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Pexywune matepunannsl LMT
LMT cutting materials

Mapka

Cutting

material

grades OnucaHue Description

BN Ky6uueckuin Hutpug 6opa (CBN) Cubical boron nitride (CBN)

Oco60 N3HOCOCTONKWIA MaTepuan ans (pesepoBaHnis Extremely wear resistant milling grade for machining
3aKasieHHbIx MaTepuanos TBepgocTbto 6onee 54 HRC v yyryHa. | hardened materials with HRC > 54 and cast iron.

B BbiCoKasi CKOPOCTb pe3aHns ® High cutting speeds

B [nybrHa pe3aHus — OT Manon 4o cpegHen ® |Low to medium depths of cut

® [lopgada Ha 3y6 — OT Masol 4o cpepHen ® | ow to medium chip load

DP Monnkpuctannuyeckun anmas (PCD) Polycrystalline diamond (PCD)

Oco60 n3HococTonKMiA MmaTepran 6e3 NoKpbITUS ANs Highly wear-resistant uncoated milling grade for machining
BbICOKOCKOPOCTHOr0 (hpesepoBaHus antoMnHns, 6pOH3bI, of aluminium, bronze, non-ferrous metals, fibre-reinforced
LBETHbIX METANJIOB, CTEKNIONACTMKA, N1acTuKa, Kepammnkn  composite materials, plastics, certain ceramics and

1 KapObraoB onpenesieHHbIX TUMOB (MSArKKX, 0o cnekanusl). | carbides (soft, prior to sintering) at high cutting speeds

B [nybuHa pe3aHus — OT Masiol 40 CPefHen ® | ow to medium depths of cut

B [logada Ha 3y6 — OT Manon go cpegHen ® | ow to medium chip load

LC225K | HC-P25, HC-M25 (yHuBepcanbHbIii crnae Ansi TOHYEeHNs) HC-P25, HC-M25 (Universal turning grade)

OcHoBHoI crnnae afisi 06paboTkn cTanu 1 Main grade for machining steel materials and easily machi-
nerkoobpabaTbiBaeMbix HEP>KaBeOLWMX CTanen Ha cpegHnx | nable stainless steels at medium cutting speeds, including
CKOPOCTSX, B TOM YUCSIE N C MPEPLIBUCTLIM Pe3aHneM. interrupted cutting work. This general purpose grade is cha-
OTOT yHUBEepCcasbHbI CiaB XxapakTepr3yeTcs BbICOKON racterised by the properties of high durability and excellent
N3HOCOCTONKOCTbIO 11 NPEBOCXOAHON MPOYHOCTLIO B toughness across a wide range of applicators.

LUMPOKOM AunanasoHe NpUMeHeHNIA.

LC225T | HC-P25 c PVD-nokpbitvem TiAIN Al2Plus HC-P25 PVD TiAIN Al2Plus coated
Oco60 N3HOCOCTONKINIA yHBEPCASIbHbLIN Crnas, Highly wear-resistant multiple-application grade with
obnapatoLLmin BbICOKOI NMPOYHOCTLIO, A5t (hpe3epoBaHus high toughness for wet and dry milling of steel, cast steel
(c COX n 6e3 COXK) cTtanu, cTasbHOro IMTbs 1 YyryHa. and cast iron.

B BbiCcoKasi CKOPOCTb pe3aHns ® High cutting speeds
B [nybrHa pe3aHus — OT Manon o cpegHen ® |Low to medium depths of cut
® [logada Ha 3y6 — OT Masol 4o cpepHen ® | ow to medium chip load

LC228E | HC-P25 (M25) c CVD-nokpbituem TiCN HC-P25 (M25) CVD-TiCN
VI3HOCOCTOWMKIMIA N NPOYHBIN 6a30BbIN cybcTpaT Ans Wear-resistant and tough base substrate for wet and dry
dpesepoBanusa (c COXK n 6e3 COX) ctanen, B Tom ynucne | milling of steel, stainless steel, cast steel and cast iron.

N Hep>KaBerLMX, CTalbHOro NuTbs 1 YyryHa. lMNogxoamT Suitable for medium to high cutting speeds at low to
ON1s 06paboTKN Ha CpefHVX 1 BbICOKMX CKOPOCTAX NMpu medium d.o.c. and medium pitch.
rnybvHe pesaHus OT HU3KOW A0 CpeaHei nojayn Ha 3y6.

LC230F | BbiCOKOMNPO4HbI KapbuaHbili cybcTpaT aToro The very tough carbide substrate guarantees this universal
YHMBEpPCanbHOro cnnasa ans ppes3eposaHns ctanen steel milling grade’s high machining security for a wide
rapaHTUpyeT BbICOKYIO HaOEeXXHOCTb 06paboTKu Wwrpokoro | range of steel material. A modern MT-CVD multilayer
AvanasoHa ctanein. CoBpeMeHHoe MHorocnoriHoe MT- Al>,O3 — coating ensures dry machining. An outer TiN layer
CVD-nokpbiTne n3 Al,O3 obecnevmBaeT pesaHue 6e3 makes wet machining also possible.

COXK, a Hapy>kHbIln crion TiN NO3BONSIET TaKXKe BbIMNONHATL
n obpaboTky ¢ COX.

LC235T HC-P35 (M35) HC-P35 (M35)
BbicokonpouyHblin crnnas ¢ HaHO PVD-nokpbituem Na- Very tough Nanotop PVD AITiN gradient-coating-carbide
notop AITiN npegHasHayeH rnasHbIM 06pa3oM At grade especially for milling tool steels. Ideal for dry milling
(hpesepoBaHNsa NHCTPYMeEHTasnbHbIX cTanen. VigeansHo at low to medium cutting speeds for roughing.
noaxoanT Ans YepHoBoro pesepoBaHms 6e3 COXK Ha
HU3KMX U CPEAHNX CKOPOCTSX.

LC240F | HC-P35-P40, HC-M35-M40 HC-P35-P40, HC-M35-M40
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HOBbI BLICOKOMNPOYHbIN Crnas Afis NnpepbiBUCTOrO
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www.itmash.ru
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LC240Q | HC-P40 ¢ PVD-nokpbitrem AICrN HC-P40 - PVD-AICrN coated
Cnnas, o6nagaroLmii BbICOKON N3HOCOCTONKOCTLIO U Highly wear-resistant grade with high toughness for wet
NPOYHOCTLIO, ANnst hpesepoBaHust (c COXK n 6e3 COXX) milling and dry milling, in particular, steel, cast steel and
riaBHbIM 06pa3oM cTanem, CTasbHOro MThbS 1 YyryHa. cast iron.

B CKOpOCTb pe3aHus — 0T CpegHel 0O BbICOKON ® Medium to high cutting speeds
B TonwuHa CTPY>XK1 — OT CPefHel Ao 60JbLLO B Medium to high chip-forming cross sections
B [lopaya Ha 3y6 — OT cpefHeli [O BbICOKOIA ®  Medium to high chip load

LC240T | HC-P40 ¢ PVD-nokpbitnem TiAIN Al2Plus HC-P40 PVD TiAIN Al2Plus coated
M3HococToiknii cnnas, o6naparLmin BbICOKON Wear-resistant grade with high toughness, for wet and in
npo4YHOCTbIO, ANns ppesepoBaHus ¢ COXK, n B nepsyto particular dry milling of steel, cast steel and cast iron.
ovepedb ons ppeseposaHusa 6e3 COX ctanen, ctanbHoro | B Medium to high cutting speeds
NNTBS 1 YyryHa. ® Medium to high chip-forming cross sections
B CKOpOCTb pe3aHus — 0T CpeaHel [O BbICOKON ®  Medium to high chip load
B TonwuHa CTPY>KK/ — OT CPefHel A0 60MbLIOro
B [lopgaya Ha 3y6 — OT cpedHen 00 BbICOKOW

LC250F HC-P45, HC-M45 HC-P45, HC-M45
CnnaB gns Tshkeno o6paboTku, Hanpumep, cHaTus kopkn | Grade for heavy duty machining for difficult applications,
NN NMPEPBLIBUCTOrO pe3aHuns. e.g. crust machining or by interrupted cut.

OyeHb XOPOLLIO NOAXOANT AN Pe3aHnsl HU3KO-, CPefHe- Very good suitable for low to high alloyed steel at low
1 BbICOKONErVPOBaHHbIX CTanen Ha HN3KNX CKOPOCTSX. cutting speeds.

LC280QN | VickniounTebHO XOPOLLO NOAXOANT ANs 06paboTky Ha Eminently suited for high feed rates. A combination of
BbICOKMX nopayax. CoveTaHne Npo4Horo kapbuaHoro tough carbide substrate with a double PVD coating makes
cybcTpaTta ¢ ABoiHbIM PVD-nokpbiTueM npespaliaeT it obvious that these indexable inserts are ideal for
CMEHHbIEe MNacTVHblI N3 3TOrO crnsasa B naeasbHbIi roughing. The inserts are completely coated with AL6 and
MNHCTPYMEHT OJ151 YepHOBOW 06paboTKu. MNnacTrHbl have an additional TiN-layer at circumference which allows
NOMHOCTBLIO NOKPbIThI ALB, a Ha 3agHel NoBepxXHOCTU MMeKDT | to observe wear easier.
nononHuTenbHbI cnoi TiN gns Budyanuaaunn nsHoca.

LC280TT | HC-P40 c gBoiHbim PVD-nokpbitiem TiAIN Al2Plus / TiN HC-P40 PVD TiAIN AI2Plus/TiN double coated
[ABOIHOE MOKpbITVE Wear-resistant grade with high toughness and particularly
M3HococTokuiA cnnas, o6naparoLwumii BICOKO NpoYHOCTbO | stable micro-geometry, for wet and particular dry milling
N OYeHb CTONKOW MUKpOreoMeTpuen pexyLien kpomkn, ans | of steel and cast steel, unstable conditions
dpesepoBaHua ¢ COX n ocobeHHo bpe3depoBaHus 6e3 ® Medium to high cutting speeds
COXX cTanei 1 cTanbHOro NUTbS, a Takxe Ana paboTbl B ® Highest chip load
HecTabuNbHbIX YCOBUSIX. ® High chip load
B CKOPOCTb pe3aHuns — OT CpefHen A0 BbICOKOM
B ToslmMHa CTPY>KKN — HambonbLuas
B [logaya Ha 3y6 — BbicoKas

LC415X | HC-S15 HC-S15
CybMUKPOHHbIN crnas ¢ TOHKUM PVD-nokpbiTrem, Submicron grade with thin PVD-coating. Excellent appro-
KOTOpPbIA OTANYHO NOLXOAUT ANt U3rOTOBIEHNSI MENKUX priate for the production of small and smallest parts, f.e.
1N CBEPXMENKNX AeTanen, Hanpmumep, B 4acoBOW Nn watch industry and medical engineering. Preferred materials
MeOULNHCKOW NPOMbILLIEHHOCTSX. PekomeHgyeTtcs ans such as Inconel, titanium, stainless steel.
>KapOMnpO4HbIX CMIaBOB, TUTAHA 1 HEP>KaBEIOLLIEe cTanu.

LC415Z HC-S15 HC-S15
CneupanbHbln CyOMUKPOHHBIN Crinas st 06paboTky Takmx Special submicron grade for machining super alloys such
TpyAHoo6pabaTbiBaeMblx MaTEPUANoB, Kak MHKOHEeNb, TUTaH U T. 4. | as Inconel, Titan, etc.

LC435D HC-M35, HC-P35 HC-M35, HC-P35
OCHOBHOI cnyiaB Anst TOYEHNS ayCTEHNTHbBIX HEPXKABEKOLLIMX Main grade for turning of austenitic stainless steels at
cTanein Ha CPefHNX U BbICOKMX CKOPOCTSX pesaHus. Takxke medium to high cutting speeds. Applicable also for super
MO>XET UCNONb30BaTLCA ANs 06pabOTKM XKaponpoyHbIX crnaeos. | alloys.

LC444W | HC-M40 HC-M40

BbICOKOMPO4HBI KapbuaHbIi cybcTpaT ¢ MEIKO3EPHUCTOM
CTPYKTYPOW, UMEIOLLNIA TOHKOE, FNaaKoe 1 NPoYHoe
MHorocnornHoe PVD-nokpbiTve. VigeansHO NogxoauT ons
hpesepoBaHNs ayCTEHUTHbIX HEPXKABEIOLLIMX CTanen Ha HU3KKX
N CPEQHNX CKOPOCTSIX, a Takxke anst o6pabotkm ¢ COXK.

Extremely tough, relatively fine-grained carbide substrate
with thin, smooth and tough PVD-multilayer coating. Ideal
grade for milling austenitic stainless steels at low to
medium cutting speeds and wet machining.
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LC603Z | HC-KO03 c PVD-nokpbitiem TiAIN AIX HC-K03 PVD-TIAIN AIX coated
Oco60 N3HOCOCTONKNIA crnas, NpegHa3Ha4veHHbI rnaBHbIM | Extremely wear-resistant grade, particularly suitable for
06pa3om O51s YUCTOBOI 06paboTKN UHCTPYMEHTASTbHbIX finishing of cold and hot forming tool steel. Suitable for
cTanei nocne XoJI0[HOW Uy ropsiyen gedopmMauum. hard machining. Also suitable for cast iron and non-ferrous
MopxoanT gns 06paboTKn 3akanéHHbIX MaTepunanos. Takxe | metals.
MO>XET UCMO0Ib30BATLCSA AN YyryHa 1 LBETHbIX CMaBoB. B High cutting speeds
B Bbicokas cCKOpOCTb pe3aHus ® Low chip-forming cross-sections
B TonwuHa CTPY>XKn — Manas B Low to medium chip load
B [logadya Ha 3y6 — OT Manon Jo cpegHen

LC610A | HC-K10 c anmasHbim CVD-nokpbIiTnem HC-K10 CVD diamond coated
CnnaB ¢ anMasHbIM NOKpPbITUEM LSt 06paboTKu rpaduTa. Diamond-coated carbide for graphite machining suitable
MoxeT ncnonb3osaTbCs A1 YHEPHOBOW 1 YNCTOBOWA for roughing and finishing, can be used for 3- and 5 axis as
06paboTKu, Tpex- N NATUKOOPAMHATHON 06paboTkuy, a well as for high speed cutting.
Tak>xe AN151 BbICOKOCKOPOCTHOIO pe3aHusi.

LC610H | lpepHasHadveH ans vyryHos cepumn K10; ontumansHo nogxopgnt | Cast iron grades in K10 range, optimum for machining cast
Ans 06paboTKuM YyryHa npy HENpPepbIBHOM pe3aHuu. iron in an uninterrupted cut.

