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High Efficiency and High Feed Cutter

High Efficiency and High Feed Cutter

MEERENaEmallmachining center (BT30/BT40)'_ |

MFH mini ¢16~$32

Double-sided 4 edges
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Can be applied to a variety
= of workpieces, such as steel,
heat resistant alloy, etc.
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e Great Chip evacuation e Applicable to various
applications with 3 types
of inserts.

ADVANCING PRODUCTIVITY
-

- KYOCERA, Contributing To Advancing Productivity -



MAX. ap (mm) Application Range
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% Only GM type is
available to MFH mini.
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High Feed Cutter o (SOMT14)
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High Efficiency roughing hugely reduces cutting time!
MFH mini is available for a wide range of application.

3D convex cutting edge stabilizes the machining as it controls

ronr 1 chattering!

B Cutting force and vibration comparison when biting workpiece (ap: half of cutter diameter)

1,500 [---rmemmmroenoennae e e 1,500
MFH: Small impact
= 1,200 |ommmmmrm o — 1,200
Z 2N =
) ! \ )
L 900 [ f N e 9 900
(<] A % 5]
('8 - ('S
o e £ 600
£ £
=] >
| e e O 300
MFH mini MFH Harrier
0 . : . : . . 0 . : . : .
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Cutting time (3¢ ms = 1/1,000s) Cutting time (3¢ ms = 1/1,000s)

Cutting conditions: Dc: ¢16mm, Workpiece: S50C, DRY, Vc = 150m/min, fz = 1.0mm/t, ap = 0.5mm, ae = 8mm

0 3D convex cutting edge reduces the impact when biting
workpiece.
The stability of machining has also improved.

X The charts above are based on the evaluation of MFH mini.

Multi-functional cutter for a wide range of applications

OOV

Facing, Shouldering Slotting Ramping Helical Milling Pocketing Contouring

e Using MFH Harrier
% GM type is applicable for all of the above applications. LD type and FL type are not applicable to Helical Milling, Plunging and Contouring of rising wall.
(Please refer to the back cover.)

MFH mini MFH Harrier

Cutter dia.: $16~¢32, ap: MAX. ap = Tmm
Double-sided 4 edges insert
Toolholder lineup: End Mill, Modular

Cutter dia.: $25~¢160, ap: MAX. ap = 5 mm (LD type)
Single-sided 4 edges insert
Toolholder lineup: Face Mill, End Mill, Modular

m Features
@ High-efficiency machining with
small machining center.
i @ Great Chip evacuation prevents
l chip biting. -
@ Multi-edge design allows . i
high-efficiency machining.

W Features

(1 Applicable to various
applications with 3 types
of inserts.

@ A selection of optimum insert
allows high feed and large ap
machining.




High Efficiency and High Feed Cutter M FH

Applicable to a variety of workpiece materials
from steel to difficult-to-cut materials

MEGACOAT NANO

P R1 5 3 5 First recommendation for
difficult-to-cut materials
For Ni-base heat resistant alloy, titanium alloy and precipitation hardened stainless steel

New grade for difficult-to-cut materials which helps
control sudden fracture and deliver machine stability!

m Toughening through a new oar R R ...,
cobalt-mixing ratio. AN S l> Doveloped
Fracture toughness has improved by : e B Wi R S?;S%?:tre
approximately 23%. * 2 S
- The improvement of stability is Cracks comparison by
poin 2 : AR - ]
achieved through optimization dilamond Indentor
. . . Conventional PR1535 base
and homogenization of matrix material ;

particles.

e The optimization of the particles corresponds to
impact’s strength and instability of process. .

e Conductivity has improved by approximately 11% *,

as heat cracks during wet machining are restricted. Long cracks Short cracks
¢ Reduces fundamental causes of interstitial fracture - L“f“IiOnf]O‘;ecTent
in uniformalized tissue. Sl

