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Obwasa nHdopmaums

OcHoBHble hopmyrnbl (B METPUYECKON CUCTEME)

CeepneHune
O6/MuH MwHyTHas nogaya
Ve #1000 V= n*fi
n* D
n = 06/MuH Vf = MWHYTHas nogaya (MM/MUH)
V. = ckopocTb pesaHust (M/MuH) n = 4acToTa BpaLleHus (06/MuH)
D = avametp (Mm) fn = nogaya Ha o6opoT (Mm/06)

OceBoe ycunue

T=11.4*K*D* (100 * fin) 0%

MoLuHocTb
125 * D2 * K * n * (0.056 + 1.5 * fn)
P=
100,000

[na nepeBoga B 1n.C. yMHOXbTE Ha 1.341

P = mowHocTb ( kBT) V, = MnHyTHas nogaya (MM/M1H)

K = koadduumeHT matepuana = yacToTa BpaLieHus (06/MuH)
T = oceBoe ycunue (H)

D = gnametp (Mm) fn = nopgaya Ha o6opot




Obwasa nHdpopmaums

dpesepoBaHme
O6/MUH MwHyTHas nogaya
Ve *1000 Vo=n*f, %z

n= T * D f z

n = 06/MuH Vf = MUHYTHas nopaya (MmM/MuUH)

V, = CKOpOCTb pesaHns (M/MunH) f, = nopava Ha 3y6

D =avnametp (Mm) Z = KONUYECTBO pexyLLmx 3yObeB
KpyTawmin momeHT MoLuHocTb

% 4 kg, X % 4 kg, %
Maav:k Pzapaevfkc
C
27 *n 60 * 102 * 9,81

Mc=kpyTsawmit MomeHT [Hwm] Pc= MouwHocTb pesanusa [BT]

a = rnybuHa pesaHus [Mm] n = o6/mMuH

a, = Wwu1puHa peseposaHns [Mv] kc=ynenbHoe ycunue pesanus [H/mm?]

k =k *h ~
@ cl m

h,, = cpenHsa TonumHa kc=ynenbHoe ycunue pesanus [H/mMm?]
CTPYXKM [MM]

Z = KO3 OULIMEHT KOPPEKLIMM kc1 =ynenbHoe ycunue pesanus npu
ONs cpeaHen ToNWUHbI BermimHe hm =1 mMm h

CTPYXKU

roe

B o= Jfz*ae*360
m
2*a
D *n*arc cos[l-Te ]




Obwas nHdopmaums

PesbboHapesaHue

O6/MUH

Ve *1000
n=—""%%D

Pacuet kpyTsLlero MomeHTa
p2 *) *kc
8000

M, =

Md = KpYTALLUMN MOMEHT [HM]
p = war pe3bbbl [MM]

D = HomuHanbHbIN grameTp pesb6bl
[mm]

MoLHocTb
Md *2*gp*p

60

P=

kC = yaenbHoe ycunue pesanus [H/mm?]
n = o6/MuH

P = mowHocTb (KBT)




Obwasa nHdpopmaums

OcHoBHble hopMynbl (B AoMOBON cucTEME)

CeepneHue
O6/MWNH
12 * V¢

n* D
c

n:

= 06/MVH

VC = CKOpPOCTb pe3aHus (pyToB/MUH)

D, = avamertp (aorimos)

dpesepoBaHme
O6/MuWH
12 = Ve
n= —
n* D
c
N = o6/MuH

VC = CKOpPOCTb pe3aHuns (pyToB/MUH)

D, = avamertp (arorimos)

MwvHyTHas nogada

Vf=n*fn

V, =MuHyTHas nogava (atoiiMoB/MMH)

N =vacrtota BpaLleHusi (06/M1H)

fn =nogava Ha o6opoT (aroiMoB)

M MHYTHad nogadva

Vf=fz*n*z

V, =muHyTHas noaaya (aroiMoB/MMH)

fZ = nogava Ha 3y6 (grormoB)
N = yacToTta BpalleHus (06/M1H)

Z = KOJIMYECTBO PEXYLUMX 3yObeB




Obwas nHdopmaums

YaenbHoe ycunue pesanus (BenvynHa Kc

CBepneHue ®Ppesep P
k |k, | z k.
Mpynnbl o6pabaTbiBaemMbIX MaTepuanos ‘M;Tep"a"a H/mm? g Koi;emw ! N/mm?2
1. Cranb 1.1 OnekTpoTexHuyeckas 1,3 1400 0,18 2000
1.2 KOHCTPYKUMOHHas!, B TOM Y1CHe LeMeHTUpyemast 1,4 1450 0,22 2100
1.3 YrnepoaucTtasi HenermpoBaHHas 1,9 1500 0,20 2200
1.4 JlernpoBaHHasi 1,9 1550 0,20 2400
1.5 JlervpoBaHHas, nocne 3akanku u oTrnycka 2,7 1600 0,20 2500
1.6 JlernpoBaHHas, nocne 3akanku n oTrnycka 3.4 1700 0,20 2600
1.7 JlernpoBaHHas, 3akaneHHas 3,7 1900 0,20 2900
1.8 JlernpoBaHHas, 3akaneHHas 4,0 2300 0,20 2900
2. 21 MoBbIWeHHON 06pabaTbiBaeMOCTH 1,9 1300 0,36 2300
?TZTSBQ'O”*&‘” 22.  |Aycrenutnas 1.9 1500 0,32 P
23 AycTeHUTHO-tbeppuTHas 2,7 1600 0,24 3000
2.4 [ncnepcnoHHO-TBEPAEIOLLMIA CNnaB 3100
3. YUyryH 3.1 C nnactnH4aTbiM rpacdutom 1,0 900 0,26 1600
3.2 C nnacTuH4yaTbiM rpacutom 1,5 1100 0,26 1600
3.3 C wapoBugHbIM rpacomTom 2,0 1150 0,24 1700
34 C wapoBuaHbIM rpacomMTom 1,5 1450 0,24 2000
4. TutaH 4.1 TexHWUYeckn YNCTbIN 1,4 900 0,20 2000
4.2 TuTaHOBbIE CNNaBbI 2,0 1200 0,22 2000
4.3 TutaHoBble cnnasbl 2,7 1450 0,22 2300
5. Hukenb 5.1 TexHWN4eckn YNCTbIN 1,3 1100 0,12 1300
5.2 Hukenesble cnnasbl 2,0 1450 0,22 2000
5.3 Hukenesble crnnasbl 2,7 1700 0,22 2000
6. Megb 6.1 TexHu4eckn yncras 0,6 450 0,20 800
6.2 BpoH3bl 1 NaTyHn Ha ocHoBe Sn 0,7 500 0,30 1000
6.3 BpoH3bl 1 naTyHn Ha ocHoBe Zn 0,7 600 0,32 1000
6.4 BblcokonpoyHble 6pPOoH3bI 1,5 1600 0,36 1000
7. Antomunnin, | 7.1 TexHUYeckn YicTble 0,6 250 0,22 700
WETTH 7.2 Wx cnnaBbl, ¢ conepxaHuem, Si<0.5% 0,6 450 0,18 700
7.3 Wx cnnasel, ¢ copepxannem 0.5% < Si < 10% 0,7 450 0,18 800
74 Wx cnnaBbl, ¢ cogepxaHuem Si > 10% 0,7 500 0,15 G
8. MNnactmacce! |8.1 TepmonnacTukm 0,6 1400 0,15 400
8.2 TepMopeakTVBHbIE 0,6 1400 0,20 600
8.3 ApM1poBaHHble 1,0 1600 0,30 800
9.Teepaple Matepansi| 9.1 MeTtannokepamuka 4,0 2600 0,38 >2800
10. rpacomt 10.1 TexHuueckuit - 200 0,30 600
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DORMER
Obwasa nHdpopmaums

NHCcTpymeHTanbHble MaTepuansi

BbICTPOPEXYLLUME CTAIIN

|H35' BbicTpopexylias ctanb
BeicTpopexylwass ctanb xopowo obpabaTbiBaeTcs M MMEeeT  npekpacHble

aKcnnyaTauOHHbIe CBOWCTBA: TBEPAOCTb, MPOYHOCTb N N3HOCOCTOMNKOCTb. anIMeHFleTCFl
OnNs M3rotoBneHns 6omnbLIoro konuyecTsa pexywunx NHCTPYMEeHTOB, B TOM YUCIie cBepn
N METHUKOB.

IE BbicTpopexylias ctanb, nermpoBaHHas BaHagMeMm

JlernpoBaHve GbICTpopexyLlen cTanuM BaHaguMem MOBbIWAeT ee M3HOCOCTOMKOCTb
M TBEpAoOCTb. Takve cTanu MpUMEHSAIOTCA ANA WU3roToBneHus pe3bboHapes3Horo
MHCTPYMEHTa.

BbicTpopexylwas cTanb, nerupoBaHHas KO6ansTom
[aHHble Mapku cTanu cogepxxat kobanbsT Ans NoBbILWeHNs TennoctonkocTu. [lobasneHue
KobanbTa Takke NONOXMTENbHO BAUSET Ha MPOYHOCTb, TBEPAOCTb U M3HOCOCTOMKOCTb
MHCTPYMeHTA. Micnonb3yloTca Anst M3roToBneHUs CBEps, METYNKOB, Ope3 U pasBepToK.

H55

|; BeckobanbToBas nopolkoBas 6bicTpopexylias ctanb

MopolukoBble cTanu, NO CPaBHEHUIO C OObIYHLIMW, UMEIT Gonee MEenko3epHUCTYIO
CTPYKTYpy C paBHOMEpPHbIM pacnpeferneHvem kapbugos. CTOWKOCTb, MNPOYHOCTb
pexyLien KPOMKN 1 UIBHOCOCTOMKOCTb MHCTPYMEHTOB 13 HUX NyYLle, YeM Yy MHCTPYMEHTA,
M3roTOBNEHHOro 13 06bI4HOrO GbicTpopesa ¢ kobansToM. B OCHOBHOM MCMONb3yHOTCA
Ans pes n METYMKOB.

XF [opolKoBas GbICTpOpeEKyLlas CTanb, IerMpoBaHHass KO6ansLTom
BeicTpopexywas crans HSCo-XP, n3rotoeneHHas METOAOM NOPOLLKOBOW MeTannyprium
M nermpoBaHHas KobansToM, MPEeBOCXOAHO LWNAMAYETCS W UMEET  BbICOKYHO
NPOYHOCTL.Ppe3bl U METHMKW, U3FOTOBIIEHHbIE U3 TakoW cTanu, obnagarT nyywrMu
CBOWICTBaMU YEM MHCTPYMEHT 13 MobbIX APYrMX Mapok BbiCTpopexyLlen ctanm.

CS

I_ Cranb, nermpoBaHHasi XpoOMOM

OCHOBHbIM NErnpyoLLMM 3MEMEHTOM 3TOM MWHCTPYMEHTANbHOM CTanu sBNsSeTcd
xpoM. Takme ctanu umetoT Gonee HU3KYK TEnnoCTOMKOCTb, YeM OblCTpopexyLiue.
MpuMeHsATCA ANA U3rOTOBIMEHNUST PYYHbIX METYMKOB Y MIiaLLek.




DORMER
Obwas nHdopmaums

CTpykTypa maTepuana

CTanu, npovsBoAMMblE MeTodaMu MOPOLUKOBOW MeTannyprun, umeroT Gonee
MENKO3epPHUCTYIO CTPYKTYpy, obecrneunBalowylo  Goriee BbICOKME MPOYHOCTL M
N3HOCOCTOMKOCTb.

HSCo-XP

OcHoOBHbIe cTanu, ucnonb3yemMble kKomnaHuen Dormer, 3aTo
TeBepoocTtb C W Mo Cr V Co |CraHgapt

Mapka | vy | % | % | % | % | % | % ISO
HSS M2 810-850 | 09 | 6,4 | 50 | 42 | 1,8 - HSS
HSSV MOV | 830-870 |1,25| 35 | 85 | 42 | 2,7 | - HSS-E

M35 830-870 (093 | 64 | 50 | 42 | 1,8 | 48 HSS-E
aG

M42 870-960 (1,08 | 15 | 94 | 39 | 1,2 | 80 HSS-E

HSS ] 830-870 | 09 | 625| 50 | 42 | 1.9 | - | HSS-PM
X51
Qosf; 860-900 | 08 | 30 | 30 | 40 | 1.0 | 80 | HSS-EPM
HSCo [ Agp
P 870-910 |128| 6.4 | 50 | 42 | 31 | 85 | HSS-EPM
2030
ASP
por | 870910 | 16 [ 105 20 | 48 | 50 | 80 | HSSEPM
CcS - 775825 | 1,03 | - - 15| - - -
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DORMER
Obwasa nHdpopmaums

TBepﬂ,bIe cnnasbl

Iﬁ TBepAable cnnasbl (MW MeTannokepaMmmnka)

OTO CMeYeHHbIN MOPOLLKOBLIA MaTtepuarn, COCTOSLMIN U3 pasnuyHbIX MeTannyeckmx
kapbupoB u metanna ceaskn. OCHOBHOW COCTaBNALWEN TBEPAOro cnnaBa siBNseTcs
kapbug sonbdpama (WC). [ing npuaaHns pasnuyHbiX CBOWCTB B TBepAble crrnasbl
pobasnaoT kapbug taHtana (TaC), kapbug tutaHa (TiC) u kapoug Hnobua(NbC).
Kapbuabl onpegensoT BbiCOKylo TBeppocTb cnnasa. Kobanst (Co) BbicTynaer B
KayecTBe CBA3KU.

TBepable crnnaBbl XapakTepu3yTCsl BbICOKON MPOYHOCTLIO Ha CxaTtue, TBepAOCTbIO U

W3HOCOCTOMKOCTbI0, HO B TOXE BpeMsi 06nafatoT HU3KOW NPOYHOCTLIO Ha pacTshkeHue
1 13rn6. MprUMeHsIloTCA AN M3rOTOBIIEHUS! METUYMKOB, Pa3BepPTOK, KOHLEBbIX U1

pe3bboBbIX hpes, ceepn.

CBoucrtBa BbicTpopexylme Teepable K10/30F (4acto ucnonbayercs ans
cranu cnnasbl 3roT Lent pA o
MHCTPYMeHTa)
TeepgocTb (HV30) 800-950 1300-1800 1600
MnoTHocTb (g/cmd) 8,0-9,0 7,2-15 14,45
Mpenen NPoYHOCTU Ha 3000-4000 3000-8000 6250
cxatue (H/mm?)
Mpenen NpoYHOCTU Ha 2500-4000 1000-4700 4300
n3rm6, (H/mm?)
TennoctonkocTb (°C) 550 1000 900
Mogyrb ynpyroctu (kH/mm?) 260-300 460-630 580
Pasmep 3epHa (um) - 0,2-10 0,8

Pa3sHble konunyecTea kapbuaa Bonbdpama (WC) n metanna cesasku (Co) B coveTaHum
JatoT cneayoLimne U3MeHEHNs B CBOWCTBaxX TBEpPAOro Cnraga.

XapakTtepucTtuka

Bonbwee konuyecteo WC

Bonblee konuyectBo Co

TeepgocTb

Bonee BbicOKas TBepaOCTb

Bonee Hu3kas TBepAOCTb

MpoYHOCTL Ha cxaTne

bonee Bbicokasi NPOYHOCTb
Ha cxaTtune

bonee HM3kast NPoO4YHOCTb
Ha cxaTtune

Mpo4YHOCTb Ha n3rnb

Bonee BbicOKas NPOYHOCTb
Ha n3rnb

Bonee HM3kasa NpoYyHOCTb
Ha n3rnb

Pasvep 3epHa TBepOoro cnnaBa TakKe BIMSET Ha MexaHU4ecKkne CBOWCTBA.
MenkosepHucTtas CTPYKTypa nmMmeet Gonee BbICOKYIO TBEPAOCTb, KPYNMHO3EpHUCTaA -

6OJ'IbLLIyI'O NPOYHOCTb.
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Obwas nHdopmaums

NHCTpyMeHTanbHble MaTepuarnbl - TBEPAOCTb B COOTHOLLEHWUN C
NMPOYHOCThHO

TeepgocTb (HV30)

100004~ PCD
80004 CBN
6000 .
40004

TIAIN-X  Cermet

ESN Carbide
2000+ . - HSS

1
1000 2000 3000 4000

MpoyHocTb (KH/MM?)

Cermet = meTannokepamuka
CBN = kybuyeckun HuTpuma 6opa
PCD = nonukpuctannuyeckuin anmas

12



Obwasa nHdpopmaums

Cnocobbl ynpoyYHeHus

Bl
HES

MN3HococTOnKMe
i TIH
ST
Tillin

OkcuanpoBaHue

OkcnamnpoBaHue co3aaeT Ha MOBEPXHOCTM MPOYHBINA CIIOV OKMCMOB YEPHOTo
uBeTa, koTopbin yaepxumsaer COX, npensTcTByeT NpvBapyBaHMiO YacTuL,
CTPYXKM 1 06pa3oBaHUo HapocTa Ha pexyluen kpomke. OkeuampoBaHue
MOXHO NMPUMEHATb Ans Moboro MHCTpyMeHTa, HO Hambonee ahdeKTUBHO
OHO paboTaeT Ha cBepnax 1 MeTYMKax.

MokpbiTue Bronze Finish

OTO noKpbITME MpeAcTaBnseT CoOOM  TOHKYD OKUCHYH  MIIEHKY
Ha TOBEPXHOCTU WHCTPYMEHTa, WCMONb3yeTcss B OCHOBHOM Ans
ObICTPOPEXYLLUX CTanewn, NernpoBaHHbIX KOBansTom 1 BaHageM.
AsotupoBaHue (FeN)

A30TMpOBaHWe  MNpUMEHSIETCA  AnA  YyBEeNMUYeHWs  TBEpaocT U
N3HOCOCTOMKOCTM NOBEPXHOCTM UHCTPYMEHTA. B 0CHOBHOM a30TMpoBaHuio
nofBepratoTcs MeTunku, pabotatoye B abpasmnBHbIX MaTepuanax, Takux
Kak 4yryH, 6akenut. Takke MCNonb3yeTcs ANns YBENMUYEHWUS NPOYHOCTN 1
N3HOCOCTOMKOCTM NIEHTOYEK CnuparbHbIX CBepI.

XpomupoBaHue (Cr)

XpomupoBaHue B crneumanbHbIX YCMOBUSIX MO3BOMSET CyLLECTBEHHO
YBENUYNTb MOBEPXHOCTHYK TBEpAoCTb, A0 BenuuuHbl HRC 68. 3t0
0COBGEHHO BaXXHO Npy Hape3aHUn pe3bbbl METYMKAMU B KOHCTPYKLMOHHbIX
W YrNepoamuCTbIX CTansx, Meau, NaTyHu u T.4.

NOKPbITUA

Hutpupg Tutana (TiN)

Hutpng TuTaHa - 3TO Kepamuyeckoe MOKpbITMEe 30MoToro LBeTa,
HaHocumoe metogom PVD. Beicokas TBEpAOCTb U HU3KMIA KOAPDULIMEHT
TPEHUSI 3TOrO MOKPLITUS YBENWYMBAIOT CTOMKOCTb WHCTPYMEHTa W
NO3BOMSAOT MOAHSATb PEXUMbI PE3aHUsi MO CPaBHEHUIO C HEMOKPbITbIM
uHcTpymeHToM. [MokpbiTve TiN rmaBHbiM 06pas3om wucnonb3yetcs Ans
CBepn U METHMKOB.

Kap6oHutpua TutaHa (TiCN)

MokpbITUe 13 kapboHMTpMaa TUTaHa, Takke HaHocumoe meTogom PVD,
umeeT GonblUyo TBEPAOCTb U Gonee HU3KWMIA KOIPDULMEHT TPEeHUS Nno
cpaBHeHuto ¢ nokpbiTvem TiN. CBolcTBa 3TOr0 MOKPLITUS onpeaenvnm
ero wucnonb3oBaHue Ans pe3epHOro WHCTPYMEHTa, CyLIEeCTBEHHO
ynydliatoLlee aKcnyaTaumMoHHble XapakTepUCTUKKN (pes.

AntomoHuTpug TuTaHa (TiAIN)

TiAIN npeacrtaensieTr coboit MHorocrnonHoe PVD nokpbiTue, nmetollee
BbICOKYO MPOYHOCTb U CTOMKOCTb K OkucneHuto. OHO naeanbHO noaxoauT
NS BbICOKMX CKOPOCTEN M rnofday, B TOXe BpeMsi, yBENUUYMBAsS CTONKOCTb
MHCTPYMEHTa. OTO MOKPbITUE MOXET HAHOCUTLCS Ha CBepra U METUUKU.
PekomeHayetca ans obpabotku 6e3 COX.
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Obwas nHdopmaums

TiAIN - X

MokpbiTve TIAIN - X cogepxuT Gonbluee KONMMYecTBO antoMWHWUA MO CPaBHEHWIO
¢ nokpbiTem TiAIN 1 xapakTepuayeTcs BbICOKOW TemnnoCTOMKOCTbo. PpesepHsbin
WHCTPYMEHT C 3TVM MOKPbITUEM NPEBOCXOAHO paboTaeT npu 06paboTke 3aKkaneHHbIX
maTtepuanoB 6e3 COX.

Hutpug xpoma (CrN)

HuTpua xpoma - npekpacHo MOAXOAUT Ansi o6paboTky antoMUHUEBBLIX U MeLHbIX
CMNaBoOB, HU3KOMEernpoBaHHbIx ctanen. Tawke CrN MoxeT GblTb MCMONb30BaH, Kak
OfMH U3 BapUaHTOB MOKPLITUS NMPW 06paboTke TUTAHOBBIX M HUKENEBbIX CNaBoB. ATo
MOKPbITUE CHUXXAEeT BEPOSITHOCTb 06Pa3oBaHMsi HAPOCTa Ha PEXYLLEN KPOMKE.

Super-R (Ti, C, N)

MokpbiTe Super R paspabotaHo cneumanbHo Ans dpesepoBaHus. OHO vMeeT
HU3KWE BHYTPEHHWE HanpPsKEeHUs1, XOPOLLYH MPOYHOCTb U M3HOCOCTOMKOCTL. Bbicokast
Temneparypa OKucCneHusi obycnaenuneaeT NPeKpPacHy CTOWKOCTb 3TOr0 MOKPbITUS K
OKMCIEHUIO.

Super G (AICrN)

MokpbiTve Super G B OCHOBHOM ucnonb3yeTcs Ans dpes. Boicokas TBepaocTb m
CTOMKOCTb K OKUCIIEHWIO 3TOrO MOKPbLITUSA AenaloT ero HesaMeHUMbIM nNpu obpaboTke
maTtepuana, B XOA4e KOTOpPOW BO3HMKalT Gomnblume TEpMUYECKME U MexaHU4ecKne
HanpsxeHus.

Hutpug umpkoHus (ZrN)

HWTpMa uupkoHus - Kepamuyeckoe MOKpbITME, HaHocumoe meTogom PVD,
obnagaeTt HU3KUM KOI(APULMEHTOM TPEHUS U BbICOKON TeMnepaTypon OKUCEHMS.
Mcnonb3yeTcs ANsi HaHeceHWsi Ha MEeTYMKM Ans anioMUHUS WM arntoMUHUEBbIX
CMNnaBoB.

Dialub (Diamond-like Coating)

Dialub - nokpbiTre n3 amopdHoro anvasa ¢ YpesBbl4aNHO HU3KUM KOIPPULIMEHTOM
TPEHNS W BbICOKOM TBepAocTbio. CneunanbHO paspaboTaHo AnA  METHMKOB,
Hape3arLwux pe3bObl B antOMUHUEBBIX CNiaBax, CoAepX)allux KpeMHUI, a Takke Ans
CBEpIIeHNs HepXaBeloLLMX cTanen.

Super B Coating (TiAIN+WC/C)

MHorocnoviHoe nokpbiTMe Super B ncnonbayetcs B Tshxenbix ycnosusix o6pabotku n
rapaHTMpyeT BbICOKYIO HaAeXHOCTb onepaumn. CoveTaHne HU3KOro koadpduumneHTa
TPeHUss W TBEPAOCTM JTOr0 MOKPbLITUA AEenarT ero  He3amMeHWMbIM ansa
pe3bboHapesHbIx onepauuin B TpyaHoobpabaTbiBaeMblx Matepyanax n matepuanax,
OaloLLMX ANVHHYIO CTPYXKY, K MPUMEPY, B HEpPXaBetoLLWX cTansXx.

Diamond

MokpbiTe M3 MNOMMKPUCTaANNMYEeCKOro anvasa crneuvanbHO afanTUPOBaHO K
ob6paboTke rpaduTa U HemeTanIMYeckux Matepmanos. OTO NOKPbLITUE CYLLUECTBEHHO
YMEHbLUAET W3HOC pexyliero WHCTpymeHta. Wcnonb3yeTca Tomnbko — Ans
TBEPAOCMNaBHOIO MHCTPYMEHTA, B OCHOBHOM (hpe3epHoro.
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DOAMER
Ob6wasn nHdpopmaums

CBowncTBa N3HOCOCTOMKUX MOKPbITUI

MokpbiTHe LiBeT Xumuyeckun |Teeppoctb | TonwuHa Crtpyktypa | Koadhduum- Makc.
cocTaB (HV) (um) NOKPbLITUA | eHT TpeHus | pab.temn.
NoKPbLITUA (no cTtanwm) (°C)
g [nddysus B
E Tewro Fe 304 400 Max.5 | nosepxHocTb - 550
cepblii
Ounddysuns B
BpoH30BbIit Fe 304 400 Max. 5 NOBEPXHOCTb - 550
o 3oHa
n Cepbiit FeN 1300 20 P - 550
H CepebpsiHblii Cr 1100 Max. 5 OpHocrnoitHoe - 550
H 3onoTon TiN 2300 1-4 OpHocnoitHoe 0,4 600
H Cepo- TICN 3000 1-4  |MhorocnoitHoe 04 500
CUHUN
Tewro- TIAIN 3300 3 ¢ | 03035 900
cepbin HaHOCTPYKTypou
ﬂ broneroso-| gy 3500 1-3 OnHocroiiHoe 0.4 900
cepblit
L Cepetpsiro- CrN 1750 3-4 OpHocroliHoe 0,5 700
cepbli A !
M MegHeiid | Ti,C,N 2900 3,537 |Muorocroioe|  0,3-0,4 475
Cepo- .
o AICIN 3200 OpHocnoliHoe 0,35 1100
_ TiAIN+ MHorocnoiiHoe
H YepHbii we/c 3000 2-6 NNACTHHUATOS 0,2 800
H sonomcto-| 7y 2800 23 | OgHocroiiHoe 02 800
XKenTbin
YepHbiii a-C:H 6000 1,5-2 OpHocnoHoe 0,1-0,2 600
Csetrno- [Monykpuctannu- o
H cepbili  |[ueckwii anmas 8000 6, 12,20 | OpHocronHoe | 0,15-0,20 700
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Obwas nHdopmaums

O6pabaTtbiBaeMble MaTepuansl

DORMER pa3sgensier obpabartbiBaemble MaTepuansl Ha 10 ocHoBHbIX rpynn (Mpynnbi
obpabatbiBaeMbix MmatepuanoB (AMG), p.O6p.Mart.). PekomeHgauum no BbiGopy

WHCTPYMEHTa OCHOBaHbl Ha 3TON Knaccudukaumm.
IPYTMNbl OBPABATBIBAEMbIX MATEPUANOB

rPYNMbl OBPABATBIBAEMbIX MATEPUATIOB TeeppocThb MpoyHocThL
HB N/mm?
1.1 OnekTpoTexHnyeckas <120 <400
1.2 KOHCTpYKLUMOHHas, B TOM Yucne LemeHTupyemas | < 200 <700
1.3 Yrnepogucrasi HenermpoBaHHas <250 <850
1.4 NervpoBaHHas <250 <850
IlernpoBaHHasi, nocne 3akarnku 1 oTrycka > 250 > 850
1. Ctanb 1.5 P 4 <350 <1200
TernpoBaHHas, nocne 3akanku 1 oTnycka > 12l
16 > 350 e
1.7 IervpoBaHHas, 3akaneHHas 49-55 HRc > 1620
1.8 INervpoBaHHasi, 3akaneHHas 55-63 HRc > 1980
21 MoBbiEHHOW 06pabaTbiBaeMOCTN <250 < 850
2. Hepxasetowas | 2.2 AycTeHuTHas <250 < 850
cranb 23 AyCTEHUTHO-theppuTHas! <300 <1000
2.4 [ncnepcrMoHHO-TBEPAEIOLLNIA CriNaB > 320 <410 > 1100 < 1400
3.1 C nnacTtuHyaTbiM rpadmTom > 150 > 500
% Wb 3.2 C nnacTmHyaTbiM rpadmTom > 150 < 300 > 500 < 1000
3.3 C WwapoBuaHbIM rpadputom <200 <700
3.4 C WwapoBuaHbIM rpaputom > 200 <300 > 700 < 1000
4.1 TexXHWYEeCKV YNCTbIN <200 <700
4. TutaH 4.2 TuTaHoBble cnnaebl <270 <900
4.3 TuTaHoBbIE CMNaBbl > 270 <350 > 900 < 1250
5.1 TexHUYECKN YUCTbIA <150 <500
5. Hukenb 5.2 HukeneBble cnnaebl > 270 > 900
5.3 HwvkeneBble cnnasbl > 270 <350 >900 < 1200
6.1 TexHWYecky YucTas <100 <350
6.2 BpoH3bl 1 NnaTyHn Ha ocHoBe Sn <200 <700
6- Mear 6.3 BpoH3bl M naTyHu Ha ocHoBe Zn <200 <700
6.4 BbIcokonpoYHble GPOH3bI <470 <1500
71 TexHn4yeckn YncTble <100 <350
7.2 Wx cnnaebl, ¢ cogepxxaHuem, Si<0.5% <150 <500
7. ANIOMUHWIA, -
I — 7.3 Wx cnna.bl, ¢ cogepxxannem 0.5% < Si < 10% <120 <400
7.4 Wx cnna.el, ¢ cogepxanuem Si > 10% <120 <400
8.1 TepmonnacTuku
8. Mnactmacce! 8.2 TepmMopeakTuBHble
8.3 ApMupoBaHHble = =
9. Teepable Matepuans! | 9,1 Mertannokepamuka < 550 <1700
10. Mpacout 10.1 TexHuJeckuii
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MonHbI NnepeYeHb MaTepuarnos U COOTBETCTBME MEXAY PasNNYHbIMU CTaHAapTamm
MOXHO HaNTKU B aNeKkTpoHHOM kaTtanore Dormer Product Selector Ha CD ancke nnm

Obwasa nHdpopmaums

NPUMEPbLI MATEPWAJIOB N3 PASITMYHBIX CTAHOAPTOB

JocTtynHoMm Ha www.dormertools.com

AMG EN W no. DIN
1.1 1.1015, 1.1013 Rfe60, Rfe100
1.2 EN 10 025 — S235JRG2 1.1012, 1.1053, 1.7131 St37-2, 16MnCr5, St50-2
1.3 EN 10 025 — E295 1.1191, 1.0601 CK45, C60
1.4 EN 10 083-1 — 42 CrMo 4 1.7225, 1.3505 420rM_o4, 100Cr6
EN 10 270-2 1.6582, 1.3247 34CrNiMo6, S2-10-1-8
15 EN ISO 4957 — HS6-5-2 1.2510, 1.2713 100MnCrw12, 55NiCrMoV6
EN-ISO 4957 — HS6-5-2-5 1.3247, 1.2080 X210Cr12, S2-10-1-8
16 | ENIsO4s5T - HS2 18 1 5247, 12080 X2100r12, 52-10-1-8
1.7 EN-I1SO 4957 — HS2-9-1-8 1.2510 100MnCrw4
1.8 EN-I1SO 4957 — X40CrMoV5-1 1.3343, 1.2344 S6-5-2, GX40CrMoV5-1
2.1 EN 10 088-3 — X14CrMoS17 1.4305, 1.4104 X10CrNiS189, X12CrMoS17
2.2. EN 10 088-2,0 -3 — 1.4301+AT 1:231 il X5CrNi189 X10CrNiMoTi1810
23 EN 10 088-3 — 1.4460 Jiggg el XBCrNiMo275, X4CrNiMoN6257
24 EN 1.4547 1.4547 X2CrNiMo20-18-6
3.1 EN 1561 — EN-JL1030 0.6010, 0.6040 GG10, GG40
3.2 EN 1561 — EN-JL1050 0.6025, 0.6040 GG25, GG40
e
T
4.1 3.7024LN Ti99,8
4.2 3.7164LN, 3.7119LN TiAIBV4, TiAI55n2
43 3.7164LN TiAI6V4, TIAIBV5Sn2
3.7174LN, 3.7184LN TiAl4MoSn2
5.1 2.4060, 2.4066 Nickel 200, 270, Ni99,6
52 2.4630LN, 2.4602 Nimonic 75, Monel 400
2.4650LN Hastelloy C, Inconel 600
53 2.4668LN, 2.4631LN Inpone] 718
2.6554LN Nimonic 80A, Waspaloy
6.1 EN 1652 — CW004A 2.0060, 2.0070 E-Cu57, SE-Cu
e o
6.3 EN 1652 — CW508L 2.0321, 2.0260 CuZn37, CuZn28
6.4 Ampco 18, Ampco 25
71 EN 485-2 — EN AW-1070A 3.0255 Al99,5
7.2 EN 755-2 — EN AW-5005 3.1355, 3.3525 AlCuMg2, AIMg2Mn0,8
7.3 EN 1706 — EN AC-42000 3.2162.05, 3.2341.01 GD-AISi8Cu, G-AISi5Mg
7.4 SS-EN 1706 — EN AC-47000 3.2581.01 G-AISi18, G-AISi12
8.1
8.2
8.3
9,1
10.1
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Obwas nHdopmaums

BS Ss USA UNS
1.1 | 230Mo7, 050A12 1160 Leaded Steels G12120
1.2 | 060A35, 080M40, 4360-50B 1312, 1412, 1914 135, 30 G10100
1.3 | 080M46, 080A62 1550, 2142, 2172 1024, 1060, 1061 G10600
14 708M40/42, 817M40 1672-04, 2090 4140, A2, 4340 G41270, G41470
534A99, BM2, BT42 2244-02, 2541-02 M42, M2 T30102, T11342
15 B01, BM2, BT42 2244-04, 2541-03 01, L6, M42, D3, A2 .??16;:;;??&1532
826 M40, 830M31 2550, 2722, 2723 M2, 4140, 8630 T11342’
16 801 2244-05, 2541-05 01, L6, M42, D3 T30403, G41400
826 M40, 830M31 HARDOX 400 4140, 8130 J14047
1.7 | BO1, BD3, BH13 HARDOX 500
1.8 | BM2, BH13 2242 HARDOX 600
21 303 S21 2301, 2312, 2314 303, 416 S$30300, S41600
416 S37 2346, 2380 430F $43020
22 | Sies 520812 2045, 2060, 2377 | 304 321,316 St600
2.3 |317 S16,316 S16 2324, 2387, 2570 409, 430, 436 $40900, S4300, S43600
24 | HR41 2378 17-4PH S31254
3.1 | Grade150, Grade 400 0120, 0212, 0814 ASTM A48 class 20 F11401, F12801
32 | Grade200, Grade 400 g;fg ks, Gk ﬁgm ﬁig g:::z ég F12801, F14101
33 420/12, P440/7 0219, 0717, 0727 ASTM A220 grade 40010 F22830
700/2, 30g/72 0732, 0852 ASTM AB02 grade M4504 F20001
34 420/12, P440/7 0221, 0223 ASTM A220 grade 90001 F26230
700/2, 30g/72 0737, 0854 ASTM A602 grade M8501 F20005
41 |TA1to9 Ti99,8 ASTM B265 grade 1 R50250
4.2 | TA10 to 14, TA17 TiAIBV4, TIAI5Sn2 AMS4928 R54790
4.3 | TA10 to 13, TA28 TiAIBV5Sn2 AMS4928, AMS4971 R56400, R54790
5.1 | NA11, NA12 Ni200, Ni270 Nickel 200, Nickel 230 N02200, N02230
52 HR203 Nimonic 75,Monel400 N06075, N10002
3027-76 Hastelloy, Inconel600 NO04400, N06600
53 HR8 In_cone_l 718, 625 NO07718, NO7080
HR401, 601 Nimonic 80 N06625
6.1 | C101 5010 101 C10100, C1020
6.2 | Cz120,CZ109,PB104 5168 C28000, C37710
6.3 | CZ108,CZ106 5150 C2600, C27200
6.4 | AB1 type 5238, JM7-20
7.1 | LMO, 1 B (1050A) 4005 EC, 1060, 1100 A91060, A91100
7.2 | LM5, 10, 12, N4 (5251) 4106, 4212 380, 520.0, 520.2, 2024, 6061 | A03800, A05200, A92024
73 LM2,4,16,18,21,22, 4244 319.0, 333.0 A03190, A03330
24,25,26,27,L109 319.1, 356.0 C35600
7.4 | LM6, 12,13, 20, 28, 29, 30 4260, 4261, 4262 4032, 222.1, A332.0 A94032, A02220, A13320
8.1 Polystyrene, Nylon, . Polystyrene, Nylon
PVC Cellulose, Acetate & Nitrate PVC
8.2 Ebonite, Tufnol, Bakelite Bakelite
£ I;ﬁxltird Circuit boards D
o Ez:[g::tcanit
10.1
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DORMER

O6paboTka cTtanm

Obwasa nHdpopmaums

Nerupyowme anemeHTbI

Bce ctann MOXHO pa3genuTb Ha yrnepoaucTble U NErmMpoBaHHbIe.

YrnepogucTtble (MW HenermpoBaHHbIE) CTanM B KayeCTBe OCHOBHOMO NermpyloLlero
anemeHTa cogepxat yrnepoa. MakcumansHoe cofepxaHue yrnepoga He npesbiluaeTt
1.3%.

JlernpoBaHHble cTanu, KpoMe yrnepoda W Xenesa, coepXaT  OOMOMHUTENbHble
3MNEeMEHTbI, BMUSAKOWIME Ha TakMe CBOWCTBA KakK: MPOYHOCTb, W3HOCOCTOMKOCTb W
3aKanmBaemocCTb. Konmm4ecTBO Nernpylowmx 3NeMeHTOB BapbupPyeTCs B LUMPOKKX
npegenax.

YeTKoM rpaHnLbl Mexay YyrnepoanCcTbIMU U NTErMpOBaHHBIMU CTansiMn He CyLLeCTBYeT.

OBJIACTb NPUMEHEHUA

Mo HasHayeHulo, CTanM TakkKe MOXHO KnaccuuuMpoBaTb, Kak KOHCTPYKLIMOHHbIE U
WHCTPYMEHTasbHbIE.

KOHCTpYKLMOHHbIE cTanu rnaBHbIM 0O6pa3oM MCMOMb3yHT Af1st U3rOTOBNEHUs aeTanemn
MawuH. Yacto npumeHsiotca 6e3 gononHutensHow TepmoobpaboTtku, a Hambonee
Ba)XHOWN NX XapaKTEPUCTUKOW ABNSAETCH NMPOYHOCTb.

M3 MHCTpyMeHTanbHbIX cTanei usrotaBnuBatoTcs paboune getany MalliuH - pexyLume
WHCTPYMEHTbI, HOXM, LiTamnbl. K HAM NpeabsiBnsitoTcst TpeGoBaHUs O M3HOCOCTOMKOCTH,
TBEPAOCTU, MHOrAa NPOYHOCTU. Kak mpaBuIo, OHW MOABEpPralTCs pasfMyHbIM BUAAM
TEpMOO6PabOoTKM Anst OCTMXKEHUS] HEOOXOAUMbBIX SKCMyaTaLMOHHbIX XapaKTePUCTUK.

Mexay KOHCTPYKLUMOHHBIMU Y MHCTPYMEHTANbHLIMM CTansiMU Takke TPYOHO NPOBECTM
YETKYH rpaHuLly.

BAXHAS UHOOPMALIUA OB OEPABOTKE CTANEN

e [pynna crtanen u4pesBbl4akHO OOLWIMPHA, MO3TOMY OYEHb BaXHO NPaBUMBLHO
onpegenuTb, Kakom matepuan u kak oH obpabaTtbiBaeTtcs. Wcnonbaynte Dormer
Product Selector ona npaBuWnbHOrO OTHECEHUSA MaTtepuana K TOW WM WHOMN
p.O6p.Mar., 4TO B AanbHeNnweM NOMOXeT BbibpaTb ONTUManbHbIN MHCTPYMEHT.

e B OCHOBHOM HenermpoBaHHble U HU3KOMErnpoBaHHbIE CTanu ABMATCH MATKMMU
1 BA3KMMU. [na nx obpaboTkm ncrnonb3ywte OCTPbIN UHCTPYMEHT C MO3UTWMBHON
reomeTpuen.

e  BbicokonermpoBaHHble CTanM MOryT UMETb BbICOKYH) TBEPAOCTb M abpasmBHble
cBovicTBa. [Ins yBennyeHns CTOMKOCTM HeobXoaMMO MCMOnb3oBaTb UHCTPYMEHT C
MN3HOCOCTONKMMU MOKPbITUSMM.

e Kak yxe ObIno cka3aHO BbilWe, WHCTPYMEHTamnbHble CTanu 3akanuMBarTcs A0
pasnuuyHon TBepaocTu. Heobxoanmo yunteiBaTb Mapky obpabaTtbiBaemon ctanu u
ee TBepAoCTb AN KOPPEKTHOrO BbIGopa MHCTPYMEHTA.
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DORMER

Obwas nHdopmaums
O6paboTka HepXXaBeLNX cTanen

HepxaBelowymn HasblBalOTCSl CTanu C cogepxaHueMm xpoma 6onee 12 %. C

yBEMUYEHNEeM KONnyecTBa XpoMa KOPPO3MOHHAs CTOMKOCTb cTanen BospacTtaert. [Ans

nonyyeHusi HeobxoaAMMON CTPYKTYPbl U MEXaHUYECKUX CBOWCTB Hepxaselowue cranu

[OMNOMNHUTENBHO NErMpYOT HUKeNeM U MonMbaeHoOM.

HepxaBsetoLme ctann MOXHO pasfenutb Ha cneaytoLime rpynnsl

e DeppuTHbIE HEPXKABEIOLLME CTanm - YaCTo MMEIOT BbICOKYHO MPOYHOCTb U XOPOLLO
obpabaTbiBaloTCs pe3aHneM.

e MapTeHcUTHble HepXaBeloLme cTanu - obpabaTbiBaloTCs HOPMarbHO.

o AYyCTEHUTHbIE HEPXABEIOLLME CTanm - XapakTepuayrTCs BbICOKUM KO3(PdULMEHTOM
yonvHeHus. AensioTcs TpyaHoobpabaTbiBaemMbiMu.

o AYCTEHUTHO-DEPPUTHBIE HEPXKABEIOLLME CTanM - 4acTo TaKke Ha3bIBalTCs
AYNNeKCHbIMU HepXKaBeKLMMKM cTansMu. Takke 0THOCATCS K TpyaHoobpabaTeiBaeMbIM.

NOYEMY HEP>XABEIOLWLWE CTAJTM TAK MNOXO OBPABATBIBAIOTCA?

e bBonblMHCTBO HepxaBelwWwUx cTanen CaMOymnpoyHseTcs npu gedopmauum, B
T.4. MpU CHATMM CTPYXKWN. CTeneHb Haknena yMeHbLUaeTCd No Mepe yaaneHus oT
mecTa gecopmauun. B 30He pesaHuns TBepaoCcTb MOXeT yBenuumBatbea Ha 100%,
0COBEHHO NpY HENPaBNNbLHOM BbIGOpe MHCTPYMEHTA.

e HepxaBelowue ctanu nroxo NpoBOAAT Tenno, YTo NpuBOAWT K Goree BbICOKMM
TemnepaTtypam B 30HE pe3aHusi, Yem npu obpaboTke, Hanpumep, cTann Takom e
TBepgoctu [p.O6p.Mar.1.3.

e BbIiCOKasi NPOYHOCTb 3TUX CTanen BedeT K OOMnbLUMM Harpyskam Ha pexyLuyto
KPOMKY WHCTpymMeHTa. BmecTe c nnoxon TennonpoBOAHOCTbIO U HAKIMEMNOM 3TO
obycnaBnuBaeT HN3KYD 06pabaTbiBAEMOCTb 3TUX CTaneln pesaHnem.

e HepxaBetoLyye CTanm CKMNOHHbI K HANMNaHUI0 Ha MOBEPXHOCTb PEXYLLEro MHCTPYMEHTA.

e  TpyaHOCTM CO CTpyXKopopobrneHnem n obGpas3oBaHMEM 3ayCeHLEB M3-3a BbICOKOW
NPOYHOCTU TaKKe ABMNSATCA OAHON U3 OCOOEHHOCTEN STUX CTanen.

BAXXHAA NHOOPMALINSA MO OBPABOTKE HEPXXABEROLLX CTANEWN

e [Ins ceepneHns ncrnonbayite ceepna cepun ADX nnm CDX ¢ BHYTpEHHUM NOABOAOM
COX. 370 no3BONUT COXPaHWUTb MWHUMAarbHYKO CTEMeHb CamMOyNpPOYHEHWS
HepaBetoLen ctanu npu obpabotke B npeaenax 10 %.

e [lpu 6onee BbICOKUX Nogayax OTBOA Tenna 13 30Hbl pe3aHus 6onblie. Heobxogmmo
3TO MOMHUTb MpPU YCTPAHEHUWU CrIOXKHOCTEW, BO3HUKAKLWMX Mpu obpaboTke
HepXXaBeroLLen cTanm.

e [lpv Ha3Ha4YeHUN CKOPOCTU pe3aHns BCerga Ha4ymHanuTe C HUKHUX PEKOMEHOYEMbIX
3Ha4YeHU, T.K. pa3Hble NapTUM 3aroTOBOK MOryT obpabaTbiBaTbCA Ha PasnuMyHbIX
pexumax. Takke yduTbiBante, 4to Ana 6onee rmybokMx OTBEPCTMI HEOGXOAUMO
yMeHbLuaTb ckopocTb Ha 10-20% OT pekoMeHAyeMbIX 3HaYEHUNA.
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Obwasa nHdpopmaums

e [lpu HapesaHun pe3bObl B OYMIIEKCHBIX M BbICOKONErMpOBaHHbIX HEep)XaBeroLLmX
CTansix UCNosb3yiTe HWKHUE 3HaYEeHUs1 PEKOMEHOYEMbIX OMana3oHOB.

e  lcnonb3ayiTe No BO3MOXHOCTVM MUHEPAbHOE Macro, eClN NPUXOANTCS NPUMEHSTh
3MYIbCUIO, TO €e KOHLeHTpauus JomkHa GbiTb He MeHee 8%.

e [lepBbiM BbIGOPOM Npu 06paboTke HepXKaBeloLen CTanu ABsAeTcs UHCTPYMEHT C
MOKPbLITUEM, T.K. OH Jy4lle NPensTCTByeT 0GpasoBaHMio HapocTa.

e He wucnonb3syiTe W3HOWEHHbIA WHCTPYMEHT, T.K. 9TO YBeNnu4MBaeT Hakmnen
maTepuana npy o6paboTke 1 NPUBOAUT K NONOMKE UHCTPYMEHTA.