LC610Q HC-K10 ¢ PVD-nokpbitnem ALCrN HC-K10 PVD- AICrN coated
Cnnas C NOKPbITUEM, NMEIOLLNIA BbICOKYHO N3HOCOCTOMKOCTb Highly wear-resistant coated milling grad with high cutting
1 CTONKOCTb pexxyLuen KpoMku. MNpeaHasHadveH ans yuctosoit | edge stability for fine machining alloyed and unalloyed
06paboTkmn NermpoBaHHbIX 1 YriepoanCTbIX MHCTPYMeHTanbHbIX tool steels. High stability and wear-resistance specifically
cTaneii. Bolcokas N3HOCOCTONKOCTb 1 CTOMKOCTb PEXYyLLeit by high temperatures. Suitable for dry machining and high
KPOMKU COXPaHSAIOTCS MPUY MOBbILLEHHbIX TeMnepaTypax. speed cutting up to 54 HRC.
MopxopnT ans o6pabotku 6e3 COXK 1 BbICOKOCKOPOCTHOrO B Low to medium depths of cut
pesaHus cnnasoB TBepPAOCTbO Ao 54 HRC. ® | ow to medium chip load
B [nybuHa pe3aHus — OT Masiol 40 CPefHen
® [lopgada Ha 3y6 — OT Masioli 4o CpepHen

LC610T | HC-K10 c PVD-nokpbituem TiAIN AI2Plus HC-K10 PVD TiAIN Al2Plus coated
Cnnas C NOKPbITVEM, NMEIOLLNIA BbICOKYIO M3HOCOCTONKOCTL | Highly wear-resistant coated milling grade with high cutting
N CTOMKOCTb PEXXYyLLEen KPOMKM, KOTOPbIN NpefHasHayveH edge stability for fine machining of alloyed and unalloyed
0151 BbICOKOCKOPOCTHOIO YXCTOBOrO (hpe3epoBaHns tool steels, high-strength materials, non-ferrous metals and
NermpoBaHHbIX 1 YrNepoanCTbIX MHCTPYMEHTanNbHbIX cTanen, | cast iron at high cutting speeds.
BbICOKOMPOYHbIX MaTeprasnos, LBETHbIX METANINOB 1 YyryHa. | B Low to medium depths of cut
B [ny6buHa pe3aHns — OT Manow [o cpegHen ® | ow to medium chip load
B [lopgaya Ha 3y6 — OT Manoii A0 cpefHen

LC610T HC-K10, HC-M10 HC-K10, HC-M10
MpoeanbHbii cnnae gns 06paboTku antoMmnHeBbix cnnaBoB | The ideal grade for working aluminium materials and other
N Opyrux UBeTHbIX MeTannos. bnarogaps Hanuumnio o4eHb non-ferrous metals. Thanks to a very thin micropulse
TOHKOr0 MUKPOMMMYAbCHOro nnasmeHHoro CVD-nokpbitua | plasma CVD TIiAIN coating it is also excellent for finish
TiAIN, oTAn4YHO NoOgXoanT 1 AN PUHULLHON 06paboTKM machining of stainless steels and grey cast iron.
Hep>KaBelLWMX cTanen n ceporo YyryHa.

LC610Z | HC-K10 c menkosepHuctbiMm PVD-nokpbitrem TiAIN AlX HC-K10 fine-grain PVD TiAIN AIX coated
Cnnas, o6nagaroLwmii BbICOKON NM3HOCOCTONKOCTLIO U Highly wear-resistant grade with high toughness for wet
NPoO4YHOCTbLIO, Anst 06paboTkum (c COX n 6e3 COXK) ctanu, | and dry machining of steel, cast steel, cast iron and
CTanbHOro NNTbS, YyryHa 1 LBETHbIX METAJIIOB. non-ferrous metals.
OCco6eHHO XOPOLIO NOAXOANT ANt 06paboTKM TBEPAbIX Especially suitable for hard machining of materials
mMaTepuanos ¢ TBepaocTbio 6onee 56 HRC. > 56 HRC

LC615E | HC-K15 HC-K15
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CneumanbHO Nofo6paHHbIt KapbuaHelin cybetpaTt K15

C 0YeHb TBEPAbIM N N3HOCOCTOCTOMKUM MHOIOC/IONHBIM
MT-CVD-nokpbiTnem. Vigeanen gns obpabotku 6e3 COX
Ceporo 4yryHa, 4yryHa c LapoBufHbiM rpaduToM, KOBKOro
YyryHa v NermpoBaHHOro 4yryHa.
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Specially selected raw materials for an optimum K15-
carbide substrate with an extremely hard and wear resistant
MT-CVD multilayer coating. Ideal for the dry machining of
grey cast iron (GG), nodular cast iron (GGG), malleable cast
iron and alloyed cast iron.
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LC620A | HC-K20 c anmasHbim CVD-nokpbiTeM npegHasdHadeH gnss | HC-K20 — CVD diamond-coated hard metal for graphite
06paboTku rpacuTa. MogxopguT onst YHepHOBOW 1 YncToBon | machining, suitable for roughing and finishing with high
06paboTku, NpU KOTOpbIX TPEBYETCA NHCTPYMEHT BbICOKON | toughness requirement for tools.

NPO4YHOCTU.

LC620H HC-K15 HC-K15
Cnnas gns To4eHus vyryHa rpynnel K15. OntumansHo Cast iron turning grade for the area K15. Optimal for
noaxoauT gnsi 06paboTKM Ceporo YyryHa u 4yryHa c machining GG and GGG materials. Possible cutting speeds
LwaposuaHbIM rpacdutToM. CKopocTb pedaHus ceporo 4vyryHa for GG up to 400 m/mm.

MOXeT cocTasnaTb Ao 400 M/MuH.

LC620Q HC-K20 c PVD-nokpbiTriem Al6 HC-K20 - PVD-AI6 coated
[pOoYHbBIA 1 B TO XK€ BPeMsi BbICOKOU3HOCOCTONKMI crnnas Tough yet very wear-resistant milling grade for machining
Ana bpes3epoBaHnNs yriepoancTbix, a TakxKe HU3KO- 1 unalloyed, low-alloy and high-alloy steels. High stability and
BbICOKOJIermMpoBaHHbix ctanen. PVD-nokpbiTne AICrN wear resistance due to PVD-AICrN coating, even with dry
obecneynBaeT BbICOKY U3HOCOCTONKOCTb U CTOMKOCTb machining.
pexyLen KpoOMKU gaxke npu obpaboTtke 6e3 COX. B Medium to high cutting speeds
B CKOpOCTb pe3aHus — 0T CpegHel 0O BbICOKON B Medium depths of cut, medium chip load
B [nybuHa pe3aHus — cpefHss, nogada Ha 3y6 — cpefHss

LC620T | HC-K20 menkosepnuctbin ¢ PVD-nokpbitvem TiAIN Al2Plus | HC-K20 fine-grain PVD TIiAIN Al2Plus coated
Cnnas, o6naparoLmini BbICOKON NU3BHOCOCTONKOCTBIO 1 Highly wear-resistant grade with high toughness for wet
Npo4YHOCTbLIO, Anst 06paboTkm (c COXX n 6e3 COXK) ctanu, | and dry machining of steel, cast steel, cast iron and non-
CTaslbHOrO NUTbS, YyryHa 1 LBeTHbIX cniasos. [logxoanT ferrous metals. Suitable also for hard machining.
onst 06paboTKM 3aKaNEéHHbIX CMJIaBOB. ® Medium to high cutting speeds
B CKOpOCTb pe3aHus — 0T CpeaHel [O BbICOKON B Medium depths of cut, medium tooth feeds
B [nybuHa pe3aHusi — cpefHsisi, nogaya Ha 3y6 — cpefHss

LC620TM HC-K20 ¢ PVD-nokpbiTem Polaris HC-K20 - PVD-Polaris coated
[MpOoYHBIA 1 NBHOCOCTONKMIA cnnae Ans pes3bboHapesaHns, | Tough and wear-resistant grade for threading,

KOTOPbIN NOAXOANT AS151 BCEX KOPOTKOCTPY>KEUHbIX suitable for all short-chipping materials, especially
MEeTanoB, 0COH6EHHO YyryHOB, NaTyHel U CUIYMUHOB. cast iron, brass and AlSi alloys.

LC620ZM Cninas nmeeT nHHosaumoHHoe nokpbiTe Nanosphere Red. | The innovative Nanosphere Red coating is behind this
OTO NOKpPbITUE NyYLLEe BCEro NoaxonuT oas 06paboTku cutting material. Nanosphere Red is particularly useful for
maTepuanos ¢ TBepgocTbio 6onee 50 HRC n obecnedvmBaeT | cutting materials harder than 50 HRC and is also character-
CTOMKOCTb K TEPMNYECKOMY OKMCIIEHNIO B 30HE pe3aHus, ized by its very good oxidation resistance, high hardness
BbICOKYIO TBeppocTb (6onee 4000 HV) n nckmountensHyto | (> 4000 HV) and extreme high-temperature strength. It is
TemnepaTypHyt CTabubHOCTb, @ ero HaHOCTPYKTypa nano-structured and thus reduces crack growth.
obecneynBaeT CTONKOCTb MaTepurasna kK 06pa3oBaHuio
TPELLVH.

LC630Q HC-K30 c PVD-nokpbitiem AICrN HC-K30 - PVD-AICrN coated
CnnaB C NOKPbITEM, NMEIOLLMNIA BBICOKYIO M3HOCOCTONKOCTL | Highly wear resistant, coated milling grade with high cutting
N CTOMKOCTb pexxyLuelt KPOMKN, KOTOPbIA NpeaHasHa4veH edge stability for machining alloyed and unalloyed tool
AN bpesepoBaHnNs NerupoBaHHbIX U yrnepoancTbixX steels, high-strength materials and cast iron at medium
VNHCTPYMEHTaSIbHbIX CTanei, BbICOKOMPOYHbIX MaTtepuanos u cutting speeds.
4YyryHa Ha CpeaHNX CKOPOCTAX pe3aHus. ® Medium depths of cut
B [nybuHa pe3aHus — cpegHss ®  Medium to high chip load
B [logadva Ha 3y6 — OT cpefdHen 40 BbICOKOW

LC630S | HC-K30 c PVD-nokpbitiem TiCN Plus HC-K30 - PVD-TIiCN Plus coated

BbICOKON3HOCOCTONKUIA 1 NPO4HbIN MaTepran ¢ NoKpbITueM
TiCN Plus gnsa pesbboHapesaHns 1 pe3bboHakaTbiBaHUS.
Jlyyiwe Bcero nogxoanT A8 MHCTPYMEHTOB, K KOTOPbIM
npeabSBAATCA NOBbILLEHHbIE TPeboBaHNsA No
N3HOCOCTOWMKOCTY 1 [ONTOBEYHOCTU, OCOBEHHO Mpu
06paboTke cpefHe- 1 BbICOKONErMPOBaHHbIX MaTepranos.

Highly wear-resistant, tough grade with TiCN Plus coating
for tapping and thread molding. Especially well-suited for
high wear-resistance and service life requirements for tools,
especially with medium to high-alloy materials.
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Pexywune matepunannsl LMT
LMT cutting materials

Mapka

Cutting

material

grades OnucaHue Description

LC630T | HC-K30 c nokpbituem TiAIN AL2Plus HC-K30 TiAIN AL2Plus coated
Cnnas, o6nagaroLmii BbICOKON N3HOCOCTONKOCTLIO U Highly wear-resistant milling grade with high cutting edge
CTONKOCTbBIO PeXYyLLEn KPOMKMK, KOTOPbIN NpegHasHayeH stability for machining of alloyed and unalloyed tool steels,
Ana bpes3epoBaHNs NernpoBaHHbIX U yrnepoancTbixX high-strength materials and cast iron at medium cutting
VNHCTPYMEHTaJIbHbIX CTaseil, BbICOKOMPOYHbIX MaTtepmnanos 1 speeds.
4YyryHa Ha cpefHuX CKOPOCTSAX pe3aHus. ® Medium depths of cut
B [nyb6uHa pe3aHusi — cpegHsis ® Medium chip loads
B [lopgaya Ha 3y6 — cpegHsst

LC630Z | HC-K30 ¢ PVD-nokpbitnem ALX HC-K30 - PVD-ALX coated
BbicokonaHococTonkui cnnae ¢ nokpbitrem AITIN gna Highly wear resistant AITiN-coated milling grade suitable
BbICOKOCKOPOCTHOrO hpedepoBaHus 1 ppedepoBaHus 6e3 | for high cutting speeds and dry machining. Particularly
COXX. OcobeHHO xopoLuo NOAXOAUT Ana obpaboTkm vyryHa, well-suited for machining cast iron, spheroidal graphite iron,
4YyryHa c LapoBuaHbIM rpaduToM, a Takxxe BbICOKONPOoYHbIX| high-strength and abrasive materials.

1 abpa3unBHbIX MaTepuUasnos. ®  Medium depths of cut
B [ny6uHa pesaHust — cpegHsas B Medium chip load
B [lopgadya Ha 3y6 — cpegHsst

LC730Z | HC-K20 menkosepHucTbii ¢ PVD-nokpbitnem TiAIN AIX HC-K20 fine-grain PVD TiAIN AIX coated
Cnnas BbICOKOW M3HOCOCTONKOCTY U MPOYHOCTM C Highly wear-resistant ultra fine grain grade with high tough-
MENIKO3EPHUCTON CTPYKTYpon ans obpaboTkm (c COXK n 6e3 | ness for wet and dry machining of steel, cast steel, cast iron
COXK) cTanu, cTanbHOro NNThbs, YyryHa 1 LUBeTHbIX MeTannos. | and non-ferrous metals. Suitable also for hard machining.
MopxoanT ons 06paboTKM 3aKanéHHbIX MaTepuanos. ®  Medium to high cutting speeds
B CKOpOCTb pe3aHusi — OT CPefHeN A0 BbICOKOM B Medium depths of cut
B [ny6uHa pesaHus — cpeaHsas ® Medium chip load
® [lopgada Ha 3y6 — cpefHsisi

LCK10M | CnnaB, npegHa3HayeHHbI ANnsi ppe3epoBaHnst YyryHa. Cutting material grades specifically for cast iron milling
Menko3epHuCThIN cnfae ¢ nokpbituem TeraSpeed (AITIN) Finest grade carbide coated with TeraSpeed (AITiN) for
ncnonb3dyeTcs Ans BbICOKONponssoanTenbHom obpaboTtkn | high-performance cast iron machining, high cutting speeds
yyryHa, 06paboTKu Ha BbICOKNX CKOPOCTSAX Pe3aHns 1 and dry machining.
o06paboTku 6e3 COXX.

LCK15M | CnnaB, NnpegHasHa4veHHbIN ons ppe3epoBaHns yyryHa. Cutting material grades specifically for cast iron milling
MenkopucnepcHbin kapbug ¢ nokpbeiTrem TeraSpeed (AITIN) Finest grade carbide coated with TeraSpeed (AITiN) for
MCMNONIb3YETCs AN BbICOKONPOM3BoauTeNnbHOM 06paboTku | high-performance cast iron machining, high cutting speeds
4yyryHa, 06paboTKn Ha BbICOKMX CKOPOCTAX Pe3aHusi 1 and dry machining.
o6paboTku 6e3 COXX.

LCKP28M  C-P25 (M25) ¢ PVD-nokpbiTem AITiCr N HC-P25 (M25) — PVD-AITiCr N coated
MI3HOCOCTOWKNIA 1 MPOYHBIA 6a30BbIN cybCcTpaT ¢ Wear-resistant and tough base substrate with a coating
NMOKPbITUEM, OTINHAKOLLMMCS BbICOKON MPOYHOCTLIO 1 featuring high toughness and high hardness. Suitable for
TBeppocTblo. NpenHasHayeH ans dpesepoBarus (¢ COXK wet and dry milling of steel, stainless steel, cast steel, cast
n 6e3 COXK) ctanei, B TOM YUCHE 1 HEP>KABEIOLLMX, iron and superalloys.

CTaNbHOrO NNTbS, YyryHa 1 >XapornpoyHbIX CriaBoB. Medium cutting speeds with medium infeeds and medium
CKOpOCTb pe3aHunst — cpefHsisi; nogada— cpepHsisi; nogada | to high chip load.
Ha 3y6 — OT cCpefHell [O BbICOKONA.

LC440T HC-P40 c PVD-nokpbiTiem Al2Plus HC-P40 - PVD-AI2Plus coated

(LCM40M) | M3HOCOCTOWMKMIA cnias, o6nafatoLLmii BbICOKOM Wear-resistant grade with high toughness characteristics,
NPOYHOCTbLIO, KOTOPbIN OCOBEHHO XOPOLLO MOAXOAUT particularly well-suited for dry milling high-alloy, stainless
ons ppesepoBaHust 6e3 COXK BbICOKONErMPOBaHHbIX, and high-grade steels.

