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2/PRAMET NEPXABKU — ANNGABUTHbBIN YKA3ATE/Nb

CEPUA R CEPUA & CEPUA ] CEPUA &
C DTGN(RL) EXT 346 PCLN(RL) EXT 247 SEUP(RL) INT 113
C.-DCLN(RL) EXT 249 415,441, PCLN(RL) INT 255 SEXP(RL) INT 114
C-DCLN(RL) INT s DUD 460,467  PDIN(RL)EXT 74 SEXPRL-EINT 115
C.-DDJN(RL) EXT 277 DVIN(RL) EXT 360 PDNN(RL) EXT 275 SI(RL) 479,524
C.-DDNNN EXT 278 DVPN(RL) EXT 361 PDUN(RL) INT 281 SI(RL)-S 526
C.-DDUN(RL) EXT 279 DVUN(RL) INT 364 PDXN(RL) EXT 276 SRDC(RL) EXT 126
C.-DDUN(RL) INT 282 DWLN(RL) EXT 377 PHz 533 SRDCN EXT 127
C-DRSN(RL) EXT 297 DWLN(RL) INT 382 PHZ-2 534 SRSC(RL) EXT 128
C.-DSDNN EXT 324 G PLBN(RL) EXT 290 SSBC(RL) EXT 139
C.-DSKN(RL) EXT 325 GFI(RL) EXT 37 PRDCN EXT 124 SSDCN EXT 140
C.-DSRN(RL) EXT 326 GFIL-L AXIAL 42), 444 PRSC(RL) EXT 125 SSKC(RL) EXT 14
C.-DSSN(RL) EXT 327 GFIL-R AXIAL 423,445 PRSN(RL) EXT 296 SSSC(RL) INT 144
C.-DTFN(RL) INT 354 GFIR-L AXIAL 424, 446 PSBN(RL) EXT 318 STFC(RL) EXT 155
C.-DTIN(RL) EXT 351 GFIR-R AXIAL 425,447 PSDNN EXT 320 STFC(RL) INT 158
C.-DVIN(RL) EXT 363 GFK(RL) EXT 455 PSKN(RL) EXT 321 STFC(RL)-A EXT 156
C-DWLN(RL) EXT 381 GFM(RL) EXT 439 PSKN(RL) INT 331 STFC(RL)-E INT 160
C.-DWLN(RL) INT 385 GFML-L AXIAL 426,448 PSSN(RL) EXT 3B STIC(RL) EXT 157
C.-SCLC(RL) EXT 75 GFML-R AXIAL 427,449 PTFN(RL) EXT 348 SVAC(RL)-DCEXT 193
C.-SCLC(RL) INT 81 GFMR-L AXIAL 428,450 PTFN(RL) INT 353 SVGC(RL) EXT 194
C.-SDJC(RL) EXT 96 GFMR-R AXIAL 429,450 PTGN(RL) EXT 349 SVHB(C)(RL) EXT 172,195
C.-SDNCN EXT 97 GG.(RL) INT 01 PTTN(RL) EXT 350 SVJB(C)(RL) EXT 173,19
C.-SDUC(RL) INT 102 GGI(RL)-90 AXIAL 430,452 PWLN(RL) EXT 380 SVJB(RL) INT 180, 204
C.-SRDCN EXT 130 GLSB 14 PWLN(RL) INT 383 SVIC(RL)-DCEXT 197
C.-SVHB(RL) EXT 177,201 GLSF(RL) EXT 410 S SVLC(RL) INT 205
C.-SVJB(RL) EXT 178,202 GLSF(RL) EXT-G a2 SCAC(RL) EXT 70 SVPB(C)(RL) EXT 174,198
C.-SVQB(RL) INT 183,210 GLSF(RL) EXT-S 413 SCBC(RL) EXT n SVQB(C)(RL) INT 181,206
C.-SVVBN EXT 179,203 K SCDCR EXT 72 SVUB(C)(RL) INT 182,207
CKIN(RL) EXT 287 KHP-CBN(RL) 251 SCFC(RL) EXT 73 SVVB(C)N EXT 175,199
D KHP-CLN(RL) 252 SCFC(RL) INT 76 SVXB(C)(RL) EXT 176,200
DCBN(RL) EXT 240 KHP-LBN(RL) 291 SCKC(RL) INT 77 SVXC(RL) INT 208
DCKN(RL) EXT 242 KHP-RSC(RL) 131 SCLC(RL) EXT 74 SVXC(RL)-E INT 209
DCLN(RL) EXT 13 KHP-SBN(RL) 328 SCLC(RL) INT 78 SWLC(RL) EXT 215
DCLN(RL) INT 254 KHP-SSN(RL) 329 SCXC(RL) INT 80 SWLC(RL) INT 216
DDJN(RL) EXT 273 KHS-SBC(RL) 142 SDJC(RL) EXT 9% SWUC(RL) INT 217
DDUN(RL) INT 280 M SDNCN EXT 95 SWUC(RL)-EINT 218
132,143 MS-EN 443,463 SDQC(RL) INT 98 X
DKH(RL) 253,292, MTIN(RL) EXT 347 SDUC(RL) INT 99 XLCCN 25BS 442
330 MVIN(RL) EXT 362 SDUC(RL)-E INT 100 XLCCNB 440
DRSN(RL) EXT 295 MWLN(RL) EXT 379 SDZC(RL) INT 101 XLCF(NRL) BS 461
DSBN(RL) EXT 313 P SE(RL) 478,522 XLCF(RL) 465
DSDNN EXT 315 P61(RL) EXT 470 SE(RL)-S 53 XLCFNB 459
DSKN(RL) EXT 316 P61(RL) INT 471 SEGC(RL) EXT 107 XLCFN B LFUX 466
DSSN(RL) EXT 317 P61S(RL)-1INT 474 SELP(RL) INT m XLXFL BS AXIAL 462
DTFN(RL) EXT 345 PCBN(RL) EXT 245 SELP(RL)-E INT 112
DTFN(RL) INT 352 PCKN(RL) EXT 26 SEUC(RL) INT 108
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rPYNNbl O6PABATbIBAEMbIX MATEPUAJIOB (WMG)

Obuiee onpeneneHue
maTepuana 3aroToBKU
KOHCTPYKUMOHHbIE CTanu,
HepsKaBeloLwwme CTanum, ...

P vEnN s H

Onpeaenexue No CTPyKType

U COCTaBy MmaTepuaszia 3arotoBku
YIIepoaucTbie cTanm,
NerMpoBaHHbIe CTanum, ..

OnpeaeneHne No TBepAOCTU

MAW Npeaeny NPOYHOCTU 3aroTOBKU
160 < 220 HB, 620 < 900 MMa, ...

P
2 | ]|
2 HEE
s HEE
4 HEE

KNACCUPUKALUA OBPABATbIBAEMbIX MATEPUANNOB DORMER PRAMET

lpynnbl ob6pabaTbiBaembix MaTepuanos «WMG» ucnonb3yoTcA
ANA NPOCTOr0 U HAZEXKHOro BbIGOpPA PEeXyLlero MHCTPYMEHTa C
ONTUMANbHbIMU PEXMMAMMN Pe3aHUA A7 KOHKPETHOWM 3aroTOBKMU.
Dormer Pramet pa3genseT OCHOBHble MaTepuasnbl 3aroTOBOK Ha
WecTb rpynn no usety:

© CUHUMA: KOHCTPYKUMOHHbIe cTanu (P rpynna)

o ¥enTblii: HepKaBetowme ctaam (M rpynna)

e KpacHbiit: uyryH (K rpynna)

e 3eneHblit: LBeTHble cnaasbl (N rpynna)

© KopuUHeBbIii: }aponpoyHble U TUTaHOBbIe cnaasbl (S rpynna)

e Cepblii: TBEpAbIE MaTepuranbl (H rpynna)

Kaxxpgaa us aTux rpynn AenuTca Ha NOArpynnbl C y4eTom cocTaBa u
CTPYKTYpbl MaTepuana. Tak, Hanpumep, rpymnna KOHCTPYKLMOHHbIX
cTanei P nenntcaA Ha yeTbipe noarpynnbi:

e P1 —aBTOomaTHble cTanun

* P2 —yrnepoaucTtble cTanu

* P3 — nernpoBaHHble CTanun

® P4 — MHCTPYMEHTa/IbHble CTanun

OKoHuYaTenbHoe JesieHWe  y4yuTbiBaeT CBOMCTBA maTtepuana
3aroTOBKW: TBEPAOCTb WM Npegen NpPOYHOCTU. ITO AenaeTca ANA
60/1ee TOYHOWN peKoOMeHAALMU MO BbIOOPY MHCTPYMEHTA U PEXKMMOB
pesaHuA.

Tabnuua Ha cnefylollein cTpaHuLe faeT OnMcaHue KaxKaol rpynmnbl
obpabaTbiBaeMblx MaTepManos ¢ 0603HAYEHUAMM.



WMG (FTPYNNbl O6PABATbIBAEMbIX MATEPUAOB)