% Our conventional material ratio

CVD Coating

MEGACOAT NANO MEGACOAT NANO
CA6535 ‘ Enhances Wear Resistance ’ PR1525 PR1510

Case Studies

stainless steels
l T Chattering
reduced
i ; Efficiency:
Tool life: 1.8 times 1.6 times
e Aircraft parts e Vc =120m/min e fz = 0.6mm/t e Clutch e Vc =120m/min e fz =1.2mm/t
® ap x ae = 0.7 x ~25mm e Dry ® ap x ae = 1.0 x 20mm e Dry
e MFH25-S25-03-4T (4 inserts) ¢ LOGU030310ER-GM (PR1535) °* MFH32-S32-10-2T (2 inserts) ¢ SOMT100420ER-GM (PR1535)
PR1535 Number of achieved machining: 100pcs PR1535 Chip evacuation = 58cc/min
e Good edge condition and stable machining after machining e Competitor B caused chattering, whereas MFH achieves stable
100pcs. machining.
* Good edge condition and long tool life.
(User Evaluation) (User Evaluation)




Cutting dia. $16~¢32

MFH mini

High efficiency and high feed end mill
for small dia. machining and small
machining center

Economical double-sided,
Great Chip evacuation 4-edge insert!

- / High-"\__
MFH mini { quality
'\ surface

@IREEL Chip evacuation '

Chips can be easily cut off.

Conventional 7
high-feed cutter Chip biting | =
\ workpiece

Poor Chip evacuation

Chips cling to the insert.

r

0 MFH mini controls Chip biting with the 3D convex
cutting edge!

Cutting Condition: Dc = ¢16, Workpiece: SS400, Vc = 150m/min, fz = 0.6mm/t, ap x ae = 0.5mm (20 pass), Total: 10mm x 16mm, DRY
Multi-edge design leads High efficiency and

to high efficiency machining high feed machining for
— small machining

MFH mini MFH Harrier center (BT30/BT40)

5 Inserts 2 Inserts
| MFH25-525-03-5T | | MFH25-525-10-2T |




Cutting dia. $25~¢160

MFH Harrier

Applicable to various applications
with 3 types of inserts.
Cutting time significantly shortened.

Various applications
with 3 types of inserts

GM (General purpose) LD (Large ap) FL (Low cutting force)

1st recommendation MAX. ap = 5mm Wiper insert with low
for general application Applicable for scale removal cutting force
Facing, ramping, at high efficiency Chattering reduction and
and helical milling fine surface finish

3 types of inserts are applicable to wide range of applications;
both high feed and large ap machining!

@ LD type for both large ap and high feed rate TIPS for using LD-type insert

% 3.5mm for insert type 10

| want a cutter which can Effici -
iciency can be improved
be used both large ap y P LD type is available for large ap

and high feed rate. by using large ap machining (s, ) o el o5 el e e
for scale removal first, and at low ap machining!
thereafter by using high feed
machining for roughing.

MFH Conventional 45° cutter

Chip evacuation = 404 cc/min Chip removal = 151 co/min
¢ Roughing for scale removal ¢ Roughing (2 passes) after scaling: * Roughing (4 passes): Same ap and

(2 passes): Large ap High feed rate feed rate

Ve =200m/min fz = 0.25mm/t Vc = 200m/min fz=1.5mmsn Vc = 200m/min fz = 0.25mmn

ap x ae = 4 x 40mm ap x ae = 2 x 40mm Vf = 7,583mm/min ap x ae = 3 x40mm Vi =1,264mm/min

Vf = 1,264mm/min Workpiece: SS400 Workpiece: SS400

X MFH063R-14-5T-22M
(Cutter dia. 63mm, 5 inserts) 2% Cutter dia. 63mm, 5 inserts

MFH improved machining efficiency by 2.6 times compared to conventional cutter!