Hep>kaBeoLWUX 1 BbICOKOKA4E€CTBEHHbIX CTanen. B Medium to high cutting speeds
B CKOpOCTb pe3aHusi — OT CPefHeN A0 BbICOKOM B Medium to high chip-forming cross sections
B ToswmHa CTPYXKKU — OT cpefHel [o 60bLIoi B Medium to high chip load
B [lopadya Ha 3y6 — OT cpefHeli [O BbICOKOIA
LCP15T | HC-P15, HC-K15 HC-P15, HC-K15
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Cnnas st NONy4UCTOBOrO 1 YACTOBOrO TOYEHMS Ha
MakcrManbHbIX cKopocTsax. CneuunansHoe K-nokpbitTue
npvaaeT eMy O4eHb BbICOKYHO N3HOCOCTOMKOCTb. Takxe
MOXXET CNY>XWUTb anbTepHaTUBON A5 06paboTKmM YyryHa.
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Due to the special K coating this grade is extremely wear
resistant. As alternative also applicable with cast iron.
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LMT cutting materials
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LT220 P05-P30, M05-M20 P05-P30, M05-M20

Cermet | Martepuvan gnsi NOAy4MCTOBON U YACTOBOW 06paboTKM For finishing to light roughing of long- as well as of short-
MEeTannoB, JAlOLWMX Kak CINBHYIO CTPYXKY, Tak 1 chipping materials. High cutting speeds at low to medium
3NIEMEHTHYIO CTPY>XKY. CKOPOCTb pe3aHuns — BbICOKas, feeds and depths of cut.
nogava u rnybrHa pesaHus — OT Masnoi Jo CpeaHeNn.

LW225 HW-P25 6e3 nokpbITus HW-P25 uncoated
VI3HOCOCTOWKNIA YHUBEpCanbHbIii cnias 6e3 NoKpbITus, m Wear-resistant, uncoated multiple-application material
obnafatoLwyin BbICOKON MPOYHOCTbLIO, KOTOPbIN with high strength, for wet and dry milling of alloyed ma-
npegHasHayeH ansa gppeseposaHus (¢ COX n 6e3 COX) terials (cast iron, in some cases also nodular cast iron).
NIermMpoBaHHbIX Matepuanos (4yryHa, B HEKOTOPbIX Cly4asix Moderate cutting speeds
YyryHa c LWapoBuaHbIM rpacduTom). ® Low to medium depths of cut
B YMepeHHas CKOpOCTb pe3aHus ® Low to medium chip load
B [nybrHa pe3aHus — OT Manon 4o cpegHen
B [lopgada Ha 3y6 — OT mMasnon o cpepHen

LwW240 HW-P40 6e3 nokpbITusi HW-P40 uncoated
CBepxnpoYHbIi crnniaB 6€3 NOKPbLITUS OisS YHEPHOBOMO U Extra-tough uncoated carbide grade for medium to heavy
Nony4YnCTOBOro hpes3epoBaHus cranemn n cranbHoro nutes. | milling of steel and cast steel.
B CKOpOCTb pe3aHusi — OT Manomn Ao CpepgHen B |Low to medium cutting speeds
B ToswmHa CTPY>XKUN — OT cpegHen Jo 60bLIoi ®  Medium to high chip
® [Ina dppesepoaHns ¢ COX n 6e3 Hee ® For wet and dry milling

LW610 K10 K10
Knaccuyecknin TBepAplin cnnas Afs TOYEHUss MeTanos, Classic hard metal grade for turning short-chipping materi-
OaloLMX 3NEMEHTHYIO CTPY>XKKY, CTaHAAPTHbIV cnias ons als, standard grade for drilling, countersinking and reaming
CBepJIeHUs], 3eHKOBaHUSA 1 passepTbiBaHus ctanu. MoxeT | steel. Also for channelling chilled cast iron cylinders.
1Cnonb30BaTbCcs A1 06paboTKMN KaHaBOK B LUIMHAPax 13
0TOENEeHHOro vyryHa.

Lwé610 HW-K10 — MMKpO3epHUCThI criaB 6e3 NokpbITusi HW-K10 micro-grain uncoated
dpesepHbIli BBICOKOM3HOCOCTOMKWIA Crnas Ans Milling grade with high wear resistance for machining of
(hpe3epoBaHuss Ceporo YyryHa, aJloMVHUEBBIX CMJ1aBoB grey cast iron, aluminium alloys, and non-ferrous metals at
N LBETHbIX METANIOB Ha CPEAHNX M BbICOKMX CKOPOCTAX medium to higher cutting speeds, even under unfavourable
pesaHusi faxe B HebnaronpusATHbIX YCNOBUSIX. machining conditions.

LW611 K05—K15 K05-K15
CnnaBs gnst To4eHns oT6eNeHHoro YyryHa, ceporo 4yryHa ¢ | For turning chilled iron casting, grey cast iron with sphe-
LapoBuAHbIM rpadrTom, NermMpoBaHHOro ceporo vyryHa, a | roidal graphite and alloyed grey cast iron as well as for
TaKXe anoMVHUS 1 amoMuHneBbIx cnnaeos. Moaxoaut ana | aluminium and aluminium alloys. Turning high grade and
TOYEHUsI BbICOKOKAYECTBEHHbIX U 3aKaneHHbIX cTanen, a hardened steels, also for austenitic manganese steels.
TakXXe ayCTEHUTHbIX MapraHueBblX cTanen.

LW630 HC-K30 6e3 nokpbITusi HC-K30 uncoated

Cnnas, o6napawLmii BICOKO UBHOCOCTONKOCTBIO 1
CTOWKOCTBIO pexyLLelrt KpOMKHY, Ans hpesepoBaHmns
anloMUHNEBBIX CMNaBOB, TUTaHa U LBETHbIX METAJIOB Ha
BbICOK/X CKOPOCTSIX pe3aHusi.

B [nyb6uHa pe3aHusi — cpegHsis

B [lopgadya Ha 3y6 — cpegHss

Milling grade with high wear resistance and high cutting
edge stability for machining of aluminium alloys, titan and
non-ferrous metals with high cutting speeds.

® Medium depths of cut

®  Medium chip load
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TBeppocTb — Tabnuua ans nepesopa
Hardness - comparison chart

Mpepen TBeppoctb TBeppocTb No TBepAoCTb NO Mpepen TBeppocTb no TBeppocTb No TBepAoCTb NO
npo4yHoctTu R, no Bukkepcy BpuHennto Poksenny npoyHoctu R,,| Bukkepcy BpuHennto Poksenny
Tensible Vickers Brinell Rockwell Tensible Vickers Brinell Rockwell
strength R, hardness hardness hardness strength R, hardness hardness hardness
N/mm?2 HV HB HRC N/mm?2 HV HB HRC
255 80 76 1125 350 333 35,5
270 85 80,7 1155 360 342 36,6
285 90 85,5 1190 370 352 37,7
305 95 90,2 1220 380 361 38,8
320 100 95 1255 390 371 39,8
335 105 99,8 1290 400 380 40,8
350 110 105 1320 410 390 41,8
370 115 109 1350 420 399 42,7
385 120 114 1385 430 409 43,6
400 125 119 1420 440 418 44,5
415 130 124 1455 450 428 45,3
430 135 128 1485 460 437 46,1
450 140 133 1520 470 447 46,9
465 145 138 1555 480 (456) 47,7
480 150 143 1595 490 (466) 48,4
495 155 147 1630 500 (475) 49,1
510 160 152 1665 510 (485) 49,8
530 165 156 1700 520 (494) 50,5
545 170 162 1740 530 (504) 51,1
560 175 166 1775 540 (513) 51,7
575 180 171 1810 550 (523) 52,3
595 185 176 1845 560 (532) 53,0
610 190 181 1880 570 (542) 53,6
625 195 185 1920 580 (551) 541
640 200 190 1955 590 (561) 54,7
660 205 195 1995 600 (570) 55,2
675 210 199 2030 610 (580) 55,7
690 215 204 2070 620 (589) 56,3
705 220 209 2105 630 (599) 56,8
720 225 214 2145 640 (608) 57,3
740 230 219 2180 650 (618) 57,8
755 235 223 660 58,3
770 240 228 20,3 670 58,8
785 245 233 21,3 680 59,2
800 250 238 22,2 690 59,7
820 255 242 23,1 700 60,1
835 260 247 24 720 61
850 265 252 24,8 740 61,8
865 270 257 25,6 760 62,5
880 275 261 26,4 780 63,3
900 280 266 27,1 800 64
915 285 271 27,8 820 64,7
930 290 276 28,5 840 65,3
950 295 280 29,2 860 65,9
965 300 285 29,8 880 66,4
995 310 295 31 900 67
1030 320 304 32,2 920 67,5
1060 330 314 33,3 940 68
1095 340 323 34,4
Mpepen npoyHocTu Tensible strength Rm N/mm?2
TeeppocTb no Bukkepcy Vickers hardness | HV AnmasHas nupamupa 136°, Tectosoe ycunue F > 98 N Diamond pyramid 136°, Test force F = 98 N
TeeppocTb no BpuHennto Brinell hardness | HB 0,102 x F/D2 = 30 N/mm?
®dopmyna nepesopa calculated from: F = TectoBoe ycunue B N, D = gnameTp wapuka 8 mm
HB = 0,95 X HV F = Test force in N, D = Ball diameter in mm
TeeppocTb no Pokeenny C HRC Yron BepwuHbl anvasa 120°, O6wee TectoBoe ycunue 1471 + 9 N
Hardness Rockwell C Diamond cone 120°, Total test force 1471 + 9 N
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O603Ha4YeHns, egUHULbI U3MepeHns, hopmybl
Dimensions and units, application formulas

O60poTbl B MUHYTY N [1/MUH]

a, = [nybuHa pesaHusi B MM
Revolutions per minute n [rpm]

Depths of cut in mm

CpepHaa TonwmHa cTpyXku hy, [mm]
Mean chip thickness h,, [mm]

noVe 1000
a. = LupwuHa pesaHns B MM Tnode

Width of cut in mm

OnuHa 06paboTKn B MM

Machined length in mm Mopaya vi [MM/mMuH]

Feed rate v [mm/min]

hm = CpenHsst ToNLWMHA CTPY>XXKN B MM
Mean chip thickness vi=f,-n-z

Ve = CKOpOCTb pe3aHusi B MM
Cutting speed in m/mm

hm=fz-\/g—e
e

8 .03

e

TOMBKO ANs
valid only up to

bzw. 30 % wnun or w = 60°

_360-f;- a3 -sin(k)

h
Apyroe m T-dg-We

otherwise

Mopaya Ha o6opoT f [Mm/U]

f, = Mopaya Ha 3y6 B MM Feed per revolution f [mm/rev.]

0O6bem cHUMaemon cTpyXKu Q [cm3/mMuH]
Chip removal rate Q [cm3/min]

Feed per tooth in mm

dy = BHewHWi gnameTp MHCTPYMEHTa
Outside tool diameter

_ap-ae-vf
Q= 1000

Mopaya Ha 3y6 f, [Mm/z]
Feed per tooth f, [mm/tooth]

S deKkTuBHbIN AnameTp pe3aHusa [mm]
Effective diameter of cutting

Sq = OddeKTUBHBIN AnameTp ¢ 3agaHHON

rny6uHol pe3aHus B MM, He3aBUCMMO OT Ve

dopmMbl NnacTuH fz= n-z
Effective diameter with different
inserts and at specified cut depth
in mm

a
ToNbKO He 6onee %< 0,3
valid only up to °

0, — )
d = [OvameTp nnacTuHbl B MM bzw. 30 % unun or w = 60

Insert diameter in mm

Yron B nnaHe k
Plunge angle

z = Yucno pexyLmx KpoMoK
Number of tool cutting edges

k = InaBHbIil yron B NnaHe 90° f;
Lead angle 45° fz- 1,414
30° f,- 2

Ws = Yron BpesaHus

hm -7~ de - W,
Approach angle = 26¢ g

apyroe f,
otherwise

b, = CpepgHuii war HepoBHOCTN NPOGUs
Horizontal skip

Mopava Ha 3y6 f,
Feed per tooth

7360 - a - sin(k)

PapuycHas cdpesa
Milling cutter with corner radius

Sqg=2-+dy-ap-a3

®pe3sbl co ccheprmyeCKUM KOHLOM
Ball Nose cutter

Se=di-d+2 ap(d-ap

TeopeTunyeckas WepoxoBaToCTb

Rin = LLlepoxoBatocTb Theoretical roughness

KpyTawmin MomeHT
Spindle torque

Roughness

_di \F? -b?
R = 4
M¢ = KpyTawmin MOMeHT

Spindle torque

for o2 ke
Me = 4000

f, = MNopgaya Ha obopoT
Feed per revolution

ke = Koadd. ycunua pesanusa B N/mm?
Cutting force in N/mm?

CpepHuii Wwar HepoBHOCTU Npoduns
Horizontal skip

br=2-yRwn - (d1 - R

www.itmash.ru
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PacueTt yrna Bpe3aHus ¢s

Calculation of approach angle ¢s

Mo ueHTpanbHOW ocu
Centerline location

=2-sin™ <§9>
Ps d;

®dpe3epoBaHMe Kpasi 3aroToBKMU
Edge milling

Ps

dy

\(Ps
dg

e
®pe3epoBaHMe CO CMeLleHuem
Adjusted milling
q — N
- 2 <2—;ue>
sin ¢ = —=—— |
d 9s
\ D1
- 2 - (3e — 3e1)
SN Q= ————
d4 _\
sin @5 = sin @1 + sin @, L 4%
ds
_/7 Aue
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MpoussoacTBeHHbIN gonyck ana pa3sseptok (no DIN 1420)
Manufacturing tolerance for reamers (based on DIN 1420)

Tab6nuua ocHOBHbIX AWana3oHoB ToyHocTM The table lists a selection of common bore tolerance ranges
[onycTumoe BEpXHEE N HMKHEE OTK/IOHEHMSI B MKM OT HOMUHANbHOI0 AnameTpa pasBepTKu
Permissible upper and lower deviation in pm from the nominal reamer diameter