O6paboTka 4yryHa

UyryHbl No cBOEN CTPYKType ObIBalOT TpeX pasnuyHbIX TUMOB:

deppuTHLIN - NnerkoobpabaTbiBaeMblii YyryH C HU3KOM NPOYHOCTLI0 U TBEPAOCTLIO
meHee HB 150. Ha HM3knx ckopocTsx pe3aHnst MoxeT o6pa3oBbiBaTh
HapOCT Ha peXyLLen KPOMKe.

DeppuUTHO-NEPNUTHBLIN - YyryH € TBepaocTbio oT HB 150 fo 290 eguHuL, NpoYHOCTL

MOXET BapbMpPOBaTLCHA OT HU3KOW A0 BbICOKOWN.

MepnuTHBIN - NPOYHOCTbL TAKOrO YyryHa 3aBUCUT OT pasmMepoB KPUCTanmnoB nepnuTa.
Menko3epHWCTbIN NEpPNUT NPUAAET YyryHy BbICOKYO TBEPAOCTb U
NPOYHOCTb, KPYNMHO3EPHUCTLIV NPUBOANT K “HamMa3sbliBaHUIO” ero Ha
PEXyLLYI0 KPOMKY U NOSIBNIEHNIO HApocCTa.

JIETVPYKOWME SNEMEHTHI

UyryH npepncrtaensieT coboi cnnae kenesa, yrnepoga WM KPpEMHUSI C COOEpXaHWeM
yrmepoga 2...4 %, kpemHuss 1...3 %, TakKe OH MOXET CoOAepXaTb HeKOoTopoe
Konum4yecTBo MapraHua (Mn), doccopa (P) 1 cepbl (S). B 3aBcumocT oT TOro, B Kakom
BUAE HaxoauTcs rpaduT, YyryHbl pasgensioT Ha cepble YyryHbl, YyryHbl C LUIAPOBUOHbBIM
rpacmToM, KOBKMUIN N NErMPOBaHHbLIN YyTryHbI.

JlernpoBaHue 4yryHa HUKenem, Meapto, MonmbaeHoOM 1 XpOMOM, K NpUMepy, NoBbILLAET
ero Tenmno - U KOPPO3VOHHYK CTOMKOCTb, BSA3KOCTb W MPOYHOCTb. Jlerumpyowme
aneMeHTbl JensaTtcs Ha kapbwaoobpasyolwme u rpacgpuToobpasytowme. JlermposaHue
cylecTBeHHbIM 0bpa3om BnuseT Ha 06pabaTbiBaeMOCTb YyTryHOB.

OBJIACTb NMPUMEHEHNA

M3 4yryHOB W3roTaBNMBalOTCA pasnuyHble Aetanu, Hanpumep, OnNoku uUNMHOPOB
Asuratenen, koprnyca HacocoB M knanaHoB. Kak npaBumno, YyryH ucnonb3yetcs 1am, rae
HeobXoAMMO NoNyYnTL AeTarnb COXKHON (POPMbI 1 4OCTAaTOYHOW NPOYHOCTMK.

BAXKHAA MHPOPMALNA OB OBPABOTKE YYTYHA

e BonblUMHCTBO 4yryHoB, Onarogapsi Hanuuuio rpacuta B CTPYKType, Ierko
obpabatbiBaloTCs pesaHueM, Tak Kak rpaduT MNO3BOMSET MOMAYYUTb KOPOTKYHO
“Cbiny4yto” CTPYXKKY M ynyyLlaeT cMasbiBaHWE PeXyLLEN KPOMKH.

e [Ins 06paboTkn YyryHOB B OCHOBHOM MCMOMb3YETCA MHCTPYMEHT C oTpuLaTenbHbIM
nnun HebonbLIMM NONOXUTENBHBLIM 3HAYEHNEM NepeaHero yrna.

e  HCTpyMEHT C nOKpbITMEM WMEET CyLleCTBEHHO O60nbllyld CTOWKOCTb W3-3a
npeobnagaHua npu obpaboTke abpasnBHOro M3Hoca.

e B 6onblmHcTBe criyyaeB obpaboTka MOXET BbiNnonHATLCH 6e3 COX.

e OCHOBHbIMM CITOXHOCTAMM Npu 06paboTke ABNAIOTCA HEPaBHOMEPHbLIN NPUMNYCK Ha
OTMMBKAX, Hanu4une MMTENHON KOPKN 1 BKITHOYEHWI necka.
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O6paboTka antoMMHMEBLIX CMNI1aBOB

O6paboTka antoMUHMEBBIX CMABOB XapaKTepusyeTcs CrneaylowmmMm ocob6eHHOCTAMM:
BbICOKME CKOPOCTM pe3aHusl, HW3KME YCUNWS, MUHUMAmbHbIA W3HOC pPeXyLlero
MHCTPYMEHTA, CpaBHUTENbHO HU3Kas Temneparypa pesaHus. na obpaboTkm antoMmHns
nyylue BCEro UCMonb3oBaTb PeXyLne MHCTPYMEHTLI CO cneuunanbHO paspaboTaHHON
reomeTpren. Takke MOXHO MCMOomnb30BaTb OObIYHbLIE PEXYLUME WHCTPYMEHTbl, HO B
3TOM Crlydae CrnoXHO AOCTUIHYTb HeobxoaMMOoro Kadectsa NOBEPXHOCTM U n3bexarb
obpa3oBaHusa Ha pexyLler KPOMKe HapocTa.

JIETUPYIOWME SNEMEHTHI

Yacto anioMuHWin MCronb3yeTcsa B BWAE CNaBoOB, NErMpoBaHHbIX KpemHueMm (Si),
marHvem (Mg), mapraduem (Mn), meabto (Cu) 1 UmMHKOM (Zn) ANA NONYYeHUS pasnnyHbIX
nokasatenen NpovHOCTU, TBEPAOCTM M nnacTuyHocTn. Cnnas, cogepxawmn meHee 1%
Xenesa u KpeMHUS, Ha3bIBAETCA TEXHUYECKN YNCTBIM antioMUHUeM. AMIOMUHUEBBIE CrNasbl
06bI4HO AeNATCS Ha Aeopmunpyemble 1 nuTenHble. [lebopmmnpyemsie cnnasbl MOryT ObITb
TepmoobpabaTsiBaeMble, HeTepMoobpabaTbiBaeMble 1 MEXaHNYECKN YIIPOYHSEMbIE.

OTNMBKM 13 antOMUHMEBbLIX CNIABOB MOTYT U3rOTaBNMBaTbLCHA NMUTLEM B METanInyeckyto
unn B necyaHyto popmy. Kak npasuno, oHu cogepxat ot 7 Ao 12% kpemHus. Beibop
MapKu NWUTEWHOro cnnaea 3aBUCUT OT METOAA NUTbS M XapakTepUCTUK KOHEYHOro
nagenuvs.

Oecdopmupyemble anioMvHMEBbIE CMMaBbl B OCHOBHOM ObiBatoT TepMoobGpabaTbl-
BaembiMM W HeTepMmoobpabaTbiBaembiMu. PasnuuHble Buabl TepmoobpaboTkn u
CTapeHnsi NO3BONSIOT YNYYLIUTb MEXaHNYECKNE CBOMCTBA 3TUX CNNaBoB.

OBNACTb NMPUMEHEHNA

ANOMUHWI ABRSETCS BTOPbIM NO UCMNOMb3yeMOCTW MeTannoM. MNpruynHom aTOMy CryxuT
npuBnekaTtenbHOe COYETAHME HU3KOM MNIOTHOCTM, BbLICOKOW MPOYHOCTU, XOpOLUEW
NpOBOAMMOCTU 1 NPOCTOTHI YTUNM3aLMK.

AnoM1HUI ucnonb3yeTcs Be3e:

e TpaHcropT: aBTOMOOUNKM, rpy30BMKKM, aBTOOYCbl W noe3ga, rae npUMEHeHue
antoMrHUS NO3BONSAET CHU3WUTL Bec. Hanpumep, 13 Hero mnarotaenmealroTcs Grokm
LMNMHAPOB, NOPLUHM U paanaTopbl.

e MalMHOCTPOEHNE: M3rOTOBMEHWE PAa3MUYHbIX KOHCTPYKUMIW, B TOM 4ucne w3
crneumanbHO CKOHCTPYMPOBaHHBLIX Npodunen.

e AnOMUHMEBbLIE CMMaBbl  LUMPOKO MWCMOMb3YKTCA B ANEKTPOMEXaHUYeCcKnX
YCTPOWCTBaX, CTPOUTENLCTBE M B KAYECTBE YNakOBOYHOro MaTtepuana.

BAXXKHAA MHOOPMALINA OB OBPABOTKE AJNTMOMUHUEBLIX CIMNABOB

e [lpu 06paboTke antoMUHNEBLIX CNAaBOB HEOBXOAMMO MCMONb30BaTb UHCTPYMEHT C
OCTPbIMU PEXYLLMMU KPOMKaMW U MO3UTUBHON rEOMETPUEN.

e [lpaBunbHbIN BbIGOP CKOPOCTM pe3aHusi U Modaun OYEHb BaXKHbl ANS CHUXKEHWS
06pa3oBaHUsi HApPOCTa U YNy4LEHUs] CTPY>KKOAPOBNeHus.

e [Ins obpaboTkn anioMMHUEBLIX CNMABOB C COAEpXaHWem KpemHus 6onblue 6%,
obnagatoLmx abpasuBHbIMM CBOMCTBAMM, HEOOGXOAMMO MUCMONb30BaTh UHCTPYMEHT
C NOKpbITUEM.

e  Vcnonb3oBaHme COX BaxHO npu 06paboTke antoMMHMEBLIX CMITABOB.
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CmasoyHo-oxnaxaatouias cpega

[nsa cHWXeHua TpeHnst u oTBoAa Tenna npy 06paboTke pe3aHneM NPUMEHSIOTCS
cMasoyvHo-oxnaxaatowme xumpkoctn (COX).

Tun COX Onucaxue Mpeumywectea|HepocTtaTkm
Omynbeusa Omynbcun unn COXK Ha BogHow |OTBOAUT 3arpsisHeHune
ocHoBe obnapatot XOPOLUMMM [Tenro. oKpyXatoLLeit
CMasblBalLWMMK 1 OXnaxaalowmmm [YoanseT cpeabl.
cBoncTBaMu. KOHLEHTPAT aMYIbCUM [CTPYXKKY.
COOEPXUT pasfnnyHble MNpucagku, B
TOM YMCre cMa3blBatoLLMe BelLlecTsa,
KOHCEpPBaHTbl W NOBEPXHOCTHO-
aKTMBHbIE BeLLeCTBa ANs1 yrydLlleHnst
CKOINbXEHUS.
MuHumaneHoe  [MuHuMMmanbHoe cmasbiBaHue - 970 |Hu3kas Mnoxoe ynanexue
cmasblBaHve pacnblfieHne HeOOMbLIOTO KONMMYECTBA [CTOMMOCTb.  |CTPYXKKU. TpebyeT
Macrna BMecTe CO CXaTblM BO34yXOM |XopoLuue TOYHOW YCTaHOBKM
ONs1 CMasblBaHWS BO BPEMSI pe3aHUsi|CMa3sblBatoLLME |pachbIISoLLEro
UNn nnacTmyeckon gedopmauimu. CBOWCTBa. conna.
Macno Macna ans 06paboTku pesaHuem Xopolume Bbicokasi CTOMMOCTb.
MUMEIOT XOPOLUNE CMas3blBatoLLMeE cMmasbiBatoLLye |3arpsisHeHne
CBOWCTBA, HO HeJOCTaTO4MHO XOPOLLO (CBOWCTBA. oKpy>KatoLLen
OTBOAAT TEMNO. cpenpbl.
Cxatbin Bo3gyx |CxaTbln BO3AYX, HAanNpaBneHHbIn B |1nCTbIn PaboTaet B
30HY pe3aHus. npovecc. orpaHM4YeHHOM
Ynanser cTpyxky. [KonmyecTse
Hu3skas cny4aes.
CTOMMOCTb.

3Amynbeus

b

MuHumanbHoe cmasbiBaHue
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p.O6p.Mar.

Cmaska

WHCcTpyMeHTbI

Moarpynna

1.1-
1.4

3|4(5(|6

10

Amynbcusa

Ppesbl

Ts.cnnae

BeicTpopex.cTane
Obpabotka nasos,

YepHoBas obpabotka,
Yucrosas obpabotka

BbicTpopex.cTanb
Yucrosasi obpaboTka
(TOMbKO € MOKPbITMEM)

Pe3b6oBble dpesbl

Ts.cnnas

Csepna

Ts.cnnae

BbIcTpopex.cTanb

Metumkm

Te.cnnas ¢ NOKpbITUEM

BbICTpOpeXylas cTans
6e3 NoKpbITHA

BbiCTpOpexylias cTans
C NOKpbITMEM

MuHumanbHoe
cMa3biBaHue

Ppesbl

Te.cnnas

BbicTpopex.cTanb
O6pabotka nasos.,

YepHoBas obpaboTka,
Yucroas obpabotka

BbicTpopex.cTarb
Yucrosas obpabotka
(TONbKO € NOKPLITUEM)

PesbboBble dpesbl

Te.cnnas

Ceepna

Ts.cnnas

BeicTpopex.ctanb

MeTunkn

Te.cnnas ¢ NOKPbITHEM

BbicTpopexXyLas cTanb
6€3 NoKpbITUSA

BbiCTpopexylias cTans
C NOKpbITUEM

Macno

Metumkum

Te.cnnaB C NOKPbITUEM

BhICTpOpeXyLlas cTans
6€e3 NokpbITUA

BbiCTpOpexylias cTans
C NOKPbITMEM

CxaTbIn
BO34YyX

Ppesbl

Te.cnnas

Beictpopex.ctanb
OBpabotka nasos,

YepHosas obpabotka,
Yucrosas obpabotka

BbicTpopex.cTanb
Yucrosasi obpabotka
(TombKO € NOKPbITMEM)

Pe3bboBble dpesbl

Ts.cnnas

Ceepna

Te.cnnas ¢ NOKpbITUEM

MeTunkm

BbicTpopes.cTanb

Te.cnnas ¢ NOKpbITHEM

BbicTpopexylas cTans
6e3 nokpbITHA

BbICTpOpexylas cTans
C MOKPbITUEM
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Obwme ceeneHus
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MonoxuTenbHbIN NepeaHuin yron
OTpuuaTtenbHbI nepegHui yron

MepeagHuit yron

MpeunmyliecTBa / o6nacTtb
npUMeHeHust

Henoctatku

Manbiv nnu
TpuuaTenbHbIN
(-5°-5°)

MpoyHas reomeTpus, MpOYHas pexyLuas
kpomka. XopoLuo pabotaeTt npu obpabotke
4YyrYHOB 1 3aKarneHHbIX cTarnen.

He pabotaet npu obpaboTke
MSIFKVUX UMW BASKUX MaTepuarnos
Bbicokne ycunus pesaHusi.

CpepHue
(8°—14°)

PexeT xopoLwo. PaboTaeT xopoLuo
npu obpaboTke BonbLIMHCTBA
MaTepuanos, Hanpumep, cTanu u
Hep>KaBetoLLen cTanu.

Bbicokas
(20° - 30°)

Hu3skue ycunus pesaHus.
MpekpacHo paboTtaeT npu obpaboTke

ArOMUHIS 1 IPYTUX MSITKUX MaTepuarios.

YacTble BbIKpalLUMBaHWSA U3-
3a HEJOCTaTOYHOWM NPOYHOCTH
OCTPOW KPOMKM.

Buabl cTpyxkn

O6pa3oBaHue CTPYXKU FMaBHbIM 06pasoM BbI3BaHO MIacTUYECKUMU AedopMaLmnsMu.
3TOT npouece, U3-3a BO3HMKHOBEHUSI TPEHUSI BO BpeMsi 06paboTku, CONpoBOXaaEeTCs
BblAENeHneM Tenna B 30He pesaHus. OGpasoBaBLUEECs TENO MOMOXUTENBHO BIMSIET
Ha obpabaTbiBaeMbli MaTepuarn, pasynpoyHssi ero, HO, K COXareHuto, NpuBoauT K
YBENUYEHWIO M3HOCA MHCTPYMeHTa. OGpasoBaHmMe CTPYXKKM MPOUCXOAUT NpY yBENUYEHUN
Jedopmaumn o npefenbHoro 3HadeHust. MNpouecc oGpasoBaHus U hopMa CTPYXKKU
3aBUCSAT OT PasNMYHbIX (haKTOPOB, TAKMX Kak:
e DU3MKO-XMMUYECKAst COBMECTMMOCTb MHCTPYMEHTaNbHOro U 06pabaTbiBaeMoro

maTtepuanos

Bua o6paboTkn
Pexxumbl pesaHusa (CKOpocTb, Nofgava, rmybuHa pe3aHus)
FeomeTpusi MHCTpyMeHTa
KoachbdmumeHT TpeHus (C NOKpbITUEM MHCTPYMEHT unm 6e3s)

CmasovHo-Lxnaxgarowlas cpega
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B 3aBMCMMOCTM OT pasnnyHbIX KOMOMHALUMIA YNOMSAHYTbIX (DaKTOPOB, CTPYXKKa MOXET
UMETb BUA (CM. pUC. BHU3Y)

=
N

JleHTOOGpa3Has
npsimasi CTpyxka
2-3 JleHTOOOpa3sHas
nyTaHasi CTpyxka

=

% 4

4-6 CnwupanbHas
CTPYXXKa (AnNnHHaA n
KopoTkasi)

Pl 2namddDH

= 0 ¥ & 70X

7 NMetneobpasHas
KOpOTKasi CTpy»xKa

B-
B
1§

-
L]
[*]
=
-
- |
L d

8-9 BnemeHTHasi CTpyXKa

Buabl nsHoca

M3HoCc MoxeT 6biTb abpasuBHbIM, aare3vioHHbIM, ANdMY3NOHHBIM U OKUCTIUTENBHBIM.
Haunbonbwmm obpa3om Ha BUA U3HOCA BUSIOT MEXaHUYECKME N XMMUYECKNe CBONCTBA
MaTepuarnoB B 30He pe3aHus, ycroBusi 06paboTkun, CKOPOCTb 1 TemnepaTtypa pe3aHusi.
Ha Hm3kunx ckopocTsix npeobnagatoT abpasvBHLIN U aare3noHHbIA MexaHM3M N3Hoca, Ha
BbICOKUX - AU PY3MOHHBIN U3HOC M NnacTuyeckas gedopmaums. lNpegckasaTte Bug u
pasBMTUE U3HOCA PEXYLLEro NMHCTPYMEHTa JOCTAaTOYHO CMOXHO.

MoXXHO BblAENUTb AEBATL Pa3fNYHbIX TUNOB M3HOCA (CM. Tabn. HVI)Ke).

™n MPUYMHA MOCNEACTBUSA  |sormamins
BeICTpbIN M3HOC MO 3aaHen CrMLLKOM BbiCOKast Yxyawenne YMeHbLINTD
noBepxHocTu CKOPOCTb pe3aHusi. KayecTBa CKOPOCTb pe3aHust.
obpaboTaHHoW Mcnonb3oBatb
NOBEPXHOCTHU, WNHCTPYMEHT
BbIX0OZ pa3Mepa C MOKpbITUEM,
3a none gonycka, BblbpaTb Gonee
CUNbHBI Harpes WN3HOCOCTOMKMN
obpabatbiBaemon VNHCTPYMEHTarbHbI
fneTanu BCrieacTeue  [matepwuarn.
BbICOKOTO TPEHWS.
TNyHkoo6pasosaHue Bbi3blBaeTcs Ocna6neHve BbibpaTh
YCUMEHHbLIM pexyLLlei KpoMKH, WNHCTPYMEHT C
OnddPY3MOHHBIM yxyaLeHve NONOXUTENbHOM
M3HOCOM M3-3a BbICOKOW [KayecTBa reomeTpuen.
Temnepartypsbl Ha obpaboTaHHow YMeHbLWNTb
pexyLLlei KpoMKe. NOBEPXHOCTU. CKOPOCTb pe3aHust
1 3aTem noaavy.
Wcnonb3oBaTb
WNHCTPYMEHT C
MOKPbITUEM.
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™n MPUYMHA MOCNEACTBUSA  |somamis
Mnactuyeckas gedopmauus Bbicokne Temnepatypa |[noxoe BbiGpaTb
1 KOHTaKTHOE AaBneHne |CTpyXXkodpobrneHue, |MHCTPYMEHT
B 30HE pe3aHus. yXyALeHue GorbLUEro ceveHms.
KayecTBa YMeHbLWNTb
obpaboTaHHow CKOPOCTb pe3aHusi u
NOBEPXHOCTHU, 3aTeM nogaudy.
ObICTpPbIV U3HOC
no 3agHen
NOBEPXHOCTU.

O6Gpa3oBaHue NPOTOYMH

ABpasnBHbI N3HOC U
oKucneHwe.

YXyQLeHue kayecTsa
ob6paboTtaHHoM
NOBEPXHOCTHU,
noromMKa pexyLuei
KPOMKM.

YMeHbLWNTb
CKOPOCTb pe3aHusi.
Mcnonb3osatb
WHCTPYMEHT C
NoKpbITUEM.

TepMuyeckue MUKPOTPELLMHBI

O6pasytoTcs Npu pe3kom
M3MEHEHWUM TemnepaTypbl

BbikpalwuvBaHue
pexyLLen KpOMKH,

YBenuunTbL NoaBog,
COX.

BCNeacTBYe yXyaLieHve Wcnonb3oBaTb
NPEPLIBACTOrO pe3aHnst  (kayecTBa 6onee NpoYHbI
UMK HENOCTOSIHCTBA obpaboTaHHow VHCTPYMEHTarmbHbIN
nogaun COX. NOBEPXHOCTW. martepuarn.
TpeLwmHbl YcTtanocTtHoe Monomka CHV3WTb nogavy,
paspyLueHue. MHCTPYMeHTa. YBenuunTb
XECTKOCTb
3aKpenneHusi B
naTpoHe.
BblikpalwimsaHus W3-3a Henpo4Hon YxyalweHue Vcnonb3osaTb MHCTPYMEHT
reomeTpun KavecTBa ¢ Bonee npoyHon
MHCTPYMEHTa 1nm obpaboTaHHo 1 NONOXUTENBHON
obpa3oBaHusA HapocTa  [MOBEPXHOCTH, reomeTpuei. Yeennunts
Ha pexyLuen Kpomke. BbICTpbIV U3HOC CKOPOCTb pe3aHust
no 3agHew [Ns ycTpaHeHus
NOBEPXHOCTU. HapocToobpa3soBaHus.
CHu3Tb Mopiayy Ha nepeom
npoxofe. YBenuuuTh
ECTKOCTb CTaHKa.
Monomka uHCTpymeHTa CrnuwKoM BbicoKast Monowmka CHW3uTb ogady u/unu
Harpyska. MNHCTPYMEHTA, ckopocTb.[pyuMeHNTL

NnoroMkKa getanu.

MHCTPYMEHT C
6onee npo4Homn
OMeTpUen.YBenuunTb
XECTKOCTb CTaHKa.

HapocToo6pa3osaHvie

OTpuLaTenbHasi reomeTpusl.
Hu3kas ckopocTb pesaHus.
O6pabaTbiBaemblit
matepuar co CKIMOHHOCTbHO K
Hanunawmio (HepxasetoLLas
CTanb UK anoMuUHUA).

O6pabatbiBaemslit MaTepuan
Hanunaet Ha pexyLLyo
KPOMKY 1t OCTaETCs! Ha Hell.
BhikpalumsaHue pexyLue
KpOMKY, YXyALLIEHHE KayecTsa
|06pa60TaHH0171 MOBEPXHOCTH.

YBenuuuTL CKOPOCTH
pesanusi. Bbibpatb
MHCTPYMEHT ¢ Gornee
MONOKUTENbHOM FeOMETpUEN.
Yeenuunts nogady COX B
30HY pe3aHusl.
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TBepaoCTb 1 Npeaen NPoYHOCTY

Mpenen npo4HoCcTH Mpenen npo4YHoCcTH
TEERRES TeeppocTb TEERAEE TeepaocTb

VEERARET no no VEERRETS no no HbtoToHOB | TOHH Ha KB.

no Bukepcy, | Poksenny, HbtotoHoB | TOHH Ha no Bukepcy, | Poksenny, o

HV, eauHuny HRC, (Efpul3 L, Ha KB. MM |KB. A01MM HV, equHnu HRC, EPUIKEIOLS, || GE (AL

ST HB, eguHny CRETT HB, eauHuny, MM

940 68 434 44 413 1400 91
900 67 423 43 402 1360 88
864 66 413 42 393 1330 86
829 65 403 41 383 1300 84
800 64 392 40 372 1260 82
773 63 382 39 363 1230 80
745 62 373 38 354 1200 78
720 61 364 37 346 1170 76
698 60 355 36 337 1140 74
675 59 350 333 1125 73
655 58 2200 142 345 35 328 1110 72
650 618 2180 141 340 323 1095 71
640 608 2145 139 336 34 319 1080 70
639 57 607 2140 138 330 314 1060 69
630 599 2105 136 327 33 311 1050 68
620 589 2070 134 320 304 1030 67
615 56 584 2050 133 317 32 301 1020 66
610 580 2030 131 310 31 295 995 64
600 570 1995 129 302 30 287 970 63
596 55 567 1980 128 300 285 965 62
590 561 1955 126 295 280 950 61
580 551 1920 124 293 29 278 940 61
578 54 549 1910 124 290 276 930 60
570 542 1880 122 287 28 273 920 60
560 53 532 1845 119 285 271 915 59
550 523 1810 117 280 27 266 900 58
544 52 517 1790 116 275 261 880 57
540 513 1775 115 272 26 258 870 56
530 504 1740 113 270 257 865 56
527 51 501 1730 112 268 25 255 860 56
520 494 1700 110 265 252 850 55
514 50 488 1680 109 260 24 247 835 54
510 485 1665 108 255 23 242 820 53
500 475 1630 105 250 22 238 800 52
497 49 472 1620 105 245 233 785 51
490 466 1595 103 243 21 231 780 50
484 48 460 1570 102 240 228 770 50
480 456 1555 101 235 223 755 49
473 47 449 1530 99 230 219 740 48
470 447 1520 98 225 214 720 47
460 437 1485 96 220 209 705 46
458 46 435 1480 96 215 204 690 45
450 428 1455 94 210 199 675 44
446 45 424 1440 93 205 195 660 43
440 418 1420 92 200 190 640 41
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3HauyeHus 00MNyCKOB B MKM

Obwasa nHdpopmaums

3Ha4yeHuns yacTto npMeHAeMbIX O0MnyckoB

1 mkm = 0.001 mm / 0.000039 grorima

Nonyck

Onametp (MMm)

>1<3 >3<6 >6<10 | >10<18|>18<30|>30<50|>50<80| >80<120
OnameTp (gronm)
>0.039 >0.118 >0.236 >0.394 >0.709 >1.181 >1.968 >3.149
<0.118 <0.236 <0.394 <0.709 <1.181 <1.968 <3.149 <4.724
Mone ponycka (Mkm)
e8 -14/-28 | -20/-38 | -25/-47 | -32/-59 | -40/-73 | -50/-89 | -60/-106 | -72/-126
f6 -6/-12 | -10/-18 | -13/-22 | -16/-27 | -20/-33 | -25/-41 | -30/-49 -36 / -58
f7 -6/-16 | -10/-22 | -13/-28 | -16/-34 | -20/-41 | -25/-50 | -30/-60 -36 /-71
h6 0/-6 0/-8 0/-9 0/-11 0/-13 0/-16 0/-19 0/-22
h7 0/-10 0/-12 0/-15 0/-18 0/-21 0/-25 0/-30 0/-35
h8 0/-14 0/-18 0/-22 0/-27 0/-33 0/-39 0/-46 0/-54
h9 0/-25 0/-30 0/-36 0/-43 0/-52 0/-62 0/-74 0/-87
h10 0/-40 0/-48 0/-58 0/-70 0/-84 0/-100 | 0/-120 0/-140
h11 0/-60 0/-75 0/-90 0/-110 0/-130 | 0/-160 | 0/-190 0/-220
h12 | 0/-100 | 0/-120 | 0/-150 | 0/-180 | 0/-210 | 0/-250 | 0/-300 0/-350
k10 +40/0 +48/0 +58/0 +70/0 +84/0 +100/0 | +120/0 +140/0
k12 | +100/0 | +120/0 | +150/0 | +180/0 | +210/0 | +250/0 | +300/0 +350/0
m7 | +2/+12 | +4/+16 | +6/+21 | +7/+25 | +8/+29 | +9/+34 | +11/+41 | +13/+48
js14 +/-125 +/- 150 +/- 180 +/-215 +/- 260 +/- 310 +/- 370 +/- 435
js16 +/- 300 +/- 375 +/- 450 +/- 550 +/- 650 +/- 800 +/- 950 +/- 1100
H7 +10/0 +12/0 +15/0 +18/0 +21/0 +25/0 +30/0 +35/0
H8 +14/0 +18/0 +22/0 +271/0 +33/0 +39/0 +46/0 +54/0
H9 +25/0 +30/0 +36/0 +43/0 +52/0 +62/0 +7410 +87/0
H12 | +100/0 | +120/0 | +150/0 | +180/0 | +210/0 | +250/0 | +300/0 +350/0
P9 -6 /-31 -12/-42 | -15/-51 | -18/-61 | -22/-74 | -26/-86 |-32/-106 | -37/-124
S7 |-13/-22 | -15/-27 | -17/-32 | -21/-39 | -27/-48 | -34/-59 | -42/-72 -58/-93
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Obwas nHdopmaums

CooTBETCTBME METPUYECKUX N OHOMMOBBIX 3HAYEHNI

MM OpobH Karnubp [AwoitM  |um [po6H Karmubp [AwitM  |um [po6H  Kanubp [JwoiiM  |mm [po6H  Kanu6p [woim
3 .0118 1.55 .0610 |3.797 25 1495 |6.909 I .2720
.32 .0126 |1.588  1/16 .0625 |3.8 1496  |7.0 .2756
.343 80 0135 |16 .0630 |3.861 24 1520 |7.036 J .2770
.35 .0138  |1.613 52 .0635 |3.9 1535 |71 .2795
.368 i79) 0145  |1.65 .0650 |3.912 23 1540 |7.137 K .2810
.38 .0150 1.7 0669 |3.969  5/32 1562 |7.144  9/32 .2812
.397 2/64 0156 |1.702 51 .0670 |3.988 22 1570 |7.2 .2835
4 .0157 1.75 .0689 4.0 1575 7.3 .2874
406 78 .0160 |1.778 50 .0700 |4.039 21 1590 |7.366 L .2900
42 .0165 1.8 .0709 4.089 20 1610 74 2913
.45 0177 1.85 .0728 4.1 1614 7.493 M .2950
457 77 .0180 1.854 49 .0730 4.2 1654 7.5 .2953
.48 .0189 1.9 .0748 4.216 19 .1660 7.541 19/64 .2969
5 .0197 1.93 48 .0760 4.3 1693 76 .2992
.508 76 .0200 |1.95 .0768 |4.305 18 1695  |7.671 N .3020
.52 .0205 1.984 5/64 .0781 4.366 11/64 A719 77 .3031
.533 75 .0210 1.994 47 .0785 4.394 17 1730 7.8 .3071
.55 .0217 2.0 .0787 4.4 1732 7.9 3110
572 74 .0225 2.05 .0807 4.496 16 A770 7.938 5/16 3125
.58 .0228 2.057 46 .0810 4.5 A772 8.0 .3150
6 .0236 2.083 45 .0820 4.572 15 .1800 8.026 o .3160
.61 73 .0240 21 .0827 4.6 L1811 8.1 .3189
.62 .0244 2.15 .0846 4.623 14 .1820 8.2 .3228
.635 72 .0250 2.184 44 .0860 4.7 13 .1850 8.204 P .3230
.65 .0256 22 .0866 4.762 3/16 1875 8.3 .3268
.66 71 .0260 225 .0886 4.8 12 .1890 8.334 21/64 .3281
.68 .0268 2.261 43 .0890 4.851 1" L1910 8.4 .3307
7 .0276 23 .0906 4.9 1929 8.433 Q .3320
a1 70 .0280 235 .0925 4.915 10 .1935 8.5 .3346
72 .0283 2.375 42 .0935 4.978 9 .1960 8.6 .3386
742 69 .0292 2.381 3132 .0938 5.0 .1969 8.611 R .3390
.75 .0295 24 .0945 5.055 8 .1990 8.7 .3425
78 .0307 2.438 41 .0960 5.1 .2008 8.731 11/32 .3438
787 68 .0310 2.45 .0965 5.105 7 .2010 8.8 .3465
794 1132 .0312 2.489 40 .0980 5.159 13/64 .2031 8.839 S .3480
8 .0315 25 .0984 5.182 6 .2040 8.9 .3504
.813 67 .0320 2.527 39 .0995 5.2 2047 9.0 .3543
.82 .0323 2.55 .1004 5.22 5 .2055 9.093 T .3580
.838 66 .0330 |2.578 38 L1015 |53 2087 |91 .3583
.85 .0335 26 .1024 5.309 4 .2090 9.128 23/64 .3594
.88 .0346 |2.642 37 L1040 |54 2126 9.2 .3622
.889 65 .0350 2.65 .1043 5.41 3 2130 9.3 .3661
9 0354 |27 .1063 |55 2165 |9.347 u .3680
914 64 .0360 |2.705 36 1065 |5.556  7/32 2188 9.4 .3701
.92 .0362 |2.75 .1083 |56 2205 9.5 .3740
.94 63 .0370 |2.778  7/64 11094 |5.613 2 2210 |9.525  3/8 .3750
.95 0374 |2.794 35 1100 57 2244 |9.576 \ .3770
.965 62 .0380 |2.8 1102 5.791 1 2280 |9.6 .3780
.98 .0386 |2.819 34 1110 58 2283 9.7 .3819
.991 61 .0390 |2.85 1122 5.9 2323 9.8 .3858
1.0 0394 |2.87 33 1130 5.944 A 2340 |9.804 w .3860
1.016 60 .0400 |2.9 1142 5953  15/64 2344 9.9 .3898
1.041 59 0410 |2.946 32 1160 6.0 2362 |9.922  25/64 .3906
1.05 .0413  |2.95 1161 6.045 B .2380 |10.0 .3937
1.067 58 .0420 3.0 1181 6.1 .2402 10.084 X .3970
1.092 57 .0430 3.048 31 .1200 6147 C .2420 10.1 .3976
1.1 .0433 3.1 1220 6.2 2441 10.2 4016
1.15 .0453 3.175 18 1250 6.248 D .2460 10.262 Y 4040
1.181 56 .0465 |3.2 1260 6.3 .2480 |10.3 4055
1.191 3/64 0469 |3.264 30 1285 |6.35 1/4 E 2500 |10.319  13/32 4063
1.2 .0472 33 1299 6.4 .2520 10.4 4094
1.25 0492 |34 1339 6.5 2559  |10.49 z 4130
13 .0512 3.454 29 .1360 6.528 I7 2570 10.5 4134
1.321 55 .0520 335 1378 6.6 .2598 10.6 4173
1.35 .0531 3.569 28 .1405 6.629 G .2610 10.7 4213
1.397 54 .0550 3.572 9/64 1406 6.7 .2638 10.716  27/64 4219
1.4 .0551 3.6 1417 6.747 17/64 .2656 10.8 4252
1.45 .0571 3.658 27 1440 6.756 H .2660 10.9 4291
15 .0591 &7 1457 6.8 2677 1.0 .4331
1.511 53 .0595 3.734 26 1470 6.9 2717
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Obwasa nHdpopmaums

CooTBETCTBME METPUYECKUX N OHOMMOBBIX 3HAYEHNI

MM Opo6H [t |mm Opo6H  [oiim  |mm Opo6H  [Owitm — |mm Opo6bH  Owitm  |mm Opo6H  [Oroitm
1.1 4370 19.05 3/4 7500 29.75 1.1713 |44.053 147/64 1.7344 |68.00 2.6772
1.112 7116 4375 19.25 7579 29.766 11164  1.1719 |44.45 13/4 1.7500 |68.262 21116 2.6875
1.2 4409 19.447  49/64 .7656 30.0 1.1811 |44.5 1.7520 |69.0 2.7165
1.3 4449 19.5 7677 30.162 13/16 1.1875 |44.847 149/64 1.7656 |69.056 22332 2.7188
1.4 4488 19.75 7776 30.25 1.1909 |45.0 1.7717 |69.85 234 2.7500
11.5 4528 19.844  25/32 7812 30.5 1.2008 |45.244 12532 1.7812 |70.0 2.7559
11.509  29/64 4531 20.0 7874 30.559 11364 1.2031 |45.5 1.7913 |70.644 22532 2.7812
1.6 4567 20.241  51/64 7969 30.75 1.2106 |45.641 151664 1.7969 |71.0 2.7953
1.7 4606 |20.25 7972 |30.956 17/32 1.2188 |46.0 1.8110 |71.438 21316 2.8125
1.8 4646 20.5 .8071 31.0 1.2205 |46.038 11316 1.8125 |72.0 2.8346
11.9 4685 |20.638 13/16 8125 |31.25 1.2303 |46.434 15364 1.8281 |72.231 22732 2.8438
11.906  15/32 4688 |20.75 .8169 |31.353 11564 1.2344 |46.5 1.8307 |73.0 2.8740
12.0 4724 |21.0 .8268 |31.5 1.2402 |46.831 12732 1.8438 |73.025 27 2.8750
121 4764 |21.034 53/64 .8281 31.75 114 1.2500 |47.0 1.8504 |73.819 22932 2.9062
12.2 4803 |21.25 .8366 [32.0 1.2598 |47.228 15564 1.8594 |74.0 29134
12.3 4843 21431 2732 .8438 32.147 117664 1.2656 |47.5 1.8701 |74.612 215116 2.9375
12.303 31/64 4844 |215 .8465 |32.5 1.2795 |47.625 178 1.8750 |75.0 2.9528
12.4 4882 21.75 .8563 32.544 1932 1.2812 |48.0 1.8898 |75.406 23132 2.9688
125 4921 21.828 55064 .8594 [|32.941 11984 1.2969 |48.022 15764 1.8906 |76.0 2.9921
12.6 4961 220 .8661 33.0 1.2992 |48.419 12932 1.9062 |76.2 3 3.0000
12.7 12 5000 |22.225 78 .8750 |33.338 15/16 1.3125 |48.5 1.9094 |76.994 3132 3.0312
12.8 5039 |22.25 .8760 |33.5 1.3189 |48.816 15964 1.9219 |77.0 3.0315
12.9 5079 225 .8858 33.734 12164 1.3281 |49.0 1.9291 |77.788 31/16 3.0625
13.0 5118 22,622 s57/64 .8906 34.0 1.3386 |49.212 11516 1.9375 |78.0 3.0709
13.097 33/64 5156 |22.75 .8957 |34.131 11132 1.3438 |49.5 1.9488 |78.581 33/32 3.0938
13.1 5157 |23.0 9055 |34.5 1.3583 |49.609 16164 1.9531 |79.0 3.1102
13.2 5197 |23.019 29/32 9062 |34.528 12364 1.3594 |50.0 1.9685 |79.375 318 3.1250
13.3 5236 23.25 9154 34.925 138 1.3750 |50.006 13132 1.9688 |80.0 3.1496
13.4 5276 [|32.416 5964 9219 |35.0 1.3780 |50.403 16364 1.9844 |80.169 35/32 3.1562
13.494  17/32 5312 235 9252 35.322 12564 1.3906 |50.5 1.9882 |80.962 33/16 3.1875
13.5 5315 23.75 9350 35.5 1.3976 |5038 2 2.0000 |81.0 3.1890
13.6 5354 23.812 15/16 9375 35.719 11332 1.4062 |51.0 2.0079 181.756 3732 3.2188
13.7 5394 240 .9449 36.0 1.4173 |51.594 2 1/32 2.0312 |82.0 3.2283
13.8 5433 24.209 61/64 9531 36.116 127564 1.4219 |52.0 2.0472 |82.55 31/4 3.2500
13.891  35/64 5469 24.25 9547 36.5 1.4370 |52.388 21/16 2.0625 |83.0 3.2677
13.9 5472 245 9646 36.512 17116 1.4375 |53.0 2.0866 183.344 3932 3.2812
14.0 5512 24.606 31/32 .9688 36.909 129564 1.4531 |53.181 23/32 2.0938 |84.0 3.3071
14.25 5610 24.75 9744 37.0 1.4567 |53.975 218 2.1250 ]84.138 35/16 3.3125
14.288 916 5625 25.0 .9843 37.306 11532 1.4688 |54.0 21260 ]84.931 31132 3.3438
14.5 5709 25.003 63/64 9844 37.5 1.4764 |54.769 25/32 2.1562 185.0 3.3465
14.684 37/64 5781 2525 9941 37.703 131/64 1.4844 |55.0 2.1654 |85.725 338 3.3750
14.75 .5807 254 1 1.0000 |38.0 1.4961 |55.562 23/16 2.1875 186.0 3.3858
15.0 5906 2535 1.0039 |38.1 112 1.5000 |56.0 2.2047 186.519 31332 3.4062
15.081  19/32 5938 25.75 1.0138 |38.497 13364 1.5156 |56.356 27/32 2.2188 187.0 3.4252
15.25 6004 35.797 11/64 1.0156 |38.5 1.5157 |57.0 2.2441 |87.312 3716 3.4375
15.478  39/64 6094 26.0 1.0236 |38.894 11732 1.5312 |57.15 21/4 2.2500 88.0 3.4646
15.5 6102 26.194 11/32 1.0312 |39.0 1.5354 |57.944 29/32 2.2812 |88.106 31532 3.4688
15.75 6201 26.25 1.0335 |39.291 135664 1.5469 |58.0 2.2835 ]88.9 3112 3.5000
15.875 58 6250 26.5 1.0433 |39.5 1.6551 |58.738 25/16 2.3125 189.0 3.5039
16.0 6299 26.591 13/64 1.0469 |39.688 19/16 1.5625 |59.0 2.3228 ]90.0 3.5433
16.25 6398 26.75 1.0531 |40.0 1.5748 |593531 211/32 2.3438 |910.488 39/16 3.5625
16.272 41/64 6406 26.998 11/16 1.625 40.084 13764 1.5781 |60.0 2.3622 191.0 3.5827
16.5 6496 27.0 1.0630 |40.481 119532 1.5938 |60.325 23/8 2.3750 ]92.0 3.6220
16.669  21/32 6562 27.25 1.0728 |40.5 1.5945 |61.0 24016 ]92.075 358 6.6250
16.75 6594 27.384 15064 1.0781 |40.878 139564 1.6094 |61.119 21332 24062 |93.0 3.6614
17.0 6693 275 1.0827 |41.0 1.6142 |61.912 27116 24375 ]93.662 311.16 3.6875
17.066 43/64 6719 27.75 1.0925 |41.275 158 1.6250 |62.0 2.4409 ]94.0 3.7008
17.25 6791 27.781 1332 1.0938 |41.5 1.6339 |62.706 215132 2.4668 |95.0 3.7402
17.462 11116 6875 28.0 1.1024 |41.672 141/64 1.6406 |63.0 2.4803 ]95.25 334 3.7500
17.5 6890 |28.178 17/64 1.1094 |42.0 1.6535 |63.5 2112 2.5000 |96.0 3.7795
17.75 6988 28.25 1.1122 |42.069 121132 1.6562 |64.0 25197 ]96.838 31316 3.8125
17.859  45/64 7031 285 1.1220 |42.466 14364 1.6719 |64.294 21732 25312 |97.0 3.8189
18.0 7087 |28.575 118 1.1250 |42.5 1.6732 |65.0 2.5591 |98.0 3.8583
18.25 7185 |28.75 1.1319 |42.862 11116 1.6875 |65.088 29/16 26625 |98.425 378 3.8750
18.256  23/32 7188 |28.972 1964 1.1406 |43.0 1.6929 |65.881 21932 2.5938 |99.0 3.8976
18.5 7283  |29.0 1.1417 |43.259 14564 1.7031 |66.0 2.5984 |100.0 3.9370
18.653  47/64 7344 |29.25 1.1516 |43.5 1.7126 |66.675 258 2.6250 |100.012 315116  3.9375
18.75 7382 |29.369 15/32 1.1562 |43.656 12332 1.7188 |67.0 26378 |101.6 4 4.0000
19.0 7480 29.5 1.1614 |44.0 1.7323 |67.469 22132 2.6562
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Obwas nHdopmaums
Tabnuua ckopocTten pesaHuns

CkopocTb pesaHusi
MeTpoB/MUH 5 8 10 15 20 25 30 40 50 60 70
PyTOB/MUH 16 26 32 50 66 82 98 130 165 197 230

WHcTpymeHT

[vnametp OBOPOTOB B MUHYTY (OB/MWH)
mm oM

1,00 1592 2546 3138 4775 6366 7958 9549 12732 15916 19099 22282
1,50 1061 1698 2122 3183 4244 5305 6366 8488 10610 12732 14854
2,00 796 1273 1592 2387 3183 3979 4775 6366 7958 9549 11141
2,50 637 1019 1273 1910 2546 3183 3820 5093 6366 7639 8913
3,00 531 849 1061 1592 2122 2653 3183 4244 5305 6366 7427
318 13 500 801 1001 1501 2002 2502 3003 4004 5005 6006 7007
3,50 455 728 909 1364 1819 2274 2728 3638 4547 5457 6366
4,00 398 637 796 1194 1592 1989 2387 3183 3979 4775 5570
4,50 354 566 707 1061 1415 1768 2122 2829 3537 4244 4951
476 34 334 535 669 1003 1337 1672 2006 2675 3344 4012 4681
5,00 318 509 637 955 1273 1592 1910 2546 3183 3820 4456
6,00 265 424 531 796 1061 1326 1592 2122 2653 3183 3714
635 1, 251 401 501 752 1003 1253 1504 2005 2506 3008 3509
7,00 227 364 455 682 909 1137 1364 1819 2274 2728 3183
7,94 54 200 321 401 601 802 1002 1203 1604 2004 2405 2806
8,00 199 318 398 597 796 995 1194 1592 1989 2387 2785
9,00 177 283 354 531 707 884 1061 1415 1768 2122 2476
953 33 167 267 334 501 668 835 1002 1336 1670 2004 2338
10,00 159 255 318 477 637 796 955 1273 1592 1910 2228
1,11 7he 143 229 287 430 573 716 860 1146 1433 1719 2006
12,00 133 212 265 398 531 663 796 1061 1326 1592 1857
12,70 1, 125 201 251 376 501 627 752 1003 1253 1504 1754
14,00 114 182 227 341 455 568 682 909 1137 1364 1592
1429 94 111 178 223 334 446 557 668 891 1114 1337 1559
15,00 106 170 212 318 424 531 637 849 1061 1273 1485
1588 Sg 100 160 200 301 401 501 601 802 1002 1203 1403
16,00 99 159 199 298 398 497 597 796 995 1194 1393
17,46 12 91 146 182 273 365 456 547 729 912 1094 1276
18,00 88 141 177 265 354 442 531 707 884 1061 1238
19,05 3, 84 134 167 251 334 418 501 668 835 1003 1170
20,00 80 127 159 239 318 398 477 637 796 955 1114
24,00 66 106 133 199 265 332 398 531 663 796 928
25,00 64 102 127 191 255 318 382 509 637 764 891
27,00 59 94 118 177 236 295 354 472 589 707 825
30,00 53 85 106 159 212 265 318 424 531 637 743
32,00 50 80 99 149 199 249 298 398 497 597 696
36,00 44 71 88 133 177 221 265 354 442 531 619
40,00 40 64 80 119 159 199 239 318 398 477 557
50,00 32 51 64 95 127 159 191 255 318 382 446

