UCINOJIHEHUE AFR
WERKZEUGE Design AFR

We have a passion for precision.

YepHoBble ppesbl gna pelueHnA Bawnx 3agau.
Roughing to your requirements.

YepHoBble ¢ppesbl C NeEpeEMEHHBIM YTIOM

HaKnoHa cnupanu 43°- 46° gna o6paboTku
NernpoBaHHOM 1 HeNerMpoBaHHOW CTanw,
NNTbA N HoOpManu3oBaHHouM ctanu go 40 HRC.

The cutter design with un-even pitch,
43°-46°, is suitable for milling alloy steel,
none alloy steel, cast iron and hardened
materials up to 40 HRC.



KoHueBble MOHONUTHbIE TBEPAOCMIaBHbIE Solid carbide roughing end mill
YyepHoBble ¢pe3bl 4-5 flutes, short design

W

-
4 43-46 ° HB 1™

(1 Menko-
3€PHUCTbIN
AlcrN Ultra micro
granulation
- X V
Menkwi/ fine ) R ) Y,

4-5 3y6beB, KOpoTKNe

Crp.Page
180-183

AFR 619.0-...R...

XBocToBukK / Shank
DIN 6535HB A 1

| AFR61940-080

AFR61940-120

| AFR61950-200 20,0 20 30,0 104 10 5

@ = OcHoBHoe npumeHeHue / Main application
O = Ponyctmoe npumeHeHme / Suitable
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KoHLeBble MOHONNTHbIE TBEPAOCM/IaBHbIE Solid carbide roughing end mill
YyepHoBble ¢pe3b| 4-5 flutes, extra long design

4-5 3y6a, CBEPXANVHHbIE

' 1\ N
[
Ctp. Page
= 180-183
.
45 43-46 ° HB ) I
(1 Menko-
AICrN 3epPHUCTbIN
Ultra micro
granulation
Menkuit/ fine . V
N\ J

J R J

AFR619.1-...R...

XBoctoBukK / Shank T
DIN 6535HB

AFR61941-080 8,0 8 12,0 24 63 0,5 4 ‘

AFR61941-120

| AFR61951-200 20,0 20 30,0 60 110 10 5

@ = OcHoBHoe npumeHeHve / Main application
O = lonycTmoe npumeHeHwe / Suitable
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KoHueBble MOHONUTHbIE TBEPAOCMNIABHbIE Solid carbide roughing end mill
yepHoBble ¢ppe3bl 4-5 flutes, long design

4-5 3y6a, ANIMHHbIE

.
[
Crp. Page
B 180-183
-
T4 43-46 ° HB I
(] Menko -
A | C r N 3EPHUCTbIN
Ultra micro
granulation
° n v
Menkuit/ fine I\

AFR 619.2-...R...

XBocToBukK / Shank
DIN 6535HB A 1

| AFR61942-080

AFR61942-120

‘ AFR61952-200 20,0 20 40 104 1,0 5

@ = OcHoBHoe npumeHeHue / Main application
O = lonyctmoe npumeHeHwe / Suitable
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Apyron NHCTPYMEHT 13 Hallen HOMeHKaTypbl.

Other highlights from our milling range.

Cucrema ARNO*° Duo-Mill

(Dpe3a 4BONHOMO Ha3HaYEHN .
OaviH Kopryc Ans ycTaHOBKM ABYX
TUMNOB NNACTUH: KBaJPATHbIX U

nNacTyH AnAa BbICOKONPOM3BOAUTENBHOIO

dpesepoBaHus.

Opesbl ARNO° FTA

CHWKeHne cebecToMmocTm
06pPabOTKM NIOCKOCTEN.

Cuctema ARNO° FOA

Ope3bl gna 06paboTKM NNoCKoCTen
C MO3UTUBHBIMMN KPYTIbIMU
1 BOCbMUTPAHHbIMU NAAaCTUHAMM.

ARNO* milling-system Duo-Mill

Square shoulder and high feed
(HFC) milling with just one tool.

