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A HTET . KoHYCHIM TBbpaocnnaBHu opesn CbC chepunHeH Kpam
Conical Ball Nose End Mills



FRANKEN

®dpesoBa TexHoNormsa
Milling Technology

FRANKEN chpe30Bu MHCTPYMEHTU 3a MaLLUWUHHA
00paboTKa Ha TypOMHMW, NONAaTKOBU BEHTMIATOPM,

a Taka CbLU0 3a M3padoTBaHe Ha wnpuu-npec hopmu
1 NpY NPOM3BOACTBOTO HA AaOTOMOOMIHU ryMu

FRANKEN npeacTaBs cepusita KOHYCHM (Dpesit CbC ChepuyeH Kpan,
HOBOTO MOKONIEHNE UHCTPYMEHTH € Cneuyanto npeaHasHayeHo 3a
BIUCOKOE(EKTMBHA 3 unn 5-ocHa 06paboTka Ha CNoXHO-NPOtUIHM
netanu.KoHycHata hopMa 1 BUCOKOTOYHOTO M3MbJIHEHME HA
cthepryHaTa yacT [aBaT BbSMOXHOCT Aia Ce OCbLLECTBM MbjHA
(hpesoBa 06pabOTKa Ha Te3u AeTannu.

Mpn ©3paboTBaHETO HA Npec-opMuM 3a NPOTEKTOPA Ha
aBTOMOOM/IHATA rymMa KOHYCHUTE (pesu Ce U3Non3ear npu
yucToBata 06paboTka eJHOBPEMEHHO HA KOHYCHATA NOBbPXHUHA
paguyca Ha npexofa B AbHOTO.

CblL0 Taka TakaBa Bb3MOXXHOCT Ce nosiBsiBa W npu obpaboTkara Ha
TYPOUHN, KbAETO KOMOUHUPAHNS MHCTPYMEHT C KOHYCHA pexella
yacT 1 cepuyeH Kpaii 4asa rofisiMo nNpeayumcTao.

Ipybarta n ynctara 06paboTka Ha NonaTkUTe Ha TypOUHATA, KAKTO W
yucToBata 06paboTKa Ha AbHOTO MOraT Aa Ce OCbLLUECTBAT C eAWH
VHCTPYMEHT NOAMNOMOrHaT 0T apoanHaMUYEH Bb3ayX.

KoHycHuTe thpesm cbe chepuyeH Kparm 6e3 NoKpuTue ca noaxoasLum
3a 06paboTKaTa Ha anyMMHUEBH CMNaBK 1 CNeLManHu cniasu Ha
OCHOBATa Ha HUKena 1 Xxpoma, Hanpumep UHKoHen(Inconel).
®pesnTe CTaBaT YHUBEPCANTHU Clief, KaTo Ce NOKPUST C Hail-
cbBpemeHHoTOo nokputie TIALN 1 ycneluHo morart aa o6paboTear
MPaKTUYECKM BCUYKN MaTepuanit B TOB YMCNO0, CTOMAHEH OT/IMBKY,
YYTYHU W LBETHU METaNu.

FRANKEN milling tools for the machining of impellers,
blisks, tire profiles and turbine blades

With the new series of conical ball nose end mills, FRANKEN introduces
a new tool generation for the professional machining of special
components in the 3-axes sector and in the 5-axes-simultaneous sector.
The tools are conical and have a highly accurate ball nose. This makes

it possible to completely machine components in milling operations.

With tire profiles, it is possible to finish the mold release bevel and the
radius in the bottom area with only one tool.

Similarly, in the machining of impellers, the combined tool with a conical
cutting edge and with a ball nose in the cutting part has a big advantage.
The roughing and finishing of the single blades, and the finishing of the
bottom part with the aerodynamic air guides becomes possible without

a single tool change.

The conical ball nose end mills in un-coated design are suitable for the
machining of aluminium and special steels on a nickel-chrome basis, like
Inconel; with a newly-developed TIALN-coating, however, they can be
used universally in many other steel materials, cast materials and
non-ferrous metals.