80
262

25465
16977
12732
10186
8488
8008
7176
6366
5659
5350
5093
4244
4010
3638
3207
3183
2829
2672
2546
2292
2122
2005
1819
1782
1698
1604
1592

1458

1415
1337
1273
1061
1019
943
849
796
707
637
509

90
296

28648
19099
14324
11459
9549
9009
8185
7162
6366
6018
5730
4775
4511
4093
3608
3581
3183
3006
2865
2579
2387
2256
2046
2005
1910
1804
1790

1641

1592
1504
1432
1194
1146
1061
955
895
796
716
573

100
330

31831
21221
15916
12732
10610
10010
9095
7958
7074
6687
6366
5305
5013
4547
4009
3979
3537
3340
3183
2865
2653
2506
2274
2228
2122
2004
1989

1823

1768
1671
1592
1326
1273
1179
1061
995
884
796
637

110
362

35014
23343
17507
14006
1671
11011
10004
8754
7781
7356
7003
5836
5514
5002
4410
4377
3890
3674
3501
3152
2918
2757
2501
2450
2334
2205
2188

2005

1945
1838
1751
1459
1401
1297
1167
1094
973

875

700

150
495

ATT4T
31831
23873
19099
15916
15015
13642
11937
10610
10031
9549
7958
7519
6821
6013
5968
5305
5010
4775
4298
3979
3760
3410
3341
3183
3007
2984

2735

2653
2506
2387
1989
1910
1768
1592
1492
1326
1194
955

YACTOTA BPALLEHWMA ANA HEYKA3AHHbIX CKOPOCTEW PE3AHNSA MOXET BbIThb MOMYYEHA CMTOXEHUEM
N BbIYMUTAHMEM: Hanpumep, Ans ckopocTh 120 M/MUH CnioxuTe 3HadeHus, ykasaHHble anst 110 n 10 M/MuH.
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DORMER
Ob6wasn nHdpopmaums

OCHOBHbIE TUMNbI XBOCTOBUKOB

UnnuHgpuyeckue xsoctoumkn no DIN 6535 HA

d, |, [ b [ e [ 1, | n
[ |
i L h6 +2 [+0,05| -1 +1 h11
mm mm mm mm mm mm
L. _1 2 | 28 - - - -
LIMnMHapuyeckne XBOCTOBUKM C MbICKOIA 3 | 28| - - - -
no DIN 6535 HB. [nsid, =6...20 mm 4 28 - - - -
5 | 28 | - - - -
"5‘”' I-'-—"I——l-
’]:37 6 | 36| 42 | 18 - | 51
= e : =" 8 (36 | 55| 18 | - |69
=1 e } -
5 ! i 10 |40 | 7 20 - | 85
.
I I 12 45 | 8 |225| - |104
Ons d1 =25 .32 MM 14 45 8 22,5 - 12,7
asin . 16 48 10 24 - 14,2
aft e —
LA b 18 48 10 24 - 16,2
o ply
] 2~ = 20 |50 11| 25| - [182
AL | i 4™ | 25 |56 | 12 | 32 | 17 | 230
| -, 32 | 60| 14 | 36 | 19 | 300
LinnnHapuyeckne XBOCTOBUKU C KOCOW FbICKOW
no DIN 6535 HE. [nad, =6 ... 20 mm Anad, =25...32 Mm
j h
ary e s G-
. n l [ F'h"l
-1 JI. 1‘ } [ _'l'lh.lfh-":
| LS| I g
B
d‘ |1 |4 |5 r, a (bz) (ba) hz (hs)
h6é +2 -1 -30" = h11
mm mm mm mm mm ° mm mm mm mm
6 36 25 18 1,2 2° 4,3 - 5,1
8 36 25 18 1.2 2° 5.5 - 6.9
10 40 28 20 1,2 2° 71 - 8,5
12 45 33 22,5 1,2 2° 8,2 - 10,4
14 45 33 22,5 1,2 2° 8,1 - 12,7
16 48 36 24 1,6 2° 10,1 - 14,2
18 48 36 24 1,6 2° 10,8 - 16,2
20 50 38 25 1,6 2° 11,4 - 18,2 -
25 56 44 32 1,6 2° 13,6 9,3 23,0 24,1
32 60 48 35 16 2 155 9.9 30.0 312
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Obwas nHdopmaums

LinuHapuyeckne XxBOCTOBUKN

[vnana3oH anameTpoBs b | r
no DIN 1809 d h12 | £1T16
mm mm mm mm
. : :il_ 30 |mo 35| 16 | 22
diu_-l d b or 35 |mo 40| 2 2,2
n ot 40 |pmpo 45| 22 2,5 0,2
or 4,5 no 55| 2,5 2,5
or 55 no 6,5 3 3
ot 65 |po 80| 35 3,5
ot 8,0 no 95| 45 4,5
ot 9,5 no 11,0 5 5
ot 11,0 no 13,0 6 6 0,4
ot 13,0 oo 15,0 7 7
ot 15,0 no 18,0 8 8
ot 18,0 oo 21,0 10 10
KoHyc Mop3e ¢ pe3b00BbIM OTBEPCTUEM
no DIN 228 A
|
0 9,045 - 50 53 0,05205
1 12,065 M6 53,5 57 0,04988
2 17,780 M10 64 69 0,04995
3 23,825 M12 81 86 0,05020
4 31,267 M16 102,5 109 0,05194
5 44,399 M20 129,5 136 0,05263
6 63,348 M24 182 190 0,05214
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KoHyc Mopae ¢ pe3bboBbim otBepcTuem no DIN 228 B

]

Ob6wasn nHdpopmaums

4 l b 2 L ! KoHycHocTb Ha
KoHyc Mop3e -1 h13 max.
MM Anametpa
mm mm mm mm mm mm
0 9,045 56,5 3,9 4 10,5 59,5 0,05205
1 12,065 62 52 5 13,5 65,5 0,04988
2 17,780 75 6,3 6 16 80 0,04995
3 23,825 94 7,9 7 20 99 0,05020
4 31,267 117,5 11,9 8 24 124 0,05194
5 44,399 149,5 15,9 10 29 156 0,05263
6 63,348 210 19 13 40 218 0,05214
LUunnuugpuyeckne xsoctosumkmn no DIN 10
-.'_3
a | [nanasoH guameTpoB a |
d h9 h11 d h9 h11
mm mm mm mm mm mm
o1 1,32| go 1,50 1,12 4 Ot 8,50| o 9,50| 7,10 10
(Oks 1,50| go 1,70| 1,25 4 Ot 9,50| o 10,6/ 8,00 11
(Oks 1,70| go 1,90| 1,40 4 Ot 10,6] oo 11,8] 9,00 12
o1 1,90| go 2,12| 1,60 4 ot 11,8| oo 13,2| 10,0 13
o1 2,12| po 2,36 1,80 4 Ot 13,2| oo 15,0 11,2 14
(Oks 2,36| go 2,65| 2,00 4 Ot 15,0| oo 17,0l 12,5 16
OoT 2,65| oo 3,00 2,24 5 OoTr 17,0| oo 19,00 14,0 18
(Oks 3,00] oo 3,35 2,50 5 Ot 19,0 oo 21,2| 16,0 20
(Oks 3,35 oo 3,75| 2,80 5 ot 21,2| no 236| 18,0 22
(Oks 3,75| oo 4,25| 3,15 6 ot 23,6/ oo 26,5| 20,0 24
o1 4,25| no 4,75| 3,55 6 ot 26,5| oo 30,0 224 26
(Oks 4,75| no 5,30/ 4,00 7 ot 30,0/ oo 33,5| 25,0 28
(Oks 5,30] oo 6,00| 4,50 7 Ot 33,5| oo 37,5| 28,0 31
(Oks 6,00| go 6,70| 5,00 8 ot 37,5| oo 42,5 315 34
(Oks 6,70| go 7,50 5,60 8 Ot 42,5| oo 47,5 355 38
Ot 7,50| oo 8,50| 6,30 9 ot 47.5| no 53,0/ 40,0 42
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Obwas nHdopmaums

LinnuHapuyeckme xsocTtoBmkm no DIN 1835 A

D1 —

S — . -
. ]

LinnuHapuyeckme xsocTtosuku no DIN 1835 B

Ons d1 =6 ... 20 MM [nsid1 =25 ... 63 mm
L ——_ | - L]
- | s - -
- T
| Y ] - g Ex
ol ] b ol b | ] BT,
" -, |
d, I, b, e, L h,
A=h8, B=h6 +2 +0,05 -1 +1 h13
mm mm mm mm mm mm
3 28 - - - B
4 28 5 5 5 :
5 28 5 5 5 :
6 36 4,2 18 - 4.8
8 36 55 18 - 6,6
10 40 7 20 - 8,4
12 45 8 22,5 - 10,4
16 48 10 24 - 14,2
20 50 11 25 - 18,2
25 56 12 32 17 23
32 60 14 36 19 30
40 70 14 40 19 38
50 80 18 45 23 47,8
63 90 18 50 23 60,8

LmnuHapuyeckme xsoctoBuku no DIN 1835 D
i

[T LR
|

d, l 1, d d d
hé +2 +2 pasmep Hapy>XHbIN @ BHYTPEHHUI @
mm mm mm HOMUHaIbHbIN mm mm
6 36 10 W 5,90-20 59 4,27
10 40 10 W 9,90-20 9,9 8,27
12 45 10 W 11,90-20 11,9 10,27
16 48 10 W 15,90-20 15,9 14,27
20 50 15 W 19,90-20 19,9 18,27
25 56 15 W 24,90-20 249 23,27
32 60 15 W 31,90-20 31,9 30,27
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LinnnmHapuyeckme XBOCTOBMKM € kocou nbickon no DIN 1835 E

Ob6wasn nHdpopmaums

ho 1

d, L 1, I r, a (b,) (b,) h, (h,)
h6 +2 -1 min. -30° = h13

6 36 25 18 1,2 2° 4,8 3,5 4,8 5,4
8 36 25 18 1,2 2° 6,1 4,7 6,6 7,2
10 40 28 20 1,2 2° 7,3 57 8,4 9,1
12 45 33 22,5 1,2 2° 8,2 6,0 10,4 11,2
16 48 36 24 1,6 2° 10,1 7,6 14,2 15,0
20 50 38 25 1,6 2° 11,5 8,4 18,2 191
25 56 44 32 1,6 2° 13,6 9,3 23,0 241
32 60 48 35 1,6 2° 15,5 9,9 30,0 31,2
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CsepneHue

OcCHOBHbIE 3N1EMEHTHI cBepna

B

L &
;“‘x’;

3artblinok nepa

TonwuHa nepemMbIykn

MonepeyHas pexyLias Kpomka

BenuunHa 3aTbinoBku

CTpyxe4yHasi kaHaBka

LOnameTp cnvHkK ceepra

JleHTouka

Yron nonepeyHomn pexyLien KpoMKU

O~NOO D WN -

O6wasn anuHa

XBOCTOBMK

Pa6Goyas yactb

O6patHast KOHYCHOCTb Ha 3TOW AnvHe
LLinpnHa neHTo4kn

LWnpuHa nepa ceepna

Yron npv BepLUnHe

MaBHas pexyLuas kpoMka
OnameTp ceepna

[nvHa rnaBHON pexyLLen KPOMKU
BeplmHa

CTpyXe4Has kaHaBka

Mepo

Kanubpytowasa yacTtb

[nuHa cTpy)Xe4Hon KaHaBKU
KonbLo

Ilanka

OUVOoOZZIrxX«~"ITOMMOO®>»

S | |

9 [loatodka nepemMblykm
(nokasaHa yBenuM4eHHoW)

10 MNepegHui yron Ha nepedepun ceepna

11 Yron 3aTbiNOBKW rMaBHOW pexyLuen
KPOMKM

12 3aTtblnoBaHHasi NOBEPXHOCTb

13 Yron nonepeyHon pexyLuen KpoMK1

w
(o]



CeeprieHune

O6wume ykaszaHnsa No CBEPNEHUIO

1.

BbiGepuTe onTuMarnbHoe cBepro As BbIMOMHAEMON onepauumn, yunTbiBas
XapakTepucTuku obpabaTsiBaemoro Matepuarna, cTaHka u ucnonbayemornt COX.

HexecTtkocTb 06pabaTtbiBaeMoi AeTanu v WNUHAENS CTaHKa MOryT NPUBECTU K
nornomke cBepna. >KecTkoCTb MOXHO YBENMUYMTb, UCMOMb3Ys CBEpria C HAUMEHbLLEN
BO3MOXXHOW OJTMHON.

Mpn cBepneHun BaXXHO NpaBuIibHOE 3aKkpenneHne MHCTPYMEHTa, CBeprio OJMKHO
MMEeTb MMHUMalnbHOE pagnanbHoOe OuneHne 1 He nepemMeLllaTtbCca B naTpoHe.

[MpaBunbHOE 3aKpenneHne cBepn ¢ KOHYCOM Mop3e ocHOBaHO Ha JOCTAaTOMHOM
KOHTaKTe KOHU4YECKMX MOBEPXHOCTEN XBOCTOBUKA CBEpra v naTpoHa. |/|CFIOJ'Ib3yl7ITe
MOJTOTOK U3 MATKOro Mmetarnna nnn pe3nHbl And 3akpenrneHna ceBepsl B naTpoHe.

Mpun cBepneHUn HeKOToPbIX MaTepuarioB PeKOMeHAYeTCs UCMONb30BaTb CMa304HO-
oxnaxaatoLme xuakoctu. Mpu ux npumeHeHnn yéeguteck, Yto COX nogaercs B
J0CTaTOMHOM KOMMYEeCTBe, B TOM YMCIE U K BEPLUMHE CBepna.

YpaneHue CTPYXKN Heobxogumo ans obecneyveHnss HaOEXHOCTU npotecca
cBeprieHus. He ,D,OI'IyCKaVITe 3abuBaHus Cpr)KKOﬁ CTPY>Xe4HbIX KaHaBOK cBepna.

Mpn nepeTouyke ceepna Heobxooumo crneaguThb 3a npaBUS1IbHOCTbIO 3aTOYKU
reomeTpun BepLlnHbl cBepna 1 3a NoJfIHbIM yaaneHmem cnegos U3HOCaA.

BbIBOP TUMA CBEPIIA

Dormer npegnaraet LWMpOKuUiA BbIGOp CTaHAAPTHBIX CBEPM U CBEpr1, Matepuan

1 reoMeTpus KOTOPbIX ONTUMMU3NPOBaHbI AN onpeaeneHHbix obpabaTbiBaembix
martepuanos v onepauumii. K npumepy, ceepna ¢ HebonbLumMm yrinoM nogbema
CTPY>KEYHOW KaHaBKU Nyylle NCMonb30BaTh ANA 06paboTkn KOPOTKOCTPYKEUYHbIX
marepuvanos.

Mpwu BbIGOPE TNa cBepna HeobXoAMMO y4nTbiBaTh criegyroLme akTopbl:

OBPABATBIBAEMbI/ MATEPVAN e BV MCMNONB3YEMOW OCHACTKN

MYyBUHY CBEPJIEHNA e XXECTKOCTb V1 PAOWANTBHOE BUEHUE
OCHACTKM

BO3MOXHOCTW CTAHKA e PACIONOXEHVE OCU OTBEPCTUA:

FTOPU3OHTANBHOE 1NN BEPTUKAJTBHOE

MCNONb3YEMbIA BUL OXNAXAEHWA CBEPNO BPALLAETCA N HENOABWXHO

COCTOAHME CTAHKA e KOHTPOIb 3A BbIXOOOM CTPY>KW
TPEBYEMYHO e TPEBOBAHUA K TOYHOCTU OTBEPCTUA
MPON3BOOUTENIBHOCTb
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CseprneHue

BbIBEOP TUIMA CBEPIA, MOJAYU N CKOPOCTW PE3AHUNA ANA PASITNMYHBLIX
OBPABATBIBAEMbIX MATEPUNAIIOB

MpaBunbHbIA BLIGOP CBEprna M HasHayeHWe PeXUMOB pe3aHus MoryT ObiTb caenaHsbl
no pekomeHgaumsim katanora Dormer unu nporpammel Product Selector. Ho kpome
BbILLEYNOMSHYThIX, eLle HeKoTopble hakTopbl CrieayeT NPUHSATE BO BHUMAHWeE:

WHCTpyMeHTanbHbI MaTepuan cBeprnia - Afns NPOM3BOACTBA CBEPN UCMONb3YHTCs
GbicTpopexyllias cranb, ObiCTpopexylas cranb ¢ aobaBneHneM kobansta unu
TBepabli cnnas. Kaxapli MaTtepuan WMeeT onpeferneHHble npeumyLlectsa Mo
CpaBHEHWIO ¢ ApyrMmu. BeicTpopexylias crtans o6rnagaeT BbICOKUMU MPOYHOCTHLIMU
XapaKTepucTKamm, HO OTHOCUTENbHO HU3KOM TBEPAOCTLI. C ApYroi CTOPOHbI, TBEPAbII
CnnaB UMeET HU3KYH YAapHYIO MPOYHOCTb U BbICOKYH TBEPAOCTb.

FeomeTpvm ceepna - OonbLIoe  KONMMYecTBo O6pa6aTbIBaeMbIX Mmarepunanos
O6yCﬂaBJ'II/1BaeT Hanun4due ceepn pasnquoﬁ reomeTpun. Yactb cBeps, T.H. cBepna
obuero NpUMEeHeHnda, MOryT MnpUMeHATbCA Ond O6pa6OTKVI MHOIrmx martepuarnos.
}J,pyra;l YacTb NpefHa3Ha4YeHa TONbKO AnA CBeprieHUA KOHKPEeTHOro Tuna martepuarnos,
HanpumMmep, Hep)KaBeIOLLI,eIZ cTanu, antoMnHNAa nnn nnactuka.

MN3HococToMKME NOKPLITUSA - Ha CBeprna HaHOCUTCS Psif, UBHOCOCTOMKMX MOKPbLITUIA, B T.
4. TiN, TiAIN. OHu nossonstoT paboTatb ¢ 6onbluelt NPOM3BOAUTENBHOCTbIO, Yy4Llas
NOBEPXHOCTHYIO TBEPAOCTb, TENNOMPOBOAHOCTb U KOIMMULMEHT TpeHMA cBepna.

KomMOuHMpYyst  ykasaHHble akTopbl, MOXHO TMOMy4YnTb HOMEHKNaTypy CBepn,
NnepekpbiBaloLLyl0 BCe BO3MOXHble obrnacTy npumeHenusi. W3  Hee cnepyet
BblOMpaTb ONTUMarnbHbIA ANS  KOHKPETHOTO Cryyasl MWHCTPYMEHT, HauuMHas cC
HEMOKPLITOro BLICTPOPEXYLLEro cBepria Co CTaHAapTHOW 3aTO4KoW M 3akaHyuBas
BbICOKOMNPOM3BOAUTENbHLIM TBEPAOCNNaBHbIM CBeproM ¢ nokpbiTnem TIALN.

Pa3smep oTBepcTus

ToyHoCTb 06paboTaHHOro OTBEPCTUA BO3pACTaET C yNyyllEeHMEM reOMeTpUn, B1uaa
MHCTPYMEHTarbHOro Matepuana v nokpbITUs UCnonb3yemoro ceepna. B obwem cnyyae
CBEPIIOM CO CTaHAAPTHOM rEOMETPUEN MOXHO NOMyYUTb OTBEPCTUE C JOMYCKOM MO
H12. B 6naronpusaTHbIX YCNOBUSIX TBEPAOCMNIABHOE CBEPSIO C ONTUMU3NPOBAHHOWN
3aTOYKON MO3BOMSAET MONYy4YUTb OTBEPCTME C A0NyckoM no H8.

Onsa nyywero NOHUMaHUA HUXe NpuBeAeEHbl Pa3nUYHbIE TUMbl CBEPN U TOYHOCTb
OTBEPCTUN, UMM 06paboTaHHbIX:

HSS cBepna obuiero npumeHeHus - H12
HSS / HSCo ceepna PFX ¢ napabonuueckum npogunem cTpy>xeyHon kaHaeskm - H10
HSS / HSCo BricokonpoussoautenbHble ceepna ADX ¢ nokpbitvem TiN/ TIALN - H9

TeeppocnnaeHble ceeprna CDX ¢ nokpbitnem TiN / TIALN - H8
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DORMER

CBeprieHune
HoMuHanbHbIN AnameTp oTBepCTUS (MM)
& (mm) H8 H9 H10 H12
<3 0/+0.014 0/+0.025 0/+0.040 0/+0.100
>3<6 0/+0.018 0/+0.030 0/+0.048 0/+0.120
>6<10 0/+0.022 0/+0.036 0/+0.058 0/+0.150
>10<18 0/+0.027 0/+0.043 0/+0.070 0/+0.180
>18 <30 0/+0.033 0/+0.052 0/+0.084 0/+0.210
HomuHanbHbIV AnameTp oTBepcTUs (4H0MMOB)
@ (norim) H8 H9 H10 H12
<.1181 0/+0.0006 0/+0.0010 0/+0.0016 0/+0.0040
>.1181<.2362 0/+0.0007 0/+0.0012 0/+0.0019 0/+0.0048
>.2362 <.3937 0/+0.0009 0/+0.0015 0/+0.0023 0/+0.0059
>.3937<.7087 0/+0.0011 0/+0.0017 0/+0.0028 0/+0.0071
>.7087<1.1811 0/+0.0013 0/+0.0021 0/+0.0033 0/+0.0083

Mpn cBepneHnn HeKOTOPLIMU TUNaMK CBEPST MOXHO NOMy4nTb Gornee TOYHbIN AOMYCK
Ha AnameTp OTBepCTusi, YeM Heobxogumo. [loaTomy Ansg oTBepCTUi Noa Hape3aHue
pe3bbbl nu passepTbiBaHWe HeobxoanMo BbIGMpaTh cBeprna GonbLlero guameTpa, 4em
pekomeHayeTcs.

PekomeHaauum no Bbl60py CKOPOCTWU 1 nodayun Ana CtyneH4yatblX UHCTPYMEHTOB
Mpn pacyeTe pexUMOB pe3aHus ANS CTyNeH4YaTbiX WHCTPYMEHTOB, TaKUX Kak
LEHTPOBOYHbIE W CTyMeH4yaTble cBepra, Heobxogumo BblbupaTb Mexay ABYMs
AvameTtpamu. Hambonblunii pexyLimin anametp Ucnonb3yeTcsa Ans pacyeTa CKopocTu
(06/MUH), HAMMEHBLUWI - ANSA HasHadYeHns nogayn (Mm/o6).

Mogaya COX yepes MHCTPYMEHT

MopBon COX yepe3 MHCTPYMEHT NpegHa3HayYeH Ansi HanpaBreHUst MOToKa XMOKOCTU
HenocpeacTBEHHO B 30HY pe3aHust, K BEpLUMHE CBepria, Y4To crocobeTByeT ahheKTUBHOMY
oTBOAY TeNa W MOBLIWAET CTOMKOCTb MHCTPYMeHTa. BblicokonpoussBoguTenbHble
cBepra TpebytoT 6onee BbiCOkOro AaeneHusi, T.k. COX ncrnonb3yetcs He TonbKko Ans
OXNAXOEHUA UHCTPYMEHTA, HO U AN 3BaKyauuu CTPYXKU npu pabote ¢ GonbLummu
nogavamu. Yem Bbiwe aasneHne COXK, Tem nyudlle OTBOAMTCA TEMMO U CTPyXKa U3
30Hbl pe3aHusi. CoBpeMeEHHbIE BbICOKOMPOM3BOAUTENbHLIE CBEpra TpebyloT noasoaa
COX nopa paBneHnem He meHee 20 aTm.

PapnanbHoe bueHne

PaguanbHoe BGrueHne nsmepseTcs Ha pexyLLmMX KpOMKax MHCTPYMEHTA, 3aKpenneHHoro
B NaTpoHe, Npu ero BpaLleHun. Y4uTeiBaeTcsa obLuee nokasaHme niankaropa.

[ns TBepaocnnaeHbIX cBepn makc. bueHne 0.02 mm.

[ns BbicokoNponseoauTenbHbIX BbICTPOPEXyLUX ceeprn makc. ueHne 0.11 mm.

[ns ctaHgapTHBIX BbICTPOPEXYLLNX CBEPN AN pacyeTa Makc. bueHus ncnomnbsynte
dopmyny 0.01mm x (O6wasa anunHa / gunametp) + 0.03 mm.
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CBeprneHue
dopma CTpy>Ke4HOWN KaHaBKn
Onwncanune Tun cTpy>e4YHOn KaHaBKu O6nacTb NpUMeHeHus
Tun H - nonoras cnupanb Csepna Ans naTyHu 1 nnacTtuka.
H (yron nogbema crnvpanu ot
10° pgo 20°).
e Tun N - cTangapTHas Caepna o6Lero npuMeHeHust.
H cnupans (yron nogbema
cnupanu ot 21° go 34°).
Tun W - KpyTasa cnvpanb Caepra Ansi HepXKaBetoLLen cTanm un
w (yron nogbema crnvpanu ot antoMnHnS. BbICOKOnpOMSBO,D.VITeﬂbeIe
35° [0 45°). cBepra obLLero npMMeHeHus.
[ CTW - NOCTOSIHHO CTpyxXeyHas kaHaBKa Tuna
. mal yYTOHYAIOLLAACH NepeMbIUKa. N € yMEHbLLEHHbIM [AvamMeTpom
ﬁ cepaueBnHbl Mo BCeu AnunHe
CTPY>KEYHOWN KaHaBKM.

Tun reomeTpmmn BepLUNHBLI cBepra

OnucaHne Twvn reoMeTpun BEPLUUHBI

CraHpgapTHas reoMeTpus C 4BOVHOWN reoMeTpuen.

P CraHpgapt National Aerospace 907. O6LenpuHATLIM cTaHAapT B
NAS aBMacTpoOEHUN.
207

[ MoagTouka BepLmnHbI. cnonbsyeTtcsa Ha ceepnax 60nbLIoro
,.!'f =i anameTpa ¢ 60MbLION NONepeyHON pPeXyLLENn KPOMKOW.

PS reomeTtpus BeplumHbl y ceBepn A002. Ctangapt Dormer.

PS

CneuuanbHas reometpusd. Ctangapt Dormer ansa ceepn cepum
5 P ADX n CDX.
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CaepreHue rnyboKnx oTBEPCTUMN

CBeprieHune

Mpu cBepneHun rnyGoKkMX OTBEPCTUIA MOTYT GbiTb UCMONb30BaHbl pasnnyHble MeToab.
Hwxe, Ha npumepe cBeprieHust oTBepcTUs rmy6uHon 10xd, NpuBedeHbl YETLIPE U3 HUX.

1)
CeepreHve Ceepnexue CeepneHue ¢ CBepneHuve 3a oauH
Habopom ceepn Habopom cBepn BbIBOAOM npoxop,
Konunuectso 3 2 1 1
cBepn (2,5xD, 6xD,10xD) (2,5xD,10xD) (10xD) (10xD)
CraHpgapTHas 2,5xD ADX nnu CraHgapTHas feomerpus PFX
1 cBepna ans
Tun ceepna | reometpus, obLiero PFX reometpusi, obLiero
obpaboTku crew,.
npUMeHeHns 10xD PFX NpUMeHeHns
BMOOB MaTepuanos
Foporoit o SKOHOMUECKN TpebytoLumii OKoHOMUYEeCKH
Tpebytowunin Gonee o
+/- o 3HaunTenbHbIX aPPeKTUBHbBIN
3HaYUTErNbHbIX 9 DEKTUBHBIN, .
o BpPeMeHHbIX 3aTpaT BbicTpbin
BPEMEHHbIX 3aTpaT GbICTpbIi
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CBepneHue

Pa3mepHbIn pag ceepn no ctaHgapty DIN

(i3]
L] - -
- I -

DIN 1897 DIN 338 DIN 340 DIN 1869 DIN 6537 DIN 345
d, 1 1, 1 l, 1 1, 1, 1, 1 l, 1 1, 1 1, 1 , 1 1,
mm mm mm mm mm mm mm m mm mm

Cepus 1 Cepus 2 Cepusa 3 L

<0,24 19 (1,5 19 | 25
<0,30 19 | 1,56 ] 19 3
<0,38 19 2 19 4
<0,48 19 | 25 ] 20 5
<0,53 20 3 22 6 32 12
<0,60 21 | 35| 24 7 35 | 15
<0,67 22 4 26 8 38 | 18
<0,75 23 | 45| 28 9 42 | 21
<0,85 24 5 30 | 10 | 46 | 25
<0,95 25 | 55| 32 1" 51 29
< 1,06 26 6 34 | 12 | 56 | 33
<1,18 28 7 36 | 14 | 60 | 37
<1,32 30 8 38 | 16 | 65 | 41
<1,50 32 9 40 | 18 | 70 | 45
<1,70 34 | 10 | 43 | 20 | 75 | 50 | 115 | 75
<1,90 36 1" 46 | 22 | 80 | 53 | 115 | 75
<212 38 | 12 | 49 | 24 | 85 | 56 | 125 | 85 | 160 | 110 | 205 | 135
<2,36 40 | 13 | 53 | 27 | 90 | 59 | 135 | 90 | 160 | 110 | 215 | 145
<2,65 43 | 14 | 57 | 30 | 95 | 62 | 140 | 95 | 160 | 110 | 225 | 150
<3,00 46 | 16 | 61 33 | 100 | 66 | 150 | 100 | 190 | 130 | 240 | 160 | 62 | 20 | 66 | 28 | 114 | 33
<3,20 49 | 18 | 65 | 36 | 106 | 69 | 155 | 105 | 200 | 135 | 240 | 1770 | 62 | 20 | 66 | 28 | 117 | 36
<3,35 49 | 18 | 65 | 36 | 106 | 69 | 155 | 105 | 200 | 135 | 240 | 170 ] 62 | 20 | 66 | 28 | 120 | 39
<375 52 | 20 | 70 | 39 | 112 | 73 | 165 | 115 | 210 | 145 | 265 | 180 | 62 | 20 | 66 | 28 | 120 | 39
<425 55 | 22 | 75 | 43 | 119 | 78 | 175 | 120 | 220 | 150 | 280 | 190 | 66 | 24 | 74 | 36 | 124 | 43
<475 58 | 24 | 80 | 47 | 126 | 82 | 185 | 125|235 | 160 | 295 | 200 | 66 | 24 | 74 | 36 | 128 | 47
<530 62 | 26 | 86 | 52 | 132 | 87 | 195 | 135 | 245 | 170 | 315 | 210 | 66 | 28 | 82 | 44 | 133 | 52
<6,00 66 | 28 | 93 | 57 | 139 | 91 | 205 | 140 | 260 | 180 | 330 | 225 | 66 | 28 | 82 | 44 | 138 | 57
<6,70 70 | 31 | 101 | 63 | 148 | 97 | 215 | 150 | 275 | 190 | 350 | 235} 79 | 34 | 91 53 | 144 | 63
<7,50 74 | 34 | 109 | 69 | 156 | 102 | 225 | 155 | 290 | 200 | 370 | 250 } 79 | 36 | 91 53 | 150 | 69
<8,50 79 | 37 | 117 | 75 | 165 | 109 | 240 | 165 | 305 | 210 | 390 | 265 | 89 | 40 | 103 | 61 | 156 | 75
<9,50 84 | 40 | 125 | 81 | 175 | 115 | 250 | 175 | 320 | 220 | 410 | 280 | 89 | 40 | 103 | 61 | 162 | 81
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CBeprieHune
PasmepHbin pag ceepn no ctaHgapty DIN

DIN 1897 DIN 338 DIN 340 DIN 1869 DIN 6537 DIN 345
d1 II I2 |1 IZ I1 I2 I| IZ |1 IZ I1 I2 |1 IZ I1 I2 II IZ
mm mm mm mm mm mm mm mm mm mm
Cepus 1 Cepus 2 Cepua 3 K L
<10,60 | 89 | 43 | 133 | 87 | 184 | 121 | 265 | 185 | 340 | 235 | 430 | 295 | 102 | 55 | 118 | 70 | 168 | 87
<11,80 | 95 | 47 | 142 | 94 | 195 | 128 | 280 | 195 | 365 | 250 102 | 55 | 118 | 70 | 175 | 94
<13,20 | 102 | 51 | 151 | 101 | 205 | 134 | 295 | 205 | 375 | 260 107 | 60 | 124 | 76 | 182 | 101
<14,00 | 107 | 54 | 160 | 108 | 214 | 140 107 | 60 | 124 | 76 | 189 | 108
<15,00 | 111 | 56 | 169 | 114 | 220 | 144 115 | 65 | 133 | 82 | 212 | 114
<16,00 | 115 | 58 | 178 | 120 | 227 | 149 115 | 65 | 133 | 82 | 218 | 120
<17,00 | 119 | 60 | 184 | 125 | 235 | 154 123 | 73 | 143 | 91 | 223 | 125
<18,00 | 123 | 62 | 191 | 130 | 241 | 158 123 | 73 | 143 | 91 | 228 | 130
<19,00 | 127 | 64 | 198 | 135 | 247 | 162 131 | 79 | 153 | 99 | 233 | 135
<20,00 | 131 | 66 | 205 | 140 | 254 | 166 131 | 79 | 153 | 99 | 238 | 140
<21,20 | 136 | 68 261 | 171 243 | 145
<2240 | 141 | 70 268 | 176 248 | 150
<23,00 | 141 | 70 268 | 176 253 | 155
<23,60 | 146 | 72 275 | 180 276 | 155
<25,00 | 151 | 75 282 | 185 281 | 160
<26,50 | 156 | 78 290 | 190 286 | 165
<28,00 | 162 | 81 298 | 195 291 | 170
<30,00 | 168 | 84 307 | 201 296 | 175
<3150 | 174 | 87 316 | 207 301 | 180
<31,75 | 180 | 90 306 | 185
<33,50 | 180 | 90 334 | 185
<3550 | 186 | 93 339 | 190
<37,50 | 193 | 96 344 | 195
<40,00 | 200 | 100 349 | 200
<4250 | 207 | 104 354 | 205
<45,00 | 214 | 108 359 | 210
<4750 | 221 | 112 364 | 215
<50,00 | 228 | 116 369 | 220
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CseprneHue
PasmepHbin psg ceepn no ctaHgapty ANSI

ﬂec{lTMHHhIfi [leCATUYHbII Pasmep y pcanbHas | Or cepusn KoHyc Mopse
AOUMOBbLIN MeTpUyecKkui MaLUMHHOro BUHTa AnNuHa XBOCTOBUK
d1 d1 |1 IZ |1 IZ I| I2 I1 IZ
aonm atonm Oonm )71V oo | aonv aonm nonm
0.0059-0.0079 0.150-0.200 3/4 116
0.0083-0.0100 0.211-0.254 3/4 5/64
0.0105-0.0130 0.267-0.330 3/4 3/32
0.0135-0.0145 0.343-0.368 3/4 18
0.0150-0.0157 0.380-0.400 3/4 3/16
0.0160-0.0200 0.406-0.508 7/8 3/16
0.0210-0.0225 0.533-0.572 1. 1/4
0.0236-0.0250 0.600-0.635 1.1/8 5/16
0.0256-0.0280 0.650-0.711 1.1/4 3/8
0.0292-0.0330 0.742-0.838 1.3/8 1/2
0.0335-0.0380 0.850-0.965 1.1/2 5/8
0.0390-0.420 0.991-1.067 1.3/8 12 1.5/8 11/16 2.1/4 1.1/8
0.0430-0.0469 1.092-1.191 1.3/8 12 1.3/4 3/4 2.1/4 1.1/8
0.0472-0.0625 1.200-1.588 1.5/8 5/8 1.7/8 7/8 3. 1.3/4
0.0630-0.0635 1.600-1.613 1.11/16 | 11/16 1.7/8 7/8 3.3/4 2.
0.0650-0.0781 1.650-1.984 1.1116 | 11/16 2. 1 3.3/4 2.
0.0785-0.0787 1.994-2.000 1.11/16 | 11/16 2. 1 4.1/4 2.1/4
0.0807-0.0860 2.050-2.184 1.3/4 3/4 2.1/8 1.1/8 4.1/4 2.1/4
0.0866-0.0938 2.200-2.383 1.3/4 3/4 2.1/4 1.1/4 4.1/4 2.1/4
0.0945-0.0995 2.400-2.527 1.13/16 | 13/16 2.3/8 1.3/8 4.5/8 2112
0.1015-0.1065 2.578-2.705 1.13/16 | 13/16 2112 1.7/16 4.5/8 2112
0.1094 2779 1.13/16 | 13/16 2.5/8 1.1/2 4.5/8 2112
0.1100.1130 2.794-2.870 1.7/8 7/8 2.5/8 1.1/2 5.1/8 2.3/4
0.1142-0.1160 2.900-2.946 1.7/8 7/8 2.3/4 1.5/8 5.1/8 2.3/4
0.1181-0.1250 3.000-3.175 1.7/8 7/8 2.3/4 1.5/8 5.1/8 2.3/4 5.1/8 1.7/8
0.1260-0.1285 3.200-3.264 1.15/16 | 15/16 2.3/4 1.5/8 5.3/8 3. 5.3/8 2.1/8
0.1299-0.1406 3.300-3.571 1.15/16 | 15/16 2.7/8 1.3/4 5.3/8 3 5.3/8 2.1/8
0.1417-0.1496 3.600-3.800 2.1/16 1. 3. 1.7/18 5.3/8 3 5.3/8 2.1/8
0.1520-0.1562 3.861-3.967 2.116 1. 3.1/8 2. 5.3/8 3 5.3/8 2.1/8
0.1570 3.988 2.1/8 1.1/16 3.1/8 2. 5.3/4 3.3/8
0.1575-0.1719 4.000-4.366 2.1/8 1.1/16 3.1/4 2.1/8 5.3/4 3.3/8 5.3/4 2112
0.1730-0.1820 4.394-4.623 2.3/16 1.1/8 3.3/8 2.3/16 5.3/4 3.3/8 5.3/4 2112
0.1850-0.1875 4.700-4.762 2.3/16 1.1/8 3.172 2.5/16 5.3/4 3.3/8 5.3/4 2112
0.1890-0.1910 4.800-4.851 2.1/4 1.3/16 3.1712 2.5/16 6. 3.5/8 6. 2.3/4
0.1929-0.2031 4.900-5.159 2.1/4 1.3/16 3.5/8 2.7116 6. 3.5/8 6. 2.3/4
0.2040-0.2188 5.182-5.558 2.3/8 1.1/4 3.3/4 2.1/2 6. 3.5/8 6. 2.3/4

[ns nepeBofa B AecAaTnYHbIe Apobu cMm. cTp.30-31
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CBeprieHune
Pa3mepHbin psag ceepn no ctaHgapty ANSI

- '] -
- I u
[ecATUYHbIN [ecATUYHbIN Pasmep YHusepcaneHasa | [nuxHas cepus KoHyc Mopze
AOWMOBBbI MeTpUYeckuin MalUUHHOTO BMHTa AnvHa XBOCTOBMK
d1 dI I1 IZ |1 IZ I| |2 II |2
LoVM atonm owonm | aroim alle)71Y] LM aonm atonm
0.2205-0.2344 5.600-5.954 2.7/16 | 1.5/16 3.7/8 2.5/8 6.1/8 3.3/4 6.1/8 2.7/8
0.2362-0.2500 6.000-6.350 2112 1.3/8 4. 2.3/4 6.1/8 3.3/4 6.1/8 2.7/8
0.2520 6.400 2.5/8 | 1.7/16 4.1/8 2.7/8 6.1/4 3.7/8
0.2559-0.2656 6.500-6.746 2.5/8 | 1.7/16 4.1/8 2.7/8 6.1/4 3.7/8 6.1/4 3.
0.2660-0.2770 6.756-7.036 21116 | 1.1/2 4.1/8 2.7/8 6.1/4 3.7/8 6.1/4 3.
0.2795-0.2812 7.100-7.142 21116 | 1.1/2 4.1/4 |215/16 | 6.1/4 3.7/8 6.1/4 3.
0.2835-0.2900 7.200-7.366 2.3/4 | 1.9/16 4.1/4 |215/16 | 6.3/8 4. 6.3/8 3.1/8
0.2913-0.2969 7.400-7.541 2.3/4 | 1.9/16 4.3/8 | 3.1/16 6.3/8 4. 6.3/8 3.1/8
0.2992-0.3020 7.600-7.671 2.13/16 | 1.5/8 4.3/8 | 3.1/16 6.3/8 3.1/8
0.3031-0.3125 7.700-7.938 2.13/16 | 1.5/8 4.1/2 | 3.3/16 6.3/8 4. 6.3/8 3.1/8
0.3150-0.3160 8.000-8.026 2.15/16 | 1.11/16 | 4.1/2 | 3.3/16 6.1/2 4.1/8 6.1/2 3.1/4
0.3189-.03281 8.100-8.334 2.15/16 | 1.11/16 | 4.5/8 | 3.5/16 6.1/2 4.1/8 6.1/2 3.1/4
0.3307-0.3438 8.400-8.733 3. 1.11/16 | 4.3/4 | 3.7/16 6.1/2 4.1/8 6.1/2 3.1/4
0.3465-0.3594 8.800-9.129 3.1/16 | 1.3/4 4.7/8 3.1/2 6.3/4 4.1/4 6.3/4 3.1/2
0.3622-0.3750 9.200-9.525 3.1/8 | 1.13/16 5. 3.5/8 6.3/4 4.1/4 6.3/4 3.112
03770-0.3906 9.576-9.921 3.1/4 1.7/8 5.1/8 3.3/4 7. 4.3/8 7. 3.5/8
0.3937-0.3970 10.000-10.084 3.5/16 | 1.15/16 | 5.1/8 3.3/4 7. 4.3/8 7. 3.5/8
0.4016-0.4062 10.200-10.320 3.5/16 | 1.15/16 | 5.1/4 3.7/8 7. 4.3/8 7. 3.5/8
0.4130-0.4134 10.490-10.500 3.3/8 2. 5.1/4 3.7/8 7.1/4 4.5/8 7.1/4 3.7/8
0.4219 10.716 3.3/8 2. 5.3/8 |3.15/16 | 7.1/4 4.5/8 7.1/4 3.7/8
0.4252-0.4375 10.800-11.112 3.7/16 | 2.1/16 5.1/2 | 4.1/16 7.1/4 4.5/8 7.1/4 3.7/8
0.4409-0.4531 11.200-11.509 3.9/16 | 2.1/8 5.5/8 | 4.3/16 7112 4.3/4 7112 4.1/8
0.4646-0.4688 11.800-11.908 3.5/8 2.1/8 53/4 | 4.5/16 7112 4.3/4 7112 4.1/8
0.4724-0.4844 12.000-12.304 3.11/16 | 2.3/16 5.7/8 4.3/8 7.3/14 4.3/4 8.1/4 4.3/8
0.4921-0.5000 12.500-12.700 3.3/4 2.1/4 6. 4.1/2 7.3/4 4.3/4 8.1/4 4.3/8
0.5039-0.5118 12.800-13.000 3.7/8 2.3/8 6. 4.1/2 8.1/2 4.5/8
0.5156-0.5315 13.096-13.500 3.7/8 2.3/8 6.5/8 | 4.13/16 8.1/2 4.5/8
0.5433-0.5781 13.800-14.684 4.1/8 2.5/8 6.5/8 | 4.13/16 8.3/4 4.7/8
0.5807-0.5938 14.750-15.083 4.1/8 2.5/8 7.1/8 | 5.3/16 8.3/4 4.718
0.6004-0.6250 15.250-15.875 4.1/4 2.3/4 7.1/18 | 5.3/16 8.3/4 4.7/8
0.6299-0.6562 16.000-16.669 4.1/2 2.7/8 7.1/18 | 5.3/16 9. 5.1/8
0.6594-0.6875 16.750-17.462 4.1/2 2.7/8 7.5/8 5.5/8 9.1/4 5.3/8
0.6890 17.500 4.3/4 3. 7.5/8 5.5/8 9.172 5.5/8
0.7031-0.7188 17.859-18.258 4.3/4 3. 9.172 5.5/8
0.7283-0.7500 18.500-19.050 5. 3.1/8 9.3/4 5.7/8
0.7656-0.7812 19.446-19.845 5.1/8 3.1/4 9.7/8 6.
0.7879-0.8125 20.000-20.638 5.1/4 3.3/8 10.3/4 | 6.1/8

[Ins nepeBoaa B AecAaTnYHbIE Apobu cM. cTp.30-31
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CseprneHue
Pa3mepHbin psag ceepn no ctaHgapty ANSI

OecAaTUYHbIA LecAaTnyHbIn Pasmep Vi pcanbHas | On cepus KoHnyc Mopze
AOWMOBbIV MeTpuyeckuin MalUMHHOTO BMHTa AnvHa XBOCTOBUK
d1 dI I1 |2 |1 IZ |1 I2 II I2
AKom anm aonv  faonmv Aonm aonm awonv | aonv
0.8268-0.8750 21.000-22.225 5.3/8 3.112 10.3/4 6.1/8
0.8858-0.9062 22.500-23.017 5.5/8 3.5/8 10.3/4 6.1/8
0.9219-0.9375 23.416-23.812 5.3/4 3.3/4 10.3/4 6.1/8
0.9449-0.9688 24.000-24.608 5.7/8 3.7/8 11. 6.3/8
0.9843-1.000 25.000-25.400 6. 4. 1. 6.3/8
1.0039-1.0312 25.500-26.192 11.1/8 6.1/2
1.0433-1.0630 26.500-27.000 11.1/4 6.5/8
1.0781-1.0938 27.384-27.783 12.1/2 6.7/8
1.1024-1.1250 28.000-28.575 12.3/4 7.1/8
1.1406-1.562 28.971-29.367 12.7/8 7114
1.1614-1.1875 29.500-30.162 13. 7.3/8
1.2008-1.2188 30.500-30.958 13.1/8 7112
1.2205-1.2500 31.000-31.750 13.1/2 7.7/18
1.2598-1.2812 32.000-32.542 14.1/8 8.1/2
1.2969-1.3125 32.941-33.338 14.1/4 8.5/8
1.3189-1.3438 33.500-34.133 14.3/8 8.3/4
1.3583-1.3750 34.500-34.925 14.1/2 8.7/8
1.3780-1.4062 35.000-35.717 14.5/8 9.
1.4173-1.4375 36.000-36.512 14.3/4 9.1/8
1.4531-1.4688 36.909-37.308 14.7/8 9.1/4
1.4764-1.5000 37.500-38.100 15. 9.3/8
1.5312 38.892 16.3/8 9.3/8
1.5354-1.5625 39.000-39.688 16.5/8 9.5/8
1.5748-1.5938 40.000-40.483 16.7/8 9.7/8
1.6094-1.6250 40.879-41.275 17. 10.
1.6406-1.8438 41.671-46.833 17.1/8 | 10.1/8
1.8504-2.0312 47.000-51.592 17.3/8 | 10.3/8
2.0472-2.1875 52.000-55.563 17.3/8 | 10.1/4
2.2000-2.3750 56.000-60.325 17.3/8 | 10.1/8
2.4016-2.500 61.000-63.500 18.3/4 | 11.1/4
2.5197-2.6250 64.000-66.675 19.1/2 | 11.7/8
2.6378-2.7500 67.000-69.850 20.3/8 | 12.3/4
2.7559-2.8125 70.000-71.438 21.1/8 | 13.3/8

[ns nepeBoaa B AecATUYHbIE Apobu cM. cTp.30-31
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CBeprieHune

Bo3moHble TpyOHOCTU NpY CBEPreHMN 1 cnocobbl UX yCTpaHeHUs!

