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BBeneHue

M O komnaHun Yamawa

KomnaHusa Yamawa ocHoBaHa B fAnoHum B 1923 roay. Eé mnccus - OCTUXEHWE COBEPLIEHCTBa B MPOM3BOACTBE Pe3bOOHAPE3HOrO
NHCTPYMeHTa. C MOMEHTa OCHOBaHWA, KOMMaHWA COCPEAOTOYEHA Ha HAyUYHO-TEXHUYECKNX UCCNEA0BAHMAX, MO3TOMY 3aC/yKEHHO
ABNAETCA MUPOBbLIM NAEPOM B 061aCcT 06paboTkM pe3bbbl. [MaBHOe oTaMYMe Yamawa OT KOHKYPEHTOB - KaueCTBO MPOoayKLUMK
1 NPOW3BOACTBEHHOTIO MpoLecca Ha NpPoTaxeHun 6onee 90 neT: TpoHol 100% KOHTPOSb KauecTBa MPOAYKLMN, perynapHas
KanubpoBKa NMPOn3BOACTBEHHOrO 0O0OPYAOBAHMA U rapaHTUK COOTBETCTBMA MPOM3BOACTBA HOPMaM Yamawa Mo Kakaomy 13
HamnpaBieHNA M3roTOBEHMA UHCTPYMeHTa. Yamawa - NepBblii ANOHCKUIA MPOU3BOANTENb PE3bO0OHAPE3HOro MHCTPYMEHT],
nonyunswmin ceptrdnkat 1ISO9001. KomnaHuma couetaeT MHHOBaLMIO MPOAYKLUMMW 1 MPOLECCOB eé NMpor3BOACTBA C BbICOKON
3aboTor 06 oKpyxatolel cpefe. MUHMManbHoe BAVAHKE NPON3BOACTBEHHDBIX MPEANPUATUI Ha OKPY»KaloLLYO Cpedy, MO3BOMMIIO
ceptndumumpoatb 1x no ISO14001.

LLITa6-kBapTMpa Yamawa pacnonoxeHa B TOKWO, a NPOV3BOACTBEHHbBIE MIOLWAAKM HaXOAATCA B ropoaax: MoHesasa, Oykycuma, Auzy
1 Llyuymun. Yamawa pacnpocTpaHaeT CBO NPOoAyKLUMIO BO BCeM MUpe, paboTasa C AoOUYEPHUMN NPEANPUATUAMMN 1 KOMMEPUECKHMI
napTHepamu. HegaBHO KOMNaHMA ycunmna ceoe npucyTctene B Espone. 1 AHBapa 2016 roga 8 ropoge Berneuma-Mectpe (VTanua)
OTKPbITO NpeAcTaBnTeNbCTBO Yamawa Europe.

B O PykoBogcTBe

KpaTkoe pyKOBO[CTBO - 3TO BBE[leHWEe U KpaTKoe M3N0XKeHNe BCel MHbopMauum, coeprkallieliica B HOBOM obllem KaTanore
Yamawa. 3nech nprBefeHa MeTofj1Ka Bblbopa pe3bboHape3HOro MHCTPYMEHTA, B COOTBETCTBUM C 0OpabaTbiBaeMbiM MaTepranom 1
[laHa Havbonee BaxHasa TexHWuecKas nHGopmMaLmna. Kpome Toro, B pyKOBOACTBE MPUCYTCTBYIOT:

- YNpOoLUeHHbIN NOUCK TOBAPOB

- Nlerknia fOCTyN K TexHUYeckom nHdopmaLmm

- 370 nerkoe v yaobHoe neyaTHoe v3aaHne

KpaTkoe pyKOBOACTBO He ABMAETCA 3aMEHOI KaTanora. 3TO AOMOSIHeHVE K HeMy Asis ObICTPOro Bbibopa MHCTPYMEHTa.

O6wWwwI KaTanor Bcerfa ABNAETCA NepsbiM BbIbopom. OH AaéT nonHoe npeacTaBneHne 060 BCeM vana3oHe npoayKumy Yamawa n
npefoCTaBAAeT AOCTYM KO BCEW TEXHUYECKON MHGOPMaLIMN.

Bce nocnepHvie obHOBNEHMA 1 JOKYMEHTbI B LMGPOBOM dopmMaTe AOCTYMHbI Ha WwWw.yamawa.eu.
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Yamawa 3aBofibl B AnoHunmn

3aBog Yonezawa
(1IS09001:1996) (ISO14001:2003)

i‘ 5 :

3aBog Yonezawa ABNAETCA OCHOBHOW NPOV3BOACTBEHHON NNOLWAA-
Kol 13 Yamawa Group, oHO 060pyA0BaHO NPON3BOACTBEHHbIMY
NINHUAMW N ABNAETCA LLEHTPOM KOHTPONA KayecTBa. 3aBOA Nonyyun
cepTudrkaT ISO9001 B 1996 r. U3 ueTbipex 3aBoaoB Yamawa, 3aBoj,
Yonezawa nmeeT camyto ANMHHYI0 UCTOPWIO NPOV3BOACTBA U CamMyto
BbICOKYIO MPOV3BOACTBEHHYIO MOLHOCTb. [poayKLmMA Npon3Boau-
Mad 3TW 3aBOAOM: HaKaTHble METUUKU, CMUPaNbHble METUMKM,
MeTUMKN AN1A TPYOHOW pe3bbbl 1 pyyHble.

B 1996 rofy 3aBoa Yonezawa nepsbiM CPeAn ANOHCKUX NPOU3BOAN-
Tenen NHCTPyMeHTa 6bin cepTduLmMpoBaH cornacHo ISO9001.

3aBsog Aizu
1SO9001:2000) (IS014001:2002)

OcHalleH caMbIM CIIOKHbBIM 1 COBPEMeHHbIM 060pyAOBaHMEM, STOT
3aBOJ CIABUTCA CBOEW aBTOMAaTM3aumein 1 poboTusaumnein npomns-
BOJCTBEHHbIX MPOLLECCOB 1 SKOHOMMM TpyAa. 3aBof npeAHasHauyeH
IS MaCCOBOTO MPOV3BOACTBA PEXYLLEro MUHCTPYMeHTa Camoro
BbICOKOrO KauecTBa. [IpofyKTbl BKIOYAIOT B ceba cnupanbHble
METUMKN 1 METYMKU U3 TBEPAOTO CraBa.
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3aBopg Fukushima
(1S09001:2000) (1ISO14001:2002)

3aBog Fukushima o6opyfoBaHO NPOV3BOACTBEHHBIMI ANHUAMMN
NS N3rOTOBJIEHNA METUMKOB M TaM XKe HaXO4WUTCA OTAEeNbHOE
co6CTBEHHOE MPOU3BOACTBO Creunan3vipoBaHHbIX CTAHKOB AJis
N3roTOBNEHNS PEXYLLEro NHCTPYMEHTA BbICOKOrO KauecTsa. 1ot
3aBoj pa3pabaTbiBaeT M NPOU3BOANT CNELNaNbHbIE METUUKU 1
NPOU3BOAUT PEMOHT N BOCCTAHOBJIEHME NMPOU3BOACTBEHHOIO
060pyaoBaHMA. 3aBOJ TaKXKe MOCTAB/SAET 3TV CTAaHKW Ha Apyrve
HaLLM NPOV3BOACTBA.

MpounsBognmas NPoAyKTUMA BKIOYAIOT B cebA: cnupanbHble
METUVKM, NNALWKN N KOMOVHUPOBAHHbIE CBEPSIA-3eHKOBKM, a TaKXKe
NpoV3BOACTREHHOE 060PYAOBAHNE.

3aBog Tsutsumi
(1IS09001:2011) (ISO14001:2011)

3aBof Tsutsumi ABNAETCA OCHOBHbIM MO MPOV3BOACTBY 3ar0TOBOK
[NA BCeN ramMbl UHCTPYMeHTa rpynnbl Yamawa. 3To MecTo, TakxKe
UCMbITaTeNbHbIN LeHTpP, rAe crneunanucTbl Yamawa BHeApAoT
MHHOBALVIOHHbIE pelleHns B 06paboTke MeTaioB U MPOBOAAT
3KCMJTyaTaLMOHHbIe NCMbITaHVA NPOAYKTOB rpynnbl Yamawa.



COAEPXAHUE

ISO kop, cTp. 4
Tabnuua npeodpa3oBaHus TBEpPAOCTU  CTP. 5
3Ha4YeHue UKOHOK cTp. 6
Hape3aHue pe3bGbl, NpUMEHeHNe cTp. 7
HakaTHble METYUKU, MPUMEHEHNe cTp. 35
TexHnyeckas uHdopmaLms cTp. 43

Tabnuua cooTBeTCTBUSA CTApbIX
1 HOBbIX KOJ,0B cTp. 73

CnUCOK MHCTPYMEHTOB CcTp. 76




ISO kop

HapesaHue
pe3b6bl

HakaTtHble
MEeTUMKIU

Matepunanbi Ocob6eHHOCTN cTpaHuLy
BN ABTOMaTHble 1 KOHCTPYKLNOHHbIE CTanu Rm < 500 H/mm? 8 12 38 38
AN YrinepoauncTble 1 HU3KONEermpoBaHHble cTanu Rm 500-700 H/mm? 8 12 38 38
N CpefHenervpoBaHHbIE Y OTOXKEHHble CTanu Rm 600-800 H/mm? 8 12 38 38
23 BbicokonernpoBaHHble CTanu Rm 800-1000 H/mm* 8 12 38 38
M /IHCTpyMeHTanbHble cTanu Rm 900-1200 H/mm® 8 12 38 38
68 BbicOKONpoyHas CTanb Rm 1200-1600 H/mm? 8 12 - -
M1 | OeppuTHble HepXKaBeloLme cTanu Rm 400-700 H/mm? 16 18 38 38
M2 | AycTeHnTHble HepaBewLyue cTanu (xopoluas obpabaTbiBaeMoCTb) Rm 500-750 H/mm® 16 18 38 38
M3 | AycTeHnTHble HepaBetoLue cTanu (cpefHasa 06pabaTbiBaEMOCTb) Rm 550-850 H/mm? 16 18 38 38
M4 | MapTeHCHTHble Hep»KaBeloLme cTanu Rm 650-950 H/mm? 16 18 - -
M5 | Hepxaetowme ctanu PH Rm 800-1250 H/mm? - - - -
[ Cepblih uyryH HB 150-250 20 22 - -
WIS YyryH C WwapoBuaHbIM rpadritom HB 150-350 20 22 - -
(EIN AYCTEHUTHDBIN YyryH HB 120-260 20 22 - -
CEN OTNyLUEeHHbIN KOBKUI YyryH HB 250-500 20 22 - -
NN AntommnHneBoe nutbe < 12% Si 24 26 40 40
WA AntommnHneBoe nutbe > 12% Si 24 26 40 40
NER MepnHble criniaBbl 24 26 40 40
\ZSN JlaTyHHble 1 6pOH30Bble CrnnaBbl 24 26 - -
NEW [TnacTtukm - - - -
N\ KomMnosuTHble MaTepuabl - - - -
S1 | »KaponpouHble cynepcnnasbl (xopoluas obpabaTbiBaeMoOCTb) HRC < 25 28 30 - -
S2 | »KaponpouHble cynepcnnaebl (cpeaHas 06pabaTbiBa€MOCTb) HRC 25-35 28 30 - -
S3 | »KaponpouHble cynepcnnaebl (Nnoxas 06pabaTbiBa€MOCTb) HRC 35-45 28 30 - -
S4 | HuskonervpoBaHHble TUTaHOBbIe CrlaBbl (xopoLuas 06pabaTbiBaeMoCTb) - - - -
S5 | BbicoKonervpoBaHHble TUTaHOBble CMaBbl (CpenHAs 06pabaTbiBa€MOCTb) 28 30 - -
H1 | 3akaneHHble cTanu HRC 50-56 32 32 - -
H2 | 3akaneHHble NOALWNNHVKOBbIE CTaNN HRC 54-62 32 32 - -
H3 | 3akaneHHble MHCTPYMEHTasIbHble CTanun HRC 60-65 32 32 - -
H4 | 3akaneHHble MapTEeHCUTHbIE HepXKaBetoLe CTanu HRC 50-56 32 32 - -
H5 | 3akaneHHbI 6enbli uyryH HRC 48-55 32 32 - -

MonHbIn cnncok obpabaTbiBaeMblx MaTepranoB cMoTpu cTp. 12-33 kaTanora.

.
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Tabnnua npeobpaszoBaHMNA TBEPAOCTH

M Tabnuua npeobpaszoBaHnA AnA 3aKaneHHbIx cTanei no Pokesenny C

TBeppocTb no bpuHennio

TeeppocTb no Pokeenny?

MoBepXxHOCTHaA TBEPAOCTb Mo Pokseny

Lkana
racpaocn | TSPAOCT Tepaee | oren mepnocc
no Poksenny CTaHAapTHbIiA Wap n3 no
wap Kapbuga wkana A wkana B wkanaD | wkana 15-N | wkana 30-N | wkana 45-N Pokeenny
BoNbppama

HRD HRC
56 613 - 577 79.0 - 67.7 88.3 73.9 62.0 75 - 56
55 595 - 560 78.5 - 66.9 87.9 73.0 60.9 74 2075 55
54 577 - 543 78.0 — 66.1 87.4 72.0 59.8 72 2015 54
53 560 = 525 77.4 - 65.4 86.9 71.2 58.6 71 1950 53
52 544 (500) 512 76.8 - 64.6 86.4 70.2 57.4 69 1880 52
51 528 (487) 496 76.3 - 63.8 85.9 69.4 56.1 68 1820 51
50 513 (475) 481 75.9 = 63.1 85.5 68.5 55.0 67 1760 50
49 498 (464) 469 75.2 - 62.1 85.0 67.6 53.8 66 1695 49
48 484 451 455 74.7 - 61.4 84.5 66.7 52.5 64 1635 48
47 471 442 443 741 - 60.8 83.9 65.8 51.4 63 1580 47
46 458 432 432 73.6 - 60.0 83.5 64.8 50.3 62 1530 46
45 446 421 421 73.1 - 59.2 83.0 64.0 49.0 60 1480 45
44 434 409 409 72.5 - 58.5 82.5 63.1 47.8 58 1435 44
43 423 400 400 72.0 - 57.7 82.0 62.2 46.7 57 1385 43
42 412 390 390 71.5 - 56.9 81.5 61.3 45.5 56 1340 42
41 402 381 381 70.9 - 56.2 80.9 60.4 44.3 55 1295 41
40 392 371 371 70.4 - 55.4 80.4 59.5 43.1 54 1250 40
39 382 362 362 69.9 - 54.6 79.9 58.6 41.9 52 1215 39
38 372 353 353 69.4 - 53.8 79.4 57.7 40.8 51 1180 38
37 363 344 344 68.9 = 53.1 78.8 56.8 39.6 50 1160 37
36 354 336 336 68.4 (109.0) 52.3 78.3 55.9 38.4 49 1115 36
35 345 327 327 67.9 (108.5) 51.5 7.7 55.0 37.2 48 1080 35
34 336 319 319 67.4 (108.0) 50.8 77.2 54.2 36.1 47 1055 34
33 327 311 311 66.8 (107.5) 50.0 76.6 53.3 34.9 46 1025 33
32 318 301 301 66.3 (107.0) 49.2 76.1 52.1 33.7 44 1000 32
31 310 294 294 65.8 (106.0) 48.4 75.6 51.3 32.5 43 980 31
30 302 286 286 65.3 (105.5) 47.7 75.0 50.4 31.3 42 950 30
29 294 279 279 64.7 (104.5) 47.0 74.5 49.5 30.1 4 930 29
28 286 271 271 64.3 (104.0) 46.1 73.9 48.6 28.9 41 910 28
27 279 264 264 63.8 (103.0) 45.2 73.3 47.7 27.8 40 880 27
26 272 258 258 63.3 (102.5) 44.6 72.8 46.8 26.7 38 860 26
25 266 253 253 62.8 (101.5) 43.8 72.2 45.9 25.5 38 840 25
24 260 247 247 62.4 (101.0) 43.1 71.6 45.0 24.3 37 825 24
23 254 243 243 62.0 100.0 421 71.0 44.0 23.1 36 805 23
22 248 237 237 61.5 99.0 41.6 70.5 43.2 22.0 35 785 22
21 243 231 231 61.0 98.5 40.9 69.9 42.3 20.7 35 770 21
20 238 226 226 60.5 97.8 40.1 69.4 415 19.6 34 760 20
(18) 230 219 219 - 96.7 - - - - 33 730 (18)
(16) 222 212 212 - 95.5 - - — - 32 705 (16)
(14) 213 203 203 - 93.9 - = — - 31 675 (14)
(12) 204 194 194 - 92.3 - - - - 29 650 (12)
(10) 196 187 187 - 90.7 - - - - 28 620 (10)
(8) 188 179 179 - 89.5 - - - - 27 600 (8)
(6) 180 171 171 - 87.1 - - — - 26 580 ( 6)
(4) 178 165 165 - 85.5 - - — - 25 550 (4)
(2 166 158 158 - 83.5 - - — - 24 530 (2
(0 160 152 152 - 81.7 - - — — 24 515 (0

*1: IMMa=1H/mm?

*2: B npuseneHHow Bbille Tabnuue, faHHble B CKOBKaxX NPYBEAEHbI TONBKO AN1A CMPABKM.

Ota Tabnuua B3sTa 13 SAE J 417.
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3HayeHne MKOHOK

BoicTpoperyLan ctanb E-Knacc

BbicTpopexyLias ctanb
oKCMANpPOBaHHasA

BoicTpopexyLan ctanb E-Knacc
OKCMANPOBaHHasA

BbicTpopexyLyas cTanb
E-Knacc asotnpoBaHHasA/
OKCHAVPOBaHHas

bbicTpopexyLias ctanb E-Knacc
a30TMpOBaHHan

bbicTpopexylan ctanb E-Knacc
C NOKpbITUEM

BbicTpopeskyLlan ctanb
C KobanbTom

BbicTpoperkyLlas cTanb
C KOGaNIbTOM C MOKPbITUEM

MopoLuKkoBas 6bICTpOpPexyLLas
CTasb a30TMPOBaHHaA

Think threads with
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HSS-P

HF

Coating

Synchro

>2X

MopowkoBas 6bicTpopexyLiasn
CTanb C MOKPbITYEM

MopolukoBas bbicTpopexyLas
CTallb OKCAVPOBaHHaA

MopoLKoBas 6bICTPOPEXyLLAsA
CTanb a30TMpoBaHHas/
OKCMAMPOBaHHas

CBepXMenKko3epHUCTbIN
TBEpPAbIN Ccnnas

CBEpXMEeNKO3epHUCTLIN
TBEPAbIN CNNaB C NOKPbITUEM

[ina rnyxux oTBepcTuin
c oceBoli nogayen COX uepes
NHCTPYMEHT

[InA CKBO3HbIX OTBEPCTUN C
pagvanbHom nogaden COX
yepes NHCTPYMEHT

Mpn ycnosum »kecTkon
CUHXPOHM3aLMK Nojaun

[ina rnyxux otBepcTuin >2xD



HAPE3AHUE PE3bbbl.

NPUMEHEHUE
7 | |

ISO P cTp. 8 crp.12

cTp.16 cTp.18
1SO K cTp.20 cTp. 22
ISON cTp.24 c1p. 26
ISO S cTp.28 c1p. 30
ISOH cTp. 32 cTp. 32




agsni Hu3kan CKopocTb pesaHus Bbicokan e
OneaLr- Gk
OBl VC(M/MVIH) Sm/mun 10m/mun 15m/mun 20m/munH 30m/mnn H0mmun OHHbI
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1 E
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o | o
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Smimun 10m/mun 15m/mun 20m/mun 30umur S0mmun

Ha 1306paxeHuni NokasaHo BO3MOXHOE NpUMeHeH e
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Pasp,en 1 - Metunkn obuero HasHaueHNA 1 YHVBepCalibHble

OBLLEE YHUBEPCAJIb-
HA3HAYEHUE HbIE
NEWCODE.  HT  LO-SP  LO-SP  SP SP SP  SP-BLF SP-BLF SP-BLF AU+SP AUXSP
OLDCODE 9020 =~ 9041 90410X 9040 90400X 9040TI 9047 90470X 9047TI 9086TI 9086TI
HSSE HSSEHSSEJHSSE
Coating CoatingjllCoating i Coating
Synchro“
>2xD>2xDig>2xD _

0 03HayaeT OTCyTCTBYIOLME LMdPbI B CTapbix Kofax:
3=DIN371 UN  4=DIN374/376 UN  6=DIN371 M  7=DIN376 M 8=DIN374 MF  9=DIN5156 G
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Moxanyicra, nepeianTe Ha CTpaHuLy obluero katanora Yamawa [ Ans noaHoro npeAcTaBneHins o paviepax, Aonyckax 1 3aX0AHbIX YaCTaX MHCTPYMEHTa E
M2~48 M2~30 M2~30 M2~48 M2~48 M2-~24 M3~39 M3~39 M3~24 M3~20 M6~12
M ey o) [5) [m) [o) () [m) [w) [ [w)  [wr) T
MF3~48 MF8~24 MF5~30 | MF7~48 MF4~48 MF8~22 MF8~20 MF8~12 §3’
= 3
No. 4~1.3/4 No. 4~1.3/4No. 4~1.3/4 E =3
UNC/UNF B
1/16~1.1/2 1/8~1 1/8~1 1/16~1.1/2/1/16~1.1/2| 1/8-1/2
SR i) [ [l e [®) [
1/8~1.3/4 3/16~1
BSW 235
1/16~2 1/16~1
NPT/NPTF
1/16~4 1/16~2
Re 558
1/8~1
NPS/NPSF
7~36
Fe



Wnet- Hu3kan CkopocTb pesaHus Bbicokas e
OneaLr- Gk
OBl VC(M/MVIH) Sm/mun 10m/mun 15m/mu 20m/munH 30m/mnn H0mmun OHHbI
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Smimun 10m/mun 15m/mun 20m/mun 30umur S0mmun

Ha l/l306pa>1<eHMl/l MOKa3aHO BO3MOXHOE MNpumMmeHeHe
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Pasnen 2 - CneynanbHOro Ha3HaueHUs 1 BbICOKOCKOPOCTHbIE

CMEUNANbHOE
HA3HAYEHUE BbICOKOCKOPOCTHDbIE
NEW CODE| E-SP  SP-VA | SP-VA SP+VA SU2-SP ZEN-B PH-SP | EH-HT FSP HFISP  HFIHS
OLD CODE |90460X 90450X 9045TC 90850X 90440X 10400X 90480X 20120
HSSE HSSE
Coating Coating
Synchrp Synchro Synchro
nizeg\‘ nize”dﬁ\\
=
s| 0O
x|
s[5
'3_' o
w3
w
o
X
2l=z
X | O
< v
Moxanyicra, nepeianTe Ha CTpaHuLy obluero katanora Yamawa [ Ans noaHoro npeAcTaBneHins o paviepax, Aonyckax 1 3aX0AHbIX YaCTaX MHCTPYMEHTa I
M3~24 M2~36 M3~20 M3~12 M3~24 M3-~24 M3-~30 M3-~24 M3~12 M6-~20 M6~20
M
=
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CNEUMANDBHOE
HA3HAYEHUE

NEW CODE | ZEN-B | ZET-B
OLD CODE ' 10400X 1041NI
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I'Iomanyl?lcra, I'IEpGVlﬂV]Te Ha CTpaHuLy obulero katasnora Yamawa [ ANA NOIHOTO NPeACTaBNeHNA O pasmepax, AonyCKax 1 3axOAHbIX YaCTAX MHCTPYMEHTA
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UNC/UNF
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ISOS *KaponpouHble cnnasbl

nem- Ve

ol R Cropocbpesaw GG o

OHbi Ve (m/mu) Sm/mun 10m/muH OBt

HOMe| . . HOME]

0 | Mareprans P oo oo umponau s T—
Huskone- il Huakone-

S5 | MpoBanbie i VpoBaHHE | o
THTaHOBbE : THTAHOBbE
Cnasl . : ZET-P Cnagsl
Bricokore- 0 Boicokore-

sq | MposEHiGe . rHpOBGHHe | o
THTAHOBbIE THTAHOBbIE
crnagsl 0 crnagtl

s3 CnnaBbl ' Cnnasel s3
Ha 0CHOBE Ha OCHOBE

S2 | HukenA 0 HAkenA | S2
Inconel, : Inconel,

§1 H(astelloy ) . : H(astelloy ) S1

. ZEN-P

Ve (m/mur) Smimun 10m/mun

Ha M306pa>KeHVII/I MOKa3aHO BO3MOXHOE NpumMmeHeHre
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MoxanyicTa, neperanTe Ha CTpaiLly obLero kaTanora Yamawa [ Ana nosHOro NPeacTasneHus o pasmepax, AoMyCKax v 3aXOAHbIX YaCTAX MHCTPYMEHTa T
M3~24 M3~16

"
MF10-16 MF8~16

wr

No. 6~1 | No. 2~3/4

UNC/UNF

STI (EG) No. 2~1/2

UNC/UNF
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e Hu3kas CkopocTb pesaHus Bbicokas e

Onkayu- Onkayy-
OHHbIiA Ve (m/mun) Bm/mun 10m/mun OHHbIIA
Hoviep : Hoviep

06nacTb Npu yCrI0BUM XECKOM CUHXPOHM3ALMM MOfauM

SO | Marepuansi Marepuansi| 150

UH-CT

B3HRC B3HRC
= =
3 3
G 5
L L

H | =|ssthe siRe| £| H

(3] (3]
20 a3
& &

A5HRC 5HRC

EH-CT

Ve (mimun) 5M/‘MVIH 10MI/MVIH

Ha I/I306pa>KeHI/IM MOKa3aHO BO3MOXHOE NprMeHeHne

- KX YAMAWA



NEW CODE
OLD CODE

CMNELMANIbHOE
HA3HAYEHUE

HF | HF
Coatingj@Coating

Synchro
)

Moxanycra, nepeiauTe Ha CTpaHuLy obLwero katanora Yamawa [, A4ns NosHOro NpeacTasreHns o pasviepax, AOMyCKax 1 3aXOAHbIX YaCTAX MHCTPYMeHTa

M3~12 M3~20

"
MF10~20
MF
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HAKATHbIE METHYUKMW,
NPUMEHEHWE

Beepenue B chopmupoBaHue pe3b0obl c1p. 36
ISOPn

ISO N

cTp. 38

cTp. 40




BeBeneHne B popmmpoBaHme pe3bbbl (HakaTHble MeTUMKN)

Temoi1 3TOro pasfena ABAAETCA MHCTPYMEHT, MCMOMb3yeMblii A U3rOTOBMEHWA BHYTPEHHEN pe3b6Obl C MOMOLLbIo NMpoLiecca
nnactnyeckon gepopmaumu. B HacToswwee BpeMa HakaTHble MeTUMKM Yamawa MMeloT XOPOoLUYto penyTaLuio npu UCrosb-
30BaHMKN BO MHOTX 06nacTsax. OHW WMPOKO NpeAcTaBfieHbl pasHoobpasremM 3aroToBOK C M3MEHEHMEM B CTOPOHY MUHMA-
TIOPM3aLMM 3aroTOBOK. HKe yKa3aHbl XapaKTeprCTUKN 1 0CO6EHHOCTY GOPMUPOBaHUA pe3bObl NMpY MOMOLUM HaKaTHbIX
METUYMKOB, B OT/INYME OT KNAaCCMUECKUX METUNKOB.