Knacc ot 1 ot 3 oT 6 ot 10 oT 18 ot 30 ot 50 ot 65 ot 80
TOYHOCTU [0 3 MM A0 6 MM Ao 10 mm Ao 18 mm A0 30 Mm A0 50 Mmm A0 65 mm A0 80 mm Ao 100 mm
Bore tolerance over 1 over 3 over 6 over 10 over 18 over 30 over 50 over 65 over 80
range up to 3mm | up to 6 mm |up to 10 mm | up to 18 mm | up to 30 mm |up to 50 mm |up to 65 mm |up to 80 mm up to 100 mm
D9 + 4 + 55 + 70 + 86 + 109 + 132 + 162 + 162 + 193
+ 32 + 44 + 57 + 70 + 90 + 110 + 136 + 136 + 162
D 10 + 54 + 70 + 89 + 109 + 136 + 165 + 202 + 202 + 239
+ 40 + 53 + 68 + 84 + 106 + 130 + 160 + 160 + 190
D11 + 71 + 93 + 116 + 143 + 175 + 216 + 261 + 261 + 307
+ 50 + 66 + 84 + 104 + 129 + 160 + 194 + 194 + 230
E6 + 19 + 27 + 33 + 4 + 51 + 64 + 76 + 76 + 91
+ 17 + 24 + 29 + 37 + 46 + 58 + 69 + 69 + 83
E7 + 22 + 30 + 37 + 47 + 57 + 71 + 85 + 85 + 101
+ 18 + 25 + 31 + 40 + 49 + 62 + 74 + 74 + 88
E8 + 25 + 35 + 43 + 54 + 68 + 83 + 99 + 99 + 117
+ 20 + 28 + 35 + 44 + 56 + 69 + 82 + 82 + 98
F6 + 11 + 16 + 20 + 25 + 31 + 38 + 46 + 46 + 54
+ 8 + 13 + 16 + 21 + 26 + 32 + 39 + 39 + 46
F7 + 14 + 20 + 25 + 31 + 37 + 46 + 55 + 55 + 65
+ 10 + 15 + 19 + 24 + 29 + 37 + 44 + 44 + 52
F8 + 17 + 25 + 31 + 38 + 48 + 58 + 69 + 69 + 81
+ 12 + 18 + 23 + 28 + 36 + 44 + 52 + 52 + 62
F9 + 27 + 35 + 43 + 52 + 64 + 77 + 92 + 92 + 109
+ 18 + 24 + 30 + 36 + 45 + 55 + 66 + 66 + 78
H6 + 5 + 6 + 7 + 9 + 11 + 13 + 16 + 16 + 18
+ 2 + 3 + 3 + 5 + 6 + 7 + 9 + 9 + 10
H7 + 8 + 10 + 12 + 15 + 17 + 21 + 25 + 25 + 29
+ 4 + 5 + 6 + 8 + 9 + 12 + 14 + 14 + 16
H8 + 11 + 15 + 18 + 22 + 28 + 33 + 39 + 39 + 45
+ 6 + 8 + 10 + 12 + 16 + 19 + 22 + 22 + 26
H9 + 21 + 25 + 30 + 36 + 44 + 52 + 62 + 62 + 73
+ 12 + 14 + 17 + 20 + 25 + 30 + 36 + 36 + 42
H 11 + 51 + 63 + 76 + 93 + 110 + 136 + 161 + 161 + 187
+ 30 + 36 + 44 + 54 + 64 + 80 + 94 + 94 + 110
J6 + 1 + 3 + 3 + 4 + 6 + 7 + 10 + 10 + 12
- 2 0 - 1 0 + 1 + 1 + 3 + 3 + 4
J7 + 2 + 4 + 5 + 7 + 8 + 10 + 13 + 13 + 16
- 2 - 1 - 1 0 0 + 1 + 2 + 2 + 3
K6 - 1 0 0 0 0 0 + 1 + 1 0
- 4 - 3 - 4 - 4 - 5 - 6 - 6 - 6 - 8
K7 - 2 + 1 + 2 + 3 + 2 + 3 + 4 + 4 + 4
- 6 - 4 - 4 - 4 - 6 - 6 - 7 - 7 - 9
K8 - 3 + 2 + 2 + 3 + 5 + 6 + 7 + 7 + 7
- 8 - 5 - 6 - 7 - 7 - 8 - 10 - 10 - 12
M6 - 3 - 3 - 5 - 6 - 6 - 7 - 8 - 8 - 10
- 6 - 6 - 9 - 10 - 1 - 13 - 15 - 15 - 18
M7 - 4 - 2 - 3 - 3 - 4 - 4 - 5 - 5 - 16
- 8 - 7 - 9 - 10 - 12 - 13 - 16 - 16 - 19
N6 - 5 - 7 - 9 - 1 - 13 - 15 - 17 - 17 - 20
- 8 - 10 - 18 - 15 - 18 - 21 - 24 - 24 - 28
N7 - 6 - 6 - 7 - 8 - 1 - 12 - 14 - 14 - 16
- 10 - 1 - 13 - 15 - 19 - 21 - 25 - 25 - 29
P6 - 7 - 1 - 14 - 17 - 20 - 24 - 29 - 29 - 34
- 10 - 14 - 18 - 21 - 25 - 30 - 36 - 36 - 42
P7 - 8 - 10 - 12 - 14 - 18 - 21 - 26 - 26 - 30
- 12 - 15 - 18 - 21 - 26 - 30 - 37 - 37 - 43
P8 - 8 - 15 - 18 - 22 - 27 - 32 - 39 - 39 - 45
- 13 - 21 - 26 - 32 - 39 - 46 - 55 - 55 - 64
P9 - 10 - 17 - 20 - 24 - 30 - 35 - 43 - 43 - 50
- 19 - 27 - 33 - 40 - 48 - 57 - 69 - 69 - 80
R7 - 12 - 13 - 16 - 19 - 24 - 29 - 35 - 37 - 44
- 16 - 18 - 22 - 26 - 32 - 38 - 46 - 48 - 57
S7 - 16 - 17 - 20 - 24 - 31 - 38 - 47 - 53 - 64
- 20 - 22 - 26 - 31 - 39 - 47 - 58 - 64 - 77
S8 - 16 - 22 - 26 - 32 - 40 - 49 - 60 - 66 - 79
- 21 - 28 - 34 - 41 - 51 - 62 - 76 - 82 - 98
uz - 20 - 21 - 25 - 29
- 24 - 26 - 3 - 36
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KoHuesbie ¢pesbl
Milling with end mills

Milling with indexable inserts

®pe3bl ¢ CHM

CMeHHbIe NNacTHHbI

Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CeepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka
Threading Rolling
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Cnoco6bl peweHus npo6nem npu chpesepoBaHumn

Trouble shooting with milling

YcTpaHeHune u pelieHus
Removal and solutions

Mpo6nema
Problem

-

NU3HoCc no
3agHen
NOBEPXHOCTU
Flank wear

= ([ [ |

Tepmuyeckune
KpaTtepHbii TPeLHbI YcTtanocTtHble
N3HOC BbikpawmBaHue Thermal TpeLunHbl
Crater wear Flaking cracks Fatigue cracks

Bbibpatb 6051€e N3HOCOCTONKYHO
MapKy TBepAoro crnasa
Carbide grade with higher wear
resistance

BbibpaTtb 60nee NpoYHyo MapKy
TBEpAoro cnnasa
Tougher carbide grade

YBeNMYnNTbL CKOPOCTb pe3aHus
Increase cutting speed

CHU3NTb CKOPOCTb pe3aHns
Reduce cutting speed

YBennuntb nogavy Ha 3y6
Increase feed per tooth

CHN3UTb BENNYUHY nogayn
Reduce feed

MI3MeHNTb NONoXeHME pexxyLuen
KPOMKM
Change cutter positioning

YMeHbLWNTb gruameTp
Smaller cutter diameter

MoBbICUTb XXeCcTKOCTb cuctembl CMNL,

Improve rigidity

Vlcnonb3oBaTb NNacTuHbI C
NOKpPbITUEM
Use coated inserts

Mcnonb3osatbe COX
Use coolant

F.12 www.itmash.ru



KoHuesbie ¢pesbl
Milling with end mills

®pe3bl ¢ CHM
Milling with indexable inserts

MnacTtnyeckas Monomka pexyuen Huskoe kavecTBO
pedopmaums OGpa3oBaHue KPOMKM NnoBEepPXHOCTH
Plastic KpaTepHbiii u13HOC | HapocTta Cutting edge Bu6pauus Poor surface
deformation Notch wear Built-up edge failure Vibration quality

CMeHHble NNacTuHb!
Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CsepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka
Threading Rolling
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dopmbl 3aX04HON YaCTU METYNKOB
Chamfer forms taps

®dopma A
LONVHHBIN KOHYC, 6—-8 BUTKOB, A1 CKBO3HbIX OTBEPCTUIN
Long taper 6- to 8-threads for through holes

6-8 BUTKOB
Threads

2 § ®opma B

E g CpepHuii KoHyc, 3,5-5 BUTKOB, CO crnMpabto, A CKBO3HbIX
21" 0TBEPCTUiA

;‘!;. Medium taper 3.5- to 5-threads with spiral for through holes

®opma C
KopoTkuii KoHyc, 2-3 BUTKa, AN FyXUX OTBEPCTUN
Short taper 2- to 3-threads for blind holes

2-3 BuTKa
Threads

®opma D

CpepHuii KoHyc, 3,5-5 BUTKOB, /151 CKBO3HbIX U FIYyXUX
OTBEPCTUN C SANHHBIM BbIIETOM

Medium taper 3.5- to 5-threads for through and blind
holes with long runout

Threads

3,5-5 BuTKOB

®opma E

KopoTkuii KoHyc, 1,5-2 BUTKa, AN CKBO3HbIX Y FAYXUX
OTBEPCTUN C KOPOTKUM BbINIETOM

Short taper 1.5- to 2-threads for through and blind holes with
short runout

Threads

1,5-2 Butka

®opma F
OyeHb KOPOTKMIN KOHYC, 1-1,5 BUTKa, ANs ryXunx OTBEPCTUN
Very short taper 1- to 1.5-threads for blind holes

CKBO3Hble OTBEepCcTUs Cnyxue oTBepcTus
Through Holes Blind Holes
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To4YHOCTb pe3b60BOW HaCcTN METYUKOB;
MEeT4YMKMN AN MeTpuyYeckux pesbb no ISO
Tolerances on the threaded portion of taps;
taps for ISO metric threads

BHyTpeH. pesbba Internal Thread \

K Mone ponycka H Position H of tolerance class

3

Basic Pitch
Diameter

DenuteneH. gnametp H

I |0

<] TOYHOCTb BHYTPEHHEW Pe3bbbl
m Tolerance limits of the internal

Thread

)

%

MeTunk

Tap

TOYHOCTb MeTYMKa
Tolerance limits of the tap

o

=
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BHyTpeHHss1 pesbba MeTunk BHyTpeHHsist pesbba

Knacc To4HocTn H ToYHOCTb Knacc TouHocTn G

Internal Thread Tap Internal Thread

Tolerance H limits Tolerance limits Tolerance G limits
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KoHuesbie ¢pesbl
Milling with end mills

Milling with indexable inserts

®pesbl ¢ CHMN

CMeHHble NNacTuHb!
Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CsepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka
Threading Rolling
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To4YHOCTb pe3b60BOIM HAaCTU METHUKOB;

MeT4YuKMu gna pe3bb no ISO

Tolerances on the threaded portion of taps;

taps for ISO metric threads

BHyTpeHHsis pe3bba:

Au OCHOBHOE OTK/IOHEHWE

D ["naBHbIN gnameTp

D1 MwuHnmanbHbI gruameTp

D2 LOenutensHbli anameTp

H BbicoTa npocdunsi pesbobl

P Lar

TD1 To4HOCTb r1aBHOro gnameTpa

TD2 TOYHOCTb AENUTENBHOrO AnameTpa
MeTuuk:

d HomuHanbHbIA rnaBHbin gnametp (d- = -D)
dmin  MUHUManbHbLIV rNaBHbIN [UamMeTp

do OenutensHbii anameTp (dz- = -D2)

d2 max MakcumanbHbI OeNUTeNbHbIN QUaMeTp

do min - MUHUManbHbLIV AeNUTENbHBIA AnameTp

Ei HwXHWI [onyck [ennTensHoro guameTpa
Es BepxHuii gonyck genntensHoro aunamerpa
Eig Hw>XHWIN [onycK rnaBHOro anameTpa

P LLar

R = H/6 = 0,144 P Paguyc npocuns pesbobl
t = Tpp (kBaNUTET 5) egnHMLIA TOYHOCTHN

Tao TOYHbBIV AennTenbHbIN [uameTp

T LLlar TouHocTn

Ta2  TOYHOCTb MOMOBUWHBI yrna Npodunis

o Yron npocuns pesbbbl = 60°

o/2  1/2 yron npocunsi pe3bbbl = 30°

Mpumep pacueta gna met4ynka M10-6H:
d=10;d,=9,026; P=1,5
MwuHManbHbIN FNaBHbI AuameTp:

dmin

(MakcumanbHbIV FnaBHbI AUaMeTp He CTaHAapTU3NpPoBaH)

=d+ Eid
=10+ 0,070
=10,070

MuHUManbHbIN OeNMTENbHbIN OUaMeTp:

d2 min

= d2 ar Eid
=9,026 + 0,042
=9,068

MakcrmanbHbIn [eNNTENBHbIN ANameTp:

d2 min

= d2 + Es
=9,026 + 0,070
=9,096

Ha ocHoBaHuun DIN 802 n ISO 2857

PekomeHpoBaHHOE NPUMEHeHNe MeT4YuKa
Recommended tap application

Female thread:

Au Fundamental deviation

D Basic Major Diameter

D1 Basic Minor Diameter

D2 Basic Pitch Diameter

H Height of the thinned thread profile
P Pitch

TD1 Minor Diameter tolerance

TD2 Pitch Diameter tolerance

Tap:

d Nominal Major Diameter (d- = -D)
dmin ~ Minimum Major Diameter

do Basic Pitch Diameter (do- = -D2)

do max Maximum Pitch Diameter

do min - Minimum Pitch Diameter

Ei Lower allowance of Pitch Diameter
Es Upper allowance of Pitch Diameter

Eig Lower allowance of Majaor Diameter

B Pitch

R = H/6 = 0.144 P Radius at the Truncation of Root
t = Tpg (qual. 5) Unit of tolerance

Tao Pitch Diameter tolerance

Tp Lead tolerance

T2  Tolerance of the half pressure angle

o Flank Angle = 60°
o/2  1/2-Flank Angle = 30°

Example calculation for an M10-6H tap:
d=10;d,=9,026; P =1,5
Minimum Major Diameter:
dmin  =d + Eig
=10+ 0,070
=10,070

(Maximum Major Diameter not standardized)

Minimum Pitch Diameter:
d2 min = d2 + Eig
=9,026 + 0,042
=9,068
Maximum Pitch Diameter:
domin =d2 + Es
=9,026 + 0,070
= 9,096
Extract from DIN 802 and ISO 2857

Knacc To4yHocTn MeTumnkKa
Tolerance class of the tap

O6o03Ha4eHue no
Designation according to

JAvana3oH TOYHOCTU Hape3aemoll BHYTPeHHel pe3b6bl
Tolerance range of the internal thread to be cut

DIN ISO

4H ISO 1 4H
6H ISO 2 4G
6G ISO 3 -
7G - -

www.itmash.ru

5H - -
5G 6H -

- 6G 7H
- - 7G

8H
8G



PekomeHaoOBaHHble AuaMeTpPbl CBEPN AJI Hape3Ku pe3b0
Recommend drill sizes for tapping work

