMATHbIE CTAMM Katactpoduyeckiit 3Hoc BeicTpopexyume ctanm
no 3agHewn 0.7um VHuBepCanbHas 06paBoTKa CTam 1 4yryHoB 3Hoc no 3apHeit nosepxHocTi, VB =0.3 MM | KepmeTbl, kepamuka (HepaBHOMEPHIN U3HOC)
noBepxHoCTH 1125 v “ooato VBmax = 0.5 um TBepAblii cnnas (HepaBHOMEPHbIA N3HOC)
~1-20MM | YHABEPCATEHAR 00PAOOTKA CTANV 1 “yTyHOB LUnpwHa nyxkm KT = 0.06+0.3fn, Mu (f n : mm/ob.) | TBepAbll cnnas
Ponyctuar rnyusa LU ARa=1,16,254,63 10 B 6pab
el [nA Boex 0.05~0.1 M lepoxosarocTh ARa = 1, 6.3, ce BUAbl (41cToBan obpaboTka)
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L dpesepoBaHue

(») dbpe3biTepMUHbI U NOHATUA

Hapy>xHbliii amameTp dpesbl

Hapy>Hblit aviameTp chnaHua
[IMaveTp N0CaA0HHOr OTBEPCTHA

BbicoTa n?/ InaBHbIA yrons

aHe

OceBoi nepeaHuii yron Q\

e /
Karaeka | V{f e %

’ MepeaHui yr

MocapoyHoe / BUHT BenomorarenbHbii

ITHe310 S0 yron

BbicoTa ¢hpesbl

L

KpomKa

Yron HakroHa rnaBHOMPEXXyLLEn
KpOMKM

[masHeIA 3
3a/Hun yros

[nameTp pexxyLueit Yactu

Mocano4yHoe rHe3no

* AR : OceBoit nepeaHui yron  (-90°<AR<90°
* RR : Paguanbrbiit nepeprni yron — (-90°<RR<90°

YcTaHoBo4HOe
[naBHaApexyLan

)
. Korslo t : o)
BcrioMoraTenbHbIi KpOMKa * AA : TnaBHbIn yron B nnaHe (0 0<AA<90°)
- yron B nnaxe v o * TA : Yron 3aocTpeHua (-90°<TA<90°)
. MpoYHAIOLLEAA cpacka  « |A : Yron HakmnoHa pex. KpOMKY (-90°<IA<90°)

PapunanbHblit 5
n . PonovoraTes (3a4mcTHaRA (packa) « FA : MepeaHuit yron (-90°<FA<90)

ReaHNiA yron pexyLan KPOMKa . .
(B rnaBHoi CekyLLeit NIoCKOCTH)

©® HasHauyeHue OCHOBHbIX YrnoB, onpeaenAomMX reomeTputo gpesbl

Ne OnpegeneHne | 0BosHaverme HasHauyeHune OcobeHHOCTH

1 AkcunanbHbIn AR HanpasneHue cxoaa Mo3uTtnBHbIN : OTNMYHOE Ka4eCTBO pe3aHua, yCTpaHeHne
nepenHuin yron ' CTPYXKHU 06pa3oBaHNA HAPOCTa Ha PeXxyLUel KpoMKe

2 PaauaneHeii R.R BruAeT Ha oceByto Harpysky | HeratusHbii : OTAMYHOE yaanexune CTPYXKM

nepenHuin yron

5 BnuAeT Ha_ TonwMHY
3 lnaBHbIiA yron B AA CHVMAEMO CTPYKKH, )

nnaxe : OnpegensaeT HanpasneHue
CX0fa CTPYXKKM

: Cpr)KKa CTaHOBUTLCA 6ONee TOHKOW, CHUXKAEeT CUsbl pesanua

(+) : Ynyywaer npouecc pesanua. [MpenATcTByeT aareaun. CHKaeT

BcnomoraTenbHblit . MPOYHOCTb PEXYLLEH KPOMKY .
4 3aHWA yron TA SHaumMblit yron Haknoa (--) : YBennunBaeT NpoYHOCTb PexyLUEein KPOMKW NPUBOANT K
HanMnaxmto
5 Yron HaknoHa LA OnpepenAaeT HanpasneHne (+) : Xopoluee yaaneHne CTPY>XKW, CHUXKAET CUIlbl pe3aHua
pexyLLen KpoOMKU ' €X0Ja CTPYXKU CHUXaeT NPOYHOCTb PEXYLLEN KPOMKM
6 [naBHbI 3a8HWA FA E”mﬁ; Hca gggticmol:;gbﬁ)exymem LLlepoxoBaTOCThL MOBEPXHOCTY YBENMYMBAETCH, MO Mepe
yron ' P , P Yy npubnmxenve F.A. yrna HaknoHa K 0.

VHCTPYMEHTa ¥ BUGpaLMK




(») FeomeTpuyeckme 0cobeHHOCTH (pes

dpe3epoBaHue L

MonoxwutenbHaA reomeTpua

OTpuuatenbHan reomeTpua

MonoxutenbHo-oTpULIaTENbHAA

OTpMLI,aTeﬂ bHO-MNONIOXKUTENbHAA

reOMeTpMH reOMeTpMH
AR ARG) AR ARG)
Bt P R =
: g
z
8
s
3
=
[&]
RR+) RRC) R-R+)

* H nakoyrnepoauctan ctanb, 4yryH
* H epxasetowlan ctanb

« MpepbIBUCTOE pe3aHue, TAXenble
ycnosuA 06paboTku

+ O6aMpKa YyryHbIX U CTanbHbIX
3aroToBOK

+ TpynHoobpabarTbiBaeMbie MaTepuansl,
HepXxaBeroLian 1 NiernpoBaHHan cTarb, YyryH

+ B 03mo>xHa 06paboTka ¢ 6onbLLIOI Fy6uHoN
pe3anuA

+ Matepuansl, o6pasytoLume CTpyXKy
Hagoma

MpenmywecTsa | MpumeHeHne

+ C HWXeHue cun pesaHnAa

* Y MeHblLEeHWe BepOATHOCTN
HapocToobpa3oBaHnA

+ Y cuneHHan pexyLuan Kpomka

+ Bo3aMOXHOCTb NpUMeHeHuA
[LBYXCTOpOHHMX CMIN

+ BoamoxxHOCTb 06paboTky rpydbix
3aroTOBOK C BKIIOYEHUAMM Necka v fp.

+ CTabunbHbIA 0TBOA CTPYXKN

+ BbIcOKO€ Ka4eCTBO pesaHua

+ Moaxoaut anA 06paboTku
TpyAHoobpabaTbiBaeMbIX MaTepuanos

+ YCTON4MBOCTb K BUGpaLMAM

Hepocratku

+ OcnabneHHan pexyluan Kpomka

+ MoBbilweHHbIe TpeboBaHMA K
XecTKocTv cuctemsl CMNG

+ BO3MOXHOCTb MPUMEHEHNA TONbKO
O[JHOCTOPOHHUX NNACTUH

« I oBblILEHHbIE TPEBOBAHNA K
XecTKocTu cuctembl CMNI n
YBENUYEHNE CUNbl Pe3aHna

+ BoamoxHOCTb MPUMEHEHNA TObKO
OOHOCTOPOHHUX NNacTuH

+ MaKeTNPOBAHNECTPYXKN MpK
06paboTKe BA3KUX MaTepuanos

+ BO3MOXHO NOBPEXAEHNE CTPYXKKON
06paboTaHHoi NOBEPXHOCTH

+ [NoXoit KOHTPOMb CTPYXKMN

@ Pacuet TexHONnorn4yeckux napameTpoB

fn

—f

—=vf

© CKOpOCTb pesa HuA

Workpiece

Dn vc : CKopoCTb pe3aHua (M/MuH)
= 1000 (M/MuH) ‘D : [inametp cpesbl (Mm)
‘n : YacToTa BpaleHua (MuH")
‘Tt : KoHcTaHTa (3.14)
L |'|0£la'-la «fz : Mopaya Ha 3y6 (Mm/3y6)
fz = N (MMm/3y6) vf : Mopaya (MM/MUAH)
‘n : YacToTa BpaleHua (MuH")
*z : Yucno 3ybbes dpesbl
[ ) |'|p0u35°nw|'enb|.|oc'|'b Lxvfxap *Q : TIpou3BOAUTENBHOCTL 06PABOTKM (CM / MUH)
06p360TKV| = W (cM3/muR) L WvpuHa bpeseposanma (Mm)
vf : TMopaya (MM/MUH)
«ap : ny6uHa pe3anua (Mm)
*Pkw : MowwHocTb pe3anua (KBT)
¢ MOI.I.l,HOCTb Qxke P.. ‘H : MowHocTb pesanua (n.c.)
pesaHuA P. = B0x102xn P, = 075 'Q : Mponssonrenshocrs (cud / wik)
n ’ ke 1 YpenbHaA cuna pesanuA (krc/Mm3)
‘n : KNd npusoga (0,7~0,8)
©® MalumHHoe BpeMA T :MawwHHoe BpewmA (C)
«Lt :O6wan anvHa 06paboTkm (Mm)
60 x Lt (=Lw+D+2R)
T= Vi (c) Lw :[lnvHa 3aroToBKM (MM)
D :[lnametp chpesbl (Mm)
«vf :Mopaya (MM/MUH)
*R  : BesonacHoe paccToAHue (MM)

® [NepeHuiA yron U yron HaKJloHa rNaBHOMN PEXYLLE KPOMKM
tan(T) = tan(R) x cos(AA) + tan(A) x sin(C)

[MepenHuii yron

Yron HaknoHa rnaBHO PexyLLen KPOMKK

tan(l) =tan(A) x cos(AA) - tan(R) x sin(C)




L dpesepoBaHue

(») Onpeaenenme yaenbHOIM CUAbI pe3aHus

(») PekomeHgaumn gna cepun MILL-MAX

® BuiGop AuameTpa dpesbl, B 3aBUCUMOCTH OT MOLUHOCTH CTaHKa

MowHocTb, KBT

10~15 15~20

Over 20

[vameTp cpesbl

080~0100 0125~0160

0160~0200

@ Bbibop onTUManbHOM WHpPMHBI (hpe3epoBaHNA

O6pabaTbiBaeMbIi E
marepvan

5

Cranb

+20°~10°

YyryH
AnOMUHWEBIV CMIaB

Under +50°
Under +40°

g w
W~

D : [inametp chpesbl

D1 : lLnpuHa 3arotoBkn

d :BenudmnHa cmeLleHna

E :VYron HanpasneHna nogayun
0 :CootHoweHue (D:D1)

a
=

® Briuanue guametpa (pesbl Ha NPOU3BOAUTENBHOCTL 06paboTKMCTanb

Yem 6onbLue pasmep
pesbl, TeM AoNbLIEe
BpemA 06paboTku.

[nuHa 3aroToBKK

Mexxocesoe pacctosHne
(Manbiii fuameTp)

Mexocesoe pacctosHue
(cpeaHuin anameTp)

MexoceBoe paccTonHve
(6onbLumit JuameTp)

Varis

{u i ;%F””“

BonbLuwi

® Bbibop onTUManbHOro yucna 3ybbes AnA TopLeBbix (pes

O6pabarsieaenbii ng&e#oec{'m YnenbHana cuna pesaxus ke (MrMa)
warepuan (kTwé)n 01 02 03 04 06
TBEPAOCTD  (Mway6) — (m/ay6)  (wwiayb)  (w/ay6)  (mw3y6)
Hu3koyrnepoavcTan cranb 52 220 195 182 170 158
CpeaHeyrnepoaucTan cTanb 62 198 180 173 160 157
BbIcokoyrnepoaucTan cTanb 72 252 220 204 185 174
VIHCTpyMeHTanbHan cTanb 67 198 180 173 170 160
VHCTpyMeHTanbHaA CTanb 77 203 180 175 170 158
XpoMo-MapraHLOBHCTaR CTanb 77 230 200 188 175 166
Xpomo-MapraHLoBuCTaR CTanb 63 275 230 206 180 178
Xpomo-monvbeHoBaRA CTanb 73 254 225 214 200 180
Xpomo-monmbaeH0BaA cTanb 60 218 200 186 180 167
XpONO-MOnHMOZEHO-HUKeNeBaA cTans 94 200 180 168 160 150
Xoowo-uondbgero-ukenesancrans | HB352 210 190 176 170 153
CrarnbHoe nuTbe 52 280 250 232 220 204
YyryH nosbilueHHoii TeepaocT | HRC46 300 270 250 240 220
MoavchuLvpoBaHHIA YyryH 36 218 200 175 160 147
Cepblit 4yryH HB200 175 140 124 105 97
JlatyHb 50 115 95 80 70 63
AIOMUHWEBO MarweBbiit crnas 16 58 48 40 35 32
AIOMHAN C BTIO|EHHEN KDENHIA 20 70 60 52 45 39
(>) O6Bem ymanAemoi CTPYIKKM (CM3/MuH) Ha
HOMUHabHYHO MOLUHOCTb (1.C.)
OGpaGatbiBaembld | gy 1oHp  20Hp 30Hp 40Hp  50Hp
marepuan
TeapaooTs 32 75 163 295 425 570
Cranb | %o 26 55 127 212 310 425
TeepAoeTs 18 #“ 93 163 228 310
Taepioers 52 116 260 455 670 880
Yyryn | Befioen 32 75 163 295 425 570
ThopAGeTS 26 55 127 212 310 425
BpoH3a Thopaocts 77 163 390 670 980 1,280
Mepb | B8R 54 118 275 490 700 910
TlaryHb | eccoien 26 55 127 245 35 425
Antomunnin | #sees 90 195 440 780 1,110 1,500