TeepaocTb Mpepen
Tpynna1so  WMG (fpynnbl 06pabaTbiBaeMbix MaTepuanos) npouvoctn  lpumepbi Matepuanos
(HB unu HRC)
(Mna)
P11 C noBbILWEHHbIM COfiePXXaHUeM cepbl <240 HB <830 A11,A12
P1 P1.2 EIOMZ b el o C NOBbILLEHHBIM COpEpXaHIeM cepbl v Gocdopa <180 HB <620 A30,A35
(yrnepoAncTble cTanu ¢ yBennyeHHoii 06pabaTbiBaeMoCTblo pe3aHiem)
P1.3 C noBbiLLeHHbIM CORepXaHem cepbl, pochopa u cBuka < 180 HB <620 AC14, AC40
P21 ConepaHue yrnepopa <0,25% <180HB <620 Cr1kn, G2ne, (r3cn
P2 P2.2 A R LRI ConepaHue yrnepopa <0,55% <240HB <830 (ranb 40, (ranb 45
(HU3K0-, CpeiHe- 1 BbICOKOYrNepOANCTbIE CTanm)
P2.3 CofiepxaHue yrnepopa >0,55% <300HB <1030 Cranb 58, (ranb 60
P3.1 OTOXOKEHHble < 180HB <620 151, 15X
P3  p3 [erMposaKHbie Crak 3aKaneHHbIe 1 OTTyLLeHHble 180-260HB > 620 <900 16XCH, 20X0A, 40
(yrnepoaucTble CTanu co ceneHblo nerupoBanua <10 %)
P3.3 260-360HB > 900 < 1240 60C2A, 50X0A
P41 " 0TOXKeHHblE <26 HRC <900 Y8I,¥10,Y12A
P4  pgp !MCTPYMEHTATbHbIE CTaT 3aKareHHble 1 OTYLeHHbIe 26-39HRC > 900 < 1240 XB4O, 6X4M20C, XBT
(TBepAble CTany ANA MHCTPYMEHT, WTaMNOB U Npecc-Gopm)
P4.3 39-45HRC > 1240 < 1450 75XCMO, 90XMO
" M1 Oepputisie Hepxaselowme cranm <160HB <520 04X17T,08X13
M1.2  (HeynpouHsemble TepmoobpaboTkoii crau ¢ nos COfiepxaHuem xpoma) 160-220HB  >520 <700 08X18Ib, 12X17
M2.1 " 0TOXOKeHHble <200HB <670 15X11MO, 20X13
M2 M2 CPTHCHTHBIE HEDKABEIOLIE CTanu 3aKaneHHbIe 1 OTyLLeHHble 200-280HB > 670 <950 30013, 40K13
(ynpo! Tep p cTanm ¢ COAepaHyeM Xpoma)
M M2.3 Mocne crapenus 280-380HB  >950 <1300 65X13,95X18
M3.1 <200HB <750 02X18H11, 06X18H11
M3 M3 AJCTEHHTHbIE HepKaBeloLie Cran 200-260HB  >750 <870 08X18H10, 12X18H10T
(C MOBbILLEHHDIM COAEPKAHMEM XPOMa I HUKens)
M3.3 260-300HB > 870 <1040 10X17H13M3T, 20X13H4r9
M4 M4.1 AycteHuTHo-GeppuTHble (AynneKc) uam cynepaycTeHUTHbIE HepXaBeloLLye cTanu <300HB <990 03X22H6M2, 08X21H6M2T
M4.2  AycTeHuTHble AVCEPCUOHHO TBEPAEIOLLVE HepXaBeloLLye CTanm 300-380HB <1320 03X21H21M4T6
K1.1 ; OeppyTHbIi U1 GeppuTO-NepnuTHbI < 180HB <190 €410, C415
K1 K1.2 Grnuwm: (DeppuTo-NepAUTHbII UM NEPAUTHBIIA 180-240HB  >190<310 €420, C425
(cnnacTuHyaTbIM rpagutom)
K1.3 MepnuHblii 240-280HB  >310<390 430, (435
K2.1 OepputHblit <160 HB <400 K430-6, K435-10
KoKkwii uyryn - o
K2 K22 OeppuTHbIit NN NEpAUTHbIN 160-200HB > 400 < 550 K445-7, K450-5
(C KOMNAKTHBIM XNONbEBIAHbIM rpaduTom)
K2.3 MepauTHblii 200-240HB > 550 <660 K460-3, K470-2
K3.1 . OeppuTHblii < 180HB <560 BY35, BY40
K3 K3 BhCoKOpoubIA Wy (DeppUTHbIiE WM NepAUTHBIi 180-220HB > 560 <680 BY50,8460
(c wapoBMAHbIM rpaguTom)
K3.3 NepnuTHbiii 220-260HB > 680 <800 BY70, BY80
K41 AycTeHUTHbIV Cepblii uyryH (nerupoBaHHblil UyryH C ayCTeHUTHbIM NNACTUHYATBIM FpaduToM) < 180HB <190 YHTTI7L, YH1543L
K4.2  AycTeHWTHbIiA BbICOKONPOUHbIiA UyryH (1IernpoBaHHbii UyryH C ayCTEHUTHbIM LIAPOBIAHBIM rpaduTOM) <240HB <740 YH19X31U, YH2021L
K4 K43 . . <280HB  >840<980 4x22C
T et o
K4.5 320-360HB > 1130 < 1280 4x32
K5.1 OeppuTHblii < 180HB <400 YBr3o
K5  K5.2 Yyryn c BepmuKynapHbim rpaguTom DeppuTo-nepanTHbIi 180-220HB  >400 <450 4Br40
K5.3 MepnuTHblii 220-260HB > 450 <500 YBras
N1.1 Yucrblit aniomuHuii 1 fepopMupyemble anloMUHUeBbIE CNNaBbI <60HB <240 A7,A35
N1 N2 CpegHeii TBepAOCTYH 60—100HB  >240 <400 AN35, AMr2
Nlehopmupyembie e CNaBbl ;
N1.3 MoBblLLEHHOI TBEPAOCTH 100—-150HB  >400 <590 AKe, 116
N2 <75HB <240 An6, AMré/1
N2  N2.2  Aniomunuesble nuteiiHble Cinasbl 75-90HB  >240<270 AK5M4, AM5
N2.3 90-140HB  >270 <440 AM4.5Kp, BAIT12
N N3.1  JlerkooGpabaTbiBaemble MeAiHble Crnasbl = = M16, M3p
N3  N3.2 MegHbie cnnasbl ¢ xopoLueii v cpeaHeit 06pabaTbiBaeMocTblo, 06pasyloLuie KOpoTKylo CTPYXKKY = = 1160, N1LI40C
N3.3 MepHble cnnaBbl Co cpeaiHeil v nnoxoii 06pabaTbiBaemocTbio, 06pa3yioLLe ANMHHYI0 CTPYKKY = = bpA9X4, bpHBT
N4.1  TepmonnactuuHble nonumepbl = = Akpun, anactomep, 103
N4  N4.2 TepmopeakTusHble nonumepbl = = INOKCUAHbIE U NONMIQUPHbIE CMOTbI
N4.3  ApmupoBaHHble noMMepbI Ui KOMMO3ULMOHHbIE MaTepanbl - - (TeKnonAacTU, yrnennactik, TekcronuT
N5  N5.1  [pagur - - CM-1,3Y3-M, IT-2
N <200HB <660 BT1-0, Br1-1
S1 $1.2 YucTblil TUTAH M TUTAHOBbIE CMNABbI 200-280HB > 660 <950 0T4,BT14
S1.3 280-360HB  >950 <1200 BT16, BT22
S2.1 <200HB <690 10X23H18, 08X16H13M256
S2 XKaponpoutble Cnnasbl Ha 0cHOBe Xene3a
S S22 200-280HB  >690<970  45X14H14B2M, 16X11H2B2MD
S3.1 <280HB <940 XH7010 (311652), XH60BT (311868)
S3 aponpouHble CnnaBbl Ha 0CHOBE HYKeNs
$3.2 280-360HB  >940<1200 XH70BMTHO (311617), XH65BMTHO
S4.1 <240HB <800 JIK4
S4 Xaponpoutble cnnasbl Ha 0cHoBe KobanbTa
$4.2 240-320HB > 800 <1070 K49X20B15H10
H1  H1.1  3akanemHbiii n 0TywweHHbIi YyryH <440HB = 4X3, YHOXLL
H2 H2.1 3 . < 55HRC - 4X16
Hpp HHAnCHHRYI > 55 HRC = 413
H H3.1 <5THRC - 5XHB
H3 3akaneHHble cranu <55HRC
H3.2 51-55HRC - 75XM
H4 H4.1 3 SSSHRC 55-59 HRC = 11IM50, 9XBI
KaneHHble cTanm
Hgp “HAnEHRRECEN > 59HRC = 30KH2MA



NAPAMETPbI PEXYLLEFO UHCTPYMEHTA COI/TACHO I1SO 13399

Bce pexyLine MHCTPYMEHTbl UMEIOT KOHCTPYKTUBHbIE NapameTpbl, onpeaensemble ctaHaapTom ISO 13399. Huxe npepcraBaeHbl OCHOBHbIe
napameTpbl peXyLLero MHCTPYMeHTa, UCNo/ib3yemble B 3TOM KaTanore.

ISO 13399 3TO MeXAyHapoAHbIM CTaHAAPT, PEerlaMeHTUpPYWNini MHGOPMaLMIO O pexylwem WMHCTpymeHTe. CTaHgapT obecneuynsaet
npeacrasneHve MHGopmauumn B HelMTpasnbHOM dopmaTe, KOTOPbIA He 3aBUCUT OT onpeaesieHHON cuctembl Uau GUPMbI-NPOU3BOAUTENA.
OfHO3HayYHOe onpeaeneHve NapameTpPoB MHCTPYMEHTA B COOTBETCTBMM CO CTAaHAAPTOM, KOTOPbIM MOXeT bbiTb 06paboTaH nwbbim MO,
MOBbILIAET KAYECTBO CBA3U MEXKAY CMCTEMaMU U obecneymBaeT 6ecnpenaTcTBEHHbI 0OMEH 31EKTPOHHbIMW AaHHbIMU. UCnonb3ys eaAnHbIN
A3bIK 0OMEHa AaHHbIMW, MOXKHO NOBbICUTb 3GPEKTUBHOCTb U KauyecTBO cbopa nHbopmaLmu. Bpemsa 06paboTKM CyLLECTBEHHO COKpaLLaeTcs,
YTO NO3BOAUT BbLICTPO M YAOBHO OPUEHTUPOBATHCA B AaCCOPTUMEHTE PEXKYLLErO MHCTPYMEHTA, KOTOPbIM cocTouT U3 6onee yem 40,000
nosuumn. Npu MCNONb30BAHUM CUCTEMbI, COBMECTUMOM cO cTaHAapTom 1SO13399, oTnagaet HeOH6XOAMMOCTb PYYHOro BBOAA AaHHbIX U3
KaTanora yepes KOMMNbIOTEP B CUCTEMY.
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1S0 13399 OnucaHue 1S0 13399 OnucaHue
APMX MakcumanbHas rny6uHa pesanusa L Nnuna pexyuied KpomKu
B LLinpuHa xBocTOBYKA LAMS Yron HaknoHa pexyLieil KpOMKM
BD llnamerp kopnyca LB NlnuHa kopnyca
BLRAD Paauyc anemeHTa XeCTKOCTM AepxaBKu LF (OyHKUMOHANbHAA ANUHA
BW LUInpuHa NNacTUHbI MO MECTY YCTaHOBKM B AePHaBKY LFA Pa3mep yacTut GyHKLMOHANLHOI ASMHbI
CDX MakcumanbHas rny6uHa KaHaBKm LFS BropuuyHaa dyHKumoHanbHaA AAMHa
CND Qnamerp otBepctia ana noasoaa COX LH [lnuHa ronoBku
CUTDIA MakcumanbHbIii AMaMeTp 0Tpe3Ku 3aroToBKM LU Pabouas AnuHa (Makc. pekomeHgyemas)
cw LUInpuHa kaHasku M M pazmep
CWTOLL HuxHee 0TKNOHeHIe WIUPUHbBI pe3anua OAL 061aq anuHa
CWTOLU BepxHee 0TK/0HeHMe WUPUHBI pe3aHusa PDX [Jwuctanuyma npoduna no ocu X
D1 [Nlnametp oTBEPCTUA NNACTUHDI PDY Juctanuyna npoduna no ocn Y
DAXIN MUHMManbHbIil BHYTPEHHNII AMAMETp TOPLIEBOIA KAHABKN PSIRL JeBblit yron HaK/0Ha pexyLLeil KpOMKM
DAXX MakcmanbHbIil HapyXHblii AMaMeTp TOPLIeBOII KaHaBKN PSIRR [TpaBblit yron HakNoHa pexyLuein KpOMKN
DCON MS [lnameTp coeiMHeHNs o CTOPOHbI CTaHKa RE Paguyc npu BeplunHe
DMIN MuHUManbHblii AMameTp 0TBEPCTUA S ToNLMHA NNACTUHbI
DMINP MuHUManbHbII AMaMeTp nepnexANKYNAPHOro 0TBepCTUA S1 0611125 TOALLMHA NNACTUHDI
GAMO OpToroHanbHblil nepesHuil yron TP LWar pe3b6bl
GAMP OceBoil nepegHuit yron TPI KonuuectBo BUTKOB Ha Aloiim
H Bbicota xBocTOBYKA TPIN MuHMManbHoe KONYEeCTBO BUTKOB Ha AI0iiM
HBH BbicoTa BbICTyNa ronoBKm aepaski TPIX MakcumanbHoe KonnyecTBo BUTKOB Ha AOIiM
HBKW LLnpuHa BbICTYNA FONOBKI AePKaBKIA TPN MuHUManbHbIii Wwar pe3bobl
HF OyHKLMOHANbHAA BbICOTA TPX MakcumanbHblii war pe3sb6bl
IC [JlnameTp BnncaHHON OKpYKHOCTH w1 LinpuHa nnacTuHbl
INSD Qnametp nnacTuubl WF OyHKLMOHANbHAA LWUPKHA
INSL [lnvHa nnacTuHbl WFS BropuyHas gyHKuMOHaNbHaA WnpuHa

KAPR [naBHbIi yron B nnaxe



DORMER JPRAMET

CALCULATOR
O/ PYKOM

DORMER 2 PRAMET

Savings Calculator

Price per insert or tool Existing

Hawe npunoxeHune Calculator L

Nno3B0/AET NPaBUIbHO BbIBPaTh
PEeXUMbl pe3aHna U OLEHUTb
CONyTCTBYOLLIME MapaMeTpbl NO
3a4aHHbIM YCNOBUAM ANA BCEX
OCHOBHbIX BUA0B 06paboTKM.