ARNO* milling-system FTA

Face milling tool for cost reduction.

ARNO’ milling-system FOA

The positive face-milling-cutter, in
which both a round and an
octogonal insert can be used.

Ans nonyyeHns noapo6HoI MHOpMaLUK, NoXKanyincra, noceTuTe cainTbl www.arno.de n

WWWw.arnoru.ru unmn cBAXXnNTtecb C NpeacTtaBUTEIbCTBOM ARNO.

For more information on these products please see our website www.arno.de or contact ARNO.

ARNO

WERKZEUGE

Bestell-Hotline: 0800/276 69 59

Montags bis donnerstags, 7 bis 18 Uhr und freitags, 7 bis 16 Uhr. GEBUHRENFREI.




PeXXnmbl pe3aHunsa gns TBepaoCcniaBHbIX ¢ppes

WcnonHerne AFR

Teépaoctb MonpaBouHbIii YepHoBas o6paboTka 1 06paboTka nasos O6paboTka KOHTypa 1 nepudpepun

Matepuan ko3pdeuneHT

[N/mm?] ixf1 AITiN AICrN TiCN  Tia70 | AITiN AICrN TiCN  Tia70

V. [m/min] V., [m/min] V. Im/minl  V_ [m/minl |V [m/min] V. [m/min] Vv, [m/minl  V_[m/min]

Cowrmecom <wo 12 | wowo | | e | |
sacnewmencposamecamn <o 1| wowo | | | luwew | |
Tepmoospatorarme neneruposarecramn <1000 1| wowo | | uwew | |

P T 2 S I 0
owposswecaw o0 |
Nommmoswecon <o 08 | wow | || lvewe | |
 Wucroywerramnse oncrpoperyusecrame <0 | ||| | | |
McTpymenTanbHbie ropavewramnosbie crann <1300 08 | |82 | | | lwowso | |
Hepaselouian crans deppumian I
Hepmasetouias crans GeppuTHan / aprechtias <1100 I e
Hepaseroutan cran aycreHuTHan T T
Coucoomowmiwnm  w0s0 1 | e | | now | |

K s S S I 3 S B -

| Uephwisakanewwwiivyrys  3seas0 1 | oo | om0 |

| Aniowuis (weneruposansei n wnskonerwposamwei) <350 | | [
| Anowminessie cinasni05-10%si <a0 | | |
| Amowwmessiecnnasi>15%si <a0 | |
| Conagbiwegn <p0 | | |
| Creunanohwecnmasoimenn o<W | | |
N | erye GpowsamepacianSpowss obpasyauensoporywcrpysy <600 | | |
| Tepwomnacrwws
| Mnacrwu copepwawweguépy . |
I S A N A . —
| MonuGaenumonubpenoswecrnager | . .t |
| Hmenessecnasy |
| Conassiwmenawxpowa | 0
S | Crnaebiwakenaukobanera <0 | | | | [ | | |
| Kaponpowwwecrnase <0 | f
| Twrawossecwasy <0 | f
| Zakanewwsecann <aswC | [
H . osesowRc_ | |

65-70 HRC

Mp ble | p ABNATCA YCPEAHEHHbIMU, NCNIONb3YIATe X C y4eTOM MOMPaBOK ANA KaX/J0ro KOHKPETHOro cyyas.
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Cutting datas Solid carbide End mill
Design AFR

Material IN/mm2]

Free cutting steel

Alloyed case hardened steel

Tempering steel, non alloyed

Tempering steel, alloyed

Nitriding steel

Roller bearing steel

High-speed steel

Hot working tool steel

Stainless steel, ferritic

Stainless steel, ferritic/martensitic

Stainless steel, austenitic

Grey cast iron with lamellar graphite 100-350

Speroidal cast iron 300-500

White cast iron, tempered 350-450

Black cast iron, tempered 350-450

Aluminium (non alloyed, low alloyed)

Aluminium alloys 0,5%-10% Si

Aluminium alloys > 15% Si <400
Copper wrought alloys <700
Special copper alloys <300HB
Short-chipping brass, bronze, red bronze <600
Thermoplastics