High feed rate after scaling
(fz = 1.5mm/t, ap = 2mm)

Large ap for scale removal
(fz = 0.25mm/t, ap = 4mm)

o)

«




Cutting dia. $16~¢32
MFH mini

MFH mini End Mill

Fig. 2

|

|
|

T
od"®

Standard (Straight)
Tool holder Dimension
Dimension (mm) Rake Angle (°)| € @ . Max.
Shank Description Stock mgég; % © |Drawing W(i'%ht Revolution
oD [¢D1 | ¢d | L | & | S |AR |RR. |8T g (min™)
MFH 16-S16-03-2T ° 2 16 8 16 | 100 | 30 0.1 18,800
20-S20-03-3T ° 3
Standard 20-S20-03-4T ° 20 12 20 | 130 | 50 0.3 15,700
. 25-S25-03-4T ° Fig. 1
Straight
(Straight) 25-525-035T ° ; 25 17 25 | 140 | 60 0.5 13,400
32-S32-03-5T )
32-S32-03-6T ° 6 32 24 32 | 150 | 70 0.8 11,400
MFH 17-S16-03-2T (] 17 9 17,900
18-S16-03-2T ° 2 18 10 16 | 100 | 20 0-1 17,000
Oversize 22-S20-03-3T ° 3 _
(Straight) 22-520-03-4T ° , 22 14 20 | 130 | 30 Fig.2| 0.3 14,700
28-S25-03-4T [ o R
28-S25-03-5T ° 5 28 20 25 | 140 | 40 1 -10° | -15° | Yes 0.5 12,400
MFH 16-W16-03-2T ° 2 16 8 16 79 30 0.1 18,800
20-W20-03-3T ° 3
Standard 20-W20-03-4T ° ) 20 12 20 | 101 50 0.2 15,700
25-W25-03-4T ® Fig. 3
Id
(Weldon) 25-W25-03-5T ° ; 25 17 25 | 117 | 60 0.4 13,400
32-W32-03-5T [
32-W32-03-6T ° 6 32 24 32 | 131 70 0.7 11,400
MFH 16-S16-03-2T-150 ° 2 16 8 16 | 150 | 50 0.2 18,800
Long Shank 20-S20-03-3T-160 ° 3 20 12 20 | 160 | 80 Fig. 1 0.3 15,700
(Straight) 25-S25-03-4T-180 ° 4 25 17 25 | 180 | 100 9: 0.6 13,400
32-S32-03-5T-200 [ 5 32 24 32 | 200 | 120 1.1 11,400
®: Std. Item
Spare Parts and Applicable Inserts
Spare Parts e Caution wi.th Max. Revqlution .
S— When running an end mill or a cutter at the maximum
Clamp Screw Wrench (3ACI)1I'tI'II;)S()eLIIZrled revolution, the insert or cutter may be damaged or
Description Applicable Inserts scattered by centrifugal force.
& Y P
g / % * 357 Apply Anti-seize Compound (MP-1) thinly on
é '/ portion of taper and thread when insert is fixed.
SB-3065TRP DTPM-8 MP-1
MFH ...-03-... LOGUO030310ER-GM

Recommended Torque
for Insert Clamp 1.2N-m
]