Mpobnema

MpuunHa

Cnoco6 ycTpaHeHus

CnomaHHas nnm
norHyTas nanka
ceepna

[Mnoxon KOHTaKT
MEXy XBOCTOBUKOM
cBepria v natpoHoM

YCTpaHUTb 3arps3HeHnst U NOBpeXaeHns
Ha XBOCTOBWKE CBepJia U B NatpoHe

TpelwmHa
nepembI4Kku

Cnuwkom donbLuas
nogava

CHM3NTb Nogayy 4o oNTMMaribHOro
3Ha4yeHus

HepoctaTto4Hbin
3agHui yron

[NepeTounTb CBEPIO C cobntogeHem
reomeTpumn

Cnuwikom 6onbluas
NOATOYKA NEPEMbIYKU

[NepeTounTb CBEpPIO C cobntogeHvem
reomeTpumn

CunbHbI Yaap no
BepLUnHe ceepra

WM3berariTe yoapos no BepLuMHe cBepna.
OCTOpOXHO 3aKpennsanTe n u3Bnekante
cBepna ¢ koHycom Mop3se 13 wnuHaens

M3HOLWEHEI BHELLIHME
yrnbl cBepna

Cnvuwkom 6onbLuas
nogadva

CHM3NTL CKOPOCTb A0 onTnMalsibHOro
3Ha4YeHnA - BO3SMOXXHO YBENMNYNTL nogadvy

CkonoTbl
BHELLHWE YrTibl
ceepna

HexxecTkoe
3akpenneHve
3aroToBKU

XKecTtye 3akpenuTb 3aroToBKY,
ONTUMM3NPOBATb NEPEMELLEHNS CBEPIa B
3aroTtoBke

BoikpawumsaHue
PEeXyLLNX KPOMOK

Crnvuwkom 6onbLLon
3aHuIn yron

MepeTounTb CcBEpIO ¢ cobntoaeHnem
reomeTpum

Monomka 3akycbiBaHe MPUMEHNUTL CBEPEHME C BLIBOLOM /

NeHTOoueK NeHTOoueK cBeprieHne Habopom cBepn
CBeprio MpoBepuTbL 3aKkpenmneHne ceepna B
NpoBOpauMBaeTCs | NaTPOHE W B LMUHAENE

CnupanbHbii HepocrtatoyHas YBennuutb nogavy

cnen B nogaya

oTBepcTUn YBog, cBepna Vicronb3oBarth LIEHTPOBOYHOE CBEPIO

neper cBepreHnem

OnameTtp HenpaBunbHas [MpoBepuTb reomeTputo

oTBEpPCTUS reomeTpus

BLIXOAWT 32 BEpLUMHbI CBEpna

npeaensl nona Mnoxon oTeog VI3MEeHUTL CKOPOCTb, Nogady v riy6uHy

Aonycka CTPYXKU, cBEpreHVs Ans nonyyeHus Gonee
nakeTMpoBaHue yNpaBRsieMoro 0TBOAa CTPYKKM
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PasBepTbiBaHMe

OCHOBHbI€ 3NEMEHTbI pa3BEPTKM
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CnuHka 3y6a
JleHTouKa

3agHui yron
LleHTpoBoe oTBepcTMe
CTpyxeyHas kaHaBka
3aTbInok

PexyLuasn kpomka
[MepenHsis noBepXHOCTb

©CoOo~NOOOR~WN-=-

3aTbinoBka 3agHen NOBEPXHOCTN

CrXC"IOTMmMOO >

Jlanka

LWewka

[OnnHa wenkn

OnuHa pexyLuen yactu
[nuHa 3abopHow Yactn
Ounametp

3abopHas YacTb

Yron 3abopHoi Yactu
Yron HaknoHa CTPY>Xe4HOW KaHaBKu
[nuHa pabounii yactn
[nuHa xBocToBMKa
O6Lwasa gnvMHa

10

1"

12

13

LLvpuHa rmaBHow 3agHen
NOBEPXHOCTU

LLivpnHa BcnomoraTenbHOn 3agHen
NOBEPXHOCTU

[maBHbIN 3agHUIA yron

BcnomoraTenbHbIv 3agHuin yron
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DOAMER
PasBepTbiBaHMe

O6wume ykasaHnsa No pas3BepTbIBAHUIO

[ns nonyvyeHns Hauny4ylwmnx peaynsTaTtoB Npy pasBepTbiBaHUM O4EHb BaXHO 3aCTaBUTb
pa3BepTky paboTaTtb. ObLueii OLLMBKO SIBNSIETCS MUHUMAMNWHBIA MPUNYCK NPYW NOArOTOBKE
0oTBEpPCTMS nof passepTbiBaHWe. [pu pasBepTbiBaHUM OTBEPCTUSI C HEOOCTATOYHbIM
NpuNyckoM MHCTPYMEHT ByAeT cTUpaTb ero, HO He pesaTb, U Kak crneacTeue, bbICTPo
n3HalLMBaTbCS Tepsis pasmep. Takke BaXHO He OCTaBUTb CIMLLKOM BOMbLIOW Npunyck
nop passeptbiBaHue. (Cm. Tabnumuy “Mpunyck Ha 06paboTky” Ha crnep. cTp.)

1. BbibepuTe onTMManbHbI UHCTPYMEHT U PEXUMbl pe3aHus ONs BbINOMHAEMOW
onepaumun. Yoeautecb, OTBEPCTUS!, NOAFOTOBIIEHHbIE MO Pa3BepTbiBaHUE, UMEIOT
npaBUNbHbIA AnaMeTp.

2. OG6pabaTtbiBaemas getarnb OOMMKHA ObITb XKECTKO 3akpensieHa , WNMHAENb CTaHKa
He JOMKeH MMeTb BueHns.

3. [Ona 3akpenneHusi pasBepTkM C UUIMHAPUYECKMM XBOCTOBMKOM HEoOXo4MMo
MCnomnb3oBaTb KayecTBEHHbIW NaTpoH. BueHue paseepTkn B naTtpoHe npu
aBTOMAaTUYECKOWN Nofavye MOXET NPUBECTU K MOSNIOMKE MHCTPYMEHTA.

4. Tlpu 3akpenneHun pa3BepTkn ¢ KOHycom Mop3e B naTtpoHe unu WnuHaene craHka
HeobxoouMo Bcerga MCnonb3oBaTb MOSMOTOK M3 MSrKOro MeTanna Unn pesuHbl.
MpoBepbTe HAAEXHOCTb 3aKpensieHUs1 pas3BepTKU, MITOXOW KOHTaKT ¢ Ga3oBoK
NOBEPXHOCTBLIO MAaTPoOHAa UINN LUNUHAENS MOXET NPUBECTU K MOMYYEHUIO OTBEPCTUS
BHE Mons Jonycka.

5. CrapaviteCb NPUMMEHsSITb WMHCTPYMEHT Ha MWHUMarbHOM BbINETE OT LUNUHAENS
cTaHka.

6. [lMpumenenne COXX yBenuuMBaeT CTOMKOCTb pasBepTKM, MpU 3TOM Heobxoaumo
cnegutb 3a noctynneHnem COX HEnoCpencTBEHHO K PEXYLUM KPOMKam
nMHcTpymeHTa. Mcnonb3oBaHne COX ¢ koHueHTpaumew 40:1 paer xopoluuve
pesyneratbl. [1py 06paboTke 4YyryHa MOXHO MPUMEHUTb OXNAXAEHWE CXKaTbiM
BO3[YXOM.

7. He ponyckanTe nakeTMpoBaHUA CTPYXKA B CTPYXXEYHbIX KaHaBkax npu
pa3BepTbiBAHUN.

8. Tlepen nepeTodkon pasBepTkM HEOOXOAMMO MPOBEPUTL ee BUEHNE OTHOCUTENLHO
LIEHTPOBbIX OTBEPCTMI. B GonblUMHCTBE Cry4yaeB NepeToyKe MOAMNEXUT TOMbKO
3abopHas 4YacTb pa3BepTKu.

9. CoxpaHsiiTe pasBepTkM OCTpbIMKU. YacTas nepeTodka 3KOHOMMYECKM BbIrogHa,
T.K. NEPETOYKE MOANIEXMUT TONbKO 3abopHas vacTb, a kanubpyroLime NEHTOYKN He
nepetaumBatotcs. lNMpaBunbHasi NepeTodka BAMSIET Ha KadecTBO 0OpaboTaHHbIX
OTBEPCTUA U CTOMKOCTb MHCTPYMEHTA.

Py4yHble / MallvHHbIE pa3BepTKn

Ona o6paboTkn ogHOro mM TOro ke guameTtpa, B 3aBUCUMOCTU OT MCMOSb3yemMoro
06opynoBaHusl, MOXHO MPUMEHUTb PYYHble WNM MallMHHble pas3BepTkU. Py4yHas
paseepTKa, Ans Nyylero HanpaerneHusl, UMeeT ANVHHYI0 KOHUYECKYH HanpaBrisioLLyto
YyacTb, MalMHHAsA - TONbKO 3abopHyt0 ¢ chackon 45 rpagycos. MawunHHaa passepTka
pexeT TONbKO 3abOPHONM YacTblo, pyyHas pasBepTKa CHUMAET CTPYXKy 3abopHOM n
HanpaensiloLLEn YacTbio.
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PasBepTbiBaHMe

NPUMEHEHWE PA3BEPTOK

Kak v Ans 60nblWMHCTBA PEXYLUMX MHCTPYMEHTOB, BbIGOP MaTepuana u reoMeTpuyeckmx
napaMeTpoB pas3BePTOK 3aBUCAT OT BuAa obpabaTtbiBaeMoro matepuana. [loatomy
BaXKHO NpaBWSIbHO NofobpaTb HEOBXOAMMEIN TUN Pa3BEPTKM.

PasBepTkn Ans ctaHkoB ¢ UYlY BbiNyckaloTcsi C XBOCTOBMKaMW, W3rOTOBEHHbLIMM
c ponyckom h6. OTO no3BOMsIeT MCMonb3oBaTb WX BMECTe C FMOPONMacTOBbIMU
N TEPMO3aXMMHbIMW MATPOHaMW, YTO MOBLILAET TOYHOCTb W KOHUEHTPUYHOCTb
00OpaboTaHHbIX OTBEPCTUIA.

HACTPAVMBAEMbBIE PASBEPTKW

HacTpauBaemble pa3BepTKM BbINyCKAOTCA HECKOMbKUX TUMOB, OTMMYalOLLMXCA
AnanasoHoOM HacTpavBaeMbix AuameTpoB. [py nx Mcnonb3oBaHUM Heobxoaumo
cobntogatb criefyoLLyo npoeaypy:
e HactpouTtb passepTky Ha Tpebyemblin auameTp.
e [lpoBepuTb papnanbHoe OueHne pa3BepTKM M BbICOTY pPexyLumx 3ybbes
OTHOCUTENBHO LLEHTPOBBLIX OTBEPCTUN.
e Ecnu HeobxoguMmo, nepeTouMTb pasBepTKy Ans YCTPaHeHWUs pagnanbHOro
BueHns 1 pasHbIX BbICOT 3ybbeB.
e Euwe pas nposeputb gnamerp.

MPUMYCK HA OBEPABOTKY

BenuuuHa npunycka, Heo6xoaMmMoro Ans pa3sepTbiBaHNs, 3aBUCUT OT 0bpabaTtbiBaemoro
martepvana u kadecTBa MnogrotoBneHHoro orBepctusd. OCHOBHble pekomMeHgauuu no
npunycky Ha 06paboTky NpmBedeHbl B criegyroLmx Tabnuuax:

Avaverp MNocne Mocne Avaverp Mocne Mocne

paaBeprlBaeMOFO cBepneHunsa |3eHkepoBaHua pa3BeprlBaehﬂ0rO CBeprieHnsa | 3eHKepoBaHNA
oTBepcTUs (MM) OTBEpCTUS (AtorMMOB)
Mehee 4 0.1 0.1 MeHee 3/16 0.004 0.004
OT14 po 11 0.2 0.15 3/16 po %2 0.008 0.006
Ot 11 go 39 0.3 0.2 Y>2p001. % 0.010 0.008
OT1 39 o 50 0.4 0.3 1.% po 2 0.016 0.010
BbIBEOP TUMA PASBEPTKW

PasBepTbiBaHMEe ABNSETCH BbLICOKOTOMHBIM MeTOAoM 0bpaboTku oTBepcTui  Ans

nonyyeHusi NTOBEPXHOCTEN BbICOKOro kadecTsa. Dormer npegnaraert psag passepTok Ans

nony4yeHns oTeBepcTuii ¢ gonyckom H7.

Pa3BepTkn pasgensaoTcs Ha crneayrowme Tunbl:

e LlenbHble - M3roTaBMMBalOTCA C XBOCTOBMKaAMMW OBYX TWMOB, LWUMUHAPUYECKUM W
KoHycom Mopase.

e HacagHble - 4N MICNOMNb30BaHNUS C ONpaBKamu.

e  Perynupyemble - ¢ HacTpamBaeMbIM1 BbICTPOPEXYLLMMI NE3BUSIMU, NCMOMbL3YHOTCH
Ans nerkux pabor.
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Bornblias yacTb pa3BepToK MMEET NEBYIO CNUparb, Tak Kak B OCHOBHOM OHU
ncnonb3ykTesa Ans 06paboTku CKBO3HbIX OTBEPCTUIA U CTPY>KKA AOMMKHA BbITanknuBaTbCst
Briepen. [Ans rmyxux oTBEPCTUA PEKOMEHAYIOTCS pa3BePTKM C MPAMbIM 3yOOM unm ¢
npaBon cnvpanbHo.

Pexvmbl pe3aHnst Nnpu pa3BepTbiBaHNM 3aBUCST OT obpabaTbiBaemMoro matepvana u
BbIMOSHSIEMOW onepaumn, Tpebyemoro ka4ecTBa 0TBEPCTUS, Mpunycka nog o6paboTky,
COX un gpyrux dpaktopoB. O6Line pekoMeHaaUmMm Mo pexnMam pesaHus ans
MaLUMHHBIX Pa3BEepPTOK AaHbl B Tabnuuax ckopocTten 1 nogad (cMm. katanor Dormer n
nporpammy Product Selector) u tabnuue npunyckoB Ha 06paboTky.

Pa3BepTka ¢ aKCTpeManbHO HEpaBHOMEPHBIM LLAroM BbIMOMNHAETCHA TakuM obpasom, 4To
LIaryM no OKPY>XHOCTW ANs KaXAOro U3 pexyLumx 3yObLeB, B TOM YnCne U AMameTparnbHO
NPOTUBOMNONOXHbBIX APYr APYry, He paBHbl Mexay cobow. lNpu obpaboTke oTBepCTMA
TaKoW pa3BepTKON AOCTUraeTcs OTKMOHEHUE OT KPYrrocTn oTBepcTusa B npefenax 1...2
MKM. py ncnonb3oBaHUK OObIYHBIX PA3BEPTOK C HEPABHOMEPHOM LIAroM OTKIIOHEHMWE
OT hOpMbI OTBEPCTUA MOXET gocturatb 10 MKM.

TBepgocnnaBHble pa3BepTku - CpaBHEHME HEPABHOMEPHOTO /
3KCTpeMarnbHO HEPaBHOMEPHOTO Luara

npy HepaBHOMEPHOM Luare npu aKCTpeManbHO HepaBHOMEPHOM
norpeLHocTb opmMbl oTBEPCTUSA A0 10 MKM Lare norpewwHocTb hopmbl 0TBEPCTUSA A0 1...2 MKM
J_,_p_-l- |

L -._'J_r//
Hocturaemas Hocturaemas
KPYrnocTb OTBEPCTUS KPYrmocTb OTBEPCTUS
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PasBepTbiBaHMe

PaHMLbI NONEN 4ONYCKOB

e

1. HA OMAMETP CTAHOAPTHOW PA3BEPTKM
duamertp (d,) nsmepserca no neHTo4ke cpasy xe 3a 3a60pHON UNK HanpaensoLen
yacTblo. [lonyck HasHadveH B cooTBeTcTBUM ¢ DIN 1420 onsa obpaboTku oTBepcTms
C gonyckoMm Ha gnametp H7.

[OMNYCK PASBEPTKU
Onametp (Mm) lpaHuua nons gonycka (Mm)
or Lo BepxHsa HwxHsasa
(BKMHOYUTENBHO) + +
3 0.008 0.004
6 0.010 0.005
10 0.012 0.006
10 18 0.015 0.008
18 30 0.017 0.009
30 50 0.021 0.012
50 80 0.025 0.014

OnA OTBEPCTUA C OOMYCKOM H7
ToyHble OTBEPCTUS, Kak MPaBurio, BbIMOMHAKTCA C AonyckoM no H7 (cm. Tabn.
HWxe). [na oTBepCTUin ¢ APYrMMM SOMYCKaMm rpaHuLbl NONS AOMYCKa MOXHO
paccunTaTth, UCMONb3ysi CXEMY pacyeTa 1 Tabnuuy, npusegeHHbIe B N.3.

OOMYCK OTBEPCTUA

Onametp (Mm) MpaHuua nons gonycka (Mm)

or o BepxHas HwxHss
(BKMHOYMTENBHO) + +
3 0.010 0
6 0.012 0
10 0.015 0
10 18 0.018 0
18 30 0.021 0
30 50 0.025 0
50 80 0.030 0
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PasBepTbiBaHMe

3. Korga HeobxognmMo onpenennTb pasmepbl pa3BepTku Ans o6paboTkm oTBepcTUs
C onpegerneHHbIM AOMYyCKOM, K npumMepy, D8, MoxHO ncnonb3oBatb crnegytoLime

PEeKOMeHAaUM. A = [lonyck oTBepcTusi
i v —b B = [lonyck Ha 13roToBrieHne pasBepTkn
.1 _._: TR ¥ IT = BennuuHa nonsa gonycka
¥ A 1 . Dmax = Makc. guameTp otBepcTus
Dmin = MuH gnametp oTBepcTus
d, = HoMuHanbHbI AnameTp passepTku
1 d,max = Makc. amameTp passepTku
d,min = MuH. anameTp passepTku
d d-ﬂ. i
Comga | Lo PRS-
Mone gonycka Ha guameTp
or ot or ot ot ot or ot
n 1 3 6 10 18 30 50 80
one gonycka
A0 BKIHOM. 00 BKIOY. A0 BKIHOM. A0 BKIHOM. A0 BKIKOY. | A0 BKKOY. | A0 BKIIKOY. 00 BKIOY.
3 6 10 18 30 50 80 120
ITS 4 5 6 8 9 " 13 15
IT6 6 8 9 1 13 16 19 22
IT7 10 12 15 18 21 25 30 35
IT8 14 18 22 27 33 39 46 54
IT9 25 30 36 43 52 62 74 87
IT 10 40 48 58 70 84 100 120 140
IT11 60 75 90 110 130 160 190 220
IT12 100 120 150 180 210 250 300 350

lMpumep pacyema Onsi omeepcmusi Quamempom 10D8 mm
Makc. anametp otBepctus = 10.062

MuH gnametp otBepctusa = 10.040

Mone ponycka Ha anametp (IT8) = 0.022

[nsa pacyeta Makc. auameTpa pa3BepTKkM 13 Makc. AuameTpa OTBEPCTMS BbluMTaeM
0.15 o1 nonsi gonycka Ans oTBepcTusi, okpyrneHHbix Jo 0.001 Mm B 60MbLUYO CTOPOHY.

0.15 x none gonycka oteepctusa (IT8) = 0.0033, okpyrnsiem go 0.004 mm

[ns pacyeTa MUH. AnameTpa pa3BepTkM U3 Makc. AmameTpa oTBepcTus Bbluntaem 0.35
OT Mnonsi gonycka Ans oTBepctusi, okpyrneHHbix 4o 0.001 MM B 60nMbLUYyO CTOPOHY.

0.35 x none gonycka oteepctusa (IT8) = 0.0077, okpyrnsiem go 0.008 mm

Makc. anametp passepTkn = 10.062 - 0.004 = 10.058
MwuH. anameTp passeptku = 10.058 - 0.008 = 10.050

55



PasBepTbiBaHMe

Pacuet anametpa nsrotasnmeaembix ¢ warom 0.01 mm pasBepToK
Mpumep:

Tpebyemoe otBepcTme: d = 4,25mm F8

PacueT: HomnHanbHbIN AnameTp oTBepcTUs + TabnuyHoe 3HadveHue ana F8 = 1/100
passeptka 4,25 + 0,02 = 4,27Mm

Tpebyembit HCTpyMeHT: Pa3sepTka guametpom 4,27mMm

A9 (A11| B8 | B9 |B10O|B1M|(C8|C9(|C10|C11| D7 | D8 | D9 (D10 | D11

1-3 - +0,31 - - +0,17 | +0,18 - - +0,09 | +0,10 - - - +0,05 | +0,06
3-6 +029| +0,32 | +0,15| +0,16 | +0,17 | +0,19 [ + 0,08 | + 0,09 | + 0,10 | + 0,12 - +0,04 | +0,05| +0,06 | +0,08
6-10 +030| +0,35 | +0,16 | +0,17 | +0,19 | +0,22 [ +0,09 | + 0,10 | + 0,12 | + 0,15 - +0,05|+0,06 | +0,08|+0,11
10-18 | +032| +0,37 - +0,18|+020|+0,23|+0,11[+0,12|+0,14 | +0,18 | +0,06 | +0,06 | + 0,08 | +0,10 | + 0,13

E7 | E8 | E9 | F7 [ F8 [ F9 |[F10| G6 | G7 | H6 | H7 [ H8 [ H9 | H10 | H11

1-3 - +0,02 | +0,03 | +0,01 - +0,02 - - - - - - - +0,03 | +0,04
3-6 - +0,03 | +0,04 - +0,02 | +0,03 | +0,04 - +0,01 - - +0,01|+0,02]|+0,03|+0,05
6-10 - - +0,05 | +0,02 - +0,03 | +0,05 - - - - +0,01|+0,02]|+0,04 |+0,07
10 -18 | +0,04 - +0,06 - +0,03 | +0,04 | +0,07 - - - +0,01 - +0,03 | +0,05 | +0,08

H12 |H13 [ J6 | J7 | J8 |JS6|JS7|JS8|JS9| K7 [ K8 | M6 | M7 | M8 | N6

1-3 +0,08 | +0,11 - - - - - |+o000[+000| - -
3-6 +0,09 [ +0,14 - [+o000[+000[ - [+000[+0,00][+000] - -
6-10 |*012[+018 - |+oo00[+000[ - [+000]+000[+000] - - - - [-o01
10-18 |*014[+022 - |+o000[+000[ - [+000]+0,00][+001] - - |-001]-001]-001
N7 | N8 [ N9 [N10O[N11 ( P6 | P7 | R6 | R7 | S6 | §S7 | U6 | U7 | U10 | Z10
1-3 -0,01 - - -0,02 [ -0,02 - - - - - -0,02 - - - -0,04
3.6 -0,01 [ -001 | -001 [ -0,02 [ -0,02 - - - - - - - - -0,04 | -0,05
6-10 -0,02 [ -0,02 - - - - - - - -0,03 [ -0,05 | -0,06
10-18 -0,02 | -0,02 | -0,03 - -0,02 - - - -0,03 - - -0,05 | -0,07

MprMeYaHus k NpYBeAeHHOW Bbile Tabnuue

OT1a Tabnuua no3eonseT BbiopaTth AuameTp nsrotaenmaembix ¢ warom 0.01 mm
pasBepToK.

3Ha4YeHuss AMamMeTpoB AaHbl C y4ETOM TOrO, YTO AOMYCKU HA U3rOTOBMIEHNE pa3BepToK
cTtaHaapTHble. OHM paBHbI:

[o anametpa 5,50 mm = +0,004/0

Bonbwe 5.50 mm = +0.005/0

Bce gonycku, BblaeneHHble ronybbiM LBETOM, MOXHO MOSy4YMTb UCMONb3Ysi pasBepTKU C
warom 0,01 MM, €eCrim OHU N3roTOBMEHbI B COOTBETCTBUM € TpebosaHuamu no DIN 1420.
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CTaHOapTHble pasmepbl pa3BepTok

DIN 9 DIN 206 DIN 208 DIN 212 DIN 311 DIN 859 | DIN 1895 | DIN 2180
d, O O VO VO R TR O TR A O A P N O A O I A I
mm mm mm mm mm mm mm mm mm
<0,24
<0,30
<0,38
<0,48
<0,53
<060 | 38 | 20
<0,67
<0,75
<0,85 42 | 24
<0,95
<1,06 | 46 | 28
<118
<1,32 50 | 32 34 | 55
<1,50 57 | 37 | 41 20 40 8
<1,70 4 | 21 43 9
<1,90 47 | 23 46 | 10
<212 68 | 48 | 50 | 25 49 1
<2,36 54 | 27 53 | 12
<265 | 68 | 48 | 58 | 29 57 | 14
<3,00 80 | 58 | 62 | 31 61 15
<3,35 66 | 33 65 | 16
<3,75 71 35 70 | 18
<4,25 93 [ 68 | 76 | 38 75 | 19 76 | 38
<475 81 41 80 | 21 81 41
<530 [100| 73 | 87 | 44 | 133 | 23 | 86 | 23 87 | 44 165 | 73
<6,00 (135|105 | 93 | 47 | 138 | 26 | 93 | 26 93 | 47 187 | 105
<6,70 100 | 50 | 144 | 28 | 101 | 28 | 151 | 75 | 100 | 50 | 137 | 61
<7,50 107 | 54 | 150 | 31 | 109 | 31 | 156 | 80 | 107 | 54
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DIN9 | DIN206 | DIN208 | DIN212 | DIN311 | DIN859 | DIN 1895 | DIN 2180
d, R T O T T T VO T VO PO PO A O B
mm mm mm mm m mm mm mm mm
<850 [180 | 145|115 | 58 [ 156 | 33 [ 117 | 33 | 161 | 85 | 115 58 227 | 145
<9,50 124 | 62 | 162 | 36 [125| 36 | 166 | 90 | 124 | 62
<10,60 | 215|175 [ 133 | 66 | 168 | 38 | 133 | 38 | 171| 95 | 133 | 66 | 142 | 66 | 257 | 175
<11,80 142 | 71 [175| 41 [142] 41 [ 176 [ 100 [ 142 | 71
<13,20 | 255 [ 210 | 152 | 76 | 182 | 44 | 151 | 44 | 199 | 105|152 | 76 315 | 210
<14,00 189 | 47 | 160 | 47 | 209 | 115
<1500 | 280 | 230 | 163 | 81 | 204 | 50 | 162 | 50 | 219 | 125|163 | 81 | 173 | 79
<16,00 210 | 52 [ 170 | 52 | 229 | 135 335 | 230
<17,00 175 | 87 | 214 | 54 | 175 54 | 251|135 | 175 | 87
<18,00 219 | 56 | 182 56
<19,00 188 | 93 | 223 | 58 | 189 | 58 | 261 | 145|188 | 93
<20,00 | 310 | 250 | 201 | 100 | 228 | 60 | 195 | 60 377 | 250
<21,20 232 | 62 271 | 155 [ 201 | 100 | 212 | 96
<2240 215 | 107 | 237 | 64
<23,60 241 66 281 | 165 | 215 | 107
<25,00 | 370 | 300 268 | 68 427 | 300
< 26,50 231|115 | 273 ]| 70 296 | 180 | 231 | 115 | 263 | 119
< 28,00 217 | 71
<30,00 | 400 | 320 | 247 | 124 | 281 | 73 311 | 195 | 247 | 124 475 | 320
<31,50 285 | 75 326 | 210
<3350 265 133317 | 77 354 | 210 | 265 | 133
<35,50 321| 78
<37,50 284 | 142|325 | 79 364 | 220 | 284 | 142
<40,00 | 430 | 340 320 | 81 374 | 230 331 | 150 | 495 | 340
<4250 305 | 152 [ 333 | 82 305 | 152
<45,00 336 | 83
<47,50 326 | 163 | 340 | 84 384 | 240 | 326 | 163
<50,00 | 460 | 360 | 347 | 174 | 344 | 86 394 | 250 | 347 | 174 550 | 360
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Tunbl pa3BepTok 1 0603HaveHme no DIN

DIN Tun O6o3Ha4eHune
A Mpsmo3ybas < 3.5mm guametrpom
B Co cnuparsnbHbIM 3y6om < 3.5mm gnameTpom
212 [: Mpsmo3ybas = 4.0mm gnameTpom
D Co cnupanbHbiM 3y6om = 4.0mm gnameTpom
E C KpyTbIM cnvpanbsHbIM 3y6om
A Mpamosy6as
208
219 B Co cnupanbHbiM 3y6om
C C kpyTbIM criMpanbHbIM 3y6om
9,
205,206, A Mpsimo3y6as
859, 8050,
8051, 8093,
8094 B Co cnupanbHbIM 3y6om
C Co cnupanbHbiM 3y6om
1895 D C KpyTbIM cnvpanbHbIM 3y60om
E Mpsimo3ybas

Co cnupanbHbIM 3ybom = 7° neBas cnvpanb
C kpyTbIM crnivpanbHbiM 3yb6om = 45° neBasi cnvparnb
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Bo3moxHble TPYAHOCTM NpU pa3BepTbiBaHMM M CNOCO6bI NX

yCTpaHeHusi

NMPOBJIEMA

NPUYUHA

CNnoCoOb YCTPAHEHUA

CnomaHHasi unm
norHyTas nanka

[noxow koHTaKT MeXxay XBOCTOBUKOM U
naTpoHOM

YCTpaHuTb 3arpsisHeHus n
noBpexneHua Ha XBOCTOBUKE
1 B NnaTpoHe

BbICTpbIN N3HOC
WHCTPYMEHTa

CnuLKoM ManeHbKWiA NPUNYycK Ha
obpaboTky

YBENUUUTL NPUMYCK Ha
obpaboTky (cMm. cTp. 52)

Bbixoa avametpa
oTBEpCTMS 3a
npegensl gonycka

YBenuyeHHas BbICOTa NEHTOYKN

MNepeTtounTb oo Tpebyemoro
AnameTpa

CwmelLeHue B LUNMHAENe CTaHKa

OTpeMOHTVIpOBaTb wnuHaenb
CTaHKa

[edekT naTpoHa

3ameHuUTb NaTpoH

XBOCTOBMK WHCTPYMEHTa noBpexageH

3aMeHNTe NHCTPYMEHT Unm
nepeLnudynTe XBOCTOBUK

OBanbHOCTb MHCTPYMEHTa

3aMeHUTb UMK NepPeToUnTh
UHCTPYMEHT

HecummeTpuyHoe pacrnonoxeHue
3abopHol YacTu

MepeTountb OO
BOCCTaHOBIEHUSI FEOMETPUM

CnuLiKoM BbICOKast nogada unm
CKOpPOCTb

BbiGpaTb pexuMbl pe3aHnsi
COrnacHo pekomeHgaumam
katanora Dormer nnu Product
Selector

OTBeEpCTVE MeHbLUe
Tpebyemoro pasmepa

CrmMLIKOM MarneHbKUn Npunyck Ha
obpabotky

YBenuunTb Npunyck Ha
06paboTky (cm. cTp. 52)

UpesmepHoe BblgeneHue Tenna

npu paseepTbiBaHun. OTBEpCTUE
pacLumpsietcs npyu obpaboTtke u 3aTem
yCaxmBaeTcsl.

YBenuuutb nogadvy COX

MHCTPYMEHT U3HOLLEH.

MepeTtountb OO
BOCCTaHOBIEHUSI FEOMETPUM

HepoctaTouHble nogaya unun ckopocTb
pes3aHua.

BbiGpaTb pexuMbl pe3aHusi
CornacHo pekomeHgaumam
katanora Dormer nnu Product
Selector

[MpoceepneHHoe oTBEPCTME UMEET
CMVWLLKOM ManeHbkvuin guamerp

YMEHbLUNTL NPUMYCK Ha
obpaboTky (cMm. cTp. 52)

OTBepcTVEe NMeeT
dopmy oBana unu
KOHyca

CwmelLleHne B WNMHAENEe CTaHka

OTpeMOHTVIpOBaTb wnmHaenb
CTaHKa

HecoocHOCTb MHCTPYMEHTa C
oTBEpCTUEM

Vcnonb3oBaTb MOCTOBYIO
pa3BepTky

HecummeTpuyHoe pacnonoxeHve
3abopHoW Yactu

MepeTounTb Oo Tpebyembix
pa3mepoB
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NMPOBJIEMA NPUYUHA CNOCOBb YCTPAHEHUA
[noxoe kayecTBO Cnuwkom 60onbLUoi Npunyck Ha YMeHbLINTb NpUNycK Ha
obpaboTaHHoW obpaboTky obpabotky (cm. cTp. 52)
NOBEPXHOCTH
MHCTpyMeHT nsHolueH MepetounTb Ao
BOCCTaHOBMNEHNSI FEOMETPUMA
Cnuwkom maneHbkui nepegHun yron | lMNepetounts 4o
BOCCTaHOBIEHUSI FEOMETPUM
IMnoxoe kayectBo COX nnu Hu3kas YBENUYUTb KOHLEHTpaLuio
KOHLIeHTpauusi
CruwKoM ManeHbkas nogaya unm BbibpaTtb pexumMbl pe3aHus
CKOpOCTb pe3aHusi. cornacHo pekomeHaauusim
katanora Dormer unu Product
Selector
CruLIKOM BbICOKasi CKOPOCTb pe3aHusl | BbibpaTb pexumbl pesaHusi
cornacHo pekomeHgauusim
katanora Dormer nnu Product
Selector
MHCTpyMeHT MHCTPYMEHT n3HoLweH MNepeTtountb 0O
npuxeaTbiBaeTcs u BOCCTaHOBIEHUSI FEOMETPUM
nomaetcs

O6parHas KOHYCHOCTb MHCTPYMEHTa

MpoBepuTb 1 3aMeHUTb

CINMLUKOM Mana WHCTPYMEHT
LLnpuHa neHToukM cnuwwkom Gonbluas | MpoBepuTb U 3aMeHUTb
VHCTPYMEHT

Ob6pabaTtbiBaembilt MaTepuarn CKNOHeH
K ycagke

Mcnonb3oBaTtb perynvpyemyio
pa3BepTKy Ans KOMMneHcaumn
ycagku

Cnuwkom 6onbLLUOV NpUnycK Ha
obpabotky

YMeHbLINTbL NpUNycK Ha
obpabotky (cMm. cTp. 52)

HeogHopoaHbIn maTepuan ¢ TBepabiMu
BKITHOYEHUAMM

Wcnonb3oBatb
TBEPAOCMABHYO pa3BepTKy
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3eHKepoBaHWE N 3eHKOBaHNE

O6LumMe yka3zaHUsi MO 3eHKEPOBaHUIO 1 3€HKOBaHUIO

3EHKEPOBAHNE

3eHKepoOM HasblBAEeTCA KOHLEBOWM WHCTPYMEHT, MCMOMb3yeMbli ONs  yBEnuyeHus
AnameTpa yXe rotToBoro OTBepcCTusl, Ans MNoflydeHUst MAOCKOro AHa B OTBEPCTUM UMK
Ans 06paboTkM LuekoBoK. MoXeT ObITb U3rOTOBMEH BMECTE C Hanpaensiowen (LenbHas
KOHCTPYKLMSA) pUC.1 UM UMETb CMEHHYIO HanpasnsioLLyto, puc. 2 u 3.

o

’ f’}?

Puc.1 Puc.2 Puc. 3

3EHKOBAHUWE

3eHKOBKON Ha3blBaeTCA KOHMYECKMN pe>|<yu.u/||7| MHCTPYMEHT, 0ObIYHO  MMetoLnIA
KOHUYeCKU penbed 1M OaUH UM HECKOMbKO pexywmx 3y6b6B, pacnonoXeHHbIX noa
Tpe6yEMbIM yrnom. |/|CFIOJ'Ib3yETCF| Ona CHATMA PacoK B OTBEPCTUSAX M Ha rpaHsx
petanen. Moxetr MMeTb LMANHOPUYECKUA WU KOHUYECKUIA XBOCTOBUK, XBOCTOBUK C
NbICKON UNK crnewumanbHbIi XBOCTOBMK A1 3aKpENSIeHNs B CTaHKe uUnu prHOVI apenn.
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3eHKepoBaHWEe N 3eHKOBaHWe

BoamoxHble TPYAHOCTU MNP 3eHKepOoBaHNUN U cnocoObl nx

yCTpaHeHuaA
NMPOBJIEMA |MPUYUHA CNoOCOB YCTPAHEHUA
Cnuwwkom HenpaBunbHO BbiIOpaHHbIe YBenununTe nogavy - 0CO6eHHO npu
ObICTPbIV CKOPOCTb M nogaya 06paboTke BA3KNX MaTepuanos
N3HOC U MaTepuanos NOBbILLEHHOM
pexyLuewn obpabaTtbiBaemocTn. Takke nonpobosaTb
KPOMKM YMEHbLUNTb CKOPOCTb.
[pybas pexyLiasn kpomka [loBECTU peXyLLYIO KPOMKY
MEMNKO3EPHUCTBIM anmasHbiM 6pyckom
HepocTtaTtouHas nogada COX YBennuutb nogadvy COX - nameHuTb TMn
nogasaemon COX
BhikpalumBaHue | [1noxov 0TBOA4 CTPYXKKU 3aMeHUTb Ha UHCTPYMEHT € GonbLUMMU
CTPYX€4YHbIMU KaHaBkaMu - BonbLuero
AvameTpa Unu ¢ MEHbLUUM YUCHOM 3yObeB
MoBTOpPHOE Nepepesanne CTpyxku |Yeenuuntb nogady COX
Bubpaunmn YBENUYUTL KECTKOCTb Hanagaku, NpoBepUTL
COCTOSIHUE OCHACTKU
Manas BeicTpoe nyHkoobpa3oBaHue YBENMYNUTb CKOPOCTb UMW YMEHBLUNTD
CTOMKOCTb nogavy
AbpasuBHbI MaTepuan YMeHbLWNTb  CKOPOCTb UMM  YBENWUYUTb
nogady. Ysennunte nogady COX.
MaTepuans! BbICOKOW TBEPAOCTU | YMEHBLUNTL CKOPOCTb - KECTKOCTb OYEHb
BaXKHa
HepoctaTtouHoe npocTpaHcTBo Ans | icnonb3oBaTb MHCTPYMEHT 6onbLuero
pa3sMeLLEeHNsT CTPYXKM avametpa
HecBoeBpemeHHasi nepeToyka HemenneHHasi nepeToyka 4o opurMHanbHOn
reoMeTpum yBEMUUYNUT CTOMKOCTb
MHCTPYMEHTa
[masupoBaHHas | Mogava cnvwkom mana YBenuunTb nogavy
MOBEPXHOCTE | MpuTynuBLIAsiCS pexyluasi kpomka | MepeTounTb MHCTPYMEHT ¢ coBnioaeHnem
reomeTpun
HepocTaTouHbIN 3aHWIA yron MepeTounTb MHCTPYMEHT € GonbLLnM
3aHUM YrTIoMm
Ipy6as MpuTynuBLIasica pexyluas kpomka |lepeTountb MHCTPYMEHT C cobnoaeHneM
obpabo- reomeTpun
TaHHas HenpaBunbHble pexuMbl pe3aHus | YBenuumTb CKOPOCTb - Takke nonpobosaTb
NOBEPXHOCTb YMEHbLUUTL nogady
PesoHnpoBaHue | HegoctatouHas MOLHOCTb CTaHka | 3aMeHUTb Ha MHCTPYMEHT C 6onbLUMMU
CTPY>KEYHbIMW KaHaBKkamu - 6onbLuero
anameTtpa Unm ¢ MEHbLUUM YUCIIOM 3yObeB
Bubpaunn [MepeTounTb MHCTPYMEHT C BonbLLNM
3a4HWM YIIIOM
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Hapes3aHue pe3bbbl MeTYMKaMM

OCHOBHbIE 3NEMEHTbI METUYMKA

Ksagpat

OnameTp xBOCTOBMKA
[nawmeTp werikn

CTpyxe4Has kaHaBka

War

HapyXHbI LeHTp

HapyxHbIi gnameTp pe3bObl
OnnHa 3a6opHoi YacTtu
OnvHa kannbpytoLei Yactu
[OnuHa wenkn

[nuHa xBocToBMKa

OnuHa kBagpaTta

O6Lwas anvHa

Yron HaknoHa CTPY>Ke4YHOW KaHaBKu
OnuHa cnmpanbHOM NOATOYKM
Yron cnupanebHOW NoATOYKU
Yron 3abopHol YacTtu

OUOZZIrX««—ITOMMOO®W>

LLinpnHa cnvHku 3y6a

MepegHuin yron

OwameTp cepaueBUHbI
3atbinoBKka 3agHeln NoBEPXHOCTH

AN =
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HapesaHue pe3bbbl MeTYMKamm

Obwume ykasaHusa No Hape3aHuto pe3bbbl MeTyMKamm

PesynsTtaT ntoGon onepauum no HapesaHuto pe3bbbl 3aBUCUT OT psiga hakTopoB.,
KaxKObl U3 KOTOPbIX, B KOHEYHOM CYETe, BIUSIET Ha KAYeCTBO rOTOBOM AeTarnu.

1. BblbepuTe NpaBunbHYO KOHCTPYKLMIO METYMKA A5t AaHHOro 06pabaTbiBaemoro
maTtepuana u Tuna oTBepCTUS, T.€. CKBO3HOIO UMW FyXoro, 13 Tabnuubl rpynmnbl
obpabatbiBaembix matepuanos (AMG).

2. Y6eauTech, YTo AeTanb HaAeXHO 3aKpenrneHa - nepeMeLleHns B npolecce
06paboTKN MOTYT NPUBECTYU K NMOMOMKE METYMKA UMK NIIOXOMY KayecTBy pesbibl.

3. Bbibepute npaBunbHbIN pa3mep cBepna u3 COOTBETCTBYOLMX Tabnuy, (Cm.
cTp. 76-79). uameTp HEOOXOAMMOrO CBepIia Takke ykasaH Ha cTpaHuuax
kaTanora ¢ MeTyvMkamu. [ToMHUTE, YTO ONA METYNKOB-PaACKaTHUKOB HEOOX0aANMBI
cBepna Apyrux guameTpoB. Bcerga koHTponmpywiTe Haknen obpabaTtsiBaeMoro
mMatepuana, cm. rmasy “ObpaboTka HepXxaBetoLlern ctanu” B pasgerne ¢ oouen
WHopmaumen.

4. BbibepuTe npaBunbHOE 3HA4YEHNE CKOPOCTM pe3aHus, Kak nokasaHo B Kartarnore
Dormer unu nporpamme Product Selector.

5. Wcnonb3aynte COX, COOTBETCTBYHOLLYIO BbINOMHAEMOW Onepaumm.

6. Tlpwn HapesaHun pe3bbbl Ha cTaHkax ¢ YlY npoBepbTe 3Ha4YeHUe nogayu,
yKasaHHoe B nporpamme. Npu ncnonb3oBaHny pe3abboHape3Horo naTpoHa
3HayeHue nogaym Ha obopoT AOMKHO cocTaenAaTb oT 95 0o 97 % oT wara ans
camo3saTsarMBaHus MeTymKa.

7. T10 BO3MOXHOCTM MCMOSb3yNTe Ka4eCTBEHHbIE NAaTPOHbI C KOMMEHcaUnen
Ana orpaHn4yeHna KpyTalero MOMeHTa, KOTopble rapaHTUpPYT oceBoe
nepemeLleHne MeTYnKa 1 yCTaHaBNMBaKT ero NPsMo B OTBEPCTUUN. Takxke
3TO NpefoXpaHUT METYMK OT NOSIOMKKU NPU CITly4anHOM CTOFIKHOBEHUW C OHOM
OoTBEepCTUnA.

8. YbepuTecb B TOM, YTO METYUK NITABHO BXOAMWT B oTBepcCTne, npepbiBUCTadA

nofaya MOXeT NPUBECTU K KONOKON00GpasHoi hopme HayarnbHbIX BUTKOB
pe3bGOBOro OTBEPCTUS.
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DORMER
HapesaHune pe3bbbl MeTYMKamm

I'eomeTpm MeT4YMKa 1 npoLecc pe3b60Hape3ava
Tun BapuaHnTb! |Mpouecc (OnucaHue CTpyxKa

MeTuukM ¢ npsimbiMun
CTPYXEe4YHbIMU KaHaBKaMu
I:'Iu MeTtuunk ¢ NpAMbIMY KaHaBKaMu
SBnAeTcA Hambonee WNPOKO
ncnonb3yemMbiM TUNOM MeTHUMKa.
MoxeT ObITb UCNOMb30BaH ANs
1,5xD | matepnanos, o6pasytolmx KopoTkyto
CTPYXKY, B T.4. NS CTanu 1 vyryHa.
[laHHble METUYMKM COCTaBSAT OCHOBY
NPOV3BOACTBEHHON NPOrpammbl.

MeTuuMKM ¢ WwaxmaTHbIM 3y60om
MeTuuk ¢ WwaxmaTHbIM 3ybom
I'_Iu CcOo34aeT MeHblUee TpeHne K
CONPOTUBIIEHNE PE3AHUIO, YTO
Ba)XHO A pe3bboHape3aHus B
maTtepuanax ¢ 60nbLUM ynpyrum
2xD BOCCTaHOBMEHNEM maTepuana v B
TpyaHoobpabaTtbiBaeMbIx MaTepuanax
(Hanpvmep, B antoMUHUW 1 BPOH3e).
Takasi reoMeTpusi MeETYMKA TaKKe
obneryaet goctyn COX k pexyLmm
KPOMKaM, 4TO MOMOraeT yMeHbLUUTb
KPYTALWMUA MOMEHT.