B Oco6eHHOCTU HaKaTHbIX METUMKOB

O GopmupoBaHve pe3bbbl 6e3 06pa3oBaHUA CTPYXKKN. DTN METUMKM NOAXOAAT ANA paboTbl KaK B MyXMX, TaK Y B CKBO3HbIX
oTBepcTUAX. MOCKONKbKY CTPYKKa He 06pa3yeTcs, 3TO COKOHOMUT BPEMSI Ha ee yfianeHun 13 30Hbl 06paboTKu.

O bnaropapa cBoe KOHCTPYKLMM HaKaTHble METUMKI BbIAEPXKMBAIOT 6ONbLUNE YCUNINA Pe3aHnA, YeM KnacCuyeckne MeTUYMKN.
CneuuanbHasa ¢opmMa paboueir YacTy yBennumnBaeT NoLajb NOMNEPEeYHOro ceYeHNsa B 30He KOHTaKTa MHCTPYMEHTa 1 AeTany,
YTO NO3BOJIAET N36exaTb 3aKNVHUBaHUA, 3TO AeNlaeT HaKaTHble METUMKIM YCTONUMBBIMA K NMONIOMKE.

O HakaTHble METUMKM NPeKPacHO 06eCcneunBaloT BbIMOJIHEHME CPEeHErO AMaMeTpa pe3bbbl B Npefenax 3ajlaHHOro Jomnycka.
B npouecce nepopmaunv maTepriana pesynbTaToM ABASETCA BbICOKOE Ka4eCTBO NOBEPXHOCTY pe3bbbl.

O Bbicokaa 3¢pdeKTUBHOCTb 1 CPOK Cyx0bl MHCTPYMeHTa. KoHburypauma BepwmnH BUHTOBOro npodunsa MeTymka genaet
BO3MOXHbIM 3HAUNTENIbHO YBENNYMNTb CKOPOCTb 06PabOTKN 1 CPOK CIYKObl MHCTPYMEHTa MO CPAaBHEHMIO C KNAacCUYeCcKMm
MeTuMKamu. [ToM1MO 3TOro fONONHUTENbHOE 3alMTHOE NOKPbITUE: oKcuaguposaHue, asotuposaHue, TiN n TiCN, moxeT
NPOANVTb CPOK CIYXKObl MHCTPYMEHTa OT 2 10 20 pa3 Mo OTHOLLEHWIO K METYMKaM 6e3 MoKpbITHA.

3ameTKM 0 NpoLecce HakaTblBaHWs Pe3bbbl

[ |

O MoOMEeHT pe3aHusa Npu HakaTbiBaHKK B 2-3 pa3a Bbllle, YeM Npu 06paboTKe KNacCUYecKUmy MeTYMKamu.

O HakatblBaHVe NPYMEHVIMO TOSIbKO AN BA3KMX MaTepurasnos.

O OTKNOHEHMe pa3Mepa AvameTpa NpeiBapUTENIbHOrO OTBEPCTUS He JOMKHO MpeBbiaTh 5% OT HoOMUHana wara. Mpu paboTte
HaKaTHbIMN MeTuMKammn Heobxoanmo 6onee TWATENbHO NOAXOAUTb K KOHTPOJIO AvaMeTpa NpeaBapuTesibHOrO OTBEPCTHS,
uem npw paboTe KNaccuyeckumm MeTUMKamm.

Bbl60p CMa3biBalOWMX MaTepranoB nMeeT 6osnblioe 3HayeHue, yTOObI npefoTBpaTUTb HanMnaHme N HaBaprBaHMe Mmatepuana.

(ON©)

HepoBHOCTM Ha NOBEPXHOCTM Pe3bbbl 6onblue, Yem MpK 06PaABOTKE KNacCUYECKMMIN MeTUMKaMu. B HeKoTopbIx criyvasx
HeoOXOAUMO NPUMEHATb AOMONTHUTENIbHYI0 06PAabOTKY BEPXHEN YacTy OTBEPCTUA 3eHKEPOM .

O OT pa3mepa gnameTpa npeaBapuTENIbHOrO OTBEPCTUA 3aBUCUT dopma BeplurHbl 3yba pesbbbl (U-dpopma). U-dopma
HeBO3MOXHa NPV Hape3aHu Pe3bbbl KNaccuyeckumm MeTYMKamu.

B BbI60p HaKaTHbIX MeTYMKOB Yamawa

O Tunbl HakaTHbIX MeTUYKOB. KomnaHmA Yamawa npor3BogmMT pasnyHble BUAbl HAKaTHbIX METYMKOB AA Pa3fnyHbIX HanpasneHnin
paboT: METUMKM O6LLEro HazHaYeHVA, METUYMKIN CrieLiManbHOro Ha3HauYeHNA ANA HeXene30CoAepKallx MaTepuanos v cTanen, a
TaKXXe METUVKU CO CreLnanbHbIMy MOKPBbITUAMU. [1ns Toro, utobbl 0becneumnTb 6onee ANNUTENbHbIN CPOK CNYXObl MHCTPYMEHTa,
cneumanbHo pa3paboTaHbl BbICOKOKauecTBeHHble MaTepuanbl A4na PVD nokpbiTua paboyeid YacTy HakaTHbIX METUMKOB, TaKue,
kak TiN n TiCN. Hanpumep metunk OL-RZ aBnaetcs npeBoCXoAHbIM MHCTPYMEHTOM, KOTOPbIV CcneuunanbHo paspaboTaH ans
CyxoW 06paboTKu (6e3 cmMa3Kuy) MaTepuranoB C XOPOLUMMM Pe3yNbTaTMU MO KauecTsy 1 NPOU3BOAUTENbHOCTH.

O Martepuanbl gna metunkos. CTaHAaPTHLIM MaTepuanom Asaa U3rotossnieHna metunkos asnaeTca SKH58. OH npegHasHaueH
AN1A NOBbIEHNA KPYTALLero MOMeHTa, MMeeT NPEBOCXOAHbIe aHTUPPUKLIMOHHbIE CBOMCTBA, a TakXKe NpeKpacHyto yaapHyo
BA3KOCTb. YTOObI MPOANUTb CPOK CYXObl MHCTPYMEHTa Mbl Ucrnonb3yem matepuranbl SKH56 nnmn SKH10 (nopowkosas HSS),
KOTOpble ABNATCA NyULWMMM MaTeprianamMm ¢ aHTUGPUKLIMOHHBIMU CBONCTBAMM.

O Knacc TouHocTy. Yamawa MCnosib3yeT LWKany TOYHOCTU ¢ warom 12,7 um, B cooTBeTcTBUM € cTaHgapTom ANSI knacca GH, mbl
paspaboTanu yHubuLmMpoBaHHyto cutemy Yamawa G knacc. Pa3nuyHble matepuansl npu ¢opmmrpoBaHumn pesbbbl BegyT cebs
Mo pa3HoOMy, a TaKKe pa3mep NpeaBapuUTesIbHOrO OTBEPCTUA BNMAET Ha pa3Mepbl pe3bbbl. Yamawa npepgnaraet ot 2 fo 3
crneumnanbHbIX KNaccoB [OMYCKOB ANA AOCTUMXEHMA 6onee NOAXOAALLEro pa3mepa BHYTPEHHero AnameTpa Luara pesbobi.

O [dnviHa 3axogHon YacTu. [InmHa 3ax0A4HONM YacTu: 2 Wwara Afa ryxoro oTBepcTuaA 1 4 wara Afa CKBO3HOro oTeepcTua. MeTumkum
C 3aXO[HOW YacTblo 4 wara umeloT 6onee ANUTENbHbIA CPOK CIYXObl MHCTPYMEHTA, YeM METUMKIM C 3aXOLHOW YacTblo 2 Lwara,
NMOCKOJIbKY yCunue, npunaraemoe K BepliviHe BUHTOBOro Npoduis NHCTPYMEHTa B CJlyyae C 3aXOAHOW YacTbio B 4 wwara
MeHblLLIe, YeM C 3aXO[HON YacTbio B 2 wara. Tem He MeHee, TPYAHO CKa3aTb O CTOMKOCTW MHCTPYMEHTa B HECKOJIbKMX CII0BaX,

NOTOMY 4YTO Kaxpoe 13 ycn03|/||7| npouecca d)OpMVIpOBaHI/IFl p63b6bl BNIMAET Ha CTONKOCTb NHCTPYMEHTa.

Think threads with
«« P YAMAWA



BeepeHue B popmrpoBaHue pe3bbbl (HakaTHble METUMKIM)

W Oopma BepwrH Npoduna pe3bObl 1 COOTHOLLEHME BbICOTbI MPOGUNA 3aBUCUT OT ArAaMeTpa npeaBapuTesibHOro

oTBepCTUA

OTHOLWEeHNe TeOpeTVNeCKOI‘/'I BbICOTbI I'IpO(bVIJ'Iﬂ pe3b6bl K (I)aKTVILIeCKOVI BblCOTE I'IpOd)VIJ'Iﬂ Ha3BaeTCA OTHOLWIEHMEM 3auenneHna

p83b6bl N N3MEPAETCA B NPOLEHTaAX.

B 3aBucumocTn ot AnamMeTpa npenBapuTenbHOro oTBepCcTUA, BHyTpeHHI/IIZ AnameTp pe3b6bl 1 OTHOLWeHne 3auenneHna p93b6bl

MeHAeTCA.

MoaTomy Bce npeaBapuTesibHble YCNOBUSA AN OPMUMPOBAHUSA Pe3bbbl JOMXKHbI BUOMPATHCSA CO CCbISIKOM Ha COOTHOLLIEHMne

3aLenneHus pesbobl.

|-|pl/l MaJsiom gnameTpe npenBapuTesibHOro OTBepPCTUA yMmeHbLLIaeTCA obnactb ONA NNacTnyecKkon ne(bopmaumm 06pa6aTbIBaEMOFO

matepuana 3To NPpUBOAUT K YBENNYEHUIO HAarpy3km Ha NHCTPYMEHT N CHUXEHUIO ero CTONKOCTH, NO3TOMY, €C/it BO3MOXKHO, HY>KHO

Aenatb AuamMeTp npenBapuUTesibHOro OTBEPCTUA KaK MOXKHO 6onbLue.

S50C, BNvsHVE AUamMeTpa NpeaBapuTeibHOro OTBePCTMS
npv Hape3aHumn pe3osbl
M24x3 Arana3oH AMamMeTpoB NpeaBapuTenbHOro OTBepCTUA
©220.752~@21.252

ANIOMUHUI, BAUAHKE OVaMETPa NpeaBapnTeIbHOro

OTBEPCTVA NP HaKaTbliBaHWK pe30bl
M25x2 f1ana3oH AMamMeTpoB NpeaBapHTEbHOTO OTBEPCTUA

[S50C BHyTpeHHuit anameTp
pe3b6bl nput pezarnn D]

M24x3 arameTp otBepcTUA:@20.652
MUHUMaNbHbINA JONYCK Ha BHYTPEHHWI
avametp pe3bobl NG
OTHoLLeHVe 3aLennenna pe3b6bi: 103.1%

BHyTperHuit |: i HapyHbii
Auametp Anametp
pesbbl  [3 7 L 3| pe3bbbl

?22.835~223.210
i i 0} "
[Aﬂ&rgmgmm,zsnwpenw WaveTp pessy npu rj;a;mgsaggwsu] Bryrpestui | BHewhss
X2 AMameTp OTBepCTUA: D23, IWaveTp N ropona

MUHVIMANbHBIA QUHMLLHBIA BHYTPEHHMI
AameTp pe3bobl: 22.723 MM
MUHANNbHBIA OMYCK Ha BHYTPEHHYIA AvameTp pe3stbl NG
OTHOLLeHMe 3aLiennenua pe3bbsl: 105.2%

pe3bobl BUTKA

[S50C BHyTpeHHuit arameTp
pe3b6bl npu pesarun @]

M24x3 arameTp otBepcTnA:@21.000
MUHUMANbHbINA AOMYCK Ha BHYTPEHHWI
nvameTp pe3s6si: Middle
OTHOLUEeHVe 3auenneHis pe3bbbl: 92.4%

[ Aniowsn BHyToeHHW paveTp pess6i oy Hakatosakmn G)]
M25x2 grameTp otBepcTHA:@24.042 Mm
MVHVIMabHbIA GUHMLWHBIA BHYTDEHHUIA

[nvameTp pe3bbbi: 23.067 MM

MUHINGTbHSI OTYCK Ha BHYTDEHHIIE AnanieTp pessbs: Middle

OTHOLWeHVe 3aLennenua pe3bos: 89.3%

[s50C BHYTPEHHMI AvameTp
pe3b6bl npu pesaHin &)

M24x3 prameTp otBepcTnA:@21.352
MUHUMANbHbINA AOMYCK Ha BHYTPEHHUI
anameTp pessbbl NG
OTHOLLEHVe 3aLiennerma pesbosl: 81.5%

[Aonsun, srympesii pvaner pess6ol o akatoeam )]
M25x2 pnametp oteepcTna:@24.240 Mm
MVHVIMabHbIA QUHVLWHBIA BHYTPEHHUIA

AVameTp pe3bobl: 23.462 MM

MUHAMaNbHbI OMYCK Ha BHYTPEHHIY AvaveTp pessbbl NG

OTHOLWEeHVe 3auenneHns pe3bowl: 71.0%

P YAMAWA

HAPE3AHVE PE3bEbI
ISOK ISOM ISOP

ISON

ISOS

ISON

TEXHUYECKAA
WHOOPMALNA
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OnkaL OnkaL
Ol Smimun 10m/mun 15m/mun 20m/munH 25m/muH 30m/mun Ol
Hovep Ve : ' ; ; ; Howep
0 | Matepuanbi : : 06 OBUM XECKO OHU3UYA 0] : Matepuans | 50
14401 5 14401
M31E | Aisisi ; I} Aisizte | & | M3
18 a - - ; & A
o | 14350 ] [ . 14350 | @ =
M215 &) isisos : 3 HP+RZ | : isisos | § | M2
w | €| 14308 - ] HP-RZ © : 14305 | & |
AISI303 I . : 151303
§§ X40Crllov5 1 [KIEY & &S| P
é % .h .
8
2= : S
S C 105 W2 = 105 W2l Z
5 = S
£ 5 P : Jo & 5| P
Z
gé C45 : ' C45 |13
H % N+RZ N\ i Hr
2 co N-RZ : | : c30
= : OL+RZ ' :
S C25 = : : : C25 B=ivs
7S R-D R- a : . HP+RZ | ¢ HEE
St44-2 : . HP-RZ Stas-2 =
VC(M/MMH)E : : : : :
Sm/mun 10m/muH 15m/munH 20m/mun 25m/MuH 30m/mun

Ha 1306paxeHn NokasaHo BO3MOXKHOE MpUMeHeHVe

Think threads with
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OBLLEE CMELMANIbHOE BbICOKAA o
HA3HAYEHUE = HA3HAYEHME NPOU3BOAUTENBHOCTb 2
NEWCODE R-D  RD  N+RZ ~N-RZ OL+RZ HP+RZ HPRZ . .- E
OLDCODE 9353  9353TI 93510X 93510X 1355TC 1356TC 1056TC o
wv
HSSE HSS-P Jil HSS-P §i HSS-P i HSS-Co —
Coating Coating il Coating ji Coating il Coating B
QX
E
a
w|
I
=
g 4
=k
wv
2
=
]
k4

ISON

MoxanyicTa, nepelanTe Ha CTpaHULy obuero Katanora Yamawa [ AnA NoAHoro npeacTaBneHua o pasmepax, A0MycKax 1 3aX0AHbIX YacTAX MHCTPYMEHTa

M2~16 M2~16 M2~6 M8~16 M3~6 M2~6 M8~16 M6~10

m =
MF2-20 MF10~16 MF10~14 S
No. 0~1/2| No. 2~1/4 No. 0~1/2 = 8
UNC/UNF .

1/8~3/8 1/8~3/8

G

[0 03HauaeT OTCYTCTBYIOWME LIMdPbI B CTapbix Kopax:
3=DIN371/376 M 8=DIN374 MF
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LiBETHbl€ MeTaJlJlbl

- RS Copoopesaia G o
MK Ve (m/mun) Wkl
OHb Sm/mun 10m/mun 15m/muH 20m/muH 25m/muH 30m/muH 50m/muH O
Howe : : : : ' ' : Howe
|Sop MaTepma"bl 06ﬂaCTb pVI yCﬂOBVIV] XecKoi V\HXpOHVBaL\VIVI ﬂOﬂaM MaTepMaan |Sop
Aniowvmesoe R-D . foNHHEB0R
N1 TWTbe Coatin mme | N1
(<12%Si) ( g) = (<12%Si)
AnomuHyesoe ] ' AnomuHvesoe
N2 | e : mme | N2
12%5) Hp+Rz B 12%5)
' HP-RZ '
N3 | Meab N+RS . Megpb | N3
{ N-RS N
Ve (m/mux) . . . . . .
Sm/mun 10m/mun 15m/munH 20m/muH 25m/muH 30m/muH 50m/munH

Ha V|306pa>KeHl/ll/I NMOKa3aHO BO3MOXHOE NnpnumMmeHeHne

Think threads with
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OBLLEE BbICOKAA o
HAsHA- CIELHIRIBHOE  npoussoau- 3
YEHUE TENbHOCTb -
NEWCODE RD  N+RS N-RS HP+RZ HP-RZ -
OLDCODE 9353TI  9350NI 9350NI 1356TC 1056TC Q
[}
HSSE HSS-P i HSS-P —
Coating CoatingjliCoating B
£ X
E:
a
wi|
I
=
E 4
|2
wv
2
=
(@]
k4

ISOP-ISOM

MoxanyicTa, nepelanTe Ha CTpaHULy obuero Katanora Yamawa [ AnA NoAHoro npeacTaBneHua o pasmepax, A0MycKax 1 3aX0AHbIX YacTAX MHCTPYMEHTa

M2~16 M2~6 M8~12 M2~6 M8~16

! 5
MF2~20 MF10~16 S
MF 503 e =
30
No. 0~1/2 No. 0~1/2 x ©
UNC/UNF u §
1/8~3/8
¢
STI (EG) 3~12

M

0 03HayaeT OTCYTCTBYIOLME LMdPbI B CTapbx Kofax:
3=DIN371/376 M 8=DIN374 MF
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TEXHUYECKAS
WHO®OPMALIUA

1. TepmuHonorus cTp. 44
2. KaHaBku cTp. 45
3. Yrnbl 3aT04KU cT1p. 46
4. PeKomeHayeMble CKOPOCTY pe3aHus  cTp. 47
5. JlnameTpbl npeaBapuTENbHbIX

0oTBepcTUN (Hape3aHue pe3bObl) cTp. 48
6. [AnameTpbl NpeaBapuUTeNbHbIX

0TBEpCTUMN (NS pacKaTbiBaHWS) cTp. 57
7. WHcTpymeHTanbHble MaTepuanbl cTp. 59
8. 00paboTKa NOBEpPXHOCTMN

MHCTPYMEHTA cTp. 61
9. TeepaocnnaBHble METYUKU cTp. 64
10. BbiGop pa3nnyHbIX ONPaBoK Ans

33)XMMa METYMKA, B 3aBUCMMOCTH

0T UCMONb3YEeMOro 000pyaoBaHus  CTp. 66
11. MpnyunHbl BbIX0AA pe3bObl N3 nons

[onycka npu oopadboTke cTp. 68

12.

0003Ha4YeHns1 CTaHAAPTHON Pe3bObl

cTp. 70




1. TepmuHoONoOruA

LLnpnHa

KaHaBKu | pexyujen yactu  Yron 3axogHou Yactu

_ WAMAMAMAAA

'

.

‘ eI il i iiityg

, Ao VU TPV RPRV P LY RN R Y %
\

A
BHewwHwui ueHTp /
[nametp

OCHOBHOW BHYTpPeHHWII LeHTP xgocTosuKa (Ds)
AvameTp |

Pa3mep kBagpata (K)

[nvHa 3axoAHOM YacTy [OnvHa pabouen yactn (£) [nvHa XBOCTOBYKA BbicoTa kBagpara (£k)
I

[nuHa nHctpymenTa (L)

B Oopma 3agHel NOBEPXHOCTH B Oopma nepenHeit NOBEPXHOCTU

Penbed 3aTblnoyHom —»
NOBEPXHOCTN

3aTbINoK

LIJ|/|p|/|Ha JIEHTOUKMN

Penbed 3y6a

N\ 3aTbinoBaHue

AN 3aTbl10BaHne

PexyLan noBepXHOCTb MeppaHuia yron

Dopmbl NepefHelt 1 3aaHEN NOBEPXHOCTEN, YIIibl 3aTOUKM, @ TakKe TepMuyeckas 0bpaboTKa, MMEIOT BaxkHble GYHKLIMW, BAUAIOLLME Ha
GopMy 3aroTOBKM, CPOK CITyKObl IHCTPYMEHTa, KaUeCTBO MOBEPXHOCTM BHYTPEHHEW BYHTOBOW KaHaBKW, 1 Tak Aanee.

Il 3axopaHble YacTU PYUHbIX METUMKOB

ODIN cepus

E V(SP) M(3.5P) F(2P)
M m l:j/v\ m
Vv

CepuiiHble METUMKM COCTOAT 113 HAOOPOB MO TPU UMK [1Ba METUMKA, UTOObI Hape3aTb pe3b0y Mo3TanHo.
MNepBbit MeTuuik (V) 1 BTOpOit MeTunk (M) 0bpabaTbiBaloT pe3bby npeaBapuTensHO.
3aTem, TpeTnii metunk (F) 3aBepluaeT dommnpoBaHvie pesbobl.

OJ|S cepus C A/IMHHOI 3aX0AHOM YacTblo  —9  pe3bbbl
. . . Co cpefiHem 3axofHON YacTblo  —5  pe3b6bl

C KOpOTKOIA Co cpepHeit C pnuHHOM c . . —15 6
3aXOAHOM YaCTbI0  3aXOAHON YaCTbio 3aX0HOM YaCTbIO CCIPRET SEECTIEr SRS 2 [FEEE]
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3axo/fiHas 4YacTb METUMKOB ABNAETCA Hanbosee BaXKHOW YacTbio MEeTUMKa NPU Hape3aHnn pe3bObl PYyUYHbIM CMOCOBOM.
3T0 NO3BONAET KOHTPOAMPOBATb Hape3aHue pe3bbbl C MOMHbBIM 3y6OM, HO Pa3buTb 06PaboTKy Mo rnybrHe pe3bobl.