oep;ﬁgﬁ:ﬁ"”" Cranb Yyryn LiBeTHble cnnaB.bl
Yucno 3ybbes Dx(1~1.5) Dx(1~4) Dx1+a

(*) W3mepeHue LLIEPOXOBATOCTY NOBEPXHOCTH

Mpumep) D=g100 =4"x(1~1.5)=4~6

D - ykasblBaTb AvameTp hpesbl B AloriMax

m@%ﬂ%"%%gé’%u OBoaHaverne OnpepeneHve CxXeMa LIepOXOBATOCTH MOBEPXHOCTH
Rmaxi Rmax3 Rmax2
Haubonbuan ] v
BbICOTa | Rmax | - HauBonbluaA BLICOTa HEPOBHOCTEN MPOHUIA Ha 6A30BOI ANMHE = A
HepOBHOCTE I v
poq) 03
n na 214203 : basoBble AMHBI
BbicoTa * Cpearee paccTOAHME MeX [y HaXOAALMMUCA B Npeaenax R 5“:““““”1“”
HEPOBHOCTeIA Ry 6a30B0V A/IMHBI NATHIO BbICLUMMU TOYKAMI BbICTYMOB U MATHIO A
npocuna HUBLLMMM TOYKaMU BMaLUH, UBMEPEHHOE OTHOCUTESNBHO NIMHMM W MR
o 10 Toukam napannenbHoON CPeAHe NMMHUN ! Y s
Penech HaMepeHHO/i NOBepKHOCTH
A N A A A
|Ra
/
)/ Cpearan v npochuna
CpepHe asosen e £
apuchmeTHyecKoe Ra « CpepHee 3HaueHne PacCTOAHMIN TOYEK N3MEPEHHOTO MpocunA )
OTKIOHHME [0 ero cpeHen NMHUN - Peneed ”m"e"fi"fm*"w"
npoduna y A & !
L VAVA VAR Vel
)
WA,
< Basosan anwHa | o
CootBetcTBHE
napameTpOBLIEPOX0BATOCTH VVVV VvV vV v ~
06 Rmax 0.8s 6.3s 25s 100s HeoBoat
03Ha4YeHneHa R 08 eobpabaTbiBaeman
Z .8z 6.3z 25z 100z
YepTex MOBEPXHOCTb
epTexe Ra 0.2a 1.6a 6.3a 25a P

o

L
22




(>) PekomeHaaumm no ysenu4eHuio croitkoctu CMMN

dpe3epoBaHue L

dakTopb!, BNMAOLLME Ha cToKocTb CMIM

PeXxumbl pe3anuna F'eomeTpu4eckue napamerpbl Mapka cnnasa
Mpobnemb! MpnynHbI re— —
Ckopoctb | [nybuHa Mepennuii | 3apHui Papye npu
Pe3aHnA | pe3aHuA Monasa | COX yron yron ame cmccﬂﬁ'ﬂ” BepuMHe Mooty | Teeppocts
* HenpagunbHbiit BbIGOP PEXMMOBDE3aHIA
W3Hoc no
. * HenipasinsHbii BbI60P Mapky cnnasa 2 1 1 i 1 1
3aHEUNnoBEePXHOCTU « BuGpaupn
JlyHkoobpasoBaHUeHa | *HenpasiHbiid BbG0P PexuOB pesaHitA
NepeaHeNMnoBEPXHOCTU | * HenpasunbHbii BoIGOD Mapkit crnasa A A A o t A t
* HejocTato4HaA npoyHOCTb Mapkit crinasa
c:zn :}:ﬁ:‘:‘e + Bonbluan nogaya Ha 3y6 L i 3 3 ' i 1 1
P * HeoctatouHas mpoyHoCTs BepluvHbiCMI
* HenpaBubHbivi BLIGOP PeXxVMOBPE3aHHA
Hapoctoo6pa3soBanue | * HenpasunsHoiit BbiGOp Mapkyt crniasa 1t 3 1t 1 3
* HenpagunbHbiit Bbibop reomeTpin CMI
+ HenpagunbHbiit BuiGop reomeTpin CMI
* HenocraroyHoe 4ucno 3y6bes
Bubpauum *[Tnoxoit OTBOA CTPYXKM 3 3 ° 1 1 3 3
* HenocTaroyHan XecTkocTs
cvetembICIIAL
Huoe kaveorao | [ U
n:Be ;H(?:TM"  HapocTooBpasosariie L) 4 14 b L) 4 L)
P  MorBrieHie BitbpaL
* HenpasynbHblit BbIG0P PEXMMOBPE3aHHA
TepmoTpeyHbI * HenpasunbHbiit BbI60D MapKit Cnasa 3 4 4 ® Ll L) Ll
* HenpasurbHbiit BbIGOP PEXMMOBPE3aHIA
* HegocTatouHas mpoyHoCTb BepluvHbiCMIT
Monomka * Mnoxoit 0TBOA CTPYXKKH 1 B i ° 1+
 MorBrieHwe BitbpaL
* YBendeHvIe Harpy3Kyt Ha PEXYLLYIO KpOMKY

1 VYBenmuntb  § : YMeHblwMTb @ :Mcronb3oBaTb @ : Bbibpatb onTMansHo

(>) OcHOBHbIe xapaKTepuUCTMKK hpe3epHbIX NPUBOOB

® PekomeHpaauuu no Bbi6opy 3HayeHua KIMMO (n) B 3aBMCMMOCTM OT TUNa NpUBOAa CTaHKa

Tun npusoga 3Hayenue KMNA Mpumeyaxue
MpAMoit NpuBoA, 0.90
PewmeHHoi npusoa 0.85 Kom6uHmpoBaHHbii npueog, : 0.85 x 0.85 = 0.70
BeccTyneHyatsii npuoa 0.75
TvapaBnMyecKuin MpUBOA 0.60 ~ 0.90




L Tunbl XBOCTOBUKOB

(M)
- IMNo.| Kowycwocts | Vrommanowa) | D a Di di @2 d b c e R r
® KoHyc Mopse (¢ nankoi) MoK )
0 ﬁ 12927 | 9045 3 9201 6104 565 595 60 39 65 105 4 1
1
1| Spo | 12543 12065 35 12240 8972 620 €55 87 52 85 135 5 12
1
2| Sopo | 12550 17780 5 18030 14034 750 800 135 63 10 16 6 16
1
3| Jogm | 12616° 23825 5 24076 19107 940 990 185 79 18 20 7 2
1
4| oo | 12915 31267 65 31605 25164 1175 1240 245 119 16 24 8 25
5 wJW 13026" | 44399 65 4741 36531 1495 1560 357 159 19 29 10 3
6 | Jggy | 129% (63348 8 63765 523%9 2100 2180 510 190 27 40 13 4
7 ﬁ 12922" 83058 10 83578 68.186 2860 2960 668 286 35 54 19 5
(Mm)
MTNo.| KomycHocro | Vronwaknosals) | D a Di d d d k t r
® Konyc Mop3e (noa BuHT) i =5 L
0 19_1212 12927 | 9045 3 9201 6442 50 53 6 : 4 02
1 201047 12543 | 12065 35 12230 9306 535 57 9 Me 16 5 02
2 201% 10550" | 17780 5 18030 14583 64 69 14 M0 24 5 02
D 3| o | V616 |238%5 5 24076 1975 81 8 19 M2 2 7 06
4 19‘@ 12915" | 31267 65 31605 25943 1025 109 25 M6 32 9 1
5 191002 13026" | 44309 65 4741 37584 1295 136 37 M0 4 9 25
6 19‘180 12036" | 63348 & 63765 53850 182 190 51 M4 50 12 4
7 19‘731 12922" | 83058 10 83578 70058 250 260 65 M3 80 185 5
(M)
«Brown sharp» (noj BuHT) 4 [ 1021 24 10321 880 80 310 342 2 02
5 | 13285 24 1338 11430 100 444 468 3 02 - -
6 | 15229 24 15330 12700 110 600 627 3 02 M8(14) 20
7 | 18424 24 18524 15240 140 762 786 4 02 MI038) 24
8 | 2088 32 2292 19000 170 905 937 4 06 M12(12) 28
D1 1. dlﬁo" 9 [ 27104 32 27038 20863 210 1016 1048 4 06 MI2(12) 28
10 | 32749 32 32887 26534 240 1445 1477 5 10 Mi6(58) 32
t 11 [ 38005 32 39039 31749 200 1714 1746 5 10 Mi6(8) 32
. . 12 | 45641 32 45774 38103 350 1810 1842 6 25 M20(34) 40
/s 13 | 50654 32 52787 44451 410 1968 2000 6 30 M20(34) 40
14 | 50533 32 59666 50800 470 2096 2128 7 40 M24() 40
15 | 66408 32 66541 57150 530 2202 2054 7 40 M241) 50
16 | 73292 32 73425 63500 500 350 2382 8 50  M30(11/8) 60
(1Y)
° yKopoquHbm KOHYC B&No. | D a D: di d2 01 Q2 b c e R r
«Brown sharp» (¢ nanKo|7|) 4 10221 24 10321 8458 81 421 445 55 87 144 79 13
5 | 13286 24 1333 10962 107 556 580 63 95 162 79 15
6 | 15220 24 15330 12167 117 730 754 74 111 180 79 15
7 | 18424 24 18524 14675 142 897 %1 79 119 203 95 18
8 | 2288 32 20052 18453 180 1048 1080 87 127 220 95 20
9 | 28104 32 27238 22200 218 1175 1207 95 143 254 111 25
10 | 32740 32 32887 25751 257 1627 1659 111 167 281 111 28
1138905 32 39039 30985 307 1897 1929 111 167 300 127 33
12 | 45641 32 45774 37246 371 2016 2048 127 190 325 127 38
13 | 52654 32 52787 43580 434 2175 2207 127 190 357 159 43
. e 14 | 59533 32 50666 49841 498 2326 2358 142 214 412 190 48
. 15 | 66408 32 66541 56186 561 2453 2485 142 214 444 202 53
16 | 73292 32 73425 62441 622 2604 2636 158 238 500 254 58




Tunbl XBOCTOBUKOB

(M)
© CTaHAAPTHbIN KOHYC aMepPUKaHCKOM NTNo, Dimensos D Di L & M & & a t b
¢hpesepHoro cTaHka 1 .
7/24 Taper 0 | 17 |smo wmale M 20 U, 24 50 16 159 6
21
RN 3 "
3 -0.30 5
" ‘ 40 Ty (44450 2632 00 % 25 UNC g 30 60 16 159 225
i ’7”7{{ e 3 031
‘ /W//;z— 50 2, | 69850 3960 o5 130 25 UNC 17 45 0 32 %4 3
| a = o0 | 4 17e0 6020 210 45 UNCTE s 110 32 254 60
L 4 ' 046 4 ' '
(M)
3% |55 43 22 10 146 2 381 13 565 Mi2x175 161 196 21.62
7/24 Taper
( 0 |63 52 25 10 166 2 4445 17 654 MI6x2 161 26 253
b1$ D1 D7 £
\ 45 |85 73 30 12 212 3 5745 21 828 M20x25 193 201 331
- 50 | 100 8 3 15 232 3 6985 25 1018 M24x3 257 354 401
t2
t 60 | 155 135 45 20 282 3 10795 31 1618 M30x35 257 601 607
® HSK nepxxaBku
/[01]A
01y @ #1005 1A
— 0.05
— 0.9 | =[01 1A L[
160 o, EEn ~he_ IR
i : B \ 1:9.98
r1 — -1
) | ddld (:1_‘{,_ =i
ds|d1|ds| da -1 = R & g bi| b3 - U4 dﬂi RS 0 s ds|dio| do
7: 1 de| ds L\ 7’—' U —] & \
r‘#w <\\ i 4.6%82 it OKE }/30«:
rnis *x 7°01 |7°e0.1 L11
fo |1k A RO.3 or (0.3x45°) o | e L
f L 010+4% (#T0.05TA] Ls
fe 10002 [A]
(Mm)
HSK No. b1 b2 bs di d: ds da ds ds dr ds do  do di diz dizs du an  a
50 1054 12 14 5 3 B0 42 4 N3 7 % P 29 Mext 10 68 68 13997 7648
63 5 16 14 63 48 453 53 55 723 7 %4 40 37 M 12 8 84 17862 925
100 0 20 14 10 75 7280 8 %@ 10075 7 53 63 58 MMxi5 16 12 12 27329 1500
(Mm)
HSK No. i . & fa bt b Li Lo Ls L Ls Le L» Ls Lo Lo Lt Lo 1 ro B rn rs Is I7 Is
50 % 42 18 375 2 155 25 5 11 75 451413 10 10 23 3 1 19 1 15 23 6 05 1 2 6
63 2% 42 18 375285 20 3 63 147 10 6 1813 10 12 245 3 1 21 12 15 3 8 06 15 3 8
100 29 45 20 375 44 315 50 10 24 15 10 2856 125 16 28 3 15 24 2 2 3 12 1 15 3 10