Recommended Cutting Conditions = P7



High Efficiency and High Feed Cutter M FH

MFH mini modular type Head

2 M1
2 RS
I /
T, /
= :11“ g A
s A hel
B A-A Section
L
Tool holder Dimension
s No. of PGEGEER () G () 52 Max. Revolution
Description Stock [y e) (min")
oD |¢D1 |¢D2 | ¢d | L | £ M1 H| B |S |AR|RR 8T
MFH 16-M08-03-2T ° 16 | 8 18,880
17-M08-03-2T e | 2 [ 17 ] 9 |147| 85| 43 | 25 M8xP1.25 12 | 8 17,900
18-M08-03-2T ° 18 | 10 17,000
gg'm'gg'ﬂ : i 20 | 12 15,700
il 18.7(10.5| 49 | 30 M10xP1.5 15| 9
22-M10-03-3T ® (3,14 14.700
22-M10-03-4T |, 1 |-10° | -15°| Yes ’
e IE
Sl 125| 57 | 35 | M12xP1.75 | 19 | 10
28-M12-03-4T ® [ 41 510003 12400
28-M12-03-5T ° | ¢ ’
32-M16-03-5T °
T o & 32 | 24 |30 | 17 | 63 | 40 M16xP2 24 | 12 11,400
®: Std. Item
Actual End Mill depth
Applicable End Mill Actual End Mill depth (mm)
Arbor Description Cutting Dia. | Dimension
Description M L2
¢D L1
MFH16-M08-03... 916 31.8 6.8
BT30K- M08-45 |MFH17-M08-03... 17 25 33.2 8.2
é'\» - MFH18-M08-03... $18 34.2 9.2
. © [ (] — MFH20-M10-03... $20 30 36.8 6.8
“L MFH22-M10-03... $22 39.2 9.2
£ Mi2.45 | MFH25-M12-03... $25 35 42.8 7.8
MFH28-M12-03... $28 455 10.5
o MFH16-M08-03... $16 31.7 6.7
BT40K- MO08-55 |MFH17-M08-03... 17 25 33.2 8.2
MFH18-M08-03... $18 34.3 9.3
MFH20-M10-03... $20 38.7 8.7
M10-60 MFH22-M10-03... $22 30 445 145
MFH25-M12-03... $25 44.6 9.6
M12-55 MFH28-M12-03... $28 35 47.6 12.6
M16-65 | MFH32-M16-03... $32 40 51.2 11.2

=) For BT-type arbor, see page 14.

Applicable Inserts

Dimension (mm) A’(‘g'e MEGACOAT NANO C‘f%‘?‘j“ed
Insert Description B
A T od | W z re o | PR1535|PR1525|PR1510 | CA6535
G
an Y
K%} pui
g LOGU 030310ER-GM | 6.2 {3.96 |3.45|119| — | 1.0 | — ° ° ° °
A T
General
Purpose
@®: Std. Iltem



Cutting dia. $16~¢32
MFH mini

Cutting Performance (GM)

Close pitch Standard pitch (Cutting dia. ¢$16~¢$22) Standard pitch (Cutting dia. ¢25~¢$32)
1003 10 e 10 08
£ £ £
£ £8 £2
EQ 3 £
22 o5 08 22 os N 22 o5
£ z £
o o o
05 10 15 05 10 15 05 10 15
Feed Rate fz (mm/t) Feed Rate fz (mm/t) Feed Rate fz (mm/t)
MFH20-...-4T, MFH22-...-4T, MFH25-...-5T  MFH16-...-2T, MFH17-...-2T, MFH18-...-2T  MFH25-...-4T, MFH28-...-4T, MFH32-...-5T
MFH28-...-5T, MF32-...-6T MFH20-...-3T, MFH22-...-3T

Note) When using close pitch type, reduce the cutting conditions from standard type.