Think threads with
« PYAMAWA



2. KaHaBKu

M OcHOBHbIMYK d)yHKU,I/IﬂMI/I KaHaBOK ABJIAKOTCA: o
2
1) MakeTrpoBaHe (CkaThe) CTPYKKY, 2) [OCTaBKa CMa3sky, 3) GOpMUMpPOBaHe NepeaHero yrna, 4) onpeaensaeT KOMMYecBO PexyLnx
KPOMOK. Bce atm beHKLlI/II/I O4YeHb BaKHbl. @OprI KaHaBOK MeTUMKOB NoApa3featoTCA Ha ceaytolme rpynnbl no Mmetoam I
Hape3aHVA pe3bbbl: CMPanbHbIN, MPAMON 1 PYYHON.
=
o
k4
— Mpamble PyuHom meTumnk
D | X
10
2|9
o = M| =
— CnupanbHble — MeTuYmnK Co CnMMpanbHON KaHaBKOW w
ANA FNyXux OTBEPCTUN :
— HapesaHue S
k=
pe3b6bl <
M
w| 2
— JleBoe HanpaBneHne —— MeTuuK CO CnMpanbHOM & 8
cnupanu KaHaBKOW AnA CKBO3HbIX I =
OTBEpPCTUI
o ] — CnupanbHbli — MeTUMKM CO CNUpanbHO NOATOYKO m
OPMbl KaHaBOK . - "
[}
B4
C KaHaBKamMy ——— HakaTHble MeTuMKM _
AnA macna = o
[}
— HakaTbiBaHne Qa
pe3bbbl
6e3 KaHaBOK HakaTHble MeTunKm ———ee AR
AnA macna =
3|2
s|5
J|a
glo
s|2
B Tvinbl KaHAaBOK W
)
X
HapesaHue pe3b6bl 'E_ 4
KanaBka ¥ | o
<|wn
MpAman kaHaBKa C kKaHaBKkammn b= =
AnA Macna

CnupanbHas
KaHaBKa

be3 KaHaBOK
ans macna

Co cnupanbHbIM
CermMeHToM
KaHaBKw

B O6LI.L€M, YNCNO KaHaBOK AJ1A Pa3HbIX TMa METHMKOB 00bIUHO YBEMNYMBAIOTCA B 3aBMCUMOCTW OT HaPY>XHEro ANaMeTpa. Tem He
MeHee, 3TO TakXe 3aBUCUT OT MPOYHOCTU U XKECTKOCTV METUMKa, YAaNneHNA CTRYXKHN, obbema cpe3aeMoro matepmana n CMCTemsl
nofavn CMa3o4YHOro matepnrana.

Think threads with
X YAMAWA ..



3. Yrnbl 3aTOUKN

M MNepepHnii 1 3agHNIA yron

Xoppaosbii yron

6: MepenHwii yron  y: 3agHWn yron

XopAoBbiN yros. Yron mexay LieHTpanbHOW JIMHUEN,
npoxopslen yepes nepeaHUin Kpa M MNpAMON
JIMHWEeN, COeAVHAIOWEN PEexXyLlyl KPOMKY C
BnaanHomn npoduns pesbobl.

MepepHuin yron. Yron mexay LeHTpanbHON NHVen
NPOXOAALLE Yepe3 Pexyllyio KPOMKY v NpAMOi
NMHVEN, COeAUHAIOWEN PeXYLlylD KPOMKY C
pafnycom KaHaBKMU.

TaHreHuyunanbHbIvi yron. Yron mexay LeHTpanbHou
NHVel NpoxofALlel yepes pexyLlylo KPOMKY
NPAMON KacaTenbHON K NepefHei NoBepXHOCTA Ha
pexyLLen KpomKe.

M lfeomeTpus 3y6a

S: 3aHvKeHMe reomeTpum 3yba

KOHL[eHTpI/NeCKaH NOCTOAHHAA reomeTpua KOHaKCLLeHTpVNeCKaﬂ reomeTpua 3KCL|eHTpVNeCKaﬂ reomeTpua

A

Het 3atbinoaHua. Hauano (A) u koHew (B) npoduna
VIMEIOT OfVIHAKOBYIO KOHLIEHTPUYHOCTb.

3aTblNOBaHHbI NPOGUNb C HANPABASAIOLLE IEHTOUKOIA.

3aTblNoBaHHbIN NPOPUIb.

B Cpeszaemblil 06bem maTepurana

Moxanyncra obpatnte BHUMaHUE Ha PUCYHOK

crpasa.

Y METUMKOB C 4 CTPyXeUHbIMW KaHaBKaMn n
3axXOAHOWM YacTblo 3 wara pesbbbl, pesaHue
NPOUCXOAUT B HaMpPaBieHnn OT KpOMKN AT,
B1, C1, D1...A2, B2...A4. HauanbHbin grnameTtp
MeTYMKa, Kak MpaBuio, MeHblle AnamMeTpa
npeABapuTeNIbHOrO OTBEPCTUA U KpomMKka Al He
MOXET Y4aBCTBOBATbL B NpoLecce pe3aHus.

Think threads with
- PYAMAWA

Kpoma C

D3
D2
D1

! Kpoma D ‘

3P

Hanpasnexue pesanua

Kpoma C

t: Pasmep cpe3saemoit yactn
MaTepuana pexyLien KpOMKow

Nunametp A
npeABapuUTeNnbHOTO
oTBepCTUs




4, PekoMeHAyeMble CKOPOCTU pe3aHus

B CkopocTu pe3aHus o
[}
k4

HmmenepeumcneHHble ycnoBuA BAVMAKT Ha CKOPOCTb Pe3aHnA: TUM METUKMKA, 3aroToBKa, KOMNYEeCTBO PexXYyLnX KPOMOK,

MaTtepuan, avameTp npeasaputensHoro oteepctua n COXK. Heobxoanmo BbIGpaTh NOAXOAALYIO CKOPOCTb pe3aHua, obpatlan —

BHMMaHMe Ha 3T yCNOBUA. Ecnn MaTepurall 3arotoBkM Nerko O6pa6aTbIBaeTCﬂ, rny6v1Ha Hape3aHnA pe3b6bl He6OJ'IbLLIaﬂ/ nogava

cma3quo—oxna>K,qa+ou_Le|7| AKNOKOCTW OCTATOYHAA, Bbl6epI/ITe bonee BbICOKYIO CKOPOCTb pe3aHnA. CE)

Ecnv obpabatbiBaeMoCTb MaTepurana Hern3BeCTHa, AnsA 6e30MnacHOCTK, MonpobyiiTe CHavana camyto HU3Kyl0 CKOPOCTb pe3aHus, v

a NoTOM NOCTENEeHHO yBeNTnYbTe CKOPOCTb.

« CKOPOCTM YKa3aHHbIe HUXKEe aKTyanbHbl MPK MCMNONb30BaHWK HepacTsoprmbix COXK. [pn MCNonb30BaHM PacTBOPUMbIX B
sBoae COX, BblbepuTe CKOPOCTb pe3aHns Ha 30% Huxke. = |
PazmepHoCTb: M/MUH oo
2|0
CKopOCTb pe3aHus o=
o
Marepwuan 3arotoskm Metunk co MeTunk co . MeTtunk c npamoii . w
CMIMPANbHOM KAHABKOIA | CMpanbHbiM cermenTom| HaKATHOM METUMK KaHaBKom Teepabii cnnas § —
Huskoyrnepogucras ctanb SS400 S10C~S25C 8~15 10~20 8~15 6~10 — §
w2
CpepHeyrnepopucras ctanb S25C~S45C 6~12 8~14 7~12 5~9 — & 8
= —
Bbicokoyrnepoawucras ctanb S45C~S58C 5~10 8~12 5~10 5~8 —
JlernpoBaHHas cTanb SCM - SNCM 5~10 7~10 5~10 5~8 — I
Tepmunyecki 06paboTaHHas cTanb 20~45HRC 3~5 4~7 — 3~6 —
HepxaBetowas ctanb Sus 3~8 4~9 6~15 3~7 — 8
wv
MHcTpymeHTanbHasA ctanb SKD 5~8 6~10 — 5~9 — -
CranbHoe nnTbe SC 6~10 8~13 — 6~10 —
YyryH FC — — — 12~17 15~25
MNacTnyHbIN vyryH FCD 5~10 5~10 — 5~8 12~20 g
wv
Mepb Cu 8~12 8~13 25~35 7~11 15~33 -
JlaTyHb - JlaTyHHOE nuThbe Bs - BsC 11~22 13~25 25~35 10~20 23~33
bocpopHan Gpor3a - PB - PBC 8~15 10~18 25~35 8~15 18~33 =
JnTbe 13 6poH3bl =s|O
x|
AnoMnHneBas NoKoBKa Al 15~25 20~25 25~35 15~20 23~40 § a
-
Jntbe 13 antoMuHuA AC - ADC 11~22 12~24 15~25 10~20 15~25 "EJ 8
JnTbe 13 marHus MC 7~15 10~20 — 7~15 12~20 E
JNvTtbe 13 unHka ZDC 7~15 10~20 15~25 7~15 12~20 |:|_: -
<
x| O
TepmMocTabunHbIN NNacTMK Bakennt 11~17 12~18 — 10~15 15~25 ;:‘: 2]
TepmonnacTUYHbIN NAACTUK PVC, Nylon 11~17 12~18 — 10~15 15~25
TuTaHOBbIN cnnaB Ti-6Al-4V etc 6~9 6~9 — — —
CnnaB Ha OCHOBe HUKens Hastelloy, Inconel, Waspaloy 3~6 3~6 — — —
B Oopmynbl
CkopocTtb pe3aHus (Vc) YacToTa BpaweHna wnuHaensa (n)
m-Dc-n 1000 - Ve
Ve= ———  (M/MUH) n=———— (06/MWH)
1000 - Dc
n : YacToTa BpaLieHus WwWnuHgens (06/mMunH) Vc : CkopocTb pe3aHnsa (M/MUH)
m:3.14 Dc : HomyHanbHbIn griameTp MeTurKa (Mm)
Dc : HomyHanbHbIn inameTp MeTumKa (Mm) m:3.14

Think threads with
X YAMAWA .-



5. nameTpbl npeaBapuTeNnbHbIX OTBEPCTUN (Hape3aHue pe3bbbl)

B 1A MeTpryeckmx pes3bb
Pa3mepHOCTb: M/MUH

[lvanasoH sanieTpos npeasapuTencHoro oteepcTis (D,) HomutanbHbiit Auamerp [vanasoH saveTpos npessapuTencHoro oteepcTis (D) HomyHanbHbit AuameTp
Pasmep NpeABapUTENbHOro Pasmep NpeABapUTENbHOTO

0TBEPCTUA

M1 X0.25 (0.785) (0.729) 0.77 M7 X0.75 6.378 6.188 6.33
M1 X0.2 (0.821) (0.783) 0.81 *M7 X0.5 6.599 6.459 6.56
M1.1X0.25 (0.885) (0.829) 0.87 M8 X1.25 6.912 6.647 6.85
M1.1X0.2 (0.921) (0.883) 0.91 M8 X1 7.153 6.917 7.09
M1.2X0.25 (0.985) (0.929) 0.97 M 8X0.75 7.378 7.188 7.33
M1.2X0.2 (1.021) (0.983) 1.01 *M 8X0.5 7.599 7.459 7.56
M1.4X0.3 (1.142) (1.075) 1.13 M 9X1.25 7.912 7.647 7.85
M1.4X0.2 (1.221) (1.183) 1.21 M 9x1 8.153 7.917 8.09
M1.6X0.35 1.321 1.221 1.30 M 9X0.75 8.378 8.188 8.33
M1.6X0.2 (1.421) (1.383) 1.41 M10X1.5 8.676 8.376 8.60

*M1.7X0.35 1.421 1.321 1.40 M10X1.25 8.912 8.647 8.85

*M1.7X0.2 1.521 1.483 1.51 M10X 1 9.153 8.917 9.09
M1.8X0.35 1.521 1.421 1.50 M10X0.75 9.378 9.188 9.33
M1.8X0.2 (1.621) (1.583) 1.61 *M10X0.5 9.599 9.459 9.56
M2 X0.4 1.679 1.567 1.65 M11%1.5 9.676 9.376 9.60
M2 X0.25 (1.785) (1.729) 1.77 M11X1 10.153 9.917 10.10
M2.2X0.45 1.838 1.713 1.81 M11X0.75 10.378 10.188 10.33
M2.2X0.25 (1.985) (1.929) 1.97 *M11X0.5 10.599 10.459 10.56

*M2.3X0.4 1.979 1.867 1.95 M12X1.75 10.441 10.106 10.4

*M2.3X0.25 2.085 2.029 2.07 M12X1.5 10.676 10.376 10.6
M2.5X0.45 2.138 2.013 2.11 M12X1.25 10.912 10.647 10.85
M2.5X0.35 2.221 2.121 2.20 M12x 1 11.153 10.917 11.09

*M2.6X0.45 2.238 2.113 2.21 *M12X0.5 11.599 11.459 11.56

%*M2.6X0.35 2.321 2.221 2.30 M14x2 12.210 11.835 12.1
M3 X0.5 2.599 2.459 2.56 M14X1.5 12.676 12.376 12.6
M3 X0.35 2.721 2.621 2.70 M14X1 13.153 12.917 13.09
M3.5X0.6 3.010 2.850 2.97 M15X1.5 13.676 13.376 13.60
M3.5X0.35 3.221 3.121 3.20 M15X 1 14.153 13.917 14.09
M4 X0.7 3.422 3.242 3.38 M16X2 14.210 13.835 14.1
M4 %05 3.599 3.459 3.56 M16X1.5 14.676 14.376 14.6
M4.5X0.75 3.878 3.688 3.83 M16X 1 15.153 14.917 15.09
M4.5X0.5 4.099 3.959 4.06 M17X1.5 15.676 15.376 15.60
M5 X0.8 4.334 4134 428 M17 X 1 16.153 15.917 16.09
M5 X0.5 4599 4.459 4.56 M18x2.5 15.744 15.294 15.6
M5.5X0.5 5.099 4.959 5.06 M18X2 16.210 15.835 16.1
M6 X1 5.153 4.917 5.09 M18X1.5 16.676 16.376 16.6
M6 X0.75 5.378 5.188 5.33 M18X 1 17.153 16.917 17.09

*M6 X0.5 5.599 5.459 5.56 M20%2.5 17.744 17.294 17.6
M7 X1 6.153 5917 6.09

PekomeHzyemble JUMETPbI NPeABapUTENbHBIX OTBEPCTHIA YKa3aHHbIE Bbille NpeAHa3HaueHbl 4nA MeTpuyeckunx pebb ¢ nonem gonycka 6H.
« D;: lnanasoH arameTpoB npeBapuTeNibHbIX OTBEPCTUI C Monem Aonycka 6H. Pasmepsl ykasaHHble B ckobkax () ¢ nonem anycka 5H ans pe3bbbl ¢ HOpManbHbIM Warom v 4H « 5H ana
pe3b0Obl C MEMIKMM LIAroMm.

Think threads with
« PXYAMAWA



[nanason ;mamerpoa npenaapwenbuoro orgepcria (Di)

HomuHanbHbiit Anamerp
NPeBapUTENbHOTO Pasmep
otBepcTUA

[nameTpbl NpefBapuUTENbHbIX OTBEPCTUI (Hape3aHme pe3bbbl)

Pa3mepHOCTb: M/MUH

[lwana3oH fuamerpos npeasapuTensoro oreepcta (D1) HomuHanbHbil gviametp

v

M20 X2 18.210 17.835 18.1 M38X 1.5 36.676 36.376 36.6
M20X1.5 18.676 18.376 18.6 M39 X4 35.270 34.670 35.1
M20X 1 19.153 18.917 19.09 M39 X3 36.252 35.752 36.1
M22X2.5 19.744 19.294 19.6 M39 X2 37.210 36.835 37.1
M22 X 2 20.210 19.835 20.1 M39X 1.5 37.676 37.376 37.6
M22X1.5 20.676 20.376 20.6 M40X3 37.252 36.752 37.1
M22 X1 21.153 20.917 21.09 M40X2 38.210 37.835 38.1
M24 X3 21.252 20.752 21.1 M40X 1.5 38.676 38.376 38.6
M24 X2 22.210 21.835 22.1 M42X 4.5 37.799 37.129 37.6
M24X1.5 22.676 22.376 22.6 M42 X 4 38.270 37.670 38.1
M24 X1 23.153 22.917 23.09 M42 X3 39.252 38.752 39.1
M25 X2 23.210 22.835 23.1 M42 X2 40.210 39.835 40.1
M25X1.5 23.676 23.376 23.6 M42X1.5 40.676 40.376 40.6
M25 X 1 24.153 23.917 24.09 M45X 4.5 40.799 40.129 40.6
M26X1.5 24.676 24.376 24.6 M45X 4 41.270 40.670 411
M27 X 3 24.252 23.752 241 M45X 3 42.252 41.752 421
M27 X2 25.210 24.835 25.1 M45 X 2 43.210 42.835 43.1
M27 X 1.5 25.676 25.376 25.6 M45X1.5 43.676 43.376 43.6
M27 X1 26.153 25.917 26.09 M48 X5 43.297 42.587 43.1
M28 X 2 26.210 25.835 26.1 M48X 4 44.270 43.670 441
M28X1.5 26.676 26.376 26.6 M48 X3 45.252 44,752 451
M28 X 1 27.153 26.917 27.09 M48 X2 46.210 45.835 46.1
M30X 3.5 26.771 26.211 26.6 M48X1.5 46.676 46.376 46.6
M30X3 27.252 26.752 271 M50X3 47.252 46.752 471
M30 X2 28.210 27.835 28.1 M50 X2 48.210 47.835 48.1
M30X 1.5 28.676 28.376 28.6 M50X1.5 48.676 48.376 48.6
M30X 1 29.153 28.917 29.09 M52X 5 47.297 46.587 471
M32 X2 30.210 29.835 30.1 M52X 4 48.270 47.670 48.1
M32X1.5 30.676 30.376 30.6 M52X 3 49.252 48.752 49.1
M33X3.5 29.771 29.211 29.6 M52 X 2 50.210 49.835 50.1
M33X3 30.252 29.752 30.1 M52X 1.5 50.676 50.376 50.6
M33 X2 31.210 30.835 31.1 M55X 4 51.270 50.670 51.1
M33X1.5 31.676 31.376 31.6 M55X 3 52.252 51.752 52.1
M35X 1.5 33.676 33.376 33.6 M55X 2 53.210 52.835 53.1
M36 X4 32.270 31.670 32.1 M55X 1.5 53.676 53.376 53.6
M36 X3 33.252 32.752 33.1 M56X5.5 50.796 50.046 50.6
M36 X2 34.210 33.835 34.1 M56X 4 52.270 51.670 52.1
M36X1.5 34.676 34.376 34.6 M56X 3 53.252 52.752 53.1
+ D: [Inanason anameTpoB NpeasaprTesbHbIX OTBEPCTHI C nonem 4onycka 6H. M56X 2 54.210 53.835 54.1
M56X 1.5 54.676 54.376 54.6

P
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JnameTpbl NpegBapuTENbHbIX OTBEPCTUI (Hape3aHe pe3bbbl)

B 1A MeTpryeckmx pes3bb

PasmepHoCTb: M/MUH

- HomuHanbHbli - HomnHanbHbii

Pasmep AnameTp npegBapu- Pasmep AnameTp npeasapw-|

€/IbHOT0 OTBEPCTAS| Tem:Horo oTBEpPCTH
M58 x 4 54.270 53.670 541 M72 x 2 70.210 69.835
MbE8 x 3 55.252 54.752 55.1 M72 x 1.5 70.676 70.376 70.6
M58 x 2 56.210 55.835 56.1 M75 x 4 71.270 70.670 714
M58 x 1.5 56.676 56.376 56.6 M75 x 3 72.252 71.752 724
M60 x 5.5 54.796 54.046 54.6 M75 % 2 73.210 72.835 731
M60 x 4 56.270 55.670 56.1 M75x 1.5 73.676 73.376 73.6
M60 x 3 57.252 56.752 57.1 M76 x 6 70.305 69.505 70.1
M60 x 2 58.210 57.835 58.1 M76 x 4 72.270 71.670 724
M60 x 1.5 58.676 58.376 58.6 M76 x 3 73.252 72.752 731
M62 x 4 58.270 57.670 58.1 M76 x 2 74.210 73.835 744
M62 x 3 59.252 58.752 59.1 M76 x 1.5 74.676 74.376 74.6
M62 x 2 60.210 59.835 60.1 M78 x 2 76.210 75.835 76.1
M62 x 1.5 60.676 60.376 60.6 M80 x 6 74.305 73.505 741
M64 x 6 58.305 57.505 58.1 M80 x 4 76.270 75.670 76.1
M64 x 4 60.270 59.670 60.1 M80 x 3 77.252 76.752 771
M64 x 3 61.252 60.752 61.1 M80 x 2 78.210 77.835 78.1
M64 x 2 62.210 61.835 62.1 M80 x 1.5 78.676 78.376 78.6
M64 x 1.5 62.676 62.376 62.6 M82 x 2 80.210 79.835 80.1
M65 x 4 61.270 60.670 61.1 M85 x 6 79.305 78.505 79.1
M65 x 3 62.252 61.752 62.1 M85 x 4 81.270 80.670 81.1
M65 x 2 63.210 62.835 63.1 M85 x 3 82.252 81.752 82.1
M65 x 1.5 63.676 63.376 63.6 M85 x 2 83.210 82.835 83.1
M68 x 6 62.305 61.505 62.1 M90 x 6 84.305 83.505 84.1
M@68 x 4 64.270 63.670 64.1 MO0 x 4 86.270 85.670 86.1
M68 x 3 65.252 64.752 65.1 M90 x 3 87.252 86.752 87.1
M68 x 2 66.210 65.835 66.1 MO0 x 2 88.210 87.835 88.1
M68 x 1.5 66.676 66.376 66.6 M95 x 6 89.305 88.505 89.1
M70 x 6 64.305 63.505 64.1 M95 x 4 91.270 90.670 91.1
M70 x 4 66.270 65.670 66.1 M95 x 3 92.252 91.752 92.1
M70x 3 67.252 66.752 67.1 M95 x 2 93.210 92.835 93.1
M70 x 2 68.210 67.835 68.1 M100 x 6 94.305 93.505 94.1
M70x 1.5 68.676 68.376 68.6 M100 x 4 96.270 95.670 96.1
M72 x 6 66.305 65.505 66.1 M100 x 3 97.252 96.752 97.1
M72 x 4 68.270 67.670 68.1 M100 x 2 98.210 97.835 98.1
M72 x 3 69.252 68.752 69.1

« D;: lnanasoH arameTpoB npefBapuTesbHbIX OTBEPCTUI C Nosem Jonycka 6H.

Think threads with
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B 115 yHndUUMpPOBaHHbIX pe3bb

[IvanasoH aneTpos npenBapuTenHoro oraepcria (D) | HOMUHaNbHbit AvameTp

[nameTpbl NpefBapuUTENbHbIX OTBEPCTUI (Hape3aHme pe3bbbl)

Pa3mepHOCTb: M/MUH

[IuanasoH awepoB npensapuTentHoro orepcrs (D) | HOMUHanbHbii AMamerp

Pasmep npesBapHTenbHoro Pa3vep NpeRBapyTENbHOO

Makc. MuH. oTBepCTHA Makc. Mun. oTBepCTAA

No. 0 - 80UNF 1.305 1.182 1.27 5/8 - 11UNC 13.868 13.386 13.8
No. 1 - 64UNC 1.582 1.425 1.54 5/8 - 18UNF 14.681 14.351 14.60
No.1 - 72UNF 1.612 1.474 1.58 5/8 - 24UNEF 14.986 14.732 14.92
No.2 - 56UNC 1.871 1.695 1.83 3/4 - 10UNC 16.840 16.307 16.7
No.2 - 64UNF 1.912 1.756 1.87 3/4 - 16UNF 17.678 17.323 17.59
No. 3 - 48UNC 2.146 1.941 2.09 3/4 - 20UNEF 17.957 17.679 17.89
No. 3 - 56UNF 2.197 2.025 2.15 7/8 - QUNC 19.761 19.177 19.6
No. 4 - 40UNC 2.385 2.157 2.33 7/8 - 14UNF 20.675 20.270 20.6
No. 4 - 48UNF 2.458 2.271 2.41 7/8 - 20UNEF 21.132 20.854 21.06
No.5 - 40UNC 2.697 2.487 2.64 1 - 8UNC 22.606 21.971 22.5
No.5 - 44UNF 2.740 2.551 2.69 1 - 12UNF 23.571 23.114 23.5
No. 6 - 32UNC 2.895 2.642 2.83 1 - 14UNS 23.825 23.445 23.7
No. 6 - 40UNF 3.022 2.820 297 1 - 20UNEF 24.307 24.029 24.24
No. 8 - 32UNC 3.530 3.302 3.47 11/8-7UNC 25.349 24.638 25.2
No. 8 - 36UNF 3.606 3.404 3.55 1 1/8 - 8UN 25.781 25.146 25.6
No.10 - 24UNC 3.962 3.683 3.89 1 1/8-12UNF 26.746 26.289 26.6
No.10 - 32UNF 4.165 3.963 412 1 1/8-18UNEF 27.381 27.051 27.30
No.12 - 24UNC 4.597 4.344 4.53 1 1/4- 7UNC 28.524 27.813 28.4
No.12 - 28UNF 4.724 4.496 4.67 1 1/4- 8UN 28.956 28.321 28.8
No.12 - 32UNEF 4.826 4.623 4.78 1 1/4-12UNF 29.921 29.464 29.8
1/4 - 20UNC 5.257 4.979 5.19 1 1/4-18UNEF 30.556 30.226 30.47
1/4 - 28UNF 5.588 5.360 5158 1 3/8 - 6UNC 31.115 30.353 30.9
1/4 - 32UNEF 5.689 5.487 5.64 13/8- 8UN 32.131 31.496 32.0
5/16 - 18UNC 6.731 6.401 6.65 1 3/8-12UNF 33.096 32.639 33.0
5/16 - 24UNF 7.035 6.782 6.97 1 3/8-18UNEF 33.731 33.401 33.65
5/16 - 32UNEF 7.264 7.087 7.22 1 1/2- 6BUNC 34.290 33.528 34.1
3/8 - 16UNC 8.153 7.798 8.07 11/2 - 8UN 35.306 34.671 35.2
3/8 - 24UNF 8.636 8.382 8.57 1 1/2-12UNF 36.271 35.814 36.2
3/8 - 32UNEF 8.864 8.662 8.81 1 1/2-18UNEF 36.906 36.576 36.82
7/16 - 14UNC 9.550 9.144 9.5 1 5/8 - 8UN 38.481 37.846 38.3
7/16 - 20UNF 10.033 9.729 9.96 1 5/8-12UN 39.446 38.989 39.3
7/16 - 28UNEF 10.337 10.135 10.29 1 5/8-18UNEF 40.081 39.751 40.00
1/2 - 18UNC 11.023 10.592 10.9 1 3/4 - 5UNC 39.827 38.964 39.6
1/2 - 20UNF 11.607 11.329 11.54 13/4- 8UN 41.656 41.021 41.5
1/2 - 28UNEF 11.938 11.710 11.88 1 3/4-12UN 42.621 42.164 42.5
9/16 - 12UNC 12.446 11.989 12.3 2 - 45UNC 45.593 44.679 45.4
9/16 - 18UNF 13.081 12.751 13.00 2 - 8UN 48.006 47.371 47.9
9/16 - 24UNEF 13.385 13.132 13.32 2 - 12UN 48.971 48.514 48.9

- PekomeHgyemble AnamMTpbl NpeABapUTENbHbLIX OTBEPCTUI yKa3aHHble Bbie Ana pe3bb ctaHaapta ANSI B1.1 Knacc 2B UNC, UNF, UNEF, UN & UNS.