KoHycHu TBbpAocnnaBHu hpe3u cbe chepuyeH Kpai BbTpelueH craHaapT Ha hupmata
Ball nose end mills, conical Internal standard
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Mokputue - Coating — TIALN-T21
WpentudpmkaumoneH Ne Ha HcTpymenTa - Tool ident 3440 3440A
/2 BapwaHTt r lo l4 I3 g ody z Wpenmudinkarop
+0,005 h6 Ha pa3mepa
2 15 20 62 20 24 6 3 03015A ° °
1 2 21 66 - 21 6 3 03020A ° °
g 2 2 31 80 31 35 8 3 030208 ° °
1 3 22 72 - 22 8 3 03030A ° °
2 3 31 80 31 35 10 3 030308 ° °
2 05 20 62 20 24 6 3 04005A ° °
2 1 20 62 20 24 6 3 04010A ° °
2 15 20 63 20 25 8 3 04015A ° °
40 1 2 20 68 - 30 8 3 04020A ° °
1 2 30 72 - 30 8 3 040208 ° °
1 3 25 72 - 31 10 3 04030A ° °
1 3 31 80 - 31 10 3 040308 ° °
1 05 20 62 - 24 6 3 06005A ° °
1 1 19 62 - 19 6 3 06010A ° °
1 1 29 72 - 29 8 3 06010B o o
1 15 15 62 - 15 6 3 06015A ° °
- 1 15 25 68 - 25 8 3 06015B ° °
1 2 20 68 - 20 8 3 06020A ° °
1 2 30 80 - 30 10 3 060208 ° °
1 3 21 72 - 21 10 3 06030A ° °
1 3 31 83 - 31 12 3 060308 ° °
1 05 18 62 - 18 6 3 08005A ° °
1 1 15 62 - 15 6 3 08010A ° °
1 1 22 63 - 22 8 3 08010B ° °
8° 1 15 19 63 - 19 8 3 08015A ° °
1 15 26 72 - 26 10 3 08015B ° °
1 2 23 72 - 23 10 3 08020A ° °
175° 1 05 8 57 - 8 6 3 17505A ° °
3a u3uncnsaBaHe Ha CKOpOCTTa Ha psizaHe N M3NoN3BaiiTe CpeaHus For the calculation of the speed n (rpm), use the average diameter dy,
anameTsp dp,. of the cutting length.

Ve x 1000 p
n= a X [MuH-T]




