IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for milling ansa ¢pesepoBaHus
system oznaczen wg ISO ISO - designation system cuctema o6o3Ha4yeHus no ISO

frezowanie! milling! dpesepoBaHue!

OZNACZENIE PLYTEK WG ISO / ISO DESIGNATION OF INSERTS / KOOOBbIE OBO3HAYEHUA MNACTUH MO ISO.
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Inserts with ground minor cutting edges

WnudosanHan hacka

2.Wedtug wielkosci plytek
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IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for miling ans dopesepoBaHus

klasyfikacja tamaczy - zastosowanie / classification of chipbreakers - application
Knaccudukaumsi CTPYXXKONOMOB - NPUMEHeHne
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IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for miling ans dopesepoBaHus

tamacze - zastosowanie - gatunki weglika spiekanego - predkosci skrawania - Vc.
chipbreakers - application - grade of cemented carbide - cutting speeds - Vc.
CTPYXXKONOMbI - MPUMEHEHWE - MapK/ TBEPAOBO Crnaea - CKOPOCTH pe3aHus - Vc.

/ hllaglaci zastosowanie gatunki weglika spiekanego V I . \
chipbreaker licati de of ted carbid
eter, e s comertd cris ¢ m/min
S5M - srednio - doktadna obrébka stali, stali odpornej na korozje, P FP35M * 1 20 - 270
materiatow trudnoobrabialnych - egzotycznych.
SSM S5M - medium - precise machining of steel, corrosion resistant steel, M FP35M 1 20 - 220
exotic).
S5M - nonyuncToBas o6paboTka CTanu, KOPPO3MOHHOCTOIKOI CTanm, K(S) FP35M 30-80
TpyAHooGpabaTbiBaeMbIx MaTepuarnos - exotic.
BP30B ¢ | 120-220
P BM35I 120 - 220
FP40M 100 - 200
S6M - srednia obrébka - unwersalny tamacz do stali,
stali odpornej na korozje, zeliw, materiatéw trudnoobrabialnych. -
S6M - medium machining - universal chipbreaker for steel, corrosion BP30B 1 50 250
resistant steel, cast iron, exotics..
SéM S6M - ynctoBas 0b6paboTka - yHMBepcanbHbI CTPYXKONOM ANs cTanu, M BM35I 1 50 - 250
KOPPO3MOHHOCTOWKOW CTanu, YyryHa, TpyaHoo6pabaTbiBaeMblX
Waropnanon YR, TRIAOSH® FP40M % | 100 - 200
100 - 250
100 - 250
K(S) | BM3sI 30- 80
BP30B ¢ | 120-220
P BM35I 120 - 220
FP40M 100 - 200
S7M - $rednia obrébka - unwersalny tamacz do stali, BP30B 1 50 = 250
stali odpornej na korozje, zeliwa, materiatéw trudnoobrabialnych.
S7M S7M - medium machining - universal chipbreaker for steel, corrosion BM35I 1 50 = 250
resistant steel cast iron, exotics. M
S7M uuctoBasi 06paboTka KOPPOIMOHHOCTOWKON CTanu, YyryHa, FP40M * 100 - 200
TpyAHooBpabaTbiBaeMbIX MaTepuanos. 1 00 250
100 - 250
K(S) BM35l Y%| 30-80
BM40I 30- 80
S8M S8M - srednia obrébka - do zeliwa. 140 B 280
S8M - medium machining - for cast iron.
S8M uuctoBas obpaboTka YyryHa. K(S) BM35| * 30 - 80
BM40I 30-80
N _ FP35M % | 120-270
S6T S6(7)T - s:elglm(:; obrolpka -kunwgrsqlnly tamacz do stali, P
stali odpornej na korozje, zeliwa.
S6(7)T - medium machining - universal chipbreaker for steel, corrosion FP40M 1 50 - 350
resistant steel, cast iron.
S7T S6(7)T - unctoBas 06paboTka - yHMBepcanbHbIA CTPYXKONOM ANs cTanu, FP35M 1 20 - 220
KOPPO3VOHHOCTOMKOM CTanu, YyryHa. M
FP40M 100 - 200
(SPKN...)| Fu25- obrébka doktadna i sredniodoktadna stali i staliw.
(TPKN___) FU25 - finishing and medium machining steel and cast iron.
FU25 FU25 - yuctosas v nonyyuctoBas obpabotka ctanu 1 nuToi cTanu.
A, A2, A3) - lekko $rednia obrébka stopéw lekkich (aluminium - plytki NK20M 300 - 500
polerowane) i materiatéw trudnoobrabialnych - egzotyczne.
22 A, A2, A3) - light medium machining of light alloys (aluminium -polished K(N) NK1 2M * 300 - 500
inserts) and exotic. _
A3 A, A2, A3) - nékka unctoBasi 06paboTka - NEKKMX MeTanmnos (anioMuHNin NK1 5H 300 500
-ngj;g{)igaawble NnacTuHbl) 1 TpyaHoobpabaTbiBaeMbIX MaTepuanos K(S) NKZOM 30 - 60
NK12M 30-60
SN SN - $rednia obrébka - do materiatéw twardych. H BH1 5A * 40 - 60
SN - medium machining - for hard materials.
\ SN uucrosasi obpaboTka - tBepable maTepuansl. /
® P Vc m/min pierwszy wybor! info.tech.
K apmm )295.297 nepBbIii BbIGOp! Tex.uHcbo.




IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for miling ana dppesepoBaHus

gatunki weglika spiekanego- zakres zastosowania / grade of cemented carbide - range of application

Mapku TBEpOOBO

cnnaea - cpepa NpMMeHeHust

/ materiat obrabiany gatunki weglika spiekanego \
machining material grade of cemented carbides
obpabaTbiBaeMblii MaTepuan Mapku TBEpAOBO crnasa
Pos | P10 [ P15 [ P20 [ P25 | P30 | P35 | P40 [ P45 [ P50
[ BP35C |
Stal [ NP20 I FP35M |
P steel
— [_BrsoB_ X
[ FP40M < |
[ FP35B
[ FU25 |
) [ FU25 - 60-350
Vc m/min 150.250 120-220
Mo5 [ m10 [ m15 | mM20 [ M25 M30 | M35 M40 | Ma5 [ M50
[ FP35M |
stal odporna
na korozje
caresten [ BP20C | BP30B |
M resistant steel
KOPPOVIOH- [ Fpaom 3%
HOCTOWKasi
cTanke
Vc m/min 150-250 120-220
[ FU25 - 60-300
170-290 [ 100-250
K05 K10 [ K15 | K20 [ K25 [ K30 K35 | Kao | K45 [ K50
stopy lekkie
light alloys | A bl
[ FP35H 3
m/min 300-600 300-500
materiaty K05 K10 [ K15 K20 [ K25 | K30 | K35 [ K40 | Ka5 [ K50
trudnoobrabialne A
[ BM35| xdl
- exotics | BMmaol |
TPypHo0GpsGaT
Baemble
mMatepuarnbl
m/min 30-80
HO5 H10 [ H15 | H20 [ H25 [ H30 [ H35 | H40 [ H45 [ H50
materiaty twarde N
[ BH15A < |
H hard materials
tBepable
Martepuarnbl
k Ve m/min | 30-80
%
+ <€ > +
Odpornosé¢ na zuzycie Ciagliwo$¢
Wear resistance Toughness
M3HococToMKOCTh BsiskocTb
info.tech. P Vc m/min pierwszy wybér! ®
tech.info.  304-309 M fzmm first choice! P ﬂ Fﬂ ﬂ
Tex.nHdo. B apmm )295.297 nepBbiii BbIGOP!




IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

do frezowania for milling ans dpesepoBaHus

/ - gatunki weglika spiekanego grade of cemented carbide mapku TBEpaoBo cnnae}
o g 5 $os P M K(N) K(S) H
Lc2 "3%%@ g«s 588 5=
550 |p3eisE 88 | 3%e < |z
See [Eisoe B3| ii: |28 8/ s |BIE| |8
§88 |2%8%c8 255 | S22 |aaala X |==2 I
HPKT 0604 AZER STM °Te B R E gsg N 72' u-;&;; 7; 72' 8 72'
o g S
HPKT |06/04 AZER | S6M [ ] [ J
HPKT |06|/04 AZER ST™M | @
RDLT12T3MOS - S6M HPCT |06 04 AZER A3 o
RDHW |10|T3 MO SN O
RDHW |12|04 MO SN O
RPMX 1204 S7TM RDHX [10|T3 MO A3 O
RDHX [12/04 MO A3 O
RDLT |10/T3 MOS S6M @)
RDLT |12/04 MOS S6M @)
RPMX1204 S6M
RPHX |12/04 MO S8M 00
RPMX [10|T3 MO S6M o
SDKT09T308 SR S6M RPMX (10|T3 MO S7TM (] O
RPMX (12|04 MO S6M o
RPMX (12|04 MO S7M [ O
SDHT |09/T3|08] FR A3 o
SDKT09T308 SR S7TM
SDKT |09|T3/08] SR S6M [ LJL
SDKT |09|T3/08] SR STM |@
SDKT |(09|T3/08 SR S8M [
SDMT1205PDR S6T
SDMT |12/05 PDR S6T [ J
SOKU (15|05 AZER | S6M |@ e o ©)
SOKU 1505AZER S6M XDLT 10T3]08 ER S6M O O O O
XDLT [10|T3|08| SR S7M 0|0 @)
XOLT |13|04|10] ER S6M L JL JK L JLJ
\_ XOLT [13/04/10] SR S7M [ J )
O -na zzmév:ienie I do uzgodniepia: Itermin realizacji, seria
- to order - for settlement: term of realisation, serie & A
XDLT10T308 SR S7TM - Ha 3aKas - Mo [JOrOBOPEHHOCTU: CPOK peanuaaumm, cepus pierwsz_y wybor! nowosc!
. - dostepny z magazynu / available on stock / goctyneH co cknaga EreStggglgil!ﬁo | neW!
Uwaga! Doktadny zakres zastosowania na stronie 290-291. . . HOBMHKa!
Note! Precise range of application on page 290-291.
BHumanue! ToyHas cpepa npumerenns Ha ctp. 290-291.
1s0 S PAFANA g 1S0 S PAFANA g 150 R PA R 1s0 L H PAFANA Y
XOLT130410 ER S6M Q )
P ﬂ rﬂ “ ® Ve mimin 304-309  tonninn
K apmm ) 295.297 Tex.nHdo.




IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

APET1604PDFR-A2

APKT1604PDER-S5M

APKT1604PDER-S6

APKT1604 PDTR FU2

RPMT1204MOSN

SEHT1204AFFN -A

SEHT1204AFSN

SPKN1203EDR EE

SPKN1203EDTR

TPKN1603PDR - EE

TPKN1603PDTR
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info.tech.
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do frezowania for milling ans dpesepoBaHus

Iso

e _ gatunki weglika spiekanego grade of cemented carbide mapky Te8pA0BO cnnasa)
o § 15| Ba P M KIN) [K(S)
Lco [002 En| 298 = S
§59 |pz=23: 355 | 33t |_lo |loi= |= == |
©S 318 |8 | %55 o6 |Z|Mm|w|m|w L Z =z m
5 | &° e P Pl | BX
APET |10/03 PDER| A2 [ J
APET [16/04 PDFR| A2 LJK.J
APKT [10/03 PDER| S5M [
APKT [10/03 PDER| S7T [ J
APKT (10/03 PDER| S6T o @ o
APKT (1604 PDER| S5M [ J
APKT (16|04 PDER| S6T o o
APKT (16|04 PDER| S7T o
APKT (16|04 PDER| S6T @)
APKT (10/03 PDTR o
APKT (16|04 PDTR o
RPMT (12/04 MOSN @)
SEHT |12|04 AFSN [ o
SEHT |12|04 AFFN A [
SPKN (12|03 EDR EE |@ [
SPKN |12/03 EDTR ([ ]
SPKN (15|04 EDTR [ J
TPKN [16/03 PDR | EE @O @
TPKN |22/04 PDR | EE @O @
TPKN (16|03 PDTR [ J
\_ TPKN [22/04 PDTR @ Y,
O - nazaméwienie - do uzgodnienia: termin realizacji, seria
UWAGA! - to order - for settlement: term o_f realisation, serie pierwszy wybér!
NOTE! - Ha 3aka3 - No [J0rOBOPEHHOCTN: CPOK pean1aaumi, cepust first choice!
BHUMAHME! - dostepny z magazynu / available on stock / A0CTyneH co cknaaa nepebiii BbIGop!

FU25

R PAI

FANA

IS0

128-142

Uwaga! Doktadny zakres zastosowania na stronie 290-291.
Note! Precise range of application on page 290-291.
Brumanue! TouHasi cpepa npumeHeHns Ha cTp. 290-291.

PAFANA

S s ISO S PAFANA S ISO A T PAFANA T
N

P Vc m/min ®
= PAEANA
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IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for milling ans dpesepoBaHus

do przecinania - LFMX for parting-off - LFMX nnacTtunbl anga otpesanus - LFMX

( gatunki weglika spiekanego grade of cemented carbide mapku TBEpaoBO cnnaBa\
o |4 |5 P M K(N) K(S)
259 og %m §m 32
§59 |93=%y ¥zf [g|ox ol T
LFMX %.E’% 25 ;IE:r-ﬁqg; gg; 8 cuf") 3 g :.g 3
§88 |gogR ge g2 (oja(n oo a
0T o 5|8 |8 G 5 S| M|w m| [TH
I1SO = * * *
D LFMX 2 o (o Oe e o [
LFMX 3 [ Jl®)[ O @ e |0 [
PAFANA LFMX 4 ®Oe OO o] |10 O
@ LFMX 5 O O
LFMX . LFMX 6 ©) ©) )
do rowkowania - PT. for grooving - PT. nmacTuHbl O TO4YeHUs1 KaHaBKoB - PT.
1 gatunki weglika spiekanego grade of cemented carbide )
N ; MapKv TBEpAOBO cnnaBsa
§55 o P M K(N)| |K(S)
053 L |8 oEE2 e Tl x
H 322%0z58s 5 | [ z | |E
PTN-2.-...-... 823 5z 555525 E ] . e =
8358 505833588 & o o o o
(TH [TH L. [TH
pal PTN-22-2.0-0.2 [22,0/20/02 /15| |® [ ) [ o o
"} PTN-22-2.5-0.2 [22,012,5/0,2/20 | |® L ® o L
l . |_ PTN-22-3.0-0.3 (220 30/03/25| |® [ [ [ o
prostokatna (doktadna)
rectangular (finishing) PTN-25-4.0-0.4 25,0 4,0 0,4 3,0 (] (] (] [ J [ )
npmoyronsHas (towras) | PTN-25-5.0-0.4 |25.0 5,004 3,5 | |® ° ° ° °
(_PTN-25-6.0-0.4 |1250/6,0 04 40| |® [ e o e

O - na zamoéwienie - do uzgodnienia: termin realizacji, seria . - dostepny z magazynu / available on stock / goctyneH co cknaga
- to order - for settlement: term of realisation, serie
- Ha 3aKa3 - Mo JOrOBOPEHHOCTU: CPOK peanu3aaLuu, cepus

stal

steel P
cTanb

stal odporna na korozje

corrosion resistant steel M

KOPPO3UOHHOCTOIKAsH CTasb

stopy lekkie
light alloys
NEKkme meTannbl

K(N)

trudnoobrabialne - exotics

TpyaHoobpabaTtbiBaemble

marepuanbi

K(S)

GATUNEK GRADE MAPKA
P10 P15 P20 P25 P30 P35 P40
FP35H *
m10 M15 M20 M25

FP35H *

K10 K15 K20 K25
FP35H 7,’3{
K10 K15 K20 K25

FP35H 7,’3{

Ve m/min

80 -190

80 - 180

80 - 160

80 - 300

40 -70

PATANA)

P Vc m/min
M fzmm
128-142 K apmm J795.297

pierwszy wybor!
first choice!
nepsblii BbIGop!

info.tech.
238 tech.info.
304-309 tex.uHdo.



IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for miling ans dopesepoBaHus

tamacze - zastosowanie - gatunki weglika spiekanego - predkosci skrawania - Vc.
chipbreakers - application - grade of cemented carbide - cutting speeds - Vc..
CTPY>KKOSMOMbI - MPUMEHEHWE - MapKku TBEPAOBO CrylaBa - CKOPOCTM pe3aHus - Vc.