Think threads with
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JnameTpbl NpegBapuTENbHbIX OTBEPCTUI (Hape3aHe pe3bbbl)

[ | AnAa cnrpanbHbIX BCTaBOK, METPUYECKAA pe3b6a [ | ONA cnpanbHbIX BCTaBOK, ,ElIOIhMOBaﬂ pe3b6a

Pa3mepHOCTb: M/MUH Pa3mepHOCTb: M/MUH

HoMyHanbHbiii AuameTp npeagapyTenbHoro | HomiHansHbii puawerp [iwanason qmamerpos npensapiTensHoro orepctu (D, Hom1HanbHbIi
Pasmep 0 NpeBapuTENbHOro Pazmep ,qmameTp npeasapu-
aKC. MRS 0TBepCTUA MaKC Teanoro oTBEPCTUA

STIM 2 X0.4 2.16 2.10 2.15 STINo. 2 - 56 UNC 2.440 2.284 2.40
STIM 2.5X0.45 2.68 2.60 2.66 STINo. 4 - 40 UNC 3.180 2.985 313
STIM 2.6X0.45 2.78 2.70 2.76 STINo. 4 - 48 UNF 3121 2.962 3.08
STIM 3 X0.5 3.20 3.12 3.18 STINo. 5 - 40 UNC 3.487 3.315 3.44
STIM 4 X0.7 4.30 4.17 4.27 STINo. 6 - 32 UNC 3.878 3.678 3.83
STIM 5 X0.8 5.33 5.16 5.29 STINo. 6 - 40 UNF 3.817 3.645 377
STIM 6 X1 6.42 6.25 6.38 STINo. 8 - 32 UNC 4523 4.339 4.48
STIM 8 X1.25 8.52 8.31 8.47 STINo. 8 - 36 UNF 4.498 4.321 4.45
STIM10 X1.5 10.62 10.37 10.56 STI No. 10 - 24 UNC 5.283 5.055 5.23
STIM10 X1.25 10.52 10.31 10.47 STI No. 10 - 32 UNF 5184 4.999 514
STIM10X1 10.42 10.25 10.38 STI No. 12 - 24 UNC 5.943 5.715 5.89
STIM12X1.75 12.73 12.43 12.66 ST 1/4 - 20 UNC 6.868 6.625 6.81
STIM12X1.5 12.62 12.37 12.56 STl 1/4 - 28 UNF 6.720 6.546 6.68
STIM12X1.25 12.52 12.31 12.47 STl 5/16- 18 UNC 8.488 8.243 8.43
STIM14 X2 14.83 14.49 14.75 ST 5/16 - 24 UNF 8.351 8.167 8.31
STIM14X1.5 14.62 14.37 14.56 STl 8/3 - 16 UNC 10.126 9.868 10.06
STIM14X1.25 14.52 14.31 14.47 STl 3/g - 24 UNF 0.931 9.754 9.89
STIM16X2 16.83 16.49 16.75 ST 7/16 - 14 UNC 11.783 11.507 1.7
STIM16X1.5 16.62 16.37 16.56 ST 7/16 - 20 UNF 11.584 11.387 11.53
STIM18X2.5 19.04 18.58 18.93 STl 12 - 13 UNC 13.393 13122 13.33
STIM18X1.5 18.62 18.37 18.56 STl 1/2 - 20 UNF 13.172 12.975 13.12
STIM20X2.5 21.04 20.58 20.93 STl 5/8 - 11 UNC 16.672 16.376 16.60
STIM20X1.5 20.62 20.37 20.56 STl 5/8 - 18 UNF 16.385 16.180 16.33
STIM22X2.5 23.04 22.58 22.93 STl 84 - 16 UNF 19.608 19.393 19.55
STIM22X1.5 22.62 22.37 22.56

STIM24X3 25.25 24.70 25.11

STIM24X1.5 24.62 24.37 24.56

+ 3HaueHwA Bbilwe npefocTaBneHbl NPOU3BOANTENAMU UHCTPYMEHTA

[ | anAa pe3b6bl BVITBOpTa [ | onAa pe3b6bl anAa LIBEMHbIX MaLIVH
PasmepHoCTb: M/MIH PasmepHocTb: M/MUH

[WanasoH FUaNETPOB NpeRBapiTEsHoro oTBepcria (D) | HOMMHnbHbI AvaveTp [Ivanason SHaNETPOB MEABaDATETBHOTO OTBEPCTI HomuHanbHbii
Pazmep NPeABapuTENbHOro Pasmep vameTp npensapu-

Makc. Muh. OoTBEpCTHA JIbHOTO OTBEPCTUA

*1/8 W 40 (2.591) (2.362) 2.53 1/16 SM 80 1.281 1.211 1.26
*3/16 W 24 (3.744) (3.406) 3.66 564 SM 64 1593 1513 157
4 W20 5204 4914 513 3/32 SM56 1.936 1.841 1.91
e R 6.670 6.340 6.59 332 SM 100 2.156 2.081 2.14
e Wi 8113 7133 8.02 1/8 SM 40 2.551 2.421 2.5
LALRATIE: 9.508 9.048 94 1/g SM 44 2,605 2.485 2.58
2 W12 10830 10310 10.7 9/64 SM 40 2.948 2.818 2.92
9/16 W 12 12.418 11.898 12.3 /62 SM 40 3742 3612 371
=0 W 13.817 18.257 137 3/16 SM 24 3.658 3.498 3.62
3/4 W10 16.778 16.178 16.6 316 SM 28 3844 3684 .80
/8 W 9 19.691 19.031 19.5 31 SM 32 3.080 2.820 2.0
Twe 22.514 21.814 22:3 3/16 SM 40 4.138 4.008 4.11

« Dy BHYTpeHHWI anameTp pe3bbbl no JIS Class 2.
- Pe3bba Buteopra yaaneHa v3 ctaHgapros JIS. 7/32 SM 32 4774 4.614 4.73
+ *Pazmepbl COOTBEPCTBYIOT CTaHAapTy BSW. 15/64 SM 28 5.055 4.875 5.01
1/4 SM 24 5.266 5.086 5.22
1/4 SM 40 5.726 5.596 5.69

P YAMAWA



[nameTpbl NpeaBapuTeNibHbIX OTBEPCTUI (Hape3aHue pe3bbbl)

B 1A Tpy6HOW pe3bbbl o
@]
OPS, Rp PasmepHOCTb: M/MUH OPF, G Pa3mepHOCTb: M/MUH Ed
[lvana3oH A1ameTpoB npeagaputenbHoro oteepctua (D) HowmwHanbHbii Aamerp [lnanasoH vameTpoB npepBapuTenbHoro oteepctva (D) HowmnHanbHbii Aamerp
Pa3mep MPeABapuUTeNbHOTO Pasmep MPeABapUTENbHOTO
PS 1/16- 28 6.632 6.490 6.60 PF 1/16- 28 6.843 6.561 6.77 s
PS 1/8 - 28 8.637 8.495 8.60 PF 1/8 - 28 8.848 8.566 8.78 8
PS 1/4 - 19 11.549 11.341 11.50 PF 1/4 - 19 11.890 11.445 11.78
PS 3/8 - 19 15.054 14.846 15.00 PF 3/8 - 19 15.395 14.950 15.28
PS 1/2 - 14 18.773 18.489 18.7 PF 172 - 14 19.172 18.631 19.0 E g
2|0
PS 3/4 - 14 24.259 23.975 24.2 PF 5/8 - 14 21.128 20.587 21.0 g -
PS 1 - 11 30.472 30.110 30.4 PF 3/4 - 14 24.658 24117 245 MSJ EE—
I
PS 11/4-11 39.133 38.771 39.0 PF 7/8 - 14 28.418 27.877 28.3 E -
o
PS 1 1/2-11 45.026 44.664 44.9 PF 1 - 11 30.931 30.291 30.8 ;:‘: 8
PS 2 - 11 56.837 56.475 56.8 PF 1 1/8-11 35.579 34.939 35.4
PF 1 1/4-11 39.592 38.952 39.4
PF 1 1/2-11 45.485 44.845 45.3 8
]
PF 1 3/4-11 51.428 50.788 51.3
PF 2 - 11 57.296 56.656 57.1 EE—
I
(@]
k4
B 117 ameprIKaHCKO M TpyBHOW pe3bbbl
Pa3mepHOCTb: M/MUH PasmepHOCTb: M/MUH
[luanasoH [uaveTpoB npegBapHTensHoro orepcTuA(HOMIHANbHbI AUameT [luanasoH fuaveTpoB npegBapwTensHoro orepcTu(HOMIHANbHbI AUameTp
Pa3mep NpeABapUTeNbHOrO Pa3mep MPe/iBapUTENIbHOTO =
Makc. MwuH. oTBepcTUA Makc. MuH. oTBepcTUA =|0O
]
NPSC 1/8 - 27 8.813 8.636 8.77 NPSM 1/8 - 27 9.246 9.094 9.21 é n
T | a
NPSC 1/4 - 18 11.592 11.329 11.53 NPSM 1/4 - 18 12.217 11.888 12.18 Elo
v
NPSC 3/8 - 18 14.919 14.656 14.85 NPSM 3/8 - 18 15.554 156.317 15.49 E -
NPSC 1/2 - 14 18.501 18.161 18.4 NPSM 1/2 - 14 19.278 18.974 19.2 E
NPSC 3/4 - 14 23.835 23.495 23.7 NPSM 3/4 - 14 24.638 24.334 24.5 'E =
NPSC 1 - 115 29.903 29.490 29.8 NPSM 1 - 115 30.759 30.506 30.7 :‘: 8
|2
B 117 amepyriKaHCKOW TPyBHOW pe3bbbl Mo YrIOTHeHVE
Pa3mepHOCTb: M/MUH
{l1anasoH AuameTpoB npensapuTenbHoro oreepcTiAHoMMHanbHbii AvameTp
Pasmep NPeABapUTENbHONO
Makc. MwuH. oTBepCTua
NPSF 1/8 - 27 8.740 8.652 8.72
NPSF 1/4 - 18 11.363 11.232 11.33
NPSF 3/8 - 18 14.803 14.672 14.77
NPSF 1/2 - 14 18.288 18.118 18.2
NPSF 3/4 - 14 23.634 23.465 23.5
NPSF 1 - 115 29.669 29.464 29.6
m Think threads with
YAMAWA s



JnameTpbl NpegBapuTENbHbIX OTBEPCTUI (Hape3aHe pe3bbbl)

H PekoMeHA0BaHHbIe ANAMETPbI OTBEPCTUN ANA pe3bbbl PT
3ameyaHue rno pesbboHape3aHuio

- Pesbba PT nmeeT paamyc Ha BeplmHe B nornepeydHom cedeHnn. Mpur HapesaHnm pe3bbbl 3T0 HEOOXOAMMO YUMTbIBATD.

[anasoH AuameTpos
CraHpapTHble pasmepo! NpefBapuUTENbHOTO OTBEPCTUA PekomeHayemble MeTumk
AVaMeTpbl OTBEPCTHIA

MonoxeHue Mpwn Mpwn
OCHOBHOIO S deKkTrBHAA AnvHa NonHon yCceyYeHHON
OcHo- | AviameTpa pe3bbbl (MUHUManbHasA) OnnHe AnnHe
HO pe3b6bl pe3b6bl pe3b6bl

MonoxeHune
MakcumanbHbIi grameTp OCHOBHOTO
LUAVHLPUYECKOTO nvameTpa

Topeu
Tpy6bI

AvameTp 3aroTOBKM) oTBepcTUs pe3b6bl,
Topey Tpy6bl (OCHOBHOW | p;ccronme | PaccTosHme &g
Mpu Mpw AvameTp) | oropua oT Topua

Jlonyck nonHoun yCeUYeHHON Tpy6bl £ TPy6bI t
pe3bbbl B %g"gc"g AnvHe Anvte Mpn _ Mpu
bbbl k I
papwuanb- poceBOM Pe3;6b| pe3b6bl o nﬂC:-IVIHHOeM yci:iw;om HbIV TAM | KA TUN
CHOB- - .
Ham%hgs- Hanpassie- - OcHoBHOM | OcHOBHOIA pe3b6bl pe3bobl pe3bbbl | pe3b6bi

Anametp AnameTp AnameTp

PT 146- 28 | +0.071 +1.13 6.2 4.4 6.561 6.174 6.286 6.1 6.2 13.0 10.5
PT 1/8 - 28 | +0.071 +1.13 6.2 4.4 8.566 8.179 8.291 8.1 8.2 13.0 10.5
PT 14 - 19| +0.104 +1.67 9.4 6.7 11.445 10.858 11.026 10.7 10.9 21.0 12.5
PT 8/8 - 19| +0.104 +1.67 9.7 7.0 14.950 14.344 14.513 14.2 14.4 21.0 14.0
PT 12 - 14 | +0.142 +2.27 12.7 9.1 18.631 17.837 18.062 17.6 17.9 25.0 17.0
PT 8/4 - 14 | +0.142 +2.27 144 10.2 24117 23.236 23.480 23.0 23.3 25.0 19.0
PT 1 - 11 | £0.181 +2.89 16.2 11.6 30.291 29.279 29.566 29.0 29.3 32.0 22.0
PT 11/4 - 11 | +0.181 +2.89 18.5 134 38.952 37.796 38.115 37.6 379 32.0 24.5
PT 11/2 - 11 | +0.181 +2.89 18.5 134 44.845 43.689 44.008 43.5 43.8 32.0 25.5
PT 2 - 11| £0.181 +2.89 22.8 16.9 56.656 55.231 55.600 55.0 55.4 35.0 28.0

Mpw nonHon Mpu yceueHHoi

AnnHe pesbb AnVHe pesb6bl 3ameuaHue 1. OCHOBHOW AvameTp pe3b0bl HAXOAWTCA Ha TopLie

@ MonoxeHne 0CHOBHOro @ pr6b|4

[nameTpa pe3b6bl

3ameuaHue 2. IOGeKTVBHaA [/IMHa pe3bbbl MMeeT 2 T1Ma: MOMHbI
} 11 yCEUEHHbIN.
\ 3ameyaHue 3. VIcxofa 13 BbICOKOM Harpy3KmM Ha MeTYmK
i npwv pe3aHny, pekomeHayeTca obpabatbiBaTb
! KOHMYECKOE OTBEpCTHE.
| 3ameuarue 4. Mpr 06paboTKe KOHUYECKOrO OTBEPCTHA MO
® | pa3smepam B ctonbrax @-®~®), HenocpeacTseHHO
\
|
|
I
\

@ (&)
@)

KOHYC fJomkeH OblTb 06paboTaH pa3sepTKoN
(KoHyc 1/16). B cooTBeTCTBUM C NapaMeTpamm
ykasaHHbiMu B ctonbue @ un (0, sribepute grameTp
AViaMeTp CBepAa, NPUHUMAA BO BHVIMaHWeE pa3mMepbl
Pa3BEPTKMN.

3ameuaHuie 5. B cooTBETCTBUM CO 3HaueHuem 8 ctonbue O v @0,
onpeaennTe AMameTp CBepna, KoTopoe byaet
1CNOMb30BaTbCA Nepes PasBePTKON.

Think threads with
. X YAMAWA



[nameTpbl NpeaBapuTeNibHbIX OTBEPCTUI (Hape3aHue pe3bbbl)

H PekoMeH[0BaHHble AuaMeTpbl 0TBEPCTUN AN pe3bbbl NPT a
Pa3mepHOCTb: M/MUH 8
HomuHanb-
HbI
[lnanasoH AnameTpoB NpeaBapuUTeNnbHOro 0TBepCTUs n’g‘g;“é:;pm_ MeTumnk T
TeNibHOro
Pasmep L1 L3 L1+L3 OTBEPCTVA =
Topew Tpy6bi (MonoxeHne PaccTosHue oT Topua Tpy6bl Makcu- MonoxeHue 8
OCHOBHOTO AVameTpa pe3bObl) (L1+L3) ManbHbIM | ocHOBHOrO -
Maken- | Mukn- Makcu- | Munn- ANAMETP | pramerpa
3HayeHn el 3HayeHune - 2
o ] o | o 1l o | o | 3 [x
NPT  1/16-27 4.064 2.822 6.886 6.510 6.388 0122 6.080 5.958 0122 6.05 12.00 # 8
NPT  1/8-27 4102 2822 | 6.924 8.857 8.736 0122 8.425 8.303 0.122 8.39 12.05 S
NPT 1/4-18 5.786 4.234 | 10.020 11.514 11.357 0157 10.888 10.730 0157 10.85 17.45 usJ —
I
NPT  8/g-18 6.096 4.234 | 10.330 14.953 14.796 0.157 14.308 14.150 0.157 14.27 17.65 <
NPT 1/2-14 8.128 5.443 | 18.571 18.485 18.323 0.163 17.637 17.475 0.163 17.60 22.85 E CZ>
<
NPT 3/4-14 8.611 5.443 | 14.054 23.831 23.668 0.163 22.952 22.790 0.163 2291 22.95 |2
NPT 1-11.5 10.160 6.627 | 16.787 29.868 29.696 0173 28.819 28.647 0.173 28.78 27.40
NPT 11/4-115 10.668 6.627 | 17.295 38.625 38.452 0173 37.544 37.372 0.173 37.50 28.10
NPT 11/2-115 10.668 6.627 | 17.295 44.695 44.522 0173 43.614 43.441 0.173 43.57 28.40 ”
NPT 2-11.5 11.074 6.627 | 17.701 56.732 56.560 0.178 55.626 55.454 0173 55.58 28.00 8
3ameuarne 1. Topel Tpy6b - MECTO M3MEPEHNA OCHOB- -
Horo anameTpa (E1). o
3ameuaHuie 2. IdGeKTVBHaA ANMHa pe3bObl - ANnHA Ha £
pacctoaHum (L1+L3+1P) ot Topua Tpyodsl
3ameuaHue 3. Icxoaa 13 BbICOKOM Harpy3ku Ha MEeTUYMK
npu pe3aHnm, pekomeHayeTca obpabatbl- =
BHVTF’EH?’WI OVAMETP PESbﬂal NPT BaTb KOHWYECKoe OTBepCTme. E 8
3ameuaHuie 4. MNpur 06paboTKe KOHNYECKOro OTBEPCTUA S| T
F|a
no pasmepam 8 ctonbuax ®, ®, ® n ©), Elo
HEMOCPeACTBEHHO KOHYC JOMKeH ObiTb s |2
HAPY)KHUI ANIETP PESbEbI NPT o6paboTan pa3sepTkoi (KoHyc 1/16). B =
| COOTBETCTBUM C MapameTpamu yKasaH- I
8 Hbivm B cTonbue @), BbibepuTe AnameTp < z
IMaMeTp CBepna, NPYHMMas BO BHVMaHne < 8
pasmepbl PasBEPTKM. *
3ameyaHue 5. B cCOOTBETCTBUN CO 3HaUYEHNEM B CTONO-

Le @, onpefenute grameTp ceepna,
KoTopoe OyfeT NCnonb3oBaTbCA nepes
pa3BepPTKON.

Think threads with
X YAMAWA -



JnameTpbl NpegBapuTENbHbIX OTBEPCTUI (Hape3aHe pe3bbbl)

H PekoMeHAOBaHHbIe AraMeTpbl 0TBEPCTUIA AnA pe3bbbl NPTF PaaMEpHOCTS: MM

HomuHanbHbIn
anametp
npenapuTenb-
HOro oTBepCTUA

Pasmep L1+L3+1P TopeL Tpy6b! (MonoxeHne PaccTosHuWe oT TopLa Tpy6bI MaKcumanbHbiii | MonoxeHne

ﬂ,manasoH AVaMeTPOB NpeaBapuUTesIbHOro oTBEPCTUA Metumk

OCHOBHOTO AinamMeTpa pe3bbbl) (L1+L3+1P) avameTp OCHOBHOIO

Makc Munn- Jlonyck Makcu- MuHn- Ilo unnuHgpuye- | anameTtpa
ManbHoe MasibHoe Y ManbHoe | MasibHoe - CKoro oteep- pe3b6bl
3HayeHune | 3HauyeHue 3HayeHve | 3HayeHue P cmna [ %]

NPTF  1/16- 27 4.064 | 2.822 7.827 6.505 6.414 0.091 6.015 5.923 0.091 5.99 12.00
NPTF  1/g- 27 4102 | 2.822 7.865 8.852 8.761 0.091 8.362 8.270 0.091 8.34 12.05
NPTF  1/4- 18 5.786 | 4.234 11.431 11.484 11.397 0.086 10.770 10.684 0.086 10.75 17.45
NPTF  3/g- 18 6.096 | 4.234 11.741 14.923 14.836 0.086 14189 14103 0.086 14147 17.65
NPTF  1/2- 14 8128 | 5.443 15.386 18.419 18.333 0.086 17.459 17.373 0.086 17.44 22.85
NPTF  3/4- 14 8.611 | 5.443 15.868 23.764 23.678 0.086 22.773 22.687 0.086 22.75 22.95
NPTF 1- 11.5| 10.160 | 6.627 18.996 29.812 29.726 0.086 28.625 28.538 0.086 28.60 27.40
NPTF 11/4- 11.5| 10.668| 6.627 19.504 38.569 38.483 0.086 37.350 37.263 0.086 37.33 28.10
NPTF 11/2- 11.5| 10.668| 6.627 19.504 44.639 44.552 0.086 43.420 43.334 0.086 43.40 28.40
NPTF 2=| 11 11.074 | 6.627 19.910 56.677 56.590 0.086 55.432 56.345 0.086 55.41 28.00

3ameuarue 1. Topel TPYObI - MECTO M3MEPEHWA OCHOBHOMO AMame-
Tpa (E1).

FNYBVHA 3AKPYYIBAHUS
3ameuaHue 2. IGPeKTVBHaA ANVHa pe3bObl - ANMHA Ha paccTos-
BPYUHYIO (L1)+L3 + 1 OBOPOT
Hun (L1+L341P) oT Topua Tpy6bi.
La=3p L 3ameuaHuie 3. Mlcxons 13 BbICOKOW Harpy3Ku Ha METYUK Npu pe-
3aHUW, pekomeHayeTcA 06pabaTbiBaTb KOHMUYECKOe
N oTBepcTme.
BHYTPEHHW AVAMETP PE3bBbI NPTF 3ameuarue 4. [pr 06paboTKe KOHUYECKOro OTBEPCTHA MO pasme-
pam 8 cTonbuax ®, ®, ® v @), HenocpeacTBeHHO
HAPYXXHIIV IVIAMETP PESbBbI NPTF KOHYC [I0/%eH 6biTb 06paboTaH Pas3BepTKol (KOHYC

1/16). B COOTBETCTBMM C NapamMeTpamm YKazaHHbIMM
B cTon6ue D, BbibepuTe ArameTp ArameTp ceepna,
MPVIHMMaA BO BHMMaHME pa3Mepbl Pa3BEPTKM.

3ameuaHue 5. B coOTBETCTBUM CO 3HaueHMem B cTonbue @), onpe-
LennTe arameTp CBepna, KOTopoe OyaeT MCMOb30-
BaTbCA Nepe[ pasBepTKOW.