MeTumnku co cnupanbHoi

noaTo4YKon
I:I MeTuuk co cnupanbHOW NOATOYKON

nmMeert npsiMble Hernybokve
CTpyXeyHble kaHaBku. CnmpanbHas
noATouKa npefHasHaveHa ans
2,5%D | puitankusanns cTpyxku Brepen.
CpaBHuTeNbHO Hernybokne
CTPYXe4Hble KaHaBKW rapaHTUpytoT
MaKCcMMarnbHYy0 MPOYHOCTb METYMKa Ha
ckpyumBaHue. OHu Takke obnervatT
nogsog COX B 30Hy pe3aHusi. 3TOT
TUN METYMKOB PeKoMeHAayeTcs Ans
06paboTky CKBO3HbIX OTBEPCTUN.
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HapesaHune pe3bbbl MeTymMKamm

—
s
=]

BapuaHTbl

Mpouecc

OnucaHue

CTpyxKa

1]

1,5xD

MeTuuMKM co CTpyKEYHbIMMU
KaHaBKaMM TOJNbLKO Ha 3ab60pHOM
yactu

PexyLas YacTb AaHHOTO MeT4unKa nmeet
aHanorMyHyto cnmpanbHyo NMOATONKY,
npefHasHa4YeHHy Afs BblTankuBaHus
CTPYXKU Bneped. OTOT MeTYnK umeeT
4Ype3Bbl4aNHO XKECTKYI0 KOHCTPYKLMIO.
PekomeHnayetcsa ans obpabotku
oTBepcTMin rmy6uHon fo 1.5 x J.

29 N N 8| ==——

2xDy

2D

MeTumnku co cnupanbHbIMU
3y6bAMMU

MeTunkm co cnupanbHbIMU 3y6bﬂMVI
npeaHasHa4yeHbl B OCHOBHOM

Ana Hape3aHuna pe3b6bl B MyXux
OTBEPCTUAX. CnMpaanaﬂ CTpyXe4dHasa
KaHaBKa BblTankmBaeT CTPY>XKY Ha3a[,
YTO npenoTBpallaeT naketnpoBaHune
CTPYXKWN Ha AHE OTBEPCTUA Unn B
KaHaBkax. Takas KOHCTPYKUUA CHWXaeT
PUCK NONTOMKK UK NoBpexaeHna
MeT4unKa.

BeccTpyxeyHble MEeTYMKU
(packaTHUKM)

BeccTpyxeyHble METUMKM OTNNYaIOTCA
OT 0BObIYHBIX TEM, 4YTO 06pasyoT
npocusb pesbbbl 3a CHET NacTU4ECcKon
fedopmaumuu , a He 3a CHET CHATUS
CTPYXKu. PekoMeHaytoTcs Ans
MaTepu1arnoB C BbICOKOW MNacTUYHOCTbIO.
Takue matepuarsl UMeOT npegen
npoyHocTn He 6onee 1200 H/mMMm?, a
OTHOCUTESNBbHOE YASIMHEHWE HE MeHee
10%.

BeccTpyxeyHble METUNKM MOXHO
1cnonb3oBaTh B OObIYHbIX YCMOBUSAX, HO
nyylimne pesynbTaTbl OHW NOKa3biBaOT
npv o6paboTke BepTUKanbHbIX FNyXWUX
OTBepCTUI. BeinyckaloTcs Takke C
BHYTpeHHUM nogsogom COXK.
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HapesaHune pe3bbbl MeTYMKamMm

Tun BapuaHnTb! |Mpouecc |OnucaHV|e CTpyxKa

ol MeTuuku ¢ BHyTPEHHUM NOABOAOM

1 1 01 | [CIR] [cOoX

] [Mpon3BoauTENBHOCTE METUYMKOB C

BHYyTpeHHUM nogsogom COXK Bebiwe,

YeM y aHarnorM4HblX METYMKOB C

2.5 [HapyxHbiM. Takne meTunku nyyle
OTBOASIT CTPYXKKY, yAansieMyto 13 30HbI

! 06pabotku Bmecte ¢ COXK. bnarogaps

8

f TOMY, YTO OXNaXOEHVE PEXYLLMX KPDOMOK
4 3uD npoucxoauT 6onee achekTUBHO,
A

A

CHIDKAETCA U3HOC MHCTPYMeHTa. B
KayecTBe oxnaxaatoLlen cpeabl MOXHO
1cnosnb3oBaTb MAacno, 3MynbCUI0 Ui
cxaTblii BO3A4YX, NofaBaemblii BMECTE C
MacnsiHbIM TymaHoM. PekomeHayemoe
naBneHune - He meHee 15 atM. OcobeHHO
XOpoLUMe pe3ynbTaTbl MOXHO MONyYnTh
npu UCNosib30BaHUM MacrsaHHOMO TymaHa
B Ka4yecTBe oxnaxaarLlen cpeabl

FaeyHble MeTYUKH

Uu 3TV METYMKU B OCHOBHOM UCTOMNb3YHOTCS
nnsi HapesaHusi pe3bbbl B rakax, HO
TakKe UMW MOXHO Hape3aTb pe3bly B
rnyBOoKMX CKBO3HbIX OTBEPCTUSAX. OHM
MMET AMaMeTp XBOCTOBMKA MEHbLLE,
C 23 [uem BHYTPEHHWI AnaMeTp pe3bObl 1 .
OonbLuyto obLyto AnvHy, Heobxogumble
NS HaKannMBaHWUS raex.

axD |FaeuHble METUMKM NPUMEHSIOTCS Ha i"
cneumnanbHbIX CTaHKax, NpeaHasHauYeHHbIX :
0Nsi Hape3aHusi 6oMbLIOro KONMYecTBa
raek. iMy MoxxHO Hape3aTb pe3bby B
CTansx U HepXXaBerLLMX cTansx.

[aeyYHble METYMKU UMEIOT OYEHb ANMUHHYIO
3a00pHYI0 YacTb, ANst TOro YTOObI
pacnpenenuTb yeunusl pesaHus Ha 2/3
OJMHBI pe3bO0BON YacTy MeTvumKa.

e,
oy
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HapesaHune pe3bbbl MeTYMKamm

3abopHas YacTb MeTYMKa

Bua 3360pHOI7I yacTn MeT4YMKa onpegenseTcs nponssoguTtenem. [lanee B Tabnuue

npueegeHbl BUabl 3a60pH017| YyacTu, YacTo ucnonb3yemble B NpoayKumm mapku Dormer,
B 3aBUCUMOCTU OT AMaMeTpa MeTHuKa.

Tunbl LeHTpoOB
1 2 3 4
% fia |
MonHbIn YKOPOYEHHbIV  |LienTposoe oteepctie OtcyTcTByeT

Tunbl 3a60pHOM YacTu
MeTtunk @ A‘ E B D E
mm G-8 35-5 2-3 18 - 30 15-2
<5 1 1 1 1 1
>5 <6 1 1 1,2 1 1
>6 <10 1,2 1 1,2,4 1,2 1,4
>10 =12 2,3 2,3 2,3 2,3 2,3
>12 3 3 3 3 3
ANSI Konyc Mpobka Mnockas

leomeTpus BECCTPYKEYHOrO METUMKA (packaTHMKa) U npouecc 0bpasoBaHns pesbobl
MpeumyLecTBa NO CpaBHEHUIO C OOBIYHBIMK METYUKAMUN

*  Mertunkn-packatHukmn pabotatoT BbicTpee, Yem OObIYHbIE.

*  MeTunkn-packaTHUKN NMELOT BOMbLLYH CTOMKOCTb.

*  OpunH BeccTpy’Ke4Hbl METUMK (packaTHUK) MOXET ObITb MCNONBb30BaH AN

06paboTku pe3bbbl B pasnunyHbIX Matepmnanax, B ryxux U CKBO3HbIX OTBEPCTUSAX.

*  MeTunKun-packaTHUKN UMEET KECTKYH KOHCTPYKLIMIO, YMEHbLLAKLLYHO

BEPOATHOCTb MOJTIOMKMU.

+ lapaHTMpoBaHHOE MonyYeHne pesbObl B Npeaenax rnons gornycka.

»  OrTcyTCcTBYET CTPYXKA.

» bonee npoyHas pe3bba (bonee BbicOKast NPOYHOCTb HA CMATUE), MO
CPaBHEHUIO C Hape3aHHOW pe3bbon (B 2 pa3a NpoyHee).

*  Jlyywee KayecTBO MOBEPXHOCTU y pe3b0, NONYyYEHHbIX MNITACTUYECKUM
AedopMmMpoBaHueM.

Ycnosusa anst adhEKTUBHOIO MCNOMb30BaHMSA

*  OtHocuTenbHoe yanuHeHne obpabatbiBaemoro matepuana - A>10 %.

*  TouYHbIN AMameTp NPOCBEPIIEHHOIO OTBEPCTUS.

*  Heobxogumo xopollee cMmasbiBaHME.
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DOAMER
HapesaHune pe3bbbl MeTYMKamm

PACNPEOENEHVE MATEPUANA NPU NNACTUYECKOM JE®POPMNPOBAHNN PE3bbBbI
[nameTp nNpoCBepreHHOro OTBepcTUs 3aBUCMT OT obpabaTtbiBaemoro Mmarepuana,
PeXMMOB pe3aHusi 1 COCTOSIHUSI UCMonb3yeMoro obopyaoBaHus. Ecnu matepuan nogHAT
HaBepx K Hayamny pe3bbbl M/unm CTOMKOCTb BECCTPYXXEYHOro MeTymMKa (packaTHuka) mana,
BblbepuTe ceepno Gonbluero Anamerpa. C gpyroi CTOPOHbI, €Crnn He XBaTaeT MaTtepuana
Ans opMUpPOBaHMA MofHOro npodunst pesbbbl, crnegyeTr UCNonbL3oBaTe CBEPHIO HEMHOTO

MeHbLlero gnameTtpa.

LHuamemp
omeepcmusi
011 06bI4HO20
Memyuka

mMemyuka
(packamHuka)

B - o -

CeueHue pe3bbbl, nonyvyeHHoe 6eccTpyKevHbIM
METYMKOM (pacKkaTHUKOM), B cTanu 45

BECCpr)Ke‘-IHbIe MEeTHUKN I'IOTpe6J'Iﬂ}OT 60]'IbLLIyP0 MOLLIHOCTb, YeM OObIYHbIE METYNKM
TaKOro e pasmMmepa, T.K. UM Hy>XeH GonbLunii prTﬂLLl,VIIZ MOMEHT.

M6 rnyxoe orBepctne Vc 30 m/muH, 90 hbyToB/MUH
4]
5
£ 4
3
£ 3
Q
s
S 2 :
—ip— [lecbopmupyoLnin
1 —— Eﬁ:(gaﬂ:ﬁbm
1]
AMG 1.2 AMG 1.3 AMG 22

CpasHeHue KpymsAuw,eeo MOMeHmMa Me)KOy packamHUKOM U 0BbIYHbIM
Mem4yuKoM 8 pas/iuydHbIX epyrirnax obpabambieaeMbix Mamepuarsos.
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DOAMER
HapesaHune pe3bbbl MeTYMKamm

MapkupoBka MeTunkoB cepum “Shark Line”,uBeTHbIMK KOnbLaMm

Liset Marepuan Bo3MOXHbIN TUN MeTYUuKa
AMG 1.1 - AMG 1.4 ’_ﬂ‘ {E
Tl
AMG 1.1-15

AMG1.4-1.6

AMG1.5-1.6
AMG 4.2-43

AMG 2.1 -AMG 2.3

AMG 3.1 - AMG 3.4

AMG 5.1 -53

AMG7.1-74

el EIE

000000

| =
&
=]
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HapesaHune pe3bbbl MeTYMKamm
NMPOPUITN PE3bEDI

Pe3bbbl no 1ISO
Metpuyeckue pe3bbbl, M
[OiorimoBble pe3bobl, UN

H = 0,86603 P -

Hm = 5/8H = 0,54127 P " -y ]-
Hs = 17/24H = 0,613343 P h/d |
H/8 = 0,10825 P

H/4 = 0,21651 P

R = H/6 = 0,14434P

Whitworth W (BSW)

BSF, G, Rp, ADMF, Brass 1/4
BS tpy6Hasn, ME

H = 0,96049 P ws
H = 2/3H = 0,64033 P L
H/6 = 0,16008 P
R = 0,13733 P

KoHunueckue TpybHble pe3bbbl Whitworth
Rc (BSPT), KoHycHocTb 1:16

H = 0,96024 P
H = 2/3H = 0,64033 P
R = 0,13728 P

AmMepuKaHckue KoHu4eckme TpyBHble
pe3bbbl
NPT, KoHycHocTb 1:16

H = 0,8668 P
H = 0,800 P
H/24 = 0,033 P (min. value)

CranbHble TpyOHble pe3bobl

PG (Pr)

H = 059588 P e
H = 04767P b/
R = 04107P
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HapesaHune pe3bbbl MeTYmMKamm
OOMyCKH1
OOMyCKN HA METPUYECKYHO 60° PE3bBY (M+UN) MO CTAHOAPTY ISO

o Yron npocpuna P

[OvameTtp BnaguH

LWar

MonoswHa yrna npocuns

BHyTpeHHsis pesbba  MeTumk
A OcHosHoe d [uametp BnaguH Hed gl HJ'!.
u OTKMOHEeHMe BHYTpeHHel pe3sbbi (=D) = = i = -

D [vameTp BnaguH d i
BHyTpeHHeri peabObl  — min pe3bbbl MeTuKKa
D [ameTp BepLUNH d CpenHuin
1 BHYTPeHHel pe3b0bl 2 anamertp
D CpegHuii d MakcumanbHbIv ™
2 punametp 2max  cpefHUI AMameTp
BeicoTa .
MuH1ManbHbIA
H UCXOAHOTO dyin =
TpeyronbHuKa CPEAHMM [MameTp
HwxHee
P LWar E 1
1 OTKMOHeHue d, [
T. [onyck D1 E Bepxree
dat Y s OTKMOHeHue d,
HwxHee
T onyck D2 E
« Rony d oTkrnoHeHue d
Is

R Papwuyc BnaguHbl
MeTynka
Ty, Honyck Ha
cpeaHuin anameTp "
T, [lonyck NonoBuHbI
yrna npoduns | BHyTpeHHsiA pe3bba
o LE e
Yron npodwmns |_ MeTumk
al2 S

Haunbonee pacnpocTpaHeHHble AOMNYCKN METYMKOB M BHYTPEHHUX pe3b6

MNone ponycka H [onyck meTynka Mone ponycka G
BHyTpeHHsst pe3bba ([arka) BHyTpeHHsist peabba ([arika)
1
b |
L
wal |
z 5 1 [I 1
- A
8 - =101
" i FHEEH }
= =] 1 -l Al ] ¥ I ?'_:
e v W ‘:iﬁ-":. o
1] - Sy | 10T - L
< Ll i &3 3 IOLERT = e
i ] k L]
L i . o+




HapesaHue pe3bbbl MeTYMKaAMU

TABJIMLUA COOTBETCTBUMA OOMYCKOB METHNKOB M BHYTPEHHNX
PE3bb

Mone ponycka, MeTYnK MpumeHeHune
Mone gonycka, BHyTPeHHsIs pe3bba
ANSI (ramka)
ISO DIN BS
CoeavHeHwne ¢
ISO1| 4H 3B 4H 5H HaTarom
ISO2| 6H | 2B | 4G | 5G | 6H CoSAIHEe 10 PO
ISO3| 6G | 1B 6G | 7H | 8H | CodAumenmec
3a30pom
MpocnabnexHas
- 7G - 7G 8G pe3bba noa
HaHeCeHWne NOKPbITUA

[onyckn pe3bbbl 4nst METYMKOB NpuBefeHbl cornacHo DIN 13.

[ns nonyyeHns pe3b6oBOro CoeanHeHNs C Nepexo4HON NOCaaKoN NCMONb3YIOT METYNKU
¢ ponyckom I1SO 2 (6H). MeTumkm ¢ meHblumm gonyckoM (ISO 1) no3somnsoT nonyynTb
coegvHeHve 6e3 3asopa No cpegHeMy AvameTpy pesbObl. bonblumi gonyck metvmka
(ISO 3) paet Gonblwon 3a3op B pe3bbOBOM coeauHeHun. OHM MCnonb3yTca Ans
raek, Ha KoTopble B fanbHenwem Oyaer HaHeCeHO NOKpbITUE, unu ecnu Heobxoanmo
cBobogHOe pe3bboBOe CoeaMHEHNE.

Kpome metumkoB ¢ gonyckamu 6H (ISO2) n 6G (1ISO3), 6G n 7G, BbINyCcKkarTCA METYNKN
¢ ponyckamm 6HX n 6GX. bykBa “X” obo3HayaeT, YTO AaHHbIA OOMYCK He sIBNSEeTCA
CTaHAapTHbIM, U TaKON METYMK NpeHa3HaveH Anst HapesaHus pe3bbbl B BbICOKOMPOYHbIX
1 abpasnBHbIX MaTepuanax, HanpumMep, B YyryHax. bonee TouHbI gonyck ncnonb3yercs
ONs yBEeNMYeHUs CTOMKOCTM MeTuuka. LupuHa nonsa gonycka metumka ang 6H n 6HX
OofOHa u Ta xe.

BeccTpyxeYHble METUUKM (pacKkaTHMKKN) OObIYHO M3roTaBnMBAKTCA C Aonyckamm 6HX
mnm 6GX.

MeTuumkun ansa pe3sb BSW n BSF nmetot cpegHuin gonyck. 9T0 COOTBETCTBYET
“cpegHeMy coegmnHeHuto” cornacHo ctaHgapty BS 84.

TpyOHble pe3bbbl ¢ gonyckoM “HopmanbHbIN® COOTBETCTBYIOT CrieayLnm
cTaHgapTam:

Pesbba G cornacHo ISO 228-1. OguH knacc Ans BHyTpeHHen pe3bbbl (MeTuuK),
knaccel A 1 B HapyxHon pe3bbbl (nnawka).

Pe3bbbl R, Rc n R cornacHo I1ISO 7-1.

Pe3bbbl NPT 1 NPSM cornacHo ANSI B1.20.1.

Pe3bbbl NPTF 1 NPSF cornmacHo ANSI B1.20.3.

Pesbba PG cornacHo DIN 40 430.
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HapesaHune pe3bbbl MeTYMKamm
ONTMHA 3ABOPHOW YACTU U CTAHOAPTHBLIE METUYMKU

Mepsas rpynna (No. 1, No. 2, No. 3) Bknto4aeT METYUKM C NOMHbLIM Npodunem pesbobl,
oTnMYatoLmMecs TonbKo ANMHON 3abopHon Yactu. Bropas rpynna (No. 4, No. 5) coctont
13 METYMKOB C HEMOMHbIM NpoduneM. OHN UMEIOT MeHbLUME, MO CPAaBHEHUIO CO

CTaHAapTHbIMU, CPESHWI 1 HAPYXXHbIN AraMeTp U Gonee ANVHHYO 3abopHyto YacTb. Mocne
HapesaHusi pe3bbbl TaKUMU METYMKAMU HEOBGXOAMMO UCTONb30BaTh YMCTOBO MeTuuk No. 3.

- FEPEREER
I S diiaia
No. 3 = B e 23 %P m
|
No. 5=

%

@<=M10 B>=M12

ISO Homep komnnekra | Homepa meTynkoB

No. 6 No. 1+ No. 2 + No. 3

No. 7 No. 2 + No. 3

No. 8 No. 4 + No.5+ No. 3

No. 9 No. 5 + No. 3
DIN Homep komnnekra | Homepa meTunkoB

No. 8 No.3 (form C) + No.4 (form A) + No.5 (form B)

No. 9 No.3 (form C) + No.5 (form B)
ANSI Homep komnnekra | Homepa meTuynkoB

PyyHon meTumk (No. 6) | KoHyc (No.1) + Mpo6ka (No.2) + Mnockas (No.3)
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HapesaHune pe3bbbl MeTYMKaMU
OVNAMETPbI CBEPN ANA OTBEPCTUW NMO4 HAPE3SAHUE PE3bEbI

OnameTp cBepna MoxeT bbiTb D = lnametp ceepna (Mm)
paccymTaH uns: D..., = HoMuHanbHbIn anametp metunka (Mm)
b=D, -P P = War meTunka (Mm)

MeTpuueckas pesbba ¢ KpyrnHbIM LIArom
P p Py MeTpuueckasi pesbba ¢ Menkum warom corrl. ISO

comn. ISO
METYMK Makc. Ceepno Csepno  METYMK  Makc. Ceeprio Ceepno METHMK Makc. Ceepno
BHyTPeHHMit BHyTpeHHMiA BHYTPEHHWI
LWar [Lnam. [vam.  [vam. Ovam.  [lvam. [nam. Avam. Avam.
M mm mm mm [ioiim MF mm mm [Aioinm MF mm mm
1.6 0.35 1.321 1.25 3/64 3x0.35 2.721 2.65 37 25X1 24153 24
1.8 0.35 1.521 1.45 54 3.5x0.35 3.221 3.2 1/8 25X1.5 23.676 235
2 0.4 1.679 1.6 1/16 4x0.5 3.599 3.5 29 25x2 23.210 23
22 0.45 1.833 1.75 50 5x0.5 4.599 4.5 16 26x1.5 24.676 245
2.5 0.45 2.138 2.05 46 5.5x0.50 5.099 5 9 27x1.5 25.676 25.5
B 0.5 2.599 25 40 6x0.75 5.378 5.3 5 27x2 25.210 25
3.5 0.6 3.010 29 33 7x0.75 6.378 6.3 D 28x1.5 26.676 26.5
4 0.7 3.422 3.3 30 8x0.75 7.378 7.3 9/32 28x2 26.210 26
4.5 0.75 3.878 3.8 27 8x1 7.153 7 J 30x1.5 28.676 28.5
5 0.8 4.334 4.2 19 9x1 8.153 8 (0} 30x2 28.210 28
6 1 5.153 5 9 10x0.75 9.378 9.3 V] 32x1.5 30.676 30.5
7 1 6.153 6 15/64 10x1 9.153 9 T 32x2 30.210 30
8 1.25 6.912 6.8 H 10x1.25 8.912 8.8 11/32 33x2 31.210 31
9 1.25 7.912 7.8 5/16 11x1 10.153 10 X 35x1.5 33.676 33.5
10 1.5 8.676 8.5 Q 12x1 11.153 1 7116 36x1.5 34.676 34.5
11 15 9.676 9.5 3/8 12x1.25 10.912 10.8 27164 36x2 34.210 34
12 1.75 10.441 10.3 Y 12x1.5 10.676  10.5 z 36x3 33.252 33
14 2 12.210 12 15/32 14x1 13.153 13 17/32  38x1.5 36.676 36.5
16 2 14.210 14 35/64 14x1.25 12912 128 1/2 39x3 36.252 36
18 25 15.744 15.5 39/64 14x1.5 12.676 125 31/64 40x1.5 38.676 38.5
20 25 17.744 17.5 11/16 15x1 14153 14 35/64 40x2 38.210 38
22 25 19.744 19.5 49/64 15x1.5 13.676 13.5 17/32 40x3 37.252 37
24 3 21.252 21 53/64 16x1 15.153 15 19/32 42x1.5 40.676 40.5
27 3 24.252 24 61/64 16x1.5 14.676 145 9/16 42x2 40.210 40
30 3.5 26.771 26.5 1.3/64 18X1 17.153 17 43/64 42x3 39.252 39
33 3.5 29.771 295 1.5/32 18X1.5 16.676  16.5 41/64 45x1.5 43.676 43.5
36 4 32.270 32 1.1/4 18X2 16.210 16 5/8 45X2 43.210 43
39 4 35.270 35 1.3/8 20X1 19.1563 19 3/4 45X3 45.252 42
42 4.2 37.799 375 20X1.5 18.676  18.5 47/64 48X1.5 46.676 46.5
45 4.5 40.799 40.5 20X2 18.210 18 45/64 48X2 46.210 46
48 5 43.297 43 22X1 21.153 21 53/64 48X3 45.252 45
52 5 47.297 47 22X1.5 20.676 20.5 13/16 50X1.5 48.686 48.2
22X2 20.210 20 25/32 50X2 48.210 48
PEKOMEHYEMBIE IMAMETPbI MNPV 24X1 23.153 23 29/32 50X3 47.252 47

CBEPIIEHUM CBEPNIAMWN CEPUMADX  o4vi 5 20676 225  7/8

1 CDX 24X2 22210 22 55/64

B TabnMuax npueeneHb! AnameTpel  MeTpuyeckas pesbba ¢ kpynHbIM Larom corl. ISO ans ceepn

ans 0BblYHbIX  CTAHAapTHBIX  CBEp!. ADX/CDX

Mpwn cBepneHmm COBPEMEHHBIMU ieyic GEerD e GRS

ceBeprnamu, Takumu kak Dormer ADX wu

CDX LWar fnam. LWar [vam.
, TIONy4aeTCs OTBEPCTUE MEHbLErO vy m m M mm mm

Oonametpa u  6Gonee TOYHOM  HOPMBbI,

NosTOMy ANs NpeaoTBpalleHus moromkn 4 0.70 340 10 1.50 8.70

MeTuMKa CrieflyeT WCMonb3oBaTh CBEpro 2 0.80 4.30 12 1.75 10.40

Gombluero auametpa. CM. ManeHbkylo © 1.00 5.10 14 2.00 12.25

8 1.25 6.90 16 2.00 14.25

Tabnuuy cnpasa.
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HapesaHune pe3bbbl MeETYUMKaAMU
ONAMETPbI CBEPN A4J19 OTBEPCTUW NOA HAPE3AHWE PE3bbEbI

[ioimoBas pe3bba ¢ KpymnHbIM [ioiimoBasi pesbba ¢ Menkum Pesbba Whitworth ¢ kpynHbim
warom corn. ISO warom corn. ISO Luarom

METYMK  Makc. Ceepnio Ceepno  METYMK  Makc. Ceeprno Csepno METYMK Makc. Ceepno

BHyTpeHHuiA BHyTpeHHUit Number BHyTpeHHuit

[uam. Ovam. [Ovam. [Ovam. Ovam.  [Ouam. of [vam. [vam.
UNC mm mm [ionm UNF mm mm [Otonm BSW t.p.i. mm mm
nr 2-56  1.872 1.85 50 nr 2-64 1.913 1.9 50 3/32 48 1.910 1.85
nr 3-48  2.146 21 47 nr 3-56 2197 215 45 1/8 40 2.590 2.55
nr 4-40 2.385 235 43 nr 4-48  2.459 24 42 5/32 32 3.211 &2
nr 5-40 2.697 2.65 38 nr 5-44  2.741 2.7 37 3/16 24 3.744 3.7
nr 6-32 2.896 2.85 36 nr 6-40 3.023 2.95 33 7132 24 4.538 4.5
nr 8-32 3.513 315 29 nr 8-36  3.607 3.5 29 1/4 20 5.224 5.1
nr 10-24  3.962 3.9 25 nr10-32 4.166 41 21 5/16 18 6.661 6.5
nr12-24 4.597 4.5 16 nr12-28 4.724 4.7 14 3/8 16 8.052 7.9
1/4-20 5.268 5.1 7 1/4-28 5.580 5.5 3] 7/16 14 9.379 9.2
5/16-18  6.734 6.6 F 5/16-24  7.038 6.9 | 12 12 10.610 10.5
3/8-16 8.164 8 5/16 3/8-24 8.626 8.5 Q 9/16 12 12.176 12
7/16-14  9.550 9.4 u 7/16-20 10.030 9.9 25/64 5/8 11 13.598 13.5
1/2-13 11.013 10.8 27/64 1/2-20 11.618 115 29/64 3/4 10 16.538 16.5
9/16-12  12.456 12.2 31/64 9/16-18  13.084 129 33/64 7/8 9 19.411 19.25
5/8-11 13.868 13.5 17132 5/8-18 14.671 14.5 37/64 1 8 22.185 22
3/4-10 16.833 16.5 21/32 3/4-16 17.689 175 11/16 1.1/8 7 24.879 24.75
7/8-9 19.748 195 49/64 7/8-14 20.663  20.4 13/16 1.1/4 7 28.054 28
1-8 22598 2225 7/8 1-12 23569 2325 59/64 1.3/8 6 30.555 30.5
1.1/8-7 25.349 25 63/64 1.1/8-12 26.744 265 1.3/64 1.1/2 6 33.730 335
1.1/4-7  28.524 28 1.7/64 1.1/4-12  29.919 295 1.11/64 1.5/8 5 35.921 35.5
1.3/8-6 31120 30.75 1.7/32 1.3/8-12 33.094 3275 1.19/64 1.3/4 5 39.098 39
1.1/2-6  34.295 34 1.11/32 1.1/2-12 36.269 36 1.27/64 1.7/8 4.1712 41.648 415
1.3/4-5 39.814 395 1.9/16 2 4.1/2 44.823 445
2-41/2 45595 45 1.25/32

LinnuHgpuyeckas prGHas‘-I pesbba MeTpuueckas pesbba ¢ KpynHbIM Liarom [iolimoBas pe3bba ¢ KpyrnHbIM Larom
Whitworth corn. ISO Ans pe3b60BbIX BCTaBOK corn. ISO Ans pe3b60oBbIX BCTaBOK
METYMK Makc. Ceepno METYMK Ceeprnio METYMK Ceeprio
Number BryTpeHHmit
of [vam. [nam. [vam. [unam.

G t.p.i. mm mm EGM mm EG UNC mm
1/8 28 8.848 8.8 25 26 nr 2-56 23
1/4 19 11.890 11.8 & 3.2 nr 3-48 27
3/8 19 15.395 15.25 3.5 37 nr 4-40 3
12 14 19.172 19 4 4.2 nr 5-40 34
5/8 14 21.128 21 5 52 nr 6-32 3.7
3/4 14 24.658 245 6 6.3 nr 8-32 44
7/8 14 28.418 28.25 8 8.4 nr 10-24 5.1
1 1 30.931 30.75 10 10.5 nr 12-24 58
1.1/4 1 39.592 39.5 12 12.5 1/4-20 6.7
1.1/2 1 45.485 45 14 14.5 5/16-18 8.4
1.3/4 11 51.428 51 16 16.5 3/8-16 10
2 11 57.296 57 18 18.75 7/16-14 1.7
2.1/4 11 63.342 63 20 20.75 1/2-13 13.3
2112 1 72.866 72.5 22 22.75
2.3/4 1 79.216 79 24 24.75
3 1 85.566 85.5
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HapesaHue pe3bbbl MeTYMKaAMU

OVAMETPbI CBEPN ANA OTBEPCTWW MOL HAPE3AHWVE PE3bEbI

Linnunapuyeckas amepukaHckas Tpy6Has — LiunuHapudeckasi amepukaHckas KoHuueckas Tpy6Has

pe3bba Tpy6Has pe3bba “DRYSEAL” pe3bba Whitworth
METUMK Min Makc. Rec. Rec. METHMK Min Recommended =~ METHY/K DRILL
BHyTpenHuin BryTpenHui Drill Drill Bryrpentuin  Drill Number
Ovam. Ouam. Ovam. [Ouam. [vam. [vam. of Anam.
NPSM mm mm mm Owonm  NPSF mm mm Rec t.p.i. mm
1/8"-27 9.039 9.246 910 23/64  1/8™-27 8.651 8.70 1/8 28 8.4
1/4’-18 11.887 12.217 12.00 15/32 1/4"-18 11.232 11.30 1/4 19 11.2
3/8™-18 16.316 15545 1550 39/64  3/8"-18 14.671 14.75 3/8 19 14.75
1/2"-14 18.974 19.279 19.00 3/4 1/2°-14 18.118 18.25 1/2 14 18.25
3/4”-14 24.333 24.638 2450 31/32 3/4”-14 23.465 23.50 5/8 14 20.25
17-11.1/2 30.506 303.759 30.50 1.13/64 17-11.1/2" 29.464 29.50 3/4 14 23.75
1.1/4™-11.1/2 39.268 39.497 3950 1.9/16 718 14 27.5
1.1/2”-11.1/2 45.339 45568 4550 1.51/64 1 1" 30
2"-11.1/2 57.379 57.607 57.50 2.1/4 1.1/8 1 345
2.1/2"-8 68.783 69.266 69.00 2.23/32 1.1/4 1 38.5
3-8 84.684 85.166 85.00 3.3/8 1.3/8 1 41
1.1/2 11 445
1.3/4 1 50
2 1" 56
2.1/4 11 62
2.1/2 1 715
2.3/4 1 78
3 11 84
KoHnueckasi amepukaHckast KoHuueckasi amepukaHckasi Tpy6Has pe3bba
Tpy6Has pesbba TpybHas pesbba “DRYSEAL” ARMOUR
METHMK Cepno Ceepno METHMK Ceepno METYMK Makc. Csepno
Number Number Number  BHytpennuit
of Ovam. [Ouam. of Ouam. of Avam. Ovam.
NPT t.p.i. mm [Ororim NPTF t.p.i. mm PG t.p.i. mm mm
1/16 27 6.3 D 1/8 27 8.4 7 20 11.45 11.4
1/8 27 8.5 R 1/4 18 10.9 9 18 14.01 13.9
1/4 18 1 7/16 3/8 18 14.25 1 18 17.41 17.25
3/8 18 14.5 37/64 1/2 14 17.75 13.5 18 19.21 19
1/2 14 18 23/32 3/4 14 23 16 18 21.31 21.25
3/4 14 23 59/64 1 11.1/2 29 21 16 27.03 27
1 14 29 1.5/32  1.1/4 11.1/2 37.75 29 16 35.73 355
1.1/4 11.1/2 38 1.1/2 1.1/2 11.1/2 43.75 36 16 45.73 45.5
1.1/2 11.1/2 44 1.47/64 2 11.1/2 55.75 42 16 52.73 52.5
2 11.1/2 56 2.7/132 2.1/2 8 66.5 48 16 58.03 58
2.1/2 8 67 2.5/8 8 8 82.5
3 8 83 3.1/4
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HapesaHune pe3bbbl MeTYMKamm

OVAMETPbI CBEPN ANSI OTBEPCTUI MOL PACKATBIBAHUE PE3bEBbI CIMTPABOYHBLIE TABNWLIbI

OnameTp ceepna MoxeT 6biTb D = Onametp ceepna (Mm)
paccyuTaH us: D,om = HOMUHANBLHLIN AuameTp MeTymka (MM)
D= Dnom- 0,0068 * P * 65 P = Llar meTtumka (Mm)
65 B hopmyne CToUT ANs Kenaemomn BbICOTbI
pe3bbbl B %

Metpuyeckas pe3bba ¢ KpynHbIM Liarom Metpuyeckas pesbba ¢ MErnkum Lwarom

corn. ISO corn. ISO
METYMK  Makc. Ceepno  Csepno METYMK Makc. Ceeprnio
BHyTpeHHUi BHYTpeHHuUit
Ovam. [Ovam. Ouam. Ouam. [vam.

M mm mm [Otoim MF mm mm

2 1.679 1.8 4x0.50 3.599 3.8

25 2.138 23 5x0.50 4.599 4.8

3 2.599 2.8 35 6x0.75 5.378 B

815 3.010 3.2 30 8x0.75 7.378 77

4 3.422 3.7 8x1.00 7.158 75

5 4.334 46 14 10x1.00 9.153 9.5

6 5.153 5.5 7132 10x1.25 8.912 9.4

8 6.912 7.4 12x1.00 11.153 11.5

10 8.676 9.3 12x1.25 10.9912 1.4

12 10.441 11.2 7/16 12x1.50 10.676 1.3

14 12.210 13.0 14x1.00 13.153 13.5

16 14.210 15.0 14x1.25 12.912 13.4
14x1.50 12.676 13.3
16x1.00 15.153 15.5
16x1.50 14.676 15.25

[ioimoBasi pe3bba € KpYNHbIM LLarom

[ioiMoBasi pe3bba ¢ Menkum Lwarom

comn. ISO corn. ISO

METYMK Makc. Csepno Caepno METYMK Makc. Caepno Caepno

BHyTpeHHuin BHyTpeHHuin

Ovam. Ouam. LOuam. [Ovam. Ouam. [Ouam.
UNC mm mm [Ltorm UNF mm mm [Ltom
nr 1-64  1.582 1.7 51 nr 1-72  1.613 1.7 51
nr 2-56  1.872 2 47 nr 2-64 1913 2.0
nr 3-48 2148 23 nr 3-56  2.197 23
nr 4-40 2.385 26 39 nr 4-48  2.459 26 37
nr 5-40  2.697 29 33 nr 5-44 2741 29 33
nr 6-32  2.896 3.2 1/8 nr 6-10  3.023 3.2 1/8
nr 8-32  3.513 3.8 25 nr 8-36  3.607 3.9 24
nr10-24  3.962 4.4 11/64 nr10-32 4.166 4.5 16
nr12-24  4.597 5 9 nr12-28 4.724 5.1 7
1/4-20 5.268 5.8 1/4-28 5.588 6 A
5/16-18  6.734 7.3 5/16-24  7.038 75 .293
3/8-16 8.164 8.8 11/32 3/8-24 8.626 9.1
7/16-14  9.550 10.3 Y 7/16-20 10.030 10.6 z
1/2-13 11.013 11.9 463 1/2-20 11.618 121 476
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HapesaHune pe3bbbl MeTYMKaMM
OCHOBHbIE PABMEPbLI XBOCTOBUKOB

e

s

Pa3mepbl xBOoCTOBMKa cornacHo ctaHgaptam ISO

HOnawmetp | Kesagpat | ISO 529 1ISO 529 1SO2283 | 1S02284 G |1SO2284 Rc
XBOCTOBMKA Metpuueckuit)| UNC/UNF | MeTpuueckuit
mm mm BSW/BSF
2,50 2,00 M1
M1,2
M1,4
M1,6  |No. 0
M1,8
M2 No. 1
2,80 2,24 M2,2  |No. 2
M2,5 |No. 3
3,15 2,50 M3 No. 4 M3
No. 5
3,55 2,80 M3,5 |No. 6 M3,5
M4
4,00 3,15 M4 M5
4,50 3,55 M4,5 |No. 8 M6
5,00 4,00 M5 No. 10 3/16
5,60 4,50 M5,5 |No. 127/32 M7
6,30 5,0 M6 Ya M8
7,10 5,60 M7 9/32
8,00 6,30 M8 5/16 M10 G 1/8 Rc 1/8
9,00 7,10 M9 M12
10,00 8,00 M10 3/8 GV Rc V4
8,00 6,30 M11 7/16
9,00 7,10 M12 Y
11,20 9,00 M14 9/16 M14
12,50 10,00 M16 5/8 M16 G 3/8 Rc 3/8
14,00 11,20 M18 11/16 M18
M20 Ya M20
16,00 12,50 M22 7/8 M22
18,00 14,00 M24 1” M24 G 5/8 Rc 5/8
20,00 16,00 M27 11/8 M27 G¥% Rc %
M30 M30
22,40 18,00 M33 1% G7/8 Rc 7/8
25,00 20,00 M36 13/8 G1” Rc 1”
28,00 22,40 M39 1%
M42
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HapesaHune pe3bbbl MeTUMKamm

Pa3smepbl xBocTOBUKa cornacHo ctaHaapTtam DIN
Onametp | Keagpart | DIN 352 | DIN 371 | DIN 376 | DIN 374 |DIN 2182(DIN 2183 DIN 353
XBOCTOBWKa DIN 374
mm mm
2,5 2,1 M1 M1
M1,1 M1,1
M1,2 M1,2 M3,5 M3,5 1/16
M1,4 M1,4
M1,6 M1,6
M1,8 M1,8
2,8 2,1 M2 M2
M2,2 M2,2 M4 M4 3/32 5132
M2,5 M2,5
3,20 2,4 3/16
3,50 2,70 M3 M3 M5 M5
4,00 3,00 M3,5 M3,5 1/8
4,50 3,40 M4 M4 M6 M5,5M6| 5/32 Ya
6,00 4,90 M5 M6 | M5 M6 M8 M8 3/16 5/16
M8
7,00 5,50 M10 M10 | M9 M10 Ya 3/8 G1/8
8,00 6,20 M8 5/16 7/16
9,00 7,00 M12 M12 M12 3/8 Ya
10,00 8,00 M10
11,00 9,00 M14 M14 M14 9/16 GV
12,00 9,00 M16 M16 M16 5/8 G 3/8
14,00 11,00 M18 M18 M18 %
16,00 12,00 M20 M20 M20 G%
18,00 14,50 |M22 M24 M22 M24|M22 M24 7/8 G 5/8
20,00 16,00 M27 M27  |M27 M28 17 G%
22,00 18,00 M30 M30 M30 11/8 G7/8
25,00 20,00 M33 M33 M33 1% G1”
28,00 22,00 M36 M36 M36 13/8 G11/8
32,00 24,00 M39 M39 M39 1% G1%
M42 M42 M42 15/8
36,00 29,00 M45 M45 M45 1% G1%
M48 M48 M438 17/8
40,00 32,00 M52 M52 2 G1%
45,00 35,00 G2
50,00 39,00 G2V,
G2%
G2%
G3
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HapesaHune pe3bbbl MeTYMKamm

%

o

s

-

Pa3mepbl xBocToBMKa cornacHo ctaHgaptam ANSI

Ovawmetp | Ksagpat ASME B94.9 ASME B94.9 ASME B94.9
XBOCTOBWKa pa3Mepbl MalMHHOTO |  ApOGHbIE pa3vepbl |MeTpuUYeckue pasmepbl
Aim AoimM BMHTA
0,141 0,11 [No 0 M1.6
No 1 M1.8
No 2 M2
No 3 M 2.5
No 4
No 5 M3
No 6 M 3.5
0,168 0,131 [No 8 M4
0,194 0,152 |[No 10 M5
0,22 0,165 [No 12
0,255 0,191 Ya M6
0,318 0,238 5/16 M7
M8
0,381 0,286 3/8 M 10
0,323 0,242 7/16
0,367 0,275 Ve M 12
0,429 0,322 9/16 M14
0,48 0,36 5/8 M16
0,542 0,406 11/16 M18
0,59 0,442 Ya
0,652 0,489 13/16 M20
0,697 0,523 7/8 M22
0,76 0,57 15/16 M24
0,8 0,6 1 M 25
0,896 0,672 11/16 M27
11/8
1,021 0,766 13/16 M30
1%
1,108 0,831 15/16 M33
13/8
1,233 0,925 17/16 M36
1%
1,305 0,979 15/8 M39
1,43 1,072 1% M42
1,519 1,139 17/8
1,644 1,233 2 M48
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HapesaHune pe3bbbl MeTumMkamm

Bo3morkHble TpyaHOCTH Npy paboTe MeTYMKaMm 1 cnocodbl X yCTPaHeHUs!

MNpo6nema |MpuyunHa Cnocob6 ycTpaHeHusi

YBenuueHHsblit HenpasunbHbIN gonyck Bbi6paTb METYMK C MEHBLUMM NOMeM Aonycka

pasmep HenpasunbHoe 3HaveHne ocesor nogaun | CHM3NTL nogady Ha 5-10% nnu yBenuunTb XecTKoCTb
pe3bBosoro Npy>uHbl B pe3bb0Hape3HoM naTpoHe

oTBEepPCTUS [1ns AaHHOM onepaunn HenpaBubHO Mcnonb3oBaTh METHMK CO CrMparnbHOi NOATOHKOMN

Bbl6paH TN MeTYUKa

AANsi CKBO3HOTO OTBEPCTUS UMW CO CNUPasbHOWM
KaHaBKoOW Ans rnyxux oTeepcTuii. icnonbaosatb
VHCTPYMEHT C NOKPbITUEM ANs NpeAoTBpaLLeHunst
HapocToo6pa3oBaHus. [ns npaBunbHoro Beibopa
WHCTPYMeHTa cM. kaTtanor Dormer unu Product
Selector.

Ocb MeTuMKa He COBMajaeT C OCblo
oTBepCTUS

MpoBepuTb pe3bGoHape3Ho NaTPoH 1
NO3VLMOHUPOBaHNE OTHOCUTENbHO OTBEPCTUS!

HepocTatouHbin noason COXK

YnyuwnTb CMa3o4HO-OXNax4aloLLyo cpeay Ans
npepoTBpalleHns HapoctoobpasosaHus. CM. pasgen
“CmasoyHo-oxnaxaatowlas cpega”’

HepocTtaToyHas cKopoCTb MeTUMKa

Cnepyiite pekomeHgaumam B katanore / Product
Selector

YMEHbLLEHHBbI
pasvep
pe3b6oBoro
oTBepcTus

[nsi AaHHOM onepaumn HenpaBMIbHO
BbIGPaH TMN MeTYMKa

Mcnonb3oBaTb METUMK CO CNUpanbHOM NOATOHKON
AANsi CKBO3HOTO OTBEPCTUS UMW CO CNUpasibHOW
KaHaBKoOW Ans rnyxux oTeepcTuii. Mcnonbaosatb
VHCTPYMEHT C NOKPbITUEM ANs NpeaoTBpaLLeHunst
HapocToobpasoBaHus. MicnonbaoBaTb METHMK C
6onbLUMM NepeaHUM yrnom. [Ans npaBuIbHOMO
BblGOpa MHCTPYMeHTa cM. katanor Dormer unu
Product Selector.

HenpasunbHbI gonyck

Bbl6paTb METYUK C MEHbLUMM noriem gonycka,
ocobeHHo ans MaTepuanoB, HECKIOHHbIX K
N3MEHEHWI0 Pa3MepoB, TaKUX KakK CTarnb N YyTyH.

HenpaBunbHbIN MW HELOCTATOYHbBIN
noasoa COX

YnyylwmnTb cMa3oyHo-oXNaxaatoLLyo cpeay Ans
NpefoTBpaLUEHUsi NaKETUPOBAHWS CTPYXKKW B OTBEPCTUM.
Cwm. pasgen “CmasovHo-oxnaxaatouiasi cpena”

[OuameTp oTBepcTUs Nog peabBy CrnWKoM
man

YBenuuuThL AMameTp ceepna 40 MakcumarnbHoro
3HayeHnst. CM. Tabnuubl C peKOMeHZaumUsaMm

Martepuan cyxaertcs nocne HapesaHus
pe3b6bl

CM. pekomeHgauuu B katanore Dormer unu Product
Selector Ans npaBunbHOro Bbibopa MHCTPYMeHTa

BbikpalumBaHus

[na paHHon onepauunu HernpasUibHO
BblﬁpaH TN MeT4HUKa

BbIGpaTh METUYMK C MEHBLUMM NEPEAHUM YITOM.
Mcnonb3oBaTb MeTUMK ¢ 6Gonee gnnHHoN 3abopHomn
YacTbio UMK CO CNUparnbHOM NOATOYKON AN CKBO3HOTO
OTBEPCTUS, UMK CO CNINPANbHOW KaHaBKOW AN FyXux
OTBEpPCTUI AN NPefOoTBPaLLEeHNUs NakeTUPOBaHNS
CTPYXKku. [INa NpaBWIbHOMO BbIGOpa MHCTPYMEHTA CM.
karanor Dormer unu Product Selector.

HenpaBunbHbIA MW HEAOCTATOYHbIN
noasoa COX

YnyylwmnTb cMaso4HO-oXMNaxaatoLLyo cpeay Ans
npefoTBpaLleHns HapoctoobpasoBaHusi. CM. pasgen
“CmasoyHo-oxnaxgatoulas cpega”

MeTuuk yaapsietcst 0 HO OTBEPCTUA

YBenuunTb rmy6uHy CBepreHust v yMeHbLLNTb
rny6uHy pe3bGoHapesaHus

HaknenaHHasi noBepxHOCTb

YMEHbLUNTL CKOPOCTb, UCMOSb30BaTh MHCTPYMEHT C
NOKPBITUEM, YNYYLLMTL CMa304HO-OXMNAXAAIOLLYIO cpey.
Cwm. pasgen “O6paboTtka HepxaBetoLmx cTanen”.