MpenopbynTENHN peXXMMK 3a YUcTa 00padoTKa
Recommended cutting data for finishing

®dpesoBa TeXHONOMMS
Milling Technology

IbN60YMHA/WINpUHA
CKOpoCT Ha psisaHe NopaBaHe Ha 310
. Ha hpe3oBaHe
Cutting speed Feed per tooth .
Ipyna marep. | Marepuan Ne MaTepuana S— £ Cutting depth values % 1 s %
Material group | Material Material no. ¢ z max. ap / ag [MM] %
1 CromaHa - Steel materials
St37 1.0037 200 - 220 0,05 xr l,/01 -02 O O [ ] O ]
12 St52-3 1.0570 200 - 220 0,05 xr l,/01 -02 O O [ | O [ |
: C45W 1.1730 200 - 220 0,05 xr l,/01 -02 O O [ ] O [ ]
16MnCr5 1.7131 200 - 220 0,05 xr l,/01 -02 O O [ ] O [ |
21MnCr5 1.2162 200 - 220 0,04 xr l,/0,1 -02 O O [] O ]
40CrMnMo7 1.2311 180 - 200 0,04 xr l,/01 -02 O O [ ] O [ |
14 26CrMo7 1.2312 180 - 200 0,04 xr l,/0,1 -02 O O [ ] O [ |
: X38CrMo5 1 1.2343 160 - 180 0,04 xr l,/01 -02 O O [ ] O [ |
X40CrMoV/5 1 1.2344 160 - 180 0,04 xr l,/0,1 -02 O O [ ] O [ |
90MNCrV8 1.2842 140 - 160 0,04 xr l,/01 -02 O O [ ] O [ |
X210Cr12 1.2080 140 - 160 0,03 xr l,/0,1 -02 O [] O
X100CrMoV5 1 1.2363 140 - 160 0,03 xr l,/01 -02 O [ ] O
81MoCrV42 16 1.2369 140 - 160 0,03 xr lr/0,1 -02 O [ ] O
X155CrMoV12 1 1.2379 140 - 160 0,03 xr l,/01 -02 O [ ] O
15 X30WCrV53 1.2567 140 - 160 0,03 xr lp/01 -02 O [ ] O
55NiCrMoV6 1.2713 140 - 160 0,03 xr l,/01 -02 O [ ] O
40CrMnNiMo8-6-4 1.2738 140 - 160 0,03 xr lr/0,1 -02 O [ ] O
X45NiCrMo4 1.2767 140 - 160 0,03 xr l,/01 -02 O [ ] O
X36CrMo17 1.2316 100 - 120 0,03 xr l,/01 -02 O [ | [
16 X210Cr12 1.2080 - 45 HRC
: 55NiCrMoV6 1.2713 - 52 HRC
1.7 26CrMo7 1.2312 - 56 HRC
1.8 X155CrMoV12-1 1.2379 - 60 HRC
19 X210Crw12 1.2436 - 63 HRC
: Vanadis 23/ CPM 3V 1.3344 - 66 HRC
110 X5CrNi18-9 1.4301 100 - 140 0,025 %1 l,/01 -02 [ ] [ ]
: X6CrNiMoTi17-12-2 1.4571 80 - 120 0,025 x 1 l,/01 -02 [ ] [ ]
2 yryH - Cast materials
91 GG 20 0.6020 200 - 220 0,05 xr l,/01 -02 O | [ | [ | [ |
: GG 30 0.6030 200 - 220 0,05 xr l,/01 -02 0O u [ | u u
99 GGG 40 0.7040 140 - 160 0,04 xr l,/0,1 -02 O | [ ] [ ] [ ]
' GGG 70 0.7070 140 - 160 0,04 xr l,/01 -02 O u [ ] [ ] [ ]
93 GGV (80% Perlit) 100 - 120 0,025 x1 l,/01 -02 O | | [ ]
’ GGV (100% Perlit) 100 - 120 0,025 x 1 l,/01 -02 O u [ ]
04 GTW 40 0.8040 120 - 140 0,03 xr l,/01 -02 O | | [ ]
: GTS 65 0.8165 120 - 140 0,03 xr l,/0,1 -02 O n ]
2.5 Hartguss bis 400 HB
3 Mepa 1 megHu cnnaBn-0poH3, mecuHr - Copper, Copper alloys, Bronze, Brass
3.1 E-Cu 2.0060 140 - 160 0,04 xr l,/01 -02 O [ ]
39 CuZn40 [Ms60] 2.0360 120 - 140 0,04 xr l,/01 -02 O [ ]
‘ CuZn37 [Ms63] 2.0321 120 - 140 0,04 xr l,/0,1 -02 O u
3.3 CuZn39Pb2 [Ms58] 2.0380 120 - 140 0,04 xr l,/01 -02 0O u
3.4 CUAI1ONi 2.0966 100 - 120 0,03 xr l,/01 -02 O ]
35 GCuSn5ZnPb [Rg5) 2.1096 100 - 120 0,03 xr l,/01 -02 O [ ]
‘ GCuSn7ZnPb [Rg7] 2.1090 100 - 120 0,03 xr l,/01 -02 O ]
3.6 Ampco16 80 - 100 0,02 xr I, /0,05 - 0,1 O u
3.7 Ampco20 80 - 100 0,02 xr I, /0,05 - 0,1 O u
4 Huken- ko6antoBu cnnaswm - Nickel/Cobalt alloys
44 NiCu30Fe [MONEL400] 2.4360 40 - 60 0,015xr I, /0,05 - 0,1 [ ]
4.2 NiCr19NbMo [INCONEL718] 2.4668 20 - 40 0,015xr I, /0,05 - 0,1 [ ]
4.3 Haynes 25 (L605) 40 - 60 0,015xr1 I, /0,05 - 0,1 [ ]
5 AnymuHneBu crniasm - Aluminium alloys
51 AI99,5 [F13] 3.0255 300 - 400 0,05 xr l,/01 -02 O [ |
' ACuMg1 [F39] 3.1325 300 - 400 0,05 xr l,/01 -02 O [ ]
5.2 G-AIMg3 3.3541 250 - 350 0,04 xr l,/01 -02 O [ ]
53 GD-AISI9Cu3 3.2163 250 - 300 0,04 xr l,/01 -02 O [ ]
' GD-AISi12 3.2582 250 - 300 0,04 xr l,/01 -02 O [ ]
5.4 G-AISi17Cu4 0,04 xr
6 MarHe3suneBu cnnasm - Magnesium alloys
6.1 MgAlB 3.5662 200 - 250 0,03 xr l,/01 -02 O O O [ ]
6.2 GMgAI9Zn1 3.5912 150 - 200 0,03 xr l,/01 -02 O O O u
7 TwtaH u cnnaeum Ha TUTaHa - Titanium, Titanium alloys
71 Ti3 [Ti99.4] 3.7055 100 - 140 0,03 xr l,/01 -0.2 O [ |
: TIAIBV4 3.7164 80 - 120 0,03 xr l,/0,05 -0,1 O [ ]
7.2 TiAl4Mo4Sn2 3.7185 60 - 100 0,03 xr l,/0,05 -0,2 O [ ]
8 CuHTeTM4HM matepmuanm - Synthetics
8.1 BAKELIT 300 - 400 0,025 x r l,/01 -0.2 O [ ] O ]
8.2 HOSTALEN 150 - 200 0,025 x 1 l,/01 -02 O [ ] [l L]
8.3 CFK / GFK / AFK 100 - 150 0,025 1 l,/0,1 -02 O O [ ] O ]
9 Marepuanu cbc cneuuanHo npegHasHayveHume - Materials for special applications
9.1 C-8000 150 - 250 0,035 x l,/0,1 -02 O O [ | u
9.2 W-Cu 80/20 150 - 250 0,035 x 1 l,/01 -02 O [ ] O [ ]

M = MHoro noaxoaswum - very well suitable

Mpu rpy6a 06paboTka CKOPOCTTa Ha pA3aHe V¢ Ce NoHwkasa ¢ 50%. MoaasaHeTo Ha 3y6 f, v AbnGoyMHaTa/lMPUHATA HA (hpe3oBaHe a, / ap Tps6Ba Aa ce NoaGepe B 3aBUCUMOCT OT BUAA Ha 06paboTBaemus Marepuana.
In roughing operations, the cutting speed ve must be reduced by 50%. The feed fz and the depth-of-cut a, / ag must be adjusted to the workpiece material.