ES
=

o

M MNonHoTa pe3b6b| N 3aBUCMMOCTb MeXay BbICOTOM pe3b6bl 1 06BEMOM CHATOTO MaTtepuana

NonHoTa pe3bbobl

Konuuectso 2 B pap BHYTPEgHﬂﬂ
(OCHOBHO AMameTp - [luameTp 0TBEPCTUA Nepef Pe3bboHape3aHneM L
N A
3 o

2X (OCHOBHOE MepeKpbIThE pe3bbbl)

16.7

&9
@
@

66.7
50

83.3

73

7
OCHOBHOE NnepeKpbITHEe pPe3bbbl JAN

MeTpuueckas n gronmosas pe3bbbl  0.5413P N\/W
Pe3bba Butsopta 0.5664P \ | /\/ NN\ | /

Tpy6Has pesbba (Re, Rp, G, PT, PS, PF) 0.6403P :

100
©
100

MonHoTa BbICOTbI pe3bbbl (%)
50
31.2
O6bem cHATOro matepuana (%)

P=war

Kak nokasaHo Bbille, Npu yBeNMYEHNN BbICOTbI Pe3b0bl, pe3Ko pacTeT 0ObeM yaanaemoro Matepuana. losTomy, pekomeHayeTcs
flenatb 0TBepCTMe Nof pe3bby MakcHManbHO 6onbluero AvameTpa.
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6. [lnameTpbl NpeagBapuTeNbHbIX OTBEPCTUN (ANA pacKaTbiBaHWA)

B 1A MeTpryeckmx pes3bb

Pasmep

PekomeHgyembin
AnameTp oTBep-

ctna (mm)

MonHota
pe3b6bl
(%)

CpepHun gnameTp

BHYTpPEHHen
pe3b6bl
(5H/6H)

Pasmep

PekomeHpyembin
AnameTp oTBep-

ctna (mm)

MonHota
pe3b6bl
(%)

PasmepHOCTb: M/MUH

CpepnHun gnameTp
BHYTPEHHeW
pe3b6bl
(5H/6H)

ISO2X | 0.92 0.89 | 80~100 1SO2X 7.52 7.39 |80~100

M1x0.25 0.785 | 0.729 M8x1.25 6.912 | 6.647
ISO3X | 0.91 0.89 | 75~90 ISO3X | 7.56 7.46 | 80~95
1SO2X 1.1 1.09 |80~100 1SO2X | 7.60 7.49 | 80~100

M1.2x0.25 0.985 | 0.929 M8x1 7.163 | 6.917
ISO3X 1.1 1.09 | 75~90 ISO3X | 7.64 7.56 | 80~95
1SO2X 1.30 1.26 |80~100 1SO2X | 9.38 9.26 | 85~100

M1.4x0.3 1.142 | 1.075 M10x1.5 8.676 | 8.376
ISO3X 1.31 1.28 | 70~90 ISO3X | 9.47 9.35 | 80~95
1SO2X 1.47 1.43 | 75~100 1SO2X | 9.52 9.38 | 80~100

M1.6x0.35 1.321 1.221 M10x1.25 8.912 | 8.647
ISO3X 1.51 1.46 | 70~95 ISO3X | 9.55 9.45 | 80~95
1SO2X 1.85 1.80 | 75~100 1S02X | 11.27 | 11.13 | 85~100

M2x0.4 1.679 | 1.567 M12x1.75 10.441 | 10.106
1SO3X 1.89 1.84 | 70~95 ISO8X | 11.32 | 11.23 | 85~95
1SO2X | 2.34 2.27 | 75~100 1SO2X | 11.42 | 11.25 |85~100

M2.5x0.45 2138 | 2.013 M12x1.5 10.676 | 10.376
ISO3X | 2.36 2.31 75~95 ISO8X | 11.45 | 11.33 | 80~95
ISO2X | 2.83 2.76 | 75~100 ISO2X | 11.51 11.87 | 80~100

M3x0.5 2,599 | 2.459 M12x1.25 10.912 | 10.647
ISO3X | 2.84 279 | 75~95 ISO3X | 11.54 | 11.43 | 80~95
ISO2X | 8.30 3.22 | 75~100 ISO2X | 13.17 | 13.00 | 85~100

M3.5x0.6 3.010 | 2.850 M14x2 12.210 | 11.835
ISO3X | 8.32 3.25 | 75~95 ISO3X 18.2 13.1 85~95
ISO2X | 8.73 3.66 | 80~100 ISO2X | 13.36 | 13.23 | 85~100

M4x0.7 3.422 | 3.242 M14x1.5 12.676 | 12.376
ISO3X | 8.77 3.69 | 75~95 ISO3X | 13.44 | 13.32 | 80~95
ISO2X | 4.68 4.60 |80~100 ISO2X | 156.17 | 15.00 | 85~100

Mb6x0.8 4.334 | 4.134 M16x2 14.210 | 13.835
ISO3X | 4.73 4.64 | 75~95 ISO3X 15.2 15.09 | 85~95
1SO2X 5.60 5.50 |80~100 ISO2X | 156.35 | 15.23 | 85~100

M6x1 51563 | 4.917 M16x1.5 14.676 | 14.376
ISO3X 5.64 556 | 80~95 ISO3X | 15.43 | 15.31 | 80~95
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JnameTpbl NpegBapuTENbHbIX OTBEPCTUN (B1A packaTbiBaHUS)

B 118 yHUOULMPOBaHHBIX pe3bb

PekomeHayembin

CpepgHuii guameTp

MonHota

PekomeHayembin

MonHota

PasmepHOCTb: M/MUH

CpepHuii guameTp

AvameTp BHYTPEHHeN pe3bbb avameTp BHYTPEHHeN pe3bbb
Pasmep Knacc | oreepctua (mm) | pe3b6bl (2B) Pasmep Knacc | oreepctua (mm) | pe3sb6bi (2B)
Makc. | Mum. o) Makc. | Mum. o)
No.2-56UNC 2BX 2.04 1.96 | 65~100 | 1.871 1.695 No.6-40UNF 2BX 3.29 3.19 | 70~100| 8.022 2.820
No.2-64UNF 2BX 2.06 1.98 |65~100| 1.912 1.756 No.8-32UNC 2BX 3.89 3.78 | 75~100| 8.530 3.302
No.3-48UNC 2BX 2.35 2.25 | 65~100| 2.146 1.941 No.8-36UNF 2BX 3.91 3.81 75~100 | 3.606 3.404
No.3-56UNF 2BX 2.37 2.29 |65~100| 2.197 2.025 No.10-24UNC 2BX 4.44 4.30 |75~100| 8.962 3.683
No.4-40UNC 2BX 2.64 2.54 | 70~100| 2.385 2.157 No.10-32UNF 2BX 4.53 4.44 | 80~100| 4.165 3.963
No.4-48UNF 2BX 2.68 2.59 | 70~100| 2.458 2.271 No.12-24UNC 2BX 5.07 496 |80~100| 4.597 4.344
No.5-40UNC 2BX 2.97 2.87 | 70~100| 2.697 2.487 No.12-28UNF 2BX 5.13 5.03 | 80~100| 4.724 | 4.496
No.5-44UNF 2BX 2.99 290 |70~100| 2.740 2.551 1/4-20UNC 2BX 5.86 5.73 | 80~100| 5.257 4.979
No.6-32UNC 2BX 3.22 3.1 75~100 | 2.895 2.642 1/4-28UNF 2BX 6.00 5.91 80~100 | 5.588 5.360

B 1A Tpy6OHOW pe3bbbl

PekomeHayembin grnameTp
oTtBepcTua (mm)

MonHota

pe3b6bi (%)
G1/8-28 G6 9.34 9.22 80~100
G1/4-19 G8 12.64 12.42 80~100
G3/8-19 G8 16.08 15.91 80~100

Think threads with
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7. NHCTpyMeHTanbHble maTepuarnbl

B Matepuansi

,D,J'IH HaWMX NHCTRYMEHTOB Mbl Bbl6|/|paeM nyyduwme NHCTPYMeHTaslbHble MaTepKalibl, T.K. UX MPOM3BOANTENIBHOCTb 3aBUCUT OT 3TOTO

HanpPAmYy1o.
(1) MeTumkm ® bbicTpopexylas craib: ———— JKBuBaneHT SKH58, SKH51, SKH56
BbicTpopexywjas cTanb, nonyyaemas NOPOLIKOBOW MeTaypriei
(SKH10, maTepuansl ¢ Bbicokum copepxanuem V n Co)
® TBeppble cnnasbl: Menko3epHucTble TBEpAble CnnaBbl
(2) Mnawkmn ® bhicTpopexyuas ctanb: —————— SKH51, SKH56
® JlernpoBaHHble UHCTPYMeHTaNbHble cTanu: —— SKS2, SKS21, SKS3, SKS31
(3) LleHTpoBOUHbIe cBepna ® bbicTpopexyuas ctanb: ————— SKH51, SKH56
BbicTpopexyLuan cTanb, nony4yaemas NOPOLLKOBOW MeTalypruei
(SKH10, maTepmansi ¢ BbICOKM copiepkaHuem V 1 Co)
® TBeppble cnnasbl: Menko3sepHucTble TBepAble Crasbl

*[lnA ynyylweHns XapakTepuCTMK, Matepuasbl MOTyT 6biTb M3MeHeHbl 6e3 yBeAOMIEHUS.

B Oco6eHHOCTY MHCTPYMEHTAsIbHBIX MaTEPUANoB

[locTaTouHasa NPOYHOCTb Ha pacTaKeHre, TemnepaTypHaa CTOMKOCTb 1 KOPPO3MOHHAA CTOMKOCTb - BaxHble TpeboBaHuaA K

VIHCTPYMEHTANbHbIM MaTepuasnam.

3T TpeboBaHMA NOBbILIAIOTCA, BCIEACTBME MUHMATIOPU3ALMN 1 obneryeHuns aetanei. Metoasl 06paboTKy, TakKe, MEHSIOTCA,

113-32 HEOOXOAMMOCTH YBENMUMTL SKOHOMUUECKYIO 3DGEKTUBHOCTL (YMEHBLIMTL MalVMHHOE Bpems 06paboTKm).

B 370 ke, Bpema AeTanu BCe valle M3roTaBAMBaloTCA 13 TpyAHOOOpabaTbiBaeMblX MaTepmranos, MMEIOWMX BCe Gofee BbICOKYIO

TBEPLOCTb.

B pe3ynbrate, TpebOBaHNA K MHCTPYMEHTY PacTyT. Hanpumep, BbICOKasa M3HOCOCTOMKOCTb M MPOYHOCTb BaXkHbl AnsA paboThl B

TAXKENbIX YCIIOBUAX, @ BICOKOCKOPOCTHOE pe3aHme BaXXHO C TOYKM 3PEHVA YBENNYEHNA NPOV3BOAUTENIbHOCTY.

Mpw 3TOM, HEOOXOAMMO, UTOObI CBOMCTBA MHCTPYMEHTa OblN CTaOUbHbI 1 MOCTOAHHbI.

[o3TOMY, TEXHONOTMYECKME YNyULLEHNS NHCTPYMEHTANbHbBIX MaTePUANOB MPOUCXOAAT NOCTOAHHO, YTOOBI YOBNETBOPATL HYK/bl

nosib3oBaTenen.

O OcHOBHble MaTepuansl, UCNOb3yemMble AfiA MPOM3BOACTBA METUMKOB, NpeAcTasneHbl B8 Tabnuvue. OfHaKo, MPOVCXOANT Nepexos
OT OObIYHBIX NNETMPOBAHHbBIX 1 OBICTPOPEXYLLMX CTanel, K MaTepranam HOBOIO MOKONEHNA, TaKUM, KakK TBepble Crasbl 1
MeTanoKepammKa.

HoBble maTepunansl NOABAAIOTCA Aaxe B rpynne ObicTpopexyumx ctanein. Hanpumep: nepexon ot SKH2 k SKH51, SKH58.

370 BbICOKOMPOW3BOAMTENbHbIE MaTEPMasbl C BBICOKMM COflepXaHeM BaHaamna v KobansTa v CTanwi MOPOLIKOBOW METaTypriu.

O [InAa npow3BoACTBa MAallek Bcerha 1Cnob3oBanu MHCTPYMeHTanbHble CTanu, Tak Kak OHV MMetoT B0MbLLIYIO M3MMOHYI0 MPOYHOCT.
OpHako, Ana 0bpaboTkm TpyaHOOOpabaThiBaeMblX MaTepUanos HeOOXOAUM NPUMEHATL MAALLKM 13 ObICTPOPEXYLLEN CTanu.

O OcHoBHOW MaTepuan LUeHTPOBOUYHbIX CBEPI - 3TO ObICTpOpeKyLlas cTanb. OfHaKo, NPOUCXOANT Nepexol K CTanAamM C BbICOKMM
cofepaHvem kobanbTa Unu, faxe, K TBEPAbIM CriaBam.

Mbl co3aaem HOBble TeXHONOrMY, YTobbl Havbonee NOMHO COOTBETCTBOBATL TPeOOBaHWAM Mosb3oBaTenein. Mol CNONb3yem HOBble

matepuasbl B COTPYAHNYECTBE C BeLyLWMMU NPOV3BOAUTENAMN.
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7 HCTPYMEHTAJIbHbIE€ MaTepUabl

M Xvmnueckuin coctaB matepumanos no JIS

XvMunyeckun coctas
eccnguain | Qoomaene ----------

BoicTpopexyLyas cranb SKH 2 0.73~0.83 =0.45 =0.030 =0.030 3.80~4.50 17.20~18.70| 1.00~1.20

C BbICOKUM copiepaHiiem W
SKH 3 0.73~0.83 =0.45 =04 =0.030 =0.030 3.80~4.50 — 17.00~19.00| 0.80~1.20 | 4.50~ 5.50
SKH 4 0.73~0.83 =0.45 =04 =0.030 =0.030 3.80~4.50 — 17.00~19.00| 1.00~1.50 | 9.00~11.00
SKH10 1.45~1.60 =0.45 =04 =0.030 =0.030 3.80~4.50 — 11.50~13.50 | 4.20~5.20 | 4.20~ 5.20

BuicTpopexyLyas cranb SKH51 0.80~0.88 =0.45 =04 =0.030 =0.030 3.80~4.50 | 4.70~ 5.20| 5.90~ 6.70| 1.70~2.10 —

C BbICOKMM copiepaHiem Mo
SKH52 1.00~1.10 =0.45 =04 =0.030 =0.030 3.80~4.50 | 5.50~ 6.50| 5.90~ 6.70 | 2.30~2.80 —
SKH53 1.156~1.25 =0.45 =04 =0.030 =0.030 3.80~4.50 | 4.70~ 5.20| 5.90~ 6.70| 2.70~3.20 —
SKH54 1.25~1.40 =0.45 =04 =0.030 =0.030 3.80~4.50 | 4.20~ 5.00| 5.20~ 6.00| 3.70~4.20 —
SKH55 0.87~0.95 =0.45 =04 =0.030 =0.030 3.80~4.50 | 4.70~ 5.20| 5.90~ 6.70| 1.70~2.10 | 4.50~ 5.00
SKH56 0.85~0.95 =0.45 =04 =0.030 =0.030 3.80~4.50 | 4.70~ 5.20| 5.90~ 6.70| 1.70~2.10 | 7.00~ 9.00
SKH57 1.20~1.35 =0.45 =04 =0.030 =0.030 3.80~4.50 | 3.20~ 3.90| 9.00~10.00 | 3.00~3.50 |9.50~10.50
SKH58 0.95~1.05 =0.7 =04 =0.030 =0.030 3.50~4.50 | 8.20~ 9.20| 1.50~ 2.10| 1.70~2.20 —
SKH59 1.05~1.15 =0.7 =04 =0.030 =0.030 3.50~4.50 | 9.00~10.00| 1.20~ 1.90| 0.90~1.30 |7.50~ 8.50

CraHpapTbl
Knaccudumkauma 0603HaueHVe Mcnonb3oBaHune
AISI VDEH ISO

BbicTpopexyLyan cTanb SKH 2 | O6uwee npumeHeHve. T1 S18-0-1 S1(HS18-0-1)

C BbICOKUM coaepxaHuem W
SKH 3 BbicokockopocTHas Taxenas obpaboTka. T4 S$18-1-2-5 S7(HS18-1-1-5)
SKH 4 | TpynHoob6pabaTbiBaemble MaTepuanbl. TS5 S18-1-2-10 | S6 (HS18-0-1-10)
SKH10 | Oco6o TpyaHoo6pabaTbiBaemble MaTepuanbi. T15 - S9(HS12-1-5-5)

BbicTpopexylas cranb

C BbicoKUM copepXatmemMo | OKTST | Obuiee npumenenme. M 2 $6-5-2 $4(HS6-5-2)
SKH52 ) M 3-1 — —

MaTtepuanbl ¢ BbICOKOI TBEPAOCTbIO.
SKH53 M 3-2 S6-5-3 S5(HS6-5-3)
SKH54 | Oco6o TpyaHoobpabaTbiBaemble MaTepuabl. M 4 - -
SKH55 M35 S6-5-2-5 S8(HS6-5-2-5)
BbicokockopocTHas 06paboTka.

SKH56 M36 - -
SKH57 Ocobo TpyAHOOGpabaTbiBaeMble MaTepuarbil. - S10-4-3-10 | S10(HS10-4-3-10)
SKH58 | O6uiee npumeHeHye. MoBblleHHas MPOYHOCTb. M7 S$2-9-2 S2(HS2-9-2)
SKH59 BblcoKOCKOpOCTHan Taxenas 06paboTka. M42 S2-10-1-8 S11(HS2-9-1-8)

CraHaapTHble ObiCTpopexyllve CTanu onucansl B JIS. OaHako, cylwecTByeT MHOXKECTBO MaTepranos, He BXOAALLMX B HEro.
Hanpumep, HoBble MapKK, Nonyyaemble NOpoLwKoson metannyprien, SKH10, SKH53, SKH57 1 nx akBMBaneHTbl C cCogeprkaHnem
Co 4-12% n 'V 8-11%. Mo3ToMy, BO MHOTX CIydasnx Knaccudurkauma no JIS He ncnonssyetca.
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8. O6paboTKka MOBEPXHOCTN MHCTPYMEHTA

B 3aBMCMMOCTI OT Ha3HauYeHVs MeTULKa, ero NOBEPXHOCTb MNOABEPraeTCA onpeaeneHHon obpaboTke.
XapakTepucTkm 1 3GPeKTUBHOCTb MOBEPXHOCTHOM 06pabOTKM NpeACTaBneHbl fanee.

H OkcnanposaHue

O OkcupunposaHuve 6bino Bnepsble peanvsosaHo B CLUA B 1938 roay komnaHuein LEED AND NORTHUP B paspaboTaHHoi e
cneupanbHoi neun HOMO. Bo Bpems 31011 06paboTky, Ha MOBEPXHOCTU 0bpa3yeTca coli Fe304 TeMHO-CHHEro LgeTa.

O Obpa3syunitca BO BpeMa OKCUAVPOBAHMA MOBEPXHOCTHDBIA CNOW MMeeT NOPUCTYI0 CTPYKTYpPY. Bo BpemAa 00paboTku, nopbl
paboTaloT, Kak MacnAHHblE KapMaHbl. OHY CHUXAIOT KOIOOULIMEHT TPEHUA U CKITOHHOCTb K afire3VOHHOMY M3HOCY MHCTPYMEHTa,
OfHOBPEMEHHO, yNyyllas 00paboTaHHY0 NOBEPXHOCTb. Kpome Toro, nocne OKCUMAMPOBAHMA B MOBEPXHOCTHBIX CIOAX MHCTPYMEHTa
YMEHbLIAEeTCA BENNYMHA BHYTPEHHNX HANPAXKEHNIA, UTO BEAET K YBENMUYEHUIO CTOMKOCTW.

O OKCvaMpoBaHve He yBENMUMBAET TBEPAOCTb MOBEPXHOCTU MHCTPYyMeHTa. OfjHaKo, MCMONb3yA neyn COOCTBEHHON pa3paboTky,
Yamawa [JoO1BaEeTCA OTIMUHBIX PE3YNETATOB NPK Tako 00paboTke BbICTPOPEXYLIErO NHCTPYMEHTA.

O TMpun 06paboTKe HepKaBeIOWMX CTanel U HU3KOYINEPOAMCTBIX CTanei OfHUM 13 OCHOBHbIX BUAOB M3HOCA ABMAETCA aAre3nOHHbIN.
Mbl NpUMeHAeM OKCUAMPOBaHME Ha METYMKaxX AnA paboTbl MO 3TMM MaTepuranam, And AOCTVXKEHNA XOPOLWKX pe3ynbTaTos. M3-3a
CHUXEeHNA KOIGGULMEHTA TPEHWA, OKCUANPOBAHHbIN MHCTPYMEHT UCMOMb3YeTCA TakKe 1 MO APYTviM CTanam.

O Mbl KOMOMHVPYEM a30TUPOBaHME ¥ OKCUMAMPOBAHME UHCTPYMEHTa, MpefHa3HaueHHoro ansa 0bpaboTky TepMoobpaboTaHHbIX
BbICOKOYTNEPOAMCTBIX ¥ NErMPOBAHHbIX CTanei. ITOT TUM ABOMHOM 00PabOoTKM NOBbIWAET CTONKOCTb MHCTPYMEHTA U 3aCyXW
XOPOLLYIO penyTaLuio.

M TonuwmHa oKCMANPOBAHHOIO CI0A 1 BpeMsi 06paboTKu B CpaBHeHMe MeXAY NUHCTPYMEHTOM 63 NMOoKPbITUSA
n c okcnanpoBaHnem
(um)
A Ycnosus 06paboTki
1500 = Metunk: SU-SP/M8x1.25/P2
6 -
Matepuan: SUS304 (165~171HB)
’E Pasmep otBepcTia: 46.8MMm
5 g
S o Tny6uHa pe3bObi: 12MMm (318 CKBO3HbIX OTBEPCTHIA)
E [e]
g .
I o4 ;u 1000 CkopocTb pesaHua: 7.2M/MWH
Q =
o
= \§ COX: macno
=3 S
g s
Z 3 CraHok: ®pe3sepHblit ¢ Yy
2 5
5 g
5 2
= 2 S 500
I I I > 0
0 > SU-SP SU-SP
30 60 90 (MuH) (6e3  (c okcuampo-

Bpems obpaboTkun MOKPbITUA) BaHMem)
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O6paboTka MOBEPXHOCTY NHCTPYMEHTA

M AzoTupoBaHue

O Bo BpemaA 3TON XUMUKO-TEPMMYECKON 06pabOoTKI MOBEPXHOCTL ObICTPOPEXYLLEH CTanM HaCbILLAETCA a30TOM, KOTOPbIN obpasyeT
HUTpUAbl. CyllecTByeT 3 METOZA a30TUPOBAHWA: Fa30BOE, B CONAHOM BaHHE 1 MOHHO-TIa3MeHHOe.

O A30TVIpOBaHWe B CONAHON BaHHE MPUMEHAETCA PEXe, YeM ra3oBOe, 13-3a BblAeNeHNA Npy 06paboTke UMaHWAOB.

O Temnepatypa B 30He 0bpaboTke - 500 - 550C. TBepAOCTb MOBEPXHOCTU 1 ry6KHa 06paboTaHHOTO COSA PerynMpyioTcsa C MOMOLLbIO
KOHLIEHTPaLWK a30Ta 1 BpemeHu 06paboTKu.

O BbicoKas TBEPAOCTb MOBEPXHOCTY MHCTPYMEHTA YBEMUMBAET NPOU3BOANTENBHOCTL. MeHbLINI KOSOOULMEHT TPEHUA 1 MeHbLUas
CKMNOHHOCTb K afire31n yMeHbLIAIOT 3HOC.

O Mbl Hawnw nydwee coyetaHne TBEPAOCTU U MPOYHOCTU UHCTPYMEHTA, MPUMEHSAS Pa3NnUHbIe TeXHONorn 06paboTku ero
MOBEPXHOCTY.

O A30TMpOBaHMe YacTo NPUMeHAETCA AnA 00PaboTKM MHCTPYMEHTA, NPefHa3HAaUYeHHOro AnA pe3bboHape3aHnA B CEPbIX ¥
CNeuvanbHbIX YyryHax, TMTbeBbIX artOMUHUEBBIX CMIaBax C BbICOKMM COAepKaHvem Si, MefiHbIX CriaBax, CUHTETUYECKMX CMOMax U
nnacTvkax. 3T Matepuansl Npy 06paboTKe AaloT BbICOKOAOPA3MBHYIO CEMMEHTHYIO CTPYKKY.