25



L Tunbl XBOCTOBUKOB

(i)
o DIN 69871 fvawerp Di D Ds Ds Ds L L. L L b M
L1 3.2 30 500 443 3175 13 178 478 164 190 335 160 Mi12x1.75
15.9
7/24 Taper 11
M 40 635 562 4445 17 245 684 228 250 425 1641 M16x2

- D2 D1 45 825 572 5715 21 330 87 291 313 525 193 M20x2.5

50 975 912 688 25 401 1017 365 377 615 267 M24x3

(vm)

() T“n C AT [vamerp|  Dn D M di d2 ds L+ L. Ls G

35.05
L 19.05 CAT40 | 635 5636 M16x2 4445 1628 2184 6825 2845 478 5811

CAT45 | 8255 7541 M20x25 57.15 1946 2769 8255 38.1 478  3/4-10

CAT50 | 9843 9129 M24x3 6985 2619 3505 1016 4445 635 1-8

oTunA o TunB

Ouametp oDH7 E F r [Ouametp oDH7 E F r
; g 105 | gg 105 |, 108 04 i L I 05

o 10908 | 505 | g r0B 04 3 158757000 | 1774*9% | a1 t03 08

13 137070 | 1e*0® | g 0E 06 2 1000'0® | 2080%0® | a1t 08
R AR AN I e el il o
o 19 702 [ g 005 | 5 100 1 1 2540*0%" | mout0® | 635 03 12

2 22 9P| 40 #0516 009 1 1o | 817507 0% | 318 0® | 70410 16

” 2 0| g 0B | 4 02 12 15 81070 | 40 | 53108 16

32 2% wetd® | g 102 12 19 | 4a50'0% | 4948 0% | 1111105 16

0 40 +8.025 135 +8.3 10 :8%3 12 2 50.80 +8.03 55.83 +8.25 12.7 :822 16

5 2 *005 | g5 403 12 108, 16 2 635008 | 04270 | 1581105 16

60 60 0% | a2 0 14 +0285 16 3 620*0% | g2a3*0% | 100510% 24

70 70 0% | 750 40 16 9205 2 3 8890 0% 0gg1*0B | 2003708 24

80 g0 0% | g5 *0S | 18 1Y 2 4 101607 5% | 11151408 | 254108 24
100 1007008 | 4g70%03 | 54 0% 25 . 11430 0% | 12581*0% | 2558105 32

5 1270*3% | 14008*3% | 3175705 32




(>) TepmWHBI 1 NOHATHA

[vametp

® BrvaHue Konuyectsa 3ybbeB Ha OCHOBHbIE XapakTepuUCTUKH (hpe3s

[rvHa

paboyenyact

[inavetp
XBOCTOBMKaA

[inuHa xsocToBNKa

ObLan AmMHa

npOeKLlMﬂ [11aBHOro

aauuero yrma

Papvycnpu BeplumHe

BenomorarenbHaa
PeXyLLAA KPOMKa

POEKLIAA Yrna
SaTbIJ'IOBaHMH

AR

(>) CpaBHUTeNbHbIE XapaKTEPUCTUKIN KOHLIEBbIX (hpe3 B 3aBUCMMOCTY OT KONMYECTBa 3y6beB

ImaBHasA pesyLuan KpoMKa

LS

L

KoHueBble (hpesbl L

AN }
Concavity angle R /

Yron nofbEMa BUHTOBOI NMHWN

['naBHblit 3ajHWiA yron

Yron 3aTbinoBaHmA

® Brinanue konnyectsa 3ybbes dpes Ha ApdeKTMBHOCTb 06paboTKu

O10mm | 23y6a (IFE2100) | 3 3y6a (IFE3100) = 4 3y6a (IFE4100) XapakTepucTuk| oo oBHEIe 23y6a 4 3y6a
g YKecTKocTb | KECTKOCTe K cKpyssariao o ©)
Monepestoe WNHCTPYMEHTA | XecrkocTs Ha varv6 o ®
ceyeHue O6pabarbiBaeman YepHoBoe (hpe3eposaite e] (@)
pes MOBEPXHOCTb | Yycrosoe hpeseposanvie o O
OtBon | Sohmenonamme ©) o
Mnouags ceseHia | 44mm? 46Mm? 48vm? CTPYXXKW | CrabunbHbiii 0TBOA CTPYXKit @) o
CootHowerwe | 56% 58% 61% ®pesepoBanme | OTEOA CTPYXH @) o
Mpewmywectsa |  Xopowuit 0TBOA CTPYXKit 'XopoLuwit OTBOA CTPYXKM Bhbicokan YecTKocTb nasoBs dﬁ)%gg;gggﬂ%% 05 o) o
Hepocratku | Huskan XectkocTs CrOXHOCTS V3VEPeHU JAUeTDa | SaTpyAHeHHI OTBOR CTOYKKI KaeoTso o6paboraston 5 o

| —— (OpesepoBaHe yCTynoB A asos |  Opeseposaie yCTyioBUnak | OpesepoBaHve yCTynoB ®peseposaHue OBEPXHOCTH
p VHuBepcanbHbie Monpwicrosas nicrosasolpabora | YvcToas obpatoTka ycTynos YeTo7UBOCTS K BHGpaAM ©) O
©-oTiMuHO  O-Xx0poLLo

(») OTnMumMA Mexay dpesepoBaHNeM CTAHAAPTHBIMM 1 BbICOKOCKOPOCTHBIMU KOHLEBLIMM thpe3amy

¢pe3epoaauue CTaHAAPTHbIMMX KOHLIEBbIMU (ppeaamu

¢pe3epOBaHMe BbICOKOCKOPOCTHbIMM KOHLIEBbIMU cbpeaamu

lMonepeyHbIi pa3pe3

XapaKTepucTUKM NpuMeHeHUsA

MonepeuHblii paspes

XapaKTepucTUKU NPUMEHEHNS

TBEPAOCTLIO (CTasb, YyryH).

HeBbiCoKve CKOPOCTM pesaHue, 6onblune I'J'Iy6VIHbI
pesaHunA, Hu3kune MoAa4n.3aroToBKM C HEBLICOKON

Bbicokvie CkopocTy pe3aHuA, Manble ry6uHb!
pesaHuA, BbICOKME N0Aa4M.3aroTOBKY C BbICOKOM
TBEPAOCTLIO (3aKarneHan CTab).

(>) PacueT TeXHOMOTMYECKVX NapameTpoB

®©

OCHOBHble q)OpMyﬂbI pacyeTa TeXHONOrM4ecKux napameTpoB
ANA KOHLEBbIX cppe3 co C(pepVHECKMM Topuem

@ PacueT CKOpOCTH pesaHuA Yucno o6opoTos n= VCSLOT?O

CKOpOCTb pe3aHuA ve = D 1’88’8”
Vo= nxDxn = 1000 x vc of
1000 axD Mogava Ha 3y6 fz= %N

Mopaya Ha o6opoT fn=fzxz
MuHyTHaA nopaya vi=fzxzxn

© Pacuet nopa4v
NpounssoauTeNnbHOCTL Q=aexapxvf

vi=enxfn or nxfzxz

vf fn vf
fz= or
nxz

fn= n 7

vc : CkopocTb pesaHua (M/muH) vf @ MuHyTHaA nogava (M/MuH)
T : KoHcTaHTa (3.141592) fn : Mogaya Ha 06opoT (MM/06)
D : [inameTp chpesbl (Mm) fz : Mopaya Ha 3yb (Mm/3y0)

n : Yncno 060poToB (MUH-1) z :Yucno 3ybbes

ap

OchchekTIBHbIIN ArameTp hpesbl npn 0bpaboTke
KOHLIEBbIMM hpesamm €O CeHepryecKim TopLem

SN O
U

Deff

ap|

Defi= 2 x DXap ap? Calculation

Table

Dett = stin[ B:arccos( D-Sap) ]

27



L KoHueBble (pesbl

(») Bnuaxue anvHbl pabouen YacTy (Bbineta (pesbi)

® OTHocuTerbHan © BniAHue pabosieii YacTv Ha fechopmaLmio u3ruba -
AnvHapaboueit YacTh dpesbl [lechopMaLIA Uari6a ONPELENIAETCA CUION YIPYTOCTU,KOTOpaA Pi 7
+ [innHy paBodeit 4acTu dpess MpONopLMOHabHa MporvGy CTEpXHA. o= I | 5a !
MPUHATO U3MEPATH B * Ben nimH a aechopmauma uariba onpeaenaeTca no 3akoHy MNyka 3El | = =
KOMM4ecTBe eé AyameTpoB + C yB env4eHviem BhineTa hpeskl yBenvMBaeTcA AedhopMaLmta uariba. X 20
.0/ + C yBen M4eHNeM KOn4ecTBa 3y6bes XeCcTKOCTb BO3pacTaeT. // //
« Mlpy wiep) 3D, 15D, 22D )l\ill(gg% E)?smep CTPYXEYHOi KaHaBK1 0BecrieuMBaeT 60Mee BbICOKYIO ’L : /e
2
8 = OtHocuTenbHan aedhopmauma (= [nmHa paboyeit yacty » c 020
P =Cunapesatua  E = Moayns IOHra | = MomeHT uHepumm ( 1= TGEA ) +d1 — 01 =801 =32
(>) Pacuet 4acToTbl BpaLeHMA
vc CkopocTb pe3aHus (Vc, WiinH)
[Ovametp 20 30 40 50 60 70 80 90 100 120 140 150 180 200 250 300
02 31831 47746 63662 79577 95493 111408 127324 143230 150155 190986 202817 23872 286479 318310 397,887 477,465
03 21001 31831 42441 53052 63662 74272 84883 95493 106103 127324 148545 150155 190986 212207 265258 318310
04 15915 23873 31,831 30780 47,746 55704 63662 71620 79577 95493 111408 119366 143239 159155 198,944 238732
05 12732 19,099 25465 31831 38197 44563 50930 657,096 63662 76304 89127 95493 114502 127324 150,155 190986
06 10610 15915 21221 26526 31831 37,136 42441 47746 53052 63662 74272 79577 95493 106103 132629 159,155
07 9095 13642 18189 22736 27284 31,831 36378 40926 45473 54567 63662 68200 81851 90946 113682 136419
08 7958 11,937 15915 19894 23873 27,852 31831 35810 39780 47746 55704 50683 71620 79577 99472 119366
09 7074 10610 14,147 17684 21221 24757 28294 31831 35368 42441 49515 53052 63662 70736 88419 106,103
1 6366 9549 12732 15915 19009 22282 25465 28648 31831 38,197 44563 47746 57006 63662 79577 95793
15 4244 6366 8488 10610 12732 14854 16977 19099 21221 25465 29709 31831 38197 42441 53052 63662
2 3183 4775 6366 7958 9549 11441 12732 14324 15915 19000 22282 23873 28648 31831 39780 47,746
25 2546 3820 5093 6366 7639 8913 10186 11450 12732 15279 17825 19000 22918 25465 31831 38197
3 2122 3183 4244 5305 6366 7427 8488 9549 10610 12732 14854 15915 19099 21221 26526 31831
35 1819 2728 3638 4547 5457 6366 7276 8185 9095 10913 12732 13642 16370 18189 22736 27,284
4 1502 2387 3183 3979 4775 5510 6366 7162 7958 9549 11141 11937 14324 15915 19,894 23873
45 1415 2122 289 8537 4244 4951 5650 6366 7,074 8488 9903 10610 12732 14147 17684 21221
5 1273 1910 2546 3183 3820 4456 5093 5730 6366 7639 8913 9549 11450 12732 15915 19,099
55 1157 1736 2315 2894 3472 4051 4630 5209 5787 6945 8102 8681 10417 11575 14469 17,362
6 1061 1592 2122 2653 31838 3714 4244 4775 5305 6366 7427 7958 9549 10610 13263 15915
6.5 979 1469 1950 2449 2038 3428 3918 4407 4897 5876 6856 7346 8815 9794 12243 14691
7 909 1364 1819 2274 278 3183 3638 4093 4547 5457 6366 6821 8185 9095 11368 13642
75 849 1273 1698 2122 2546 2971 3395 3820 4244 5093 5042 6366 7639 8488 10610 12732
8 79 1194 1592 1989 2387 2785 3183 3581 3979 4775 5570 5968 7162 7,958 9947 11937
85 749 1123 1498 1872 2247 2621 2996 3370 3745 4494 5243 5617 6741 7490 9362 11,234
9 707 1061 1415 1768 2122 2476 2829 3183 3537 4244 4951 5305 6366 7074 8842 10610
95 670 1005 1340 1675 2010 2345 2681 3016 3351 4021 4691 5026 6031 6701 9377 10052
10 637 955 1273 1502 1910 20208 2546 2865 3183 3820 4456 4775 5730 6366 7958 9549
11 579 868 1,157 1447 1736 202 2315 2604 2804 3472 4051 4341 5209 5787 7234 8681
12 531 79 1061 1326 1502 1857 2122 2387 2653 3183 3714 3979 4775 5305 6631 7,95
13 40 735 979 124 1469 1714 1959 2204 2449 2938 3428 3673 4407 4897 6121 7,346
14 455 682 900 1137 1364 1592 1819 2046 2274 2728 3183 3410 4003 4547 5684 6821
15 424 637 849 1061 1273 1485 1698 1910 2122 2546 2971 3183 3820 4244 5305 6366
16 398 597 796 995 1194 1393 1502 1790 1989 2387 2785 2984 3581 3979 4974 5968
17 374 562 749 969 1128 1311 1498 1685 1872 20247 2621 2809 3370 3745 4681 5617
18 354 531 707 884 1061 1288 1415 1592 1768 2122 2476 2653 3183 3537 4421 5305
19 335 503 670 838 1005 11473 1340 1508 1675 2010 2345 2513 3016 3351 4188 5006
20 318 477 637 796 955 1414 1273 1432 1502 1910 2208 2387 2865 3183 3979 4775
21 303 455 606 758 909 1061 1213 1364 1516 1819 2122 2274 2728 3032 9780 4547
22 289 43 579 723 868 1013 1157 1,302 1447 1736 2026 2170 2604 2894 3617 4341
23 o177 415 554 692 830 99 1107 1246 1384 1661 1938 2076 2491 2768 3460 4,152
24 %65 398 531 663 79 98 1061 1194 1326 1502 1857 1989 2387 2653 3316 3979
25 255 382 509 637 764 891 1019 1146 1273 1528 1783 1910 2202 2546 3183 3820