Fibre-reinforced plastics

Graphite

Molybdenum and molybdenum alloys

Nickel alloys

Nickel-chromium alloys

Nickel and cobalt alloys

Nickel-cobalt-chromium alloys

Titanium alloys

Tempered steel <45 HRC

H 56-60 HRC

65-70 HRC

Strength  Correction

Roughing and full slot milling | Peripheral- and contour milling

AITiN AICrN TiCN  Tia70 | AITiN AICrN TiCN  Tia70

V, [m/min] V, [m/min] V. [m/minl -V [m/minl |V [m/min] V. [m/min] V [m/minl  V_[m/min]

| wowo | | | o220 |
| oo ||| oo |
| w0 ||| et |
| oo || | o0 |
L [ | | | |
| wewo | | | Jwowo |
(SR N (N N N
| se0 | wmowso |
L (| | | |
L (| | | |
L (| | |
| om0 ||} fwewso
| oo || | wowo |
| oo ||| wowo |
[ oo || | wowo |
1 ! | | [ [
(| | |
. (| | | |
L [ | | | |
L [ | | | |
L [ | | | |
1 | | |
1 | | |
1 | | |
1 | | | | |
[ | | | |
L | | | |
[ | | | |
L [ | | | |
L | | | |
! ! | | | [
(| | |

The datas given are only approximate values. It can be necessary to adjust these datas to the individual machining operation.
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Pexkumbi pesaHunsa Cutting datas
WcnonHeHne AFR Design AFR

B cooTBeTCTBUM C NpMBEAEHHBIMM TabNMLLAMK BENMYMHA NOAAaYM AOMKHa 6bITb CKOPPEKTMPOBaHa B 3aBUCMMOCTH OT 06pabaTbiBaemMoro
MaTepuana u B COOTBETCTBUM C MonpaBoyHbiM Koddpdeunentom Kf [f].

For the following feed tables the values must be corrected depending on the material being machined
in line with the correction factor Kf [f 1.

Hanpumep, npu ncnonb3oBaHun ¢ppesbl guaMeTpom 6 Mm:
An example using a cutter with @ 6 mm is detailed:

Tabnuua pexxnumoB pe3aHus / Vc-table

TeéppocTb Kf TiAIN
ISO Martepuan / Material Strength Ixf1 V,
[N/mm? - HB] z [m/min]
OCHOBHble KOHCTPYKUMOHHbIE CTan!t g0y /o 12 100 - 150
General construction steel
?;Teox;{:;estc;;nw <800 N/mm 2 12 100 - 150 Tabnuua Bbibopa nopau /f-table
3aKanéHHble HenernpoBaHHbie cTann < 800 N/mm 2 12 100- 150

Case hardened steel, non alloyed MonpaBouHbIin KO3 duumeHT /

3akanéHHble nerpoBaHHble cTanmn R Correction factor
Alloyed case hardened steel <1000 N/mm 90-120 Kf [f,]
HenernpoBaHHbie OTnyweHHbIe CTanm

2
Tempering steel, non alloyed <O

HenernpoBaHHble OTNyLyeHHble cTanu

2
Tempering steel, non alloyed <1000 N/mm

Heruposauuble oTnyuweHHble cTann

2
Tempering steel, alloyed <Y Y

JlernpoBaHHble OTNyLEeHHble CTanun

2
Tempering steel, alloyed <1300 N/mm

CranbHoe NnTbé

2
Steel castings < 850 N/mm

0,017

8 0,032 0,022 0,026

B cnyuae 06paboTKy 3aKanéHHON NernpoBaHHON CTanm 3HauyeHre NonpPaBoYHOro KoaddurumeHTa no Tabnuue:
Kf (f.) = 1 (cooTBeTcTBYET 100%) f- = 0,024

B cnyyae o6paboTKy nernpoBaHHO oTnyLeHHon ctann <1300 N/mm?2 BennunHa nofaym Aonxa 6biTb ymeHblueHa Ha 20%.
Kf (f:) = 0,8 (cootBeTcTBYeT 80 %) f- = 0,019