O Mbl KOMOUHMPYEM a30TUPOBaHME U OKCUMAMPOBAHWE MHCTPYMEHTA, NPeAHa3HayeHHoro ana 06paboTky TepMoobpaboTaHHbIX
BbICOKOYMMEePOANCTLIX M NIerMPOBaHHbIX CTanel. ITOT TN ABOMHON 06paboTKY MOBBILLAET MPOYHOCTb KPOMOK M 3aCITyXIMN XOPOLLYIO

penyTaLmio.
B (ny6uHa 1 TBEpPLOCTb a30TVPOBAHHOTO C/10 B CpaBHeHMe MeXAY NHCTPYMEHTOM 6€3 NMOKPbITUSA
nnocne a3oTnpoBaHnA
(HV)
4 Pexxumbl pe3aHua
1300 |- 3000 — Merumg: Co cpepHeit 3axogHoi uactbioF C-HT M8x1.25
o —8— O6paboTka A
—8— O6paboTka B Marepuan: FC250
Obpatorka C Pa3mep oTBepcTis: 46.8MM
=
1200 |- S .
o \ S 2000 Tny6uHa pesbObl: 12w (09 CKBO3HbIX OTBEPCTHI)
[
= 5 CKOPOCTb pe3auns: 12m/MiH
193
o x
g 1100 - 3 COX: Bogopacropimast (x20)
I
§ .\.\ g CraHok: Ope3epHbli ¢ YNy
= e}
g 3
g 1000 |- e % ©
= \ \ S 1000
o @
& e, 5
— o, 2
900 |- Q \.\ =
e \0 2
\.\:\.\
\: ®
800
! ! ! ! ! ! > 0
MosepxHocTb  0.01 0.02 0.03 0.04 005 FC-HT FC-HT
Tny6uHa a30TUPOBAHHOTO CNIOA (6e3 “°Kpb'T“:)30T(l/'|"§gg§Hm)
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O6paboTka MOBEPXHOCTY NHCTPYMEHTA

H lMNokpbiTne o
[}
k4

BbICOKOCKOPOCTHOE pe3aHne 1 0bpaboTka TpyaHOOOpabaThiBaEMbIX MaTEPMUANOB - 3TO HOBblE TeXHONOMMK. YTobbl OTBEYaTh

CcoBpeMeHHbIM TpeboBaHVAM K MHCTPYMEHTY, Ha ero MOBEPXHOCTN HAHOCATCA pa3fyHble MOKPbITUA. [TPUMEHAITCA 2 OCHOBHbIX —

meToaa - CVD u PVD. [1na noKpbITUA METUMKOB, B OCHOBHOM, MCnonb3yeTca PVD.
=
o
B4

H VloHHO-BaKyyMHoe HanblieHue (PVD)

O Hpouecc NpPOXoAnT BHYTPMU BaKyyMHOI;l Kamepbl. Me>|<ny 3a|’OTOBKOI;]-aHO,E|OM N MULLIEHBIO-KaTOAOM KPAaTKOBPEMHHO 3aXXUraeTca

ayra. [MoTok NOHWM3NPOBAHHOIO rasa yCTpeMNAETCA K 3aroToBKe 1 OCaKAaeTCA Ha Hel B BMAE NMOKPbITUA. E é
° 0
O 3aroTtoBka BO Bpemda 06paboTky He HarpesaeTca Bblle 500°C, NO3TOMY eCTb BO3MOXHOCTb 00pabaTbiBaTe MHCTPYMEHT 13 R z
ObiCTpOpexXyLLeN CTanu. o
T
H CBoiicTBa U KNaccurikaums NoKpPbITU <
K a5
Jlaccnpmkaumna
pukay Hutpung tutana (TiN) Kap6oHutpug tutaHa (TiCN) AmOMOHM,TpMA TvTaHa Hutpuna xpoma (CrN) < 8
CBonicTBa (TiAIN) |-
TsepaocTb no Bukepcy 2000~2400 3000~3500 2300~2700 1800~2200
M3HococTorKocTb Xopouwo OTnnyHo OTtnnuHo HopmanbHo
ConpoTyBeHne aareauoHHOMY U3HOCY Xopoluo Xopoluo Xopotuo OTtnnyHo 8
TemnepaTypHas CTOMKOCTb Xopolo HopmanbHo OTtnuuHo OTtnnyHo 2
Koppo3noHHasa cTonkocTb Xopowwo HopmanbHo OTnnyHoO Xopouo
KoaddpurumeHT TpeHns Xopolo OtnnuHo XopoLuo OtnnuHo
Liser 3onoTon Chrui . DOuoneTtosbin CepebpaHbIi x
DroneTosblit Q
YrnepoamncTble cTanm YrnepoauncTble cTann Hepiaselowue crann Mepb -
JNedopmrpyemblit anioMHniA | 3akaneHHble cTanu YyryHbl
Matepanbl 3arotoBk1 Hepxasetouune cranm . s
Nedopmrpyemblit antomMnHmin 5
YyryHbi = @
n - 6 S|
aTyHb * 6pOH3a E o
3ameuvaHue: B Tabnuue HaxoaAaTca cpaBHUTeNbHble napameTpbl 4x nokpbiTnii: TiN, TICN, TIAIN 1 CrN. OHu umetoT 6onbluve NperMyLLeCTBa B U3HOCOCTOMKOCTY, aAre€3MOHHOI CTOMKOCTH g 8
N HU3KMI KO3DOUUMEHT TpeHUA. VX TBEPAOCTb, TaKXKe, BbilLie, Yem TBEPAOCTb TEPMOOOPAbOTaHHbIX AN a30TUPOBAHHbBIX ObICTPOPEXYLMX CTanew. o -
)
X
gz
x
HE:
H CpaBHeHvie MeXXay UHCTPYMEHTOM 6€e3 MoKpbITUSA B CpaBHeHne MeXay NMHCTPYMEHTOM 6€3 MOoKpPbITUSA
1 ¢ nokpbiTnem TiN n ¢ nokpbitnem TiCN
Ycnosus 06paboTKm Ycnoeus 06paboTku

= S

é 1500 Metumk: F-SL P2 M6x1 E 60000 — Metumk: N-RS G7P M6x 1

joN Q

:‘é 3arotoBka: S$45C (213~222HB) 'E‘._? 3arotoBka: ADC12

o [e]

% Pa3mep oTBepcTua: A5MM % 45000 |— Pa3mep otBepctia: 45.54MM

I I

1000

§ TnybuHa pe3bboHape3aHns: 14mm E Tny61Ha pe3bboHape3aHms: 14mm

8 (BN CKBO3HbIX OTBEPCTHIA) S (BnA CKBO3HbIX OTBEPCTHIA)

s 3 30000 (—

' CkopocTb pe3anna: 30M/MinH '3 CkopocTb pe3aHna: 15m/MuH

o o

g s00 COX: BopopacTBopumas g COM: BopopacTopuMas

g . 2 15000 (— .

= Cranok: Ope3sepHbiii ¢ UMY = CraHok: Ope3epHbiii ¢ YMY

N g

0 0
F-SL F-SL N-RS N-RS
(6e3 (c NoKpbITHEM (6e3 (c NoKpbITHEM
MOKPbITASA) TiN) NOKPbITIA) TiN)
m Think threads with
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9. TBepgocniaBHble METUYUKN

TexHonorrnyeckre npenmyllectsa cTaHkos ¢ UMY 1 agToMaTu3auma obpaboTky NO3BOAAIOT YYULLNTb MPOLECC Hape3aHua
pe3bobl.

Yamawa ObICTPO OTBEYaeT Ha 3anpOoChl CBOWX KIIMEHTOB, UCMOMb3yA TEXHOMOrMyecKkmne HHOBALIMN.

Ceyac Mbl MOXeM MpeanoXunTb TBePAOCNIaBHble METUNKK, KOTOPbIe MMelT 60/bloe NMPpenMyLecTBO B MaCCOBOM
NPOWN3BOACTBE M MO3BOMAAIOT CHMU3UTb 3aTPaThl HA MHCTPYMEHT. [py NPaBUAbHOM MCMONb30BaHMK, OHW MMEIKT CTOMKOCTb
o 50 pa3 bornee BbICOKYIO, YEM METUYMKN 13 ObICTpOPEXKYLLen cTanu. Npy Npor3BOACTBE METYMKOB Yamawa UCrnonb3yeT
BbICOKOKAYeCTBEHHbIE MeTIKO3ePHUCTbIE TBEPAbLIE CMaBbI.

B Oco6eHHOCTV TBEPAOCMIABHbIX METUMKOB

1
2
3
4 le/l onpeaeneHHbIX ycnosnax, TBepAOCMIaBHbIe METHUKN Yamawa MOTYT MCNOb30BaTbCA ANA O6pa6OTKI/I peSb6bI B

BblCOKaA CTOMKOCTb M MPOYHOCTb.
Hu3knit KoaddULMEHT TpeHna No obpabaTbiBaeMbiM MaTePUanam.
CneumanbHas reoMeTpua pexylliei 4acT no3sonseT 00pabaTbiBaTb pe3bdy C BbICOKO TOYHOCTHIO 1 MOBTOPAEMOCTBIO.

.
Q.
3).
().

TPyAHOOOPabaTbIBAEMbBIX MaTepUanax.

H 3ameyvaHyisA npu 06paboTke TBEPAOCMIABHBIMY METYNKAMM

(1). Bubpaumn npn 06paboTke nnu breHre MHCTPYMEHTa MOTYT NPYBECTY K NPeXAeBPeMEHHOMY BbIXOY TBEPAOCMIABHOMO METYMKa 13
CTPOs. BMOpaLmm JOMKHbI ObiTb CBeieHbl K MAHVMYMY.

(2). C TBEPAOCMNABHBIMM METYMKAMU HEOOXOAMMO MCMOMb30BaTh KeCTKMe OMpaBKU. VICMonb3oBaHMe NnaBaloLnx NaTPOHOB BeAET K
BMOPALIMAM 1 MOMOMKaM.

(3). TBRepaoCcnNaBHbIA METYMK AO/MKEH OblTb CMO3MLIMOHMPOBAH TOYHO Haf obpabaTbiBaembiM 0TBepCTMEM. OCb OTBEPCTUA AOMKHA
6bITb NPAMONVHENHOW. B NPOTMBHOM Crlyyae, BO3MOXKHA NOIOMKa MHCTPYMeHTa. HeobxoAMMO NpaBuabHO YCTaHaBAMBATL MyOVHY
obpabaTbiBaeMoro oteepcTua (0COGEHHO AN ryXux OTBePCTUiA). ITO 0COBEHHO BaXXHO ANA NMpeaoTBpalleHna NakeTupoBaHus
CTPYKKM 1 CTONIKHOBEHWI METUMKA C [IHOM.

(4). COX - Heobxoavmo npaBunbHO BeIbpaTh Mapky COX. HegocTtaToyHoe faBneHmne )uUaKoCcT Wiv HeoCTaTouHOE ee KoNMyecTBo
BefleT K Nneperpesy MHCTPYMEHTa U MPYBAPMUBAHMIO CTPYXKKYM K PEXYLLEN NOBEPXHOCTU.

(5). 3aroToBKa - TBepfoCMaBHble METUMKM M3rOTaBAMBAIOTCA 13 MPOYHbBIX CMAaBoB. OAHAKO, MX MPOUYHOCTb Ha M3rnb HIXe, Yem y
BbicTpOpeXyLLMX CTanen. [o3ToMy, Takmne MeTUVKM UMEIOT OrpaHnyeHHyIo 06M1aCTb UCMONb30BaHNA.

B Hav6onee yacTo obpabaTbiBaemble MaTepPUasibl Y PEXMUMbI pe3aHua

CKopocTb pe3aHuns
O6pabaTbiBaeMble MaTepuaibl ‘ZM/MSH) COX (OcHOBHble pekoMeHaaLuum)

Cepblit 4yryH 15~25 Bcyxyto, nerkoe macno, sogopactsopumas COX
YyryH YyryH c lWapoBuAHbIM rpadpuTom 10~20 Jlerkoe macno, sogopacteopumasa COXK

KoBkuih uyryH 10~20 Bopopactospumasn COX
AnomMuHUn 20~40 Jlerkoe macno, sogopactsopumasa COX
Megb 15~30 Jlerkoe macno, sogopacteopumasn COXK

JlaTyHb 20~30 Jlerkoe macno, sogopactsopumas COX
MepHble cnnasbl

®ocdopuctble 6POH3bI 15~30 Jlerkoe macno, sogopacteopumasn COXK
3aroToBKM, CnnaBbl antoOMUHNA 15~25 Cmecb oneocTteapuHa 1 KepocrHa
MOMYUEHHBIE IMTLEM | Crpapy uHKa 12~20 Cmecb oneocteapuHa 1 KepocuHa

TepMopeaKTrBHasA cMona 15~25 Bopopactsopumasn COX, Bo3ayx
Mnactnk

Tepmonnactuk 15~25 Bopopactesopumasn COX, Bo3ayx
CrHTETMYECKMe CMObI 15~30 Bcyxyto, Bo3ayx

3ameuaHua: B TabnyiLie NoKasaHbl TONbKO OCHOBHbIE YCII0BWA. [1oxanyincTa, NpuHUMaiTe BO BHUMaHVe cneayiowvie Gaktopbl: 1. Mpon3BoanTensHOCTL CTaHKa 2. 3arotosky 3. opmy
3aroToBKU 4. [IOArOTOBKY CTaHKa 11 Apyrue.
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TBep)J,OCI'IJ'IaBHbIe MEeTYUNKN

| |-|p0‘~IHOCTb N TBEPAOCTb TBEPAOro CrniaBa M /13HoC no 3ap,He|7| NOBEPXHOCTU N KONNYECTBO a
1 6bICTPOPEXYLLEN CTanu 06paboTaHHbIX OTBEPCTUIN METUYMKAMU 13 TBEPAOTO 8
cnna.a U1 GbicTpopexyLen ctanu
(MM)
VP [0 NpouHocTb Ha 13rn6 A
( a)_ [ Teeppoctb “’.’RA) Pexvmbl pesaHusa s
0.7 = MeTunk: M5x0.8P4 (]
[nnHa 3a60pHOro KoHyca: 3 wara pe3b6bl 2]
5000 [~ —192 CTaHoK: MHOrowWnNMHAENbHbI CTaHOK
Pa3mep otBepcTUA: A4.2MM
06 ny6uHa pe3bboBoro otBepcTrA: 10MM, CKBO3HOE  —
i T COX: BogopacTBopvimas
A a Martepwan 3arotosku: C425
s o x
4000 [~ -1 90 g 2 o
205 MeTurK 13 GbicTpOpPEXyLUEN CTann m| 2
L i s w
© 9 o
s ) o
5 R ° TBepAOCMNaBHbIA METUMK “SJ
= B | = ! N
o 3000 88 g 3 0.4 ./ E
z S 2 ./ <
5 % © / . w2
o r B o m o o
I = o <
T = wv
o o 03 [~ @' I (=
a 9]
= 2000 [ —186 I
=<
i ) 0.2
w
1000 - 84 8
0.1
- | | | | | >
P50 UF-A  UF-B SKH51 SKH58 0 10.000 20.000 30.000 40.000 50.000 T
(SKH9) (AISI M7) M (@]
| | | | KonnuecTtso oTBepcTuii a
Teppblii cnnas BbicTpopeiyLian ctanb
=
. [e]
H MNprimepbl TBEPAOCMNIAaBHBIX METUMKOB U CPaBHUTENbHAA TabyLa CTOMKOCTA Sla
_ s|5
Pasme I | e
P M8x1.25 M8x1.25 M10x1.25 E o
Knaccudukauuma s|2
Mnactuk co w
Matepwnan ADC12 FC250 FC250 FC250 o
CTEKNOBOJIOKHOM T
3aroToBKa '5: -
HasBaHue fetanu | nektpuyeckre yactv | Yactv aBTomo6unsa | dnekTpuyeckue yactu | Yactv aBTomobuns YacTtn aBTomo6uns : 8
Il
CocTosHune
1.6 CKBO3HOE 6.7 [nyxoe 5.0 Mnyxoe 6.7 [nyxoe 8.7 Inyxoe
CocTosiHme | Pe3bboBoro oteepcTus A A y A i A y A Y
e3b6b! Tny6viHa
s 4 4AMm 18mm 10mMm T6mMm 18mm
pe3b6oHapesaHua
. . 4AX WNUHAENbHbIN MHorownuHaenbHbIN .
CTaHoK CneumanbHbiil cTaHoK | CneunanbHblil CTAHOK CneunanbHbI CTaHOK
CTaHOK CTaHOK
Ycnosus
CkopocTb pe3aHua 6.3M/MUH 8.5M/MUH 8M/MUH 6M/MUH 5.7M/MUH
MCMosnb30BaHNA
COX Bcyxyto BopopactBopurman Bopopacteopumas Bopopacteopumas Bopopactsopumasn
TBepAocnnaBHbIN
A 10.000 75.400 53.000 18.860 38.500
MEeTUnK
KonuuectBo | Bbictpopexywni
o Aelpacnt 200 1.000 1.000 300 500
OTBEPCTWNIA MeTUMK
CpaBHeHue
L 50 754 53 629 77
CTONKOCTMN
3ameyaHue: Bo Bcex CUTYaumAax NCNoNb3yoTca MeTHUKN 13 6b\CTpOpe>Kle.ll/1>< CTaJ‘IE}I;l, KaK CTaHAapTHOE pelueHne.
TBepnocnnaBHme METUVKW, MPU NPaBUIbHOM NCMOMb30BaHNK, UMEIOT 6onee BbICOKYO CTOWMKOCTb.
m Think threads with
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10. Bbibop pa3nnyHbix ONpaBOK A/1A 3a>KMMa METYMKA, B 3aBUCUMOCTM
OT 1CMoNb3yeMoro obopyaoBaHNA

Buabl cnctembl nogayn CTaHKa

PeXXnM CMHXPOHM3MPOBaHHOIO (eCcTKoro) pesbboHapesaHua

Ban_LEHl/Ie NHCTPYMEHTa 1 ero ABrKeHne BAOJb CBOEW OCn CNHXPOHM3NPOBAHDI.
STUM OOCTUraeTcA BblICOKaA TOYHOCTb LWara O6pa6OTaHHOI7I pe3b6bl‘

Moaaya € NOMOLLbIO XO40BOro BUHTA

[BrxeHne nogauu OCYyLLeCTBNAETCA C NOMOLUbIO Nepenaydn BMHT-rarka.

lNopaya c nomoLybio pegyKkTopa

[BrxeHne nogaun OCYyLLeCTBNAETCA NOCPEeACTBOM Ha6opa 3y6l~IaTbI>< Konec.

Vicnonb3yeTca, ecnu BpalleHve WNVMHAENA 1 ABWMKEHME MOAauM Ha CTaHKe
33[al0TCA He3aBMCMMO ApYyr OT Apyra. [IBvKeHue mnojaunm MOXeT WMEeTb
60/1bLLYI0 MOrPELIHOCTb.

I'Io,qaqa NHCTPYMEHTA PErynnpyeTca nameHeHrnem faBieHna B CUcTteme. O6bILIHO,
npn 3TOM MeeT MeCTO HeCOoBMaaeHme nofga4vn Ha O60pOT C lWarom pe3b6bl‘

Mofjava KOHTPONMPYETCA OnepaTopoM CTaHKa. B 3Tom ciyuae, noaaepxaHue
TOYHOW NMofdaun Ha 060POT UHCTPYMEHTa ABNAETCA NPOBIEMATUYHBIM.

Think threads with
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Bbl60p Pa3NMYHbIX ONPaBOK AN1A 3aXKMMa MeTUMKa, B 3aBUCMMOCTU OT UCMOJIb3yeMOro o6opy,qOBava

CnocobHOCTb METUMKA K CAMOLIEHTPUPOBAHNIO -
XapaKTepucTnKkn fepxaBoK a
I - PaAVyC METUMKa, S - NPOGUIb METUMK], T - WMPKUHA HAMPaBAAIOLLEN NEHTOUKM
I | H 3aTbiNIOBaHHbIV NPOGUIL 3yObeB METUMKA =
HF—- . (6€3 HanpaBnAoLLEN NEHTOYKM) 8
| — L
Cxatve PactaxeHune —
o D x
HanpaBneHve fencTBnA Npy>KNHbl 2%
|2
w
1 o
| wl
! I
' =
[ep>aBKa 6e3 KomneHcaLlum | &2
<
(*kecTKan) |2
MeTuuk: BbICOKasA MPOW3BOAMTENBHOCTL 0OPaboTKM Mpu
] | | MAHYMAnNbHOM  LeHTPMPOBAHWM UM €70 OTCYTCTBUM. I—
MeTuuK 3axaT B LLIaHroBow onpaske 6e3 TexHonorva: HeobXoayM CTaHOK C PEXMMOM KECTKOro
OCEBO 1 PaaMansHOM KOMNEHCaLMN. pe3bboHape3aHA 1 MaTpPoH 6e3 KoMMeHcaLumn. ”
Mpumep:  «BbICOKOCKOPOCTHOE — pe3bboHape3aHune» 1 Q
«Pe3bboHape3saHe C CUHXPOHW3aLMeN (KecTKoe)». -
t T
- Mpodunb 3y6bes MeTunKa Q
C ,ELBOI;IHI:-IM 3aTbl/IOBaHEM -
(C HanpaBnAOLLEN NEHTOYKOW
no BCew AnnHe)
=
I |2
. = f}
| T|a
h o 2
| ==
I ! w
| 3
| T
|I 5 =
5 HE
|2
MeTumk: Xopollee camoLeHTPYPOBaHWe 13-3a Hanuuwa
M 6 HanpaBNAOWEN NEHTOUKM 1 3aTbIOBAHHOTO  NPoduna
OrpewHoOCT pe3bibl, noAsaAtoLeca 3y6bEB.
BCNeAcTeMe HepaBHOMEPHOro asuKe-
HMA  MHCTPYMEHTa W TOYHOCTKM €ro
M3roTOBIEHNA, MOTYT ObITb CKOMMEHCH-
POBaHbl C MOMOLLbIO  OMPaBKMA  C Mpodunb 3ybbes 6e3 3aTbinoBaHns
BO3MOXHOCTbIO PACTAXKEHNA - CKATUA.
/ r
MeTunik: Bca 0bpabaTbiBaeman MoBEPXHOCTb OCTAeTCA B KOHTAKTE C
MOBEPXHOCTBIO 3yObEB MHCTPYMEHTa BO Bpems 00paboTku. MeTumk
He MMeeT 3aTbIIOBaHMA U1, MO3TOMY, OTAMYHO CaMOLEHTPHPYETCA,
Jae npy 06paboTKe C NOrPeLUHOCTAMY B ABMXEHWM NOAAUM.
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11. MpurunHbl Bbixoaa pe3bbbl N3 Nons gonycka npu obpaboTtke

1. BueHwue, HeBepHOE NO3MLNOHNPOBaHKE METUMKA 1 Npolecc —— = Pasmep pe3b0Obl BbIXOAWT 13 NOJs

Hape3aHus pe3bbbl B OTBEPCTUM C HEMPAMOSIVMHENHON OCbio

Aonycka B pagnalibHOM HanpaBJieHN

BrieHne nHcTpymenTa
BO Bpems pe3bboHapesaHus
epnasia)
bueHne nHCTpymeHTa
MOXHO 0GHapyXuTb ¢

]

/|, nposeputhb npn
'"IIl'  BpaeHwn onpasku.
|
|
|
|

[lepxaBka [O/KHA
6biTb HacTpoeHa.

OwmbKa No3NLMOHNPOBaHNA
VIHCTPYMeHTa npw pe3bboHapesaHinn

Ocb VHCTPYMeHTa
[L0MKHa GbITb COBMeLLe-
Ha C OCblo OTBEPCTMA.
Wcnonb3oBaHue
nnaBalolero  MmaTpoHa
MOXeT pewuTth

npobnemy. .

MorpelHocTb
)| NO31LMOHMPOBaHUA

s

PagnanbHas
cna

Ocb oTBepCTUA HenapannenbHa
OCUN NHCTPYMEHTa

NpoBepka
COCTOAHMNA
NOArOTOBEHHO-
T0 OTBEPCTYA.

pe3bObl - BHE AoMycKa.

OTKnoHeHne WHCTPYMEHTAa B paAnanbHOM HanpasieHnn BeAeT K BbIXxody pe3b6h| 13 nonsa gonycka.
I'|pv1 Hape3saHun p53b6bl BAOSIb OCY OTBEPCTUA, HA AHE OTBPepPCTUA pesb6a MOXeT ObITb B Aornycke, a B Havane

N~

Bbixoz AvameTpa pe3b6bl 13 nona fonycka
B PavanbHOM HanpasneHnn

Bblxog [Amnametpa

pe3b0bl 13 nona .

JonycKa B Havane HE npoxogHoit
otBepcTA Kannép

HopmanbHas BHyTpeHHAs
pe3sbba

HE npoxogHoi kanubp

HE
NPOXOHOW
Kanuép

BHyTpeHHAs pe3bba

2. icnonb3oBaHme HENOAXOAALLEro MeTUMKA U MeTUMKA

C 3aTynuBLUENCA paboyeil YacTblo BEAET K «3aKyCbIBaHMION

NHCTPYMEHTa Win BbIXoay pe3b6bl 13 nona gonycka.

——— = Bbixog pa3mepa pe3b6bl 13 NonsA Jonycka
NPOVICXOAUT 113-3a 3aKyCbIBaHWUA METUMKA
1 HEKOPPEKTHOM MPOLecce pe3aHus

Bbl60Op NpaBmnbHOro MeTYnKa
+ MeTumK C NpAMbIMW KaHaBKaMii

+ MeTuunK co cnupanbHO NOATOUKON
+ PackaTHuK

Mcnonb3oBaHme HeBEPHOro MeTuMKa Ans 0bpabaTbiBaemoro
MaTepuana BefleT K nosBieHuio Nnpobiem npu obpaboTtke

* MeTuunk co CcnupanbHbIMX KaHaBKamn

PekomeHpayeTcs BbIGMPaTb METUMK NOAXOAALMIA
nnA 06paboTKN KOHKPETHOro MaTepuana.

W3Hoc

Mpouecc pe3bboHape3aHns UHCTPYMEHTOM C 3aTyNUBLUENCA paboyeil yacTbio

ALre3noHHbIN N3HOC CKonbl Ha pexyLein Kpomke

[N3Hoc] Wwoc

W3HoC no 3agHen

[AgresunoHHbiit n3Hoc] [Cronbl Ha pesxyLueit kpomke]

| Pewenne: MpasunbHoe ncnonbsosarre COX, NpaBusibHbIil BIGOP PEXVMOB pe3aHIsA |

Huskoe KauectBO nosepxuocrel?l peSbiI ABNAeTCA
CNeAcTBMEM M3HOCA MO 3apHen noBepxHoCTN
VHCTpYyMeHTa.

3ape3aHV|e W Hefopes3aHne BUTKOB BeAEeT K BbIXOAy
pa3smepa pe3bbbl U3 Nons fonycka.

MosTomy, ocoboe BHUMaHME HEOBXOANMO yaenuTb
KOHTPOJIKO  KavecTBa MOBEPXHOCTU p63b6bl npn
BbIGOPOYHOM KOHTpOTE.

Henonwnas
pe3bba

: : Bbixog pa3mepa pesbObl
13 NONA [OMyCKa NPONCXOAUT

HenonHasa 113-3a 3aKyCblBaHNA MeTYMKA

pesbba 1 HEKOPPEKTHOM MpoLecce
pesaHna

HenonHas

pe3bba
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3. Hape3aHue pe3bbbl ¢ HeBEPHBIMY pexkuMamin pe3aHis s [ledekT pe3bbbl npu nepebere B 0CEBOM HampaBeHNN

[ledeKT pe3bbbl NPV NpW NPeBbILEHI Nogaumn

MHauano pesaHus pexyluen Kpomkoi b1.