KoHueBble (ppesbl L

@ PekomeHAaaLmm no yBenuyeHuto CTOUMKOCTH KOHLIEBbIX ¢hpes

®daKTopbl, BNMAKOLME Ha CTONKOCTb

FeomeTpUyeckKmne napameTpbl Mapka
PeXuMbl pesaHua P"HCprmeﬂTg P e Dpyrve

;
3

i

Mpo6nemb! MpnynHbI

MNMopaya
nopaya
OnuHa
3ybbeB
To4HOCTb
MU3roToBJsieHuA
Paawiep CTpy)e4Hoi
KaHaBKiu
JKecTkocTb
cuctembICNUAA
Machine
rigidity
TBepaocTb
3aroToBKU
KpenneHue
3aroToBKU
Bbiner
WHCTPYMEHTa

Mpo4HocTb

Tny6uHa pesanua
COX
OceBan
3agHuia yron
TMepenHuii yron
KonuuyectBO

4= | CKOpOCTb pe3aHua

. HenpaBunbHbIi BbIGO
Bbicr] bl U3HOC PEXYLIMX KPOMOK pe)KaMOBpe3aHV|ﬂ P

HenpasunbHbiii BoIGOP
PexXuMoBpe3aHuA
Hapocrtoobpasosanue
Bbleam"BaH“e HepocTaTo4HaA NpoyHOCTb ‘ ‘ ‘ @® f ‘ f ‘
paboyeit YacTuHenpaBunbHbIA
BbIGOP Mapkv cnnasa

-
®
-»

HenpasurbHblil BoIGOP
pexumoBpe3aHrABObLe CUrtbl

Monomka pesannAHeocTaTouHanA |3 1 4 1t 1 L

XecTkocTb cucTembICIL

Buabl nsHoca pexxyLumx
KPOMOK

Hu3Koe KauecTso HapocToo6pasosaHue T | 1t ® 1t ®
obpaboTaHHoM Bu6paumm 3
NoBEPXHOCTH Manan rnybuHa pesaHna 3 3

»| -
-«

HenpasunbHbiii BoIGOp
peXVMOoBpe3aHmnA

HetouHocTb OﬁpaﬁOTKM HenpasunbHblii BoIGop t |3 L 4 1 1 4

reomeTpumnchpesbl

Bonbluvne cunbl pesanna
HepocTaToyHbli pasvep
Mnoxoe CTPy>euHoiKaHaBKu 33 3 1t
CTPY>XKoyAaneHue HenpasunbHblil BbIGop
peX1mMoBpe3aHuA

1 :Veemmunts ¥ :YmeHbwuTh @ :Mcnonb3oBath @ : BbibpaTh ONTUMAbHO




L Csepna

@ TepMuHbI U NOHATUA

LLinpnHa neHTouku

LLnpuHa 3aaHen
MOBEPXHOCTM

Mepemblyka

\ 3apHAR NOBEPXHOCTL / \\ TOM NoAbEMA BYHTOBOW NHWN
% vameTp
Viron [vawmeTp ceepna - = > = - Pu CTOBVKA

BbicoTa BepLUmMHbI T
-l XBOCTOBMKAYTON MNPy BEPLUVHE (ABOVHO yron B nnaxe)

3apHun yron

A L (BnmHa 2-x BUTKOB NIEHTOYKM)

vprHa \’émepxmmb
CTPY>XE4HOVKaHaBKK

TPY>KEe4YHaA KaHaBKa

[MaBHanA pexyLuan KpoMKa )
[lnvHa paboyeii yactu

Obuiana anvHa ceepna

(>) BnuAHMe reoMeTpUM Ha NPOLIECC pe3aHuA

Yron nogbéma
BMHTOBOW KaHaBKM

Mpu yBennyerHuun yrna nogbémMa BUHTOBON NNHUN 3PPEKTUBHAA MOLIHOCTb YMEHbLAETCA, OAHAKO MpW 60MbLIOM
YBENMYEHWUN yrna yMeHbLAeTCA XECTKOCTb CBEpna.

YMeHbLUEHNEe MOLHOCTY CBEPIEHMA <« Menblue - Bonbtue P
O6paboTka 3aroTOBOK C BbICOKOW TBEPAOCTHIO 4 MeHblue - bonblue P

YnyylueHue 0TBOAA CTPYXKW (BNA HEKOTOPbIX MATEPUANoB)
(OBpaboTka MaTepvana ¢ HU3Koii TBEPAOCTBHO, ANIOMUHVA U T.1,

QnuHa pa6oyeit
yacti

Yron npu
BepLUMHE cBepna

Pabouyan yacTb cBepna cnocobeTeyeT 0TBOAY CTPYXKM 1 COXX. CnmLKoM AnvHHAA paboyan YacTb CHUXKAET XECTKOCTb
KOHCTPYKLMW,a CIIMLLKOM KOPOTKaA yXyAwwaeT OTBOA CTPYXXKU U MOXET NPUBECTM K MOSIOMKE UHCTPYMEHTA.

OnTuManbHbIi Bbe)Op yrna 3aBucuT ot CBOIICTB o6pa6aTb|BaeM0ro MaTepuana v BNMAeT Ha 3Ha4eHne 0CeBO#A CUMbl pesaHuA.

4 Menblue - Bonbiue P
4 MeHblue - Bonblue P
4 MeHble - Bonblue P

YBeNu4eHme ConpoTUBNEHUA 0CEBOM CUNe PesaHuA
VBenyeHIe BEPOATHOCTI 06Pa30BaHIA 3ayCeHLA
O6paboTka 3aroTOBOK C BbICOKOI TBEPAOCTLIO

YMeHbLLEHVe 0CeBOIA CUbl pe3aHnA
YBennyeHme KpyTALLEro MOMeHTa
(O6paoTka MaTepitana ¢ HA3KOI TBEPAOCTHIO, AMIOMUHA 1 T.1.

LUnpuHa
NEHTONKM

JleHTO4KM cBEpN cnyxaT Hanpasnawwyrmu. naBHoe CONpPAXEHNe CMNHKM 3y6a 1 NEHTOYKN CHUXKAET KOHLEHTpaLumio
HaNPAXEHWIA, BO3HWKAIOLLMX MU CBEPNEHNN.
YMeHblLIgHYE CAN TPEHNA MeX/y CBEPOM I 3aroTOBKOI
YBenuuexue ysoaa ceepna

YMeHbLUEHIE CiN TPEHVA MEXAY CBEPIOM 1 3aroTOBKON
YMeHblUeHVE yBOAA CBepa

4 MeHblue - bonble p
4 MeHblue - Bonblue p

LLinputa
nepembI4Ki

ecTkocTb cBEpNA 3aBUCUT OT LIMPWHBLI Mepembliku. [nA athheKTUBHOro LEHTPUPOBaHWA NpU CBEPNEHUN Heobxoauma
[l0CTaTO4HAA LWMPUHaNepemblyky. B ToXe BpemA LMpoKanA nepembltKa yBeNNIMBaeT CUnbl pe3aHna.

YMEHbLUEHWE CUTbl pe3aHma 4 Meblue - Bonblue P
YMeHbLLEHNe XEeCTKOCTH cBepna 4 Metblue - Bonbiue P
XopoLuuit 0TBOZ, CTPYXKKM 4 MeHblue - Borblue P

O6paboTka MaTepuana ¢ Hu3Koi TBEPAOCTLIO, aniomukuA U T.n. 4 MeHblue - Bornblue P

YBenuueHne cunbl pesaHna

YBenn4eHmne XecTKoCTH cBepra

lMnoxoit 0TBOA CTRYXKM

O6paboTka 3aroTOBOK C BbICOKOI TBEPAOCTbIO

06paTHblii KOHYC

[lnameTp cBepna yMeHbLUaeTcA OT BepLUMHbI K XBOCTOBVKY ANA NPe0TBPALLEHNA TPEHNA MexXay nepedvprien ceepna u
3aroToBKOWN. YMeHblueHne avameTpa coctasnAeT 0.04~0.1mm. Ha 100 MM cpexxyLuen YacTu.

[nA nony4eHnA BbICOKON NPOM3BOAUTESNTBHOCTY CBEPST U CBEPN OTBEPCTVA YCAAKM 3aroTOBKU MMEIOT GOMbLLYIO 33AHIO
CBeYKy BO BpemaA paboTbl

3atouka

[lnnHa nonepeyHon pexxyLuei Kpomku 6onee, Yem Ha 50% onpeaenaeT 0CEeBY0 COCTaBNAIOLLYIO yCunuA pesaxua. MNoatomy
npy NOATOYKE HEOOXOAMMO YMEHBLUINTD AMIMHY NOMEepeyHoNn KPOMKY. Mpy 9TOM YyMEHLLINTLCA OCEBanA cuna pe3aHna 1
YNyHWKnTbCA OTBOA CTPYXKK, HO eC/n OHa 6y,ueT CNULLIKOM TOHKOI7I, TO YMEHbLUNTLCA XXECTKOCTb BEPLUMNHbI.

Tun noaToukw nepembi4ky | Mpochnb NONEPeyHoro ceverua O61wme xapaKTepUCTUKN | Tunbi ceepn KORLOY

Mach drill(MSD)
Vulcan drill(VZD)

XopoLLee LigHTp1poBaHme
XTun 3HaumTensHanA W1pKHa nepemblyKu
BbicokanA ecTKoCTb

YHuBepcanbHoe NpuMeHeHne

STun MpocToTa nepeToukm

Solid drill(SSD)
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(>) PaceT TeXHW4ECKMX NapaMeTpoB

Csepna L

CkopocTb pe3aHuA Mopaya Yron nopyb&ma BUHTOBOI KaHaBKM MawumHHoe BpemA
n-D-n vi D Id
ve ="~ (M/MWH = =tan+ (T2 =
n 1000 ( ) fn n (MM/OG) d=tan ( L ) T maLL. nfn (MI/IH)
+vc : CkopoCTb pesaHma (M/MuH) |, fn : Moaaa (Mmiof) +d : Yron HakmnoHa pex. Kpomku | +tc  : MalmHHoe Bpems (MUH)
. : [nameTp ceepna (Mm) i ) MukyTHaR noaada (M) +D : [lnametp csepna (Mm) *n :Yueno 0bopoTos (MuH-1)
*n 1 Yucno o6opoTos (MuH-1) . ) y v 6 A » «L : [lnvHa 2-x BuTkoB nexToukn (Mm) | +1d : TybuHa ceepneHna (Mm)
*m : KoHcTaHTa (3.14) n & Yueno obopotos (Muk') *m : KoHcTaHTa (3.14) +fn : Mopaya (Mm/06)

KpyTALmMiA MOMEHT 1 oceBoe ycunme

Md = KD2x(0.0631+1.686xfn)(kr-cm)

T = 57.95KDfnes(kr)

+ Md : KpyTAwmiz MOMEHT (Kr-cm)
+T :OceBan cuna pesanua (kr)
+D :[nameTp cBepna (Mm)

+fn :Topaya (Mm/06)
+ K : Koathduument

Ob6pabatbiBaembivt Matepuan (SAE/AISI) Mpenen Teky4ecTu, Kr/um? Teeppoctb, HB Koadhpuument K
Cepele 21 177 1.00
YyryHbl Koskue 28 198 1.39
BblCOKOI‘IpO‘{HbIe 35 224 1.88
1020(Yrnepoauctble ctamm C 0.2%) 55 160 299
Ctanu 1112(C 0.12, S 0.2%) 62 183 1.42
1335(KoHCTpyKLmMoHHble cTann,Mn 1.75%) 63 197 1.45
Xpomo- 3115 (Ni 1.25, Cr 0.6, Mn 0.5) 53 163 1.56
HUKeneBble 3120 (Ni 1.25, Cr 0.6, Mn 0.7) 69 174 2.02
cramm 3140 88 241 2.32
Xpowo- 4115 (Cr 0.5, Mo 0.11, Mn 0.8) 63 167 1.62
monubaeHoBble 4130 (Cr 0.95, Mo 0.2, Mn 0.5) 77 299 210
crand 4140 (Cr 0.95, Mo 0.2, Mn 0.85) 9 269 2 41
Hukene- 4615 (Ni 1.8, Mo 0.25, Mn 0.5) 75 212 212
MonubaeHoBbIE CTanm 4820 (Ni 3.5, Mo 0.25, Mn 0.6) 140 390 344
Xpomuctbie ctanu 5150 (Cr 0.8, Mn 0.8) 95 277 246
Xpomo- 6115 (Cr 0.6, Mn 0.6, V 0.12) 58 174 208
BaHapaueBble cTanu 6120 (Cr 0.8, Mn 0.8, V 0.1) 80 255 299
PacyeT KpyTALIero MOMEHTa 1 0CEBOM CUIbl Pe3aHuA
Md= Kid?* fn" + Md : KpyTAwmit momeHT (kg-cm) + fn : Mopava (Mm/o6) +d : InameTp caepna (Mm)
T=Kd -fn" + T: Ocean cvna pesams (kg) + K1, K2, m, n : Sunupuieckue KoadgmumeHTs
06pabarbiBaembiit Matepuan Ki m K> n
HuskoyrnepoaucTasa cranb 59 1.00 125.0 0.88
Kunawwe ctanu 35 1.00 55.0 0.88
JlaTyHb 25 0.94 44.4 0.87
AnomMuHUIA 15 090 333 0.78
LivHk 14 0.88 27.0 0.74
OnosAHHOLWMHKOBaA 6poH3a 2.0 094 216 0.75
OumnHKOBaHHOE Xeneso 0.3 0.57 6.4 0.55