EUR

Mumber of inserts per Existing Mew

tool
0,00 0,00

Number of components Existing
per edge set (tool life)
0,00

Simply Reliable.

Max. indexes per insert Existing

ar tool
0,00

£ Download on the
| Tool or insert cost per Existing
. App Sto re component
0,0000

Q GET ITON . Free machine capacity 0.00
GOOgIe Play Savings per 0.00 EUR
component

"= Download on | Savings per batch or
A

v AppGallery e

www.dormerpramet.com @ DORMER @ PRAMET



| TOKAPHbIA MUHCTPYMEHT ISO




12

[ 18

) 57

219

L) 386

L1 482

2 528

L1 536

TOKAPHAA OBPABOTKA — COAEPXAHUE

rPYMMbl OBPABATbIBAEMbIX MATEPUAZIOB WMG
1ISO 13399
MHCTPYKUUA I
HABUTATOP I
MO3UTUBHBIE NNNACTUHDbI I
HEFTATUBHbIE N/TACTUHDI I
OBPABOTKA KAHABOK U OTPE3KA
TOYEHMUE PE3bbbI
n

CTPOTAHUE

TEXHUYECKAA UHOOPMALMUA



CMEHHbIE MHOTOTPAHHbIE NNACTUHbI — OB30P

0 % PRAMET
D IC D1 L S

{ma) (M) {am) {m)

1204 12.700 5.16 12.90 4.76
1606 15.875 6.35 16.10 6.35
1906 19.050 7.94 19.30 6.35
2509 25.400 9.12 25.80 9.53

0603HaueHue % Ve f ap VO f ap Ve f ap Ve f ap ¥e f ap v f ap
{Mw) /i) {wmjob)  {ww) Mme)  {nwiod)  {mm) D/} (Mmjos)  {um) {M/MmE)  {Mmjo6)  {Mw) {w/wH)  {Mm/os)  {mm) {/mue)  {amjob)  {um)
230

mTpMﬂ [N NONyYUCToBOM U YepHoBol obpaboTku ¢ yaapom u 6e3 ypapa.

CNMM 160612E-DR T9315 12 M 225 045 60 - - - W20 045 60 - - - - - - - - -
Q W 200 045 60 120 041 60 P 190 60 - - - - - - - - -
W W 170 045 60 P 100 041 60 | —@ - - - - - - - - - -
CNMM 190608E-DR T9315 08 M 215 040 80 - - - PI200 040 80 - - - - = - - - -
T9325 08 M 190 040 80 110 036 80 P 180 040 80 - - - - = - - - -
CNMM 190612E-DR T9315 12 M 220 045 80 - - - 205 045 80 = = = = o= o = = o
T9325 12 W 195 045 80 W 115 041 80 WP 185 045 80 - - - - - - - - -
T9335 12 M 170 045 80 W 100 041 80 [ - - - - - - - - - - -
CNMM 190616E-DR T9325 16 M 195 050 90 W 115 045 90 P18 05 90 - - - - = - - - -
T9335 16 M 170 050 90 w100 045 90 | - - - = = = - - - - - -

04, 1007 % \P

12
14
‘\%40 TeOMeTPUsA ANA YePHOBON U TAXeNoli YepHoBoli 06paBoTkut ¢ yaapoM u 6e3 yaapa.

CNMM 190616E-HR 6640 1.6 M 75 060 100 % 45 054 100 70 060 100 - - - - - - - - -
T8345] 16 M 55 060 100 ® 30 054 100 50 060 100 - - - - - - - - -

T431)5% 16 B 105 0460 100 P &0 054 100 P o5 NED 100

CNMM190616E-HR:T8345 Mpu 3aKase HEO6XOAMMO MCMNo/1b30BaTb NOAHOE 0603HAYEHNE NAACTUHbI C reomeTpmeﬁ M cnnasom

Mapka TBepaoro cnniasa

Pa3,C||eJ'IMTeI'IbeII7I 3HaK — ABoeTo4ne

0O603HayeHMne nnacTuHbI no I1SO

Mprmep cTpaHMLbl BbI6Opa MHCTPYMEHTA. [l1A KaXKA40ro TMna MHCTPYMEHTa napameTpbl 6yayT oTamMyaThbes.
12



CMEHHbBIE MHOITOrPAHHbIE NNTACTUHbI — OB30OP

Mo3. Onucaune Mo3. Onucaune
Tun nnacTuHbl 0603HaueHue
(xemaTnueckiii yeptex Mapka TBepaoro cnnasa

Tabnuua pasmepoB NiacTuH, Mm

1306paxeHue

@ 6 606 0 0O

[Tpodunb rnaBHoi pexyLuei KpOMKI

MuKTOrpaMMbl: CeLuuyecKine 0COBEHHOCTY 1 TUM PeXyLLEil KPOMKH

Paguyc npu BepinHe, MM

Onucanne reomeTpun

06nacTb NpuMeHeHusa



OEPXABKWU - OB30P

o I R REE D @ 0

ﬂep)KaBKa ANA BHYyTPeHHero To4eHUA Cyrnom B nnaHe 93° u nnactuHamm DN..
[llepxaBKa ¢ Kpennexuem HeraTuBHbIx nnactui DN.. 11, 15 npuxsatom 1 NpaBOCTOPOHHEIA/NEBOCTOPOHHEI KOHCTPYKLMeld UMeeT ceyeHme
XBOCTOBUKA @25. .. 50 MM U BHyTpeHHuii nogsog COX. MuHumanbHblit auametp oteepctiud @32 mm.

T

X
DMIN

[
=

wl o

2| \J
LH

LF HF

[——

-l (0
% 3 ©0
=0 =

)

DCON N DY F
06o3HaueHMe S DMIN WF H HF LF LH LAMS  GAMO GA & o
(mm) (m) (m) (m) (m) (m) (m) () ()
A25T-DDUNR 11 25 32 17 23 1.5 300 28 -12 -6 4 0.96 Gl046 DD11 -

v 168  Glo46 DD -

A32T-DDUNR 11 ) 4 ) 30 530 30 -0 -6
A4OT-DRPPPR15 40 50 7 37 185 0 36 N 6 @ @ m m
A50U- 15 50 63 35 7 B 50 39 -8 6

v

A25T-DDUNL 11 25 32 17 23 1n5 300 28 -12 -6 0.96 G046 DD11 -

I. A32T-DDUNL 11 32 40 22 30 15 300 30 -10 -6 4 1.69 G046 DD11 -
A40T-DDUNL 15 40 50 27 37 18.5 300 36 -1 -6 v 259 Gl044  DD154  AT002
A50U-DDUNL 15 50 63 35 47 235 350 39 -8 -6 4 5.25 G044  DD154  AT002

o]

el &7

Gl044 DN.. 1506..

Gl046 DN.. 1104..

»
2 m @ #

DD11 DCS 09 1.7 DDS 267-01 US 2004-T09P FLAGT09P

DD154 DCS 12 39 DDS 266-02 US 2002-T15P FLAGT15P/3,5

7. 3 D & =

=5 CrY

AT002a DN.. 1504.. - DDS 266-01
AT002b CER DN.N 1506.. DCS 1204 -
AT002c CER DN.A 1506.. DCS 12Q2 -

Mprmep cTpaHMLbl BbI6Opa MHCTPYMEHTA. [l1A KaXKA40ro TMna MHCTPYMEHTa napameTpbl 6yayT oTamMyaThbes.
14



Mo3. Onucaune

Mos.

OEPXABKWU - OB30OP

Onucanue

Tun ToKapHoli AepraBkn

[pynnbl 06pabatbiBaemblx MaTepuanos

(ncrema 3aKpenyieHna nyiaCTUHbI

11306paxeHue "

Onucanue

Tunosas cxema 06paboTkm

(xemaTuueckiit yeprex

[JlocTuraemoe KauectBo 06paboTaHHoli NOBEPXHOCTH

XapakTepuctika ycnouii 06paboTkia

TexHonornyeckme BO3MOXHOCTH

O 0 00 06 06 0 00

KoHcTpykuma no Hanpasneuio (npaBoe/neBoe/HeiiTpanbHoe)

[lepkaBKku 1306paatoTca B NpaBom ucnonHeHuu (R)
GAMO - nepepHuit yron pe3ua (M. TEXHYECKYH YacTb)

LAMS — yron HaknoHa pexyLLeil KpOMKI (CM. TeXHUUECKYH0 YacTb)

© 06 6 6 © 6 6 6 6

0603HaueHue

OcHoBHble pa3mepbl (MM) 1 yribl 2

BHyTpenHuii nogsos COX

Macca, kr

KomnnekT coBMECTUMbIX CMEHHbIX NacTUH *)

KomnnekT 3anackbix yacteii >4

KomnnekT onLuoHanbHbix KomnnekTytouux 39

Tunopa3mep COBMECTUMBIX NACTUH

3anacHble yactu

OnumoHanbHble KOMNAeKTylowmne

Homep rpynnbl NNAcTUH U 3anacHbIX yacreii MCNONb3YeTCA TONIbKO B 3TOM KaTasiore U He MOXeT ObITb MCNONb30BaH AN 3aKa3a.

3anacHble YacTv 1 ONLMOHANbHbIE KOMNAeKTyoLne I/I306pa)KeHbI (xematyHo. B HEKOTOPbIX C/lyYaax LobasneHa I/IH¢0pMaLlI/Iﬂ 0 KpyTALLeM MOMeHTe 3aTAXKI, [NHE U pa3mepe p€3b6bl BUHTOB.