3aKnuHMBaHWe CTPYXKu Npun
BbIBUHYMBAHWW Ha 06paTHOM xogdy

M36eraTb BHe3anHOro BbIBOAA METYMKA Ha o6paTHOM
xony

BabopHas YacTb 6beT npu Bxoae B
oTBepcTme

MpoBepuTb COOCHOCTb OTBEPCTUS U METUMKA,
YCTPaHWTb HECOBNAJEHVE.

[OuameTp oTBepcTUs Noa peabBy CrnWKOM
man

YBenuuuTb AMameTp cBepna 40 MakcumarnsHoro
3HayeHnst. CM. Tabnuubl C peKOMeHZaumUsaMm
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HapesaHune pe3bbbl MeTYMKamm

Mpobnema |MpuymHa Cnocob6 ycTpaHeHus
Monomka MeTumk nsHoLueH Mcnonb3oBaTb HOBbIV METYMK UMN NEPETOUUTL
V3HOLLEHHbIV
HepocTtatouHbiin nogesog COX YNy4ylumTb CMa304HO-OXMaXAaoLLYyto cpeay
ANs NpenoTBpalLeHns HapocToobpa3oBaHusa n
nakeTupoBaHus CTpyxku. Cm. pasgen “CMa3oyHo-
oxnaxgawowlas cpega”
MeTuvk ynapsietcsi 0 4HO OTBEPCTUS YBenuuuth rmy6uHy cBeprieHns unm yMeHbLUNTb
rny6uHy pesbboHapesaHus
CruLIKOM BbICOKasi CKOPOCTb MeTUMKa CHU3UTL cKopocTb MeTumKka. Cneposatb
pekomeHgauvsam B katanore/Product Selector.
HaknenaHHasi noBepXHOCTb YMEHbLLUNTL CKOPOCTb, MCMOMb30BaTb UHCTPYMEHT
C MOKPbITUEM, YNyHLNTb CMa304HO-OXMaXAAIoLLY0
cpeay. Cm. pasgen “O6paboTka HepxKaBetoLLmnX
cranen”
[nametp oTBepcTMS NoA pesbby cnnkoM |YBENUYUTL AnaMeTp cBepra Ao MakCUManbHOro
man 3HaveHns. Cm. Tabnuuibl ¢ pekoMeHaaunsMm
CnULLIKOM BbICOKUI A MOMEHT Npu Mcnonb3oBatb pe3abGoHape3Ho NaTpoH ¢
HapesaHun pesb6bl npefoxpaHUTenbHon MydTon
Martepuan cyxaercsi nocne HapesaHusi CM. pekomeHaauum B katanore Dormer unu
peabbbl Product Selector ans npaeunbHoro Bbibopa
VHCTPYMEHTa
BbicTpoe [ins faHHOW onepaLmu HenpaBuIbHO Mcnonb3oBaTb METYMK C MEHbLUMM NepeaHuM
W3HalLuMBaHve BbIGpaH TMN MeTynka yrnom u/unv 6onbLIMM 3aTblfIoBaHEM W/Wnn
meTyunka 6onee AnuHHON 3abopHoii YacTblo. Micnonb3oBaTb
WNHCTPYMEHT ¢ nokpbiTuem. Cm. katanor Dormer
vnu Product Selector ons npaeunebHoro Belibopa
VHCTpYMEHTa
HepoctatouHbin nogeog COX YRy4ylwumTb CMa30oqHO-OXMaxAaatoLLyto cpedy
Ans NpeoTBpaLLeHnst HapocToobpa3oBaHus 1
TEPMUYECKUX HaNPsXKEHWUIA B pexyLleit kpomke. Cm.
pasgen “CmasoqHo-oxnaxaatoiias cpega”
CnULLIKOM BbICOKasi CKOPOCTb MeTUMKa YMeHbLWUTL ckopocTb. Creayinte pekomeHaaumsm
katanora Dormer nnu Product Selector
HapocTtoo6- [ins faHHOW onepaLmu HenpaBubHO Mcnonb3oBaTb METYMK C MEHBLUMM NepeaHUM
pasoBaHue BbIGpaH TMN MeTynka yrnom u/unu 6onbLlumm 3atbinoaHnem. Cum.
katanor Dormer nnu Product Selector ans
npaBunbLHOro BblGopa UHCTpYMEHTa
HepocTtatouHbiii noasog COX YnyywmnTh CMa304HO-OXNaX4atoLLyo cpeay Ans
npenoTBpaLleHust HapoctoobpasoBaHusi. CM.
pasgen “CmasoyHo-oxnaxgarwLas cpega”
[Mp1MeHeHWe NOKPbITUIA HEBO3MOXHO CM. pasgen pekomeHaaLmii Mo NOKPbITUSM
CnULLIKOM HU3Kasi CKOPOCTb METYMKA CnepyiTe pekomeHgauusam katanora Dormer nnu
Product Selector
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DORMER
Pe3bbodpesepoBaHmne

OcHoBHbIe 3anemMeHTbl pe3bbodpessl

JnameTp xBocTOBWMKA

O6was anvHa

Yron HakmnoHa CTpY>Ke4YHON KaHaBKu
OnuHa pexyLlen yactu

OnameTp pe3bbbl

CTpyxeyHasi KaHaBka

Yron dacku

XBOCTOBMK

IGTMMmMOOW>

|B

1 TMNepegHun yron
2 [uameTtp cepaueBuHbI
3 3aTbinoBka 3agHel NoBepXHOCTH
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Pe3bbodpesepoBaHme

O6wwme ykasaHus no pe3bbodpesepoBaHmto

Pe3bbodpesepoBaHme SBNSIETCS METOLOM MOSyYeHNUst pe3bObl.

Ona peanusauun gaHHoOro Metoga Heobxoamm ctaHok ¢ UMY ¢ BO3MOXHOCTbIO BUHTOBOWN
MHTepnonsaumn (OQHOBPEMEHHOTO NepeMeLLeHrs No TpeM ocsiM). MiHdopmauuio no
JaHHOMY BONPOCY MOXHO HalnTW B pyKOBOACTBE MO 3KCnayatauum unm y noctasLimuka
CTaHKa. Takke MOXXHO COCTaBUTbL CBOK COOCTBEHHYIO NMoAnNporpamMmmy BUHTOBOM
MHTEPNONALnK.

1.

Vcnonb3ynte cootBeTCcTBYHOWMI pa3gen Product Selector ansi Beibopa onTumanbHbIX
pe3bbodpesbl, PEXXMMOB pe3aHus U NporpaMmbl Ans ctaHka ¢ YMy. MNporpamma

UrY moxeT 6bITb cocTaBneHa Anst Haubonee pacnpoCTpaHEeHHbIX CUCTEM, BKMOYas
DIN66025(ISO kogpl), Heidenhain, Fanuc n Siemens.

Cnepyvite pekomengaumsam Dormer npu Beibope pasmepa ceepna lans
npeaBapuTENbHOrO PaccBeprnMBaHWs OTBEPCTUS Mo pe3bby, Kak 1 Npu Hape3aHuu
pe3b0bl 0ObIYHBIM METYMKOM.

[Ons 6onee yoobHOM HaCTPOWKN Ha AOMNYCK pe3bbbl Bceraa ucnonb3ynTe nporpamMmmy
C Koppekuuen paguyca. HayanbHoe 3HayeHne koppekumn Rprg HaHeceHo Ha dpese.
PekomeHgauum no BenndnHe Rprg moxHo nonyyuntb 1 B Product Selector, ecrnn
ykasaTb [OMYCK.

[ns KOHTpOns NepBon pe3bObl CNONb3yTe KanMbp 1 3aTemM Neproanyeckn
nposepsaiTe pesbdy Ans onpeaeneHns HeobxoanMocTy kKoppekumn paguyca. ObbI4HO
paaunyc koppekTupyetcs 2-3 pasa 4o NONHOro n3Hoca pe3bbodpesbi.

Mpun o6paboTke 6e3 COXK xenaTenbHO MCNONb30BaTb CXaTbI BO3AYX AN yAaneHus
CTPYXKU U3 OTBEPCTYS.

O6paboTKy pe3bbbl B TpyagHoOOpabaThiBaeMbIX MaTepranax Heobxogmmo pasgensatb
Ha 2 unu 3 npoxoga. Product Selector nossonsieT BbibpaTh BENMUMHY npoxoaa,
paBHYIO NOMOBMHE UNK TpeTu npoduns (2 unu 3 npoxoaa), Npun reHepaumm NporpaMmbl
uny.

MNPENMYLLECTBA PE3bBEO®PE3EPOBAHNA MO CPABHEHMIO C HAPE3AHWEM
PE3bBbl METYMKOM

Pe3bbodpesepoBaHme sensieTcs 6onee HageXHbIM METOAOM Hape3aHus pe3b0bl
6narogaps:

e bBonee kopoTkon CTpyxke

e  B03MOXHOCTM HacTpoWkn Ha 06paboTKy pe3bbbl C pasnMYHbIMK Aonyckamu

e  [lonyyeHuto pe3bbbl NONHOrO Npoduns Ha AHe OTBEPCTUS.

BonbLLOW CTOMKOCTU MHCTPYMEHTA.

BoamoxxHocTn 06paboTkM pa3nuyHbIX MaTepuanos.

YHuBepcanbHocTu, pe3bbodpesa MoOXeT GbiTh UCMONb3oBaHa Anst 06paboTku pe3bd
pasHbIX AUaMETPOB C OAHUM LLIArOM.

OOWH U TOT e MHCTPYMEHT MOXET ObITb MCNONb30BaH Anst 06paboTky NpaBbIX U NEBbIX
BHYTPEHHUX pe3b0, Ans AiMOBON pe3bbbl G - ANst BHYTPEHHMX U HApPYXKHbIX pe3bh.
Bo3moxxHocTM 06paboTkun 6e3 COXK.

BoamoxHocTn 06paboTku dpacku npu hpesepoBaHUn METPUYECKMX pe3bh.

Mpu aTOM Ka4ecTBO hpe3epoBaHHbIX KOHUYECKUX Pe3bb CYLIECTBEHHO BhILLE, YEM
Hape3aHHbIX METYUKOM.
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Pe3bbodpesepoBaHme
OCOBEHHOCTWN PESbBEO®PE3EPOBAHNA

- PesbbodpesepoBaHme OCTAaTOMHO MEANEHHbIN NPOLECC, N BbIUIPbILL BO BPEMEHU
JocrturaeTcs Tornbko npu o6paboTke pe3bb GonbLloro guameTtpa. Kak npasuno,
6onee BbICOKOE kayecTBO 06paboTkn KOMNEHCUPYET €€ HEBLICOKYH CKOPOCTb.

- ny6uHa pe3bbbl Npu chpesepoBaHUM OrpaHnyeHa 2 AmaMmeTpaMmn ans MeTpuyeckon u
1.5 guameTtpamu ans MeTpUYEecKon pesbbbl C MENKUM LIArom 1 OoAMOBON pe3bbbl G.

- BosmoxHa nepetouka pe3bbodpesnl No nepeaHeint NoBEPXHOCTH.

BbIBEOP MHCTPYMEHTA

Bce pesbbodpesbl MeroT koA, OCHOBaHHbIM Ha ux Tune, auametpe (d1) n ware (P). Ko
npoadyKuum ncrnonb3yeTcs Npy ee 3akase. [ins npaBunbHoro BbiGopa Bcerga crneayiite
pekoMeHaaumam katanora n Product Selector.

J12010.0X1.5
5

di

OTa pesbbodpesa MoOXeT ObITb UCNONb30BaHa AN dpesepoBaHus pesbb * M12x1.5
(M14x1.5, M16x1.5n 1.4.)
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Pe3bbodpesepoBaHme

NPOrPAMMNPOBAHNE C NAPAMETPOM RPRG

[nsa 6onee ygoGHOM HACTPOMKK OOMYCKOB BCErAa UCMosb3ynTe NporpaMmmMmy C Koppekumnen
paguyca. 3HavyeHue Rprg HaHeceHo Ha dpese U 0GbIYHO BHOCUTCS B MaMsTb Npu
NpuBsi3ke MHCTPYMeHTa. 3HayeHne Rprg siBNsSieTcst HavanbHbIM ANs HOBbIX hpes.

3HauyeHne Rprg ocHOBaHO Ha TEOPETUYECKON HYNEeBOW NIMHUKN pe3bObl. ATO 03HAYaET, YTo
npu pe3epoBaHnK € ykasaHHbIM 3Ha4eHnem Rprg obpabaTtbiBaemasi pesbba Hukorga

He BblAeT 3a npefenbl Aonycka, 0ObIYHO OHAa MOMyYaeTcs HECKOMbKO MeHbLue. s
nonyyexusa Tpebyemoro gonycka Heobxoanumo BBECTU AOMOMHUTENbBHY KOPPEKLMIO.

[ns npoBepku ncnonb3yinte kanubp. MNpu ncnonb3oBaHWKM AnNs NOArOTOBKX MPOrpaMMbl
Uy Product Selector BennunHa gononHutensHon koppekumn Rprg 6yaeT ykasaHa B
pekoMmeHaauusix. MomMHUTE, YTO MeHbLUIee 3HadYeHne napameTpa Rprg naert 6onbluee
3Ha4YeHne HOMUHaNbHOro AnameTpa pesbOobl.

Oonyck
BHyTpeHHsIA pe3bba 8H HOonyck
7H ] pexyLune MeT4mKku
6H ]
5H
4H (7G) ¢
1SO 3 0.2t
1SO 2
t 0,7t
1SO 1 0,5t
v toa
Rprg Ha HyNeBsow NnHUK 0,1t

r Lo

t= TDZ = [onyck cornacHo Yactu 15 DIN 13
D2 =d, = Cpeanuit anametp
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Pe3bbodpesepoBaHme

BoamorkHble TpyaHOCTH Npu pe3bbodhpesepoBaHum U cnocobbl Mx

yCTpaHeHus

Mpobnema

MpuynHa

Cnoco6 ycTpaHeHus

Hu3skas cTonkocTb
WNHCTpPYMEHTa

HeBepHble pexumbl
pesaHust

CHU3UTL cKopoCTb / nogavy

HectabunbHocTtb

MpoBepuTb NaTpoH

BbICTpbIt n3HOC

CHM3NTb CKOPOCTb

Monomka dpesbl

Mnoxoe yaanexve
CTPYXKN

Mcnonb3oBaTtb CxaTblii BO3AYX, HAPYXKHBIN Unn
BHyTpeHHUI nogsog COX

Harpyska cnviukom
Benuka

PaspenuTe onepauumio Ha 2 unu 3 npoxoaa

CHuW3uTb nogavy

HectabunbHocTb

MpoBepuThb / 3aMeHNTL NaTPoH

BblkpalumsaHue

HecTtabunbHocTb

lMpoBepuTb / 3aMeHUTb NaTpoH

HeBepHble pexuvmbl
pesaHust

CHU3UTb ckopocTb / nogavy

HarpyaKa CIi1LIKOM
Benuka

PaspgenuTe onepauuio Ha 2 unu 3 npoxopa

CHuW3nTb nogavy

[nsa yBenuyeHns CTOMKOCTU UHCTPYMEHTa pekoMeHAYeTCA NPOrpaMmMmnpoBaTh Hayano
pe3bbodpesepoBaHus ¢ “MArkuM” BpesaHuem no cnvpanu. Cm. Product Selector.

Mporpammuposaxue 4MYy:

“He mozy Hatimu e Product Selector si3bik npoepammupogaHusi Moe2o cmaHka HIy.”
— MHorue cuctemsl ¢ YIY moryT 6biTb NnepeBeaeHsl B pexum ISO/DIN kogos npu
BbINONHEHUN pe3bbodpesepoBaHnsi. CM. pykOBOACTBO MO 3KCNyaTaLmmn CTaHka.

“41 enepebie ucnonb3yto pesbboghpeseposaHue, U Mpu KOHMpPoe mpaekmopuu

6e3 Oemarnu oHO 8bleniA0um mak, 4mo ¢ghpesepyemcsi pessba cruwkKom 601bWwo20
Ouamempa”

- Cuctema UMY orpabatbiBaeT nepemMelleHne No KOHTYpY He LieHTpoM dpesbl (M41), a
ero nepudpepven. NpoBepbTe NPaBUNbHOCTL BENNYNHBLI Rprg 1 pasmepa MHCTpyMeHTa
B €ro onmcaHum B nporpamme Yry.
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DORMER
HapesaHue pe3bbbl nnatukamm

OCHOBHbIEe aNeMeHTbl NnaLKn

HapyHbin anameTp

HOnametp yrnybnexuns

TonwmHa

InvHa pesbbbl

KoHnueckoe otBepcTue nog CTOMOPHbIN BUHT

Yron 3abopHon yactu

[OnuvHa 3abopHom Yactm

OuameTp 3abopHoi yacTtu

CnunpanbHas nogToyka

10 Yron noatoyku

11 OnuHa noatoyku

12 MepeaHui yron

13 PexyLimm 3y6

14 WwnpwuHa pexyLiero 3y6a

15 OTBepcTMe ans hopmMmnpoBaHnsa pexyLuen
4YacTu 1 OTBOAA CTPYXKM

16 Ma3 ans perynupoBku

©COoONOOOAAPS»WN -
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HapesaHune pe3bbbl nnalkamu
O6wwme ykasaHns No Hape3aHunio pe3bbbl Nnawkamm

1. Tepepn HapesaHWeMm pe3bObl MNALIKOM Ha 3aroTOBKe AOIKHa ObiTb oGpaboTaHa
thacka 45 rpagycoB Ans NPeaoTBpaLLeHUst YOapHOW Harpysku PexyLimx KpoMOK
npu BpesaHun. YoeauTechb B TOM, YTO Milallka pacroroxeHa neprneHauKynspHo K
OCW 3aroTOBKM.

2. Vcnonbayiite Gonbluve Aonycka Ha HapYXHbI AMamMeTp pe3bbbl A8 YMeHbLUEHUS
JnameTpa 3aroToBKU (CM. HUXE). OTO CHUSWUT YCUNUS pe3aHusl 40 MUHUMYMa.

3. MVcnomb3yiTe nnawkM cO crnupanbHOW MOATOYKOW, rapaHTupylolme yaaneHue
CTPY>KKM U3 30HbI pe3aHusl.

4. Topsog COX fomkeH OCyLEeCTBNATLCS B JOCTAaTOMHOM KONYeCTBe.

5. Tpu perynupoBke paspe3Hoi Nnalwky usberante ee packpbiTus, T.K. 3TO MOXET
NMPUBECTM K CTUPAHWUIO PEXYLEW 4acTu Mpu HapesaHuu pesbbbl. PaspesHas
nnawika npy NOMOLLM CTOMOPHbIX BUHTOB MOXET GbiTb cBedeHa npumepHo Ha 0.15
MM. HarpyxaitTe nnaLiky paBHOMEPHO, OAHOCTOPOHSISt HAarpy3ka MOXeT NPUBECTU K
NoMoMKe.

6. B obuwem cnyyae wecturpaHHble Nnalky NpeaHasHaveHbl Ana Kanubposku unu
OUYUCTKM OT 3arpsA3HEHUn yxe Hape3aHHblXx pe3bb Bpy4Hylo. OHM umetoT Gonee
TPEBOBAHWA K MPEOBAPUTENIbHOM OBEPABOTKE

[nameTp 3aroToBKM JOMKEH GbiTb MEHbLLE, YEM MaKCUMasibHbIN HApYXHbI AMamMeTp
Hapesaemoi pe3b0bl.

—
', | 5 i
Da BEAEE | D
i 0 | prrTrreg |

P

D, =Dg- (0,1 * P)
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HapesaHue pe3bbbl nnatukamm

Bo3MOXHblE TPYAHOCTU Npn Hape3aHun pe3b6b| nnawkKamMmm n cnocobbl Ux

yCTpaHeHUs

Mpobnema

MpuunHa

Cnoco6 ycTpaHeHusi

Bbixoa 3a npepens! gonycka,
B 60MbLLYO NN MEHbLLYO
CTOPOHY

HecoBnapeHue oceit
nnaLik1 1 3aroToBku

MpoBepbTe 1 OTPErynupynTe COOCHOCTb, OYUCTUTE OT
3arpsisHeHun

HenpasunbHoe
3HauYeHne oceBoit
nogayn

I'IpOBepre 3HaYeHne 0CEeBOI NOAaYMN 1 ee BbINOMHEHNE
CTaHKOM

Mnoxoe kayecTBO
NOBEPXHOCTU

HenpasunbHo
nopo6paH
nepegHui yron aAns
obpabatbiBaeMoro
marepuana

MonpobyiTe nnaLuky ¢ Apyron reomeTpuei

HenpaBunbHbIn nnu
HEe[OCTaTOuHbIN
nogsog COX

Cwm. pasgen “CmasoyHo-oxnaxaarowas cpena”

HenpasunbHoe
3HaYeHne CKopocTu
pesaHus

Crenyinte pekoMeHAaumam katanora

[nametp 3aroToBKK
CMWLLIKOM BENVK

YMEeHbLNTbL A0 HEOBXOANMOro 3Ha4YEHUS

Ha 3arotoBke
oTCyTCTBYET hacka

Y6eanTech B Hann4um acku Ha 3aroToBke

BbikpalumnBaHus / nonomka

HenpasunbHo
BbIGpaH TMN NnaLukm

Cnenyinte pekoMeHAaumam karanora

CKOpOCTb pe3aHust
CIIMLLKOM BbiCOKa

CrieayiTe pekoMeHgaumsim kararora

[vameTp 3aroToBKM
CITNLLKOM Benuk

YMeHbLWNTb 40 HEOBXOANMOro 3Ha4YEHNS

Ha 3arotoBke
oTCyTCTBYET (hacka

Y6ennTecb B Hann4uu acku Ha 3aroToBke

HecoBmelleHvne
ocei nnawuku n
3aroToBKu

MpoBepkTe 1 OTPErynupyiTe COOCHOCTb, OYUCTUTE OT
3arpsisHeHU

BbICTpbIV M3HOC

HenpaBunbHbIn nnu
HEeL0CTaTOuHbIN
nogsog COX

Cwm. pasgen “CmasouHo-oxnaxaatowas cpeaa’

CkopocTb pe3aHus
CIMLLKOM BblCOKa

CrieayiTe pekoMmeHgaumMsim karanora

HapocTtoo6pasoBaHue

HenpaBunbHbIi unm
HeAoCTaTouHbIN
nogeog COX

Cwm. pasgen “CmasoyHo-oxnaxaarowas cpeaa’

[nametp 3aroToBKkK
CMNWLLIKOM BENWK

YMeHbLNTb A0 He0BXoANMOro 3HaYeHNs

CkopocTb pe3aHus
CrU1LLKOM Mana

CriegyiTe pekoMeHgaumsim karanora
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dpesepoBaHme

OcCHOBHbIe aneMeHTbl pesbl

A wWN -~

[lHO kaHaBKM

MmaBHbI 3agHWIA yron
BcnomorarenbHbIv 3agHun yron
JleHTouKa

PexyLias kpomka

© oo~NO®

A XBocToBUK

B Yron HakrnoHa cTpye4HbIX KaHaBOK
C Crtpyxe4yHasa kaHaBKa

D HapyxHblin gnameTp

E PabGouas anvHa

F OG6was anuHa

Mepeanuii yron
LLinpnHa neHToukm
LnpuHa cnunHkm 3y6a
MepeaHsas noBepxHOCTb




DOAMER
dpesepoBaHne

OELLI,I/IE YKA3AHUA MO ®PPE3EPOBAHUIO

dpesepoBaHue - npouecc nonyyYyeHnss obpaboTaHHOW MOBEPXHOCTM MOCTEMEHHLIM
yAaneHweMm onpeferieHHoOro KonuyecTBa martepuana, HasbiBaeMoro npunyckom, npwu
NMOMOLLM OTHOCUTENBHO MELNEHHOro nepemeLleHnst (nogaym) dpesbl, BpallawLwenca
Ha OTHOCUTENbLHO BbICOKOW CKOPOCTU.OTNNYMNTENLHON YepTon hpe3epoBaHmns ABNAETCS
yAaneHue KaxabiM pexyLmm 3ybomM yactu npunycka B popme ManeHbKnX oTAernbHbIX
CTPYXKEK.

TWUMbl PPESEPHOIOC MHCTPYMEHTA

Tpw OCHOBHBIX TNa NokasaHbl HUxe: (A) uunuHagpuyeckoe dpesepoBaHue, (B)
TopueBoe dpesepoBaHue 1 (C) ppesepoBaHmne KOHLEBBIMU hpesamu.

el A
A <

B uwnuHpgpunyeckom  dpesepoBaHuM OCb  BpalleHuMs  dpesbl  napannenbHa
obpabatbiBaemon nosepxHocTW. LiunuHopuyeckas dpesa MMeeT  HeCKOMbKO
pexyLmx 3ybbeB, pacnonoXeHHbIX Ha MOBEPXHOCTU LUUNWHAOPA, KaXObI U3 KOTOPbIX
nocnepoBaTeribHO Cpes3aeT C 3aroToBKW Crov meTanna.

®pesbl ANs TOpUEBOro hpesepoBaHns MOTYT MMETb NPSIMbIE UINN CNMParbHbIE peXyLume
3y6bs, paboTarolme B NepneHanKynapHOM U nepudepuinHom HarnpasneHuu.

Mpu TopueBom hpesepoBaHNM UHCTPYMEHT 3aKpennseTca B LUNMHAENe CTaHka Tak,
yToObl OCb BpalweHuss Obina nepneHaukynspHa obpabaTbiBaemMon MNOBEPXHOCTHU.
O6paboTka nOBEpPXHOCTM [OCTUraeTcs 3a CYeT [EWCTBUS PEeXyLmX Nes3Bun,
pacnonoXeHHbIX Ha Topue 1 nepudepnmn dpesbl.

Mpu dpesepoBaHnM KOHUEBLIMM (hpe3amMy MHCTPYMEHT BpaLL@eTCs, Kak Mpasuno,
nepneHankynsapHo Kk obpabotaHHom noepxHoCcTW. KoHueBble dpesbl MoryT ObiTb
HaKIOHeHbl Anst 06paboTKM KOHUYECKNX NOBEPXHOCTEN. PexyLume 3ybbsi pacnonoxeHsl
Ha Topue 1 nepndepumn NHCTPYMeHTa.
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dpesepoBaHme
UMNMHOPUNYECKUME N TOPLEBbBIE ®PE3bI

TopuoBo-UMNMHAPUYECKME
cpesbl

TpexcTopoHHue cpesbl

OpHo- u AByXyrnoBbie ¢pesbl

4f

{i.tx'

MwmetoT nepudepuiiHbie
pexyLime 3ybbsa n
pexyLume 3ybbs,
pacnonoXeHHble Ha
OfHOM 13 TopueB. [Ans
Ha[leXXHOro 3aKpenneHns
B LUNWHAENe CTaHka
MMEETCS LUMOHOYHBIN Nas.

PexyLune 3ybbs
pacnonoxeHsbl Ha 060mx
Topuax u nepudepun.
OHU pasgeneHbl Takum
06pasom, YTo Kaxabln
3y6 obpabaTbiBaeT ogHy
BOOKOBYIO CTEHKY U HO
nasa. 3To nossonser
obpabatbiBaTb rmybokve
na3bl B CITOXHbIX
YCnoBusX.

Y yrnoBbIx dpes nepudepuiiHbie 3ydbs
pacnonoXxeHbl Ha KOHNYECKON, a He

Ha UWIMUHAPUYECKON NOBEPXHOCTMU.
®dpesbl MOryT ObITb OAHOYIMOBLIMU MU
OBYXYTTOBbIMU.

KOHLIEBBIE ®PE3bI

KoHueBble dpesbl ¢
NIOCKUM TopLeM

KoHueBble cpesbl co
cchepnyeckuM KOHLIOM

KoHueBble dpesbl ¢
paAvyCHbIMM yronkamu

Mukpodpesbl

TopueBble 1
nepudepuiiHble 3y6bs
3TON KOHLEBON hpesbl
obpa3ytoT npsiMoi yron
Ha Topue.

[aHHas KoHueBas
dpe3a nmeet opmy
nonycdepsi.

Y 3TOW KOHLeBOW
dpesbl Ha yronkax
BbINONHEHbI pagunyca.

KoHueBble dpesbl ¢
AVaMeTpoM pexyLuen
yacti oo 1 mm.

98




dpesepoBaHne
BblIBOP KOHLIEBOW ®PE3bl 1 MAPAMETPOB ¢PE3EPOBAHNA

Mpuctynas k onepaunn pesepoBaHust HEO6X0AMMO ONpeaenuTb Crieayolme napameTpbl:
. Hanbonee Noaxo4aLMI TUN KOHLEBOW (pesbl

° npasuibHble 3Ha4YeHUA CKOPOCTU pe3aHunda w”n MVIHyTHOVI nogayn Ana nonydyeHua
OMTUMarnbHOrO COOTHOLLIEHMS MPOU3BOANTENTBHOCTU N CTOMKOCTU WHCTPYMEHTa.

Bribupasi Heo6xoaMMbIN TUN KOHLEBOKW bpesbl:

*  onpegenuTe BUA BbINONHAEMOWN opesepHON onepaumu:
1. TMIN KOHUEBON (hpesbl
2. TMN pacnonoXxeHus TopLeBbiX 3ybbese.

° y4TUTE COCTOAHME N BO3PACT CTaHKa

*  BblbepuTe pa3mepbl KOHLEBON pesbl, MICXOAA U3 CreaylLmx ycrosuin obecnevyenns
HaMMeHbLUNX AedopMaLmin U HaNpPsKEHWN:
1. BbICOKOW >X€CTKOCTU
2. Hanbonbluero AuameTpa UHCTPYMEHTa
3. obecneyeHnss HaMMeHbLLEro BbifleTa MHCTPYMEHTa M3 NaTpoHa.

* BblbepunTe KONMMYECTBO pexyLLmX 3ybbeB
1. 6onbLue pexyLumx 3yObeB — MeHbLLIee NPOCTPaHCTBO AN Pa3MeLLEeHNs CTPYXKM
— Bonee BbICOKasi )XeCTKOCTb — flonyckaeT GorbLune 3Ha4eHNst MUHYTHOW nogaym
2. MeHbLUe pexyLmnx 3ybbeB — GonbLUee NPOCTPaHCTBO AJ1S pa3MELLEHNS CTPYXKN
— Bornee HM3Kas XKeCTKOCTb — Nerkoe yaaneHue CTPYXKM.
MpaBunbHbIE 3HAYEHNS CKOPOCTU Pe3aHns U NoAavn MoryT ObiTe ONpeaeneHbl TOMbKO C
y4YeToM criegytoLmx napaMeTpoB:
* Buaa obpabaTtbiBaemMoro matepumana
* mMartepuana, U3 KOTOpOro U3roToBMEH UHCTPYMEHT
* MOLLUHOCTM CTaHka
* Tpebyemoro kayecTBa NMOBEPXHOCTH.

OCHOBHBIE TVMbI KOHUEBbBIX ®PE3
KoHueBble pesbl nogpasaensoTcs Ha:

C BO3MOXHOCTbIO 3acBepnuBaHusa Be3 Bo3moxHOCTH 3acBepnuBaHusa

MosgonsoT  cBepnuTb UM hpe3epoBaThb | Vicnonb3ayloTcs ToMbKo Ana hpesepoBaHns no
OCeBbIMW Bpe3aHNAMU. KOHTYpY 1 06paboTky CTEHOK Na30B.

Aga pexyimx 3yGa nepekpeIBaioT LEHTP NMPU [ Moggonsior nepeTodky B LEHTpax.
YeTHOM yucne 3ybbes (2-4-6 n T.4.). OgnH 3y6
npv HeyeTHoMm yucne (3-5un T.4.).
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dpes3epoBaHme

[NAPAMETPbI ®PE3EPOBAHWS - BbIBOP KONMYECTBA 3YEbEB
KonuyecTBo pexyLumx 3yGbeB onpeaensieTcs, ucxons us:

e  OOGpabaTbiBaeMoro matepuana

e  Pa3mepoB getanu

e Ycnosui opesepoBaHust

2 pexywux 3y6a 3 pexywumx 3y6a 4 pexywux 3y6a (MHorosy6as)
~ . F, g s -.
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/ ; [ \ ]
f ) f | _y
b Y 1l 1 1 T 1 |
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NPOYHOCTb ¢ Huskas Bbicokas >
Ha n3rné
MpocTpaHcTBO < BonbLuoe MaﬂeHbKoe.
ONA CTPYXKN

e Bonblloe NpocTpaHcTBO AN |o  MpocTpaHcTBO Anst e  Bblcokasi KeCTKOCTb
pasmeLLeHnst CTPYXKK. pa3smeLLeHNs CTPYXKM Takoe  [¢  Bonbluasi nnowagb ceyveHus

o Jlerkoe ynaneHue CTpYXKu. Xe, Kak 'y ABy3y6oil. - Manoe npocTpaHCcTBO Ans

e Xopowo Ansi o6paboTku na3os. |¢  Bonblias nnowagb ceveHus pasmeLLeHns CTPYXKKK.

o XopoLuo Ans TshKenblX YCroBuid - Gonee BbICOKAasi XECTKOCTb,|e  [laeT camoe nydliee Ka4yecTBO
hpesepoBaHus. YeMm y ABy3yGoi. NoBEPXHOCTU.

e MeHblUasi XeCTKOCTb e Jlyywee ka4ecTBO NoBepxHOCTU|e  PekomeHayetca Ans
BCINEACTBUE MeHbLUei 06paboTku MO KOHTYPY,
NnoLLaan ceveHus. (hpesepoBaHUs CTEHOK

e Hw3Kkoe ka4ecTBO NOBEPXHOCTU. 1 HernyGoKUX KaHaBoK.

[MAPAMETPbI ®PESEPOBAHUS - YION HAKIOHA BUHTOBbIX KAHABOK

C yBenuueHuem KonuyecTBa pexylumx 3ybbeB Harpy3ka Ha 3y6 craHoBuTCH 6Gonee
MOCTOSIHHOW M paBHOMEPHOW. HO C yBenuYeHMeM yrna HakrnoHa BMHTOBbLIX KaHaBOK
Bo3pactaeT cuna (FV), gevicteytowasi Boonb ocu dpesbl. bonbluas cuna (FV) MmoxerT:

e  Co3paBaTb NOBbILEHHYO HArpysky Ha NOALLUMIMHUKMN WNUHAENSs!

° Mepemelyatb bpesy BAonb ocu WnuHaens. [ns npegorepalleHns 3Toro cnegyet
ncnonb3oBaTb xBocTtoBuKkM Weldon nnu XxBoCcToBUKM C pe3bOboi.

FT
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dpesepoBaHne

[MAPAMETPbI ®PE3EPOBAHMSA - TUIM MTEOMETPUN ®PE3bI

DIN 1836 onpegensiet cneayowue tunbl dpes:

H TMN chpes gna obpaboTku cTanen, C NPOYHOCTLIO OT HWU3KOW 40 BbICOKOWN.

w TUn cpes ana 06paboTkM MArKUX NNACTUYHBLIX MaTepranos.

Tarke DIN 1836 onpenenset cnegyroLime TUnbl CTPY>KKOAENSLLEN reOMeTpuUm:

I CTpy>KKOnomaroLlasa reoMmeTpus ¢ KPynHbIM LLAroM U CKpyrneHHbIM
MR npocounem

o Mcnonb3yeTcst ans 4epHoBOro ope3epoBaHnsi cTanem u LIBETHbIX METarsIoB

C npegenom npovHoct go 800 H/mm?

— CTpyXKonomatoLiasi FreoMeTpusi C MeriKUM LLIarom 1 CKpyrieHHbIM
HE npodunem
= Mcnonb3yeTtca Ans YepHOBOro pe3epoBaHns cTanemn u LBETHbIX MeTannos
C npegenom npovHoctn 6onee 800 H/mm2.

ﬂonytchosaﬂ CTpPyXKonomarwluijana reometTpus

e Wcnonb3yeTcst 4ns 4epHoBOro ope3epoBaHns Nerkmx CrnasoB U
nony4ncToBor 06paboTkM cTanemn u LBETHbIX CMaBoB.
CTpyKKOnomMarLyas reoMmeTpusi ¢ KpynHbIM LLArom 1 ocTpbIM npodunem

MNE MmMeeT Takyto e obrnacTtb npumeHeHust, 4To u reometpus NR, Ho nossonsiet

e nony4mTb 6onee BbICOKOE Ka4eCTBO NOBEPXHOCTU U UCNOMNb3yeTcs AN

nony4ncToBor 06paboTku.

Dormer paspabotan gsa Tvna YepHoBbIX hPe3 C HECUMMETPUYHOW CTPYXKKOJTIOMatoLLen
reomeTpuen:

CTpy’KKOioMaioLLas reoMeTpUsi C MEnKMM LLIAaroMm 1 HECUMMETPUYHBIM
CKpYrneHHbIM npoduneM. HecrummeTpuyHoe pacrosnoxeHue
CTPYXXKONOMaIoLMX KaHABOK YMeHbLLIAeT BUGpaumu v yBenmimBaeT CTOMKOCTb.

HRA,

CTpy>xKonomMaroLas reoMeTpusi ¢ KpynHbIM LLAaroMm U HECUMMETPUYHBIM
NRA CKpYrMeHHbIM npodunem. HecnmmeTpryHoe pacnonoxeHue
T |cTpyxKonoMaloLLmMx KaHaBOK yMeHbLIAEeT B6paLmmn 1 yBennumBaeT CTONKOCTb.

OI‘IEPALI,I/II/I, BbIMONHAEMbIE KOHLUEBbLIMW ®PE3AMU

Mog obwum TepMUHOM “chpesepoBaHme KOHLEBbLIMU ope3amn” obbeanHeHblI HECKOMBbKO
BMAOB ornepaumn. [Ing kaxaoro Bnaa BbIMONHAEMbIX OnepaLlmin CyLLecTByeT ONTUManbHbIN
TUN KOHLEeBON dopesbl. Tpy NnapameTpa BNMSOT Ha BbIGOP KOHLEBOW (hpesbl:

e  HanpasneHue hpesepoBaHus
e KoahdpmumeHT yaaneHusa matepumana
e  Ob6nacTtb NpUMEHEHMUS

101



dpes3epoBaHme
HAMPABJIEHVE ®PE3SEPOBAHUA

Mbl MOXXEM pa3fenuTb KOHLEBbIE )pesbl B COOTBETCTBUM C KONIMYECTBOM HanpaslieHui, B
KOTOPbIX OHW MOryT paboTtaTb. CyLlecTByeT Tpu Tuna pes:

3 HanpaBneHus 2 HanpaBneHus

1 HanpaBneHue
} ™ “

O6patuTe BHUMaHKe, (hpe3epoBaTh C OCEBO MOAAYEN MOXHO TOMbKO (hpe3amMi C BO3MOXKHOCTbIO 3aCBEPIMBAHMS.

KO3PPUNUNMEHT YOAJIEHUA MATEPUATA (Q)

Mbl MOXeM paccunTaTtb KoadpUUMEHT yaaneHus matepuana Q, kak oTHoweHue obbema
yOoaneHHoro matepuana K BpeMeHu pesaHusd. ObObem yaaneHHoro marepuana paBeH
pasHuue mMexay obbemMoM 3aroToBkM OO 0bpaboTkm n obbemom getanu nocne obpaboTku.
Bpemsi pe3aHus - 3T0 Bpemsl ABUXEHUSA MHCTpyMeHTa B obpabaTtbiBaeMoi aetanun. CteneHb
3aBEPLUEHHOCTM eTanu CyLEeCTBEHHO BNUSET Ha 3TOT napameTp.

vy Q = (cM3/MUH)

Q= ""T7000
OBNACTb MPUMEHEHNA

KoadbdpuumeHT ynaneHus matepuana v obnacTb NpUMEHEHUS hpe3bl CUMbHO CBS3aHbI
mexay cobon. [1ns kaxgon us obnacrer npMeHeHNs Mbl UMeeM pasnmnyHble K03 PnLneHTbl
yoaneHuss matepuana, BoO3pacTallue C YyBENMYEeHUEM LWMpUHBI dpe3epoBaHus. B
nocnegHem katanore Dormer pa3nuyHble obnactu npumeHeHus 0603Ha4YarTCA NPOCTbIMU
CYMBOJIaMU, XapakTEPU3yLLMMK 06nacTb NPUMEHEHMS.

k *
ap ae ae = wupuHa chpesepoBaHmns (MM)

ap = rnybuHa dpe3epoBaHus (MM) Vf = MWHyTHas nogaya (MM/MWH)

®pesepoBaHue TopueBoe ®pesepoBaHue ®pesep ®pe3sep c
CTEHOK cbpezepoBaHue nasoB [ Bpe: Bpe noa yrrnom
|
LLinpunHa WnpuHa PpesepoBaHve 3acsepnvBaHue BpesaHve B
bpe3epoBaHns bpesepoBaHus LUINOHOYHbIX BO3MOXHO TOMbKO mMarepuan 3arotoBku
nomkHa 6biTb nomkHa 6bITh He nasos. LLinpuHa ‘*’::31“;: E l‘ﬁ’::p"””e” npoucxoanT nop
He Gonee 0.25 6onee 0.9 onameTpa |dbpesepoBaHusi Ea T)(;pue gpw yrnom (c nogaye no
[AMameTpa KOHLEeBOW |KOHLEeBOW dpesbl, paBHa AnameTpy 3aceepnuBaHmm sHadeHve [ABYM KoopauHatam).
bpesbl. rny6vHa pe3aHusi He [dpesbl. noAayun A0MKHO BbITb
6onee 0.1 gnametpa. paBHO NMONoBMHE
pekoMeHayemoro
BHAYEeHUSA.
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dpesepoBaHne

— O6paboTka LINOHOYHBIX Na3oB ¢ gonyckom P9
BaxHO noayepkHyTb BO3MOXHOCTb (hpe3epoBaHus LUMOHOYHLIX Nas3oB C
ponyckom P9 (cm. Tabnuuy Ha c1p.29). Hawm dpesbl, obnagatome Takomn

BO3MOXXHOCTbI0, 0603Ha4YeHbl 3Ha4Ykom P9.

BCTPEYHOE 1 MOMYTHOE ®PE3EPOBAHVE

deesepOBaHme MOXET ObITb BCTPEYHbLIM UIMN NONYTHbLIM.
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BcTtpeyHoe dpesepoBaHne MonyTHoe cpeseposaHne

BCTPEYHOE ®PE3EPOBAHUVE

lMpn BCTpeyHOM (bpesepoBaHMK, Takke HasblBaeMoM dpesepoBaHMEM “NpOTMB nogaun’,

CTPYXKa MMeeT MaKkcuMarnbHylo TOMWWHY B KOHUE pe3a. HanpasneHue ABWXeHVs nogadquv

NPOTMBOMOSIOXKHO BPALLEHWIO MHCTPYMEHTA.

3a:

e  Harpyska Bo Bpemsi Bpe3aHue 3yba He 3aBUCUT OT penbeda NOBEPXHOCTM 3aroTOBKM.

e 3arpsi3HEHMs] M KOpKa Ha MOBEPXHOCTM 3aroTOBKM HEe BIUAIOT Ha CTOMKOCTb
WNHCTPYMEHTA.

e [naBHbIV U MSITKUIA NPOLECC pe3aHusi, BbIMOMHAEMbIA OCTPbIMU PEXYLLMMU 3yObsiMu.

Mpotue:

e  /IHCTPYMEHT MMEET CKIMOHHOCTb K BUOpaLmsiM.

e  Heo6xoaMMOCTb HaEXHOrO 3aKPEenneHns 3aroToBKK, T.K. OHa MOXET ObITb BbipBaHa U3
npucnocobnexus.

Bonee GbICTPbIA U3HOC MHCTPYMEHTA, YEM NP NONYTHOM (hpe3epoBaHUM.

Ctpyxka nagaet nepeq ppe3on - yaaneHme CTPY>KKU 3aTPyLHEHO.

[encTBylollas cuna CTpeMUTCst MOAHATb BBEPX 3aroTOBKY.

M3-3a BbLICOKOrO TPEHUS MPU CHATUU CTPYXKA MUHMMAnbHOW TOMWMHBLI, B Havane
pe3aHusi TpebyeTcs bonee BbICOKasi MOLLHOCTb.

O6paboTaHHast NOBEPXHOCTb MOXET ObITb MCMIOPYEHA CTPYXKKON, yBIIEKaeMow pexyLLMMm
3ybbamu.
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dpesepoBaHme
MOMyTHOE ®PE3EPOBAHUE

Mpn nonyTHOM hpe3epoBaHn, Takke Ha3biBaeMoM dpe3epoBaHneM “no nogave”,

CTPYXKa MMeeT MaKkcuMarbHyto TOMLWMHY B Havane pe3a. HanpasneHune gBMXeHNs nogayn

coBnajaeT C BpalleHNneM UHCTPYMeHTa.

3a:

e OpgHa 13 coCTaBnSALWMX CUIlbl Pe3aHNs yOepXMBaEeT 3aroToBKy Ha MecTe, YTO BaXHO
0N HEXEeCTKUX aeTanemn.

e [IpocToe yganeHue CTpyXKu, ocTatoLLencs no3aan pessbl.

e  MeHbLWNIA M3HOC - CTOMKOCTb WHCTPyMeHTa Gombwe Ha 50 %, Yyem npu BCTPEYHOM
bpesepoBaHum.

e Jlyywee kayecTBO 06pabOTAHHOM MNOBEPXHOCTW - MeEHbLUE CTPYXKW yBrnekaeTcs
pexyLmmm 3yobamu.

e MeHbwaa nortpebnsemass MOWHOCTb - MOMyT Mcnonb3oBaTbcA ¢pe3bl C Oonee
NONOXUTENbHOW reoMeTpuen.

e [lpy nonyTHOM dhpe3epoBaHNM cuna pesaHus NpuxMmMaeT 3aroToBKY - YTO YNpoLLaeT 1
yAeLleBnsieT KOHCTPYKLMIO NPUCNocobneHus.

MpoTtue:

e  BcreacTteue BbICOKOW yAAPHOW HArpy3ky Npu Bpe3aHumn pexyLimx 3yObeB B 3aroTOBKY,
npucnocobneHns AOMmKHbI UMETb BbICOKYH >XECTKOCTb, a 3a30p B MexaHu3Me nojauu
cTona gormkeH 6biTb BeiIGpaH.

e T[lonyTHoe hpe3epoBaHME HE MOXET MPUMEHSATLCS Npy 0B6paboTke 3aroToBOK C KOPKOW
- MOKOBOK, OTNMBOK W ropsiyekataHoro npokara. Teepgasi Kopka ¢ abpasvBHbIMU
BKITIOYEHNSMN MOXET MPUBECTU K MOBBILUEHHOMY WM3HOCY W MOBPEXOEHWUIO PEXYLLNX
3ybbeB, YTO CHUXKaET CTOMKOCTb MHCTPYMEHTA.

KOHLJ.EBI:IE ®PE3bI ANA OBPABOTKW CINOXHbLIX MOBEPXHOCTEN

®dpesbl CO ChepuyecknM KOHLOM, TakkKe HasblBaeMble LIapOBbIMU, WUMEKT TOPLIEBYIO
NoBEpPXHOCTb B Buae nonycdgepbl. OHM LUMPOKO NpUMEHAIOTCA Npyu 06paboTke wTaMnoB 1
npecc-hopM, AeTanen co CroXHbIMA NOBEPXHOCTAMU B aBTOMOOUIBHOW, a3pOKOCMUYECKON
1 060POHHON NMPOMBILLIIEHHOCTH.