L Csepna

(>) PekomeHAaLMM NO YBENTMYEHMIO CTOMKOCTH CBEp

®dakTopbIl, BNUAIOLME Ha CTONKOCTb
leomeTpuyeckme Mapka
Pexxumb! pesaHua napame'rpbll:mcrpymeu'ra crasa Apyrve
c = =+
os| z |87 % S| o= 2/ £s /| o0 | 6 |8C | Tx ¥ | o
oz &Ew 2 s | EE |85 85 =2 |53| 8 S% | @f | Sc | 20
=3 gl 2| O| S 5o |83 |8 Bg|as g oF | S5 BE
838 g oo iAEREetifofEE
° 2 | & g "8 2% "z F Teg| & B |Xga 87|88
+ OcnabnerHan pexyLan
KpoMKa (Manbii yron 1 3 1 1
330CTPEHUA)
* Bblcokan CKopoCTb pesaua | § )
Bbikpalumsarve
+ 3HauUTENbHbIN
U3HOCPEXYLLEN KPOMKM * 3 1 L)
* Bubpauvn 3 t 3 L4
+ 3aBbllleHHaRA CKOPOCTb
pesaHuA(kaTacTpoduyeckin  § (]
" 13HOC)
CTvpaHe * Hepoctarto4Hoe ymeHblUeHe
CKOPOCTM Pe3axyiA 1 °
(Karacrpodieckii UsHoC BepLLitHb)
* Butan cTpyxka 1t 1 ® 3
TMnoxoin + MakeT1poBaHm1e CTPYXKM
OTBOACTPYKKM BCTPY>KEYHOI KaHaBke Tt 1t
+ MoaropaHve cTpy>xKa 1 ®
* HuskaAa TO4HOCTb
Hu3Kasa TOYHOCTb KPEnneHnAMHCTPYMEHTa 4 A4 A4 t 3 ®
" ; ;
* HerpasurbHbIi BLIGOPABOMHOMO
Ka4ecTBo Y7 B Nnase 4 1t 24
obpaboTtaHHOro
oTBepcTuA * Hu3kan CkopocTb pesanita
(HenpaBunbHbIit BLIGOP MapKK Crinasa) t * ¥ @ L)
+ Hu3koe ka4ecTBo06paboTaHHoM
TIOBEPXHOCTH ° 3 4
Mepion . | * HenocTaTouHan XecTKoCTbCHCTEMbI PY
TEXHONOTHHECKOH | A 1t
npupadoTKu
+ HenpagunbHbilil BoIGOPPEXMOB
Moromka pe3§m i LA 4
PexowesgaLm | « Vsop ceepna 1 1t ° 4 o
110 YBEMYEHII0
CTOMKOCTH | « MakeTupoBaHHe CTPYXKIB 1 e N
ceepn CTPYXEYHbIX KaHaBKax

1 VYBenmuntb ¥ : YMeHblwMTb @ : Mcnonb3oBaTh @ : Bbibpatb onTvMarnbHo



Csepna L

(>) Tabnuua BLIGopa AMameTpa cBEpna NoA Hapesaemyto pesbby

e Pe3bba c OCHOBHbIM LIarom e Pe3bba c menkum warom
0603Ha4eHue pe3sbbl [vameTp ceepna 0603Hau4eHme pe3sbobl [vametp ceepna
M1 X 0.25 0.75 M25 X 035 2.2
M11 X 025 0.85 M3 X 035 2.7
M2 X 0.5 095 M85 X 085 32
Mi4 X 03 1.1 M4 K05 85
M45 X 05 4
Mi6 X 0.35 1.25
M5 X 05 45
MI7 X 0.35 1.35
M55 X 05 5
Mi8 X 0.35 1.45 M6 X 075 53
M2 X 0.4 16 M7 X 075 6.3
M22 X 0.45 1.75 M8 X 1 7
M23 X 0.4 1.9 M8 X 075 7.3
M25 X 0.45 2.1 M9 X 1 8
M2.6 X 0.45 29 M9 X 0.75 8.3
M3 X 06 24 M10 X 125 838
M3 X 05 25 M10 X ! o
M1 X 7 .
M35 X 06 29 0 0.7 93
M1 X 1 10
M4 X 0.75 3.25
M1 X 075 10.3
M4 X 07 33 M12 X 15 105
Ma5 X 075 38 M2 X 125 10.8
M5 X 0.9 41 M12 X 1 11
M5 X 0.8 42 M14 X 15 12.5
M55 X 0.9 4.6 M14 X 1 13
M6 X 1 5 M15 X 1.5 13.5
M7 X ] 6 M15 X 1 14
V8 X 105 6.8 M16 X 15 145
M9 X 1.25 78 M1 X ! 15
M17 X 15 155
M10 X 15 85
M17 X 1 16
M1 X 1. .
5 95 M18 X 2 16
M12 X 1.75 10.3 M1 X 15 165
M14 X 2 12 M18 X 1 17
M16 X 2 14 M20 X 2 18
M18 X 25 155 M20 X 15 185
M20 X 25 175 M20 X 1 19
M2 X 25 19.5 M2 X 2 20
Mo4 X 3 o1 M22 X 15 205
M27 X 3 24 M22 A ! 21
M24 X 2 22
M30 X 35 26.5
M24 X 15 225
M33 X 35 295
M24 X 1 23
M36 X 4 32 MZ5 X 5 23
M9 X 4 35 M5 X 15 235
M42 X 4.5 375 M25 X 1 24
M45 X 45 405 M26 X 15 245
M48 X 5 43 M27 X 2 25




L Csepna

(») PekomeHpauum

® Bbi60p cBEpNUNbHOro NaTpoHa ® [IpumeHeHune COX
+ Bbicokan TO4HOCTb 06paboTky MOXET 0becneynBaThCcA TONbKONpY + Heobxoaumo cneautb 3a goctatouHoit nogaden COXX B 30Hy pe3aHua
TOYHOM 6a3VPOBaHNN 1 XECTKOM 3aKpeneHum ceepna « HopmanbHoe fasrenme ; 3~5 Kr/cm, pacxos COX : 2~5n/MuH

E/i é%/ S(i\ fé/
+ LlaHroBbIit naTpoH + CBEpMbHbIA NaTpoH + Mopaya COX B 30Hy 06paboTku
® YcTtaHoBKa cBepn ® YctaHoBKa obpabaTbiBaemon getanu
+ [inA 0becneyerna BbICOKON TOHHOCTI 06PaBOTKM 1 CTONKOCTY * TOYHOCTb YCTaHOBKY M XECTKOCTb 3aKpenmeHna 3aroToBkuobecneumsaeT
VHCTPYMEHTA, AoNyCcKaeTcA paguansHoe bueHune He 6onee 0,02mm BbICOKYI TOYHOCTb 06paboTKu
+ Paboyan yacTb He MOXeT 6bITb 62301 KpenneHuA
<
-~ ‘
¥ (TP
‘
N A
._@_ * PapyansHoe * He peonenyeTca0adpoaTs . Oy, oBpabaTLIBAGMOr0 OTBEPCTHAHE OMKHA  * YWTLIBAITE KECTKOCTb 3ArOTOBKU,TK.
Guerine He Gonee CBepo(CaeprnoHbi naTpor) VIMETb 3HRYMTENbHBIEOTKIIOHEHNA OT BEPTUKAMM  3rIG MOXET CTaTb MPUMMHOMCKONOB

0,02:m 10 paBoyeit YacTu

(> NpumeyaHue

1
2
3
4

[na yBenuyeHna cpoka aKcnyataumn HeobxoaMMO nepeTaymnBaTh CBEPSIa LaxXe Npu ManeHbKMX CKOMax Unm U3HoCax.
O6Lwumit pa3mep CPe3aeMoro CrioA Npy NepeToUKe No 3aaHen NOBEPXHOCTM HE AOMKEH NMPeBbILAaTh 1,5MM.

Hanuune TPEeLUMH UCKNKoYaeT BO3MOXHOCTb 3aTOYKMN.

[Mpw 3aTOYKe CBEPN PEKOMEHAYETCA MPUMEHATL 3aTO4HbIE CTaHKM ¢ YITY.

= =X ==

(> Npouecc 3aToukm ceepn

® MeTop 3atouku (cepua MACH drill)

HopmanbHansaroyka (H)

—

nonTouKo%nepeMkam (HM)

[lgoiiHan ¢
noAToKoAnepemsiykm ()

1) NMogroToBka
- Onpepenntb HeOH6X0AUMOCTb
nepeToyku. MpoBepuTb Hannyre
CKOMOBU M3Hoca. Ecrv ckon
AOCTaTO4HO 60MbLLION, TO YOpaTh
rpy6oii 3aTOYKOMN.

2) Onepauus 3aTO4KH
- YcTaHoBuTb 1
3aKpenuTb 3aroToBKY B
naTpoH. buexne
naTpoHa He LOMKHO
npesbiwatb 0,02Mm.




Csepna L

3) HopmanbHan 3aTouka ceepn (H)
- MpoBepUTH MOBPEXAEHUE M N3HOC MO KOHNYECKON MOBEPXHOCTH. Yro npu BepwmnHe(a) : 140°

- Y6paTb HEPOBHOCTY MNP MOMOLLM LWAMOBASILHOMO Kpyra, Kak BcnomoratensHbin yron(b)t : 8°~ 15°
yKa3saHo Ha puc. LLlepoxoBatocTb He fomkHa npesbiwaTh 0,02mMm.

MakcumansHoe pasnuane
BEPLUUH PEX.KPOMOK - 0.02MM

4) HopmanbHana ¢ noaTouKoi nepembiuku (HM) Yron pa3sopoTa NepemblHKii OTHOCUTENBHO JIMHN PEXYLLEii
- O6patuTe BHUMAHME, YTO OTKMOHEHWE OCY NEPEMBIYKY 11 OCH CBEPNA HE [ONXKHO KpoMmkm(a) : 155°~ 160°

npesbiwar 0,03 - 0,08MM (ANnA NPaBIIbHOR GaNaHCUPOBKY). Yron HaknoHa BUHTOBOM NHM(b) : 100°~ 105°
- Ocb cBEpNa [OMKHA ObITb HAKNOHEHa Ha 34°~ 40° OTHOCUTENBHO KacaTesbHOM Yron ycTaHoBKM LWnGhOBaNbHOrO Kpyra 0THOCUTENBHO OCK

LNMdoBaBHOrO Kpyra. cBepna(c) :34°~ 40°

5) IBoiHaA ¢ NoATOuKOM nepembiykm (AM)
- OKoHyaTenbHaA 3aTo4Ka NPOM3BOANTCA anMasHbiM Haaunem.
- MepBoHavanbHO HeobxoanMo 0bpaboTaThb MNOCKOCTb MO BCEN ANVHE

pexyLLei KPOMKU. 3aTeM OKOHYaTENbHO AOBECTY NPY MOMOLLY
anmasHon nacTbl.

LnpnHa N/L (a): 0.05Mm~0.16mm / yron N/L (b): 24°~26°

o TIP

- BepwwhHa csepna

- [py OTCYTCTBUM NEPEMbIYKM AOMYCKAETCA CMELLEHIE
BepLUMHbI cBepna He 6onee 0,10MmMm.