KoHuesbie ¢pesbl
Milling with end mills

MeTtpuyeckas pe3bba MeTtpuyeckas pe3bba no ISO menkuii war AoimoBas pe3bba [OioimoBasi menkasi
no ISO Metric ISO fine thread ANSI B 1.1 pe3b6a ANSI B 1.1 .
Metric ISO thread DIN 13 DIN 13 DIN 13 2
DIN 13 UNC thread UNF thread o
ASME B 1.1 ASME B 1.1 i
Cnwupan. Cnwupan. Cnupan. Hom. Hom. §§
Hom. cBepno Hom. cBepJio Howm. cBepJio pa3mep Cnupan. pasmep Cnwupan. 2 ;
pa3mep Twist pa3mep Twist pa3mep Twist Doiim cBepno Aoirim cBepJio &%
Nominal size | drill Nominal size | drill Nominal size | drill Nominal size| Twist Nominal size| Twist
M 1 x0,25 0,75 MF 2 x0,25 1,75 MF18 x 2 16 Inch drill Inch drill
M 1,1 x0,25 0,85 MF 2,2 x 0,25 1,95 MF20 x 1 19 Nr. 1 1,565 Nr. 1 1,55
M 1,2 x0,25 0,95 MF 2,5x 0,35 2,15 MF20 x 1,5 18,5 Nr. 2 1,85 Nr. 2 1,85 g
M 1,4 x0,3 1,1 MF 3 x0,35 2,65 MF20 x 2 18 Nr. 3 2,1 Nr. 3 2,1 g
M 1,6 x 0,35 1,25 MF 3,5 x 0,35 3,15 MF22 x 1 21 Nr. 4 2,35 Nr. 4 2,35 EE
M 1,7 x 0,35 1,3 MF 4 x035 36 |MF22 x1,5 | 205 Nr. 5 265 | Nr. 5 2,65 i
M 1,8 x 0,35 1,45 MF 4 x0,5 3,5 MF22 x 2 20 Nr. 6 2,85 Nr. 6 2,85 3%
M 2 x0,4 1,6 MF 5 x0,5 4,5 MF24 x 1 23 Nr. 8 3,45 Nr. 8 3,45
M 2,2 x 0,45 1,75 MF 6 x0,5 5,5 MF24 x1,5 22,5 Nr. 10 3,9 Nr. 10 3,9
M 2,3x0,4 1,9 MF 6 x0,75 5,25 MF24 x 2 22 Nr. 12 4,5 Nr. 12 4,5
M 2,5 x 0,45 2,05 MF 7 x0,75 6,25 MF25 x 1,5 23,5 UNC /4 5,2 UNF 1/4 5,2 H
M 2,6 x 0,45 2,1 MF 8 x0,5 7,5 MF26 x 1,5 24,5 UNC 5/s 6,6 UNF 5/ 6,6 §
M 3 x0,5 2,5 MF 8 x0,75 7,25 |MF27 x1,5 25,5 UNC %/s 8 UNF 3/g 8 g
M 3,5 x0,6 2,9 MF 8 x1 7 MF27 x 2 25 UNC 7/16 9,4 UNF  7/16 9,4 32
M 4 x0,7 3,3 MF 9 x1 8 MF28 x 1,5 26,5 UNC 1/2 10,8 UNF 1/2 10,8 BG
M 4,5 x 0,75 3,7 MF10 x 0,75 9,25 MF 30 x 1 28,5 UNC 916 12,2 UNF  9/16 12,2
M 5 x0,8 4,2 MF10 x 1 9 MF30 x1,5 29 UNC 5/s 13,5 UNF 5/g 13,5
M 5,5x0,9 4,6 MF10 x 1,25 8,8 MF30 x 2 28 UNC 3/4 16,5 UNF  3/4 16,5
M6 xi1 5 MF11  x 1 10 MF32 x1,5 30,5 UNC 7/s 19,5 UNF 7/g 19,5
M7 xi1 6 MF12 x0,75| 11,25 MF33 x1,5 31,5 UNC 1 22,25 UNF 1 22,25
M 8 x1,25 6,8 MF12 x 1,25/ 10,8 MF34 x1,5 32,5 UNC 11/8 25 UNF 11/s 25 Q
M9 x1,25 7,8 MF12 x 1 11 MF35 x 1,5 33,5 UNC 11/4 28 UNF 1 1/4 28 -
M10 x1,5 8,5 MF12 x1,5 10,5 MF36 x 1,5 34,5 UNC 11/2 34 UNF 11/2 34 =
M11 x1,5 9,5 MF13 x1 12 MF36 x 3 33 UNC 13/4 39,5 UNF 13/4 39,5
M12 x1,75 10,2 MF14 x1 13 MF38 x 1,5 36,5 UNC 2 45 UNF 2 45
M14 x2 12 MF14 x1,25| 12,8 MF40 x 1,5 38,5
M16 x2 14 MF14 x1,5 | 125 | MF42 x1,5 40,5 Whitworth Tpy6Has pe3b6a
M18 x2,5 15,5 MF15 x 1 14 MF45 x 1,5 43,5 Whitworth Pipe thread
M20 x2,5 17,5 MF15 x1,5 | 135 | MF48 x1,5 46,5 ISO 228 g
M22 x2,5 19,5 MF16 x 1 15 MF48 x 2 46 §§
M24 x3 21 MF16 x 1,5 14,5 MF48 x 3 45 85
M27 x3 24 MF18 x 1 17 MF50 x 1,5 48,5 Hom. Hom.
M30 x3,5 26,5 MF18 x1,5 165 | MF52 x1,5 50,5 pa3mep Cnupan. pasmep Cnupan.
M33 x3,5 29,5 Oionm cBepno Oonm cBepno
M36 x4 32 Nominal size| Twist | Nominal size| Twist ©
M39 x4 35 Inch drill Inch drill g
M42 x 4,5 37,5 G /16 6,8 G 11/ 45,25 gg
M45 x4,5 40,5 G /s 8,8 G 153/4 51,3 ‘§_§
M48 x5 46 G 4 11,8 |G2 57,2 8E
M52 x5 47 G 98 525 |G 214 63,3
M56 x5,5 50,5 G 12 19 G212 72,5
M60 x5,5 54,5 G /s 21 G 234 79,1
M64 x6 58 G 3/a 24,5 G 3 85,5
M68 x6 62 G 7/s 28,25 (G314 91,5 %%
G1 30,75 (G 31/ 98 i
G1l/s 355 (G334 104 €5
G114 395 |G4 110,5 &E
G 13/s 42
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PekomeHaoOBaHHble AuaMeTpPbl CBEPAN AJI Hape3aHUsi KOHUYeCKuX pe3b0
Recommend drill sizes for tapping work

Pe3b6a Whitworth
Whitworth thread

DIN 11

HopmanusoBaHHas pe3bb6a

Adoption thread

DIN 8140

LivnuHap. BHYTPEHH. TPyGHas
pe3b6a Whitworth (ans coep.
nop aasn.) no DIN 2999/BSPP
Cylindrical Whitworth internal
pipe thread (for pressure-tight
joints) to DIN 2999/BSPP

Tpy6Has pe3b6a no DIN 40430
Steel conduit thread
to DIN 40430

Hom. pasamep, CnupanbHoe |Hom.pasmep, CnupanbHoe | Hom. pasmep, CnupanbHoe | Howm. pa3mep, CnupanbHoe
AHOAM cBepso Aonm CcBepno LM cBepno AWM cBepJsio
Nominal size Twist Nominal size Twist Nominal size Twist Nominal size Twist
Inch drill Inch drill Inch drill Inch drill
W /16 1,15 EGM 3 3,20 Rp /16 6,6 7 11,4
W 3/32 1,85 EGM 4 4,20 Rp /s 8,6 9 14,0
W /s 2,55 EGM 5 5,20 Rp 14 11,5 11 17,25
W 5/32 3,2 EGM 6 6,30 Rp 3/s 15 13,5 19
W 3/16 3,7 EGM 8 8,40 Rp 1/2 18,5 16 21,25
W 7/32 4,5 Rp 3/4 24 21 27
W 1/4 5,1 EGM 10 10,50 Rp 1 30,25 29 35,5
W 5/16 6,5 EGM 12 12,50 Rp 11/4 39 36 45,5
W 3/8 7,9 EGM 14 14,50 Rp 11/2 449 42 52,5
W 7/16 9,3 EGM 16 16,50 Rp 2 56,6 48 58
W 1/2 10,5 EGM 18 18,75
W 9/16 12 EGM 20 20,75
W 5/g 13,5 EGM 22 22,75
W 11/16 15 EGM 24 24,75
W 3/4 16,5 EGM 8x1 8,30
W 13/16 18 EGM 10x1 10,25
W 7/g 19,25 EGM 10x1,25 10,40
EGM 12x1 12,25
W1 22 EGM 12x1,25 12,25
W 11/8 24,75 EGM 12x1,5 12,50
W 11/4 28 EGM 14x1,25 14,25
W 13/8 30,5 EGM 14x1,5 14,50
W 11/2 33,5 EGM 16x1,5 16,50
W 15/8 35,5 EGM 18x1,5 18,50
W 13/4 39 EGM 20x1,5 20,50
W 17/8 41,5 EGM 22x1,5 22,50
W2 445 EGM 24x1,5 24,50
AmMepuKaHCKUII HauMOHasbHbIV CTaH[APT A1 KOHUYEeCKOol
Tpy6Ho pe3b6bl NPT/NPTF MuHumM. rny6uHa
ANSI-ASME B 1.20.1 - 1983 Howm. cBeprieHust
American national standard taper pipe thread NPT/NPTF anam. Minimum drilled
ANSI-ASME B 1.20.1 - 1983 Nominal | LUar 1 depth for taps
dia Pitch d d D L
1/16 27 6,2 6,00 6,4 12,0
nyxme oTBepCTUs, B KOTOPbIX NPOCBepneHa rnybrnHa, MeHee pasmepa 1/g 27 8,5 8,30 8,7 12,0
,L“, TpebyloT cneumanbHbIli MeT4KK. MNpu 3akase, noxxanyiicTa, 14 18 11,0 10,70 11,4 18,0
gﬁ:gor?;gs;ﬁgz ?(’J?irll(gdozzvylalth does not reach the measurement “L” %8 18 14,5 14,25 14,8 18,0
require a special tap. When ordering therefore please enclose /2 14 18,0 17,50 18,3 23,5
a sketch of the workpiece. 3/4 14 23,0 | 22,75 @ 23,7 24,0
1 11-1/2 29,0 | 28,50 @ 29,7 29,0
11/a 11-1/2 38,0 37,50 38,5 29,5
11/2 11-1/2 440 | 43,50 @ 44,5 29,5
2 11-1/2 56,0 | 55,50 @ 56,6 30,0
1 | [MonyyeHne LuunMHapUYECcKoro 2 MonyyeHne koHyca 1:16
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oTBepcTus 6e3
MNCNONb30BaHUS Pa3BepPTKN
Bore cylindrical without
use of reamer

npeasapuTesisHoe cBepneHne
AvameTtpa d 1 passepTka KoHyca Ha
nnameTtp D
Bore tapered 1:16
pre-drill cylindrically to ‘Dia d’
and taper ream to ‘Dia D’



PeKOMeHAOBaHHbIe AvnaMeTpbl cBeps ANd paCKaTHUKOB
Recommended drill sizes for forming taps

MeTpuyeckas menkas

[OioimoBasi menkas

MeTpuyeckas pe3bba pe3bb6a AoiimoBas pe3bba pe3bba Whitworth Tpy6Has
ISO ISO ANSI B 1.1 ANSI B 1.1 pe3bb6a
Metric ISO thread Metric ISO fine thread UNC thread UNF thread Whitworth pipe thread
DIN 13 DIN 13 ASME B 1.1 ASME B 1.1 ISO 228
TeopeTunu. TeopeTnu. TeopeTunu. TeopeTunu. TeopeTnu.
Hom. AvameTp Hom. AvnameTp Hom. avameTp Hom. AvameTp Hom. AavnameTp
pasmep cBepna pasmep cBepna pasmvep cBepna pasmep cBepna pasmep cBepna
Nominal |Theoretical| Nominal |Theoretical] Nominal |Theoretical| Nominal |Theoretical| Nominal | Theoretical
size drill size size drill size size drill size size drill size size drill size
M 3x0,5 2,8 MF 8 x 1 7,5 (7,55) Nr. 2 1,95 Nr. 8-36 3,8 G /16 7,3
M 4 x0,7 3,7 MF10 x 1 9,5 (9,55) Nr. 3 2,3 Nr. 10-32 4,5 G /s 9,3
M 5x0,8 4,6 (4,65) 'MF10x 1,25 9,4 Nr. 4 2,55 Nr. 12-28 5,0 G 1/a 12,5
M 6 x1 5,5(5,55) MF12 x 1 11,5 (11,55) Nr. 5 2,9 1/4-28 5,9 G 3/8 16,0
M 8x1,25  7,4(7,45) MF12x1,5 11,3 Nr. 6 3,15 5/16—-24 7,4 G 1/2 20,05 (20,1)
M10 x 1,5 9,3 MF14 x 1,5 13,5 Nr. 8-32 3,75 (3,8) 3/s-24 9,0
M12 x 1,75 11,2 MF16 x 1 15,5 (15,55) | Nr. 10-24 4,3 1/2-20 12,1
M14 x 2 13 MF16 x 1,5 15,3 Nr. 12-24 4,95 (5,0) 5/g-18 15,1
M16 x 2 15 1/4-20 5,7
M18 x 2,5 16,8 5/16-18 7,25 (7,3)
M20 x 2,5 18,8 3/8-16 8,7
1/2-13 11,7
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KoHuesbie ¢pesbl
Milling with end mills

Milling with indexable inserts

®pe3bl ¢ CHM

CMeHHble NNacTuHb!
Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CsepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka
Threading Rolling
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Mona ponyckos st METYUKOB U paCKaTHUKOB AJ1I MeTpuiyeckoi pe3bobl no ISO
Position of tolerance limits in taps and forming taps for metric ISO threads

Mone ponycka X rnaeHbiM 06pa3om NPUMEHNMO K MeTHMKaMm

ANS MaTepuasnos B XXeITOM 1 KpaCHOM pasferie LiBeETOBOro
K/o4a rpynn Matepuanos, TakKe NOAXoAMT AJIS PACKaTHUKOB.
KocBeHHoe yBenuyeHne pasmepos KoMneHcupyeT gedopmaumio
obpaboTaHHOro Matepuana v Takxxe U3Hoc npu oépaboTke
abpas3unBHbIX MaTepnanoB. VI3MeHeHHbI pa3Mep He BAMSIET Ha
»Kenaemyto TOYHOCTb BHYTPEHHEN pe3bbbl.

To4yHoCTb/Knacc
Tolerance position/class

6l

I

4HX

4/5H 180 1

The tolerance position X is applied to taps chiefly for materials
which are in the yellow and shiny-red range of the Colour Key of
Material Groups as well as to forming taps. The indirect increase
in dimension counteracts the deformation of the machined
material and also wear and tear when abrasive materials are
machined. The modified dimension does not affect the desired
tolerance in the Internal Thread.

6A

—1 5E

To4HOE NoNoXXeHVe Noset 4ONYCKOB Mo 3anpocy
Tolerance position on request

El=0

2

1S02 |

7HX
66 1503 ||
D

PekomeHgoBaHHasi TOYHOCTb A/l METYMKOB/pPacKaTHUKOB
Recommended tolerance position for taps/forming taps

To4yHOCTb KommeHTapuin To4HOCTb 3aroToBKu TexHU4YeckKue peKkomeHpaumm
Tolerance position | Comment Workpiece tolerance | Technical application
1ISO Bbicokas To4HOCTb 4H O6paboTka pe3bb ANisi COeQUHEHWIA C MasibiM 3a30POM
4/5H Lower deviation 5H Threads for interference fits, thread connection with little
clearance
1ISO2 HopmarnbHasi 4G HopmarnbHoe coeguHeHne
(6H) TOYHOCTb 5G Normal thread connection
normal 6H
1ISO3 Hunskas To4HOCTb 6G Pe3b60Boe coeguHeHre C yBENUYEHHBIM 3a30POM (Takxke Korga
(6G) Higher deviation 7H 3aLUWTHbIE MOKPbITUSA OYEHb TOHKUE)
8H Thread connection with a lot of clearance
(also when protective coatings are extremely thin)
7G Hunskasa To4HOCTb 7G C TepmMo06paboTKON, BbI3blBAOLLEN HACTIOEHNE /NN YCaaKy
Higher deviation 8G With subsequent heat-treatment processes which cause
warping and/or shrinkage
ISO2 + 0,11 Hwunskast To4HOCTb 4G [anbBaHOMOKPbITVE B CNOAX TONWUHON A0 25 um
Higher deviation 5G Electroplating in layers up to 25 um thickness
6H
ISO2 + 0,2V Hunskasa To4HOCTb 4G ["anbBaHOMOKpPbITVE B CNOSX TONWMHON A0 50 um
Higher deviation 5G Electroplating in layers up to 50 um thickness
6H

1) Bosiee BbICOKOE OTKIOHEHUE MOXKET BbiTb OMPEfesieHO OMbITHbIM MyTeM.
The higher deviation should be dimensioned by tests.