[J = noaxopswwm - suitable




KoHycHu TBbpaocnnaBHu hpesu cbe chepuyeH Kpain dopma Ha TEXHUYECKO3anNUTBaHe:
Technical questionnaire: Special production of conical ball nose end mills

FRANKEN

®dpesoBa TexHoNOMMSA
Milling Technology

FRANKEN moxe na n3paboTit WHCTPYMEHT B CbOTBETCTBUE C
Bawumte UHAMBUAYANHU HYXAM, KATO reOMeTpUs pasmepu 1
XapakTepucTuka.3a nonyyaBaHeTo Ha KOPEKTHO NPEANOXeHNe 3a
13paboTBAHETO Ha cneuyaneH UHCTPYMEHT B CbOTBETCTBHE C
Bawumte Hyxam mons u3non3eaiite Tasu opma 3a TEXHUYECKO
3anuTBaHe 1 NpunoxxeTe Bawa ckuua unu YepTex.

FRANKEN offers the possibility of producing tools individually to your
own specifications. Please use this technical questionnaire and your
own drawings or sketches to request a quote for your own special,
tailor-made milling tools.

Anpec - To: 5500
r. Jlosey
yn.Heodout Puckn 1, an 25
EMYTE ®PAHKEH BBJITAPUA EOO/

Ten.: +359(68)62-45-46
dakc:  +359(68)62-45-46
E-Mail:  bulgaria@emuge-franken-bg.com

Jlnue 3a koHTakTy - Contact:

Anpec - Sender: .

W3non3BsaH BapuanT - Tool form
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Vol M/MWH VE MM/MUH
L MM N MUH-T

Bup Ha obpaboTkara - Application situation
1 YucTo hpesosaHe - finishing

] Tpy6o thpe3osaHe - roughing

[J NonbTHO (hpe3osaHe - down-milling

] HacpeuHo pesoae - up-milling

[ Xopu3soHTanHa o6paboTtka - horizontal

[] BepTtukanHa obpabotka - vertical

COT - Coolant-lubricant

] Macno - Qil

] Emynecus: ... ...
1 CryneH Bb3ayx - Pressurized air
1 Opyro - Others:

(] MQL (mmH. konmyectso COT)

Oxnaxpane - Coolant-lubricant supply
[J BobHLWHO - External (] BwbTpelwwHo - Internal
] DOpyro - Others:

Mawwuna - Machine
MpoussoguTen - Manufacturer:

Bum - TYpe:
MowHocT - Machine power: . . KBT
Makc. ckopocT - Max. speed: ... MUH"T

OopabaTtBaem matepman - Workpiece material

Bup / Ne matepuana - Designation / Mat.no.: ... ... ... .. ... .
CwcTosiHme npm obpaboTka - Condition during work:
SlkocT / TBbPAOCT - Tensile strength / hardness:

LWinunpen: Tun/pasmep - Spindle adaptation
1 IS0 koHyc - ISO taper DIN 2080 / 69871
(] HSK DIN 69893

] Apyr - Others:

Oupxau - Tool holder

1 TepmonatpoH - Shrink-fit holder
[0 powRgrip®
1 Opyru - Others:

Konnyectso - Quantity:
MonbnHeHo - filled in by:

[ara / Mopnuc - Date/signature:
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EMYTE ®PAHKEH bbJIFTAPUSA EOO/L
JloBey 5500 - yn. “Heocout Puncku” Nel, an.25
Ten./pakc 068/624546
bulgaria@emuge-franken-bg.com
www.emuge-franken-bg.com

EMUGE-Werk Richard Glimpel GmbH & Co. KG
Fabrik fiir Prazisionswerkzeuge

Niirnberger StraBe 96-100 - 91207 Lauf - GERMANY

Tel. +49 (0) 9123 /186-0 - Fax +49 (0) 9123 /14313

info@emuge.de
www.emuge.de

FRANKEN GmbH & Co. KG

Fabrik fiir Prazisionswerkzeuge

FrankenstraBe 7/9a - 90607 Riickersdorf - GERMANY
Tel. +49 (0) 911 /9575-5 - Fax +49 (0) 911 / 9575-327

info@emuge-franken.de
www.emuge-franken.de - www.frankentechnik.de