HPKT: S6M, S7

N
zastosowanie obrébka doktadna obrébka sredniodoktadna obrébka zgrubna
application finishing medium machining roughing
npuMeHeHne yuctosasi obpaboTka nony4uctosas obpaboTka YepHoBas obpabotka
Ve m/min | fzmm apmm |Vem/min| fzmm apmm |Vcm/min| fzmm ap mm
stal
Zﬁi’ P 60-350 |0,05-0,15| 0,10-1| 60-350 | 0,1-0,35 1-3 60-350 | 0,1-0,25 3-4
Comosion resistantsieel |\f] | 60-200 0,05-0,15 0,1-2 | 60-200 | 0,1-030 | 2-4 | 60-200 | 0,1-0,25  3-4
KOPPO3MOHHOCTOKas CTarnb
_ 100-350 |0,05-0,15| 0,10 -1 |100-350 | 0,1-0,35 1-3 |100-350 | 0,1-0,25 3-4
J
RPMX: S6M, S7M, RPHX: S8M
( zastosowanie obrébka doktadna obrébka sredniodoktadna obrébka zgrubna h
application finishing medium machining roughing
npuMeHeHne uncToBas obpaboTka nony4ncroBas obpaboTka YepHoBasi obpaboTka
Ve m/min| fzmm apmm | Ve m/min| fzmm apmm | Ve m/min|  fzmm ap mm
stal
212?1' P 120-250 | 0,08-0,6 | 0,1-1,5| 80-220 | 0,08-0,15| 1,5-3 80-180 | 0,05-0,15] 3-6
B 100-220 | 0,08-0,6 | 0,1-1,5 | 80-200 |0,08-0,15 1,5-3 | 80-160  0,05-0,15 3-6
KOPPO3MOHHOCTOKasH CTasb
trudnoobrabialne - exotics
TpPyAHOOGpaGaTbiBaembie K 15-110 | 0,08-0,6 | 0,1-1,5| 15-110 |0,08-0,15| 1,5-3 15-80 |0,05-0,15, 3-6
L marepuanb )
SDKT: S6M, S7M, S8M SDMT: S6T
( zastosowanie obrébka doktadna obrébka sredniodokfadna obrébka doktadna h
application finishing SDOQ medium machining SDOQ finishing SDMT1205...
npumeHeHne uucToBast obpaboTka nony4ucrosas obpaboTka uucTosast obpaboTka
Ve m/min  fzmm apmm Vecm/min  fzmm apmm Vcm/min  fzmm ap mm
stal
steel P | 150-350 0,05-0,15| 0,1-2 | 80-200 [0,10-0.25| 2-4 | 90-350 |0,10-0,40| 1-6
tal od k j
Corrosion resisiant seer ] | 100-280 (0,05-0,15| 0,1-2 | 80-200 0,10-0,25| 2-4 | 90-250 0,10-0,40 1-6
KOPPO3MOHHOCTOKas cTarb
150-280 0,05-0,15| 0,1-2 (120-200 |0,10-0,25 2-4 |90-280 0,10-0,40 1-6
trudnoobrabialne - exotics
O GOl (D K 15-110 |0,05-0,15| 0,1 -2 15-110 |0,10-0,15 2-4 | 25180 [0,10-0,40 1-6
L marepuanb )
SOKU: S6M
1 zastosowanie obrébka doktadna obrébka sredniodoktadna obrébka zgrubna )
application finishing medium machining roughing
npuMeHeHue yncToBas obpaboTtka nonyuucrosas obpabotka yepHoBasi obpaboTka
Ve m/min| fz mm apmm | Ve m/min| fzmm apmm | Ve m/min| fzmm ap mm
stal
cSTt:ﬁ.I, P 60-350 | 0,05-0,15| 0,1-2 | 60-350 | 0,1-0,45  2-4 60-350 | 0,1-0,35 | 4-6
B 60-200 0,05-0,15| 0,1-2 | 60-200 |0,1-0,30 | 2-4 | 60-200 |0,1-0,25 | 4-6
KOPPO3MOHHOCTOKas cTasb
_ 100-350 | 0,05-0,15| 0,1 -2 |100-350 | 0,1-0,45 | 2-4 100-350 | 0,1-0,35 | 4-6
trudnoobrabialne - exotics
prnHoﬁ:?:::;;:aeMHe K 110-150 0,05-0,15 0,1-2 (110-150 |0,1-0,15 2-4 110-150 | 0,1-0,15 | 4-6
N\ J
info.tech. ®
infotech:  304-309 q ﬂ“ﬂ
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IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

do frezowania for milling ans dpesepoBaHus

materialy - gatunki weglika spiekanego - predkosci skrawania - Vc.
materials - grade of cemented carbide - cutting speeds - Vc..
maTtepuansl - Mapku TBEPAOBO CraBa - CKOPOCTY pe3aHus - Vc.

Materiat obrabiany Typ obrébki / stop L";?g:g::
ISO Work piece material Type of treatment / alloy T
06pab 7 Bun o6paGorkn / Bepaocty
pabaTbiBaeMblii MaTepuarn na obpabotku / cnnae HB
wyzarzana / annealed / oToxokeHHast < 0,15%C 125
Stal weglowa
Non alloyed steel wyzarzana / annealed / oTOXKeHHast 0,15%-0,45%C 150-250
YrnepogucTasi ctanb
odpuszczana / tempered / 3akanexHas > 0,45%C 300
) wyzarzana / annealed / oToxokeHHas 180
Stal niskostopowa
Low alloyed steel
P HW3Ko NlerupoBaKHan cTank odpuszczana / tempered / 3akaneHHas 250-300
odpuszczana / tempered / 3akaneHHas 350
Stal wysokostopowa wyzarzana / annealed / oToxoxeHHast 200
High alloyed steel
Bbicoko nervpoBaHHasi cTasnb odpuszczana / tempered / 3akaneHHas 350
Stal nierdzewna wyzarzana / annealed / oToxokeHHas ferrytyczna / ferritic / peppuTHas 200
Stainless steel
Hepxasetowjas ctanb odpuszczana / tempered / 3akaneHHas martenzytyczna / martensitic / MapTeHcuTHas 325
. ferrytyczna martenzytyczna / ferritic - martensitic
wyzarzana / annealed / oTo)XokeHHas (hepPUTHO MapTeHCHTHAS 200
Stal odporna na korozje
Corrosion resistant steel hartowana / quenched / 3akaneHHas austenityczna / austenitic / aycteHnTHas 180
M KoppoaunoHHo croiikas
cTanb utwardzana / hardened / Teepaas duplex / duplex / duplex 230-250
martenzytyczna austenityczna / martensitic austenitic
utwardzana / hardened / TBepaas MapTEHCUTHO ayCTeHMTHAS 330
el S perlityczne - ferrytyczne / pearlitic- ferritic 180
Grey cast iron NeprIMTHO EPPUTHBIN
Cepbiit YyryH perlityczne - martenzytyczne / pearlitic - martensitic 260
NEPANTHO MapPTEHCUTHBbIA
Zeliwo sferoidalne ferrytyczne / ferritic / dheppUTHBbIit 160
Spheroidal cast iron
Marhuesbii dyryH perlityczne / pearlitic / nepnnTHbIit -
Zeliwo ciagliwe ferrytyczne / ferritic / doeppuUTHbIiA 130
Malleable cast iron
Koskuit 4yryH perlityczne / pearlitic / nepnuTHbIN 230
A'“"‘i"i“:‘l:a::;g;’n‘l‘j’ przarchki nieutwardzane / non hardened / HeTeepable 60
Aluminium wrought alloys
AntomuHneBble gecbopuypyemsle cnnass | Utwardzane / hardened / Teepabie 100
nieutwardzane / non hardened / HeTBepable <12% Si 80
Aluminium:stopy odl
Aluminium cast iron utwardzane / hardened / TBepable <12% Si 90
AnomM1HVeBble NUTeliHbIE Cnasbl
nieutwardzane / non hardened / HeTBepable >12% Si 130
stopy obrabialne (1%Pb) / machining alloy stock (1%Pb)
K(N) cnnasbl k o6pabotke (1%Pb) -
B S G mosiadz, czerwony braz / brass, red bronze 20
o cop‘:){er alloys naTyHb, KpacHas 6poH3a
Cu: cnnasbl Meaun braz / bronze / 6poH3a 100
miedz bez otowiu i miedz elektrolityczna / leed-free cooper and elektrolytic copper
Moz 663 CBHLA M ONeKTPONMTNECKaR Medb 100
tworzywo termoutwardzalne / thermosetting plastics -
Stopy nien liczne TEpPMOpeaKTUBHbIE NacTMacchl
Non-metalic materials tworzywa sztuczne wzmocnione wiéknem / fibre-reincorced plastics o
HeMeTananeCKMe maTtepuans nnacTMacchbl yCUneHHoe BOSIOKHOM
ebonit / hard rubber / a6oHuT -
wyzarzane / annealed / oTOXKeHHble Baza Fe / Fe - base /Ha ocHoBe XKenesa Fe 200
. hartowane / hardened / 3akaneHHble Baza Fe / Fe - base /Ha ocHose Xenesa Fe 280
Trudnoobrabialne
Heat resistant alloys - Baza Nikiel lub Kobalt / Nickel or Cobalt - base
TpyaHoobpabaTsizaemble Wwyzarzane / annealed / oTOXoKeHHble Ha ocHose Hukens unu Kobansta 250
matepuaribl iki f N
K(S) hartowane / hardened / 3akaneHHble Egzgcmléfuﬂfeﬁ: mlvt, kg'scalf.,ell%r Cobaitigbass 30-58 HRC
Baza Nikiel lub Kobalt / Nickel or Cobalt - base 1500-2000
lane/ cast / nuTele Ha ocHose Hukens unu Kobansta N/mm?
Stopy tytanu Czysty tytan / Pure titanium / YucTbiit TutaH R, 440*
Titanium alloys
Crnasbl TUTaHa Stopy alfa + beta / alfa + beta alloys "
Anba + 6eTa cnnasbl R, 1050
utwardzana i odpuszczana / hardened and tempered /
:::;Z::Sast:t:ll TBepAas 1 3akaneHHas 55 HRC
eI GERD utwardzana i odpuszczana / hardened and tempered / 60 HRC
TBepAas 1 3akaneHHas
H Odlewy kokilowe / Chilled "
castings / KokunbHble OTIIMBKY lane / cast/ nuTuie R, 400
Zeliwa utwardzane / Hardened | utwardzane i odpuszczana / hardened and tempered / 55 HRC
\ cast iron / 3akaneHHblin YyryH TBepAble U 3akaneHHble /
P ﬂ rﬂ “ ﬂ ® *R,- twardos$¢ mierzona w MPa inf(l){t_e(;h.
- ultimate lensile strength, measured in MPa ech.info.
- TBepaoCTb B MPa 304-309 tex.uHdo.




IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

do frezowania for milling ans dopesepoBaHus

materialy - gatunki weglika spiekanego - predkosci skrawania - Vc.
materials - grade of cemented carbide - cutting speeds - Vc.
maTtepuansl - Mapku TBEpPAOBO CraBa - CKOPOCTY pe3aHus - Vc.

APKT | SPKN | TPKN)
BP30B FP35B FP40M BP15H NK15A BM35I BM40I BH15A FU25 | FU25 | FU25
Ve (m/min) | Ve (m/min) | Vc (m/min) | V¢ (m/min) | Vc (m/min) | Ve (m/min) | Vc (m/min) | Ve (m/min) | Ve (m/min) | Ve (m/min) |Vc (m/min) | Ve (m/min) [Vc (m/min) | Ve (m/min) | Vc (m/min) | Ve (m/min) | Vc (m/min) | Vc (m/min) | Vc (m/min)

- - 100-220 | 70-180 | 150-260 | 90-180 - - - - 150-260 | 90-180 - - - - 180-300 | 190-350 | 180-300

- - 100-220 | 70-180 | 150-260 | 90-180 - - - 150-260 | 90-180 - - - - 180-260 | 190-300 | 180-260
150-350 | 90-200 | 100-220 | 70-180 | 150-260 | 90-180 - - - - 150-260 | 90-180 - - - - 180-220 | 190-260 | 180-220

- - 80-220 70-170 | 80-220 70-160 - - - 80-220 70-160 - - - - 130-200 | 150-240 | 130-200
130-320 | 60-140 | 80-220 70-170 | 80-220 70-160 - - - - 80-220 70-160 - - - - 130-180 | 150-210 | 100-160

: " 80-220 70-170 | 80-220 70-160 - - - 80-220 70-160 - - - - 100-140 | 130-190 | 100-140
130-220 | 60-110 80-180 60-140 | 90-180 70-140 - - - - 90-180 70-140 - - - - 90-130 90-150 | 90-130

° " 80-180 60-140 | 90-180 70-140 - - - 90-180 70-140 - - - - 60-90 60-110 | 90-100
140-250 | 60-110 | 70-180 | 60-140 | 70-180 | 60-140 - - - - 70-180 | 60-140 - - - - 90-150 | 90-150 | 90-130

° " 70-180 60-140 | 70-180 60-140 - - - 70-180 60-140 - - - - 90-130 90-150 | 90-110
140-180 : 60-200 40-140 | 60-200 60-140 - - - - 220-350 - - - - - 190-250 - =
140-160 | 60-140 | 60-200 40-140 | 60-200 60-140 - - - 140-240 - - - - - 180-220 - -

. . 60-200 40-140 | 60-200 60-140 - - - - 80-160 60-140 - - - - 70-120 - =
140-160 - 60-200 40-140 | 60-200 60-140 - - - 80-200 60-180 - - - - 150-230 - -
100-200 | 80-180 - - - - 180-350 | 180-350 | 90-160 90-160 - - - - 180-350 | 180-350 | 150-240 | 170-300 | 150-240

- - - - - 140-280 | 140-280 | 80-130 80-130 - - - - 140-280 | 140-280 | 150-220 | 120-210 | 100-200
90-190 | 70-170 - - - - 130-250 | 130-250 | 100-160 | 100-160 - - - - 130-250 | 130-250 | 150-190 | 170-250 | 150-240
- - - - - 100-200 | 100-200 | 90-150 90-150 - - - - 100-200 | 100-250 | 100-160 | 100-200 | 100-200
80-180 70-140 . - - - 150-320 | 150-320 | 100-160 | 100-160 - - - - 150-320 | 150-320 | 100-200 | 170-210 | 150-240
- - - - - 120-250 | 160-250 | 70-150 90-150 - - - - 120-250 | 120-250 | 100-200 | 120-210 | 100-200
- - - - - - - - - 200-5800 - = = = = = = = o
- - - - - - - 200-2000 - - - - - - - -
- - - - - - . . - | 200-2000| - - - - - - - - -
- - - - - - - 200-1800 - - - - - - - -
- - - - - - - - - 200-1000 - - - - - = = = =
- - - - - - - - 200-600 - - - - - - - - -
- - - - - - - - 250-1000 | 250-1000 - - - o o o o o o
- - - - - - - - 150-400 - - - - - - - - -
- - - - - - - - - 300-800 - - - - - - - - -
- - - - - - - 80-1000 | 80-1000 - - - - - - - - -
- - - - - - - 70-500 | 70-500 - - - - - - - - -
- - N N - - - 80-300 80-300 - - - - - - - - -
- - - - 20-60 - - - - - 30-250 - 20-60 - - - -
- - - - 20-60 - - - - - 10-60 - 20-60 - - - -
- S g - 20-60 - 5 . . - 20-60 - 20-60 - - - -
- - - - 20-30 - - - - - 10-50 - 20-30 - - - -
- S g - 20-30 - - : g - 10-40 - 20-30 - - - -
- - - - 40-70 - - - - - - - 40-70 - - - -
- . : . 420-40 - - - - - - - 20-40 - = = =
- - - - - - - - - - - - - 30-50 - - - -
- - - - - - - - - - - - - 30-45 - - - -
- - - - - - - - - - - - - 70-120 - - - -
\_" - - - - - - 5 - - - - - - 40-70 - - - - )

info.tech.
tech.info.
Tex.uHoo.