Recommended Cutting Conditions

Holder Description and Feed Rate (fzz mm/t) % ?:;?Q]rgsg‘;ﬁjde )Feed ap = 0.5mm Recommended Insert Grade (Vc: m/min)
b=
2 Workpiece CVD Coated
2 i MFH16 | MFH20 | MFH20 | MFH25 | MFH25 | MFH32 | MFH32 MEGACOAT NANO Carbide
-.-2T -..-3T -..-4T -..-4T .-5T -...-5T -...-6T
PR1535 | PR1525 | PR1510 | CA6535
Carbon Steel < * _ _
(SxxC) 120~180~250 | 120~180~250
0.2~0.7~1.2 0.2~0.5-0.8 | 0.2~0.8~1.5 | 0.2~0.5~0.8 | 0.2~0.8~1.5 | 0.2~0.5~0.8
Alloy Steel pAg * _ _
(SCM etc)) 100~160~220 | 100~160~220
Die Steel w * _ _
TS 0.2~0.5~0.9 0.2-0.4-0.6 | 0.2~0.6-1.2 | 0.2~0.4-0.6 | 0.2~0.6-12 | 0.2-0.4~06 | g 440 (o | o0 a0 (o0
Die Steel pAg *
0.2~0.3~0.5 0.2~0.25~0.3 | 0.2~0.3~0.6 |0.2~0.25~0.3 | 0.2~0.3~0.6 |0.2~0.25~0.3 = =
(SKD etc.) (40~50HRC) 60~100~130 | 60~100~130
Austenitic Stainless * %
Steel 100~160~200 100~160~200 - N
(SUS304 etc.)
Martensitic Stainless % *
oM | Stee! 0.2-0.5~0.9 0.2~0.4-0.6 | 0.2~0.6-1.2 | 0.2-0.4-0.6 | 0.2-0.6-12 | 0.2-0.4-06 |, »o0 oo - - I
(SUS403 etc.)
Precipitation Hardened *
Stainless Steel 90~120~150 - - -
(SUS630 etc.)
Gray Cast Iron 07 0.5 08 05 0.8 0.5 _ _ * _
e 0.2~0.7~1.2 0.2~0.5-0.8 | 0.2~0.8~1.5 | 0.2~0.5~0.8 | 0.2~0.8~1.5 | 0.2~0.5~0.8 -
Nodular Cast Iron 0.2~0.5-0.9 0.2~0.4~0.6 | 0.2~0.6-1.2 | 0.2~0.4~0.6 | 0.2~0.6~12 | 0.2~0.4~0.6 = = * =
(FCD) 100~150~200
Ni-based Heat bAS _ _ *
Resistant Alloy 20~30~50 20~30~50
0.2~0.3~0.6 0.2~0.25~0.4 | 0.2~0.4~0.8 |0.2~0.25~0.4 | 0.2~0.4~0.8 |0.2~0.25-0.4
Titanium Alloy * _ w _
(Ti-6AI-4V) 40~60~80 30~50~70

[ Standard pitch

[ Close pitch *: 1st recommendation

¥: 2nd recommendation

2 Machining with coolant is recommended for Ni-based heat resistant alloy and titanium alloy. The figure in bold font is the center value of the
recommended cutting conditions. Adjust the cutting speed and the feed rate within the above conditions according to the actual machining

situation.

For machining center equivalent to BT30, reduce feed rate to 25% or less of the recommended condition. For slotting, internal coolant or center

through coolant is recommended.

Note for Machining Program (Approx. R)

; Unmachined Max. inclination
Shape Holder Insert C:t:'r;g e?’?e Ap(pn: ::)' A part angle of workpiece
gley (K) (mm) at contouring (°)
£5F ‘ Max. inclination angle
— of workpiece at
contouring (°)
®
»
Cutting edge MFH...-03-... GM 12° 1.6 0.39 90°
angley (°)
Approx. R Unmachined part (K)




High Efficiency and High Feed Cutter M FH

Reference Data for Ramping

Description Cutter dia. ¢D (mm) 16 17 18 20 22 25 28 32
LAE rampi?,? angle oma | 5 g 2.5° 2.1° 1.7° 1.4° 1.00 10 0.8°
MFH ...-03-...
tan oumax 0.049 0.042 0.037 0.03 0.024 0.021 0.017 0.014
Note for Ramping
* Ramping angle should be under oumax (Maximum ramping angle). 1

e Feed rate should be under 70%.

Formula for max. cutting

length (L) at max. L =i
ramping angle tan oumax |
ap
Note for Helical Milling
e For helical milling, use between min. cutting dia. and max. cutting dia. | ¢Dh (Cutting diameter) |

Cutting direction

Center core part Center core part
remains after machining. interferes with toolholder.

X Over Max. X Under Min.
Cutting Dia. ? Cutting Dia.
. .