NpumeHeHne

TOKAPHbIA UHCTPYMEHT — MUKTOrTPAMMDI

B OcuosHoe npumeHere

P1  BoamoxHoe npuMeHeHme

0cobeHHOCTH

Yncroas obpabotka —
0YeHb XOpOLLEe KauecTBO NOBEPXHOCTI

Monyyuctoas obpabotka —
XopoLLiee KauecTBo MoBEPXHOCTH

YepHoBas obpaboTka —
HeT Tpe6oBaHWii N LUepoXoBaToCTU

%®e

(rabunbHble ycnosua 06paboTki

HecrabunbHble ycnosua 0bpabotkm

KpaitHe HectabunbHble ycnosua 06paboTku

[epBbiii BbIGOP

= [lna xpynkux matepuanos (KOpoTkas CTpyxKa)

kb

u Taxenble ycnoBua 0bpabotku

1]
(06paboTka ¢ BbICOKOi Nofaueit

&

HSC  BbicokockopocTHas 06paboTka

(%)

TexHonoruyeckne BO3MOXKHOCTH

[l BA3KUX MaTepUano (ANMHHAA CTPyXKa)

[eomeTpusa ¢ nogumwatoei kpomkoii Wiper

06paboTka ¢ 6onbLIMM BbINETOM

06paboTka xene3Hof0POKHbIX Konec

(06paboTka TOHKOCTEHHBIX 3ar0TOBOK

YHI/IBepCBJ'IbHOE npuMeHeHne

o =@ S m

OcTpble pexyLune KpomKu

CKpyrneHHble pexyLLue KpOMKI

PexyLume Kpomkn ¢ dackoii

CKpyrneHHble pexyLLne Kpomki ¢ Gackoii

PexcyLme KpoMKM ¢ ABOIIHOI Gackoii

CKpyrneHHble pexyLLvie KpOMKI ¢ ABOIHOI (ackoli

Hapy»Hoe ToueHue no KoHycy

BHyTpeHHee ToueHue N0 KOHycy

KonupoBanbHoe ToueHue KaHaBOYHbIM
UHCTPYMEHTOM B JIt000M HanpareHu

KonupoBanbHoe ToueHwe TopLieBbIX
noBepxHocTeli

KOI'IVIpOBaﬂbHOE TOYeHue TopLeBbIX
nosepxuoaeﬁ B 0TBEpCTUU

Touenne TOpLEBbIX YCTYNnoB

Moape3aHue Topua 6e3 ycTynos

&) )

I-p',

L]

1hi)

1 A7 )|

06paboTka dacku

06pabotka obpaTHoii dackm

06paboTka ¢acku B 0TBEpCTIMN

Hapy»Hoe npogionbHoe ToueHue ¢ ycTynamu

BHyTpeHHee NPOAO0/IbHOE TOUEHNE C YCTYnamu

HapyxxHoe npoponbHoe ToueHue 6e3 ycTynos

BHyTPEHHee NPoA0JIbHOE TOYEHNE 6e3 ycrynos

ELL

)

]
)
I

i

(06paboTka TopLeBoil NOBEPXHOCTY C 06paTHOiA
CTOPOHbI 3aT0TOBKY

HapyxHoe konupoBanbHoe ToueHue B Ntofom
Hanpaenexun

BHyTpeHHee KonupoBarnbHoe ToueHue B
Nto6OM HanpasneHun

Hapy>KHoe KonnpoBaJibHOE TOYeHne B 0AHOM
HanpasnieHnn

BHyTpeHHeE KonupoBasbHoe TOYeHNe B 0AHOM
HanpasnieHnn

06paboTka Herny6oKoil HapyXHOI KaHaBKM



TOKAPHbIA UHCTPYMEHT — MUKTOTPAMMDI

TexHuueckas yactb
FF OueHb BbICOKas CKOPOCTb Pe3aHins, ieanbHas
Tonkas o6paboTka Mogaya, Mm/06 () xecrvocts cuctembl (crabunbHble ycnosus
—_
06paboTki)

F Yucrosad o6paboTka (ToiikoCTb, MUH Bbicokas ckopocTb pe3anis, xopouwas
S < KeCTKOCTb CMCTeMBbI (CTabuNbHble YC10BYA
— 06pabotkn)

anand [onyuncroas obpatorka Taepabiii cnnas . BblCOKaA cKopoCTb pe3aHua, ecTKocTb
— C J  cucTeMbl Cnerka orpaHnyeHa (nepemeHHas
SR N4
R rny6una o6pabotku)
AAA YepHoBas 0bpaboTka MokpbiTne
PVD CpepHAs CKOPOCTb pe3aHus, XeCTKOCTb
—— t CUCTeMbl OTPaHNyeHa (cnerka npepbiBICToe
HR Taxenas yepHoBan 06paboTka V  (kopocTb pe3anus pe3ate)
WV @
L Hu3Kan ckopocTb pe3anna, HeRoCTaToYHasA
iX.V [TonpaBoYHbI KO3POULIMEHT Ha CKOPOCTb pe3aHmaA \ Mpodunb pexyLuei KpOMKM eCTKOCTb (MpepbiBUCTOE pe3aHie)
5 OueHb HU3KaA CKOPOCTb pe3aHus,
81 Tny6uHa pesanus, Mm @ OX x He[l0CTaTOYHas XKECTKOCTb (0YeHb
HectabunbHble ycnosua 06paboTku)
Mpoyee

=)

MoMmeHT 3aTAXKN KpenexHblx BUHTOB, H-m

L
[pynna cmeHHbIX roTIOBOK /718t YEPHOBOTO TOUEHMA

il

BryTpenHuit nogsos COX



NO3UTUBHbLIE N/TACTUHbI — HABUTATOP

CCGT CCMT CCMW CCGW CBN
0 60 0 62 0 68 L0 69
DCGT DCMT DCMW DCGW CBN DCMW PCD
L 86 87 9 9 ]
ECGT ECMT ECMW [ EPGx | EPMT
104 105 L 106 I 110 110
RCGT RCMT RCMW RCMX RCGX CER
L ns 18 0120 012 0123
SCMT SCMW [ spmR_ B SPUN |
134 135 138 D 146 146
SPGN CER
147
TCMT TCMW TCGW CBN

o
o

>

0 149

150

00 154

154

_

8



NO3UTUBHbLIE NZTACTUHbI — HABUTATOP

TPGX TPMR TPUN TPGN CER
162 163 0 164 0 164
VBMT VBGW CBN VCGT VCGW VCGX
168 m 186 L 189 189
VCMT VCMW VCMW PCD
190 191 192
WCGT WCGX WCMT
0o 023 o 213




HETATUBHbIE NIACTUHbI — HABUTATOP

(¢\'[c]c CNMA CNMG CNMM
0 0 0 23 0 234
CNGA CER CNGN CER CNGA CBN
0238 0238 239
DNMA . _DNnvMG_ B DNMM | DNGA CER DNGN CER
2 260 3 260 o0 270 o 7N Q7
DNGA CBN
(aRY))
0 284
LNUX 40, LN.X 50

7 .

289

| RNMG____| RNGN CER
L0 294 L 294

N

0



HETATUBHBbIE NIACTUHbI — HABUTATOP

300 301 307 o3
SNGA CER SNGN CER
31 312
TNMA TNMM TNGA CER TNGN CER
334 335 342 o 343 344
TNGA CBN
(0 344
VNMG VNGA CER VNGA CBN
356 359 359
| _wnvA BB WNmG I WNMM WNGA CBN
366 366 375 0 376

21




FTEOMETPUU NO3UTUBHbLIX NZIACTUH — HABUTATOP

ﬂ . [epBbiii BbIGOP
]
- 1
@ E E Bo3moxHoe npumeHeHue i
e 1
Kpaithe !
HecTabunbHble :
ycnoBus :
06paboTkN i
1
1
i i :
1 ] 1
I ; '
1 ]
@ I I
1 1
1 ]
] 1
HectabunbHble i :
ycnosus g ;
obpabotkm i !
i i
1 ]
) 1
(rabunbHble
ycnoua
06paboTkn
T 1
1 1
1| '
1 1
1 1
1 1
1 1
TOHKOCTEHHble | |
Hexectkne | | !
3aroToBKN | | ;
'SF3 :
) 1
=f> 0.05-0.2 Mm/06 0.05~0.2 mm/06 0.2-0.4 mm/06 0.4 -1.0 mm/06 > 1.0 Mm/06
E 0.05-2mm 0.05-2mm 2-4mm 4-10 Mm > 10 Mm
[eomeTpua AnA YnCToBOIT 06paboTKIN 3aroTOBOK U3 05425 [eomeTpua ANA YepHOBON 1 TAXENON YepHOBOI
UR KOHCTPYKLIMOHHBIX CTaneii 1 uyryHa, noTeHUnanbHo OR 0.2:04  00PABOTKM KOHCTPYKLMOHHDIX 1 HEPXKABEIOLLMX CTasel,
3°° HepxaBeloLLux cTaneli 6e3 yaapa U B ycnoBuUAX cerka 15° UyryHa, NOTeHLMaNbHO XKaponpoUHbIX CMNABOB C
NpepbIBUCTORO pe3aHus. yaapom v 6e3 yaapa.

TeomeTpua AnA uncToBOI M NONYUMCTOBOIA 06paboTKN
M KOHCTPYKLIMOHHBIX 1 HepXXaBeloLLuX cTanei,
15M MoTeHLMaNbHO YyryHa v LiBETHbIX CMNNIaBoB 6e3 yaapa i

B YCJI0BMAX C/1eTKa NPepbIBUCTOr0 pe3aHuna.

[eomeTpua Ana nonyuncrooil 06paboTku
RM 0,278 KOHCTPYKLIMOHHBIX 1 HepXKaBeIoLLX CTanel, uyryHa,
° MOTeHLMaNbHO XaponpOYHbIX CMNIABOB 1 TBEPAbIX
MaTepuanos ¢ yaapom u 6e3 ygapa.

22



@@

Kpaiine
HecTabunbHble
ycnosuA
06paboTkn

3

HectabunbHble
ycnosus
06pabotkn

()

(rabunbHble
ycnoua
06paboTk

ToHKOCTEHHbIE
HeXecTKue
3aroTOBKN

=>

iap %&

1.9

NF1 w

M 15“#?—/_

0.27%

RM >

SF3

&2

f 0.05 - 0.2 Mm/06

0.05-2mm

FTEOMETPUUN NO3UTUBHbLIX NZIACTUH — HABUTATOP

[epBbiii BbIGOP

Bo3moxHoe npUMeHeHne

NIFIL

SF2  NF2

Sl

e

0.05-0.2 mm/06 0.2 - 0.4 mm/06

0.05-2mMm 2—4mm

[eomeTpua AnA ynCToBoOI M NONYMCTOBOI 06paboTKM

. 051,25
HepXaBeLLNX CTanen 1 XaponpoyHbIX CNiaBoB, OR 0,2-0,4
NOTEHUMANbHO KOHCTPYKLMOHHbIX cTanei, L|BETHbIX 15°
10-14°

(NNaBoB 1 TBEPAbIX MaTepnanoB 6e3 yAapa.

[eomeTpua AnA YnCToBOI M NONYNCTOBOI 06paboTKM
KOHCTPYKLIMOHHBIX M HepXXaBeloLLuX cTanei,
MoTeHLMaNbHO YyryHa v LiBETHbIX CMNaBoB 6e3 yaapa i
B YCNIOBUAX C1ErKa NPepbIBUCTONO Pe3aHuA.

[eomeTpua gna nonyunctoBoi 0bpaboTku
KOHCTPYKLIMOHHBIX 1 HepXXaBeloLLX CTanel, uyryHa,
MOTeHLMaNbHO XXaponpOYHbIX CMNIABOB 11 TBEPAbIX
MaTepuanos ¢ yaapom v 6e3 yaapa.