F.20

www.itmash.ru




PacuyeT KpyTSiLLero momeHTa U MOLWHOCTU A1 METYNKOB
Torque and power calculation for taps

KpyTawwmii MOMeHT Mp = ke - h2 - dy Nm ke KoaduumeHT yeunus pesarusi (N/mMm2) (Tabn.)
Torque 8000 Specific cutting force (N/mm?) (table)
h  Lar (mm) Pitch (mm)
MoLWHOCTbL Ha MeT4MKe P - Mp - n KW diy Hom. gnametp pesbbbl (Mm) Nominal thread diameter (mm)
Power at tap 9500 n  Yucno obopoTos (06./MuH) R.P.M.
Pm MowHocTb npusoga
MoLyHocTb npusoga Py = P oW Required drive power
Drive power Nwm nuv  KoadduuneHT acpdekTnBHoCTU Ny < 1
Machine efficiency nu < 1
Rn/UTS Martepuan no DIN Ne maTep.
Martepuan Material (N/mm?2) DIN Description Material No. | k¢ (N/mm2)
Yrnepogncrtas ctanb Plain carbon steel -700 St52 1.0052 2300
ABTOMaTHas cTanb Free cutting steel -700 9 SMn 28 1.0715 2300
KoHcTpyKumnoHHas Structural alloy steel 500-950 | Ck 45, 1.1191 2500
NiernpoBaHHas ctasb 26 CrMo 4 1.7219
TepmoobpaboTaHHasi cTanb, | Heat-treatment steel, 500-950 |42 CrMo 4 1.7225 2600
cpefHel NPO4YHOCTH medium strength 50 CrV 4 1.2251
A30TMpoBaHHas ctanb Nitriding steel 950-1400 34 CrAl6 1.8504 3600
KoHCTpyKUMOHHas cTanb Tool steel 950-1400 X 38 CrMoV 51 1.2379 3600
X 155 CrVMo 12 1 1.2379
M Hep>kaBetowas crtanb, Stainless steel, 500-950 | X5CrNi18-10 1.4301 3200
aycTteHuTHas austenitic X2CrNiMo17-12-2 1.4404
X6CrNiMoTi17-12-2 1.4751
Cepblil H4yryH Grey cast iron 100-400  GG25 0.6025 1250
(120-260 HB)
JlernpoBaHHbIN YyryH Alloyed grey cast iron 150-250 GGL-NiCr 35 2 0.6678 1600
(160-230 HB)
KoBkuin 4yryH Malleable cast iron 350-700 GTS55 0.8155 1100
(150-280 HB)

g ANOMUHMEBbIE CMNaBbl, Aluminium alloys, -550 AlMg 3 3.3535 800
OJIMHHasA CTPY>KKa long chipping AlZnMgCu 1,5 3.4365
AntoMunHVEBbIE CnnaBbl, Aluminium alloys, -400 G-AISi 12 3.2581 680
KOPOTKas CTPY>XKa short chipping
MegHble cnnasbl, ANMHHAsA Copper alloys, 300-700 | MS63 2.0320 1100
CTPY>XKa long chipping CuAI10Ni 2.0975
MepgHble cnnasbl, kopoTkast | Copper alloys, -500 MS58 2.0402 720
CTPY>KKa short chipping

Mpumep pacyeta
Example calculation

Pesbba M36, war 4 mm
M36 thread, Pitch 4 mm

Matepuan gns o6paboTku: TepMmoobpaboTaHHas ctanib Ry 900 N/mMm?2
Material to be machined: Heat-treatable steel UTS, 900 N/mm?

Yncno obopoTos: 50 06/MUH
50 R.P.M.

KoadhduumeHT apdexkTusHocT Ny = 0,6

Machine efficiency nu = 0,6
KpyTawmin MOMeHT
Torque

MoLyHoCTb Ha MeT4uKe
Power at tap

MowHocTb npuBoaa
Drive power

8000
_Mp-n _187-50
9500 9500

P 0,98

Py = T T 06

MprBefeHHbIe Bbille pacyeTbl MPYMEHS0TCS

K HOBbIM cBepnam. KpyTawmii MOMEHT MOXeT
yBenmuunBaTbcsa B 3 pasa, eciiv ceepsia UMetoT
N3HOC; TpebyemMas MOLLHOCTb COOTBETCTBEHHO
yBeNM41BaeTCs B TaKOE XKe KONN4ecTBO pas.
The above calculation applies to new drill bits.
The torque may reach three times this value

if the drill bits are blunt; the required machine
power then rises by the same factor.

Ko-h?-di _2600-42-36 _ 47 Nm
00

=0,98 kW

=1,6 kW
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KoHuesbie ¢pesbl
Milling with end mills

Milling with indexable inserts

®pe3bl ¢ CHM

CMeHHbIe NNacTuHbI
Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CsepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka
Threading Rolling
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Mpodunmu pacnpocTpaHeHHbIX pe3b0
Profile dimensions for popular threads

MeTtpuyeckas ISO-pe3bb6a H = 0,86603 - P
Metric ISO thread hs = 0,61343 - P
d> = d-(0,6495 -P)
d3 = d-(2- hy)
ro= % = 0,14434 - P
H
2
d — |H
H
2
NioiimoBas peab6a, UNC, UNF H = 0,86603 - P
Unified thread, UNC, UNF hs = 0,61343 - P
d> = d-(0,6495 -P)
d; = d-(2-hy)
ri = 0,10825-P
r, = 0,1443 -P
H
2
d WL
H
2
Whitworth pe3b6a, BSW, BSF, BSPP H = 0,96049 - P
Whitworth thread, BSW, BSF, BSPP hs = 0,64033 - P
d> = d-hg
d3 = d-(2- hy)

r =0,13733-P

AMepuKaHCKUI HauMoHalbHbI CTaH[APT A1 KOHUYECKOM H = 0,86603 - P
TpyG6HoW pe3b6bl NPT hz = 0,8000 - P
American National Standard Taper pipe thread NPT b = 0,033 P

BHyTpeHHsiA pe3bba Female thread
290° P
QN SN

SO N
!}}3&““‘

AR A

<
Y ~—=N

v/

HapyxHas pe3bba Male thread
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Mpocdunu pacnpocTpaHeHHbIX pe3b0
Profile dimensions for popular threads

KoHuesbie ¢pesbl
Milling with end mills

Tpy6Hasa pe3b6a, DIN 40-430 25 4
Steel pipe conduit thread, DIN 40-430 P = z, 2
r =0,107-P -
H = 0,595875 - P s
I <=
BHYTpeHHss peabba (MydTa) Hi = 0,8 H=0,4767 - P ‘;g
Female thread (rocket) §e
6=
0,1H
r
d[d d/ o E;
RO 90° Dy | Dz [D £3
HapyxxHasi peab6a (Tpy6a)’ 32
Male Unthread (conduit) ‘A
MeTpuyeckas TpaneueunpanbHas pe3b6a ISO, DIN 103 Di=d-2Hi=d-P gm
Metric ISO trapezoidal thread, DIN 103 Hi=05-P gs
Hy= Hi+a,=0,5-P +a, 3:
h3=H1+aC=O,5-P+aC o
O\ \ BHyTpeHHss peabba H
& \ P \ Female screw thread z =025:-P= -2—1
@ NSV N
£ | P \
5 Ry = Ry Ds = d + 2a,
Q. — ac d3 =d- 2h3
o 7z AN
2 ds R ‘H, A ~|Hg dp =Do=d-2,=d-0,5-P e
a | D e a; = 3a30p 3¢
3 / i 8 Ry = max. 0,5 a¢ =e
dl £ dp| ds ‘ D, | " |D R, =
s Hapy»xHasi pesbba R 2 = Max. ac
g /f Male screw thread |
&z
Pe3bb6a ¢ nonykpyrnbim npocunem, DIN 405 H = 1,86603 - P
Knuckle thread, DIN 405 hs = 0,5-P
d, = d-hg
dg = d—(2- hg) 3
r = 0,23851-P a
b = 0,68301-P ge
E [
r H
d H
2

PesbGoHakaTka
Threading Rolling
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AndcdaBuTHbIN yKa3aTenb
Index of catalog numbers

Kart. Ne CTp. Kar. Ne CTp. Kar. Ne CTp. Kar. Ne CTp.
Catalog number Page Catalog number Page Catalog number Page Catalog number Page
1D-HSC A.183 1443C A.40 3365C Cc.9 6419 D.67
52-700 A.15 1450C A.27 3367C C.8 6419C D.67
56-430 A.16 1451C A.27 3368C C.8 6431 D.22
65-200B A.29 1460C A.20 3375C C.13 6431C D.22
66-800 A.45 1461C A.32 3385C C.13 6432 D.22
67-000 A.46 1462C A.32 3395C Cc.9 6432C D.22
67-900 C.17 1464C A.32 3503 C.34 6434 D.51
70-700 C.25 1520C A.34 3508 C.19 6434C D.51
1013 A.55 1521C A.33 3508C C.19 6491C D.24
1013C A.55 1522C A.33 6001 D.10 6492C D.24
1015 A.55 1524C A.36 6002 D.10 6501 D.33
1015C A.55 1525C A.38 6004 D.44 6501C D.34
1016 A.55 1526C A.37 6020 D.8 6502 D.33
1016C A.55 1528C A.39 6030 D.42 6502C D.34
1107 B.141 1529C A.39 6041 D.10 6504 D.56
1108 B.144 1542 A.54 6042 D.10 6504C D.56
1179-11 A.245 1544C A.36 6044 D.44 6507 D.72
1179-21 A.245 1547 A.54 6070 D.91 6507C D.72
1179-25 A.245 1550C A.36 6080 D.87 6508 D.63
1179-35 A.245 1563C A.41 D.89 6508C D.63
1179-41 A.245 1564C A.41 6090 D.76 6509 D.68
1179-45 A.245 1565C A.38 D.83 6511 D.36
1179-55 A.245 1570C A.38 6091 D.78 6511C D.36
1180-11 B.146 1571 A.44 6137 D.74 6512 D.36
1180-96 B.146 1572 A.44 6138 D.74 6512C D.36
1180-97 B.146 1576C A.37 6143C D.75 6513 D.58
1181-11 B.146 1584 A21 6144C D.75 6513C D.58
1181-81 B.146 1584C A.21 6321 D.11 6517 D.73
1181-88 B.146 1585 A.21 6321C D.12 6517C D.73
1181-89 B.147 1585C A21 6322 D.11 6518 D.63
1181-91 B.147 1586 A.44 6322C D.12 6518C D.63
1181-92 B.147 1587 A.44 6324 D.45 6519 D.68
1181-93 B.147 1591C A4 6324C D.46 6519C D.68
1181-95 B.147 1592C A.41 6327 D.71 6531C D.30
1181-96 B.148 1602 A.61 6388C D.88 6532C D.30
1181-97 B.148 1602C A.61 6389C D.90 6534C D.54
1181-98 B.148 1641 A.62 6391C D.79 6561C D.41
1181-99 B.147 1653 A.63 6392C D.79 6562C D.41
1203 A.57 1654 A.63 6394C D.84 6567C D.73
1212 A.56 1664 A.64 6397C D.92 6568C D.64
1213 A.57 1721C D.93 6401 D.15 6569C D.69
1324 A A.60 1723C D.93 6401C D.15 6570C D.24
1400C A7 1727C D.93 6402 D.17 6572C D.29
1410C A.22 1741C D.94 6402C D.17 6573C D.40
1411C A.40 1743C D.94 6404 D.47 6574C D.50
1412C A.22 1747C D.94 6404C D.47 6575C D.55
1413C A.40 1751C D.95 6408 D.61 6576C D.55
1417C A.18 3101 C.20 6408C D.61 6591C D.41
1418C A.18 3102C C.26 6409 D.67 6592C D.41
1425C A19 3103C C.26 6411 D.18 6701C D.65
1426C A.19 3115 C.31 6411C D.18 6702C D.65
1428C A.20 3305 C.33 6412 D.18 6703C D.66
1429C A.20 3309 C.18 6412C D.18 6704C D.66
1430C A.30 3345C Cc.9 6413 D.49 6705C D.69
1431C A.31 3355C Cc.9 6413C D.49 6706C D.70
1434 A.43 3360C C.6 6417 D.71 6707C D.70
1435 A.43 3361C C.6 6417C D.71 6708C D.70
1436 A.42 3362C C.6 6418 D.61 6709C D.80
1437 A.42 3363C C.6 6418C D.61 6710C D.84
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AndcdaBuTHbIN yKa3aTenb
Index of catalog numbers

KoHuesbie ¢pesbl
Milling with end mills

Kar. Ne CTp. Kar. Ne CTp. Kar. Ne CTp. Kar. Ne CTp.

Catalog number Page Catalog number Page Catalog number Page Catalog number Page ”
6735C D.25 ADKX...SR A.227 DDJN-R/L B.71 FCP V12 IK A.130 é
6736C D.25 ADKX...SR-TR A.227 DNGG...-FMS B.42 FCT45 A.113 %
6741 D.26 ADMX...ER A.229 DNMA... B.42 FCT 11355 A137 =§
6741C D.26 ADTT E.113 DNMG 14...T B.48 FCZ 11350 A.140 5 E
6742 D.26 AllGrip E.109 DNMG...-BFMS B.43 Feed-Jet A.189 § ;
6742C D.26 APHT...PDFR-ALC A.267 DNMG...-BMR B.43 FMN45 IK A111 §§
6744 D.52 APKT...PDSR-BM A.229 DNMG...-BMRS B.43 FMT45 11250 A.118

6744C D.52 A.267 DNMG...-BMS B.44 FMT45 11250-12 EF A.120

6747C D.72 APKT...PDSR-BP A.229 DNMG...EL/ER-BC B.44 FMT45 11250 IK A.118

6762C D.80 A.267 DNMG...-FMP B.45 FMT90 A.110 F
6763C D.80 APKT...PDTR-BP A.267 DNMG...-FP B.46 FMU90 IK A.103 5 %
6764C D.82 BM B.70 DNMG...-HPT B.43 FMV45 A.122 E :5:
6765C D.82 CCGT C.58 DNMG...-MP B.46 FMZ 90 IK A177 § ?
6766C D.81 CCGW C.58 DNMG...-MRP B.47 FRU90 11335 A.108 32
6767C D.81 CCGT...-BAL B.26 DNMG...-MS B.47 G411C D.19

6769C D.81 CCGT...EL/ER-BC B.27 DNMG...-NF B.47 G412C D.19

6771 D.31 CCHX... A.230 DNMM...-RP B.48 G413C D.49

6772 D.31 CCMT... A.230 DS/ER E.63 G431C D.23 %
6774 D.54 CCMT...-BSM B.28 DSP/B E.9 G432C D.23 §
6781 D.32 CCMT...-BSMR B.28 DSPL/MK E.9 G434C D.51 §§
6781C D.32 CCMT...-BSMS B.28 DSSN-R/L B.71 G511C D.37 gg
6782 D.32 CCMT...-FP B.29 DTJINR B.72 G512C D.37 &6
6782C D.32 CCMT...-MP B.29 DWLNR B.72 G513C D.58

6783C D.84 CCMW... B.30 EBG R A.150 G531C D.30

6784C D.85 CNGG...-BCU B.30 EBGT A.144 G532C D.30

6785C D.85 CNGG...-FMS B.30 EBG V A.163 G534C D.54

6786C D.86 CNGG...-MRS B.31 EBT 11493 A174 GNCK... E.37

6787C D.86 CNGG...-MS B.30 EBT THR 11497 A174 GNCN... E.37 °
6789C D.85 CNMA... B.31 ECG A.142 HNGX...ZZN A.268 g g
6790C D.85 CNMG...-BFMS B.31 ECP IK A.126 1ISG1000 E.73 8=
6941 D.28 CNMG...-BM B.32 ECP V07 IK A.128 1SG2200 E.72