Y IS0l (Cutting diameter)
e Sinking depth (h) at helical milling should be

Holder Min. cutting dia. $Dh1|Max. cutting dia. $Dh2 under max. ap (1mm).
e Down-cut milling is recommended. (See the right figure.)
MFH...-03-... 2xD-8 2xD-2 e Feed rate should be under 50% of the recommended cutting conditions.
; * Operate machine in a safe environment to avoid accident caused by long
Unit: mm Chips.

Note for Drilling

g .
X

Holder Max. cutting | Min. cutting length X
depth (Pd) for flat bottom surface

MFH...-03-... 1.0 oD-9

<

Unit: mm

Pdl

2 When traversing after drilling, reduce feed rate 25% or less from the recommended
T cutting conditions until the center core part (unmachined part) is removed.
2 When drilling, reduce feed rate per revolution to under f = 0.2mm/rev.

Center core 4D

Note for Vertical Milling (Plunging)

Vertical Milling (Plunging)

e Available for vertical milling

.u Maximum Maximum Width of Cut (ae)| ° For vertical milling (plunging), reduce feed

< . rate to fz = 0.2mm/t or less.
/ LOGUO03 3.5mm




Cutting dia. $25~¢160
MFH Harrier

MFH Harrier Face Mill

w mY _'
-l
od2. f
$d1
$D1
— = - D
/ (Q
_ Fig. 1 Fig. 2
. $D2
0 | 2
¥
Tool holder Dimension (SOMT10 type)
- . Rake [+
. - No. of Dimension (mm) Angle ()| S| . |weigh] . Max
Bore Dia. Description StockI 4D1 S O [Drawing K Revolution
nserts »p GMTLD TFL1¢D2| ¢d [¢dl|¢d2| H | E | a | b | S |SL*'|AR.RR.|ST kgl (min”)
MFH 050R-10-4T e | 4
50 | 33 |37.5(36.5| 47 -5° 0.4| 10,000
050R-10-5T e | 5
Inch 2025019 111 150 19| 5 |84 —
Si(z: e 063R-10-5T e | 5 +10° Yes|Fig. 1
63 | 46 |50.5[49.5| 60 0.7| 8,800
063R-10-6T ® | 6 -4°
080R-10-7T ® | 7 |80 |63|675|665| 76 |31.75/ 26 |17 |63 |32 | 8 |12.7 1.3| 7,600
MFH 050R-10-4T-M e | 4 15
50 | 33 |37.5|36.5| 47 (1.2)| 3.5 -5° 0.4 | 10,000
050R-10-5T-M ® | 5 x2
22 (19 | 11 21 /6.3 (104 —
063R-10-5T-22M| @ | 5
. 50
ng?;r;c 063R-10-6T-22M| ® | 6 H0° Yes |Fig. 1
63 | 46 |50.5[49.5| 60 0.7 | 8,800
063R-10-5T-27M| @ | 5 -4°
063R-10-6T-27M| ® | 6 27 |20 | 13 24 | 7 124
080R-10-7T-M ® | 7 | 80|63 |675/665| 76 63 1.6| 7,600

2% 1. For SL dimension, see the figure on page 10. > 2. Dimension in () is when attaching LD type. ®: Std. ltem



High Efficiency and High Feed Cutter M FH

Tool holder Dimension (SOMT14 type)