- PekomeHaaumu ana Beibopa pasmepa 3epHa
- Anma3Hblii kpyr : 240~400 mesh
- Anma3Hblii Hapdunb : 400~600 mesh
- AnmasHan nacta : 800~1500 mesh

(>) PekomeHAyeMble reomMeTpuyeckue pasmepbl OTBEPCTHIA

@ Pasmepbl 0OTBepCTUI ANA CTaHAAPTHLIX BUHTOB 0 o0’ ‘
2D ‘ 2D

ISOd) M3 M4 M5 M6 M8 M0 M2 Mi4 M6 M8 M20 M2 M24 M27 M30 HiH,,I ‘ H,IH
Qds 3 4 5 6 8 10 12 14 16 18 20 2 24 271 30 ad 2d’

od’ 34 45 55 65 85 11 14 16 18 20 22 24 2% 30 33

oD 55 7 85 10 13 16 18 21 24 27 30 33 3 40 45 [ ] [ ]

oD’ 5 8 95 11 14 175 20 23 2 29 3 35 39 43 48 gall gdy)

H 3 4 5 6 8 10 12 14 16 18 20 2 24 27 30 v L

H’ 27 36 46 55 74 92 110 128 145 165 185 205 225 25 28 L) L

H” 33 44 54 65 86 108 130 152 175 195 215 235 255 29 32




L Knaccudumkauuna obpabatbiBaembix maTtepuanos 11

(») Tabnuua cooTBETCTBUA CTPYXKKONOMOB

OTtpuuaTenbHaa reoMmeTpus

MonoxutenbHaa reomeTpua

O6nactb NpUMeHeHuA L ([;{Ne)'&8 KYOCERA | TAEGUTEC | SUMITOMO | SANDVIK | KENNAMETAL | ISCAR WLATER |MITSUBISHI| SECO
_ p R R R R
ToHKanA yncToBas bP (@) FR(G) e
o6paGotka VL GP, PP FA FA,FL QF UF SF NF3 FHFS FF1
UncTosoe VF HQ FG LU, SU PF N NF NF4 SH,C Fr2
To4eHue VB SF SE 61 FaM PF5 LP -
va, Ve cQ MC sX - LF.CT TF NS6 SAC) | MF2,MF3
Monyuucrosoe
To4eHue Lp PQ FC - - MP3 MV MF5
HK. CS GS
Crane |y cencansioe | O NS MP, MT GU, UX QM, SM MP, MN GN NM4, NP5 | MAMH M3, M5
npumehermne WM PC GE PM M3M NMS5,NM6 MP -
YepHoBoe £ : : M5
ToueHMe HR,GR | PT.GT, HT, PH RT MUME, MX PR RN NR,RM | NM9,PP5 | GH.RP  |MRSMR6, MR7
GH PX RH, RX HG, MP PR RH NM NR4, NRF Hz R4S
Traxenoe VH HX HZ HP QR RM HR NR8 HV.HX, HAX | R6,R7,R8
YepHOBOETO4EHUE
HBSHCS, | RR6, PR,
v I K7 HU,HW HF IR MM : HDSHXD | R56,R57,R68
T WL XF. XP, XP-T SF FL Lc - FY .
yCTﬂEhA MArkKasa crtanb
- XQ, XS - : : sy .
w wp ws LUWSEW |  WRWL Fw WE NF sw FF2, MF2
Geictpan | GiicTpan nopaya BRI wa WT Guw WM WX Mw e NM MW MF5, M3
noaa4a pesaHue
. - WR RW - - R4R7
O6nacTs ) SH CJ, ST FS, VF, FX HM K - £ UX
LWaxXTHbIX CTBON
npuMeHeHnA KNUX- KNMX- KNUX- KNUX-71 - KNMX-19 -
VP2 MQ, GU EA su MF FP Fap NF4 M MF1
0O6paboTka Hep)kaBetoLen
VP3,HS | HU,TKMU | MPEM EX, GU MM MP MaM NM4 | MAGMMM | MF3
cTanu
MP, GS MS ET MU, HM MR RP RaM NR4 AM M5
MP c MT uz KF N T NM, MK5 LK M4
O6pabotka 4yryHa GR, VR s RTKT UX, GZ KM RP GN NM5,RK5 | MA MK M5
MA A, GC MA MA KR UN MA MAMKS | GH,-MARK |  MR7
VP1 MQ EA EF : FS, LF PF NF4 FI(G), LS M1
VP2 TK ML UP EG 23R MS PP MJ MF1
HRSA
VP3 MU EM EX Xcel-SM MP L NM4 MS, MS MF4
GJ,RS
MP MS ET MU : RP : NR4 MR4
06pa6oTKa anioMUHNA HA AH ML UP (GX), AG 23 MS PP MJ MF1
YncToBoe L XP FA LU PF UF : PE FV FF1
To4eHne VF GP . FP.FC, SI UF PF PF, PF2 sv F1
OGnacrs HVP XQ FG PM LF 14 . MF2
npumeHeHnA | TMonyuuctosoe
Tosenue P Ha,CK PC sU, sC UM M PF4,PF5 My Fo
YepHoBoe
hromo 25 MT MU PR, UR MF - PM5 M5
VP CFGFGQ FG FC KF LF PF PM FJ, LM Fi
Hep)xaBewLan cTanb
AnA HRSA L MQ SA KM MF M PM5 AM, MM MF2
MP K PC MU UM LF 17 M3
O6pa6oTka 4yryHalyryH
€25 Ha MT B KR MFUF 19 B cB M5
06pa6oTKa anioMUHIA AK, AR AH FL AW, AG AL HP AS, AF PM2 F AL
TOUHaA MexaHuKa KF, KM FSFUSF GF FF FY, FX,FZ um -GH LEREXL F. SR, S8, SM ux

(knacc ponycka G&E)




Knaccudukauua obpabatbiBaembix matepuanos Il L

(») Tabnuua cnnasoB KORLOY

Tun |10 Mapka

PVD

fvanasoH 0 ! ¢ Moko- |
i pese- | Mosepx- Bep- | e |Konuease
e pl:l1 oelns% 06nacTb npumeHeHnA | Tosexue POBEHE | HOCT Kariagka 0TpE3Ka | pevrine 259!’ b e MokpbiTne
TiN
NC3010 | P05-P15 | Yucrosoe ToueHve crant | @ L ) ° -Eﬁ'%(%?m
[InA BbICOKOCKOPOCTHOTO TiN
NC3215 | P10-P15 | ToueHwa cTanm u cTanbhblx @ -E M
MOKOBOK
Monyunctosoe ENO
203
NCazzo | Pisps | Tonuerosce . o o ° B
[lnA yHUBEpCanbHOro TiN
NC3225 | P20-P25 | ToueHnA cTanu u cTanbHblx| @ [ ] [ ] [ ] -; Qlﬁ_??CN
MOKOBOK
NC3120 | Poo-pos | YHWeepcansioe ° o o ° re
TOYeHWe cTamm MT-TiCN
T\NO
NC3030 | P25-P35 |YepHoBoe ToueHue cTamm | @ [ ] [ ] %% 3
MT-TiCN
O6paboTka TiN
NC5330 | P30-P35 | HuskoyrnepoamcTbix ® ® ® ® ® ® %Q‘%Q%N
1 LITaMMOBbIX CTanen o
TiN
TAxenoe YepHOBOE Al203
NC500H | P25-P35 | TmXeno ° ° -; MirTion
[lnA chpeseposanua u TiN
NC5340 | P30-P35 | To4eHutA Ha BbICOKUX / ) [ ® [ [ —ZQ'%??CN
CPeAHVX 1 HU3KVX CKOPOCTAX B
TiN
i BbicokockopocTHOe AlO.
NCM325 | P30-P40 (hpeaepoBaHve cTanu . ® _ M-TioN
[inA dhpesepoBanmA cTanm TiN
NC5350 | P35-P45 | Ha cpeaHei / Hu3KoiA ® —ZQ'%??CN
CKOPOCT !
;FDKS.HOS 4epHoBOE TiN
pe3epoBaHue ctanu
NCM335 | P35-P45 | g/ icowockopoctroe L4 f QI%%SCN
(hpesepoBaHue YyryHa
NC6205 | KO1-Kio | “McToBoe Touerme S ° A'ZO?
Ceporo 1 KOBKOTO YyryHa MT-TICN
NC6210 | KO5-K{5 | YHuBepcanbHoe TodeHue | o ® ° PY A'ZO?
Ceporo 1 KOBKOTO uyryHa MT-TiCN
NC6215 | K10-Kp | AIA ToKapHort obpatorin | - g o o ° o
CEeporo 1 KOBKOTO YyryHa MT-TICN
YHuBepcanbHan T‘NO
- Al
NC5330 | Ki5K2s | feeee e o o o e o —2 Az
TiN
X ToueHue HepxasetoLuei Al20
NC9025 | M25-M35 | [oe ° —Z AlOs
NC5330 | M25-M35 | YHMBepcansia e o o o o o 0o
obpaboTka 1-bii1 BbIGOP —2 MT-TICN
BbicokockopocTHoe TiN
NCM325 | M25-M35 | chpesepoBaHue [ [ (] fmo_s
HepxasetolLei cTanm MT-TICN
YepHoBoe (hpesepoBanme AN
- Al20
NCM335 | M30-M40 HepXaBetoLLen cTanm g —ZM%T?CN
YepHoBoe ToYEHNE i
. Al20
NC5330 | S15-525 | 0 e o5 e o o o e o % Az0s
i YiCTOBOE 1 MONY4MCTOBOE TIAIN
PC230 | P15-P30 (hpesepoBaHue ctanu L4 L ‘
[InA yHMBEpCanbHoro 1 TiN
PC3500 | P25-P35 | 4epHoBOro chpeseposakus e o o ° i: TIAN
cranu (1-i1 Bbi6op)
Mony4ncToBOE 1 YepPHOBOE *New TiAIN croit
PC3600 | P20-P30 | dpesepoBanue cTanu [ ‘Bh\wKan J———
1.bu‘,’1 Bb|60p ConpoTHBnEHMe OKUCAEHHNI)
IMonyuyepHoBoe, YepHOBOE TiN
PC3545 | P35-P45 | n TAxenoe dpesepoBanie ® i: TIAIN
cTamm
MonyuncToBanA u YepHoBan *New TiAIN cnoi
PC5300 | P30-P40 |NOVWCTOSIAUEPHORR | o | o | g | @ e o e
ConpoTuBneHite okMCREHHO)

obpaboTka cTanu

TEXHWYECKAA UHOOPMALNA
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mapka | _Avanason Togepx- Caep- | MOHO- |oyepe
Tun | 1SO o """#.'ﬁs"%"“" O6nactb npumeHenua | Todenne poBaHIE | HOCTH Karaeka 0TPEsKa | e Jgg;;?llae i lMokpbiTie
d [inA yHuBsepcanbHoro / n
PC5335 | P30-P40 | yepHoBoro dhpesepoBatna | @ ® ® ‘ v
cTanm (CmasbiBatolLan)
[inA yHmBepcanbHoro / * [OKpbITHE
PC5400 | P35-P45 | yepHoBoro dpesepoBarnd | @ [ [ [ ‘ TIAICIN
cTanm (CmaabiBatoLuasn)
N [ina dpeseposarma TiMeN
PC2005 | PO1~P10 | 3akaneHHoi crani ¢ ° _:mw
BbICOKOI1 TBEPAOCTHIO
Nely [lnA thpesepHoit 06paboTKM TiMeN
PC2010 | PO5~P15 | kaneHHoit cTanm i ° fmw
LITAaMNOBOK
N [nA dpesepoBanmnA AICIN
PC2015 | P10~P20 | yrnepoavcroii u ° ‘
LUTaMMOBO CTanm
YHusepcanbHoe New TiAIN croit
PC210F | P10-P20 | B4ICOKO-GKOPOGTHO® ° ‘ o s
¢pesepoBaHue cTanm ConpoTuanese okvCnGHMo)
TIAIN
PC3030T | P20-P30 | Pe3bboHapesaHue cTanm ‘
BbICOKOCKOPOCTHOE *New TIAIN crioit
PC203F | POS-P15 | (o cnanine cran ° |
YHuBepcanbHoe ] i
PC220 | P20-P35 | dpesepoBaHue cTanu [} ‘eﬂfmﬂfﬂiﬁ
P AnA Koxuesble hpesbl
Braaomoeamg TileN
PC303S | P05~P15 BbICOKONPOYHOM CTanM 1 ® _:T‘A‘N
cTanu ana npecc-popm
[inA Topuesoro TiMeN
©3epOBaHNA ‘
PC3IOU | P10-P20 | EEeSChooui crann -
cTanu AnA npecc-gopm
[inA Topuesoro AICIN
PC315E | P20~P35 | dhpesepoBaHya yrnepoavcron ) _7
1 KaneHHoi cTanm
[inA yHuBepcanbHoro / TIAIN
PC320 | P20~P35 | 4epHOBOrO TOPLEBOrO ° ‘
E (hpesepoBanmA
o
YHuBepcanbHoe TIAIN
PC205F | P20~P35 ceepnenne D<20mm L4 —7
[nA cBepneHna TIAIN
PC215G | P15~P30 TBepaocnnaBHoe CBepso *
& .
[inA cBepneHuA TIAIN
PC230F | P25~P35 TBepAocnnasHoe CBepro b —7
@ TIAICIN
PC325U | P20-Pgs | {17 cocbrern ° ‘
BEpAOCMNaBHoe CBEPO
&P TIAICTN
PC315G | P15~P30 TBepAocnnasHoe CBepro d
Hucrosoe u *New TIAIN crioi
MOSTy4MCTOBOE _
PC8TI0 | KOSKIS | 66aynapiioe Touenue | @ | @ ° E—
HepXaselowen cTanm
' BbicokockopocTHoe T
PCSS10 | k0515 Bcoxookopocrioe ° ° ﬁmm
MonyyepHosan un *New TiAIN crioin
PC5300 | K20-K30 | uepHoBas [ J [ J [ J [ J [ J [ ] ‘blcoxaﬁ 43H0COCTOMKOCTS |
05pa60TKa 4yryHa ConpoTuBAeHHe oKHCAEHMIO)
[lnA nony4epHoBoro *MokpbiTHe
PC5335 | K20-K30 | Toyenus u chpesepoBatna | @ [ [ ‘ TIAICIN
(CmasbiBatoLuan)
K 4yryHa
[nA nony4epHoOBOro * MokpbiTve
PC5400 | K25-K35 | Touenws v pesepoBaua | @ [ ] [ ] ‘ TIAICIN
(CmasbiBatowan)
uyryHa
Mony4epHoBoe 1 *New TiAIN croii
PC215K | K15-K30 |uepHosoe [ ) [ ) [ ) ‘blcoxanwznmcrthomb/
Cppe3epoBaH|/|e qerHa ConpoTHBEHHe OKUCNEHMI0)
TiMeN
PC2005 | KO1~K10 | HIA HcTosoro ° —:mw
(hpe3epoBaHuA YyryHa
AICIN
PC2015 | Ki0~Koo | HIA cTosoro ° ‘