For case-hardening alloy steel the feed value from the table is valid:

Kf (f:) = 1 (according to 100%) f. = 0,024

For heat treatable steel alloys < 1300 N/mm? the feed value from the table is reduced by 20%.
Kf [fz] = 0,8 (according to 80%) fz=0,019

(®opmyna ana pacuéta / General rule:
MNopaua Ha 3y6 / Feed per tooth: =f. « Kf ()

Ina cnyyas nayH»KepHoro ¢pesepoBaHmA = 3HauyeHue no Tabnuue / Yucno 3ybbes
For axial plunge milling: =Table value / Number of teeth
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Pexxnmbl pe3aHus Cutting datas
WcnonHenne AFR Design AFR

Mopaua Ha 3y6 npu pagnanbHom rny6uHe pesaHna o 50% ot anametpa ¢pesbi(e d,)
Feed per tooth with radial depth of cut of 50% of the cutter (2 d,)

2d, MonpasouHbii KoapduumenT / Correction factor Kf [f,]

[mm] 1 0,7 0,8 0,9 1,1 1,2 1.5 2d, |

0,035 0,040 0,045 0,055 0,060

0,070 0,049 0,056 0,063 0,077 0,084 0,105

20 0,120 0,084 0,090 0,108 0,132 0,144 0,180

a,=0,50xd,

Mopaua Ha 3y6 npu ¢ppesepoBaHuM Na3oB =pap =1xd,
Feed per tooth when full slot milling =¥ ap=1xd;

2d, MonpagouHblit KoapduumenT / Correction factor Kf [f,]
[mm] 1 0,7 0,8 0,9 11 1,2 1,5
0,060 0,042 0,048 0,054 0,066 0,072
20 0,100 0,070 0,089 0,090 0,110 0,120 0,150
MpumeuaHne:

Monpasou. koapduument —Kff,=1,10 npua,=1xd; n —Kff,=125npu a,=0,5xd,
[ins ¢ppes 6e3 NoKpbITUA Nofgaya AomKHa ObiTb CHUXKeHa Ha 10-20%.

Attention:
Feed rate correction factor — Kff,= 1,10 witha, =1 xd, and »Kff,= 1,25 witha, = 0,5 xd,
Feed rates are reduced by 10 - 20% for uncoated tools.
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Apyron NHCTPYMEHT 13 Hallen HOMEHKaTypbl.

Other highlights from our milling range.

Cuctema ARNO® Duo-Mill

Mpe3a 4BONHOrO Ha3HayYeHN .
OpfviH Kopnyc Ans yCTaHOBKM ABYX
TUMOB MNACTVH: KBaApPaTHbIX

W NAACTVH Ans
BbICOKONPOW3BOANTENBHOIO
bpesepoBaHus.

®pe3b ARNO° FTA

CHuXeHMe cebecToMmocT
06paboTKM NIOCKOCTEN.

Cuncrtema ARNO° FOA

@pe3bl 4N 06paboTKM NIOCKOCTEN
C NO3UTUBHBIMU KPYTJIbIMM
1 BOCbMUTPAHHBIMI MJTAaCTUHAMM.

ARNO’ milling-system Duo-Mill

Square shoulder and high feed
(HFC) milling with just one tool.

ARNO°’ milling-system FTA

Face milling tool for cost reduction.

ARNO’ milling-system FOA

The positive face-milling-cutter, in
which both a round and an
octogonal insert can be used.

Ons nonyyeHnsa noapo6HO MHGOpMaLUK, NOXKaNyncTa, noceTuTe canTbl www.arno.de

M WWW.arnoru.ru unm ceaxmtecb ¢ npeacrasutenbcrsom ARNO.

For more information on these products please see our website www.arno.de or contact ARNO.

WERKZEUGE

Bestell-Hotline: 0800/276 69 59

Montags bis donnerstags, 7 bis 18 Uhr und freitags, 7 bis 16 Uhr. GEBUHRENFREI.