0.4 - 1.0 mm/06

DR4

> 1.0 Mm/06

4-10Mm > 10 mm

[eomeTpua ANA YepHOBON 1 TAXENON YepHOBOI
00paboTKIN KOHCTPYKLIMOHHBIX 1 HepXXaBetoLL X CTaneil,
4yryHa, NOTEHLMANbHO XapOnpPOYHbIX CMNABOB C
yaapom u 6e3 yaapa.

23



FEOMETPUUN NO3UTUBHbBLIX NZTIACTUH — HABUTATOP

1
! Bo3moxHoe npumenerue

@ @ . [epBbiii BbIGOP o

Kpaitne
HecTabunbHble
yCnoBuA
0bpaboTku

8

HectabunbHble
yCnoBuA
06pabotkn

()

(rabunbHble
ycnoBuA
06paboTku

ToHKOCTEHHbIE
HeXecTkue
3aroTOBKM

f 0.05-10.2 mm/06 0.05-0.2 mm/06 0.2 - 0.4 mm/06 0.4 - 1.0 mm/06 > 1.0 mm/06

% 0.05-2Mm 0052 mm 2-4mm 4-10mm > 10 MM

01 R
.F'/—/_ TeomeTpus A5 YepHOBOI 06paboTKm uyryHa,

RF I.C. R TOTeHUMANbHO KOHCTPYKLIOHHDIX 1 HEPKABEIOLLNX
6,35 1,0 .
o5 15 CTaneil, TBepAbiX MaTepuanos yAapom u bes yaapa.
12,7 25

0,27 [eomeTpua ana nonyunctoBoii 0bpaboTku )
RM S KOHCTPYKLIMOHHBIX 1 HepXKaBeloLLX CTanel, uyryHa,
17° MOTeHLMaNbHO XXaponpOYHbIX CMNABOB 1 TBEPAbIX
MaTepuanos ¢ yaapom u 6e3 ygapa.

05125 [eomeTpua ANA YepHOBON 1 TAXENON YepHOBOI

OR 0.2:04  00PABOTKM KOHCTPYKLMOHHDIX 1 HEPXKaABEIOLMX CTasel,
15° YyryHa, NOTEHLMANbHO XapONPOUHBIX CMIIABOB C
10-14°
yaapom v 6e3 yaapa.

%



FTEOMETPUN NO3UTUBHbIX NJIACTUH — HABUTATOP

N

@ @ MepBbiii BbIGOP

Kpaiine
HecTabunbHble
ycnosuA
06paboTkn

8

HectabunbHble
ycnosuA
06paboTki

()

(rabunbHble
ycnoBua
06paboTk

ToHKOCTEHHbIE
HeXecTKue
3aroTOBKN

Bo3moxHoe npumeHenve

NF1

SES

FM

AL

- &

f 0.05 - 0.2 Mum/06 0.05 - 0.2 Mm/06 0.2 - 0.4 Mm/06

% 0.05—2 MM 0052 Mm 2—4mm

SF3

0c060 NO3UTHBHAA reOMETpHSA ANA YUCTOBOIA
00pabOoTKM XaponpouHbIX CMIAaBOB, HepXKaBEHLNX
CTaneii, UBETHbIX CNaBOB, NOTEHLMANBHO
KOHCTPYKLIMOHHBIX CTaneid, uyryHa u TBepabIx
Matepuanos b6e3 ynapa.

0co60 no3uTuBHas reomeTpua ana UNCTOBOIA M
ll(‘lpHOBOI7I 06pa6OTKI/I LIBETHbIX CNJIaBOB, NOTE€HLANbHO
*KaponpoyHbIX CNnaBoB 6e3 yAapa.

&

0.4 1.0 mm/06

4-10 MM

> 1.0 mm/06

> 10 Mm

25



FEOMETPUUN NO3UTUBHbBLIX NZTIACTUH — HABUTATOP

S

@ @ [epBbiii BblGOP

Kpaithe
HecTabunbHble
yCnoBuA
06paboTku

8

HectabunbHble
yCnoBuA
06pabotkn

()

(rabunbHble
ycnoBuA
06paboTkm

Bo3moxHoe npumeneHne

NF1

SES

ToHKOCTEHHbIE
HeXecTkue

3aroToBKU
=1;> 0.05 - 0.2 mm/06 0.05 - 0.2 Mmm/06 0.2 - 0.4 mm/06
% 0052 Mm 0052 mm 2-4mm

26

0cob0 no3uTnBHas reomeTpua AnA YNCTOBON
06p360TKVI »KaponpoyHbIX CNaBoB, NOTEHLNANbHO
HepXKaBeloLLMX CTanei, KOHCTPYKLMOHHbIX CTanei u
LiBETHbIX CNaBoB 6e3 yAapa.

0c060 No3nTUBHAS FeOMETPUA N1 YUCTOBOIA
06paboTKI XaponpouHbIX CMNaBOB, HEPXKABEKLIUX
CTaneii, UBETHbIX CNNIaBOB, NOTEHLNANbHO
KOHCTPYKLIMOHHBIX CTaneid, uyryHa v TBepapix
matepuanos 6e3 ynapa.

[eomeTpua AnA YnCTOBOI M NONYMCTOBON 06pabOTKM
HepXXaBetLLX CTaneil U XaponpoyHbIx CnnaBoB 6e3
yhapa.

sy

0.4-1.0 mm/06

4-10 mm

> 1.0 mm/06

> 10 mm



FTEOMETPUN NO3UTUBHbIX NJIACTUH — HABUTATOP

@ @ [epBbiii BbIGOP

Bo3moxHoe npumeneHue

Kpaiine
HecTabunbHble
ycnosuA
06paboTkn

3

HectabunbHble
ycnosus
06pabotkn

RM3

(rabunbHble ' '

yCnoBuA
o NF1  .CMW
_t
*
ToHKOCTEHHbIE
HeXecTKne S F 3
3aroTOBKM
.:]:‘> 0.05-10.2 mm/06 0.05-0.2 mm/06 0.2 - 0.4 mm/06 0.4 - 1.0 mm/06 > 1.0 mm/06
\aZi 0.05—2 MM 0.05- 2 mm 2—4mm 4-10mm >10mm

0co60 no3uTuBHas reomeTpua ana UnCToBOIA

00pabOoTKM XaponpouHbIX CNABOB, HepXKaBEHLLNX 0.25 TeomeTpus Ansl yepHOBOI 06paboTKm uyryHa,
CTaneii, BETHbIX CNIaBOB, NOTEHLMANBHO RM3 st MOTeHLMANbHO KOHCTPYKLIMOHHBIX 11 HEPXKaBEIOLLMX
KOHCTPYKLIMOHHBIX CTaneid, uyryHa v TBepAbIX CTaneii, TBep/bIX MaTepUaNoB ¢ yaapom v 6e3 yaapa.
Matepuanos 6e3 ynapa.

[eomeTpua AnA YnCToBOI M NONYNCTOBOI 06paboTKM
HepXaBeloLLX cTaneli 1 XaponpouHbIX CMiaBoB,
MOTEHLMANbHO KOHCTPYKLIMOHHDIX CTaneil, LBETHbIX
CNNaBoB U TBEpAbIX MaTepuanos 6e3 yaapa.

[eomeTpua AnA ynCToBOI M NONYMCTOBON 06pabOTKM

MW uyryHa, NoTeHLManbHo TBePAbIX MaTepuanos bes yaapa
1 B YCNOBYAX CIIerka NpepbiBUCTON0 pe3aHyis,

27



£3

Kpaitne
HecTabunbHble

ycnous
06paboTkn

8

HectabunbHble
yCnoBus
06paboTKN

()

(TabunbHble
yCnoBus
06paboTkn

+I

ToHKOCTEHHbIE
HeXecTkue
3aroToBKM

K -

28

SF

M

. [epBbiii BblGOP

1
: : Bo3moxHoe npUMeHeHne

FEOMETPUU HETATUBHbIX NTACTUH — HABUTATOP

0.05-0.2 mm/06

0.05-2mm

0,06

<
‘ .EN ks

N

0,09

14,5°

0.05-0.2 mm/06

0.05-2mMm

Mo3uTUBHaA reoMeTpus 415 YACTOBOI 06pabOTKNA
KOHCTPYKUVOHHbIX 1 HepXaBetoLLuX CTanei,
NoTeHLManbHO YyryHa be3 yaapa.

YHUBEpCanbHas No3UTUBHASA reOMETPUA ANA YNCTOBOI
06paboTKu KOHCTPYKLMOHHBIX 1t HEPIKaBeloLX
CTaneit, yyryHa, XaponpouHblx CNaBoB U TBEPAbIX
MarepuasnoB, NOTEHLMANbHO UBETHBIX CMNAaBOB 6e3
yaapa.

[eomeTpua AnA ynCToBOI M NONYYMCTOBON 06pabOTKM
KOHCTPYKLIMOHHBIX CTaneid, UyryHa, noTeHUnanbHo
aponpoYHbIX CNNaBOB be3 yAapa i B YUI0BUAX Cerka
MPepbIBICTOrO pe3aHus.

0.2 - 0.4 mm/06

2—-4mm

SM

OR

0,22+0,45
0,1+0,15

4° 18°

0.4 - 1.0 mm/06 > 1.0 Mmm/06

4—-10 Mm > 10 Mm

Mo3MTUBHAsA reoMeTpUA As NONYYNCTOBO 06paboTkm
HepXKaBeloLLX CTanei, XaponpoyHbIX CMiaBoB,
KOHCTPYKLMOHHBIX CTaneid, uyryHa, NoTeHLManbHo
LIBETHbIX CMNIABOB U TBEPAbIX MaTEPUaNoB C yAapom U
6e3 ypapa.

[eomeTpua AnA NONYYNCTOBON 1 YepPHOBOI 06paboTKy
KOHCTPYKLIMOHHDIX 1 HePXaBeloLLyX CTasel, UyryHa,
NOTeHLMaNbHO XaponpoYHbIX CNIABOB C yAapoM U be3
yaapa.

[eomeTpua AN YePHOBOW 1 TAXENON YepHOBOI
00paboTKM KOHCTPYKLMOHHBIX CTaneld, yyryHa,
MOTeHLMANbHO HepXaBetLLYX CTaneil, %aponpoyHbiX
(NnaBoB C yAapom 1 6e3 yaapa.
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FEOMETPUU HETATUBHbIX N/TIACTUH — HABUTATOP

[epBbiii BbIGOP

Bo3moxHoe NpUMeHeHne

Kpaiine
HecTabunbHble
yCnoBuA
06paboTkn
HectabunbHble
ycnosuA
06pabotkn
(rabunbHble
ycnoBua
06paboTk
A
*
ToHKOCTEHHbIE
HeXecTKme
3aroToBKN
f 0.05— 0.2 Mm/06 0.05— 0.2 Mm/06
=
a,
% 0.05 -2 MM 0.05 -2 MM
006 o [To3uTMBHaA reomeTpuA ANA YNCTOBOI 06paboTKN
22° O o
FF 7\ ¥ © KOHCTPYKLMOHHBIX 11 HEpXaBeHLLAX CTaneid,
MoTEHLMaNbHO YyryHa 6e3 yaapa.
YHuBepcanbHaA no3uUTUBHAA reoMeTpha AN YUCTOBON
1,94 06paboTKIN KOHCTPYKLIMOHHBIX 11 HEPXKaBEIOLLMX

CTaneit, uyryHa, »aponpouHbix CaBoB U TBEpAbIX
MarepuasnoB, NOTEHLMANbHO LBETHBIX CMNABOB 6e3
yaapa.