OdbekTnBHBIN  anameTp ¢pesbl  ABNAETCA OCHOBHbIM MapaMeTpoM Mpu  pacyeTe
HeobxoAMMON YacToTbl BpalueHus wnuHaens. OH onpeaensieTcs kak AvameTp dpesbl Ha
paccTosiHuM OT Topua, paBHOM rMnybuHe pesaHus. dPdEKTUBHBIN ONamMeTp 3aBUCUT OT ABYX
BENWNYMH: paguyca 3akpyrieHusa dpesbl U rmyOuHbl pe3aHus.

= _ - 2
D,=2%*VR-(R-4)

D. = 3dbekTnBHBIN AnameTp
R =Paguyc 3akpyrneHusi cpesbl
Ap = mybuHa pesaHus
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dpesepoBaHune

OdhekTMBHBLIN AnaMeTp 3aMeHsaeT auameTp dpesbl B popMyne Ansi pacdeTra CKOpoCTu
pe3saHus Vc npu obpaboTke peson co chepuyeckum koHLoM. Popmyna npMHUMaET BUA:

T *DE *n
1000

V¢ = CkopocTb pe3aHusi (M/MuH)
D, = 3ddekTnBHbIN anameTp (Mm)
n = Yacrota BpatleHus (06/MuH)

Ve =

Mpu wucnonb3oBaHUM pesbl CO CHEpPUYEecKUM KOHLOM Ans  hpe3epoBaHus Mo
aursaroobpasHoii TpaekTopuu Mexay ABYMS MOCMeAoBaTeflbHbIMM - Npoxogamu  Ha
NMOBEPXHOCTU OCTaETCs HeOope3aHHbIN y4acTok. BbicoTa aTvx HeoGpaboTaHHbIX y4acTkoB
Ha3bIBAETCs BbICOTON rpebeLLKOoB.

—

A S

|
T 4 / i 1 } '..:
R aswor GO eo- WI 4
3 |

BbicoTa rpebeLLkoB MOXET ObITb paccunTaHa 13
Ae
He=R- VR - (-5)

mnm

Ae =2 N R?- (R - Hc)?

H_ =BbicoTa rpebelukos

R =Papguyc BeplunHbI dpessl

Ae = llar nepemelLieHns MeXxzy AByMS NOCHeA0BaTerNbHbIMM NPOXoaamm

CootHowenne mexgy H, n R, (wepoxoBaTocTb MOBEPXHOCTU) NPUBNU3UTENBHO
cneayoulee:

!
&

-

:
|
'

He (um) | 0,2 | 04 | 0,7 | 1,25 2,2 4 8 [125] 25 | 32 | 50 | 63 | 100

R, (ym) | 003 (005|011 02 |04|08|16]| 32 63| 8 [125]| 16 | 25

R, npumepHo 25 % ot H,
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dpesepoBaHme

OBPABOTKA 3AKANEHHBLIX CTANEW ®PE3AMW CO COEPUYECKNM KOHLIOM
CregytoLee NpaBuio MOXeT BbiTb UCMOMNb30BaHO AM1A pacyeTa ry6uHbI pesaHus npu
bpe3epoBaHUU 3aKaneHHbIX cTanen.

TBepaocTb my6uHa pe3aHus
(HRC) =A,
30 <40 0,10xD
40 <50 0,05xD
50 <60 0,04 xD

BbICOKOCKOPOCTHASA OBPABOTKA

OnpepeneHne BbICOKOCKOPOCTHOM 06paboTkn (HSM) MoxeT ObITb faHO pa3nuyHbIMU Ny TSMU.
YuuTtbiBas gocTMraeMble CKOPOCTU pe3aHusi, OHa MOXeT ObITb onpeaeneHa kak obpaboTtka Ha
CKOPOCTSIX, CYLLECTBEHHO MPEBLILLALLMNX CKOPOCTU, 0OLIMHO UCMONb3yeMble Ans 06paboTku
[AaHHbIX MaTepuarnos.

A = HSM gnana3soH, B = nepexoaHbiit AnanasoH, C = HopManbHbI AManasoH

AMG &
AMG 4
AMG 1
ARG 3
ARG 6
AMG T

ARG 8

10 100 1000 10 DD
{mimin}
OMNPEOENEHME BBICOKOCKOPOCTHOWM OBPABOTKA
Ha onpegeneHHbix ckopocTsax pe3aHus (B 5-10 pa3 6onbLumx, 4em npu obbl4HOM 06paboTke)
TemnepaTtypa Ha pexyLieln KpOMKe HaunMHaeT yMEeHbLIAaTbCS.

MPEVMYLLECTBA BbICOKOCKOPOCTHOW OBPAEOTKM

o [loBblweHne KoahdpurumeHTa e Huskue ycunus pesaHus (Bcrneactaue
MCMONb30BaHNs cTaHKka YMEHbLUEHNS CTPYXKKN)

e [loBbilweHne ka4yecTBa geTanemn e CHwXeHne TpeboBaHWIn MO MOLLHOCTY U

e CHwmxeHne BpeMeHn Ha 06paboTky KECTKOCTH

e YMeHblLEHUE KonnyecTBa nepcoHana e MeHbLIne geopmMaLmmn MHCTPYMEHTa

e  CHwxeHue 3aTpar e YnyyleHne TOYHOCTM U KayecTBa obpaboTkm

e Huskas Temnepartypa MHCTpymeHTa e Bo3moXHOCTb 06paboTkM TOHKMX NEPEropoaok

e MUWHMManbHbIN U3HOC MHCTPYMEHTa Ha  |e  YMeHbLUeHWe BpeMeHW U3roToBNeHUst AeTanm
BbICOKMX CKOPOCTSIX e  YCTOWYMBOCTb K BO3HUKHOBEHWIO BUOpaLuii

e lcnonb3oBaHue MeHbLLEro KonMyecTea
MHCTPYMEHTa
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dpesepoBaHne

CTPATEMM ®PE3EPOBAHMA ANSA CTAHKOB Yry

KOPPEKLINA NOJAYN NP OBPABOTKE BHYTPEHHUX N HAPYXHbIX
KOHTYPOB

BHYTpeHHWI KOHTYp

HapyHbI KOHTYp

V. prog =v,, R2 -R v,prog = v, , R2 +R
R2 R2
A = O6pabaTbiBaeMblIi KOHTYP Ha AeTanu
B = lNepeMelleHune LeHTpa pesbl

R = Papuyc dpesbl
R1 = Paguyc nepemelueHns gpesbl
R2 = O6pabaTtbiBaembin paguyc Ha getanm

BHumaHue: Hekotopble cuctemMsl UlY nmeroT aBToMaTtU4eCckyto Koppekuuio,
M-dbyHKLMIO

MOAAYA MNP ®PESEPOBAHNW BPESAHWEM MO
YoM

PekomeHgaLumm no MakcumansHoOMy yrny BpesaHus (o) Ans
TBEPAOCMNaBHbIX KOHLEBbIX (hpes.

KonuyecTtBo 3y6b€B KOHLIEBOW (hpesbl 2 3 >4
[nsa cTanu u YyryHa <15 | <10 | <5
[inst antoMUHUEBBIX U MeHbIX cnnaBos, nnacTukoB| <30 | <20 | <10
[ns 3akaneHHo ctanu <4 <3 <2
ol
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dpesepoBaHme
BMHTOBAA MHTEPMONALNA

PekomeHayeMble napaMeTpbl BUAHTOBOWM UHTEPNOnNsALmMK Anst
pasnuyHbIX MaTepranos.

Marepuan PekomeHayemas ap
Cranb <0,10xD
AnNOMUHUIA <0,20xD
3akaneHHas cTanb <0,06XD

D, =2*(D-R)

bmax

Dbmax = MakcrmarnbHO BO3MOXHbIV AMaMETP OTBEPCTUS
D = [vametp cpesbl
R = Paguyc yronka cppesbl

Wcnonb3yiTe MakcManbHbIn guaMeTp otBepctust (bnvkaniunia

D e ANS NyiLLIEN 3BAKYALMM CTPYKKN.

SPE3EPOBAHME OCEBbIMW/ BPE3AHNAMN

B aToi onepauun BenuuMHa nogayn domkHa ObITb pasgeneHa Ha
yncno 3ybbeB. OOGpaTuTe BHMMaHWe Ha TO, YTO He peKoMeHOyeTcs
dpe3epoBaTb OCEBbIMU BpPEe3aHMSIMM KOHLEBOW (Ppe3on C 4MCrnom

3ybbeB GornbLue YeTbIpex.

|
|
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dpesepoBaHme

Bo3MoxHble TPYAHOCTU Npy (hpe3epoBaHUM U CNOCODbLI UX YCTpaHeHMUs

Mpo6nema |MpuymHa Cnocob ycTtpaHeHus
MNonomka Cnuwkom 6onbLuasi BenMymHa YMeHbLUMTb 3HaYeHne nogayu Ha 3yo
npunycka, CHUMaemoro 3a Npoxopn
Cnvwkom Gonbluas nogada CHU13UTb nogayvy
[nuHa pexyuiero 3yba unv obwas  [YTonuTb Aarnblie XBOCTOBUK B MATPOHeE,
OJIMHA CIULLKOM Benuka 1cnonb3oBaTh Gonee KopoTkune dpesbl
N3Hoc O6pabatbiBaemblit MaTepuan umeeT |BbibpaTtb u3 katanora unu Product Selector

BbICOKYIO TBEPAOCTb

WHCTPYMEHT 13 COOTBETCTBYIOLLEro matepuana
nc HeO6XO,ElI/IMbIM NOKpbITUEM

HenpaBunbHo BblGpaHbl 3HaYeHUs!
nogaym u ckopocTtu

CM. pekoMeHayeMble PeXxuMbl pe3aHusi B
kaTanore unu Product Selector

Mnoxas 3Bakyaums CTPYXKM

N3meHuTb MecTo nogsoga COX

BcTpeyHoe cdhpesepoBaHue

MNonyTHoe hpesepoBaHme

HenpaBunsHo BblspaH Yyrosn HakrnoHa
BUHTOBOW KaHaBKu

CM. pekomeHzaumm no BbIGopy MHCTPYMEHTa B
katanore unu Product Selector

BbikpalwvBaHue

CnvwkoM Bblcokast nogava

CHuM3nTb nogady

BuGpauuun

CHU3UTb YacToTy BpalleHus

Hwnskas ckopocTb pesaHus

YBenuYuTb 4acToTy BpalleHus

BcTpeyHoe cdpesepoBaHue

NonyTHOe hpesepoBaHme

KecTkoCTb MHCTPYMeEHTa

BbibpaTb MHCTPYMEHT C MeHbLUen AnMHOW/
YTONMUTbL XBOCTOBMK Jarblie B NaTpoH

2KecTKoCTb 3aroToBku

3aKkpenuTb 3aroToBKY HagexHee

Hun3akas CrMLIKOM NPOYHBINA CM. pekomeHzaumm no BbIGopy MHCTPYMEHTa B
CTOMKOCTb obpabatbiBaeMblt MaTepuan katanore unv Product Selector
HenpasunbHo BbIGpaH nepeaHuii BbiBpaTb MHCTPYMEHT C NpaBubHbIM
Yron v BENWYuHa 3aTbl1oBaHus nepeaHuM yrnom
TpeHne MHCTPYMEHT/3aroToBka Mcnonb3oBaTb hpesy ¢ NOKpbITUEM
Mnoxoe Cnuwkom BbiCOKas nogava CHM3UTb BENWUYUHY NOAAYM [0 PEKOMEHIYEMbIX
KayecTBo 3HaYeHuM
06paboTaHHOM Crvwkom Hu3kas CKOPOCTh pe3aHusi YBEnu4nTbL CKOPOCTb _
NOBEPXHOCTM 3abuBaHue CTpyxXKoW YMEHbLUNTb NPUMYCK, Cpe3aeMblii 3a Npoxoq
M3HOC MHCTpYMEHTa 3aMeHNTb NN NepeTodnTb MHCTPYMEHT
HapocTtoo6pasoBaHue Vcnonb3oBatb hpesy ¢ 6onbLumMM yriomM
HakmnoHa kaHaBoK
MpuBapuBaHue CTpyXKu YBenuMuuTb konmyecTBo nogasaemon COX
HeToyHocTb  |M3rmMb MHCTpymeHTa BbibpaTb MHCTPYMEHT C MeHbLUEN AnMHOW/
netanu YTONMUTH XBOCTOBUK Jarblie B NaTpoH
HepocraTtoyHoe konmyecTeo BbIGpaTh MHCTPYMEHT C GOMbLIMM YUCIIOM
pexyLmx 3yobes 3ybbeB
M3Hoc nnu 6uexne natpoHa 3aMeHNTb UM OTPEMOHTMPOBATL NaTPOH
HepocTtatoyHas )ecTKoCTb NaTpoHa |3amMeHnTb Gonee KOPOTKUMAKECTKUM NaTPOHOM
HepoctatouHas xecTkoCTb Mcnonb3oBaTb CTaHOK € 6onbWKMM WNUHAENEM
WINWHAENs CTaHka
Bubpauun CnuLWKOM BbICOKME BEMUYUHBI BbiBpaTtb MHCTPYMEHT C MEHbLUEN ANUHOW/

CKOpPOCTH 1 nogayn

3aKpenuTb UHCTPYMEHT Brivke K 30He
obpaboTku

InuHa pexywero 3yba nnu obwas
OnNuHa CNULLKOM Benuka

BbiGpaTb MHCTPYMEHT C MeHbLUEN ANMHOW/
3aKpennTb MHCTPYMEHT brivke K 30He
obpaboTku

Cnvwkom 6onbluas rmybunHa pesaHus

YMeHbLWUTb MyOunHy pesaHus

HepocTaTouHas )ecTKOCTb CTaHKa U1
nartpoHa

MpoBepWTbL NATPOH U Npu HEOBXOAUMOCTH
3aMeHUTb

KecTkocTb 3aroToBku

3akpenuTb 3aroToBKy HagexHee
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OTpesHble pesubl

OBLLI,VIE YKA3AHVA MO OTPE3KE

Dormer npou3BoauT OTpe3Hble pesubl C TPEXKPOMOYHLIMW CMEHHbIMW NnacTuHamu.
MnacTuHbl, M3roToBreHHble U3 BbiCTpopexylle cTanum c kobansTom, BblnyckakoTcs 6e3
nokpbITnsa 1 ¢ nokpbiTusiMu TiN n TiAIN. MNokpbiTne TiIAIN TBepxe TiN 1 MoxeT paboTtaTts npu
Bonee BbICOKMX TemnepaTypax.

BokoBble CTOPOHbI NNACcTWH 3aTblNOBaHbl M 06ecnevnBaloT AOCTaTOUHbIN 3a4HWUIA Yron, Kak B
0CEeBOM, TaK 1 B pagmanibHOM HanpasneHuun.

Ha nepepgHer MoBexXHOCTW pacnnoxeHa CTPY>XKOnoMalLlas KaHaBka, KoTopas ynydwaer
npouecc CTpyxKkoapobneHns npn o6paboTke maTtepuanos AAOLLUMX AFUHHYIO CTPYXKY.

CMeHHbIe NnacTuHbI OBYyX pasMepoB

PexyLine nnacTuHbl BbiNyCcKaloTCA ABYX pa3MepoB,

C NPSIMON peXxyLLent KPOMKOM U € yrnamu B nnaHe 8° @
1 15° B npaBoM 1 1€BOM UCMOMHEHUSIX.

Takke M3roTaBnNMBalOTCA NNacTUHbI Anst 06paboTku

KaHaBOK MO CTOMOPHbIE Konbua wupuHon 1.1, 1.3,

1.6, 1.851 2.15 mm.

b S
yron B nnaHe 'l'____--'
- 3
i}
npsiMon npaBsoe UCnosrHeHne neBoe UCMOoNHeHne
— o~ [
- p-d L4

npaebll OTPE3HON pesel, neBbll OTPE3HON peseL|
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OBLLI,VIE CBEJEHWA O CTAHOYHOW OCHACTKE

BBEOEHUVE
[lns onpegeneHns ka4ecTBa CTaHOYHOM OCHACTKM cHaYana HeoBGXoAUMO NMoHUMaHVe ee
hyHKUMM. CTaHOYHON OCHACTKOW SABMSIETCA:

Yempoticmeo, pabomarowiee Kak CMEHHbIU uHmepgbelic Mexoy wuHderem cmaHka u
PEXyWUM UHCMpPYMeHmMoMm 6e3 nomepu aghghekmusHocmu.

B cooTBeTCTBMU C 3TUM onpegeneHnem CtaHo4YHaaA OCHaCTKa OJKHa obnapatb YeTbipbMA

XapakTepuctnkamum:
1. CoocHocTb - ocu BpaLleHua CTaHka un pexyLlero MUHCTpyMeHTa OO KHbI
coBnaaaTtb.

2. Ycunue 3aKpensieHUs - PEXyLLMIN UHCTPYMEHT AOHKeH BblTh HAOEXHO 3aXaT B
naTpoHe ANns NpeaoTBpaLleHnsl ero NPoBOPaYnBaHusL.
3. TouHOCTb - CTaHOUHast OCHACTKa A0MkHa BbITb TOYHOM Ans obecneveHns
NOBTOPSIEMOCTU OT MaTPOHa K NaTPOHY.
4. Co6anaHcUpoOBaHHOCTb — NAaTPOHbI AOMKHBI UMETb Ty Xe CTeneHb BanaHCUpPoBKK,
YTO M WINWHAENb CTaHKa, B KOTOPOM ByayT yCTaHOBMEHbI.
Kak BnanTe, MOXHO BbIAENUTb B OCHACTKE CreayloLne YacTu: NpUcoeanHUTENbHYIO0 YacTb
K WNuHAento (koHyc, A), 6anaHcMpoBO4HbIN 3nemeHT (B) 1 yacTb Ans 3akpenneHus
MHCTPYMeHTa (MexaHu3M 3akpenneHus, C).
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DOAMER
CTaHo4Hasi ocHacTka

OCHOBHBIE TUMbl BA30BbIX LEPXATENEW

e CraHpapTHbIN KOHyc 7:24 (CAT, BT, TC, ISO)

e HSK. Ina 6onee nogpobHon nHdopmaumm cm. pasgen HSM (BbicokockopocTHas
obpaboTka)

e [MnaBawowwme naTpoHbI (TONLKO ANs pe3bboHape3aHus U pa3BepTbIBaHUS)

e [pyrue (koHyc Mop3se, XBOCTOBUK aBTOMOOUIBHON MPOMBILLIIEHHOCTH,
uunuHgpudeckmn 1835 A, umnungpudeckun B+E, xsoctoBuku ABS, Wohlhaupter)

B yHMBepcanbHbIX CTaHkax M cTaHkax ¢ YUlMY npumeHsitoTcs NpeumsnoHHO LWnnMdoBaHHbIe
NaTpOHbl C KOHYCOM, YCTaHaBMMBaeMbIM B OTBETHYH YacTb CTaHKa. [1aTpoHbl 3akpennsTcst
npv NomoLLM LUITPEeBeENa unu wrpesenbHoro 6onta. B craHkax ¢ YlMY vawe ncnonbayrotcs
LTpeBenbHble 60MThI, NO3BOMSAOLLME BbINOMHSATE aBTOMATUYECKY0 CMEHY MHCTPYMEHTA.

MaTpoH COCTOUT M3 NSATU OCHOBHbIX YacTel (CM. PUCYHOK HUXE):

1. LUtpeBenbHel GonTt
2. KoHu4eckuii XBOCTOBUK
3. ®dnaney
4. Tlocafo4yHOe MECTO Af1s1 YCTAHOBKY U 3aKpenmeHnst MHCTPYMEHTa
5. OrtBeTHbIN Na3
.3
Z &
i l"". -~ =
¥ ] - 3
1 f -
4
B
A
7
x
5"

KOHWYECKWIN XBOCTOBUK

KoHu4eckuii XBOCTOBMK NMO3MLIMOHUPYET NaTPOH B LUNUHAENE CTaHKa.

B crangaptax onpepgeneHbl LWEeCTb OCHOBHbIX TUMOPa3MEPOB KOHUYECKOTO XBOCTOBMKA:
#30, #35, #40, #45, #50, n #60. B cTtaHkax GonbLlero pasmepa UCNomnb3yTCH XBOCTOBUKM
6onbLuero pasmepa. KoHyc XBOCTOBMKA MMEET KOHYCHOCTb 3.5 AronmMal/dyT (Mnn KOHYCHOCTb 7:24).
CooTBeTcTBUE pa3Mepa KOHyca pa3mepam CTaHKa

#60 OueHb Gonbluve CTaHKK

#50 CTaHku cpegHero pasvepa

#40 CTaHku HebonbLUMX pa3MepoB

#30 OueHb ManeHbKUe CTaHku
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! ©f1AHUA

dnaHew NnpegHasHayeH Ansa 3axsata AepXXaBkuU MaHWUNynAaTOPOM Npu aBTOMaTU4eCKON
CMeHe naTpoHa B LNMHAenNe cTaHka. Hanbonee WwWnpoko pacnpocTpaHeHbl ABa Tvna
naHues: V-o06pasHbivi narey n BT-cdnaHew.

MatpoHbl ¢ BT-chnaHueM nmeroT MeTpryeckyto pe3bby Ans wrpesenbHoro 6onta, HO MOryT
M3roTaBnMBaTbCs C MOCaA0YHBIMU MECTaMU AN 3aKpPenneHnst MHCTPYMEeHTa C AAMOBbIMU
XBOCTOBMKaMU. [1aTpoHbl ¢ BT-conaHuammn B OCHOBHOM MCMOMb3YHOTCA B 06pabaTbiBatoLwmnx
LieHTPax, U3roTOBMEHHbIX SMOHCKUMMW 1 €BPOMENCKMMI NPON3BOAUTENSAMMU.

DIN 69871 V-oGpa3Hbii chnaHey, MAS/BT-conaHewn

-

I
-0 !

LUTPEBE/IbHbLINA BOMT

LLitpeBenbHbIA GONT NO3BONSAET MEXaHU3My (A) yCTaHaBNMBaTb U 3aKpennaTb NaTPOH B
LUNMHAENe CTaHKa M OCYLLECTBMNSATb aBTOMAaTUYECKYH0 CMeHY MHCTpyMeHTa. LLTpeBenbHble
6onThl (B) n3rotaBnuBaoTCst pa3nuyHbiX KOHCTPYKUMIA 1 pa3mepoB. OHu He obnagaroT
B3aMMO03aMeHSIEMOCTbHO. lcnonb3yiiTe ToNbKO pekoMeHayeMble MPOU3BOAMTENEM CTaHKa
LTpeBenbHble 6ONThI.

.{.

MexaHu3m 3akpenneHus
LtpeBenbHbI 6onT
3akpenneHve
Packpennenue

o0 w>
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ClOCOBbbI BAKPEIIEHNA MHCTPYMEHTA
CyLiecTByeT yeTblpe crnocoba 3akpenneHusi UHCTpyMeHTa:

MmaponnacToBbin NaTPOH
Tepmo3axxumHOW NaTpoH

o=

LlaHroseii natpoH no DIN 6388 n DIN 6499

MatpoHbl Weldon 1 Whistle Notch

LlaHroBbiv natpoH no DIN
6388, DIN 6499

FMpaponnacToBbIn
naTpoH

Tepmo3aXXMMHOMU
naTpoH

MeTannuyeckas uaHra ¢
XBOCTOBMKOM WHCTPYMEHTA
3aTArnBaeTCs rankomn B
naTpoH.

B rupgponnactoBom
naTpoHe ANnsi co3naHus
yCUnus 3akpenneHus
MCNONb3yeTcs NonocTb,
HanonHeHHas creumansHon
amopdHON NnacTMaccown.
Mpw 3akpy4YnBaHUM BUHTA
co3gaBaemoe aBneHve
nepefaeTcs Ha CTEHKU
BTYIKK, KOTOPbIE N
3aKPEnNST XBOCTOBUK
WHCTPYMEHTa.

TepMo3aXMMHOM NaTpoH
MOXET UCMOSb30BaTLCS
TOMbKO BMECTE CO
cneumnansHOW YyCTaHOBKOM
TBY. UcnonbayeTtcs npuHLUMN
M3MEHEHUNsi pa3MepoB Mpu
N3MeHeHnn TemnepaTypbl.
[Mpn kKOMHaTHOWN
TemnepaTtype avameTp
OTBEPCTUS HECKOIBbKO
MeHbLUe anameTtpa
XBOCTOBMKA MHCTPYMEHTA.
HarpeBaHuve yBenuunsaet
pasmep OTBEPCTUS, YTO
NO3BOMSET YyCTAHOBUTL B
Hero UHCTpyMeHT. MNocne
oxnaxgeHus oTBepcTue
CyXXaeTcsl, HaIeXHO N TOYHO
3aKpennsas UHCTPYMEHT.
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Weldon, DIN 1835 B

Whistle Notch, DIN 1835 E

B natpoHax Weldon n Whistle Notch pagnanbHo pacnonoXeHHbIn BUHT aBUT Ha XBOCTOBUK
N yOEepXMBaET ero Ha MecTte. XBOCTOBMK MHCTPYMEHTA JOMKEH UMETb CreumnarnbHYo NbICKY

nog BYHT.
XapaktepucTtuku |LlaHroBbin Weldon 'mpponnacToBbIn | TepmMo3aXuMHoON
Whistle Notch

O6paboTka DdpesepoBaHune dpesepoBaHne dpesepoBaHne dpesepoBaHne
(Hapesanue pe3b6bl MeTumkom) |(Hapesanue pe3bObl MeTunkom) [HapesaHue pesbbbl METYMKOM CBepneHme
Ceepnexue Ceepnexue Ceepnexue PasBepTbiBaHne
Pa3BeptbiBaHve |Pa3BepTbiBaHue |Pa3BepTbiBaHve |PactauvBaHue
PactaunBaHne PacTtaunBaHue PacTtaunBaHue

XBOCTOBUK Linnunapuyecknin | Xeoctosuk Weldon [Liunungpuyeckuin |LiunuHapuyeckunia

KOHLeBOWN (ppesbl  [XBOCTOBUK BbicTpopexyliasi [XBoCcTOBUK XBOCTOBMWK
BbicTpopexylias [cTanb BoicTpopexyluasa |BbicTpopexyLias
cranb (DIN 1835B) cranb cranb
(DIN 1835A) Teepapivi cnnae  |(DIN 1835A) (DIN 1835A)

Teepabli cnnas
(DIN 6535HA)
XBOCTOBWK C pe3bboii

(DIN 6535HB)
Whistle Notch

BbicTpopexyLLas cranb

Teepablii cnnas
(DIN 6535HA)

Teepapbln cnnas
(DIN 6535HA)

BeicTpopexyuwias ((DIN 1835E)
cTanb Teepabin cnnas
(DIN 1835D) (DIN 6535HE)
Buenue MpumepHo Okono 10 MKm Okono 5 Mkm Okono 4 MKM
25 Mkm ans
Ka4eCTBEHHbIX
NaTpOHOB U LiaHr
YKecTtkocTb Xopouuas Ouenb xopowas |lNpekpacHas MpeBocxopHas
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X . Weldon N alT .
apaktepuctukn |LlaHroBbin Whistle Notch npponnacToBbii | TepMO3aXXMMHON
CbanaHcupoBaHHoCTb |CyLuecTByOT HecummeTpuyHas |HecummetpuuHas [Haunyywas - 6e3
pasnuyHble TUMbl|KOHCTPYKLMS KOHCTPYKLMS BWHTOB U OpYyrnx
LiaHr ¢ pasHo  |MmeeT aucbanaHc, (umeert HECUMMETPUYHbIX
cTeneHblo KOTOpbI MOXET  |gucbanaHc, 3MEeMEHTOB,
KOHLIEHTPUYHOCTM |ObITb YCTPaHeH KOTOpbIN naTpoH
npw U3roTOBMNEHUN [MOXeT BbITb KOHCTPYKTUBHO
nyTem yaaneHus  |ycTpaHeH npu cbanaHcMpoBaH.
MeTarnna B Hy>HbIX [M3roTOBIIEHNM
mMecTax nyTem yaaneHus
meTtanna B
HY>KHbBIX MecTax
Bubpauun Het Het MonocTs ¢ Het
npenmyLlecTs npevmMyLLecTs rmaponnacTom npevmMyLLecTs
naet
BO3MOXHOCTb
HEeCKONnbKO
Aemnduposarb
konebaHus
YnobcetBo Huskasn Xopovuas YnyuJweHHas Bbicokasi - moryT
MCMONb30BaHus - TOYHOCTb - TOYHOCTb MCMonb30BaTbCst
3aBUCUT OT NoCTOSIHHaSA, HU3KO
onepartopa HO MexaHu3M KBanuunum-
3aKpenneHus pOBaHHbIMU
nerko onepatopamu
noBpexaaercs
CToumocTb HopmanbHas HopmanbHas Bonee Bbicokas |MaTpoHbI
OTHOCUTENbHO
nelieBbl, HO
cneuuanbHas
ycTaHoBKa
TpebyeT 6onbLuMX
HavanbHbIX
KanuTanoBnoXeHUN
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TPEEOBAHMA K BANAHCUMPOBKE CUCTEMbI WHCTPYMEHT / BA3OBLIV
LOEPXATEJb

[ucbanaHc nosiensieTca B Crnydae, Korda LEHTP MacC U reoMeTpudeckuin LeHTp
BpaLLaKoLLIEerocs Tena He CoBNaaaloT Apyr C APYroM. P
BenununHa gucbanaHca BblpaxkaeTcs Kak

U=m*r n/

e= U _ m*r r.~m

M M d
G= ¢ *2 ¥t

60.000

Benuuuna O6o3HauyeHue |EamHuua namepenns
YaenbHbli fonyckaeMbli AucGanaHc e gmm/Kg
Knacc 6anaHcmpoBku G mm/s
HeypaBHoBelLeHHast macca m g
MocTosiHHas yrnoeasi CKOpoCTb ® rad/s
Macca BpaluatoLierocsi Tena M Kg
PaccTosiHue oT HecbanaHcpoBaHHOM Macchl A0 OCH BpaLLeHust | r mm
CymmapHbIvi gonyckaemblin ancbanaHc U gmm
YacToTa BpalleHus n rpm

Knacc BANAHCYPOBKM OMNPEOENAETCA NO CTAHOAPTU3OBAHHBLIM TABJTMLUAM
Knacc 6anaHcMpoBKu (HaKMOHHbIE NMHUM Ha MarpaMMe HibKe) yCTaHaBMBaEeT CBA3b MeXay

MakcMMmaribHOM YacToTol BpalleHus (ocb X) 1 BeNM4MHON donyckaemoro gucbanaHca (ocb
Y).
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CTtaHo4yHasi ocHacTKa

[ns onpepeneHHoro knacca 6anaHcMpoBKM NPY YBENUYEHUWN YacTOThl BPALLEHUSI BENUYMHA
faonyckaemoro aucbanaHca He yMeHbLUIAETCS.

Knaccbl 6anaHcupoBkM OTCTOST Apyr OT Apyra B 2.5 pasa.
0,4x2,5=1 x2,5=2,5 x2,5=6,25 x2,5=15,625.
TpeboBaHusa kK GanaHCMpPOBKe cofepkaTtcs B psiAe CTaH4apTOB.

B cranpgapte ISO 1940-1:2003 npuBegeHbl TpeboBaHMA K BpallalowMMcs Ternam npu
HenoABWKHOM 3akpenneHnun. OH onpeaensieT AonyckaeMble OTKNOHeHUs Npy 6anaHcupoBke,
HeobOxoanMble KOpPeKTUpYoLLME A4eNCTBMSA 1 cnocobbl NPOBEPKN OCTaToOYHOro AncbanaHca.

Tawke B HEM NpUBOAATCA pekoMeHAauuum no BbiGopy krnacca 6GanaHcvMpoBku Ans
BpaLLaloLLMXCS TEMN NPY HEMOABMXHOM 3aKpenneHuy Ans pasnmyHbIX MaLlWH U MakCUMarbHbIX
4YacToT BpaLLeHUsi. TN peKoMeHAALUMN OCHOBaHbI Ha UMELLEEMCS MUPOBOM OfbITE.

ISO 1940-1:2003 Takke onucbiBaeT OENCTBUSA W3rOTOBUTENS M NoTpebutens mawuH C
BpaLLaloLLMMUCS YacTAMK NPU NMPUEMO-CAATOYHbIX UCMLITAHUSAX C KOHTPONEM OCTaTO4YHOrO
aucbanaHca.

[etanbHoe onucaHue oWKnBoK Mpu nNpoBedeHUM GanaHCUPOBKM U MPOBEPKE OCTATOYHOrO
ancbanaHca npueeaeHsl B ctangapte SO 1940-2.

OO6bIuHO CcTaHouYHasi ocHacTka GanaHcupyeTcs 6e3 MHCTpyMeHTa, a MpoBepka BeNUYMHBI
AvcbanaHca OCyLLECTBISIETCS YXKe C MHCTPYMEHTOM.

[ins naTpoHoB HeO6X04MMO 3HaTb knacc “G” n ckopocTb (06/MUH) nx 6GanaHcMpoBKU. ATU ABeE
COCTaBnsioLMe OnpeaensioT MakCMarnbHO AOMYCTUMbIE OTKIIOHEHWUS MONIOXEHUS LieHTpa
mMacc. Yem Bhbllle CKOPOCTb, TEM MeHblUe [AoMmkHa ObiTb 3Ta BenuMuuHa Ans BblIGpPaHHOro
knacca 6anaHcupoku “G”.

HekoTopble npou3BoguMTENM CTAHOYHOW  OCHAacTKM  PeKNamMuMpyloT CBOM  NaTPOHbI
“cbanaHcupoBaHHble npu u3roToBneHun ans 20 000 o6/muH” ©e3 ykasaHusa knacca
GanaHcupoBku “G” cornacHo ctaHgapty ISO. Mpu npoBepke MHOTME U3 3TUX NATPOHOB He
COOTBETCTBYIOT Aaxe knaccy G6.3, 4TO HAMHOMO HXKE PEKOMEHZYEMOTIO NPU TakoW CKOPOCTH
knacca G2.5.
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CTtaHo4yHasa ocHacTka
HSK

Hemeukas accoumauusi npoussoauTenen u norpebuTenen MeTannopexywmx CTaHKoB
M WHCTPYMEHTa B COTpyAHW4ecTBe C nabopatopueint CTaHkoB AaxeHCKOro yHuWBepcuTeTa
paspabotana coeauvHeHve HSK (B nepeBoge C HEMELKOTO “KOPOTKUA KOHWYECKMIA
XBOCTOBWK”).

Boobuie cornacHo DIN 69893 cyliecTByeT WeCTb pasnuyHbIX UCNOMHeHW xBoctoBrka HSK,
M LWECTb OTBETHbIX YacTen wnuHaens, onucaHHbix B DIN 69063.

DIN 69893-1. XBOCTOBWK HSK C KOHTAKTOM MO TOPLY; TMIMAWN C

Tun A

CraHpapTHbI XBOCTOBKK Ans 06pabaTbiBatoLLmnx LLEHTPOB 1 hpe3epHbIX CTaHKOB
[ns aBTOMaTMYeCKON CMEHbl UHCTPYMeHTa

Moasog COX yepes LeHTp Npu nomoLy TpyoKn

LLInoHo4Hble na3bl Ha KoHLe koHyca HSK

OTtBepcTue nog Hocutenb MHdopmaummu no DIN STD 69873 Bo dnaHLue.

Tun C

e [Ina aBTOMATUYECKMX JIMHWIA, CneumanbHbIX CTaHKOB Y MOAYIbHON MHCTPYMEHTANbHOW
OCHaCTKu

[Onsa py4HoOn CMeHbI

Mogsog COX yepes UeHTp

LLInoHo4Hble nasbl Ha KoHUe koHyca HSK

Bce xBocToBMKM TUMA A BbINOMHATCS ¢ GOKOBBIMU OTBEPCTUAMMW A1 PYYHOW CMEHbI
WHCTPYMEHTA, OHW MOTyT ObiTb MCNOMb30BaHbl Kak XBOCTOBWKKM Tuna C.

DIN 69893-2. XBOCTOBUK HSK C KOHTAKTOM MO TOPLLY; TN B U D

Tun B

[ns obpabaTbiBaloLLmMX LEHTPOB, (PPEe3epHbIX U TOKAPHbIX CTAHKOB

C yBenunyeHHbIM AnameTpom chriaHua ansa Tspkenon obpaboTku

[na aBTOMaTM4EeCKOW CMEHbI MHCTPYMEHTA

Mogsog COXX yepes oTBEpCTME BO (hriaHLue

LLInoHOYHbIE Na3bl BbINOMHEHLI Ha hraHue

OTtBepcTHe nog Hocutenb MHdopmaummu no DIN STD 69873 Bo dnaHue.
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CTtaHo4yHasi ocHacTKa

Tun D

[ns cneunanbHbIX CTaHKOB

C yBenunyeHHbIM AnameTpom chriaHua ansa Tsbkenon obpaboTku
[ns py4HON CMeHbl MHCTpYMEHTa

Mogsog COX yepes oTBepcTME BO (hriaHLue

LInoHoYHbIe Na3bl BLIMNOMHEHbI Ha (briaHue.

DIN V 69893-5. XBOCTOBWK HSK C KOHTAKTOM MO TOPLY; TUM E

Tun E

e  [Ins BbICOKOCKOPOCTHOW 06paboTkM

e [Ins aBTOMaTU4E€CKON CMEHbI MHCTPYMEHTa

e  BoamoxeH nogsoa COX yepes LeHTp Npy NoMoLLm Tpy6ku
. Be3 WnoHo4YHbIX Na3oB AN abCcontoTHOM CUMMETPUMN.

DIN V 69893-6. XBOCTOBUK HSK C KOHTAKTOM I1O TOPLY; TUM F

Tun F

e [1na BbICOKOCKOPOCTHOW 06paboTkM B OCHOBHOM B AiepeBoobpabarbiBatoLlen
NPOMBILLIIEHHOCTU

e  C yBenunyeHHbIM AvameTpom chriaHua Ansa Tsbkenon obpaboTku

e [Ina aBTOMaTUYECKON CMEHbl MHCTPYMEHTa

e  Bo3amoxeH nogsog COXX yepes LeHTp npy nomoLum Tpyokn

e  bes WNoHOoYHbIX Na3oB Ans abCconoTHOM CUMMETPUN.

e DIN 69063-1. MpucoeautensHble pa3mepsb! WnuHaens ans xeoctosukos HSK, Tun Aun C
. DIN 69063-2. MpucoegutenbHble pa3mepbl WwWnuHaens ans xgoctosmkos HSK, Tun B n D
. DIN 69063-5. NpucoeguTenbHble pa3Mmepbl WNMHAENs ansa xsoctosukos HSK, Tun E
. DIN 69063-6. NpucoegutenbHble pa3Mmepbl WNMHAENS Ansa xsoctoBukos HSK, Tun F

MpenmyLiectsa HSK ans KoHeYHOro nonb3oBaTens:

e  BbIcokas ctaTnyeckas n guHammuyeckasi XxecTkocTb. [Jonyckaemas Harpyska Ha usrnub
MOXeT 6bITb 0T 30% A0 200% 6onbLue, Yem Ha 0BbIYHBIN KOHYC 7:24.

e  Bbicokas oceBasi U paguanbHasi NOBTOPAEMOCTb NOMOXEHWUsI NPy nepeycTaHoBKeE.
[MaTpOHbI HE CKMOHHBI K 3aTArMBaHMIO B LUNWHAENb, KaK KOHYC 7:24.

e Hwuskuii Bec, KOPOTKMI XO4 NPY CMEHE NHCTPYMEHTA.

e LleHTpupoBaHue Npu 3akpenneHnn ¢ yaBOEHHON CUION.
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PE3bBOHAPE3HBIE MATPOHbI

O6bI4HO NpU NOMoLLM pe3bboHape3HOro NaTpoHa peLuakTes cneayoLme npobnems:

1. TpocToit cnoco6 3aKkpenneHust MeTYMKa ¢ BO3MOXHOCTbLIO GbICTPOI CMEHbI

2. OrpaHuyeHue KpyTsLLEro MOMEHTa B COOTBETCTBUM C Pa3MepoM Hape3aemoli pe3bbbl
3. KomneHcauusi B oceBoM HanpasrneHuu no Lwary Hapesaemom pesb6bl

Takum 06p830M, CyLLEeCTBYHT pa3finyHble yCTpOﬁCTBa, BbINONHAKOLWME 3TN 3ada4n.

BEbICTPOCMEHHAS PESbBEOHAPE3HASA OCHACTKA

* BcTaBka ans metynka 6e3 npegoxpaHuTenbHON My Tbl

i

lMocnepoBaTenbHOCTL onepaummn

It

1. BcTaBbTe METUMK BO BCTaBKY

2. YcTaHOBWTE BCTaBKY C METYMKOM B OTBETHYHO YacTb pe3b6OBOro naTtpoHa

* BcTaBka Ans meTuynka 6e3 npegoxpaHuTenibHOM MydTbl U ¢ 6OKOBbIM pe3b60BbIM
oTBepcTMeM

[

* BctaBKka onsa MeTyuMKa c BHYTPEHHUM KBagpaTom
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DOAMER
CTaHO4Hasi ocHacTka

PE3bBEOHAPE3HbIE MATPOHBI

Mpouecc pe3bboOHape3aHUst 3TO CHOXHbIA OanaHC Mexay BpaleHUMeM W  OCEBbIM
nepemelLeHneM MHCTpyMmeHTa. MHoraa HeobxoAMMO orpaHuyMBaTh OCEBOEe MNepemelleHne
WHCTpYMeHTa.

Mpn NNoXom KOHTpOne 3a OCeBbIM MepemMeLleHneM 3ab0opHbIE UMK HanpaBnsLMe BUTKMU
MeTYMKa MOTYT NoApe3aTb BUTKU Hape3aeMoii pe3bGbl, IPMBOASA K NoyyYeHuo NpocnabneHHomn
1 BbIXOZALLEN 3a Npeaenbl Aonycka pe3bobl.

PacTsikeHne — BO3MOXHOCTb CBOOOAHOIO MepeMeLLeHMs Mo OCv Brneped, Mo3BosisitoLLas
MeTuMKy “camosatsarmBaTbcs” B obpabaTbiBaemMoe OTBEpCTUE HEe3aBUCUMO OT OCEBOIMo
nepemMeLLeHnst LWNUHAENs cTaHka.

ey ][En

I

CxaTue - BO3MOXHOCTb CBOGOAHOIO NepemeLLeHns No 0cu Hasag, paboTaroLas Kak noayLika
1 No3BonsioLLas METUYMKY pe3aTb Ha cBoell COGCTBEHHONM noaade, He3aBUCKUMON OT OCeBOW
nogayun wnunHaena ctaHka.

] —

|
—1 (|

CxaTtue / pacTaxeHUe - BO3MOXHOCTL CBOGOAHOIO NepeMeLLEHNs N0 OCK, NPEfOXPaHsioLLas
OT BO3AENCTBMSA NOOLIX BHELLIHUX CUIT BO Bpems 00paboTku.

|
—1 (|

I e e

Bo3MOXHOCTb CBOGOAHOrO NepemelleHUsi B paguanbHOM HanpasBfeHuM - No3sorsier
CKOMMEHCMPOBaTh pPasHuLYy B MOMOXeHUN ocern obpabaTbiBaeMoro oTBEPCTUA U WINUHAENS
cTaHka. He pekomeHayeTcst paboTaThb ¢ OLMGKOM B MOMOXKEHWN OCeil.

Bl
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HACTPOWKA KPYTALLErO MOMEHTA NPV OBPABOTKE PE3bEbI

BcTaBku 4151 METYMKOB C NPefoXPaHUTENBHON MydTON HACTPOEHbI Ha CriedytoLLme 3HaYeHns
KpYTSLLErO MOMEHTa, B 3aBUCUMOCTM OT pa3Mepa Hape3aemoi pesbobl.

Paamep HacTpoeHHbIn Pa3mep HacTpoeHHbIn

pe3b6bI MomeHT (Nm) pe3b6bl MomeHT (Nm)
M3 0,50 M16 40,0
M3,5 0,8 M18 63,0
M4 1,20 M20 70,0
M4,5 1,60 M22 80,0
M5 2,0 M24 125,0
M6 4,0 M30 220,0
M8 8,0 M33 240,0
M10 16,0 M39 320,0
M12 22,0 M45 480,0
M14 36,0 M48 630,0

HaCTpan(a KpyTALWEero MOMeHTa Ha BCTaBKkax METHYMKOB C npeaoxpaHuTensHoOn Myd)TOﬁ
I'Ipmmeanme: Bpau.l,eHme no 4acoBOWN CTperke yBenuymBaeT 3Ha4eHne MOMeHTa
Bpau.leHme NpPOTMB YaCOBOW CTPENKn YMeHbLUaeT 3Ha4yeHne MoMeHTa

[rHamoMeTprUYecKnin Koy
[MepexogHuUK Ana HacTPOWKK
Kriou

BcraBka meTumka ¢
npenoxpaHnTenbLHon MydTomn
MepexoaHuk ¢
LIeCTUrpaHHbIM OTBEPCTUEM
F  Tucku

o0 w>

m

=
U
-
§°,

E
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CTtaHo4yHasa ocHacTka

PACUET kpPyTS LWWEro MOMEHTA

M= P> * D *ke
8000

d

Md = MomeHT
P = War

3HaveHne MOMeHTa, NonyyYeHHoe No AaHHOW hopMyre, BEPHO Ar1s1 HOBbIX METHUKOB.
MeTunkn ¢ M3HOCOM CO3aatoT NPUBNN3NTENLHO BABOE GOMbLUMIA KPYTSLLMIA MOMEHT.
Mpwu ncnonbaoBaHnn 6eccTpyKEUYHbIX METUYMKOB MOMYy4YEeHHOE 3HaYeHne JOMKHO BbITb

yBenu4eHo B 1.8 pasa.