304-309



IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

do frezowania for milling gns dpesepoBaHng

e Materiaty i ich obrabialno$¢
Grupa Materiat Gatunek Standard No.
zastos.
. - S$235JRG2 (St3S) 1.0038
°;’ Stale niestopowe (~450MPa) 11SMn30 (A10X) 1.0715
% Stale niestopowe (do spawania) |S355J2G3 (18G2A) 1.0570/1.0562
4 €35 (35) 1.0501
2 Stale niestopowe C45 (45) 1.0503/1.1191
o 1 (do ulepszania cieplnego) C55 (55) 1.0535/1.1203
5 €60 (60) 1.0601/1.1221
S, 16MnCr5 (16HG) 1.7131
g Stale stopowe 20MnCr5 (20HG) 1.7147
< (do naweglania) 15CrNi6 (15HN) 1.5919
S 18CrNi8 (18H2N2) 1.5920
s 36CrNiMo4 (36HNM) 1.6511
S 41Cr4 (40H) 1.7035
3 Stale stopowe 42CrMo4 (40HM) 1.7225
-8 o (do ulepszania cieplnego)
S § ------ (50HS) 1.5026
2 18 |stale sprezynowe 51CrV4 (50HF) 1.8159
g |38 66Mn4 (65G) 1.1260
2 E 56Si7 (55S2) 1.5026
P E) K] 41CrAlMo7 (38HM)) 1.8509
S | ¢ X40Cr14 1.2083
2 Stale do azotowania 40CrMnMo7 1.2311
'aC_J' 40CrMnMoS8-6 1.2312
N (réwniez na formy do tworzyw X36CrMo17 1.2316
GE) sztucznych) 40CrMnNiMo8.6.4 1.2738
S 45NiCrMo16 1.2767
o X19NiCrMo4 1.2764
S Stal tozyskowa 100Cr6 (LH15) 1.3505
[S)
< Stale stopowe 145Cr6 (NC6) 1.2063
= ¢ |(narzedziowe do pracy na zimno) X155CrVMo12-1 (NC11LV) 1.2379
o
o
g | s (Srt]z:s S;‘;i)me o oracy s X38CrMoV5-1 (WCL) 1.2343
)
g |8 ¢ pracy 56NiCrMoV7(WNLV) 1.2714
S |2 goraco)
3 |2 SW7M 1.3343
2|32 SK5 13243
g T Stale szybkotnace SK5V 1.3202
< | SK10V 1.3207
g SW18 1.3355
5 | o
§ Ferrytyczne (H17) 1.4016
& vy (1H13) 1.4006
9
GCJ martenzytyczne (4H13) 1.4034
= vy (H18) 1.4125
w
® info.tech.
» tech.info.
;K[ﬁ[[{kﬂ 304-309 tex.uHdo.




IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for milling ans dpesepoBaHus

Materiaty i ich obrabialnos$¢ —
Grupa .
2astos. Materiat Gatunek Standard No.
= g (OH18N9)
w =) 1.4301
Z 5 (OH18N10T)
S Q ¢ |Stalekwasoodporne (H17N13M2T) 1.4541
M 5O § 1.4571
o9 2 : 1.4462
w g X2CrNiMoN22.5.3 1.4460
; % |Stale DUPLEX X3CrNiMoN27.5.2
©
o g szare GJL-200 0.6020
< =20 |Zeliwa: GJL-250 0.6025
< % <Dn: L sferoidalne GJS-400-15 0.7040
=585 GJS-500-7 0.7050
~ :} \% :_é ADI (260-480HB) EN-GJS-800-8 EN-JS1100
§ = EN-GJS-1400-1 EN-JS1130
@3 CGl Giv3so | e
AlSi9Mg (AK9) | -
Al-stopy odlewnicze (“90HB) AlSi11 (AK11) | -
£ AISi21CuNi (AK20) | = -
i .- S AISi5Cu2 (AK52) | -
g € ﬁ 2 | Al-stopy do przerdbki plastycznej | AlMgSil (PA4) 3.2315
S 2 E § |(90+120HB) AlCuMg1 (PAG) 3.1325
K(N) o §§§ AlMg3 (PA11) 3.3535
E y i i AlMgSi0,5 (PA38) 3.3206
< € ' & | Cu-stopy miedzi (90 + 120HB) M1E (Cu 99,9E) 2.0060
E22¢ CuZn39Pb2 (MO59) | -
=g EE Cuzn37 (M63) | e
= Cusn1OP (B101) | e
CuAl10Fe3Mn2 (BA1032) |  --—--—---
CuSi3Mn1 (BK31) | e
w Stopy na bazie Ni / Co Alloy400 (Monel400) 2.4360
. g > Inconel625 2.4856
K(S) & & = Inconel718 2.4668
59 E Incoloy909 2.4692
g TiAl6V4 3.7156
N Stopy tytanu Titanium Grade1 (Ti1) 3.7025
g .3 8 stal zahartowana lub po odpuszczaniu o
g g g_g twardosci >44HRC
H E § é g Stale Hardox (370+450HB)
28z5 | .
o — % © | zeliwa utwardzone: zabielone,
ﬁ g 5 E sferoidalne hartowane, stopowe
<§E ° 3 odporne na scieranie (>300HB)

info.tech. ®
toch.info,  304-309 P ﬂ I-'ﬂ ﬂ
Tex.uHoo.



IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

do frezowania for miling gns dpesepoBaHns

NI>=
Materials and their workability
glrf)(jp Material Grade Standard No.
S$235JRG2 (St3S) 1.0038
(7] ~
3 Unalloyed steels (~450MPa) 115Mn30 (A10X) 1.0715
; Unalloyed steels (to welding) $355J2G3 (18G2A) 1.0570/1.0562
()]
5 C35 (35) 1.0501
< © Unalloyed steels (to thermal C45 (45) 1.0503/1.1191
% 3 improving) C55 (55) 1.0535/1.1203
_8 = C60 (60) 1.0601/1.1221
+ 16MnCr5 (16HG) 1.7131
%: Alloy steels 20MnCr5 (20HG) 1.7147
a (to the carburization) 15CrNi6 (15HN) 1.5919
€ 18CrNi8 (18H2N2) 1.5920
g 36CrNiMo4 (36HNM) 1.6511
< 41Cr4 (40H) 1.7035
ko Alloy steels 42CrMo4 (40HM) 1.7225
E " (to thermal improving)
sl (50HS) 1.5026
‘;n'; 2 Spring steels 51CrV4 (50HF) 1.8159
£ |z 66Mn4 (65G) 1.1260
g T 56Si7 (5552) 1.5026
2 |3 41CrAlMo7 (38HM)) 1.8509
P - |~ X40Cr14 1.2083
é g | 40CrMnMo7 1.2311
£ Nitriding steels 40CrMnMoS8-6 1.2312
[J]
s (also to plastic forms) X36ch°?7 1.2316
S 40CrMnNiMo8.6.4 1.2738
€ 45NiCrMo1l6 1.2767
£ X19NiCrMo4 1.2764
*é Bearing steels 100Cr6 (£H15) 1.3505
E Alloy steels 145Cr6 (NC6) 1.2063
= | |(tool steels to the cold work) X155CrVMo12-1 (NC11LV) 1.2379
;; 3 |Alloy steels X38CrMoV5-1 (WCL) 1.2343
5 ; (tool steels to the hot work) 56NiCrMoV7(WNLV) 1.2714
S % SW7M 1.3343
@ 'g:n SK5 1.3243
9 | F Stainless steels SK5V 1.3202
E SK10V 1.3207
n SW18 1.3355
T . (H17) 1.4016
[J]
& |Fermvtic (1H13) 1.4006
A
9
£ . (4H13) 1.4034
g Martensitic (H18) 1.4125

PATANA)

info.tech.
tech.info.
304-309 tex.uHdo.



IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for milling ans dpesepoBaHus

Materials and their workability

NI>=
1S

150 Material Grade Standard No.
group
z .
g 3 (OH18N9) 1.4301
“;.':q 9 S |Acid resistant steels (E'T;ﬁ:i;g;.r 1.4541
M z g ( ) 1.4571
2”3 X2CrNiMoN22.5.3 1'2223
& 3 |DUPLEXSTEELS X3CrNiMoN27.5.2 '
8
_ . grey GJL-200 0.6020
= %’ . g CAST IRON: GJL-250 0.6025
8 50 ;; spheroidal GJS-400-15 0.7040
- 553 GJS-500-7 0.7050
b2 = 7"; f= ADI (260-480HB) EN-GJS-800-8 EN-JS1100
© 8 - § EN-GJS-1400-1 EN-JS1130
vermicular iron CGlI |GJv350 | -
AlSi9Mg (AK9) | -
Al- casting alloys (~¥90HB) AlSi11 (AK11) | -
- ;>’ AISi21CuNi (AK20) | = -
23 ¢ AlSi5Cu2 (AK52) |
5 g % Al- alloys to the plastic alteration | AlMgSil (PA4) 3.2315
= = (90 + 120HB) AlCuMg1 (PA6) 3.1325
K(N) S Eg AlMg3 (PA11) 3.3535
24w 8 AIMgSi0,5 (PA38) 3.3206
g £ g Cu-cooper alloys (90 + 120HB) M1E (Cu 99,9E) 2.0060
z 2 2 CuZn39Pb2 (MO59) | = -
Q€ ° Cuzn37(M63) | e
= CusSn1o0P (B101) | = -
CuAll0Fe3Mn2 (BA1032) |  ----—--
CuSi3Mn1 (BK31) | = -
Alloys base Ni / Co Alloy400 (Monel400) 2.4360
E~S Inconel625 2.4856
KS) | s z¢2 Inconel718 2.4668
wu 9 é Incoloy909 2.4692
x < F TiAl6V4 3.7156
Titanium alloys Titanium Grade1 (Ti1) 3.7025
A - gﬂ g Hardened steels or after the remission
g’ gz E about the hardness >44HRC
H | 5233
|<—( g g ; Hardox steels(370+450HB)
Eg g % Hardened iron: whitened, spheroidical
n<c % Tg _g tempered, of alloy wear resistant
T g < | (>300HB)
info.tech. ®
e, 08 PAEANA



IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MIACTUHDbI

do frezowania for miling gns dpesepoBaHns

MaTtepuanbl n nx obpabarbiBaemMoCTb
np:f;i:zm Matepuan Knacc Crangapt Homep.
= S$235JRG2 (St3S) 1.0038
s ~
E ?ﬁ HenernpoBaHHble ctanu (~ 450 Mla) 115SMn30 (A10X) 1.0715
g 5 - | HenerviposakHbie cranv (ans ceapku)| S355)2G3 (18G2A) 1.0570/1.0562
e |5 8 35 (35) 1.0501
< 8 © | HenernposaHHbie cTanu C45 (45) 1.0503/1.1191
s g (Ons TepmMuYeckoro yny4leHns) | c55 (55) 1.0535/1.1203
é > €60 (60) 1.0601/1.1221
g 16MnCr5 (16HG) 1.7131
8 Cnnasbl cTanu 20MnCr5 (20HG) 1.7147
)é (ons HayrnepoXxuBaHus) 15CrNi6 (15HN) 1.5919
3 18CrNi8 (18H2N2) 1.5920
= 36CrNiMo4 (36HNM) 1.6511
s 41Cr4 (40H) 1.7035
S | o Jlernposakibie cTanu 42CrMo4 (40HM) 1.7225
= 3 (Ons TepMUYECKOTO YNyULLIEHNST)
T
=}
sl | | (S0HS) 1.5026
S =
% 8_ | MpyxuHHbie cTanm 51CrV4 (50HF) 1.8159
E s E 66Mn4 (65G) 1.1260
@ g 56Si7 (5552) 1.5026
P S | £ 41CrAlMo7 (38HMJ) 1.8509
- |1 X40Cr14 1.2083
E Cranu ans asoTMpoBaHus 40CrMnMo7 1.2311
e (B Tom uncrie Ans npecc-opmbl | 40CrMnMoS8-6 1.2312
& AN NNacTMacc) X36CrMo17 1.2316
S 40CrMnNiMo8.6.4 1.2738
S 45NiCrMo1l16 1.2767
(] .
T X19NiCrMo4 1.2764
=
g MoALlumnnHmKoBasi cTarb 100Cr6 (LH15) 1.3505
g NernpoBaHHble cTanm 145Cr6 (NC6) 1.2063
g |2 (A1 XONOAHOI MEXaHN4ecKol X155CrVMo12-1 (NC11LV) 1.2379
; £ obpaboTkm)
C I
2|3 Tleruposarkbie cramt X38CrMoV5-1 (WCL) 1.2343
= 9 < (ans ropsven MexaHU4ecKo 56NiCrMoV7(WNLV) 12714
5 s 5 06paboTkm)
< |85 SW7M 1.3343
g | ¢ SK5 1.3243
8 g BbicTpOpesyLLie cTanm SK5V 1.3202
2 | a SK10V 1.3207
5 SW18 1.3355
=0
S o
o = (H17) 1.4016
5 ()
2 g = |Gerpumhee (1H13) 1.4006
< g ‘.‘_’
S | ¢° 4H13 1.4034
2 5 MapTeHCUTHbIE ( ) '
= |8 (H18) 1.4125
O I
® info.tech.
» tech.info.
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IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for miling ans dopesepoBaHus

MaTeleanbl n nx O6p868TblBaeMOCTb E
npmrﬁi:zm Matepunan Knacc Cranpapt Homep.
S x
S O (OH18N9)
22 2 (OH18N10T) 1'3?21
o = KucnotoycTtonymsble ctanu .
M g I§J % (H17N13M2T) 14571
N E 1. 2
Q 3 % X2CrNiMoN22.5.3 1 jjg 0
Q= & Cranu DUPLEX X3CrNiMoN27.5.2 :
oo >
£, ©
2 cepblit GJL-200 0.6020
3 2 = |Yyrym: GJL-250 0.6025
o f
23 . 59 MarHu1eBbii GJS-400-15 0.7040
> x
55253 GJS-500-7 0.7050
?,g o § s E ADI (260-480HB) EN-GJS-800-8 EN-JS1100
2288 EN-GJS-1400-1 EN-JS1130
ctoos CGl Giv3so | e
) AISI9Mg (AK9) | -
4 ATOMUHUEBbIE NUTENHbIE AlSil1l1 (AK11) | e
‘g < | cnnasbl (~ 90HB) AISi21CuNi (AK20) | = -
° 3 AISi5Cu2 (AK52) | -
3 3 | AnomuHmesbie Aedopmupyemble | AIMgSil (PA4) 3.2315
- 0 -~ O
0245 cnnasbl (90 + 120HB) AlCuMg1 (PA6) 3.1325
K(N) SIg: AlMg3 (PA11) 3.3535
E 36 S AIMgSi0,5 (PA38) 3.3206
=)
S ] 3 G§J CU - Crinass! Meay M1E (Cu 99,9E) 2.0060
% S g c (90 + 120HB) CuzZn39Pb2 (MO59) | = -
TI=g Cuzn37(M63) | e
Lg4e Cusnl0P (B101) | -
T5%2 CuAll0Fe3Mn2 (BA1032) | -
CuSi3Mn1 (BK31) | = -
o Cnnasbl Ha ocHose Ni / Co Alloy400 (Monel400) 2.4360
S = Inconel625 2.4856
=
K(S) g E Inconel718 2.4668
S = Incoloy909 2.4692
= = TiAl6V4 3.7156
S TvTaHoBble cnnasebl Titanium Gradel (Til) 3.7025
é 3aKarieHHasa ctanb Unu nocne
g s S . oTnycka ¢ TBepgocTbio > 44HRC
W § S 2| CranuHardox (370 + 450HB)
< = o >
H = & 0 =
w § 2 3| oTGeneHHbIil YyryH: OTGeneHH.I,
% é E é MarHueBbIl 3aKaneHHbIN,
. % S | nervpoBaHHbI U3HOCOCTOMKNMI
o @©
k= @ = 91 (>300HB)
info.tech. ®
i 304-309
techinfe; PAEANA



IV. PLYTKI WIELOOSTRZOWE INDEXABLE INSERTS MHOIOIPAHHbIE MITACTUHDbI

do frezowania for milling ans dpesepoBaHus
— informacje techniczne

Dobér plytek wieloostrzowych i parametrow obrébki przy frezowaniu.