Mo3MTUBHAsA FeOMETPUA AIS YNCTOBOIA 11 MONYYUCTOBOI
00paboTKN HepXaBetLLUX CTaneil, NoTeHUnanbHo
UyryHa, UBETHbIX CMIABOB M XXapONPOUHBbIX CMIaBOB
6e3 ynapa.

M

0.2 - 0.4 mm/06

2—-4Mm

SM mléép; =

0,31
22
NMR “FH5—

15

0,41
0,13
21°

SYRENCY

0.4 - 1.0 mm/06

> 1.0 mm/06

4-10 mMm > 10 MM

Mo3uTUBHAA reoMeTpUA ANA NONYYNCTOBOI 06paboTKM
HepXaBeloLLuX cTaneli, aponpouHbIX CMiaBoB,
KOHCTPYKLIMOHHBIX CTaneid, uyryHa, noTeHLnanbHo
LIBETHDIX CNIaBOB Y TBEPAbIX MaTePHasnoB ¢ yAapom U
6e3 ynapa.

Mo3uTUBHaA reoMeTpus A1 NONYUNCTOBOI 1 YEPHOBOI
06paboTKy HepXKaBeloLLyX CTane, NOTEHLMANbHO
YyryHa v aponpouHbIX CNaBoB C yAapom i 6e3 yaapa.

[To3UTMBHAA reoMeTpyA AN1A YNCTOBOI U YePHOBOIA
06paboTKN HepXaBetoLLUX CTaneil, NoTeHLnanbHo
4yryHa 1 XaponpoyHbIx CMaBoB C yAapom u be3 yaapa.
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FEOMETPUU HETATUBHbIX NTIACTUH — HABUTATOP

£3

Kpaithe
HecTabunbHble
ycnoBus
06paboTkN

8

HectabunbHble
yCnoBus
06pabotkn

()

(rabunbHble
ycnosua
o6pabotku

—

ToHKOCTEHHbIE
HeXecTKue
3aroToBKM

. [epBbiii BblGOP
l— - -I

: : Bo3moxHoe npuMeHeHne

=>

2

.NMA T

0.1 0.8

M o 16
1,4

KR e

30

f 0.05 - 0.2 Mm/06

0.05-2mm

0.05-0.2 mm/06

0.05-2mMm

[eomeTpua AnA YnCTOBOIT M NONYYMCTOBOIA 06paboTKN
UyryHa, NoTeHLWanbHo TBEAbIX MaTepuanos be3 yaapa
1 B YCTIOBYAX CNIETKa MPePbIBICTOTO Pe3aHus.

[eomeTpua AnA YnCTOBOI M MONYUMCTOBOI 06paboTKN
UyryHa, NOTEHLMaNnbHO KOHCTPYKLIMOHHbIX CTaneil,
TBePAbIX MaTepuanoB ¢ ysapom u be3 yaapa.

[eomeTpua AnA NONYYNCTOBON 1 YepHOBOI 06paboTKy
UyryHa, NOTEHLMaNnbHO KOHCTPYKLIMOHHDIX CTaneii i
TBePAbIX MaTepuanoB ¢ ysapom u be3 yaapa.

0.2 - 0.4 mm/06

2—4mm

0,22+045
0,1+0,15

& 182

0,72
2 s

OR

0.4-1.0 mm/06

> 1.0 mm/06

4-10 mm > 10 mm

[eomeTpua ANA YepHOBON 1 TAXENON YepHOBOI
00paboTKM KOHCTPYKLMOHHBIX CTaneld, uyryHa,
MOTEHLMANbHO HepXKaBEHLLYX CTaneil, »aponpouHbiX
CNnaBoB ¢ yAapom 1 6e3 yaapa.

[eomeTpua ANA YePHOBON 1 TAXENON YepHOBOI
06paboTKM KOHCTPYKLMOHHBIX CTaneli, uyryHa,
MOTeHLMaNbHO HepXKaBeroLLyX CTaneil Ha BbICOKOI
nojaye C ynapom u 6e3 yaapa.



FTEOMETPUN HETATUBHbIX NIACTUH — HABUTATOP

® v W

Kpaiine

HecTabunbHble MepBblii Bbi6Op S F S M

yanosus
Bo3moxHoe npuMeHeHne V V
I ; I
I I
I I
I I
I I

06paboTkn

HectabunbHble
ycnosus
06pabotkn

(rabunbHble
ycnoua
06paboTk

SI

ToHKOCTEHHbIE
HeXecTKue N M

3aroToBKM N F

o9

,:f> 0.05 - 0.2 Mm/06 0.05— 0.2 Mm/06 0.2~ 0.4 Mm/06 0.4— 1.0 MM/06 > 1.0 Mm/06
\aZi 0.05-2mMm 0.05-2Mm 2—4mm 4-10 Mm > 10 Mm

yHVIBEpCaﬂbHaﬂ NO3UTUBHAA reOMETpNA AnA YnCToBOA

[To3uTuBHas reomeTpua ana YnCTOBOM, ﬂOJ'IquCTOBOVI
1,94 06paﬁOTKVI KOHCTPYKLUOHHBIX U HEPXaBeKoLL X

p 30 025 1 YepHoBOIl 06pabOTKI HepXaBeloLL X CTaneii,
SF CTaneii, YyryHa, %aponpoyHbiX CNNaBOB U TBEPbIX NM
145 o MOTEHLMANbHO LIBETHbIX CTIABOB U KaPOMPOUHbIX
: MaTepuanoB, NoTeHLNANbHO LiBETHbIX CNNaBoB 6e3
Cnnasos 6e3 yaapa.
ynapa.
255 0.5 Mo3WTUBHAA FeOMETPUA A8 YUCTOBOIA 1 MIOJTYYUCTOBOIA . .
: ; Mo3MTUBHAA FeOMETPUA NS YUCTOBOIA 1 NONYYUCTOBOIA
006paboTKu HepXKaBeloLWX CTanel, NOTEHLMANbHO .
NF » Sl 06paboTKu KOHCTPYKLMOHHBIX 1t HepXKaBelolyX CTaneii,
1 YyryHa, UBETHbIX CTINIABOB 1 KapONPOYHbIX CMIABOB 1518
63 ynapa YyryHa, NOTeHLMANbHO LBETHbIX CMINIABOB 6e3 yapa.

[lo3uTnBHaA reomeTpua ana HOHy‘WICTOBOVI 06p360TKVI

132 0,25 HepKaBelLLAX CTaneil, XXaponpoyHbIX CMNaBoB,
SM [éépj/ KOHCTPYKLIMOHHBIX CTaneid, UyryHa, noTeHUManbHo
5 LIBETHDIX CNIaBOB 1 TBEPAbIX MaTepHasnos ¢ yAapoM U

6e3 ypapa.
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£3

Kpaithe
HecTabunbHble
yCnoBuA
06paboTku

8

HectabunbHble
yCnoBuA
06pabotkn

()

(rabunbHble
ycnoBuA
06paboTkm

ToHKOCTEHHbIE
HeXecTkue
3aroTOBKM

&

0.05-0.2 mm/06

0.05-2mm

FEOMETPUU HETATUBHbIX NTIACTUH — HABUTATOP

S

D [epBbiii BblGOP

D Bo3moxHoe npumeneHne

NR2

NRIVE

SE

=y

0.05-0.2 mm/06 0.2 - 0.4 mm/06 0.4 - 1.0 mm/06

0.05-2Mm 2—-4mm 4—-10 MM

yHMBepCﬁﬂbHaﬂ NO3UTUBHAA reOMETpPNA AnA YnCToBON
OﬁpaﬁoTKM KOHCTPYKLMOHHBIX N HEpXaBelLux

SF %D‘ CTaneid, YyryHa, aponpouHbIX CN1aBOB U TBEPAbIX
14,5°

137

NRM £

32

0,25

MaTepuanos, NoTeHLMANbHO LBETHbIX CMNaBoB 6e3
yaapa.

Mo3MTUBHAsA FeOMETPUA ANS NONYYNCTOBOI 06paboTKM
Hep)KaBeloLLNX CTaneld, XXaponpouHbIX CMaBoB,
KOHCTPYKLIMOHHBIX CTaneid, UyryHa, noTeHUManbHo
LIBETHDIX CNIaBOB 1 TBEPAbIX MaTePHasnos ¢ yAapom U
6e3 ynapa.

: Mo3MTUBHAsA reOMeTpIA ANA NONYYUCTOBOI 1 YePHOBOI
%/ 00paboTKIn HepXaBeloLLAX CTanei, MATKUX CTaneil n

aponpouHbIX CMNaBOB C yAapoM 1 6e3 yaapa.

> 1.0 Mmm/06

> 10 Mmm



FTEOMETPUN HETATUBHbIX NIACTUH — HABUTATOP

H

[epBbiii BbIGOP

l ' [: T:] Bo3moxHoe npumeneHue

Kpaiine
HecTabunbHble
ycnosuA
06paboTkn

3

HectabunbHble
ycnosus
06pabotkn

()

(rabunbHble
ycnoua
06paboTku

ToHKOCTEHHbIE
HeXecTKue
3aroTOBKN

R

SM

SF

- UV

f 0.05-0.2 mm/06 0.05-0.2 mm/06 0.2 - 0.4 mm/06 0.4 - 1.0 mm/06 > 1.0 Mm/06

\aZi 0.05-2mm 0.05-2mMm 2—4mm 4-10Mm > 10 mm

139 0,25

SM

5°

.NMA

YHMBepcaanaﬂ NO3UTUBHAA reOMETpnA AnAa YnCToBOA

00pabOoTKM KOHCTPYKLIMOHHBIX 1 HEPXaBek X of 04 TeomeTpus Ans NONYUMCTOBOI 1 YepHOBOI 06paboTKy
CTaneid, YyryHa, aponpouHbIX CN1aBoB U TBEPAbIX R @%5/— UyryHa, NOTEHLMANbHO KOHCTPYKLMOHHBIX CTaneii 1
MaTepuanos, NOTeHLUANbHO LiBETHbIX CMNIaBOB 63 TBEPAbIX MaTepuasnoB ¢ yAapom 1 be3 ynapa.

yaapa.

Mlo3uTMBHaA reomeTpuA ANA NONY4NCTOBOI 06paboTkm
HepXaBeloLLX CTaneli, aponpoyHbIX CMNaBoB,
KOHCTPYKLIMOHHbIX CTaneid, yryHa, noTeHLnanbHo
LIBeTHbIX CNIaBOB 1 TBEPABIX MaTepHasnos C yAapom U
6e3 ynapa.

TeomeTpua AnA YnCTOBOIT M NOAYUMCTOBOIA 06paboTKN
yyryHa, noTeHLManbHo TBepAbIX MaTepuanos be3 yaapa
11 B YCNOBUAX CIErKa MPEpbIBUCTOr0 pe3aHus.