D = HomuHanbHbIi guameTp B MM
Kc = YaoenbHoe ycunue pesanusi

Fpynnbl o6pabaTbiBaeMbIX MaTepuanos YnenbHoe yéflfme pe3aHus
N/mm?
1.1 OnekTpoTexHuyeckas 2000
1.2 KOHCTPYKLMOHHas!, B TOM Y1CIE LeMeHTUpyemas 2100
1.3 Yrnepogucras HenernposaHHas 2200
14 JlervpoBaHHas 2400
1. Crane 1.5 JlernposaHHas, nocne 3akarnku u oTnycka 2500
1.6 JlervpoBaHHasi, mocne 3akanku 1 oTnycka 2600
1.7 JlervpoBaHHasi, 3akaneHHas 2900
1.8 JlernpoBaHHasi, 3akaneHHas 2900
2.1 MoBbieHHOW 06pabaTbiBaeMoCcTn 2300
2. Hepxasetowas | 2.2 AycTeHnTHas 2600
CleL 2.3 AycTeHNTHO-cheppuTHas 3000
2.4 [ucnepcroHHO-TBEpAEIOLLMIA CcninaB 3100
3.1 C nnactuHyaTbiM rpacuTom 1600
3.2 C nnactuH4yaTbiM rpadoMTom 1600
3. YyryH
3.3 C wapoBuaHbIM rpacdputom 1700
3.4 C wapoBuaHbIM rpacputom 2000
4.1 TexHUYeCKN YNCTLIN 2000
4. TutaH 4.2 TuTaHoBbIE CNnaBbl 2000
4.3 TvTaHoBbIE CNNaBbl 2300
5.1 TexXHWNYeCKN YUCTbI 1300
5. Hukenb 5.2 HukeneBble cnnasbl 2000
5.3 Hukenesble cnnaBbl 2000
6.1 TexHW4Yeckn yuctas 800
6.2 BpoH3bl 1 NaTyHW Ha ocHoBe Sn 1000
et 6.3 BpoH3bl 1 naTyHu Ha ocHose Zn 1000
6.4 BbICOKONPOYHbIE GPOH3bI 1000
71 TexHU4YecKn YncTble 700
o 7.2 Wx cnnasel, ¢ coaepxanuem, Si<0.5% 700
7. AntoMunnn, -
VL 7.3 Wx cnnagel, ¢ cogepxanuem 0.5% < Si < 10% 800
74 Wx cnna.bl, ¢ coaepxaHuem Si > 10% 1000
8.1 TepMonnacTuku 400
8. Mnactmaccol 8.2 TepmopeakTuBHbIE 600
8.3 ApMUpOBaHHblE 800
9. Teepable matepuans! | 9,1 MeTtannokepamuvka >2800
10. Mpachut 10.1 TexHuyeckunin 600
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[lepeToyka CeePna

BEPLIMHA CBEPINA 1 MEPETOYKA

[na gocTmkeHus ny4yiiero pesynsrara npy nepeTodke creayolne anemMeHTbl AOMMKHbI
ObITb BbINOHEHbI npaBUnbHO:

Yron npu BepLunHe

Yron nonepeyHon pexyLiemn KpOMKn
HavanbHbIn 3agHUin yron

3agHui yron

Pob=

CraHpapTHas 3aTodka c yrnom npu sepuvHe 118°
OO6bI4HbIE CBEPNA N3roTaBMMBAOTCS C YoM npu BeplunHe 118°. Takasi reomeTpusi sBnsieTcst
Hanbornee yH1BepcanbHOWN.
Ecnn HavanbHbIN 3agHUIA yron 3aTa4ynBaeTcs NpaBuibHO, MOCTENEHHO YBEMUYMBASCH K
LeHTpY cBepra v obpa3sys yron nonepeyHon pexyLuen KpoMKu paBHbI npumepHo 130°, To
npasunbHOe 3Ha4YeHne 3agHero yrna 6yaet nony4yeHo no BCew ANNHE rMaBHON pexyLuemn
KPOMKU.

00 1 BKNHOYUTENBHO 21° - 27°
Or1p806 12°-18°
Ot 6 8o 10 10° - 14°
OT1 10 oo 18 8°-12°
Cablwe 18 6°-12°

[MaBHble pexyLuue KPOMKU AOMKHbI UMETb PaBHYHO ANUHY U YToN HaKroHa K ocu cBepra
Ansi obecneyeHnsi NpaBUbHOTO pacnpeaernieHnst cun pes3aHusi.

FeomeTpus BepLUMHbI C MOATOYKON NO 3aAHen noBepxHocTu cornacHo DIN 1412 Tun C
Mpu oTHOCMTENBbHO GOMbLUOM AMamMeTPe cepaLeBMHbI CTAaHOBUTCS HEOBX0AMMO BbINOMHATL
3aTOYKy B [iBa dTana:
* BeinonHute Tpebyemblii yron npu BeplmHe (06bi4HO 118° nnn 135°) n yron nonepeyHow
pexyLien kpomkn 110°-115°.
* Vlcnonb3ys KPOMKY Kpyra, NpoLunndoBaTh AONONHUTENbHYH 3a[HI0K NOBEPXHOCTL (06bIYHO
noa yrnom 35°- 45° k ocu ceepna) 4N nNony4yeHnsi NoNepeyHon pexyLLen KpoOMKM, ocTaBnsas
o1 0.1 go 0.25 MM Ha4anbHON pexyLLen KPOMKU.
MNpumeyanue: MNpn BO3HUKHOBEHUN
COMHEHNN Mbl COBETYEM B3ATb
= - g HoBoe cBepno A120, avameTpom

6onee 2.9 MM, 1 UCMONBb30BaTb €ro

Kak obpaseu,.
115° 130°
110° 125°

Yron nonepeyHon pexyLuen KpoOMKM — Yron noaToqkv

MOOTOYKA NMEPEMbIYKWK, DIN 1412 TUM A

Boo6Le roBopsi, CBepria KOHCTPYMPYKTCS TakuM 06pa3om, 4YTO TOMWMHA NepeMblyKu
YBEMUYMBAETCA OT BEPLUMHBI K KOHLLY CTPY)XEYHbIX KaHaBOK AN YBENUYEHUSI MPOYHOCTU U
*ecTkocTu. OBLIYHO HE HYXXHO NMoATaunBaTh NEPEMbIYKY HOBOTO CBEpria, HO Mocne Toro, kak
NPYMEPHO TPETb ANMHbI YXOAUT Ha NEePETOUKY, LUMPUHA NONEPEYHON PEXYLLEN KDOMKM CUITbHO
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CBEPNA

[lepeToyka

yBENMYNBAETCA U ee HYXXHO NoATaumBaThb. Ecnv aToro He fenatsb, TO CyLLECTBEHHO Bo3pacTaet
oceBas cuna. [onyvyaemble Takum CBEPNOM OTBEPCTUS MOTYT UMETb HenpaBuibHY0 hopmy
UNW BbIXOAUTL 3a Npeaensl 4onycka, Tak Kak CBepro nepectaeT camoLeHTpMpoBaTbCS.
[MoaTouKy MepembldkM MO BO3MOXHOCTM CriedyeT BbINOMHATb Ha creunanbHOM CTaHKe.
Mpn OTCYTCTBMW TaKOro CTaHKa XOPOLUMA pesynstaT nonyvyaeTcs Mnpu UCMOfb30BaHWUU
CnpoMNMPOBaHHOIO Kpyra LUMPUHOW, PaBHOW NMPUMEPHO MOMOBUHE LUMPUHBLI CTPYXEYHOW
KaHaBkW. PaBHOe KonnyecTBoO MeTanna AOMmMKHO ObITb yaaneHo ¢ o6enx CTOPOH nonepevHon
KPOMKM, 0 OOCTUXKEHNSA pa3mepa, npumepHo pasHoro 10% oT avameTpa ceepna.

Cnvwwkom Gonbluas noaTouka
nepembIyku

HepaBHomMepHas noaToyka
nepemMbl4ku

MpaBunbHas noaToyka
nepemMblYku

OGpatute BHUMaHWe, kak
paBHOMEPHO BbINOMNHEHA
NMOATOYKA B CTPYKEUHBIX
kaHaBkax. OgnHakoBoe
KONMYeCTBO MeTanna
yOaneHo C Kaxaon CTOPOHbI
1 norepeyHas pexyLias
KpOMKa He yMeHbLUMnach
CINULLKOM CUJTbHO.

OpnHakoBoe, HO CIULLKOM
6onbLoe, KONMYecTBo
MeTanna yganeHo ¢
nonepeyHomn pexyLuemn
KPOMKM, Takoe ocnabneHve
MOXET NPUBECTM K
packanbiBaHuio cBepna.

Cnuwwkom 6onbLuoe KonM4ecTso
MeTanna yaaneHo ¢ ogHoi
CTOPOHbI NoMNepeYHoi KPOMKM,
4TO NPUBOAMT Kk AucbanaHcy
cBepna. Pe3ynsratom Moxet
cTaTb MooMKa ceepna

UMK NosTy4eHne OTBEPCTUN,
BbIXOAALLMX 3a npegenb
Jonycka.

3HAYEHWA AOMNYCKOB HA ANAMETPbI CTAHOAPTHbLIX CBEPI

Dormer BbinyckaeT CBeprna B COOTBETCTBUM C TpebOBaHUSIMU HaUMOHAmNbHBIX WK
MeXayHapoaHbIX CTaHAAPTOB.

OnameTp cBepna u3MepsieTCs MO JIeHTOYKaM B TOYKE MNepecevyeHnss [MnaBHbIX W
BCMOMOraTenbHbIX PEeXyLUMX KPOMOK. B COOTBETCTBMM C aHMMWUACKMMK CTaH4apTamu OH
porxkeH nvetb gonyck h8, nons gonyckos cornacHo DIN n ISO npuseaeHbl HUXe.

1“

3 0 0.014 0.1181 0 0.0006
3 6 0 0.018 0.1181 0.2362 0 0.0007
6 10 0 0.022 0.2362 0.3937 0 0.0009
10 18 0 0.027 0.3937 0.7087 0 0.0011
18 30 0 0.033 0.7087 1.1811 0 0.0013
30 50 0 0.039 1.1811 1.9685 0 0.0015
50 80 0 0.046 1.9585 3.1496 0 0.0018
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[lepeTouka CeePna

CBEPNA ONSA TAXENOW OBEPABOTKM // PFX
MAPAMETPbI MEPETOYKM BEPLUMHbI

[ononHuTenbHbIN
yrorn nonepeyHomn
pexyLlen KpOMKM
115°

+/-3°

Yron nonepeyHon
PeXyLLEen KPOMKHM
105°
+/- 3°

OcTaBneHHas B LeHTpe nonepeyHasi KpoMka
8% - 12% pnametpa cBepria, U3MepeHHas Kak nokasaHo

MNAPAMETPbI MOOTOYKN MEPEMbIYKA

[ononHUTENbHbIN 3aQHUI
yron K ocu
35° +/-3°

[maBHbIN 3agHWUA yron

Cebiwe 0.99-2.50 Bkn.:16° +/- 3°
Cabiwe 2.50-6.00 Bkn.:12° +/- 2°
Cebiwe 6.00-12.00 Bkn.:10°+/- 2°

\

I
[MepegHuii yron NnogTouKM

Ot 3°70 8° B NONOXUTENBHYIO CTOPOHY OT
ocy ceepna
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CBEPNA |_| e peTO‘-I Ka
CBEPJIA CBEPXOJIMIHHOW CEPWUW // PFX

NAPAMETPbI MEPETOYKN BEPLUNHbI
Yron nonepeyHomn

pexyLLen KpOMKHM
105° +/- 3°

Yron npu BepLunHe
130° +/- 3°

[MaBHbIN 3agHUIA yron

Pasmepom go 6.00 mm BKkn.

12°+/- 2°

Pasmepom cBebiwwe 6.00 mm:10 +/- 2°

MNAPAMETPbI NMOOTOYKN MEPEMbIYKA

[nvHa noaTouKN NEpPeMbIYKU

50%-75% HomuHanbHoro

avamertpa

MopTouka gomkHa

pacLMpATLCS K yrosikam

cBepna

MepenHuii yron noaTOYKM

LIMpuHa NonepeyHoit 20° - 30° nonoxuTenbHbIN
PeXyLLEen KpOMKM
8% - 12%

HOMWHanNbLHOro
avawmetpa
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[lepeTouka

CBEPNA

|/|H<DOPMALI,VIFI O MEPETOYKE YITIA MNMPU BEPWWMHE

A510 // A520

ﬂorpeumocn: nonoxeHus nonepequoﬁ KPOMKH

0.05 TIV, MAX (mm)
MorpeLHoCTb Mo BbiCOTe
rMaBHbIX PEXYLUMUX KPOMOK (MM)
Pasmep

Cebile

MaBHbIN 3agHUA yron
Pa3mep
Cebile
Csbille
Cebile

O6Luyee 3aTbloBaHue (MM)
(AOMXHO 6bITb HenpepbIBHbLIM)
Pasmep

Cebille

Cebille

Cebile

Cebille

Cebille

Cebille

3.0-13.0
13.0-14.0

3.0- 6.0 inc.
6.0 - 10.0inc.
10.0 - 13.0inc.
13.0 - 14.0inc.

3.0

3.0- 4.0inc.

4.0- 6.0inc.

6.0- 8.0inc.

8.0-10.0inc.
10.0 - 13.0inc.
13.0- 14.0inc.

A551 // A552 [/ A553 // A554

MorpewHOCTb NONOXEHUs NONepPe4HOU KPOMKU

0.05 TIV, MAX (mm)
I'Iorpeumoc'rb no BbICOTE

105° + 5°
Yron nonepeyHon
pexyLLen KpoMKU
0.025 Max
0.050 Max

1°-15°
10°-14°

8" -12°
Yron npu

6°-10°
BepluMHe
130° + 3°

0.20- 0.40

0.25-0.45 [nasHbIn
0.25-0.50 3agHWiA yron
0.30 - 0.55

0.35-0.60

0.40 - 0.80

0.50-1.20 O6Lee 3aTbiNoBaHUE (AOMKHO GbiTb HENPepbIBHLIM)

HOMUHAMbHbI/  PaccTossve ot uextpa
O KOHUa NlepembiiKin

FMaBHbIX PEXYLMX KPOMOK (MM) . navametp coepna
Pasvep 5.0-13.0inc. 0.025Max oruempa e mm mm
- 0 KoHa "
Cabiwe 13.0-20.0inc. 0.050 Max  hepowss pexyweli kpowki 5.00- 6.00 0.80-1.00
caepna 6.01- 8.00 0.65-1.15
BenuyuHa 3aTbInoBaHUA NepeMblYku cBepna v 13‘31 - 12'33 ?'?g ) 1'22
BennuunHa 3aTbinoBaHus NepembIukv ceepna AomkHa ObiTb: f:i‘j:g::w 12.01 - 14.00 1550 - 2.00
50% - 75% ot 0bLuero 3aTbinosaHus. nepewmbiiku 14.01 - 16.00 175-2.25
(HanpumMep, BenuuuHa obLuero 3aTbinoBaHus paeHsietcs 0.60 MM, ceepna 16.01 - 18.00 2.00-2.50
BENMYMHA 3aTbinoBaHus nepembldku ceepna 0.30 Mm - 0.45 mm) 18.01 - 20.00 2.25-275
20.01-25.00 3.10 - 3.60
MonoxeHne TO4YKM N3MepeHUs 3aTbINOBaHWSi NepeEMbIYKM cBepra 25.01-30.00 4.00 - 4.50
[OMKHO COOTBETCTBOBATL 3HAYEHUSIM B MPUBEAEHHON Tabnuue n
M3MEPSIETCS OT LIEHTPA, Kak NokasaHo. n o
NaBHbIV

FnaBHbIW 3aaHUM yron
Pasmep
Cablle
Cabllle
Cabllle

OGuee 3aTbIOBaHMe (MM)
(AOMKHO GbITb HENMpPEePbLIBHbLIM)
Pasmep

Cabllle

Cabllle

Cabllle

Cabllle

130

3.0- 6.0inc.
6.0-10.0inc.
10.0 - 13.0inc.
13.0 - 30.0inc.

5.0- 8.0inc.
8.0-10.0inc.
10.0 - 13.0inc.
13.0 - 20.0inc.
20.0 - 30.01inc.

3aHuiA yron

11°-15°
10" - 14°
8 -12°

610" ObLuee 3aTbinoBaHWe (AOMKHO GbITb HEMPEpbIBHbIM)

0.20-0.45
0.25-0.45
0.40 - 0.60
0.50-0.70

0.70-1.10
ron npn

BEpLUNHe
130°+ 2°



CBEPIIA |_| e peTO‘-I Ka

NHdopmaumsa o nogTodke nepemMblyKiu
A510 // A520

ONONHUTENbHBI yron - -
A Y OceBot nepeaHuii 0 — 4°

o o
NIONEepeyHON KPOMKN S [OnuHa nogToukn 8% - 10% x @
120° +1-5° UL

PacnonoxeHune NoATOuK!
LLnprHa OCTaBNSIEMONA B OTHOCUTENBHO MOMEPEYHON
LEHTpe nonepeyHoi KpOMKN KpOMmKu:
MpymepHo 20% NOATOUKM
ZOMDKHO BbiTb PACMONOXEHO

Kpyr ans noarouku: 3a ”0”9?9‘4”0'7‘ pexyLuen
paauyc (Mm) KPOMKOM
0.3-0.4 0.6-0.7. 0.9-1.0
= 720 -
@ = 3.0Mm — 6.0MM BKn. @ = cBbllwe 6.0MM — 12.0MM BKN. @ = cebiwe 12.0MmM — 14.0Mm BKN.

A551 // A552 [/ A553 // A554

OceBoit nepeaHuii 0-4° otpuu,.

[OMNONHUTENbHbIN Yron Nonepe4yHon KpOMKM
10° a 20° (max. 33% da aresta de corte removida)
A [F=—

[AnuHa NoATo4KN
10% - 14% x @
OpuHakoBbI pagunyc

5.5%-7.5%x0

WnpnHa Paguyc kpomkun
ocTaBrnsieMoi WnunchoBasnbHOro kpyra
B LieHTpe N 7% - 1% x @
nonepeyHon N

KPOMKU

60% - 70%
CepauesuHbl y
BEpPLUIMHbI

90°
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[lepeTouka

DORAMER

CBEPNA

NHooPMALMS O NEPETOYKE CBEPN CEPMM CDX

PekomeHpauumn

CnegyiiTe 3TUM pekoMeHZAauusiM, MCronb3ys
3CKM3 C reoMeTpuelt BepmHbl ceepna CDX ans
CrpaBKu.

*[lepetaunBante TakuMm oOpa3oM, YTOOBI
NOKPbITUE B CTPYXKEYHbIX KaHaBkax M Ha
JIEHTOYKaX OCTanoCh HEMOBPEXAEHHbIM.

*OTKIOHEHME NOATOUKM NePEMbIYKM OT HOMUHaNa
DOIMKHO ObITb <0.025MMm.

*Vcnonb3yiiTe anmasHble Kpyru U 0OWMbHbINA

NOABOA, SMYIbCUN.
*Vcnonb3yiTe HageXHbIA 3aTOYHON CTaHOK.
*[py BO3HUKHOBEHWN COMHEHWI Mbl PEKOMEHAYEM
ncnonb3oBatb HoBoe cBeprio CDX kak oGpasel,
0519 NePETOYKN U3HOLLEHHbIX CBEpI.

UsberanTe

He pabGoTaiiTe cBepnamu CnmwKOM 4OMro 40
nepeToykn. He nepetaunBante BpyYHyH.
MocnepoBaTenbHOCTL AeNCTBUN

[Ina nony4yeHWst HaunyyLWnx pesynsTaToB Mbl

pekoMmeHayem npon3BoanTb NEPEeToYdKy B TpU
aTana:

|. MEPETOYKA IMABHOIO A
BCIMOMOTIATENIbHOIo 3AAHMX YTTIOB

(CM. TIUCT C 3CKN3AMWN)

1. HacTpoutb cTaHok Ha yron npu BeplumHe 130°.
2. HacTpouTb Ha BcriomoraTenbHbIi 3agHuiA yron
17-25°,

3. MNepeTtauveath No BCOMOraTenbHOMY 3agHEMY
yrny Ao Tex nop, Nnoka OH ocTaeTcst Mo Apyryto
CTOPOHY LEHTParnibHOW NWHWK, NPOXOAsLIer no
PEXYLLMM KPOMKaM.

4. HacTpouTb CTaHOK Ha rnaBHbIit 3agHui yron 6-10°.
5. MepetaunBath 4O Tex Mop, Noka nepeceveHue
rnaBHOW 1 BCMIOMOraTenbHOM 3aaHMX NOBEPXHOCTEN
no LeHTpy cBepna He obpa3syeT yron nonepeyHon
pexyLlein Kpomku BenuymHon 102-110°.

Yron npu BepwmnHe 130° +/- 2°

3atbinosanve 6-10°, WNNOBATH BhiLlE LEHTPANLHOI

NUHUK, KaK NokKasaHo Ha pI/IC.1

[vametp Pa3amepbl
mm An B mm
3.0- 80 0.10-0.25
8.1-12.0 0.15-0.30
12.1-16.0 0.20-0.35
16.1-20.0 0.25-0.45
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Il. NTOATOYKA NMEPEMbIYKIN

1. VcnonbayiiTe anmasHblit Kpyr C yrriom
npodunsa 60° n pagnycom. Mbl pekomeHayem
cnepywollee

Pagnyc
ﬁv::meTp LwnmeoBankHoOro ﬁ:::;;gﬂ;roqka

Kpyra
3.0 0.25 0.50 - 0.80
4.0 0.25 0.60 - 0.90
5.0 0.25 0.70 - 1.00
6.0 0.25 0.95-1.25
7.0 0.35 1.10 - 1.50
8.0 0.35 1.20 - 1.60
9.0 0.55 1.30-1.70
10.0 0.55 1.40 - 1.80
11.0 0.55 1.40 - 2.00
12.0-13.0 0.55 1.50 - 2.10
14.0 - 15.0 0.70 1.70 - 2.30
16.0 0.70 1.95-2.55
17.0-18.0 0.90 2.10-2.90

2.  Hactpoite craHok Tak, 4TOGbl OCEBOM
nepenHWii yron Ha BCNOMOraTenbHON pexyLuen
KpOMKe, obpasyloLlencs nocrne nogToyku, ouin
mexay —1° n —4°.

3. [ns nyywero pesynsrara wnudyiite 4o TeX
nop, NMoKa He NoMy4nTe BENMUYMH, YKa3aHHbIX Ha
acku3e ¢ reomertpuent (pasmepsl A u B).

4. TogTouka NepemMblYkM HUKOTAa HEe LOIDKHA
nepecekaTb LeHTpanbHow nuHum (Puc.3)

IIl. OTPULIATENTbHASA ®ACKA

PekomeHayeTcs BbINONHWTL BAOMb BCEN
pexyLlen KpOMKU oTpuLaTenbHyto acky
nop, yrnom 20-35° k ocu cBepna, LWwupuHa
dackn npuBegeHa B Tabnuue Huwxke. OHa
MOXeT ObITb NpoLwnndoBaHa Ha 3aTOYHOM
CTaHKe WNnn npu MNOMOLUM arnmasHoro
[0BOO0YHOro 6pycka.

OTpuuatenbHas dhacka Ha rnaBHOM
pexyLlei kpomke, pasm. F
HAvametp Mm

20-35 rpagycoB OTpuL.
LLnpuHa cacku mm (B
0CEeBOM Harnp.)

3.0-6.0 0.03-0.07
6.1-10.0 0.03-0.10
10.1-14.0 0.03-0.12
14.1-20.0 0.03-0.15



CBEPIA |_| e peTO‘-I Ka
Mepeto4ka ceepn CDX

Puc. 1

OnuHa v
noaTodMKM  — X
nepemMblykn 4

Puc.5

A = OCcHOBHOE 3aTbifoBaHne

B = lnpuHa nonepeyHomn pexyLuen KpomKm

C =[1nvHa BCcnoMoraTtenbHON PEXyLLEN KPOMKM

D =Yron nonepeyHon pexyLuen Kpomkm

E =OceBoWi nepegHWin yron BCnomoraTesnibHOWM pexyLLei KpOMKM
F = OTpuuartensHas cdacka

E=14"
oTpuuaTenbHbIN
0CeBOW yron
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[lepeTouka CeePna

NHooPMALMS 0 NEPETOYKE CBEPN cEPMM R210/R220

BcnomoratenbHblii
3agHuI yron

MmaBHbIN
3agHun yron

Pagnyc
wnueosansHoOro
Kpyra ans
noaTOuKM

120°

Yron noaTouvku

Wnpuna
nonepeYvHomn
pexyLien
KPOMKM

Onametp [maBHbIN BcrnomoratenbHblii LWunpuna Papguyc kpyra Yron
3afHWI yron 3a[HUI yron MoNepeyHon LWNudoBanbHoro noATouKM
pexyLen KpOMKM A1t MOATOUKM

5 13° 25° 0.3 0.5 24° - 26°
6 12° 25° 0.36 0.6 24° - 26°
8 11° 25° 0.48 0.8 24° - 26°
10 10° 25° 0.6 1.0 24° - 26°
12 9 25° 0.72 1.2 24° - 26°
14 8 25° 0.84 1.4 24° - 26°
16 7 25° 0.96 1.6 24° - 26°
18 7 25° 1.08 1.8 24° - 26°
20 6 25° 1.2 2.0 24° - 26°
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NHeOPMALMS O MEPETOYKE CBEPN CEPUM R325
FEOMETPWSA BEPLUMHbI CBEPTNA R325

Bennunna
OCHOBHOTO
3aTbINOBaHUs

F

Yron npu Beplumte 150° + 1° ¢

BennunHa ocHoBHOrO

mametp ceepna
A P P 3aTbinoBaHus + 14%

3.0-4.0 N/A
42-438 0.31
50-58 0.35
6.0-7.8 0.42
8.0-9.38 0.56
[vamvetp MmaBHbIN BcnomoratenbHbIn 10.0-11.8 0.70
cBepna 3aHun yron 3aAHuI yron 12.0-13.8 0.84
3.0-42 10° +/-1° N/A 14'% 35'8 ?'fg
45-78 9" +-1° 16° +/- 2° : :
8.0-9.8 8" +-1° 16" +/-2°
10.0- 15.8 7 +-1 16° +/-2°
16.0 6" +/-1° 16° +/-2°
MOAOTOYKA NMEPEMbBIYK CBEPIA R325
oo o £ 19 Puametp  PacorosHue or o BERS, s
ceepna JIEHTO4KMN ANsi NOATOYKU
9 3.0-38 0.14 0.40
4.0-48 0.17 0.55
5.0-5.8 0.20 0.65
6.0-7.8 0.23 0.75
8.0-9.8 0.29 1.05
10.0-11.8 0.35 1.30
30°£2° 12.0-13.8 0.39 1.55
14.0 - 15.8 0.43 1.85
16.0 0.49 2.05
—>| [ 10% anameTpa
ceepra

PaccTosHue ot
TIEHTOYKU + 25%
| J1SHTOHKN

MepepnHuin yron 0° + 2%

f
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NHoOoPMALMA O NEPETOYKE CBEPN CEPUM R330
FEOMETPUS! BEPLUMHbI CBEPIIA R330

Bennunna
OCHOBHOTO
3aTblNOBaHMs

— —— Yron npw BepLunHe 150° + 1° T

/ R — BenuunHa 0CHOBHOTO
3artbinoBaHust £ 14%

3.0-4.0 N/A

[Ovawmetp InasHbIN BcriomoratenbHilit 42-438 0.31

ceepna 3aAHuI yron 3aaHUIA yron 5.0-5.8 0.35

6.0-7.8 0.42

3.0-4.2 10° +-1° N/A 80-98 0.56

S5LA7S J el 16° +/- 2 10.0-11.8 0.70

6039 Bk 167 +/- 2" 12.0-13.8 0.84

10.0-15.8 7 +-1° 16° +/-2° 14.0-15.8 0.98

16.0 6" +/-1° 16° +/-2° 16.0 112

MOATOYKA NMEPEMbIYKN CBEPIA R330

Pdnuyc wnucosansHoro

Kpra Ans noaTouKN + 7% Al IPEIESIBELLLE @ mnmd)ozgﬂmlgro Kpyra
ceepra TIEHTOYKN NS NOATONKA
o 3.0-338 027 0.40
40-48 0.33 0.55
- 5.0-58 0.39 0.65
6.0-7.8 0.44 0.75
8.0-9.38 0.55 1.05
L, 100-118 0.65 1.30
30°52°  450-.138 0.75 1.55
14.0-158 0.84 1.85
16.0 0.93 2.05

—>| |[«—— 10% agnametpa
PaccTosiHue ot cBepna
TNEHTOYKM + 25%

MepenHuit yron 15° + 2°
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PA3BEPTKN |_| e peTO‘-I Ka

Pa3BepTkn SBRAOTCS  BbICOKOTOYHbLIM WHCTPYMEHTOM, Tpebylolwmnm pasmepHon U
reoMeTPUYECKON TOYHOCTU. M3 3TUX COOBPaKEHMI OHM U3rOTaBNMBAKOTCS B LIEHTPaX.

Mepen nepeToykon pa3BepToK AOMKHO ObiTb MPOBEPEHO NX paguanbHoe OueHne B LieHTpax.
LleHTpoBble OTBEPCTUSI HE AOMKHbLI MMETbL NoBpexaeHuit. Ecnu pasesepTka nmeet 6ueHue,
TO Heobxoauma rnpaBka ee HesakaneHHOro XBOCTOBMKa.

BaxxHO BOBpeMsi nepeTaunBaTb pa3BepTku, He AOMycKasi NosiBieHMss 60MbLIOro M3Hoca unm
noepexaeHns. Ecnun sabopHas YacTb pasBepTku NpuTynunacb, To ee kanubpytowme 3ybbsi
Mosly4yaroT CrULLKOM BbICOKYIO Harpysky v Takke MOryT OblTb U3HOLLEHBLI. Takon pa3BepTKoii
Oaxe nocne nepeTodkn MOXHO NomnyynTb OTBEPCTUE HeBepHoro gnametpa. Mpu nepeTouke
6e3 COX n3beravite neperpesa, Ha4ye MOXHO NOMYYUTb NMPUXOT Ha BbICTPOPEXYLLMX 3yObsX
N TPELUMHbI Ha TBEPAOCHABHbLIX.

MEPETOYKA 3ABOPHOW YACTWU

Y PYYHbIX, MaLIMHHbIX W HacagHblX pasBepToK AN LMNUHAPUYECKUX OTBEPCTUN
nepeTadMBaeTCcs TOMNbKO 3abopHas YacTb. 3agHui yron a pexylero 3yba fomkeH 6biTb 5 -
8°. OH MOXeT ObITb NOMyYeH U3MEHEHNEM BbICOTbI YNopa. Y 3aTO4HbIX CTAHKOB C MOBOPOTHOM
LnMHAEenNbHoW 6abkon ynop AomkeH BbITb BbICTABMNEH Ha BbICOTY LLEHTPOB, a Ans NoNyyYeHust
TpebyeMoro 3afHero yria passopaynsaetcs WnuHaenbHas 6abka.

PEKOMEHAOYEMBIE WITN®OBANBHBLIE KPYT W:
WNHCTpYMEHT 13 BbiCTpopexXyLLel cTanu: YalleyHble Kpyru U3 pasnuyHbiX Mapok
3nekTpoKopyHAa, pa3mep 3epHa 60, TBepgoctb CM1-CM2

MHCTpyMeHT 13 TBepgoro cnnasa: anmMasHble Kpyru Ha BYNKaHWTOBOW CBSA3Ke,
75% KOHUeHTpaumsa anvasos, pasMmep 3epHa 90

MEPETOYKA MO MNEPEAHEN NMOBEPXHOCTU

WHoraa HeobxoamnMo NepeTounTh pasBepTKy Mo rnepedHel noBepxHocTw. Mpu BbINONHEHUM
3TON onepaummn HeobXxoAMMO COXPaHUTL YacTb NMTEHTOYKM HETPOHYTON. BennunHa nepegHero
yrna Takke He [OMmkHa WU3MeHsiTbcsi. Crnerka HaxmuTe pasBepTKOW, 3axaToi B pykax,
Ha WwnudoBanbHbIN KPYr U ABUraiTe pa3BepTKy Bnpaso-BreBo. Ecnv gaeneHne Ha Kpyr
Oyoet cnuwkom 6Gonbwum, TO OH dedopmupyetcs. BennumHa nepepgHero yrma 3 - 6°
NonoXuTernbHasi.

PEKOMEHOYEMBbIE WNN®OBAINbHBLIE KPYTI:
AnmasHble Kpyru Ha ByfIkaHUTOBOW CBsi3Ke, pa3mep 3epHa 30

[ns nepeTtoyky NEHTOYKU MO 3aaHEeMy YNy Ha CTone CTaHka AormkeH 6biTb YCTaHOBMEH
ynop. Ynop ¥ Ta 4YacTb Kpyra, KOTOPO/ MepeTayMBaloT, AOSKHbI GbiTb Ha OAHOM YpOBHE
Ans Toro, 4ToBbl CUMMETPUYHO MEPETOYMTb FNEHTOYKY. PasBepTka, ycTaHoBfeHHas B
LieHTpax, NpuaepxmeBaeTcs pykol. KocHUTech TOpPLOM Kpyra pasBepTku HanpoTMB yropa.
Mpu nepeaBuXeHWU cTona B FOpPU3OHTASIbHOM HanpasneHuu ynop Gyaer paboTaTb kak
Hanpasnsowas. BennuuHy 3agHero yrna MOXHO OTperynupoBsaTtb, fepemelyasl ynop B
BEPTUKANbHOM NOMOXeHUU. CnvpanbHble NEHTOYKM NepeTadunBaloTCs TakuM e 0Gpasom.
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PEKOMEHAOYEMBIE WITN®OBANBbHBLIE KPYTW:
AnmMasHble KpyrM Ha ByNKaHUTOBOM CBA3Ke, 75% KOHLUEeHTpaumsa anmasos, pasmep 3epHa 90

HomMuHanbHbIN WupuHa cdhacku 3apHui yron
%)
2 ~ 25°
4 16-18°
0,15-0,20
6 12-14-°
10 11-13°
10-20 0,15-0,25 10-20°
>20 0,20-0,30 8-10°
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DORAMER
3€eHKOBKM I'IepeTO*-I Ka

MEPETOUKA TPEX3YOON 3€HKOBKU

LLinncboBanbHbIN Kpyr

A
E
Bug C B
A _
Mepemeluatsb WwWnungosanbHbIN Kpyr BAoNb ocn A-B
Bpaluatb npu nepeTouke 3eHKOBKY B HanpasneHun E
E
XBOCTOBMK Hnametp c o R €
A0 N BKII.
Lnn. 6.3-25.0 60° 10.5° 22°
16.0 - 31.5
KM
40.0- 80.0 12°
43-6.3 90° 12.5° 29°
Ly, 7.0-13.4
15.0-31.0
15.0-31.0
KM 34.0 - 37.0 14° 15°
40.0 - 80.0
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[Me peTo4Ka MeTunkm

M3HOLEHHbIN METYMK CKINOHEH K BbIKPALUMBaHWIO M MOSIOMKaM, Hape3aHUlo HETOYHbIX,
pBaHHbIX U HekadYecTBEHHbIX pe3bb. Mpu paboTte TakMum MeTynkom Tpebyercs Oonbluas
MOLLHOCTb 1 6onblue BpeMeHn Ans Hape3aHusi pe3bbbl.

MeTunk HeobxoQMMOo nepeTaynBaTh, €CNU 3aKPyrNEHNE Ero pexyLlen KpOMKM Ha 3abopHon
YacTu CTano paBHbIM UNWU Gomnblue, Yem TOMLMHA Cpe3aeMoW CTPYXKU. IDKOHOMUYECKM
LenecoobpasHa TOMNbKO NepeToyka METHYMKOB GonbLUNX pasmepos, > M12.

MepeToyka METUYMKOB, MO BO3MOXHOCTU, JOMMKHA OCYLLECTBNATLCA TONMbKO Ha cneumarnbHbIX
CTaHKax, a He Bpy4Hyl. O4YeHb BaXHO COXpPaHUTb OPUrMHaNbHYK reoOMETpuIo 3abopHou
YacTu, a TaKke oAMHaKoBbIe NepedHne 1 3agHue Yribl Ha BCeX PexyLumx 3ybbsax. 3To MoxeT
ObITb JOCTUIHYTO TONBKO NPU NCMOMb30BAHWKN 3aTOYHOTO CTaHKa.

MeTurK n3HalmMBaeTCs MO PEXyLUMM KpoMKam 3abOpHOM YacTu M Hapy>XHOMY AuameTpy,
B Gonbluen cTteneHn Ha 3abopHoOW YacTu. JTa 4YacTb MeT4YMKa cpe3aeT OOonblUyl 4acTb
MeTanna u UCnbITbIBAaET BbICOKNE HArpysku B npouecce peabboHapesaHuns. [oaTomy nHorga
[0CTaTO4HO NEPETO4MTb TOMbKO 3Ty YacTb NO 3aHEN NOBEPXHOCTU, yaanss cnefbl M3Hoca, a
He nepeTaymBaTb METYMK NOMTHOCTbLIO.

3abopHas YacTb U COOTBETCTBYHOLLEE 3aTbINTOBAHWE BUTKOB AOMKHO ObiTb OAMHAKOBBIM Ha
BCeX 3ybbsix MeTumka. Ecnv 1o He BbINonHaeTCs, To pe3bba MOXeT Nony4mTbCs CyLeCTBEHHO
6onbLue TpebyemMoro pasmepa, Co Cpe3aHHbIMM BUTKaMU1, @ METYMK O4EHb ObICTPO NPUIATY B
HEerogHoCTb UK CromMaTbCs.

Mpy NPUTYNNEHWM PEXYyLIMX KPOMOK Ha Kanubpylowlel 4acTu nepetodke Mo nepegHen
NOBEPXHOCTU MNOABEpraeTcs BeCb MeTyuk. [lepeTouka AOMKHA BLINOMHATBCA Ha CTaHke
C TOYHBIM MO3MUMPOBAHMEM MO Yy MOBOpOTa MeTyuka. [Mpu HecobnogeHun 3Toro
nepeTodeHHbIN METYUK MOXET CromaTbCs UNK HapesaTb pe3bly 6onbluero gnameTpa.
MepeTouky NoO nepegHen MOBEPXHOCTU TaKKe MOXHO MNPUMEHSATb, €CIM HEBO3MOXHO
nepeTo4mTb TOMNbKO 3aB60PHYI0 YacTb MO 3agHeMY Yry.

Mpwn nepeToyke:

e [lepeTayvBanTe METUYMK B LEHTPax 1 NpoBepLTe ero pagvansHoe bueHune.

e [lepetaumBante 3aboOpHyl 4YacTb MeTYMKa NO 3adHen MNOoBEepXHOCTU nepudepuen
YaLleYyHOro NN LUNMHAPUYECKOTO Kpyra, MOBTOPSIS OPUrMHATBHYH FrEOMETPUIO 1 3a4HWI
yron (CM. NeBbIN PUC. Ha CNeayroLen CTpaHuLe).

e [lepeTaynBante 3abOpHY YacTb MeTYMKA KPYrom ¢ yrnom cpacku b unu HaknoHute
METYMK Ha TaKylo Xe BEeNuyMHy npu Ucnomnb3oBaHun Kpyra 6e3 dacku (CM. nesbin puc.
Ha cneayoLen cTpaHuue).

[omxeH 6bITb 06ecneveH paBHbIN OKPYXXHON Luar BCeX pexyLunx 3ybbeB MeTynka.

e [lepeTaunBanTe MeTYMK NO NepegHen NOBEPXHOCTW KPYrom TOro xe npoduns, 4to u
CTpYXeyHas KaHaBka MeTyMKka (CM. MpaBbil pUC. Ha credytoLen cTpaHmue).

e JlomkHo GbITb obecneyeHO MpaBWUfbHOE 3HAYeHWe nepegHero yrna - cMm. Tabnuuy
nepeaHunX yrnos.

[dvnameTp MeT4MKa yMeHbLUUTCS.

e CeyeHne pexywmx 3ybbeB MeTynka OyaeT yMmeHbluaTbCs, W, CrnedoBaTeflbHO, OHU
CTaHyT MEHeEe NPOYHbLIMU.

e  VI3beraiiTe obpasoBaHUs 3ayCeHLEB Ha BUTKaX pe3bObl.
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MeTunkm Me peTOo4Ka

PaccuutanTte yron 3abopHOM YacTu Ans COXpaHEHUS UCXOAHOM ANMHbI 3a60pHOI YacTw.

Mpwn nepetoyke No nepegHel NOBEPXHOCTU PaCMONOXEHNE LNNGOBANbHOMO Kpyra CBsi3aHo
C OCbl MeT4YMKa: paccTosiHne (X) cBsi3aHO C mepegHuM yriioM (), CM. puc. Huxe. B atom
cryJyae 04YeHb BaXHO OCYLLIECTBUTb MNPaBUMbHOE [efieHWEe OKPYXXHOCTW ANsSi MOofyyYeHust
0OVHAKOBOrO MOMOXEHWUS Kpyra BO BCEX KaHaBKaX.

Hukorga He nepeTaqMBaﬁTe noBpexaeHHble MeTYUKN U MeTYUKN C HApPpOCTOM Ha
BUTKaXx.

3HayeHunA nepeAHNX YrNoB (4) ANA MeTYNKOB

O6pabaTbiBaeMbIi maTepuan I'Iepen:uri:)::;g;:puﬁn.)
YyryH 4-6
KoBKkuii 4yryH 5-10
Cranb npo4HocTbio Ao 500 H/mm? 12-15
Cranb npo4HocTbio Ao 1000 H/mm? 10-12
Cranb npoyHocTbto cBbie 1100 H/mm? 7-10
HepxkaBetowas cranb 8-12
JlaTyHb, NuTbe 0-5
AnIOMUHUIA 15-25
MepeToyka no 3afHei NOBEPXHOCTM MepeTouka No nepegHel NOBEPXHOCTM

I

Pacuet cveleHus  x =d * sin(u)
2
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[lepeTouka

Pe3bboBble dpesbl

Pe3bboBble pe3sbl Dormer MMeT CKOPPEKTUPOBaHHYI0 hopMy pexyLuero 3yba (BbicoTa
BEpLUMHbI, BbICOTa 3yba) 1 yrna pe3bbbl. OTO NO3BONSAET NepeTayumBaTh X HECKOMbKO pPa3

6e3 notepu npoduns pesbobi.

WckaxeHne npocuns pe3bbbl n3-3a
nepemMeLLeHns no BUWHTOBOW AVHWK
KOMMNEHCUpyeTcs Koppekumen npodunsa 3yba.
Pewatowmm  daktopom  3aecb  aBnseTcs
3aBUCUMOCTb MeXay AUaMeTpoM W  Luarom
pe3bbbl. Koppekums yrna pesbbbl 3aBUCUT
OT BENWYMHbI NepeaHero yrna, 3aTbifIoBaHus
W yrma HakmoHa  CTPYXEYHOM  KaHaBKu
pe3bbodpesbl.

N ""'-\.
“.-""'\-\._k‘

VckaxeHne BUTKa B 3aBUCUMOCTM OT CbOprI 3aTblf1I0oBaHUA
pesbbodpesbl 1 pa3nUuHbIX 3HAYEHWI NEpeaHero yrna.

Tak kak pe3bboBas ope3a MOXKET neperayumBaTbCs TOMLKO MO NepeaHen NoBepXHOCTH, K
nepeToqKe NpeabABnsATCA credyoLme TpeboBaHus:

A

. BO-I'IepBbIX, 3Ha4yeHne nepegHero yrna, M3MepeHHoe Ha BbICOTE

npocuns, [OMKHO ObITb cTporo Mmexagy 6°m 9°. Obpatute
BHMMaHWe, YTO NepefHsis NOBEPXHOCTb B uaeane [ofkHa ObiTb
nepneHavKynsipHa kacaTenbHoW K auameTpy dpesbl. OTKNOHeHUs!
nepegHero yrna nu3MeHsitoT yron npoduns pesbbbl, U, Kak CneacTeue,
npodunb 06paboTaHHON pe3bbbl OTNMYAETCH OT CTaHA4apTHoro. (Ons
MeTpUYecknx pe3bb BbicoTa npoduns pasHa 60% BenuumHbI LWara).

Takke He0OX0AMMO YYMTbIBATL YroN HAKIMOHA CTPYXXEYHOW KaHaBKM.
CraHpapTHble pe3bboBble dpesbl Dormer umetoT yron HaknoHa

10°. CneumanbHble dpesbl MOryT UMETb APYroi yron HakmoHa. 3a 6onee nopgpob6Hoi

nHdopmaumer obpatutecs k npegcrtasuTento Dormer.
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®pesb [lepeToyka

Ona kaxporo MHCTPYMEHTa CyLUeCTBYEeT 3SKOHOMUYECKM OBGOCHOBaHHbIA NPOMEXYTOK
BPEMEHU MexXay nepeToykamu. STOT MPOMEXYTOK 3aBUCUT OT M3HOCA, KOTOPLIA B CBO
ouyepepb 3aBUCUT OT PEXMMOB pe3aHns U BpeMeHU pe3aHusi. Bpemsa pesaHusi oueHb 4acto
onpeensieTcs ToNbKo pa3MepoM 3aroToBKM.

M3HoC (hpesbl 06bIMHO BUAEH Ha 3aHen MOBEpPXHOCTWU. Takke O HEM MOXHO CyAuTb MO
YXYOLUEHWIO kKayecTBa 0O6paboTaHHOM NOBEPXHOCTU UMM NOSIBIIEHUIO BUOPaLUIA.

Xopowurm MoacnopbeM B 3TOM Criydyae SIBMSieTCS YCTPOWCTBO KOHTpoONs noTtpebnsemon
MOLLHOCTU (ppe3epHOro craHka. Ecrnv OHO nokasbiBaeT yBenvyeHue MOLLHOCTW, TO 3TO
roBopuT 06 n3Hoce MHCTpymeHTa. MpeBbilueHne BENUYUHBI 4OMYCKAaeMOoro 3Hoca NpmMBoanT
K ObICTPOMY YBENUYEHUIO CUMNbl PE3aHNSA, W, ECNN HE NPEANPUHMMATL HUKAKUX AENCTBUN, K
nonomke cpesbl.

CywecTByeT ABa Buaa 3aTblNioBaHust hpes:

Mo ApxumepoBon cnupanu 3aTbInoBaHue ¢ NoMaHown cnMHKow 3yba
I
|
|8
5 i
- -\.._l:
1. [NepenHas noBepxHOCTb 5. LWwupuHa neHTouKM
2. [lepeanuit yron 6. LWwupuHa cnunHkm 3y6a
3. LWwupwuHa cnnHkm 3y6a 7. [MaBHbIN 3agHWI yron
4. 3agHwi yron 8. BcnomoratenbHbIv 3agHUA yron
®dpesbl ¢ 3aTbiNOBaHWEM MO CNnpanu MepeTouka dpes c nomaHou cnuHkon 3yba
Apxumega MOXHO nepeTtaymsaTh TOSbKO MO | HAYMHAETCS C NIEHTOYKU M MPOAOIKAETCS Mo
nepegHer nosepxHocTu. Ecnn neHtouvka BCEW LUMPUHE CNUHKK 3yba.
cepbesHo NnoBpexzeHa, To ee cnepyet
NepeTo4mTb Ha NpouIib C IOMaHown
cnuHkon 3yba (cMm. npaBbii cTonbew).
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PE3YNbTATbI MEPETO4YKUA

YMeHbLlIeHMe AanameTpa

Mpwv nepeTouke Mo NMEHTOYKaM yMeHbLUaeTCs AnameTp dpesbl. ITO CYLLECTBEHHO BMUSET Ha
CMNoCcoBHOCTb KOHLEBON dpesbl BOCMPUHUMATL Harpy3ky Ha narnb. CpasHute puc. 1 1 2.

HOBAA®PE3A | | ®PE3A MOCIE NEPETOYKM 1,5
Puc. 1 i,__._ NIEHTOUKN [ Puc. 2 —l-l! a—— [IEHTONKN
: I
r.-\- LLvpuHa . ;"" LLinpuHa
yron . CIVHKN Mepearuii i CAVHKN
I ~.|3y6a yron - 3Y0a

Lunametp

e
-1

MpocTpaHcTBO
ANA CTPYXKN
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