Przy ustalaniu wtasciwych warunkéw procesu frezowania nalezy kierowac¢ sie nastepujgcymi zasadami:
1. Doborem wtasciwej gtowicy frezowej ( narzedzie ).

2. Doborem wiasdciwego gatunku i famacza ptytki wieloostrzowej.

3. Doborem odpowiednich parametrow skrawania.

1. Dobor wiasciwego freza (narzedzia).

a). Glowice z kgtem przystawienia K= 90° nalezy stosowa¢ jako frezy walcowo-czotowe
do srednio-zgrubnej obrobki.
- Frezy R610...-... ( katalog PAFANA ) - pod ptytki AP..1003... oraz AP..1604...
- Frezy R616...-... ( katalog PAFANA) - pod ptytki SDKT09T308 SR
- Frezy R618...-... ( katalog PAFANA ) - pod ptytki TP..1603... oraz TP..2204...

b). Gtowice z kgtem przystawienia K = 75° nalezy stosowaé do obrdbki wykanczajgcej
i Srednio-zgrubne;j .
- Frezy R626.62.... - pod ptytki SPKN1203.

c). Glowice z katem przystawienia K= 45° nalezy stosowac przy mato sztywnym uktadzie OUPN ( Obrabiarka -
- Uchwyt - Przedmiot - Narzedzie ) do obrobek wykanczajgcych i srednich.
- Frezy R646...-... ( katalog PAFANA ) - pod ptytki SOKU 1505 AZER, SE..1204....

Przy frezowaniu ptaszczyzn - wybran, nalezy tak dobra¢ srednice freza aby byta ona wieksza od 20 + 50%
szerokosci obrabianego elementu.

2. Dobér wtadciwego tamacza i gatunku ptytki wieloostrzowe;.

a). Wybor wtasciwego tamacza nalezy dokonac¢ zgodnie z zaleceniami - patrz katalogu ptytek wieloostrzowych
PAFANA - str. 290. Wymieniona tablica pozwala dokona¢ wtasciwego wyboru tamacza do okreslonej grupy
materiatowej jak i odpowiedniej geometrii naroza ptytki.

b). Wybdr wiasciwego gatunku ptytki wieloostrzowej dokonujemy zgodnie z zasadg klasyfikacji gatunkéw wedtug
normy ISO - patrz katalog ptytek wieloostrzowych PAFANA - str. 291 i ich przeznaczeniu do odpowiedniej
grupy materiatowe;j.

Opis podstawowych gatunkow plytek wieloostrzowych, zalecanych predkosci skrawania i grup materiatowych
- patrz katalog ptytek wieloostrzowych PAFANA str. 295-297.
3. Dobér parametréw skrawania.
Dobér parametréw frezowania nalezy przeprowadzi¢ w nastepujgcy sposob:
a). Dobor gtebokosci skrawania.

Srednica freza powinna by¢ wieksza 0 20% - 50% od szeroko$ci skrawania.

- Mnactua [mm]
HPKT0604 3
SDKTO09T3 4
SDMT1205 6
SOKU1505 6,5
SE..1204 7
AP..1003 8
8,y - Maks. osiowa gtebokos¢ skrawania [mm]. AP..1604 16

PATANA)
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informacje techniczne

—

b). Dobor wielkosci posuwu na ostrze.

Posuw na ostrze f, [mm/zgb] zaleca sie przyjmowac dla poszczegdlnych typow ptytek w nastepujgcych granicach:

4 : Plytki z tamaczem o )
Plytki z tamaczem geometrii super dodatniej
Plytka
S7TM S6M A3/EN A/FN
SDKTO09T3 0,12 - 0,22 0,10 - 0,25 0,09 - 0,13 0,06 - 0,10
SE..1204 0,12 -0,35 0,15-0,35 0,09 -0,18 0,06 - 0,15
E - krawedz zaokraglona T - ostrze ze scinem
F - krawedz ostra S - ostrze ze scinem i zaokraglona krawedz
N y

( . Ptytki z tamaczem o
Plytkiz tamaczem geometrii super dodatniej
Plytka
E SIT E F
AP..1003 0,10 -0,16 0,12-0,16 0,08-0,13 0,06 -0,10
AP..1604 0,10 -0,18 0,12-0,18 0,08 - 0,15 0,06 - 0,12

T - ostrze ze scinem
S - ostrze ze scinem i zaokraglona krawedz

E - krawedz zaokraglona
F - krawedz ostra

wzory pomochicze do obliczenia parametréw skrawania przy frezowaniu

- V([ o

Predkos¢ skrawania \, _ - D.n_ [m/min]
L c 1000 ) D - Srednica gtowicy frezarskiej [ mm ]
> N

Posuw minutowy V.=f.z.n [mm/min]
L LI ) n - Obroty wrzeciona
> N

v

Posuw na ostrze fz = — fz [mm/z]
. < -
\ < z - liczba ostrzy

P brot

osuw na obré f- Vv, [mm / obr]

\ n <
> A a, - osiowa gieboks¢ skrawania [ mm ]

Srednia grubo$¢ wiora

hm = fz . ap [mm]

g J /

PAEANA)
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< do frezowania for milling ans dpesepoBaHus
>3 technical information

Selection of indexable inserts and machining parameters at milling.

At the settlement of proper conditions of milling process one should to direct himself with following rules:
1. With the selection of proper milling head ( tool ).

2. With the selection of proper grade and chipbreaker of indexable insert.

3. With the selection of suitable cutting parameters.

1. Selection of proper milling cutter ( tools ).

a). Milling heads with cutting edge angle K,= 90° one should to use as half-side milling cutter
for medium - rough machining.
- Milling cutter R610...-... ( the catalogue of PAFANA )- for inserts AP..1003... and AP..1604...
- Milling cutter R616...-... ( the catalogue of PAFANA )- for inserts SDKT09T308 SR
- Milling cutter R618...-... ( the catalogue of PAFANA )- for inserts TP..1603... and TP..2204...

b). Milling heads with cutting edge angle K= 75° one should to use for precise

and medium - rough machining.
- Milling cutter R626.62....- for inserts SPKN1203.

c). Milling heads with cutting edge angle K.= 45°one should to use at the less rigid system Machine - Clampig
system - Workpiece - Tool system for finishing and medium machining.
- Milling cutter R646...-... ( the catalogue of PAFANA )- for inserts SOKU 1505 AZER, SE..1204....

At milling of surfaces -choosings, one should to choose diameters of milling cutter so that it would be greater
from 20 + 50% of the width of machined element.

2. The selection of proper chipbreaker and grade of indexable insert.
a). Choice of the proper chipbreaker belongs to perform according to recommendations - see
the catalogue of indexable inserts PAFANA - Page No. 290. Mentioned Table permits to execute both the good
choice of the chipbreaker to the definite group of materials and suitable insert geometry of corner.
b). Choice of the proper grade of indexable insert we execute according to classification rule of grades according
to the norm ISO - see the catalogue of indexable inserts PAFANA - Page No 291 and to their destination
to the suitable group of materials.
The description of basic grades of indexable inserts, recommended cutting speeds and groups
of materials -see the catalogue of indexable inserts PAFANA Page No 295-297.
3. Selection of cutting parameters.
Selection of parameters for milling one should to carry into the following way:

a). Selection of cutting depth . a). Bbibop rnmybuHbl pesaHus.

Diameter of milling cutter should be greater about 20% - 50% from width of cutting.