33



MAPKUW TBEPAbIX C[T1IABOB — HABUTATOP

Teeppblii cnas Taeppbiii cnnas Henokpbiroii Teeppblii cnas Taeppbiii cnnas Henokpbirbii
iy ¢MTCVD nokpbituem ¢PVD nokpbiTvem “1:’},’;:'“ e 1) ¢MTCVD nokpbituem ¢PVD nokpbiTvem “1:'},’;:'“ e
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Mapka TBepgoro cnnasa

T9315

T9325

T9335

17325

17335

15305

15315

6640

MAPKW TBEPAbIX CMJIABOB — HABUTATOP

=
=
H
2
g = €
3 = H S
S a = = = @ Onucaue cnnasa
S g 2 2 E H
= P=1 @ e = <
=3 = P=% S = )
= = a 2 = g — =
£ z = 5 s e = = 2
= = = =3 = B a - 173 s
S = g 2 2 5 2 e 5
S = = S = = = = S =
u CnnaB ¢ upe3BblYaiiHO BbICOKOW CTOMKOCTbIO K abpa3nBHOMY U AUGGY3MOHHOMY
3Hocy. OCHOBHOE Ha3HaueHwe - YMCTOBOE M MOYYNCTOBOE TOYEHME HA BbICOKMUX
4 4.-.' Aﬂgll “-QU MT-CVD FGM  ++  CKOPOCTAX B XOPOLLIVX YCSIOBYUAX WA NP NIETKOM NPEPbIBUCTOM pe3aHuu. Moxet
UCNoNb30BaTbCA A BbICOKONPOU3BOAUTENBHOTO YEPHOBOTO TOYeHUA Npu
4 BblcoKoii xectkoctu CIIALL.
Pos - P25 Q| . y y
YHuBepcanbHbIil C1IaB ¢ BbICOKOI M3HOCOCTONKOCTbIO NP UHTEHCUBHBIX PeXMMax
pe3aHua. YcnewHo NpuMeHAeTcA B onepaunax ¢ HenpepbiBHbIM 1 NPepbIBUCTbIM
Ko5 - K25 Q7] A.-.l Agﬂll ‘--QU MT-CVD FGM  ++ pesanuem. bnarogapa cBoum C6anaHCMpoBaHHbIM CBOWCTBAM, 3TOT (CMNaB
peKkoMeHfyeTcA B KauecTBe NepBoro Bbi6opa AnA GOMbLUMHCTBA TOKApHbIX
a onepauuii. Cnnas He NPUroZeH ANA NPUMEHEHNA Ha HI3KNX CKOPOCTAX pe3aHus.
m u YHuBepCanbHblil CMNaB C WIPOKOI 00N1aCTbI0 NPUMEHEHNA B OTHOLLEHWN TUNA
Mo - M0 TEXHONOTNYECKMX onepaLuii, 06pabaTbiBaeMbix MaTepUanoB i PeXIMOB pe3aHus.
4.-.' A‘-ﬂﬂ “-.U MT-CVD FGM  ++ (nnaB umeeT BbICOKYK NMPOYHOCTb U YCTOWYMBOCTb K HECTAOWIbHBIM yCTIOBUAM
m 7] 00paboTKi, a Takxe CPaBHUTENbHO BbICOKYI0 U3HOCOCTORKOCTD. [1n4 3dpdeKTnBHOro
4 NpUMeHeHNA CedyeT 0TAaBaTb NPeAnouTeHIe BLICOKIM CKOPOCTAM pe3aHus.
P20 - pas 5
OnuH 13 Hanbonee NPOYHbIX CNABOB, KOTOPbIA 0COGEHHO XOPOLLO MOAXOAUT ANA
HebnaronpuATHLIX yC10BUIA NpUuMeHeHNa 1 06paboTku cysapom. lpesnoutuTenbHa
M5 - Mo W A-.ll 4‘-ﬂﬂ “-ll MT-CVD FGM  +++ obpaboTka c 6ONbLINM ceyeHreM CTPYXKKU Npu YMEPEHHbIX CKOPOCTAX pe3aHus.
(nnas obnajaet XopoLueii ycToiiunBOCTbI) MpU paboTe Ha BLICOKUX pexiMax
4 pe3aHus, YTo N03BOMAET NOBbICUTH NPOU3BOAUTENLHOCTb 06PAbOTKY.
m E
0auH 13 Hanbonee yHMBepcanbHbIX CNNAaBOB, KOTOPbIN pa3paboTaH creLanbHo AnA
MO - M5 W MT-CVD M +4s TOYEHUA HepxaBetoLux cTaneit. ONTUManbHbI 6anaHc Mexzy U3HOCOCTONKOCTbIO
A‘-.l Aﬂ-.ﬂ “-UU 11 NPOYHOCTbIO NO3BONAET NOMYYMTH BbICOKYHO NPOM3BOAUTENHOCT M HAAEKHOCTD
- 06pabotku. loaxoauT ANA pa3nuyHbIX onepawyii ToyeHus.
P20 - P40 CnnaB ¢ GyHKLMOHANbHO-TPAAUEHTHbIM CYOCTPATOM OTAMYALTCA OYeHDb BbICOKOIA
HaJIeXHOCTbI0 00paboTKN U M3HOCOCTOMKOCTbIO. Haunyuluee npumeHeHue npu
o v o gl e gl vrco RN e : T ooy p»
= - TOYEHUM B HebnaronpuUATHBIX YCNOBUAX HEPKABEIOLLMX 11 XKAPOMPOYHbIX CTaneli,
UMEIOLLNX CKITOHHOCTb K YNPOYHEHMHO B MPOLiecce pe3aHua.
(nnaB ¢ oueHb BbICOKOA W3HOCOCTOMKOCTBIO W CTOMKOCTBIO K XMMUYECKOMY
pa3pyLLeHto, KOTOPbIil pa3paboTaH cnewyanbHo ANA YNCTOBbIX ONepaLiyii ToYeHna
el gl ] w0 ; ant
uyryHa Ha BbICOKIX CKOPOCTAX pe3aHus. [OAX0ANT Takxe AnA 06paboTKN TBepAbIX
3aKaNeHHbIX cTaneil.
d
Po - P25 rl
(nnaB npefHasHaueH ANA MpOWU3BOAUTENLHOTO TOYEHWA UyryHa B YCNOBMAX
abpa3uBHOro W3HOCA. MmeeT MOBbIEHHY MPOYHOCTb M HAZEXHOCTb, uTO
NN e gfll el _ ] v H * P v TROHOc '
no3BonAeT emy paboTaTb B LUMPOKOM AUana3oHe YCnoBHil 06paboTKI OT UNCTOBbIX
2 [10 YEPHOBBIX ONeEpaLyil C yMepeHHbIMM Harpy3Kami.
P0 - po BblcOKONPOUHbIAl TBEpAbIA CMNaB, cneuuanbHo paspaboTaHblii AnA TAXeNbIX
YepHOBbIX OMmepauyilt B 0C060 HebnaronpuATHbIX ycnoBuAX. ABNAETCA MepBbIM
BbIGOPOM ANA onepauuii, Tae CKOPOCTb pe3aHna He MoxeT ObiTb MOBbILEHa
o - ws W glill e _alll VOO Ho ot

£O ONTUMANbHOI N0 TEXHONOTMYECKUM MPUYMHAM WAM W3-33 OTPaHUUEHHbIX
BO3MOXHOCTeIl 060pyA0BaHHA. /CMonb3yeTca Ha HUKUX CKOPOCTAX pe3aHua npu
CpesHuX M 6oNbLINX MoAaYaX.
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TBepablii cMnaB ¢ nokpbituem PVD uMeeT OTANYHYK W3HOCOCTOMKOCTL 1
HafIeXXHOCTb, NOAX0AUT ANnA 06paboTKN PasnuuHbIX MaTepUanoB Ha CPesHuX I
BbICOKINX CKOPOCTAX Pe3aHuA Npu yMepeHHoi nofave.

Hanbonee yHuBepcanbHblii cnnag AnA 06paboTky GONbLWMHCTBA MaTepuanos
B NoOblx ycnoBuax. OCHOBHbIMUM MpenMyLIecTBaMU ABAKTCA HALEXHOCTb
00paboTki 1 BbiCOKaA CTOMKOCTb 6narofapA yHUKanbHOMy MoKpbiTuio. Cnnas
PeKOMEHZYETCA UCMOMb30BaTh Ha HU3KWX 11 CPEHIX CKOPOCTAX Pe3aHua.

YHUBepcanbHblli  TBepAbli CMAaB, KOTOPbIA MOAXOAMT AnA GONbLUMHCTBA
06pabaTbiBaembIX MaTepuanos 1 NpakTUYecKy Bex BIAOB onepaLuii. Cnnas umeet
BbICOKYI0 MPOYHOCTb U HaAeXHOCTb. [okpbiThe PVD nmeet HU3KM KoIQhuLmeHT
TPeHNs, YTo CyLiecTBeHHO obneryaeT mpouiecc pe3aHua. CNnaB pekoMeHzyeTca
1CNOMb30BaTb Ha HU3KWX 11 CPEHIX CKOPOCTAX pe3aHus.

(amblil NpoYHbIA TBEPAbIA CNAaB, KOTOPblil MpefHa3HaueH AnA pabotbl B
HebnaronpuATHbIX  YCNOBUAX C BbICOKUMYM TPebOBaHMAMU K  HAZEXHOCTU
06paboTku. PekomeHayeTca NpUMEHATb TONbKO Ha HU3KIX CKOPOCTAX pe3aHus.

0c060 M3HOCOCTOIKMI TBEPAbINA CMaB ¢ NPOYHbIM PVD NOKpbITEM NOAXOAUT ANA
YMCTOBLIX OMEpaLMil 1 B TeX CyyasX, KorAa HeobXo4umo NpUMeHeHue 0CTporo
WHCTPYMeHTa, B MepBylo ouepesb Npu 06paboTke *aponmpouHblx Cnnasos u
HepXaBeroLLux cTaneil.

(03maHHblil CneumnanbHo AnA 06paboTkin LBETHbIX CMiaBoB, CYOMUKPOHHbIIA
TBepAbIil CNNaB nMeeT chanaHcupoBaHHbIe CBOICTBA NPOUHOCTM M U3HOCOCTOIKOCTH.
YHuKanbHoe cBepxToHKoe MoKpbite PVD obecneunBaeT HenpeB3oiifeHHble
AHTUQPHMKLMOHHbIE CBOIACTBA NPY COXPAHEHMUN OCTPOTbI PEXKYLLMX KPOMOK.

HenoKpbiITblil TBepAbIil CMaB 6bin pa3paboTa NpenmMyLLecTBEHHO AnA 06paboTKy
LBETHbIX (NMaBoB. OfHAKO ero MOXHO MCMonb3oBaTb AnA 00paboTku Apyrux
MarepuanoB kpome ctanu. (nnaB mpuUMeHseTcA B ToueHUW, Gpe3epoBaHiM
pacTauMBaHuu.

HenoKpbITblil TBEPAbIiA CNNIaB pa3paboTaH CreunanbHo And 06paboTKu TUTaHOBbIX
(NN1aBOB W MPUMEHAETCA B TeX ClyyasX, KOrAa OKCUAMPOBAHME He ABNAETCA
OCHOBHbIM KpUTEpUEM W3HOGA MMAcTUHbl. (MNaB MMeeT OYeHb BbICOKYH
U3HOCOCTOMKOCTb.