(hpe3epoBaHuA YyryHa
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(») Tabnuua cnnasoB KORLOY

Mapka | Huanaso Opese- | Mosepr- Caep- | MoHO- |y pp
| p-
Tun | 1SO o npmeluse(;mn O6nactb npumeHeHna  Tosenve pOBaHHE | HOCTh Kariaeka 0TpE3Ka | pevrine Jggre:ﬁae tpess MokpbiTve
BbICOKOCKOPOCTHOE xNew TIAIN croia
PO203F | KOSKIS | gpeseposatine wyrywa o
*New TiAIN cnoi
PC220 | Kao.K3s | Yhecboanenee o  Emmm
&
[INA YMCTOBOTO TOPLEBOrO TiMeN
PC303S | K05~K15 (bpe3epOBAHHR yTyHa (] TIAIN
e [inA yHueepcansHoro/ »
TiMeN
PC310U | K10~K20 | 4epHoBoro TopLesoro ° fnm
GW (hpeaepoBanmA YyryHa
[inA yHnBepcanbHoro AICIN
PC315E | K20~K35 | Topuesoro (hpeseposanus ) —7
4yryHa
@ [ins yHuBEpCasbHOro TIAIN
PC320 | K20~K35 | Topuesoro thpeseposanma ° ‘
4yryHa
YHuBepcanbHoe *New TIAIN croit
PC20SF | K20-K35 | cocontine Dezowu ° e
&
[inA ceepnexna TIAIN
PC215G | K15~K30 °
TeepaocnnasHoe cBepno ‘
«
" [inA cBepneHna ‘ TIAICIN
PC325U | K20-K35 TeepaocnnasHoe ceepo ®
«
PC315G | K15~K30 TBepAOCNNaBHOE CBEPNO *
YncToBoe n . p
NONYYNCTOBOE *New TiAIN cnoi
PC810 | MIOM20 | Gosypaproe Tosemne | ® * * e
Hepxaselolyen cTanv
PCO030 | M25-M35 | depionee socen ° e o ° TN
- 4YEpHOBOE TOYeHMe ‘
HepxasetoLer cTamm
MonyuncTosana n *New TiAIN crioi
o PC5300 | M20-M30 | yeprioBas obpaboTka ) ) ) ) ) ° ‘?mccmwsnococmﬁkocm/
E Hepxaseloleil cTanu Conpotvinente okicneo)
« [I71A YHUBEDCANLHOTO #t YEPHOBOTO *TToKpbITve
PC5335 | M25-M35 | ToueHwA 1 (hpeseposatitA [ [ [ ‘ TIAICIN
HepXaBelouei cTan (Cuassizalolas)
MonyyepHoBoe 1
TIAIN
PC9530 | M25-M35 | yepHOBOE hpesepoBaHme [ (] ‘
HepxaseloLein cTanv
« [1NA yHUIBECANSHOTO 1 YEPHOBOTO *ToKpbiTHe
PC5400 | M30-M40 | TouenwA 1 hpeseposania [} [} [} ‘ TIAICN
HepKaBeloLleH CTam (Cmassieaiouian)
pCasas | MaoMa TAxenoe YepHoBoe TiN
545 | M30-M40 | dopesepoBaHve [ ) i:mw
HepxaseloLel cTanu
PesabboobpaboTka TIAIN
PC3030T | M20-M30 | ool ot orans _ e
« [inf yHuBEpCasbHOrO AIGIN
PC2015 | M10~M20 | dhpeseposatus ° ‘
HepxaBeloLLen cTanm
&
[InA 4nCTOBOrO TOYEHUA TIAIN
PCB105 | MOS-Mis | A7 reromerd To-on ° ° ‘
« [inA yHusepcanbHoro TIAIN
PC8115 | M15~M25 | i 4epHOBOrO ToNeHUA ° ° ‘
HepXxaBeloLLel CTanm
YHuBepcanbHoe *New TiAIN crio
PC210 | M15-M25 | chpesepoBaHue ([ ‘h\chauM:nccocTcﬂkactb/
HepxXaBelowelt cTanm Conporvanese oxvcesio)
« [InA yHnBepcansHoro TiMeN
PC303S | M05~M15 | TopueBoro thpeseposaHus ® fT IAIN
4yryHa
g [ins yHuBEpCasbHOrO .
TiMeN
PC310U | M10~M20 | TopueBoro (peseposaHus () fnw
4yryHa
«
[inA yHuBepcassHoro AN
PC325 | M15~M25 | TopueBoro (hpesepoBanma ® ‘
4yryHa
oz [ins yHMBEpPCAsTbHOTO AICIN
PC315E | M20~M30 | Topuesoro thpeseposatma ° ‘
4yryHa
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(») Tabnuua cnnasos KORLOY

Tun

ISO

cnnsa | Pheaa

06nacTb npuMeHeHnA

ToyeHue

poBaHHe

Moepx-
HoCTb

Kaaska

Orpeska

Caep-
nexie

Moo-
TNUTHbIE
ceepra

Korugsble
tpesel

MokpbiTne

PVD

PC205F | M20-M30

YHuBepcansHoe
csepneHne D<20mMm

*New TiAIN croit
(BblcOKaA M3HOCOCTOMKOCTS /
ConpoTaneHue oKucneHHio)

l

PC215G | M15~M25

[inA cBepnenuA
TeepAocnnasHoe CBepno

TIAIN

.8

PC325U | M20~M30

[inA cepneHna
TBepaocnnaBHoe CBepo

TIAICTN

%

PC315G | M15~M25

[inA ceepnexna
TsepaocnnasHoe cBepno

TIAICIN

%

PC8105 | S01~S10

[InA 4nCTOBOrO TOYEHMA
XapOCTOMKIX CraBoB

TiAIN

il

PC8110 | S05-S15

YncToBoe M nony4ncToBoe
6e3yaapHoe To4eHue
XKaponpoyHbIX Crnasos

*New TIAIN cnoi
(BHICOKAA UHOCOCTONKOCTS /
ConpoTHBNEHHE OKUCNEHIIO)

PC8115 | S10~S20

[InA yHMBeEpCaNbHOIN/4epHOBOM
TOKapHoit 06paboTku
XapOCTOKYX CniaBoB

TiAIN

/

PC5300 | S15-S25

MonyyncTosas
yepHoBanobpaboTka
XaponpoyHbIX CrnaBoB

*New TiAIN cnoi
(BbICOKaA M3HOCOCTOMKOCTD /
ConpoTHBEHHE OKUCNEHIIO)

l

PC5335 | S20-S30

JinA yHMBEpCANEHOT/YEpHOBO/
TOKapHOM 06paboTKM U chpe3epoBaHHA
XapocTOifkwx CnasoB

*Hogoe TIAIN
NOKpbITe
(CwmasbiBatolan)

PC5400 | S25-S35

JInA yHUBEPCANLHO/YEPHOBO/
TOKapHOi 06paboTKM U chpe3epoBaHiA
XapocToiiky Cnnasos

xHosoe TIAIN
MoKpbITUE
(CmasbiBatolLan)

|

PC3545 | S25-S35

TAxenoe 4epHoBoe
pesepopanne
XaponpoyHbIX CNasoB

TiN
TIAIN

PC2015 | S10~S20

[inA yHnBepcanbHoro
(bpeseposaHnA
XapOCTOMKIX CraBoB

AICTN

L

PC210 | S15-S25

YHusepcanbHoe
pesepoanue
XapOonpoyHbIX CMNaBoB

*New TIAIN cnoit
(BbICOKAR MIHOCOCTONKOCTS /
ConpoTMBAEHHE OKUCTEHMIO)

l

PC325 | S15~825

[inA yHuBepcanbHoro
TOPLIEBOr0O ppe3epoBaHmna
XapoCTOKMX CNaBoB

TiAIN

PC325E | S25~835

[inA yHnBepcanbHoro
TOPLIEBOro (hpe3epoBaHms
XXapOCTOMKIX CrNaBoB

AICTN

1

PC205F | S15-S25

YHuBepcanbHoe
cBepneHue D<20mm

*New TIAIN cnoit
(BbICOKAR MIHOCOCTONKOCTS /
ConpoTMBAEHHE OKUCTEHHIO)

l

pAbIA cnnas

6e3 NnoKpbITUA

TBe

A30 P25-P35

YHuBepcansbHoe
TOYEHE CTamm

Ho1 K10-K15

Yucrosan obpaboTka uyryHa
11 LIBETHOTO MeTanna

HO5 K10-K15

yuctoBan obpaboTka
yyryHa

G10E | K15-K20

lMonyuncToBan 06paboTka
UyryHa 1 UBETHbIX
MeTannoB

HO1 N10-N20

Yucrosan obpaboTka yyryHa
1 LIBETHOTO MeTanna

H05 N15-N25

yucToBan 0bpaboTka
yyryHa

KepmeTt

CC1500 | P0O1-P10

JinA nerkoii 06paGoTku CTan Ha
BonbLuytx CKOPOCTAX (ONTUMM3/OBAHO
/TR TOSHOTO PaCTauBaHIA)

*[okpbiTie
TIAICIN
(Cmasbisaiowan)

)

CC115 | P10-P20

BbicokockopocTHoe
MONY4NCTOBOE TOHEHNE
cTam

TiN
TiAIN

CC125 | P15-P25

[Mony41cToBOE M HepHOBOE
¢hpesepoBaHvie cTanm

TiN
TiAIN

1

&
CN1500 | P05-P15

[lnA HeMpepbIBHOTO 1
BbICOKOCKOPOCTHOO
pesanuA
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(>) KORLOY Grades

Tun |10 Mapka

cnnea

[nanason
TpUMEHeHNA
nolSO

06nacTb npumMeHeHA

Touenue

Opese-
poBaHue

Mogepx-
HOCTb

Karaeka

Caep-
nexve

Moro-
TUTHbIE
ceepna

Kotugabie
hpesel

MokpbiTne

Kepmet

CN20

P15-P25

YHuBepcanbHaa
obpaboTka cTanm

CN2000

P10-P20

[onyyncToBan 1 nony4epHoBas
o6paboTka cTanm

CN2500

P15-P25

[inA npepbiBuCTOrO
pesaHuA C BbICOKMMM
nopavamu

CN30

P20-P30

YepHoBoe thpeseposarmre
cTamm

CN1500

K05-K10

[InA BbICOKOCKOPOCTHO
uHMLWHON 06paboTkK
uyryHa

CN2500

K10-K20

[inA BbICOKOCKOPOCTHOIA 1
npepbiB1CTON 06paboTkn
uyryHa

Ky6uueckuii HuTpug 6opa KHB cBN

DBNX10

HO1-H10

[inA BbICOKOCKOPOCTHOIA,
6e3 yaapHoit 0bpaboTku
KaneHoi cTanm

DBNX20

HO5-H15

[InA BbICOKOIHEKTUBHON
obpaboTkn
Tepmoo6paboTaHHol cTanu

DBNX25

H15-H25

[InA BbICOKOCKOPOCTHOTO
11 MPEPLIBICTOMO pe3aHna
TepMoobpaboTaHHOM cTanu

DBN250

H15-H25

[inA 6e3 ynapHoit n
npepbIBICTON 06paboTKn
KaneHoii ctann

DBN350

H25-H35

VHMBepcaanoe TO4eHve
marepuanos BbICOKO TBEPLAOCTH.
[lonyckaetca TAxenoe
TIPEpbLIBICTO. Pe3arvA

DNC100

HO1-H10

[inA BbICOKOCKOPOCTHOI
6e3 yaapHoi obpaboTku
KarneHoii ctanm

*New TiAIN croit
(BbICOKAR MBHOCOCTOMKOCTH)

DNC250

HO5-H15

[lnA BLICOKOCKOPOCTHO B3
YAAPHOI 1 C HeBOMbLLMMK YapamK
06paboTKut kaneHoit cTamu

DNC350

H15-H25

[ina 06paboTku Ha cpeHNX
CKOPOCTAX C yAapamu
KanleHow cTann

TN
*New TIAIN crioi

DNC400

H25-H35

TpepbIBUCTOE 1 HE MpepbIBHOE
pe3aie Ha CpejHIX CKOPOCTAX
KaneHoi cTanm

TiN

DBN500

K01-K10

[nA cuHNLWHOI 06paboTKK
TUTbA C BbICOKO
TBEPAOCTbIO

DBN700

K05-K15

[InA BbICOKOCKOPOCTHOM
06paboTKu YyryHa

[lonukpucTanuyeckunan
ma3MKA(PCD)