6941C D.28 CNMG...-BMR B.32 ECP V09 IK A.129 1ISG2200WK E.68

6942 D.28 CNMG...-BMRS B.32 ECT THR 11467 A.136 1SG3400 E.66

6942C D.28 CNMG...-BMS B.33 ECZ 11460 A.140 ISG3400HL E.71

6944 D.53 CNMG...EL/ER-BC B.33 ECZ THR 11465 A.139 ISO-Kurzklemmhalter | C.36

6944C D.53 CNMG...-FMP B.34 EFZ45 11483 A.179 LDKT...PDSR A.268 H
6971C D.38 CNMG...-FP B.34 EFZ 1148 A178 LDLX...R A.268 %g
6972C D.38 CNMG...-HPT B.34 EMU90 IK A.98 LDLX...R-050 A.268 85
6974C D.59 CNMG...-MP B.34 EMZ 90 IK A176 LNHQ... A.230

6978C D.64 CNMG...-MRP B.35 EMZ 90 THR IK A176 LNHX... A.231

6979C D.68 CNMG...-MS B.36 ERU90 11552 A.108 LNKU... A.232

6987C D.73 CNMG...-TF B.37 ESP90 11403 IK A.180 LNMX... A.232 9
8807 B.143 CNMM...-BR B.37 ESX E.59 LPLX...PPR-050 A.269 8
9701 B.142 CNMM...-BRP B.37 ESX ... GB E.62 LPMX... A.269 g,&”
9702 B.142 CNMM...-RP B.36 F406 A.49 MM A.123 '§_§
9703 B.145 CPGT C.59 F406C A.49 MS502 E.74 8F
9704 B.145 CPGW C.59 F445 A.47 MSSN-R/L B.73

12000 A12 CPHX... A.246 F445C A.47 MTJIN-R/L B.73

13000 A.10 DCGT... B.38 F454C A.48 MWLN-R/L B.74

22000 A13 DCGT...-BAL B.38 F515C A.50 OCKX...AD-TR A.233 .
29629 / 29529 B.96 DCGT...EL/ER-BC B.38 F516 A.50 OCKX...AD-TRT A.233 E n%:
33000 A1 DCGT...FL/FR-BC B.39 F516C A.51 ODHT...ZZN A.269 g 2
53000 A4 DCLN-R/L B.71 F519C A.51 ODMW...SN A.269 §§
96120 E.112 DCMT...-BSM B.40 F523 A.52 OFER...SN A.270 aF
96121 E.113 DCMT...-BSMS B.40 F523C A.52 OFER...SN-BP A.270

ACU-Jet A.134 DCMT...-CF B.40 F524 A.53 OFEX...SN-BP A.270
ADHX...FR-ALC A.226 DCMT...-FP B.41 F525 A.53 ONGU...ANEN A.233

ADHX...FR-TR A.226 DCMT...-MP B.41 FCG A.142 ONGU...ANEN-SL A.233
ADKX...PESR-BP ... A.229 DCMW... B.42 FCP V09 IK A.130 PCBN-R/L B.75

«©
o
E S
gE
I
o]
o O

www.itmash.ru F.25
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Kart. Ne CTp. Kar. Ne CTp. Kar. Ne CTp. Kar. Ne CTp.
Catalog number Page Catalog number Page Catalog number Page Catalog number Page
PCKN-R/L B.75 SCMT...-BSMR B.50 SNMG...-BMRS B.53 T...-120/BT40 E.100
PCLN-R/L B.75 SCMT...-BSMS B.50 SNMG...-BMS B.53 T...-160/BT40 E.100
PDJUN-R/L B.76 SCMT...-BSR B.51 SNMG...-FMP B.53 T.../BT50 E.102
PDNN-R/L B.76 SCMT...-FP B.51 SNMG...-FMS B.53 T...-120/BT50 E.102
PDUN-R/L B.97 SCMT...-MP B.51 SNMG...-FP B.54 T...-160/BT50 E.102
PDUN-R/L 14 B.97 SCMW... B.51 SNMG...-MP B.54 T.../HSK-A32 E.81
PRDC-N B.77 SCMX... A.270 SNMG...-MRP B.54 T.../HSK-A40 E.81
PRGC-R/L B.77 SCRC-R/L B.84 SNMG...-MRS B.55 T.../HSK-A50 E.81
PRSC-R/L B.77 SCSC-R/L B.84 SNMM... B.56 T.../HSK-A63 E.82
PSBN-R/L B.78 SDAC-R/L B.85 SNMM...-BR B.55 T...-120/HSK-A63 E.82
PSDN-N B.78 SDHC-R/L B.85 SNMM...-BRP B.55 T...-160/HSK-A63 E.82
PSKN-R/L B.78 SDHT...AEFN-ALC A.271 SNMM...-RP B.55 T.../HSK-A80 E.84
PSSN-R/L B.79 SDHT...AESN A.271 SPGT C.61 T.../HSK-A100 E.85
PTFN-R/L B.80 SDHT...AESN-BM A.271 SPGW C.61 T...-120/HSK-A100 E.85
PTGN-R/L B.80 SDHW...AEEN A.271 SPKN...EDER A.241 T...-160/HSK-A100 E.85
PTR/L B.130 SDHW...AESN A.271 SPKN...EDSR A.274 T...-65/HSK-C32 E.86
PTTN-R/L B.80 SDJC-R/L B.85 SPKR...EDSR A.274 T...-70/HSK-C40 E.86
PWLN-R/L B.81 SDMT... A.272 SPKX... A.241 T.../HSK-C50 E.86
RCGT...-BAL B.48 SDMT...PDSR-BP A.272 SPMT... A.275 T.../HSK-C63 E.86
RCHX...MO... A.234 SDMT...SN A.272 SPMT...SN A.242 T.../HSK-E32 E.87
RCHX...MO-T... A.235 SDNC-N B.86 A.275 T.../HSK-E40 E.89
RCHX...MO-TR...TR A.234 SDQC-R/L B.101 SPMT...SN-BP A.275 T...-80/HSK-E40 E.89
RCHX...MO-T...T A.235 SDUC-R/L B.101 SPMW... A.242 T...-120/HSK-E40 E.89
RCKT...MO-TT A.235 SEHT...AFFN-ALC A.238 A.275 T.../HSK-E50 E.91
RCKX...MO-TR A.235 A.272 SRDC-N B.87 T...-120/HSK-E50 E.91
RCKX...MO-TRT A.236 SEHT...AFFN-ALC... A.238 SRGC-R/L B.87 T.../HSK-E63 E.93
RCMT...MO B.49 SEHT...AFFN-HB10F A.238 SSBC-R/L B.88 T...-120/HSK-E63 E.93
RCMX...MO B.49 SEHT...AFSN A.238 SSDC-N B.88 T...-160/HSK-E63 E.93
RDHW...MO... A.236 SEHT...AFSN-BM A.272 SSKC-R/L B.88 T.../HSK-F63 E.94
RDHX...MO... A.236 SEK/B E.5 SSSC-R/L B.89 T...-90/HSK-F63 E.94
RDHX...MO-TK A.247 SEK/MK E.6 STAC-R/L B.90 T...-120/HSK-F63 E.94
RDKT...MO-TT A.237 SEKN...AF A.238 STCC-N B.90 T...-160/HSK-F63 E.94
RDKX...MO-TK A.247 SEKN...AFEN A.238 STFC-R/L B.90 TSF...-60/AD40 E.97
R...S A.266 A.273 STGC-R/L B.91 TSF...-100/AD40 E.97
R...SN A.266 SEKN...AFSN A.238 SVHB-R/L B.92 TSF...-140/AD40 E.97
R...SN/SV A.266 A.273 SVHC-R/L B.92 TSF...-60/BT40 E.101
R...SV A.266 SEKR...AFSN A.238 SVJB-R/L B.93 TSF...-40/HSK-A63 E.83
S74P B.105 A.273 SVJC-R/L B.93 TSF...-70/HSK-A63 E.83
SAHT...AA EN A.237 SEKR...AFSN-BM A.239 SVJO-R/L B.93 TSF...-100/HSK-A63 E.83
SAHT...AAER A.237 A.273 SVLC-R/L B.102 TSF...-40/HSK-E32 E.88
SBK/MK E.5 SEK/RF E.6 SVOC-R/L B.102 TSF...-70/HSK-E32 E.88
SCA E.34 SEKT...AFSN A.239 SVQC-R/L B.103 TSF...-38/HSK-E40 E.90
SCAC-R/L B.82 A.274 SVUB-R/L B.103 TSF...-40/HSK-E40 E.90
SCC E.33 SEKW...AFEN A.274 SVUC-R/L B.103 TSF...-70/HSK-E40 E.90
SCDC-L B.82 SEKW...AFSN A.274 SVVB-N B.94 TSF...-120/HSK-E40 E.90
SCFC-R/L B.82 SELK E.7 SVVC-N | SVWWO-N B.94 TSF...-40/HSK-E50 E.92
SCGC-R/L B.83 SMN90 1103 A.181 SVZC-R/L B.94 TSF...-60/HSK-E50 E.92
SCGT C.60 SMN90 11035 A.182 SWLC-R/L B.95 TSF...-70/HSK-E50 E.92
SCGW C.60 SNHX...AE... A.239 T.../AD30 E.95 TSF...-120/HSK-E50 E.92
SCGT...-BAL B.49 SNHX...AESN-BM A.239 T...-80/AD30 E.95 TSFV...-110/12 E.103
SCK E.25 SNKQ...AN... A.240 T.../AD40 E.95 TSFV...-110/16 E.103
SCK-BZK E.31 SNKU...AN-TR A.240 T...-120/AD40 E.95 TSFV...-110/20 E.103
SCK-ESX E.29 SNKX...AN... A.240 T...-160/AD40 E.95 TSFV...-200/16 E.103
SCKT...ACTN A.270 SNKX...AN-T... A.241 T.../ADB40 E.96 TSFV...-250/20 E.103
SCLC-R/L B.83 SNKX...AN-TR...TR A.241 T.../ADB50 E.98 TA/MK-WF E.11
B.100 SNKX...AN-TT A.240 T...-120/ADB50 E.98 TCGT C.62
SCMC-N B.83 SNMA... B.52 T...-160/ADB50 E.98 TCGW C.62
SCMT... B.50 SNMG...-BFMS B.52 T...-80/BT30 E.99 TCGT...-BAL B.56
SCMT...-BSM B.50 SNMG...-BMR B.52 T.../BT40 E.100 TCGT...EL/ER-BC B.56
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Index of catalog numbers gc
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Kar. Ne CTp. Kar. Ne CTp. Kar. Ne CTp. Kar. Ne CTp.

Catalog number Page Catalog number Page Catalog number Page Catalog number Page P

TCMT... A.242 VCGT...-BAL B.62 WFLC-AK/A.. /... E.23 WNMG...-MRP B.68 8

TCMT...-BSMS B.57 VCGT...-P B.61 WFLC/A/SK E.19 WNMG...-MS B.69 2

[+]

TCMT...-FP B.57 VCMT...-BSMS B.63 WFLC/HSK E.14 WPB...AF... A.248 =§

TCMT...-MP B.58 VCMT...-FP B.63 WFLC-IK/A.../... E.21 WPB...FB... A.249 S
=

TCMW... B.58 VCMT...-MP B.63 WFLC-IK/HSK E.15 WPB...HF A.250 3 ;
o=

TER E.107 VNMG...-FMP B.64 WFLC-IK/HSK-A E.14 WPB...N... A.251 &3

TNHF...ANSN-BK A.275 VNMG...-FMS B.64 WFLC-IK/TR E.18 WPB...N...CF A.253

TNMG...-BFMS B.58 VNMG...-FP B.63 WFLC-K/MS E.16 WPR...AR A.255

TNMG...-BMS B.59 VNMG...-MP B.64 WFLC-K/TR E.18 WPR...AS A.256

TNMG...-EL/ER-BC B.59 VPGT...-BAL B.64 WFLC...M/A/AD E.20 WPR...CF A.257 3
=

TNMG...-FMP B.59 WCHX...-BAL B.134 WFLC/MS E.16 WPR...D A.258 g2
g o

TNMG...-FP B.59 WCHX...-BFM B.135 WFLC-OK/TR E.18 WPR...DN A.259 ;g

TNMG...-MP B.60 WE1-IKP/ESX16... E.48 WFLC/TR E.17 WPR...N A.254 §§

TNMG...-SF B.60 WE1-IKP/ESX16GB E.47 WFLP...-.../TR... E.45 WPR...SF A.260 32

TNMM...-RP B.60 WE2-IKP/ESX25... E.48 WFL...-.../TR... E.44 WPS A A.261

TPGT C.63 WE2-IKP/ESX25GB E.47 WFP.../TR... E.43 WPT A A.262

TPGW C.63 WE...DIN E.49 WF.../TR... E.42 WPV...CF A.263

TPKN...PDER A.276 WE...ISO E.50 WNGG...-FMS B.65 WPV...N A.264 %

TPKN...PDR A.242 WEN...DIN E.51 WNGG...-MS B.65 WRT... A.265 é

TPKN...PDSR A.243 WEN...ISO E.52 WNMA... B.65 XCGT...-P B.69 g2
a¥

A.276 WES...DIN E.53 WNMG...-BFMS B.66 XCKX...ZDR-TR A.243 '3‘;
<3

TPMR...-CF B.60 WES...ISO E.54 WNMG...-BMR B.66 XCNT...EN-TR A.243 &6

TPMR...-FM B.61 WESN...DIN E.55 WNMG...-BMRS B.66 XCNT...SN-TR A.244

TPUN... B.61 WESN...ISO E.56 WNMG...-BMS B.66 XCNW...SN A.244

UFC A.116 WF...-IKP/HSK-A... E.40 WNMG...EL/ER-BC B.67 XOKX...ZD-TR A.244

VBMT... B.61 WF...-IKP/MS... E.41 WNMG...-FMP B.67 XPHW...SR A.244

VCGT... B.62 WFLC/A... E.22 WNMG...-HPT B.68 XPNT...-BP A.276

VCGT...ALM A.243 WFLC/A.../... E.21 WNMG...-MP B.68 °
8=
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I
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PesbGoHakaTka
Threading Rolling
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Pictogram overview

OcCHoOBHble
General

CTtaHpapTbl AN XBOCTOBUKOB U PEXYLUUX YacTein
Standards for shanks and cutting edges

MpumeHeHne
Applications

pIN | CooTBeTcTBMe no DIN 228 B
228B| Corresponds with DIN 228 B
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H
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DIN
6535
HB
DIN DIN DIN DIN
8030C, (69861 (69871 (69871A

S
>
»n

3akaneHHble ctanu
Hardened steel

OT6eneHHbI YyryH
Cast iron
@ Hep>aBeloLas ctans

Stainless steel

LiBeTHble meTannbl
Non-ferrous metals

Cranb

Steel

TuTaHoBble crnnasbl
Titanium alloys

>KaponpouHble crnasbl

Heat resistant alloys

HRc!| Tsepa. matepuana < 52 HRC
<52) Material hardness < 52 HRC

HRC Tsepa. matep. < 52-65 HRC
Material hardness < 52-65 HRC

Teepga. matepuana < 55 HRC
Material hardness < 55 HRC

(3
N

Teeppa. matepuana < 58 HRC
Material hardness < 58 HRC

Tseppa. maTtepuana > 60 HRC
Material hardness > 60 HRC

AntomMuHun
&) Aluminium

TPE | TepmonnacTbl
&N/ Thermoplastics

'2 V% I\% I\%
c 183) 83 &3

Pexywme matepmuanbi

MokpbiTus
Coatings

Cutting materials
TBephocnnasHble

Solid

Carbide) Solid carbide
BhlcTpopexyLas cranb
High speed steel

BbicTpopexyLyas ctanb
nernposaHHas Ko6anbTom
High speed steel

MopoLukoBasi 6bICTPOPEX. CTanb
Powder-metallurgical steel
Kybunyeckuii HuTpug 6opa
Cubic boron nitride
Monvkpuctannamyeckuii
anmas

o) Q
(=)
=) =

AnmasHoe nokpbITve
Diamond coated
Nano-

e

| [(TieN] (Ti
it o [ (28] 8

Polycristalline Diamond

Edge profiles, spiral, spiral angle

Mpodunm Kpomok, cnupanbHbie, CUPanbHO-YrioBbie

Knaccbl To4HOCTH
Tolerance classes

MpsMble KaHaBKK
Straight fluted

BuHTOBbIE KaHaBKU
Spiral entry

CootseTcTByeT 15° yrny nogbema BUHTOBOW KaHaBKM
corresponds with 15 ° spiral angle