- Mnactura [mm]
HPKT0604 3
SDKT09T3 4
SDMT1205 6
SOKU1505 6,5
SE..1204 7
AP..1003 8
8, - Max. axial cutting depth [mm]. AP..1604 16

PATANA)
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technical information > S
b). Selection of feed per tooth on cutting edge.
It is recommended to select feed per tooth f, [mm/tooth] according to a table below:
e - Iy N
: f Inserts with ultra positive
Insert Inserts with chipbreaker geometry of chipbreaker
S7TM S6M A3/EN A/FN
SDKTO09T3 0,12 - 0,22 0,10 - 0,25 0,09 -0,13 0,06 - 0,10
SE..1204 0,12 -0,35 0,15-0,35 0,09 - 0,18 0,06 - 0,15
E - rouded cutting edge T - chamfered cutting edge
F - sharp cutting edge S - chamferd and rounded cutting edge
N J
( Inserts with ultra positive )
Insert Inserts with chipbreaker geometry of chipbreaker
E SIT E F
AP..1003 0,10 - 0,16 0,12 -0,16 0,08 -0,13 0,06 - 0,10
AP..1604 0,10 - 0,18 0,12-0,18 0,08 - 0,15 0,06 -0,12
E - rouded cutting edge T - chamfered cutting edge
F - sharp cutting edge S - chamferd and rounded cutting edge

N J

auxiliary formulas for calculations of cutting parameters at the milling

r N R

m-D.n .
Cutting speed Vc= 1000 [m/min]
L ) D - milling cutter diameter [ mm ],
4 N
Feed / minute V,=f,.z.n [mm/min]
\_ ) n - spindle rotations,
4 v N
Feed / tooth f, = n_fz [mm/z]
> < z - number of cutting edges,
V
Feed/ revolution  f = nf [ mm/obr]
\ J
( A a, - axial cutting depth [ mm ],
Average chip thickness h,,=f,. a, [mm]

N AN J

PAEANA)
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do frezowania for miling gns dpesepoBaHns
i TexXHn4yeckKkue VIH(*)OpMaLIMM

Bbi6op MHOrorpaHHbIX NAAacTUH U NapaMmeTpoB 06paboTkn npu ppesepoBaHNMN.

Mpw onpegeneHMn COOTBETCTBYIOLLMX YCIOBUIA NpoLiecca hpesepoBaHns creqyeT pykoBOACTBOBATLCS
crnegyoWwUMn NpUHLMNamu:

1. Boibopom COOTBETCTBYOLLEN (DPE3EPHON FOMNOBKU ( MIHCTPYMEHT ).

2. Bbibopom cOOTBETCTBYHOLLEIO COpTa M CTPY>KKOIOMa MHOTOrpaHHOM MnacTUHbI.

3. Bbibopom COOTBETCTBYOLLMX NApaMETPOB pe3aHus.

1. Beibop cooTBeTCTBYOLWEN Ppe3bl ( MHCTPYMEHTA ).

a). Monosku ¢ yrnom ykroHa K= 90° criegyeT NpuMeHsITb B Ka4eCTBE OCEBO-TOPLIEBbLIX (pes
ANg nony4yepHoBor 06paboTku.
- ®pesbl R610...-... ( katanor PAFANA ) - nog nnactuHbl AP..1003... a Takke AP..1604...
- ®pesbl R616...-... ( katanor PAFANA ) - nog nnactuHbl SDKT09T308 SR
- ®pesbl R618...-... ( kaTanor PAFANA ) - noa nnactuHel TP..1603... a Takke TP..2204...

b). Fonosku ¢ yrriom yknoHa K= 75° crieayeT NpUMeHsTb A1 3a4UCTHOM U NOSTyHepHOBOM

obpaboTkn.
- ®pesbl R626.62.... - nog nnactnHel SPKN1203.

c). NonoBku ¢ yrnom yknoHa Kr= 450 cnegyet npuMeHsaTb Npu manoctabunsHoi cucteme COMA ( CtaHok -
- Nepxatenb - NpeameT - IHCTPYMEHT ) Ansi 3a4MCTHOW U NOMy4YncToBON 06paboTku.
- ®pesbl R646...-... ( katanor PAFANA) - nog nnactnHel SOKU 1505 AZER, SE..1204....

Mpu bpesepoBaHnM NNOCKOCTEN - BBIEMOK cnieayeT nogobpate AnameTp dpesbl Takum 0b6pa3om, 4ToObl OH Bbin
Ha 20 + 50% ©onbLlue WnpuHbl 06pabaTbiBAEMOro arfieMeHTa.

2. BbIOOp COOTBETCTBYHIOLLETNO CTPY)KKOIOMA M COpTa MHOTOrpaHHOM NAacTUHBI.

a). Bbibop cooTBETCTBYIOLLErO CTPYXKKOMOMA CreayeT OCyLLeCTBNSATb B COrNacHO peKoMeHAaLusiM - CM. Katanor
MHororpaHHbix nnactuH PAFANA - ctp. 290. YkaszaHHas Tabnuvua no3BosisieT OCYLLECTBUTbL NPaBUIbHbIN BbIOOP
CTPpY>XKOroma Ansi onpeaeneHHon rpynnbl MaTepranos, U COOTBETCTBYIOLLEN reOMETPUN Yria NNacTUHBbI.

b). Beibop cOOTBETCTBYIOLLENO TMNA MHOrOrPaHHOM NAcTMHbI OCYLLECTBMASETCA B COOTBETCTBUMN C NPUHLIMMOM
Knaccudmkaumm TunoB B cooTBeTCTBMM € HOpMoW ISO - cm. katanor MHororpaHHbix nnactuH PAFANA - ctp. 291
N C UX NpegHa3Ha4YeHHOCTLIO A1 COOTBETCTBYIOLLEN rpynibl MaTepuanos.
OnucaHne OCHOBHbIX TUMOB MHOFOTPaHHbIX MIIACTUH, PEKOMEHAYEMbIX CKOPOCTEWN pe3aHus 1 rpynn Matepuanos
- CM. KaTtanor MHororpaHHbix nnactuH PAFANA cTp. 295-297.

3. Bbibop napaMeTpoB pe3aHus.

Bbi6op napameTpoB hpe3epoBaHMs crieayeT OCYLEeCTBASATh CreayLmm obpa3om:

a). Beibop rnyGuHbl pe3aHus.

OnameTp dpesbl gomkeH ObiTe Ha 20% - 50% Oonblue WNPUHBI pe3aHus.

Plytka Ama)
Firacnwa [mm]

HPKT0604 3

SDKTO09T3 4

SDMT1205 6

SOKU1505 6,5

SE..1204 7

AP..1003 8

A,ma - MAKC. OCEBas rMy6OuHa pesaHns [Mm]. | AP.1604 16

PATANA)
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b). Boibop BeNUYMHbI NoAa4m Ha rpaHb.

TeXHn4eckKue MH(*)OpMaLIMVI

o

Mogayy Ha rpaHb f, [MM/3y0] pekomeHayeTca NpMHUMaTh AN OTAEMNbHbIX TUMOB NMACTUH B CNeayrLmnX rpaHuLax:

f Mnactuna MnacTUHLI CO CTPYKKONOMOM c E;‘::;::;:ITC:B‘;T;’% ’:‘:g“’:g:‘:“"éﬁ )
S7TM S6M A3/EN A/FN
SDKTO09T3 0,12 - 0,22 0,10 - 0,25 0,09 -0,13 0,06 - 0,10
SE..1204 0,12 - 0,35 0,15-0,35 0,09 -0,18 0,06 - 0,15

L F - ocTpas rpaHb

E - 3akpyrneHHas rpaHb

T - ocTpue co cpe3om

S - ocTpUe CO CPEe30OM M 3aKpyrreHHasi rpaHb

4 N\
MnacTuHLI CO CTPYXKOTIOMOM MnacTvHBI CO CTPYXKOIOMOM
Nnactuna C Cynepno3nTMBHOI reomeTpuen
E SI/T E F
AP..1003 0,10 - 0,16 0,12 -0,16 0,08 -0,13 0,06 -0,10
AP..1604 0,10-0,18 0,12-0,18 0,08 -0,15 0,06 -0,12
E - 3akpyrneHHas rpaHb T - ocTpue co cpesom
F - ocTpasi rpaHb S - OCTpMe CO CPe30M U 3aKpyrreHHas rpaHb )
N\

BCroMaraTtefbHble (hopMyrbl AN BbIMUCIEHU NapaMeTPOB pe3aHus npu (pesepoBaHUm.

r N R

CKOpOCTb pe3aHus Vc= "—1' (I))obn [m/min]
L ) D - puametp cpesepHom ronoBku [ Mm ]
4 N

Mopaya wamunyty V,=f,.z.n [mm/min]
L ) N - 060pOTHI WNUHAENSA
4 N

\

NMopaya Ha ocTpue fz = Thz [mm/z]
\ % Z - yucno 3y6oB
’ v < y

Mopaua na o6opor  f = nf [mm/obr]
\ /
e ™\ a, - ocesas rnybuHa pesanus [ Mm ].

CpeaHss anuua ctpyxkn h_ = '|:z -a, [mm]

N UAANG J
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