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DUPLEX CORNER RADIUS END MILL FOR HIGH FEED
MACHINING OF HARDENED STEELS
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VFFDRB

DUPLEX CORNER RADIUS END MILL

HIGH EFFICIENCY GEOMETRY

e Thin chips and a long cutting edge to provide both high performance and
long tool life.

e |deal for the machining of hardened steels.

e Reduced cutting force in the radial direction reduces tool vibration and
deflection.
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PERFORMANCE AND APPLICATION RANGE

High efficiency machining of high hardened steels over 60 HRC can be achieved.
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VFFDRB

SHORT CUT LENGTH, 4-6 FLUTE
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¢ High feed rate possible due to the duplex corner radius geometry.
e Multi-flutes enable high feed machining.

Duplex corner radius
Order number

% DC RE1 APMX LF A3 LU DN DCON ZEFP RMPX o
k] S10 | DCIN | RE2 | RE3 £
(V2] -
VFFDRBD0300 ® 3 064 018 60 3 10 2.8 6 4  21° 0080375 |05 |2 1
VFFDRBD0400 ® 4 071 025 60 4 12 3.8 6 4 1.9° 01305 05 |3 1
VFFDRBDO0400 ® 6 092 036 80 9 18 5.6 6 4 1.7° 021|075 06 |5 2
VFFDRBDO0S0O ® 8 116 044 90 12 24 7.6 8 6 1.7° 02216 08 | 45 2
VFFDRBD1000 ® 10 147 057 100 15 30 9.4 10 6 1.7° 0.28 |2 1 55 2
VFFDRBD1200 ® 12 177 07 100 18 36 1.4 12 6 1.8° 034 |24 1.2 | 65 2
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VFFDRB

RECOMMENDED CUTTING CONDITIONS

SIDE MILLING

Material DC Vc n fz Vf ap ae
8 150 16000 0.15 9600 0.12 1.5
4 150 12000 0.20 9600 0.16 2.0
Carbon steel, 6 150 8000 0.35 11000 0.24 3.0
Alloy steel (180—280HB),
Alloy tool steel (<350HB) 8 150 6000 0.35 13000 0.32 4.8
10 150 4800 0.40 12000 0.40 6.0
12 150 4000 0.45 11000 0.48 7.2
8 135 14000 0.15 8400 0.12 1.5
4 135 11000 0.20 8800 0.16 2.0
Prehardened steel 6 135 7200 0.35 10000 0.24 3.0
(35—45HRC) 8 135 5400 0.35 11000 0.32 4.8
10 135 4300 0.40 10000 0.40 6.0
12 135 3600 0.45 9700 0.48 7.2
8 120 13000 0.15 7800 0.12 1.5
Hardened steel (40—55HRC]), 4 120 9500 0.21 8000 0.16 2.0
Fer.rltlc and martensitic 6 120 6400 0.35 9000 0.24 30
stainless steel (>200HB),
Precipitation hardening 8 120 4800 0.35 10000 0.32 4.8
stainless steel (<450HB) 10 120 3800 0.40 9100 0.40 6.0
12 120 3200 0.45 8600 0.48 7.2
3 80 8500 0.10 3400 0.12 1.5
4 80 6400 0.15 3800 0.16 2.0
6 80 4200 0.30 5000 0.24 3.0
Hardened steel (55—62HRC)
8 80 3200 0.30 5800 0.32 4.8
10 80 2500 0.35 5300 0.40 6.0
12 80 2100 0.40 5000 0.48 7.2

1. When ramping, it is recommended to reduce the feed rate by 50 %. The recommended ramping angle is 1 deg.
2. When the overhang is longer than 5xD, reduce the spindle speed by 30 % and the feed rate by 50 %.



VFFDRB

APPLICATION EXAMPLES

TOOL LIFE COMPARISON WHEN MACHINING
ALLOY TOOL STEEL (96 - 7xD OVERHANG)

VFFDRB achieves more than 20 times longer tool life compared to competitors for extreme overhang applications (7xD).

Work material

DIN X40CrMoV51 (52HRC)

Normal wear after 200 m.

Machining can be continued

Tool size VFFDRBD0600
n (min') 6.400

Ve (m/min) 120

Vf (mm/min) 6.400

fz (mm) 0.25

ap (mm) 0.3

ae (mm) 1.5

Overhang (mm) 42 (7xD)

Machining centre

Vertical (HSK63)

Cutting method

Down cut, Air blow

MACHINING EFFICIENCY COMPARISON WHEN MACHINING

ALLOY TOOL STEEL (@10 - 3D OVERHANG)

! ! up to 2000 m.
| | | |
Conventional End Mill shows | 1
chipping after 50 m. | |
| | | |
. ‘ . ‘ . ‘ .
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Cutting length (m)

VFFDRB

(Cutting length 200 m)

Conventional

(Cutting length 50 m)

Feed rate increase x 3 compared to conventional radius end mills.

Work material

DIN X40CrMoV51 (52HRC)

| Conventional End Mill shows
| chipping at this feed rate.
|

Tool size VFFDRBD1000
n (min') 3.500

Ve (m/min) 110

Vf (mm/min) 5.250-16.800
ap (mm) 0.3

ae (mm) 5.5

Overhang (mm) 30

Machining centre

Horizontal M/C (BT40)

Cutting method

Down cut, Air blow

H VFFDRB m Other tools

4.200 8.400

12

600 16.800

Feed rate (mm/min)

VFFDRB
6 flutes
Vf (16.800 mm/min)

Conventional End Mill

Vf (5.250 mm/min)

21.000



MEMO




MEMO




s« MITSUBISHI MATERIALS CORPORATION

GERMANY

MMC HARTMETALL GMBH

Comeniusstr. 2 . 40670 Meerbusch

Phone +49 2159 91890 . Fax +49 2159 918966
Email admin@mmchg.de

U.K.

MMC HARDMETAL U.K. LTD.

Mitsubishi House . Galena Close . Tamworth . Staffs. B77 4AS
Phone +44 1827 312312 . Fax +44 1827 312314

Email sales@mitsubishicarbide.co.uk

SPAIN

MITSUBISHI MATERIALS ESPANA, S.A.

Calle Emperador 2 . 46136 Museros/Valencia
Phone +34 96 1441711 . Fax +34 96 1443786
Email comercial@mmevalencia.es

FRANCE

MMC METAL FRANCE S.A.R.L.

6, Rue Jacques Monod . 91400 Orsay

Phone +33169355353 . Fax +33 169355350
Email mmfsales@mmc-metal-france.fr

POLAND

MMC HARDMETAL POLAND SP. Z 0.0

Al. Armii Krajowej 61 . 50-541 Wroclaw

Phone  +48 713351620 . Fax +48 71335 1621
Email sales@mitsubishicarbide.com.pl

RUSSIA

MMC HARDMETAL 00O LTD.

Electrozavodskaya St. 24 . build. 3 . Moscow . 107023
Phone +7 4957255885 . Fax +7 495 981 39 79
Email info@mmc-carbide.ru

ITALY

MMC ITALIA S.R.L.

Via Montefeltro 6 /A . 20156 Milano

Phone +39 0293 77031 . Fax +39 0293 589093
Email info@mmc-italia.it

TURKEY

MMC HARTMETALL GMBH ALMANYA - iZMIR MERKEZ SUBESI

Adalet Mahallesi Anadolu Caddesi No: 41-1 . 15001 35580 Bayrakli/izmir
Phone  +90 2325015000 . Fax +90 2325015007

Email info@mmchg.com.tr

www.mitsubishicarbide.com | www.mmc-hardmetal.com
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