Yyron HepaBHOMEPHO cnupanu

HZS’ HZ]” .
389 449/ uneven helix angle

Yron pexylueit Kpomku 60°
Cutting edge of 60°

TOYHOCTb pexyLLeii 4acT dpesbl
Edge tolerances

ToYHOCTb pe3b6bl
Thread tolerances

nepem. 3y6

o
41“1—'
=
oo
Retay
REI
20,1
Y
N

X147 staggered tooth

npsimoii 3y6
straight tooth

CneumanbHble 0603Ha4YeHUs
Special features

Mopayva COX ueHTpanbHas
Central internal cooling

d Mopgada COXK ¢ 60K. BbIXOAOM
Internal cooling with side outlet

O6paboTtka 6e3 COX
Dry machining

h5 | TOYHOCTb XBOCTOBMKA
= ) Shank tolerances

588

TOYHOCTb XBOCTOBMKA METHMKA U packaTHIKa

Threading shank tolerances

re

@ O6paboTka ¢ COX
Wet machining
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®dpesepoBaHue

Milling
OGpaboTkun Tunbi
Processes Types

YepHosas YepHosas + MNonyuncrosas

. 2 . T

Roughing ¥Y ) Roughing + Semi finishing
Monyuncrosas YepHosas + Ynctosas
Semi finishing YYv) Roughing + Finishing
YucTosas Monyuncrosas + Yucrosas
Finishing YYv) Semi finishing + Finishing

YucToBas 1 YepHoBas, [NMHHOCTPYXKEUHbIE MaTepuarsi

Finishing and roughing, long chipping materials
YucTosas 1 YepHoBasi, ANMHHOCTPY>KEYHblE MaTepuansl

AlRi
Finishing and roughing, long chipping materials

@ TopueBoe dhpe3eposaHme O6paboTka Nas3os

Face milling @ Slotting

Konvposaxue PpesepoBaHne KapMaHOB
Copying

Pocket milling
‘ PpesepoBaHune yCTyrnos
WE_) Corner milling

g g PpeseposaHne No BUHTOBOW
S 2|
@ KoHTypHoe hpeaeposarme

ol

Circular milling

2 | HTepnonauun
Contour milling

DHC YepHosas/HucToBas KoHueBas dpesa
Roughing/Finishing end mill

% YepHoBasi/MncToBas KoHLEeBas hpesa Anis Hep)xasetoLen cTanm
Roughing/Finishing end mill for stainless steel

DHC | YepHoBasi/MucToBas KoHueBasi hpesa ans hpesepoBaHns nasa
SLOT) Roughing/Finishing end mill for slot milling

YepHoBas/YncToBas koHUeBas dpesa, HopManbHbIl Lwar
HF S ) .
Roughing/Finishing end mill, normal pitch

YepHoBasi/MncToBas KoHueBas hpesa, Menkuii war
Roughing/Finishing end mill, fine pitch

Yucno pexywmx KpoMoK
Number of cutting surfaces

. BbICOKOCKOPOCTHOE (hpeaepoBaHue ans TBepAbIX MaTepuanos
High speed cutting for hard machining

BblcokockopocTHoe hpesepoBaHue ansa ctanv
High speed cutting for steel

Yncno sybbes = 2
Number of teeth = 2

LMT Fette CtaHpapT ot | LMT Onsrud Craxnapt
sfﬁﬁtfm LMT Fette Standard sandarg) LMT Onsrud Standard

dpesa Ans BbICOKNX nopad dpesa Ans BbICOKNX nogay
2rond High feed cutter srond High feed cutter

[AnuHa pexylen 4acTtu
Cutting length

Z=| CBEpPXKOpOTKas, KopoTkas, ANMHHasA, CBEPXAIMHHAS
extra short, short, long, extra long

Zz] =) vz — zz
r22 = I — R —
= )

YepHoBasi/MucToBas koHUeBasi hpesa, HopM. Lwar, obLias ob6pab.
Roughing/Finishing end mill, normal pitch, general machining

@ YepHoBsasi/HncToBas KoHUesas dhpeaa, Menkuii war, 06pab. ctanu
Roughing/Finishing end mill, fine pitch, steel machining

YepHoBas dpesa BosaylHoe oxnaxaeHne
Rough milling cutter Air-Jet) Air-Jet

=

YucToBas 1 YepHOBasi, ANMHHOCTPY>KEYHble MaTepuansl
Finishing and roughing, long chipping materials

[ononHuTenbHble 0COGEHHOCTH
Special features

@ PapuycHas hpesa @ BawwmtHas dacka
Corner radius Edge protection chamfer

Ii' 3awmTHas dacka ¢ akcuanbHbIM BHYTPeHHUM nogsogom COX
J Edge protection bevel with axial internal coolant

' SawmtHasa dacka ¢ paguanbHbiM BHyTPeHHUM nogsogom COXK
Edge protection bevel with radial internal coolant

. YcuneHHbIii XBOCTOBUK . KoHuyeckas pexylias 4acTb
Reinforced shank Tapered cutting portion
qTP Y3Kkas 4acTb

CWN_J Narrow

ﬂ TouHOCTb pexyul. yactn js14 m TouHOCTb pexyul. yactn k11
(=1 Cutting width js14 = Cutting width k11
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KoHuesbie ¢pesbl

®pe3bl ¢ CHM

CMeHHbIe NNacTHHbI

Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CsepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka

L]
X
3
o
<
E
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o

Milling with end mills

Milling with indexable inserts

Threading Rolling

Clamping




0630p NUKTPOrpamm
Pictogram overview

TouyeHune
Turning
JepxxaBka, Hapy>xHasi o6paboTka OnpaBka, BHYTpeHHsisi o6paboTka
Tool holder, external machining Tool holder, internal machining
(_— —
aiﬁ DCLN-R/L ‘é iﬁ DDJN-R/L = PCLN-R/L 29629 / 29529
) Jese = —
goiﬁ DSSN-R/L @i DTJINR = PDUN-R/L = PDUN-R/L 14
DWLNR E PSKN-R/L e PTFN-R/L
I N 9
% | MSSN-R/L e MTJN-R/L Y PWLN-R/L
g aff y
-
w B MWLN-RL f= scroRL 95 scloAL
i’# PCBN-R/L "}ﬁ PCKN-R/L ﬂg SDQC-R/L % SDUC-R/L
D)
PCLN-R/L ‘é iﬁ PDJN-R/L E% STFC-R/L izén: SVLC-R/L
) D
’é‘iﬁ PDJIN-R/L @’g‘ PDNN-R/L Lg:-: SVOC-R/L A= SVQC-R/L
(= ) &
%) PROCN PRGC-R/L G svus-RL = svuc-RL
léi' PRSC-R/L %E'-.i' PSBN-R/L ﬁ SWLC-R/L % S74P
T f
ﬁ-"' PSDN-N ﬂa PSKN-R/L
[l i
I [
ﬂ!J PSSN-R/L "‘ PTFN-R/L
oh []
-~ (=
@i‘ PTGN-R/L E@j‘ PTTN-R/L CneumanbHas AepxaBKka, 06pa6oTka NiacTuKoB
pecial tool holder, plastics machining
R s
=¥
95; 11 PWLN-R/L =
- BM
= SCAC-R/L ol SCDC-L
= Eil
!,“a SCFC-R/L 'A, SCGC-R/L
NN @J
= jmy
aﬂ SCLC-R/L ggﬁ‘ SCMG-N
[
SCRC-R/L %’ﬁ SCSC-R/L
(.
SDAC-R/L SDHC-R/L

@ SDJC-R/L @.i SDNC-N
—Jdﬁﬁ SRDC-N [i-iéi SRGC-R/L
(m I i
=] SSBC-AL EI' SSDC-N
ﬁ-i SSKC-R/L ﬁ%ﬁ SSSC-R/L
%f?' STAC-R/L "Jjgi STCC-N
ﬂ-ﬁ STFC-R/L %E'ﬁ STGC-R/L
ﬁ SVHB-R/L ﬁﬁ SVHC-R/L
&‘ SVJB-RIL a" SVJC-R/L
gﬁ SVJO-R/L @‘i SVVB-N
@i" SVVC-N | SWO-N SVZC-R/L

SWLC-R/L
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CBepneHue
Drilling

Tunbl oTBepCTUi
Types of holes

AnuHa pexyLwei 4acTu

CKBO3HOE pe3bboBOe OTBEPCTUE
3xD 5xD ) Through hole threads

Cutting length
a KOPOTKas, ANMHHas, CBEPXAIMHHAs
wzzn) short, long extra long

2zz
2z

Yron npu BeplunHe Tunbl

Tip angle Types

g’ t'/‘é % t%’ t%’ 90°/118°/120°/130°/140° Yron LMT Fette CtaHpapT T | LMT Onsrud Craxnapt
90°/118°/120°/130°/140° Angle sandard) LMT Fette Standard sandarg) LMT Onsrud Standard

O6pab6oTka pe3bb
Threading

CBSDJ’IO Ana oTBepC Wi noa
TI CBepno ons rny6okoro
. )

T | packaTHuk )
Core hole drill for forming taps ceepners Deep hole drill

YHuBepcanbHoe cBepno
Universal drill

Tunbl 06paboTKn pe3b6
Thread types

MeTpuryeckas pe3bba
Metric thread

M| und] (owe e e (@]

Twunbl oTBepCTUi
Types of holes

. Inyxue oTBepcTus, rnybuHa oteepcTus < 2 x d
=2xd) Blind holes < 2 x d hole depth

CKBO3Hble 0TBepCTusi, rnybrHa oTBepcTus < 2 x d
s2xd) Through holes < 2 x d hole depth

T'nyxue n CKBO3HbIe OTBEPCTUS
Z) Blind and trough hole

gD

fcn 06paboTka pe3bObl FyXoro 0TBEPCTHS
2xb J |25xb) (3xb ) Blind hole thread

O6paboTka pe3bbbl CKBO3HOro 0TBEPCTUS
Through hole thread

@
X
o

®dopmbl 3aX0A4HOM HacTu
Chamfer forms

B 3axopHas YacTe Tvna B, 3,5-5 BUTKOB pe3bbbl
Thread chamfer form B, 3.5-5 Thread

=X =X

Tunbl
Types

Cast iron machining Hard machining

O6paboTka YyryHa @ O6paboTka TBEp. MaTepuasnos

BbICOKONPOU3BOA. packaTka

High performance forming

Bbicokonponsso/.Hapeska pe3bobl
High performance tapping for synchro

==
—

HopmanbHsbin Tun CnnaBbl HA OCHOBE HUKeNs

Type Normal Ni-Materials

MopoLuKoBebIi 6biIcTPOPE3 PackaTHUK ¢ kaHaBkamu ans

HSS-E-PM Material COX
Forming tap with lubrication
grooves

.| Ti n Ni-cnnaBbl Acme pe3bba
TiNij 1 2 N alloys Acme thread

v Universal V | HepxaBetowas ctanb
Universal Dry | Stainless steel

YHusepc. o6pa6oTka ¢ MQL g YHnBepcanbHas o6paboTka
DryS) Universal machining for MQL Universal machining

YHuBepcanbHas obpaboTka G MopgynbHbIn METHMK
Universal machining Modular tap
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KoHuesbie ¢pesbl
Milling with end mills

Milling with indexable inserts

®pe3bl ¢ CHM

CMeHHbIe NNacTHHbI

Indexable inserts

3y6otpesepoBaHne
Gear cutting

Touenne
Turning

CeepneHue
Drilling

0O6paboTka pe3b6

Threading

PesbGoHakaTka
Threading Rolling
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OcHacTtka, Thermogrip
Clamping, Thermogrip

Bepcun
Versions

P3mepbl Aep)xaBok
Holder sizes

MpepoxpaHutensHas mydTa
Safety coupling

KomneHcauusi oces. cxxartusi
Length compensation press.
PapnanbHas koMmneHcauusi
Ycunnutenb gasneHns
Champfer pressure booster

Radial parallel float
@ OTBepcTre ansa vuna
Hole for data medium

KomneHcauysi oces. paciump.

+) Length compensation traction
N | Hactponka gnvHbl

-

- # Length adjustment

Ha wapukoBbix NOALUMHMK.
On ball bearings

)
_» | CoocHocTb
Concentricity

MwuHumansHoe konuy. COXX
Minimum quantity lubrication

®opma AD 30
Forme AD 30

[aeyHbIN KoY
Wrench

YnnoTHSoWWA AncK
Sealing disc

@ [alika gns uaHru
Collet nut

BbICTPOCMEHHbI aganTop

Quick change adapter

Pasmep cBepna
[Em]
Thread size
MopxoanT Aans rny6oKmx

nonocTen
Suitable for deep cavities

LlaHra
Collet

BuHT
Screw

BbICTpOCMEHHbIN aganTop
Quick change adapter

BbICTPOCMEHHbI aganTop
Quick change adapter

= MoxpbiTne
coated) Coated

(o2} wm (>
w o4 |©0

/

ﬁ TeomeTpuyeckuin KOHTYp 3°
. Contour geometrie 3°

TeoMeTpuYeckuii KOHTYp 4,5°
' Contour geometrie 4.5°

i & & Mopaya COX
15 bar Coolant passage
Rubber-|  (Rubber-| (Rubber- Rubber-Flex
Flex®| |Flex® |Flex®
423 440 443 Rubber-Flex

C6anaHcrpoBaHHbIi Ans. ..
Balanced for ...
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npombiwneHHoe obopynosaHue

UHTEPTYJ/IMALL

KomnnekcHole nocmaeku 060py008aHUA U UHXUHUPUH2

Kommnanus "UHTEPTYJIMAIIL" - nocTaBIIMK HHCTPYMEHTA

LMT B Poccuu.

LMT - rpymna KoMmMmaHui oOmer uucieHHoctbio Oomee 3000

yenoBek. Kaxknmas kommaHusi — Juaep pbIHKA B CBOeW o0macTw,
npejyiararoiias COBpeMEHHbIE TEXHOJIOTMYECKUE U UHCTPYMEHTAJIbHbBIC
pelleHus IS BCETO CIEKTpa 3a/1a4 METaNI0O00padOTKH.

"
LMT+TOOLS

Qe

JIns1 3aKka3a HHCTPYMEHTA U TEXHUYECKUX KOHCYJIbTAIUA 0OPOpPMUTE
3aKa3 Ha HallleM CauTe
wwuw.itmash.ru
Hammm cotpyiHUKY OnepaTUBHO CBSHKYTCS ¢ Bamu.
Bl MokeTe npuckuiaTh Baru 3asBKy U BOMPOCHI HA SJIEKTPOHHYIO
MOYTYy
inbox@itmash.ru
WJIM 3BOHUTE IO TeyeOHY
(495) 668-13-58.
BbI Taxke MOXKeTe BOCIIOIb30BaThCS gﬁOpMOﬁ 3as68KuU Ha caume.

npomswnennoe obopynosamnue WWW.itmaSh.rU

MHTEPTynMAm inbox@itmash.ru

(495) 668-13-58

KomnnekcHole nocmageku 060pyd0o8aHus U UHXUHUPUH2
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