X X Rake [+
. - No. of Dimension (mm) Angle ()| 82| . |weigh  Max:
Bore Dia. Description StockI D1 - © O |Drawing K Revolution
nserts D fam ¢LD FL1¢D2| ¢d [¢d1|¢d2| H | E | a | b | S SL*AR|RR. ST L) (min™)
MFH 063R-14-4T e 4
63 | 40 | 46 | 45 | 60 [225( 19 |11 |50 | 19| 5 | 8.4 -10° 0.6| 7,400
063R-14-5T e |5
080R-14-5T e 5
80|57 |63|62]|76 -8° Fig.1/1.3| 6,400
Inch 080R-14-6T e 6 Yes
Size 31.75) 26 | 17 32| 8 |127| 2 | 5 |+10°—
100R-14-6T e 6
100| 77 | 83 | 82 | 96 63 2.4| 5,600
100R-14-7T ®o 7 -7°
125R-14-7T e | 7 [125/102|108|107 38.1| 55 10 |15.9 2.9| 4,800
100 - 38 Fig. 2
160R-14-8T ® | 8 [160/137[143|142 50.8| 72 11 [19.1 -6° | No 3.9| 4,200
MFH 063R-14-4T-22M| e | 4
22 19| 11 21 |6.3|10.4
063R-14-5T-22M| ® | 5
63 | 40 | 46 | 45 | 60 50 -10° 0.6| 7,400
063R-14-4T-27M| ® | 4
Fig. 1
063R-14-5T-27M| @ | 5
27 |20 |18 —— 24| 7 124 R
. 080R-14-5T-M | @ | 5 Yes
Nge;gc 80 | 57 | 63 |62 | 76 2 | 5 |+10°] -8° 14| 6,400
080R-14-6T-M | ® | 6
100R-14-6T-M | ® | 6
100/ 77 |83 (82|96 |32 |26 |17 |63 |28 | 8 |14.4 2.4| 5,600
100R-14-7T-M | ® | 7 -7° Fig. 2
125R-14-7T-M | @ | 7 |125(102|108|107 55 | — 33 2.8| 4,800
100| 40 —— 9 |164
160R-14-8T-M | @ | 8 |160|137|143|142 68 |66.7 32 -6° | No |Fig.3| 3.7 | 4,200

2 1. For SL dimension, see the figure below. ®: Std. ltem

Spare Parts and Applicable Inserts

Spare Parts Cutting edge shape
s . hen attaching LD type
Anti-seize | Mounting w
o Clamp Screw Wrench Compound Bolt .
Description —— — Applicable Inserts
MFH 050R-10-...(-M)
063R-10-...(-22M) HH10x30 Angle in () is for SOMT14 type.
RS SOMT100420ER-GM
SB-4090TRPN DTPM-15 MP-1 ; ; :

063R-10-...-27M HH12x35 | SOMT100420ER-LD e Caution Wl'th Max. Revqlutlon

Recommended Torque SOMT100420ER-FL When running an e_nd mill or .
080R-10-... for Insert Clamp 3.5N-m HH16x40 a cutter at the maximum revolution,

the insert or cutter may be damaged
080R-10-...-M HH12x35 or scattered by centrifugal force.
MFH 063R-14-...(-22M) HH10x30 o Apply Anti-seize Compound
_ (MP-1) thinly on portion of taper
063R-14-...-27M HH12x35 and thread when insert is fixed.
080R-14-... HH16x40
080R-14-...-M | SB-50120TRP TTP-20 MP-1 | HH12x35 | SOMT140520ER-GM
— R Ged T SOMT140520ER-LD
100R-14-... ecommended Torque HH16x4
00 for Insert Clamp 4.5N-m 6x40 | SOMT140514ER-FL

100R-14-...-M -
125R-14-... —
160R-14-... —

Recommended Cutting Conditions = P16, P17




Cutting dia. $25~¢160
MFH Harrier

MFH Harrier End Mill (SOMT10 type)

Standard (Straight)

Cutting edge shape
when attaching LD type

pd®

d

pd®

e

Tool holder Dimension (SOMT10 type)