Cpesaembli pexyliel
KpomKoi1 b1 cnon

MeTtunk

@ MorpewHoCTb MeXy 3aroToBKO 1 IHCTPYMEHTOM rnocie
NnoBOpOTa MeTurKa Ha 1 060poT.

Cnep oT pe3aHus Kpomkon b1

MeTunk

(® MorpelHOCTb MeXay 3aroTOBKOM 1 HCTPYMEHTOM nocie
NoBOpPOTa MeTuMKa Ha 2 obopoTa.

PaccrosHne
nepe6era

MeTtunk

@ MorpelwHOCTb MeXAY 3ar0TOBKOI N MHCTPYMEHTOM Nocne
noBOpOTa MeTYYKa Ha 3 o6opoTa.

PaccrosHne

nepebera

MeTtunk

PekomeHAayeTca N3MeHUTb noaayy.
* (Micnonb3yiTe pexmm XecTkoro pesbboHapesaHus
1 KeCTKNIA MaTPOH)

Mpu ncnonb3oBaHUy CTaHKa, y KOTOPOTO HET PeXiMa XecTkoro
pe3b6oHape3aHus (Hanpumep: CBEPINIBHOTO CTaHKa).

* OTperynupyiTe BeCOBOW 6anaHc raBHOTO WNUHAENA.
* Mlcnonb3yiiTe NnaBaloLLmii B 0CEBOM U pafnanbHOM
Hanpas/ieH1AX NaTPOH.

MpuumnHbI Bbixoda pe3bbbl 13 Nofs fonycka npu obpaboTtke

Hape3saHue pe3b6bl
C NpeBbILIEHNEM MOAAYM

A

[NedekT Ha pe3bbe n3-3a CIULWKOM
Manow nogaun

Mpouecc 06paTHbIN pe3aHuld C
npe.biLatoLLen war pe3b6bl
nopauen. Mpu 31ToM, Nepepesaerca
BTOPasA NMOBEPXHOCTb BUTKa Pe3b6bl.

[ledekT Ha pe3bbe BO Bpems pe3bboHape3aHua

(D Ycnosus 3axnMa METUMKa B ONpaBKe.

(@ CocTosHMe NPOCBEPEHHOrO OTBEPCTUA.
® Bbibop COX.

@ HesepHbiit BbIGOP Noaaun.

(® Bbl6Op MeTUMKa, B 3aBUCUMOCTY OT

obpabaTbiBaemoro marepuana.

HE npoxopHoii Kanubp

HanpagneHue pesaHua

HE npoxopHoii kannubp

HanpaeneHue pesaHus

Think threads with
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12. O603HauYeHnA cTaHgAPTHON Pe3bobl

M AnoHusa
M MeTpuueckas pe3bba JIS B 0205-1~0205-4
S MeTpuueckas pe3bba Menkui war JIS B 0201
UNC Pe3bba yHUPpMUMpPOBaHHanA [I0NMOBaA KPYMHbINA Lar JIS B 0206
UNF Pe3bba yHUPMUMpPOBaHHaA [ONMOBaA MeNKWiA Lwar JIS B 0208
Tr MeTpuueckan TpaneummganbHasa pesbba JIS B 0216
R Hapy»Has KoHnuecKas Tpy6Has pesbba JIS B 0203 (JIS main book)
Rc BHYyTpeHHAA KOHMYecKan TpybHas pe3bba JIS B 0203 (JIS main book)
Rp LunnHppryeckasn BHyTpeHHAA Tpy6Han pe3bba JIS B 0203 (JIS main book)
G UnnnHppryeckan TpybHas pesbba JIS B 0202 (JIS main book)
PF LUnnnHppryeckan TpybHana pe3bba JIS B 0202 (JIS Appendix)
PT KoHnyeckas Tpy6Han pe3bba JIS B 0203 (JIS Appendix)
PS LunnHapryeckan BHyTpPeHHAA Tpy6Han pe3bba JIS B 0203 (JIS Appendix)
©ec Pe3bba AnA )ecTKnx TOHKOCTEHHbBIX TPYOONPOBOAOB U GUTTUHIOB JIS C 8305
CTG Pe3bb6a Ans XeCTKrX TONCTOCTEHHbIX TPY6ONPOBOAOB 1 GUTTUHIOB JIS C 8305
BC Kpyrnas pe3bba JIS B 0225
SM Pe3bba Ana WBenHbIX MalnH JIS B 0226 (2001.2.20repeal)
Pe3bba Ans 3neKTpUUecKnX pasbeMoB 1 OCHOBAHUI Namr JIS C 7709
Vv Pe3bba Hunnenen Koneca aBToMo6MnA JIS D 4207
CTV Pe3bba HuNnene Koneca Benocuneaa JIS D 9422
M SO
0603HaueHnA pe3bbbl Bug pe3bbbl CraHpapTbl
M MeTpuueckas pe3bba I1SO 261
S MeTpuueckass pe3bba Menkuin war I1ISO 1501
Tr MeTpuueckas TpaneuumganbHasa pesbba 1SO 2902
UNC Pe3bba yHMPpMUMpPOBaHHaA [I0NMOBaA KPYMHbINA Lar 1SO 263
UNF Pe3bba yHUPMUMpPOBaHHaA [OMOBaA MeNKUiA Lwar ISO 263
UNEF Pe3bba yHNPpMUMpPOBaHHaA [I0IMOBaA OUYeHb MEeNKWIA war 1SO 263
UN Pe3bb6a yHMbMLMpPOBaHHaA [i0MOBasA NOCTOAHHDIN LWar 1SO 263
UNJC Pe3bba yHMdMLMpPOBaHHaA AI0MOBasA KPYMHBbIN LWar a3 poOKOCMUYECKan 1ISO 3161
UNJF Pe3bba yHUGMLMPOBaHHAsA AIONMOBAsA MEKUI War a3poKoCMMYecKas 1SO 3161
UNJEF Pe3bba yHNPMUMPOBaHHasA AIOMOBaA OYeHb MENKMIA War a3poKocMmnyecKas 1SO 3161
UNJ Pe3bba yHUPMUMpOBaHHan [oiMOBasA) C MOCTOAHHbBIM LLIAroM a3pPoKoCMMYecKas 1SO 3161
MJ Pe3bba yHUPMLMpoBaHHan AONMOBaAA KPYMHbIV Lar adpoKocMmnyeckan ISO 5855
R KoHnyeckan HapyxHasa TpybHasa pe3bba ISO 71
Rc KoHunueckas BHYTpeHHAA Tpy6Han pe3bba 1ISO 71
Rp MapannenbHas BHyTPeHHAA Tpy6Han pe3bba 1ISO 71
G MapannenbHas Tpy6Has pe3bba 1SO 228/1
GL Pe3bba Ans CTEKAHHBIX KOHTENHEPOB 1SO 1115
vV Pe3bba ans konec ISO 4570/1~3
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O603HaueHnA CTaHAAPTHOW pe3bbbl

M CLWA
UN Pe3bba yHUPULMpPOBaHHas AOMMOBas ANSI B 1.1
UNC/UNRC Pe3bba yHUGMLMPOBaHHAA JIONMOBAs KPYMHbIN LWar ANSI B 1.1
UNF/UNRF Pe3bba yHUGMLMPOBaHHAA AIONMOBAsA MENKIN War ANSI B 1.1
UNEF/UNREF Pe3b6a yHUGULMpOBaHHAs JIOMIMOBas OUeHb MENKNIA Wwar ANSI B 1.1
4UN/4UNR Pe3bbayHUpuMLMpOBaHHan AOMIMOBAA C MOCTOAHHbIM LIArOM 4 BUTKa Ha AKOIM ANSI B 1.1
6UN/6UNR Pe3bba yHUPMLMPOBaHHAA AIONMOBAA C MOCTOAHHbIM LLAroM 6 BUTKOB Ha i0iM ANSI B 1.1
8UN/B8UNR Pe3bba yHUPMLMPOBaHHAA AIONMOBAsA C MOCTOAHHbIM LIAroM 8 BUTKOB Ha i0/M ANSIB 1.1
12UN/12UNR Pe3bba yHUPMLMpPOBaHHas AIOMMOBAA C MOCTOAHHbIM LIAroM 12 BUTKOB Ha 4ONM ANSI B 1.1
16UN/16UNR Pe3bba yHUGMLMPOBaHHas AIOMMOBAsA C MOCTOAHHbIM LIAroM 16 BUTKOB Ha 40MM ANSI B 1.1
20UN/20UNR Pe3b6a yHudbmLMpoBaHHan 4i0MOBas C NOCTOAHHBIM LWarom 20 BUTKOB Ha oM ANSI B 1.1
28UN/28UNR Pe3b6a yHubMLMpoBaHHas 4i0MOBas C NOCTOSAHHBIM LLArom 28 BUTKOB Ha 4I0/M ANSI B 1.1
32UN/32UNR Pe3b6a yHubMLMpPOBaHHas 4I0MIMOBas C MOCTOSIHHBIM LUAroM 32 BUTKA Ha ANM ANSI B 1.1
UNS/UNRS Pe3bba yHUubMLMpoBaHHasA AioiMOBas CneLuanbHbIX AVaMeTPOB, LWAroB 1 [JIMH No TpeboBaHmio ANSIB 1.1
NR Pe3bba yHUbMLMpOBaHHan AloiiMoBas ¢ paauycom 3akpyrienua 0.108p - 0.144p MIL-B-7838
Acme Pe3bba TpaneynmganoHas ANSIB 1.5
Stub-Acme Pe3b6a TpaneuyumaanbHas ans sarnylek ANSIB 1.8
Butt YnopHas floimoBas pe3bba ANSIB 1.9
UNM Pe3b6a yHubMLMpOBaHHan Ai0MMOBasA MENKUM war ANSIB 1.10
NC5 Pe3bba 5 Knacca ¢ nepekpbiTiem ANSI B 1.12
NPT Pe3bba TpybHas KOHMYecKan ANSI/ASME B 1.20.1
NPTR Pe3bb6a TpybHas KOHMYEeCKasn A1A COeANHEHWIA ANSI/ASME B 1.20.1
NPSC Pe3bba TpybHasA LunMHapryeckasn ans coegnHeHni ANSI/ASME B 1.20.1
NPSL Pe3bba Tpy6Has LnMHAPVYECcKasn Ana MexaHUUYeCKnX COefAMHEHNI ANSI/ASME B 1.20.1
NPSM Pe3bb6a Tpy6HasA LnMHAPVYECKan Ana MexaHNUYeCKNX COeANHEHNI ANSI/ASME B 1.20.1
NPSH Pe3bba TpybHasa LunMHapryeckasn Ana MexaHN4yecknx cCoeJUHEHVIN ANA WNaHroB ANSI/ASME B 1.20.1
NPTF Pe3bb6a TpybHaA KOHMYeCKan AN1A yNIoTHEHWIA ANSI B 1.20.3, 1.20.4
F-PTF Pe3bba TpybHaA KoOHMYeCKas Ana ynaoTHEHWIA MeNKuii Lwar ANSI B 1.20.3, 1.20.4
PTF-SAE SHORT Pe3bba TpybHaA KOHMUYeCKas Ana ynnoTHEHWI KOPOoTKas ANSI B 1.20.3, 1.20.4
PTF-SPL SHORT Pe3bba cneuvanbHasa TpybHas KOHMYecKas Ans yrnnoTHEHUIA KOPOTKas ANSI B 1.20.3,1.20.4
PTF-SPL EXTRA SHORT | Pe3b6a cneyuanbHas Tpy6Has KOHMYECKas OYeHb KOpOoTKas ANSI B 1.20.3, 1.20.4
SPL-PTF Pe3bba cneyuanbHan TpyOHasA KoHMuYecKas ANSI B 1.20.3, 1.20.4
NPSI Pe3bba npomexyTouHas BHYTPEHHAA LMNMHLPUYecKan TpyOHan Ana ynnoTHeHNi ANSI B 1.20.3,1.20.4
NPSF Pe3bba BHyTpeHHAA TpyOHaA AnA ToNaMBa ANA YNAOTHEHUN ANSI B 1.20.3,1.20.4
ANPT Pe3bba TpybHaA KOHMYeCKas adpoKoCcMmyeckas MIL-P-7150
NGO Pe3bba raszoBas 15 BbIXO0B ANSI B 57.1
NGS Pe3bba rasosas yunuHgpuyeckan ANSI B 57.1
NGT Pe3b6a rasoBas KoHUYecKas ANSI B 57.1
SGT Pe3bba crneymanbHas ra3oBas KOHU4Yeckas ANSI B 57.1
NH Pe3bba Ana coefUHEHNI WNaHroB USAS B 2.4
NHR Pe3bba AnA coefUHEHNI WNAHroB USAS B 2.4
NPSH Pe3bba ans coefuHEHU WNaHroB USAS B 2.4
AMO Pe3bba Ana 06bEKTMBOB MUKPOCKOMOB ANSI B 1.11
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O603HayeHMA CTaHAAPTHOM pe3bbbl

B BenukobpritaHus

0O603HaueHNs pe3bbbl Bua pe3b6bl

UNS Pe3bba yHuduympoBaHHas cneyuanbHas BS 1580
B.S.W. Pe3bba BuTBOpTa KPYNHbIN Wwar BS 84
B.S.F. Pe3bba ButBOpTa Menkuii war BS 84
BSP AHrnninckas Tpy6Has pesbba (cooTHocMTbCA ¢ pesbbamu R, Re, Rp, 1SO) BS 21,2779
B.A. Pe3bba BA gnis BUHTOB BS 93
Acme Pe3bba ACME o6uiero HasHaueHus BS 1104
Buttress YnopHan pe3bba BS 1657
BSC Pe3b6a BSC kpyrnas BS 811
BSMO Pe3bba AnA 06BEKTUBOB MUKPOCKOMOB BS 3569
E Pesbba ans BUHTOB DAMCOHa BS 5042
M lfepmaHun
0603HaueHWs pe3bbbl Bug pe3bbbl CraHpapTbl
GL Pe3bba AnA CTeKNAHHbIX KOHTENHEPOB DIN 168
S YnopHas pe3bba DIN 513,2781,20401
Rd LWapHupHas pe3bba DIN 262,3182,7273,15403,20400
w Pe3bba ButsopTta DIN 168,477,6630,49301
KS,KT Pe3bba fnA ynakoBku U3 nnactuka DIN 6063
E Pe3bba ans BUHTOB DAMCOHa DIN 40400
Pg Pe3bba ansa cTanbHbiX TPy60NpOBOAOB DIN 40430
Vg Pesbb6a ansa HUNMNens aBToMo6UbHbIX Kosiec DIN 7756
Gf Pe3bba Ansa Tpy6 XONOAMNIbHBIX CUCTEM DIN 4930
Gg Pe3bba ana 6yposbix Tpy6 DIN 4941,20314
HA Pe3bba N BUHTOB 1 raek Ans CKpenneHus Koctei DIN 58810
FG BenocvnepHas pesbba DIN 79012
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Tabnurua cooTBETCTBUA CTaPbIX N HOBbIX KOJOB

0021 CD-A 184 59840X Y831.... INT NPT 306
0021Tl 59850X ZELX SS NPT 302
0023 CD-R 185 5990 Y831.... NPTF 308
0023TI 6000

0941 DPO 178 6110 [locTyneH Ha CKnaje - He NPeacTaBeH B Katanore
0943 DPO 178 6110F HT F 135
0947 DPO 181 6110M HT M 135
0949 DPO 180 6110V HT V 135
1330JNX ZELX NI PO 246 6211 [locTynHo no 3anpocy

1330NX ZEN-P 130 6211F HT F 135
1340J0X ZELX NI SP 215 6211V HT V 135
13400X ZEN-B 90 6310 [locTynHo no 3anpocy

1341JNI ZELXTI SP 213 6310F HT F 142
1341NI ZET-B 92 6310M HT M 142
1349UNI ZELX TI LHSP 222 6310V HT V 142
1349NI ZELX TI LHSP 222 6412 [locTyneH Ha cknafe - He NpeaCTaBeH 8 Katanore
1355TC OL+RZ 171 6412F HT F 143
1356TC HP+RZ/HP-RZ 172 6412V HT V 143
1430JNX ZELX NI PO 246 7130

1430NX ZEN-P 130 71400X

1440J0X ZELX NI SP 215 7530

14400X ZEN-B 90 75400X

1441JNI ZELXTI SP 213 8120C

1441NI ZET-B 92 8120D

1449UNI ZELXTI LHSP 222 8520C

1449NI ZELX TI LHSP 222 8520D

1630NX ZEN-P 130 9020 HT 143
16400X ZEN-B 89 9320 HT 141
1641NI ZET-B 91 9330 PO 117
1641TC 93350X PO-VA 128
1649NI ZET-P 109 9340 SP 55
1649TC 93450X SP-VA 80
1730NX ZEN-P 130 9350NI N+RS / N-RS 169
17400X ZEN-B 89 9350Tl HP+RZ/HP-RZ 172
1741NI ZET-B 91 93510X N+RZ/N-RzZ 170
1741TC 9352NI N+RS/N-RS 169
1749NI ZET-P 109 9352Tl OL+RZ 171
1749TC 9353 R-D 166
1830NX ZEN-P 130 9353TC HP+RZ/HP-RZ 172
18400X ZEN-B 89 9353Tl R-D Coating 167
1841NI ZET-B 91 9354 6G HP+RZ/HP-RZ 172
1841TC 9354T1 6G HP+RZ/HP-RZ 172
1849NI ZET-P 109 9420 HT 141
1849TC 9430 PO 17
1856TC HP-RZ 172 94350X PO-VA 128
2620 EH-HT 145 9440 SP 55
2630 EH-PO 126 94450X SP-VA 80
2720 EH-HT 145 9530

2730 EH-PO 126 95400X

2820 EH-HT 145 9620 HT 135
2830 EH-PO 126 9623NI LA-HT 153
2920 EH-HT 146 9623TC AXE-HT 155
3626 CT-FC 158 9626NI GG-HT 147
3726 CT-FC 158 9626NIOH GG-HT-OH 151
5980 Y831.... BR NPT 305 9626TC GG-HT Coating 149

[lo3uyuu, ommeyeHHsle KPAaCHbIM, He 8bINYCKaoMCA. PekoMeHOyemcs 8bi6Upame anbmepHamusHbIt UHCMpyMeHm.
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Tabnvua COOTBETCTBYMA CTAaPbIX Y HOBbIX KOLOB

9626 TCOH GG-HT-OH 152
Coating

9630 PO 115
963010 PO 115
96306G PO 115
96300H HDISL 111
96300X PO OX 122
9630TC PO Coating 119
9630TCOH HDISL 111
9630TH PO Coating 119
9630TI PO Coating 119
9634 LA-HT 153
9634TC AXE-HT 155
96350X PO-VA 127
9635TC PO-VA TiCN 129
9640 SP 568
964005 SP 58
964010 SP 53
96406G SP 53
9640LH SP LH 64
96400H HFIHS 94
9640TCOH HFIHS 94
9640TH SP Coating 57
9640TI SP Coating 57
9641 LO-SP 70
96410X LO-SP OX 73
9641TC

9641Tl

9642 AL-SP 69
9642 2F AL-SP 69
9643NI AL-SP 69
9643TC

96440X SU2-SP 87
9645EOX SP-BLF 1.5P 83
96450X SP-VA 79
96450X6G SP-VA 79
9645TC SP-VA TiICN 82
96460X E-SP 77
9647 SP-BLF 83
9647E SP-BLF 1.5P 83
96470X SP-BLF OX 86
9647TC SP-BLF Coating 85
9647TI SP-BLF Coating 85
96480X PH-SP 75
9665VP SL+VA 102
9666TI AU+SL 107
9666TI AUXSL 108
9685VP SP+VA 78
9686TI AU+SP 66
9686Tl AUXSP 67
9720 HT 135
9723NI LA-HT 153
9723TC AXE-HT 155
9726NI GG-HT 147
9726NIOH GG-HT-OH 151
9726TC GG-HT Coating 149

9726TCOH GG-HT-OH

Coating
9730 PO 115
973010 PO 115
97306G PO 115
97300H HDISL 111
97300X PO OX 122
9730TC POV 119
9730TCOH HDISL 111
9730TH POV 119
9730TI PO Coating 119
9734 LA-HT 153
9734TC AXE-HT 155
97350X PO-VA 127
9735TC PO-VA TiCN 129
9740 SP 8
974005 SP 8
974010 SP 53
97406G SP 53
9740LH SP LH 64
97400H HFIHS 94
9740TCOH HFIHS 94
9740TH SP Coating 57
9740TI SP Coating 57
9741 LO-SP 70
97410X LO-SP OX 73
9741TC
9741Tl
9743NI AL-SP 69
9743TC
97440X SU2-SP 87
9745EOX SP-BLF 1.5P 83
97450X SP-VA 79
97450X6G SP-VA 79
9745TC SP-VA TiICN 82
97460X SP-NW 77
9747 SP-BLF 83
9747E SP-BLF 1.5P 83
97470X SP-BLF OX 86
9747TC SP-BLF Coating 85
9747TI SP-BLF Coating 85
97480X PH-SP 75
9820 HT 135
9826NI GG-HT 147
9826NIOH GG-HT-OH 151
9826TC GG-HT Coating 149
9826 TCOH GG-HT-OH 152

Coating
9830 PO 115
9830TC PO Coating 119
9830TH PO Coating 119
9830TI PO Coating 119
98350X PO-VA 127
9840 SP 53
98400X SP OX 60
9840TC SP Coating 58

[lo3uyuu, ommeyeHHeole KDACHbIM, HE 8bINYCKAOMCA. PeKOMeHéyemm ebréupamb GﬁbmepHGmU@Hbl& UHCMpymeHm.
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CTAPbIV

HOBbIN

AJIBTEPHATUBA

CrpaHuua
KaTtanora

9840TH SP Coating 58
9840TI SP Coating 58
9841 LO-SP 70
98410X LO-SP OX 73

9841TC

9841Tl

98450X SP-VA 80
98480X PH-SP 75

9920 HT 143
9926NI GG-HT 148
9926TC GG-HT Coating 150
9930 PO 118
99300X PO OX 125
9930TC PO Coating 120
9930TI PO Coating 120
9940 SP 56
99400X SP OX 63

9940TC SP Coating 58
9940TI SP Coating 58
9941 LO-SP 71

99410X LO-SP OX 74
9941TC

9941Tl

99440X SU2-SP 87
99450X SP-VA 81

99480X PH-SP 76
9953 R-D 166
9953Tl R-D Coating 168
AR-D-LH D LH 621
CD-S-L CD-SL 647
CD-S-XL CD-SL 647
CS-Q CS-Q 692
CS-QM CS-QM 693
DT-OX

EH-CT EH-CT 161
F-SL F-SL 110
F-SP F-SP 93
HDASP HDASP 99
HDISL HDISL 111

Ta6n|/|ua COOTBETCTBUA CTAaPbIX N HOBbIX KOOOB

CTAPbIV

HOBbIN

AJIbTEPHATUBA

CrpaHuua
KaTtanora

HDISP HDISP 98
HFACT-B HFACT-B 491
HFACT-P HFACT-P 490
HFAHS HFAHS 96
HFASP HFASP 97
HFICT-B HFICT-B 493
HFICT-P HFICT-P 492
HFIHS HFIHS 94
HFISP HFISP 95
HP-RZ HP-RZ 514~516
I-HT 2P |-HT 2P 427
I-HT 5P |-HT 5P 427
I-PO I-PO 395
I-SP I-SP. 319
LS-HT LS-HT 446
LS-N-RS LS-N-RS 508
LS-PF LS-PF 585
LS-PO LS-PO 410
LS-SP LS-SP 343
MC-AD-CT MC-AD-CT 487
MC-HLC MC-HLC 607
NC-SD NC-SD V 691
NC-SD-TC NC-SD V 691
N-PO BSW PO 401
N-SP BSW SP 326
OL-RZ OL+RZ 512
PE-Q PE-Q 681
PE-Q-V PE-Q-V 682
PE-S PE-S 685
PE-S-V PE-S-V 686
PS PS 576
PS-L LS-PS 578
PS-XL LS-PS 578
PT PT 551
PT-L LS-PT 556
PT-XL LS-PT 556
STI-HT AL-HT (STI) 467
STI-SP AL-SP (STI) 367
UH-CT UH-CT 163

[lo3uyuu, ommeyeHHesle KDACHbIM, HE 8bINYCKAIOMCA. PekomMeHOyemca 8b16Upame ansmepHamueHsit UHCMpPYMeHM.
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Cnuncok MHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl o ocHosHoMy kamasoay Yamawa 2016-17)

.1

MeTumnKn co cnnpanbHON KaHaBKOW
R VANAWA

ISP

S —

DIN
ANSI

[1nA py4Horo NPUMEHEHNA WM ANA (BEPIMIBHOTO (TakKa

DIN
JIS 318

06111ee HasHaueHme

JIS

IN

52

DIN

e FANAWA

ANSI

(e HasHayeHue

ANS| R LS_LO_SP
I 520

(6uiee HasHaueHIe, yANMHeHHbIA

JIs 370

[ VAMAWA.