Kepmer (TBepabiii cnna 6e3 kapbuaa Bonbdpama) ¢ NOKpbITUEM NpeaHa3HaueH
ANA YUCTOBOW TOKapHOA 06pabOTKW YrnepoaucTblX W NETMpoBaHHbIX CTaneii.
lpeBocxofHaA WM3HOCOCTOMKOCTb 1M AHTUQPUKLMOHHbIE C(BOICTBA  KepMmeTa
o6ecneunBatotca nokpbiTiem PVD.
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HenokpbITblil KepmeT (TBepAblil cnaB 6e3 kapbuga Bonbhpama) AnA YMCTOBOI
L 5 06pabOTKIN KOHCTPYKLIMOHHBIX 1 Hep3«aBeloLLX CTaseli Npu 0ueHb HU3KUX NOfayvaX.
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HU3KIe CUNbl pe3aHis, uTo 0co6eHHO BaXHO NpY BHYTPEHHEM TOUEHMH.
e
H Kepamuka ana obpabotku uyryHa. MoAXoauT And ToYeHNA C BLICOKOI CKOPOCTbIO
TCl00 ERER m _ g 8 o] x = -
=3 pe3aHuA B CTabUNbHbIX YCIOBUAX.
x
m u Kybuueckuit HUTpUZ 6opa WMCMonb3yeTcA A TOYEHWA TBEPAbIX MaTepuanos.
TB310 4 ‘.gﬂﬂ Aﬂgﬂ ‘ﬂgﬂﬂ X (BN -- Tloaxoaut and BbICOKOCKOPOCTHOI 06paboTKM C Manoit nojaueit B CTabunbHbIX
4 YCN0BUAX.
MonukpucTananyecknii anma3s Ans ToueHUA LBeTHbIX cnnaBoB. [ogxoaut ana
| + X P(D - N N o
PD1 —ad ] o8 o] BbICOKOCKOPOCTHOI 06paboTKi1 ¢ Manoii nofauei B CTabUAbHbIX YCTOBUSX.
P45 - P50 W (neuvanbHblit cnnag M3 ObicTpopexylieii cTann ¢ ToHKAM TBepabiM PVD
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NOKPbITUEM ABJIAETCA CAMbIM NPOYHBIM MHCTPYMEHTAJIbHBIM MATEPUANoM 13 BCEro
aCCopTUMEHTa. [TnacTuubl u3 31010 CNNaBa NCNoNb3yTCA TONbKO ANA CTPOraHuA
Na30B Ha TOKAPHbIX CTaHKaX.

Wcnonb3oBanue COXK

Teeppbiii cnnas Ha ocHose WC-Co

cy6mukpoHHblit H - MenkosepHucTblii TBepablit cinag Ha ocose WC-Co (< 1 MKkm)

ynbTpa- . . g
CyGMUKpOHHBIiA H (0co60 Menko3epHICTbIA TBepAbIil cinas Ha ocHose WC-Co (< 0.5 MKkm)
FGM OyHKLMOHANbHO-TPaZUeHTHbIA Cy6CTpaT
Kepmer Teepablit cnnas 6e3 WC
Kepamuka Kepamuka
PCD [Tonukpuctananyecknii anmas
(BN Kybuueckuii Hutpng bopa
HSS bbicTpopexyLyas crans
MokpbiTue
MT-CVD MokpbiTue CVD, HaHeCeHHoe NPy MOMOLLM XUMUYECKOTO OCAXAEHNS U3
ra30Boli (ha3bl Npu cpedHeil Temneparype
PVD MokpbiTe PVD, HaHeceHHoe Npi NOMOLLM GU3UYECKOro 0CaXAeHNA 13
ra30B0ii $a3bl Npu HU3KON TemnepaType
X (nnas 63 NoKpbITIA

+++ [Tpumenenmne COX Heobxoanmo

[To3uTnBHOE BNMAHME HA CTOMKOCTH VNHCTPYMEHTA, NPUMEHEHNE 0¥

t+ peKoMeHayeTcA
+ [Tpumenerue COX pekomenayetca
fim Bananne COX He onpepeneo, pewwawowwum Gaktopom npuMeHeHus

MOTYT 0Ka3aTb(A CrieLnduueckue yciosus 06pabotku

HeraTuBHoe BnnsAHMe Ha CTOMKOCTb WHCTPYMEHTA, NPUMEHEHNE (0K He
pekomeHAayeTca

= lTpumeneHne COX He pekomeHpyeTca
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TOKAPHbIE AEPXABKWU — HABUTATOP

TAXENOE HAPYXXHOE TOYEHUE _
LEE/IbHBIE LLEPKABKM

DCBN(RL) EXT PCBN(RL) EXT PCKN(RL) EXT DCLN(RL) EXT
75° CN.. o CN.. 75° CN.. 95° CN..

75 5
iz il a izl
19 L~ 19 |J 19 | 19
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7 e 7 7 e 7 e
@ @ @ @ @ @ @ @
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95° N.. 75° LN.. RC.. RC..
a - | e o
3 19 § 40 ? 3 20 3 ? 16
Iy 25 f N 50 25 25
N 32
n
% 40x40 % % 40x40 %
7 7 7 7
@ @ @ @ @ M @ @
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: 25 25
[o)
7 7 7 4040 7
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SSBC(RL) EXT DWLN(RL) EXT

48

TAXENOE HAPYXXHOE TOYEHUE
LEE/IbHBIE LEEPKABKM

75°
g

-

139

40x40
6060

SC..

a

25
38

w
134-138

WN..

366 —376

TOKAPHbIE AEPXABKWU — HABUTATOP



TAXENOE HAPYXXHOE TOYEHUE
CBOPHbIE [JEPABKM C FONOBKAMM (KH)

KHP-CBNR + DKH(RL) KHP-CBNL + DKH(RL)
750 an 750 cNu
= =
25 LT 25
t
77 I 77 I
%7 60x80 %7 60x80
251,253 222-239 251,253 222-239
KHP-LBNL + DKH(RL) KHP-RSCR/L + DKH(RL)
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= 8
40 20
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32
t
7 I 77 R,
& 60x80 & 60x80
291,292 289 131,132 118-123
KHP-SSNR/L + DKH(RL) KHS-SBCR + DKH(RL)
45° jé 75° jé
19 25
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77/ BRI 77/ IR
//J 60x80 //J 60x80
329,330 300-312 142,143 134-138

TOKAPHbIE AEPXABKWU — HABUTATOP

KHP-CLNR/L + DKH(RL) KHP-LBNR + DKH(RL)
95° CN.. 75° LN..

= =

w
R %
7 7 I
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@ [31] @ (A1
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o SN..

750 SN.. 75
B

a

25 25
g o g o
% 60x80 % 60%80
328,330 300-312 328,330 300-312
KHS-SBCL + DKH(RL)
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g
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1
g o
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CMEHHDIE NNACTUHbI ANA TOYEHUA — CUCTEMA OBO3HAYEHUA
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C 0.013 0.025 0.025 .0005" 001 .0010"
H 0.013 0.025 0.013 .0005” .001” .0005”
E 0.025 0.025 0.025 10010 .001” 0010
G 0.025 0.130 0.025 0010 005" .0010"
J 0.005 0.025 0.05-0.13 .0002” .001” .002-0.005"
K 0.013 0.025 0.05-0.13 .0005” .001” 1002 -0.005"
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CMEHHDbIE NNACTUHbI ANA TOYEHUA — CUCTEMA OBO3HAYEHUA
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DEPXABKU ANA HAPYXHOIo TOYEHUA - CUCTEMA OBO3HAYEHUA
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DEPXABKU ANA BHYTPEHHEIO TOMEHUA - CUCTEMA OBO3HAYEHUA
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DEPXABKU U CMEHHbIE TO/TOBKU ANA TOYEHUA - CUCTEMA OBO3HAYEHUA
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MO3UTUBHbLIE NNNACTUHDI




cpP DC

TBEPAbIN CNNAB

KHB (CBN)

(s}

69

EC EP RC

62

BbIBOP NMPABUJIbHOIO PA3BMEPA (npumep)
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cpP DC EC EP RC SC SP TC TP VB VC wc

BHYTPEHHEE TOYEHUE
SCFC(RL) INT SCKC(RL) INT SCLC(RL) INT SCXC(RL) INT
900 c(.. 750 c(.. 950 c(u 400 (c--
= g = g
‘ 06 f 06 3 06 ‘ 06
/1@l | ||re 09 cl 09
% 12 12
- - 3
: 13 : 11 : 1 : 3
II 8 _16_ II _4_0_ HI _ﬁ)_ II 20
@ m o m m m m m
76 60-69 77 60-69 78 60-69 80 60 -69
C.-SCLC(RL) INT NEW
95° C..
=
09
“
5 20
o 2
@ m
81 60-69

59



cpP DC EC EP RC SC SP TC TP VB VC wc

D/PRAMET

Q IC D1 L S

(Mm) (Mm) (Mm) (Mm)

0602 6.350 2.80 6.40 2.38
0602-SF3 6.350 2.80 6.40 2.58 g
0803-AL 7.940 3.40 8.10 3.43
0803-SF3 7.940 3.40 8.10 3.43

0913 9.525 4.40 9.70 3.97 1
09T3-SF3 9.525 4.40 9.70 4.22

1204 12.700 5.50 12.90 4.76 s
1204-SF3 12.700 5.50 12.90 5.01 ~~

[IpumeHeHe MHCTPYMeEHTa, HavanbHble 3HaueHna ckopocti pe3anua (Vc), nopaun (f) u raybubl peanua (ap). Ina fononHUTENbHbIX pacyeToB Bocnonb3yiitech npunoxexuem Calculator.

- P M N s H
06o3Hauehue Ve f ap 7d f ap 7d f ap Ve f ap Ve f ap 74 f ap
(mm) (M/MuH)  (m/o6)  (mm) (M/muH)  (Mm/06)  (Mm) (M/muk)  (Mm/06)  (Mm) (M/MuH)  (Mm/06)  (Mm) (M/muH)  (Mm/06)  (mm) (M/muk)  (Mm/06)  (Mm)

[o3uTnBHaA reometpua ana YNCTOBON 1 lJGPHOBOVI 06p360TKI/I LIBETHbIX CNNaBOB 6e3 yfapa unu B yCnoBUAX CJIerka NpepbIBUCTOro pe3aHunA.

@ ﬁ/*m.v

(CGT 060202F-AL HF7 0.2 - - - - - -F- - - ms0012 10 - - - - - -
10315 02 - - - - - - - - - mes5 01210 - - - - - -
(CGT 060204F-AL HF7 0.4 - - - - - -6 04 0 - - - - - -
T0315 04 = - - -B- - -m55 0410 - - - - - -
CCGT 080302F-AL T0315 0.2 — - _ _ _ _ . _ _ — H 645 012 10 _ _ _ _ _ _
CCGT 080304F-AL HF7 04 - - N - - -l 04 0@ - - - - - -
T0315 04 - = - - - - 04 0 - - - - - -
(CGT 09T302F-AL HF7 02 - - - - - -B- - -msmon2 w0 - - - - - -
T0315 02 - - - - - - - - - me5 012210 - - - - -
(CGT 09T304F-AL HF7 04 = - B - - - 0 15 - - - - - 