DP90

NO1-N10

ToueHe TBEPAOrO CrinaBa, Kepammki,
anK cnnasos ¢

KpemHua Si > 12%, ropHble Mopozbl,
KamHu. Pasumep PCD 3epHa 50MkM

DP150

NO05-N15

ToueHue arnoMUHUEBbIX CriNaBoB

C copepxaHuem KpeMHiA Si > 12%,
Me/IHbIX CrINaBoB, PeavtHbl, AepeBa,
rpachuta. Pasmep PCD 3epHa 5SMkM

DP200

N10-N20

[MpeLm3noHHan obpaboTka
anioMHUEBbIX CTINABOB,
nnacTukos, aepesa. Pasmep PCD
3epHa 0,5MKM

MokpbiTue DLC

PD1000

NO1-N20

ToueHue UBETHbIX METaNOB,
anoMUHUEBbIX CTINABOB C
COJEPXKaHNEM KPEMHUA
7%<Si<13%

PD2000

NO1-N20

bpe3epoBaHite LUBETHbIX METANNOB,
MOMUHVEBLIX CNABOB C
COEPXaHIEM KPEMHIA
7%<Si<13%

PD3000

NO1-N20

KoHLeBoe thpeaeposaHie LIBeTHbIX
MeTannoB, antoMUHIEBbIX CMNABOB C
COZIePXXaHIEM KPEMHUA
7%<Si<13%

Anma3sHoe NoKpbITue

ND1000

NO1-N20

ToueHue LIBETHbIX MeTannos
1 rpacura

DLC
DLC

DLC

AnmasHoe
noKpbiTHE

1)

ND2000

NO1-N20

®pe3epoBaHme UBETHbIX
METannoB 1 rpadura

AnmasHoe
nokpbITHe

ND3000

NO1-N20

KoHueBoe thpe3epoBarie
LIBETHbIX METaNNOB ¥ rpachuTa

AnmasHoe
NOKpbITUE




L Knaccudumkauuna obpabatbiBaembix maTtepuanos 11

Tabnuubl COOTBETCTBUA MapoOK TBepAbiIXcrjiaBoB AJ1A TO4YeHUA

(») Teepabii cnnas 6e3 NOKPbITUA

' (0/:{£0)'4 SUMITOMO KYOCERA' ISCAR | SANDVIK | SECO |KENNAMETAL  TOSHIBA MITSUBISHI| HITACHI |VALENITE| WALTER [TAEGUTEC| NTK | DIJET
SRN5 S1F
S1P TX10S STIOT | WS208B P10
TX20 STi20T P20
SM30
TTX K45 VC6
o PW30 IC50M S30T M KM TX30 UTi20T | EX35 VC5 P30
s IC54 S6 TTR K420 EX40 VC56 P40
g TX40 EX45
= AT10 TU10 WAM10B M10
2 H13A AT15 K2885 TU20 UTi2oT vC27 M20
- H10F TTR K2S EX35 VC28
TU40 M40
IC4 HiP THM K68 THO3 HTIHOT | WHO5 VC3 K10
TH10 HTi20T | W10 VG2 K20
1C20 H1OF THR K8735 KS20 WH20 VCA K20M
KW1oH | IC28 K30

(>) CVD nokpbiThe

ISO | |,(oJ;{Ke)'4 SUMITOMO [KYOCERA| ISCAR | SANDVIK | SECO |KENNAMETAL| TOSHIBA |MITSUBISHI HITACHI VALENITE WALTER TAEGUTEC| NTK | DIJET
CA5505 GC4305 | TPO500 | KCPO5

NC3010 | ACB0SP | 220 CAS05 | TP0S00 | KR0S, [To105 | UEs10S TT8105
TP1500
ACB10P | CAS15 TT8110
L GC4315 | TP1501 | KCP10 UE6110 WPP10S
NCa2is* | AC700G | VPS5 |icetso | SoA315 | TRISOT | KCRIO - itores | DEBUIO  hGeoto | vessts | WERIRR || corsp
AC900G | CA5515 o TT8115
TP2500
NC3220 CA525 18120 Jc1iov
NCsooox | ARF000 VP12 108250 | GCAS0 | TGess | KGpags | 1925 | Ureowo | MGE025 | VPss2s | WEERR || cooep
NC3120 CAB525 e LC02Plcps Jc215v
NC3030 CR9025
o NCsooH | ACB30P | CAs535 | ic8ss0 | GCazas | TPoo00 | KOPSO. I 7o135 | UEGD3s | GM8035 | VPss3s | wibaos | 19100
s NCS00r CA530 TT8135 JC35V
I
o KoPis UHB400 77100 JC450
o KCM15
e NC9020 | acetom | cassts | Iceots | OC015 | vpooo | KCMisM | Tei2o | MC7015 UEslh || | meEE
KCM25 MC7025 WMP20S
Nesozs | GC2025 s MOTOZS laM2s | vpes2s | WMP20S | 1Topas
AC6030M | CAB525 TM4000 | KCMSS | T8180 fus7as | Gxao WAM30 | TT9235
NC6205 | ACA05K | CA4505 Gcazos | TK1001 | KSKOS | 75105 | MCS0OS | hiGasos | vp1sos | wkKios | TT7005 | CP JC105V
IC5005
GC3210
Ne21d | osrax | 010 reoot (KOKIS | reie MOS0 | sssis |0 ks |0 | P8 Jctiov
NC6215% CAd515 GC3215 | TGK1500 | KCK15B UC5115 Pis1s - oy
CA#115 | cggqs | GC3225
AC420K | CA4120 KOK20. | Ts125 WAK30 | TT6300

(> PVD nokpbiTue
ISO | (o);{5e)/ SUMITOMO KYOCERA| ISCAR | SANDVIK | SECO | KENNAMETAL| TOSHIBA MITSUBISHI| HITACHI VALENITE| WALTER |TAEGUTEC| NTK | DIJET

AH710 VC907
IC507 VC927
PC8110 PR1005 IC808 CP200 KU10T GH730
PC230 PR915 KU25T JC5003
PR1115 IC830 CP250 AH330 1P2000 VC905 WTA43
PC5300 PR930 1C908 GC1025 AH740 VP15TF JC5015
PC8115% PR1025 1C3028 AH120 VP20MF | IP3000 WTA41 TT5030
PC3545 PR630 CP500 GH330
PR660 IC330 GC4125
1C808 AH330 MP9005
PC8110 AC510U | PR915 1C907 GC1005 | CP200 KC5010 | GH330 VP10RT IP50S VC929 WSM10S
() PC8115% | EH510Z PR930 GC1105 | CP250 KC5510 | AH120 IP100S VC927 WSM20S ZM3
s PC5300% | AC520U IC3028 GC1020 GH730 VP15TF VC902 WSM30S QM3 JC5003
I EH5207 IC830 GC1025 KC5025 AH140 VP20MF VC901 WSM40S VM1
() PC9030 AC530U | PR1125 GC4125 | CP500 KC5525 AH630 VC905 TT5030 TAS JC5015
T PR630
o PC5400% PR660 GC2035 MP7035
L 1C330 AHB45 1718020
VC929
IC5100 VC903
EH510Z IC810 VC927
PC5300 EH5207 IC220 CP200 AH110 CY110H | VC902 TT5030
1C908 CP250 GH110 VC901
IC228 CP500 AH120 VC907
PC8105 IC808 TS2000 VPO5RT WSM10
PC8110 AC510U | PR915 1C907 GC1105 | CP500 KC5010 | AH110 VP10RT WSM20 TT5030
PC8115% | AC520U | PR660 1C3028 GC1025 | TS2500 KC5025 | AH120 VP15TF WSM30
PC5300 PR1325 1C328 GC2035 MP7035

PC5400%

SUMITOMO | KYOCERA| ISCAR | SANDVIK | SECO |KENNAMETAL| TOSHIBA \MITSUBISHI HITACHI VALENITE| WALTER |TAEGUTEC| NTK | DIJET

PV30X PV3010%
CN1500%* | T110A TN30 CM CT3000
T2000Z% IC20N CT5015 | C15M HT2 NS520 NX2525 | CH350Q 3N LN10
CC115% | T1500A | PV7020% |IC520N KT125 GT530*% | NX3035 | Czos* T15 CX50
o CN2000 TNGO CT525 TP1020 | HT5 NS530 UP3SN* | CH530 | VC83 WTA43X N20 CX75
s CN2500% | T3000Z* | TN620 IC30N GC1525% KT175 NS9530 . | AP25N* | CH550 WTA41%
3 CN20 TN6020 | IC530N TP1030% | KT195M | GT9530% | NX335 CH570 C30 CX90
> TN9O NS540 MP3025% CX99
° PVOO* NS730 N40
[
CN1500% | T110A NX2525 CT3000 [N10
CN2500%* T15 CX75

% : Kpemet ¢ nokpbiTem PVD % : HoBble crnasbl




Knaccudukauua obpabatbiBaembix matepuanos Il L

Tabnuua cooTBeTCTBMA MapoOK TBepAoro cnnaesa AnA gpesepoBaHuA

(») CVD nokpbiThe

ISO [, (o/;{E0)'A SUMITOMO [KYOCERA| ISCAR | SANDVIK | SECO |KENNAMETAL| TOSHIBA |MITSUBISHI| HITACHI VALENITE| WALTER [TAEGUTEC| NTK | DIJET
ACP100 Gezi 8515
mgggig* IC%400 | 5canen | MP1500 FH7020
NCM325 mpasgo | KCPM20 F7030 Ezes -
) NC5350% GC4230
= NONEES Mivasoo | KCMPSO | 3130 SM245 | WKP35S
: KC927M
o NC5330
) NC5340%
% O MP2500 3130 F7030
NC5350%
[y]
o NCM335 | ACP400 Gceodo | MMAS00
o
L2 IC5100 MK1500 | KC907M WAKS
KCK15 WKK25
TT6800
NC5330 | ACK200 MK2000 || Lo | TI115 MC5020 RS
KCPK30
*
NC5340 GC3330 | MK3000 || Lo | T1015 WKP35S
NC5350% GC3040 KC924M

(> PVD nokpbiTue

((0/:{E0)'A SUMITOMO | KYOCERA| ISCAR | SANDVIK | SECO |KENNAMETAL| TOSHIBA \MITSUBISHI HITACHI VALENITE| WALTER TAEGUTEC, NTK | DIJET
PC2005% ATH80D
PC2010% P20A PCA0BM
PC2015% ACS05E
PC210F* PCA12M
PC20M
GC1010 AP20M | JX1005
GP20M | TB60OS
JX1020
PC3600 CY9020
PC3500 | ACZ310 1C903 MP3000 WKP25 JC5003
PR730 1C908 KC522M | GH330 | MP6120 | TB6045
ACP200 1C950 F25M KUC20M VC935 TT7070 JC5015
PR830 GC1025 | F30M VP15TF TT7080
ACZ330 | PR630 IC1008 | GC1030 KC525M | AH120 CY250 TT7030
KUC30M UP20M | PTH30E Qm3
M3 JC5030
g PC5300 MP6130 | JP4160 WKP35 JC5040
= ACP300
© ACZ350 KC935M TT8020
o PC5400% PR660 1C928 GC1030 | F40M KC7140 | AH3135 | VP3ORT | JM4160 WKP45
o PC3545 T60M KC720 PTH40H
° PR730 1C903 KC5510 JX1020
© KC7020 | AH120 CY9020
g_ JX1015 JC5003
e TB6020
ACM100 CY250 Qm3
PC5300 | ACP200 GC1125 KC522M VC928 TT9030 | ZM3 JCs015
PR1025 | IC900 GC1025 | Fo5M KC725M MP7130 VC902
ACM300 | PR630 1C250 GC2030 KC735M JX1045 | vC901 JC5030
PC9530 | ACP300 | PR660 1C928 GC1030 | F30M KC7030 | AH140 TB6045 WQM35 | TT9080 JC5040
ACZ350 | PR1535 WSM35S
PC5400% IC328 F40M KC722 | AH3135 | MP7140 | JX1060 WSP45 | TT8020
PC3545 PR660 TB6060 WSM45S
PC8110% PR510 DT7150 KC510M VP1OMF VC903
PC6510 PR905 1C900 MK2050 | KC915M VP15TF VC928 TT6290 JC5003
IC910
1C950 KC520M | AH120 | VP20RT VC902 TT6030 JC5015
PC5300 IC350 VC901 TT6060
PC5300 | AC520U | PR620 IC328 GC1025 KC510M VP15TF | ACSO5E WSM35S | TT9030
PC5400% PR660 1C408 GC1040 | F40M KCU30M VP30RT WSM45S | TT8020
PR1535 S40T MS2050 MP9130 TT8080

ISO  |1;(o);{He)'fl SUMITOMO| KYOCERA | ISCAR | SANDVIK| SECO |KENNAMETAL TOSHIBA |MITSUBISHI| HITACHI|VALENITE| WALTER TAEGUTEC| NTK | DIJET

CN2000 TN100M NX2525 CT3000
CN20 T250A NS540 CH550 C50
CN30 TC60M IC30N KT195M | NS740 NX4545 CH570 CT7000

T250A CT530

o
s
T
©
o
o
o
o
©
o
o
e

NX2525

* : KpemeT ¢ nokpbituem PVD % : HoBble cnnasbl