DIN
ANSI

SP 1.5P s

(61iee HaHayeHue, KOpOTKaA 3aX0/HaA YacTb

(0byee Ha3HaveHme

JIS

DIN
ANSI

+SP

(6uee HazHayeHue, Version Up

Pe3p6a UNS, nerupoBanHas cranb

JIS

s
XSP

DIN
ANSI

65
198

(6Luiee Ha3HayeHue, Synchro

B 1o e
JIS

YHuBepCanbHbilt, BbICOKOMPOU3BOLHTENbHbIIE

JIS 340

DIN
ANSI

SP LH

(6uuiee HaHayeHwe, neas pe3bba

=M

YHuBepcanbHbiii, BbICOKOMPOU3BORUTENbHIT, Synchro

JIS

LS-SP )

ANSI

DIN
NSl A
IS

DIN

E-SP

L= ANAWA

DIN
ANSI

(6Luiee Ha3HayeHwe, yAMHEHHblil

JIS

=

[lna Hu3KoyrnepoaucToil cranyt

JIS

HC+SP

DIN
ANSI

MC-SP

HC-SP

371

[lnA Bbicokoyrnepoavcroil cran

JIS

LS-SP LH

HC+SP OX

DIN
ANSI

O 0)

[1ns BbICOKOYIePORUCTOi CTan!

JIS

é

DIN
ANSI

SP OX

H-SP

[lna TepmooBpaboranHoii crann <38HRC

JIS

SP-VA

|

DIN
ANSI

79
199

+SP OX

[Inq HepxasetolLeil cran

JIS 350

JAMAWA

DIN
ANSI

[Ina Hepxaselowueii cranu, Version Up

JIS

SP

DIN
ANSI

(Coating)

21
- Bz
7))

v g >

[ina vepxaselowei crank, Synchro

JIS

ZELX SS

DIN
ANSI

LS-SPV =

SP 6”

[Ind HepxaBeloLLeii CTany, yANUHERHbIii

JIS

SP-BLF

SP-VA

|

DIN
ANSI

(Coating)

[Ina HepxaseloLueii cranu

JIS

DIN
ANSI

SP-BLF OX

SU2-S

I

[ina vepxaseloweil cranu, Duplex, Synchro

JIS

AL+SP

|

DIN
ANS| PIL

L SEEe—
(Coatl n g ) (6Luiee Ha3HayeHue, rmyxoe oteepcTie >240

- ) DIN

N e A —
(6iee Ha3HaueHIe, YANVHeHHbIIT, LHTpanbHoe 0T8. Jis
DIN

e e e VAW

ANSI
(0Bwyee Ha3HayeHue, YAMMHeHHbIif, nesa pe3bla JIS
O — DIN

YAMAWA ANSI
06uuiee HasHaveHve Jis
YAMAWA o

ANSI
0uee HazHauerme, Version Up JIS
DIN

SP ANSI
Pe3b6a UNS, nervpoBarHas cranb JIS
DIN

ANSI
06uuiee HasHayeHue JIS
DIN

| ANSI
(6uee HasHayeHIte, yANUKeHHbil JIS
- - DIN

W ANSI
061uiee Ha3HayeHue, rmyxoe otBepcre >24D JIS
DIN

ANSI
(6Luiee Ha3HayeHue, rmyxoe otBepcTie >24D JIS
DIN

ANSI
Jis

AL-SP

[InA AeopMiIpyemMOoro Wi AMTbEBOTO aNKOMHUKHA

JIS 366

LleHTpansHoe oTB. = nogsoa COX uepe3 LUeHTpasnbHbIN KaHan and 06paboTKM ryxXmx OTBEPCTUN
PapgvanbHble ote. = noasoa COX Yepes paavanbHble KaHasbl Ana 00paboTKM CKBO3HbIX OTBEPCTHINA

Think threads with

YAMAWA

DY



Cnincok MHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl No 0cHo8HOMY kamasioay Yamawa 2016-17)

MeTunkn c neson cnnpanblo

ANA CKBO3HbIX OTBEPCTUN

ALSP 150 e e e

[na aniomutug, KOpOTKaA 3aX0HaA YacTb

ZELX ALS SP

[Ing NUTHEBOTO AMKMUHMSA

ZEN-B [ L YAMAWA ]

[ina cAnaBoB Ha 0CHOBe Hilkena

ZET-B — s it—

[ina cnaBoB Ha 0CHOBE TUTaHa

F-SP

BbicokockopocTHoii, Synchro

YmbrpaBbicokockopocTHor, 150 P BeprikanbHo, LienTpanbHoe ore, Synchro

e 1
HFISP s

YnbpasbicokockopocThor, 150 P ropi3oTansHo, LewTpanbHoe o, Synchro

YnbpasbicokockopoctHoi, 150 N, BeprukanbHo, LiekTpanbHoe B, Synchro

Ynbrpasbicokockopacroit S0 N, ropw3oKTanbHo, LieuTpanHoe oTe, Synchro

B

HDISP

(6patorka 63 (X, cranb, uexTpansHoe otB., Synchro

S 1
HDASP

(6pabotka 6e3 O, antomunnii, LentpanbHoe otg., Synchro

DIN DIN

ANSI ANSI
Jis 06uiee HasHayeHve, Synchro Jis

DIN DIN

ANSI m ANSI
JIs YHuBEPCaNbHbIT, BbICOKOMPOU3BOAUTENbHbII Jis

it ) it

ANSI ANSI
JIs YHWBEPCanbHbIfl, BbICOKOMPOU3BOANTENbHIH, Synchro JIs

DIN : DIN

ANSI YAMAWA ANSI
JIs [lna Hepxasetowweii cranu, Version Up JIs

DIN e AR DIN

ANSI SUXSL } ANSI
JIs Jins Hepxaseloweil cranu, Synchro JIs

ANSI Z ET_ P ANSI
Jis [1n (naBoB Ha 0CHOBE TWTaHa Jis

it I —A—— o

ANSI ANSI
Jis [ina cpepreyrnepoguctoit cran, Synchro JIS

DIN e — DIN

ANSI M ANSI
Jis BbicokockopocTHoil, Synchro Jis

DIN DIN

ANSI ! ANSI
Jis YbTpaBbICOKOCKOPOCTHOI, pagyanbHbie oT8., Synchro Jis

DIN

ANSI

Jis

DIN

ANSI

Jis

LleHTpanbHoe oTB. = noasoa COX uepe3 LUeHTpanbHbIN KaHan ana 06paboTKu ryxyx OTBepCTUN
PanuanbHble oTB. = noasoan COX yepes paamnanbHble KaHanbl Ana 06paboTKM CKBO3HbIX OTBEPCTUN

Think threads with
X YAMAWA -



CnmncoK MHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl o ocHosHoMy kamasoay Yamawa 2016-17)

MeTumnKn co cnupanbHON NOATOYKON

PyLIHbIe N MalUHHbI€ METHYUKN

C NPAMbIMN KaHaBKaMi

—TTID e o
HT [ —— ANSI
[na pyyHoro NpUMeHeHIA M ANA CBEPAMABHOTO (TaHKa Pyurble MeTyuu ans Habopos F, M, V JIS
DIN DIN
B I-HT s
(6uiee HasHayeHe Jis [inA py4Horo NpUMEHeHIA WM ANA (BEPIMABHOTO (TaKa Jis
- e — DIN DIN 134
+PO T — R —— ANSI HT ANS| [PLY}
06ugee HazHauerme, Version Up JIS (06ee Ha3HaueHme JIS 428
— i e
PO LH - VAN ANSI HT LH ANSI
(6uiee HazHayeHwe, Nean pe3vba Jis (0Buiee HasHaueHMme, Nesad pe3bba JIs
DIN DIN
e — ]
LS_PO 'ﬁ ANSI LS_HT ANSI
(Liee Ha3HayeHUe, YMMHeRHbIiA JIS (BLiee Ha3HaueHMe, YAMMHeHHbIA JIS
. | DIN DIN
MC_PO b : ANSI LS'HT LH @ ANSI
(Liee Ha3HayeHWe, YAMMHERHbIA, paKuanbHble 0T8. Jis (0BLiee Ha3HaueHMe, YAMMHeHHbI, neBas pesbba Jis
Ee—=vamawa AN
PO OX ANSI MC-HT : ANSI
(6uee HasHayeHve Jis (Luiee HasHaueHvIe, YAHeHHbITL, LUeHTpaMbHOR 1 pagianbkble 0TB, | JIS
T i
e 1 )
+PO OX : ANs! HT OX ANSI
06uee HasHayerme, Version Up Jis (0Buee HasHaveHme JIS
PO e DIN DIN
: ANSI LS' HT V R e — ANSI
(Coatln 0 ) JIs (6liee HasHayeHe, YAMHHeHHi JIs
prryrn DIN
LS-POV D : ——— EH-HT ”ﬂv —— ANSI
(06Lyee Ha3HaueHue, YANUHEHHbIiA JIS [na repmoo6pabotanHoii cranu <45HRC JIS
DIN
HC+PO % ANSI
HC'PO [ BbICOKOYrMepoRMCTOfi CTanmt Jis
DIN
N e ANSI
[lna repmoo6paBotanHoii cranu <45HRC Jis
EE—— T vanawa S
PO-VA
[Ins HepxaBeloweii crani Jis
| enees————————————— 2'&
PO 6" ; ;
JIns HepaBetoLLeil Cranv, YANUHeRHbiii Jis
= I
. ) ANSI
(Coatlng) [Ina HepxaseloLueii cranu Jis
e ————
ZELXALPO ANS|
[ina aniomuua Jis
DIN 130
e T TN s
[InA CnnaBoB Ha 0CHOBE HUKENA Jis 424

LlenTpansHoe o1, = nogson COX vepes LeHTpanbHbIA KaHan ans 06paboTku ryxmx 0TBEPCTAR
PapunanbHbie ote. = nogsog COXK uepes paamanbHble KaHasbl 41 06paboTKM CKBO3HbIX OTBEPCTUN

Think threads with

YAMAWA

P



CrnCOK UHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl No 0cHo8HOMY kamasioay Yamawa 2016-17)

TBeppocnnaBHble METUYNKN

DIN 158
ANSI

ZELX MOLD o

ﬂ CT-FC ﬂmw

JIS 481

DIN
ANSI

Jins Tepmoo6paBotanHoii crann <45HRC
SU-HT

DIN
S —r
= B
JIS [lng anioMiHUEBbIX CNaBoB

JIS 478

e =

DIN
ANSI

[lna HepxaseloLweii crani
JIng uyryHa

ANS| [P N_CT_PO - Anisiiniis
JIs 461 [lna anioMuHeBbIX (MNaBoB

JIS

-

DIN
ANSI

[Ina YyryHa, LEHTpanbHoe 0TB.

JIS 486

GG-HT A ——————

ANSI MC AD
}lllﬂ ANIOMUHIEBIX CMABOB, LIEHTPANbHOE OTB., Syn(hro

DIN 160
ANSI

(Coatlng) Jina uyryka

ANSI
}J,Jm 3aKaneHHoii crann 45-55HRC

JIS 488

GG-HT-OH

DIN 162
ANSI

ES
(Coatl n 9) JIns uyryHa, LieHTpanbHoe oT.

UH-CT
Ilnﬂ 3aKaneHoii crann 50-63HRC

JIS 489

DIN
ANSI

LA-HT

it B
HFICT-P B =
JIs )’anpaBucoxocmpocmou, castiron, PaAuaNbHble 0TB., Synchro

JAnA fieopMupyemoro Wi HTbEBOTO noMUHIA
— ] YAMAWA— |
AXE-HT

DIN
ANSI

[ins nuTbeBoro aniomukus, Synchro

DIN 154
IV 266 H FICT_B ‘E )
JIs 465 YIbTPaBbICOKOCKOPOCTHOI, Cast iron, LieHTpanbHoe oTB., Synchro

DIN
ANSI

it o
i HFACT-P & o
JIs YnbTpaBblCoKockopocTHoit, Aluminium, paguanbHble oTe., Synchro

DIN
ANSI

MG-HT
[InA MarHweBbix CnaBos
e AW A— ]
PL1
[Ind nnactukos

o R
i HFACT-B i
Jis YbTpaBblCoKockopocTHoit, Aluminium, LieHTpanbHoe ots., Synchro

LleHTpansbHoe ote. = noasog COX uepes LeHTpanbHbIN KaHan Ans 06paboTKM Myxmx OTBEPCTUN
Papmanshbie oTe. = noasog COXK yepes paamanbHble KaHasbl 18 06paboTKM CKBO3HbIX OTBEPCTUI

Think threads with
X YAMAWA -



CnmncoK MHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl o ocHosHoMy kamasoay Yamawa 2016-17)

PackaTHUK

TpybHas pe3bba - a3 (G)

(06iee Ha3HayeHue

R-D (Coating)

(6uiee HasHayeHe

R-D (Coating)

(0Bujee Ha3HayeHme

R+V

0usee HasHayetue, Version Up

N+RZ

N = RZ [na craneit

LS-N-RZ
- Jina craned, yanuHeHHbiii

AW )
SC-TL-RZ

[lna yrnepoavcToit M HepxaBeloLed crant

R e M,
SURZ

[lna yrnepoavcToit M HepxaseloLed crant

OL-RZ

0Bpatorka 6e3 (0K

Pl -

HP-RZ

[ina yrmeponuicroii u Hepaselolleit cranm

e A

[Ins cpeaneymepoguCToit crani

MS+RS

ManeHbkuit pasmep

A AW, S
HPsRZ it

ManesbKuit pasmep, BbICOKOMPOU3BOZHTENbHbIi

N+RS L

N-RS

[Ing matepuanos, He cofepxaLLux xeneso

LS'N'RS

[InA MaTepUan0B, He COREPKALLIMX Kene3o, yAnnHeHHbii

Think threads with
« DX YAMAWA

e R N 1 s T
ANSI ANSI
Jis (06ee Ha3HaueHme JIs 586
DIN DIN
ANSI LS_SP_pF L - ANSI
JIS (0BLiee Ha3HaueHMe, YAMMHeHHbIA JIS
DIN DIN
spox Lo v IR
Jis (0BLee HasHaveHme Jis
DIN DIN
sl SP SRS aawa— sl
Js (Coatln 0 ) (6Luee HazHaveHvie JIs
DIN 170 DIN
H = [l LO-SP LRt
Jis 496 (06ee Ha3HaueHme Jis
DIN DIN
e LOSPOX Lccamia . Iy
Jis (06uee Ha3HaueHme Jis
DIN DIN
ARSI [ = yanAwA ] ARSI
Jis [Ina Tepmoo6padotanHoi cranu <38HRC JIS
DIN DIN
e SP-VA WESSmOTTe.
JIS [In HepxaBelowuedi cranu JIS
DIN DIN
e SUSP L eiiva BT
Jis [Ina Hepxaselowweit cranu, Duplex, Synchro JIS
DIN DIN
NSl e — NS
JIS 0611iee HasHaueHue JIS
DIN DIN
ANSI PO OX ANSI
JIS 0611iee HasHaueHue JIS
DIN DIN
ANSI PO 3 ANSI
Js (Coatln 0 ) Jis
DIN . DIN
ANSI HT ANSI
JIS 0611iee HasHaueHue JIS
DIN 169 DIN
ANSI [PE ANSI
JIS 502 06uee HasHaveHue JIs
DIN DIN
ANSI PF-LH m ANSI
JIS (06ee Ha3HaueHwe, neBas pe3bba JIS




CrnCOK UHCTPYMEHTOB

Tpy6Has pe3bba - Rc (BSPT)

W! SP-PT m ANSI

(Homepa cmpaHuy, 0aHsl No 0cHo8HOMY kamasioay Yamawa 2016-17)

S —

(6Luiee Ha3HayeHue, yAMHEHHblil (6uuiee HasHayeHue JIS
——__ it

: ANSI
[lna epmoobpaBotankoii cranu <45HRC (6Luiee Ha3HayeHwe, koporkoe HcnonHewve (Ig) JIS

STRTL S M= — 1 SP-S-PT
— SP-PT-X

[lna HepxaseloLweii crani

S— e a— o
GG-HT 1 LS-SP-PT
Oﬁluee Ha3HayeHHe, YAMMHEHHbIA

[Ina wyryra | Js

- T -E
(Coatlng) [ina uyryHa LS SP S PT (6Luiee Ha3HayeHwe, yMMHeHHbIiA, KopoTkoe ucnonkerwe (lg) | JIS

CT_P F ANSI |NT_ PT — ANSI

[In uyryHa v natyHu, TBepAbIA CNaB JIS [inA HepxaBelowyedt crant JIS

-_—— i
ANSI

(6Luiee Ha3HayeHwe, kopoTkoe HcnonHewue (Ig)

T it
INT-S-PT v
Jins HepxaBeloLLeil cranu, kopoTkoe cnonkerue (1g) JIs

_——

= = ANSI

pr6Haﬂ pe3b6a Rp (BSPP) LS INT PT [inA HepaseloLLeit CTanw, yLAMHeHHbiii JIS

DIN
YAMAWA
ANS. ISINTSPT B ™ __JyE
Oﬁmee Ha3HaueHue [inA HepxaseloLLeil CTany, yLAMHeHHbIii JIS

it L — it
| e i
(6Luiee Ha3HayeHwe, yLMHeHHbIiA Jis

(e HasHayeHue JIS

i —— it

| i PT S

(6Luiee Ha3HayeHue Jis 06uuiee HasHayeHue Jis

- s o

$ ANSI PT-LH ANSI

0Buee HasHayeHue JIS (BLiee Ha3HaueHue, nesas pe3vha JIS

it —— it

PS LH W ANSI PT-X ANSI
(6uiee HasHaueHwe, neBas pe3bba JIS (Bwiee Ha3HaueHue, kopoTkoe HcnonHeme (Ig) JIS

ANSI
06Luiee Ha3HayeHue, koporkoe HcmonHenve (Ig) JIS
ANSI

(6Luiee Ha3HayeHue, koporkoe ucmonHewute (Ig), nesa pesvba | JIS

LS-PS —

- DIN
[ ANSI S— PT
(Liee Ha3HayeHwe, yLMMHeHHbIiA JIS

CTPS beee 1 S-PT LH

[N uyryHa u naTyHu, TBepablii Cnas

Think threads with
X YAMAWA



CnmncoK MHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl o ocHosHoMy kamasoay Yamawa 2016-17)

“:

LS-PT

(61iee HasHaueHIle, yANUHeHHbIA

g

LS-S-PT

(wiee Ha3HaueHe, YAMMHeRHbI, KopoTKoe ucnonHekme (g)

1 LS-SP-S-NPT

S e

[inA Hu3KoyrnepoaucToil Cranyt

1 ZELX SS NPT

LC-S-PT

[inA Hu3KoyrnepoaucToi Cranyt

1 INT-NPT
JIS

SU-PT

[n HepaseloLuedt cranu

1 INT-S-NPT
JIS

SUSPT b

[inA HepxaeloLeil cranu, kopoTkoe cnonkerute (Ig)

JIS

DIN

S-NPT

[Ina uyryna

JIS

FC-S-PT

DIN

LS-NPT

[lnA uyryHa, KopoTkoe ucnonHetme (g)

JIS

DIN

ANSI N PT

CT-PT

JInA uyryHa u naTyHH, TBEAbIN NGB

JIS

CT-S-PT ——

JInA uyryHa u naTyHH, TBeAbIN CNaB

ZELX MOLD
NPT

P YAMAWA

INT-NPT

NPT-CI

NPTF

LS-NPTF

NPTF

ZELX SS
NPTF

NPTF-CI

TpybHas pe3bba - Rc (BSPT) Metuunku gns pe3bb NPT, NPTF, NPS, NPSF

DIN
e SP NPT
06mee Ha3HaueHume

ANSI

Jis

S
; ANSI

(0Buiee HasHadeHIe, yANUHeRHbI, KopoTkoe ucnoenne (Ig) | JIS
ANSI

[Ina HepxaseloLueii cran JIS
ANSI

[In HepxaBerowuedi cranu JIS
ANSI

Jina Hepagetowyeil cranu, KopoToe HenonHeue (1g) Jis
ANSI

0uiee HasHaueHve Jis
S it
ANSI

(Buuiee HasHaueHue, KopoTkoe icnonkenme (1) JIs
—————
ANSI

00iee HasHaueHIe, yAMHEHHbI Jis
— it
ANSI

(06uee Ha3HayeHme JIS
ANSI

[na repmoo6pabotanHoii cranu <45HRC JIS
ANSI

[ina Hepxapeowueil crani Jis
ANSI

[ina uyryHa JIS
ANSI

(0Buee HasHayeHme Jis
e ———
ANSI

(0Buiee HasHadeHie, yAMHEHHbI Jis
S—— i
ANSI

(06uee HasHayeHute Jis
ANSI

[Ind HepxaseloLueit cran JIs
ANSI

[ina yyryHa JIS




CrnCOK UHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl No 0cHo8HOMY kamasioay Yamawa 2016-17)

Metuuku EG (STI) gna pe3b6b
Ha 3MeeBMKax

DIN

S ——
SP STI

06uiee Ha3HayeHue
S, .
D

IN
JIS (061iee HasHaueHme JIS
IN
Jis
IN
Jis
IN

DIN
PR — T —— ANS)
(0Bujee HasHayeHue (Bujee HasHayeHue JIS

|

i DIN
% ANSI AL-SP ANSI
06166 HasHayeHme (061iee HasHayeHme JIS

e ﬂ ZELX NI [ =S T}
JIS

061uee Ha3HaueHue S P STI }J,J]ﬂ (MNaBOB Ha 0CHOBE HUKENA JIS
PO STI
06mee Ha3HaueHue JIS
DIN
Em— T T—_——
PO OX STI
06mee Ha3HayeHue JIS

DIN

ZEDONIRR v ANSI
PO STI [lna cNnaBoB Ha 0CHOBE HHkenA JIS

r— on
HT STI ANSI

(Buee HasHayeHue JIs
DIN
—— 1
HT OX STI ANS
(06iee HasHaueHme JIs
— —— o
AL-HT S— ANSI
06iee HasHaueHme JIS
DIN
e
N-R S ANSI
[ MaTepHanoB, He CopiepaLLImX Xene3o Jis

Pe3b60odpesbl

NS —ww——
MC-CSLC ANS)
Merpuyeckue, TBepabiii cinas Jis
DIN
e ANSI
ToyBHble KoHuYeCKve, TBEpAbIi CaB Js

MC_CS Lc E ANSI

prﬁHbIe LUMNMHAPUYECKie, TBEpﬂbIﬁ (nnas JIs

MC-HLC

Merpuyeckue, GbicTpopexyLias crans JIs

o— DIN
MC-HLC ANS|
Toy6Hble KoHuyeckite, GbicTpopexyLLas CTanb JIS 608

MC-HLC e AN

Toy6Hble uunuHapuyeckite, GbicTpopexyLas CTanb JIS

Think threads with
X YAMAWA

MC-CSLC




CnmncoK MHCTPYMEHTOB

(Homepa cmpaHuy, 0aHsl o ocHosHoMy kamasoay Yamawa 2016-17)

(nwpanbuaﬂ noATouKa

DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs
DIN
ANSI
JIs

Tlesast pe3bba

Pe3bba G

Pe3vha G, nesas

D PF LH

D NPSM

Re (BSPT)

Re (BSPT), nesast pe3bba

DPTLH

D NPT

D NPTF

PackatHble nnatuki MUHUATIOPHbIE
PacKkaTHble NNaLLKu

MS-RS-D/
RS-D

HoBble packaTHble nnawku

!. [lepxaten AnA nnawkm

L|aHra Ana nnawky

RD-DC b

oo g

[lepxaten AnA nnawkm

Think threads with
o DX YAMAWA

: C ——

CD-R

CESA

CD-S

CE-SV

C-CD-S

CE-SL

CD-SL

CE-SLV

C-Ch

CEQA

Bonbiuoit yron Haknoxa cupank, Tan A 90°

CD-Q

CD-QLH

CE-QV

DIN
ANSI
Manbiit yron HaknoHa cnupanu, Tan A 60° JIS
o ANSI
Maniit yron HaknoHa cnvpanu, Tn R JIs
~ ANSI
BonbLuoit yron Haknona cnupanu, JIS Tun A 60° JIS
e i
CE-S ANSI
Maniit yron Haknowa cnupanw, Tun A 60° JIS
DIN
ANSI
Maniit yron Haknoxa cnupanw, Tin A 60° JIS
A it
CD-SLH I .
Manbiil yron Haknosa cnupany, Tn A 60°, negoe JIS
ANSI
bonbLuoid yron Haknoa cnupanu, Tun A 60° JIs
— it
ANSI
Tun A 60°, TBepAbIii cNaB JIS
- —
ANSI
bonbLuoid yron Haknoa cnupanu, Tun A 60°, AnuHoe JIS
ANSI
Maniit yron HaknoHa cnupany, Tvn A 60°, LHHoe JIS
v —
—— ANSI

bonbLuoid yron Haknoa cnupanu, Tun A 60°, AnuHoe JIs 648
_——s
CD-SLV v ANS|
Manbiit yron Haknosa cnupani, Tn A 60°, AnnHHoe JIS
ANSI
Tun A 60°, AnusHoe, TBepAbIil cnag JIS
ANSI
bonbLuoii yron Haknoa cnupany, JIS Tun A 60° JIS
DIN
ANSI
JIS
~E—— it
ANSI
Manbiit yron HaknoHa cnupanu, Tan A 90° Jis
~ ———— it
ANSI
Manbiit yron Haknosa cnupany, Tan A 90°, negoe JIS
ETE—— it
ANSI
bonbLuoid yron Haknoa cnupany, Tun A 90° JIS




(Homepa cmpaHuy, 0aHsl No 0cHo8HOMY kamasioay Yamawa 2016-17)

CrnCOK UHCTPYMEHTOB

DIN
ANSI

cD-QVv

JO-CSQM
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