- No. of Dimension (mm) Rake Angle (°) § o  Weight Max._
Description StockI "t oD1 o O |Drawing (ko) Revolution
" oD e Tip TFL1¢d | L | ¢ | s |s |AR|RR|ST 9 (min?)
MFH 25-S25-10-2T ° 2 | 25| 8 |[125]|115 25 | 140 60 Fig. 3| 0.4 | 17,000
28-S25-10-2T o 2 | 28| 11 |[155]14.5 40 Fig. 1] 0.5 | 15,500
32-S32-10-2T ° 2 )
Standard 32-532-10-3T ° 3 32 | 15 {19.5]18.5 70 12 a5 lior| s | v Fig. 3 os 14,000
(Straight) 35-532-10-2T ® | 2 35|18 225 215| 32 | 150 ek e - | 13,000
35-832-10-3T ° 3 ) ) 50 Fig. 1 ’
40-S32-10-3T ° 3 '
40-532-10-4T ° 4 40 | 283 |27.5|26.5 0.9 | 11,500
MFH 25-W25-10-2T ° 2 | 25| 8 |125|11.5| 25 | 117 | 60 Fi. 4 0.4 | 17,000
Standard 32-W32-10-3T e | 3 [ 32|15 195185 131 70 <1 '2) 05 | 1100 8¢ | ves g 14,000
(Weldon) 40-W32-10-3T e | 3 32 x| i _ 0.7
40-W32-10-4T ° 4 40 | 283 |27.5|26.5 112 | 50 Fig. 2 11,500
MFH 25-S25-10-2T-200 | e 2 | 25| 8 |[125]11.5 o5 120 Fig. 3| 0.6 | 17,000
Long Shank 28-S25-10-2T-200 | @ 2 | 28 | 11 |[155|14.5 200 40 | 15 Fig. 1/ 0.7 | 15,500
(St?aight) 32-832-10-2T-200 | @ 2 | 32 | 15 |19.5|18.5 120 |(1.2)| 3.5 |+10°| -5° | Yes |Fig. 3| 1.0 | 14,000
35-S32-10-2T-200 | 2 | 35| 18 |225]21.5| 32 50 * Fig. 1 1.4 | 13,000
40-S32-10-4T-250 | @ 4 | 40 | 23 |27.5]26.5 250 s 11,500
MFH 25-S25-10-2T-300 | e 2 | 25| 8 |[125]11.5 o5 180 Fig. 3| 1.0 | 17,000
Extra Long 28-S25-10-2T-300 | @ 2 | 28 | 11 |[155|14.5 40 | 15 Fig. 1] 1.1 15,500
Shan 32-832-10-2T-300 | @ 2 | 32 | 15 |19.5|18.5 300 | 180 |(1.2) | 3.5 |+10°| -5° | Yes |Fig. 3| 1.6 | 14,000
(Straight) 35-532-10-2T-300 | @ | 2 | 35 | 18 [22.5[21.5] 32 0| Fig 4117 |_13,000
40-S32-10-4T-300 | ® 4 | 40 | 23 |27.5]26.5 918 11,500
2 Dimension in () is when attaching LD type. ®: Std. ltem
Spare Parts and Applicable Inserts
e Caution with Max. Revolution
Spare Parts — When running an end mill or a cutter at the maximum
Clamp Screw Wrench égrﬁ-sgclﬁed revolution, the insert or cutter may be damaged or
Description P Applicable Inserts scattered by centrifugal force.
Y P
= / % . %&‘g Apply Anti-seize Compound (MP-1) thinly on
é / portion of taper and thread when insert is fixed.
SB-4075TRP DTPM-15 MP-1 SOMT100420ER-GM
MFH ...-10-... Recommended Torque SOMT100420ER-LD
for Insert Clamp 3.5N-m SOMT100420ER-FL

Recommended Cutting Conditions =§ P16, P17



High Efficiency and High Feed Cutter M FH

MFH Harrier End Mill (SOMT14 type)

5 Fig. 1
Cutting edge shape ¢| Fig. 2
when attaching LD type 3 F1g.
-\ &
$D1 ;9/
e

Tool holder Dimension (SOMT14 type)

Dimension (mm) Rake Angle (°) Eq, ; .
Description Stock No.of ¢D1 %B Drawing Wi'ght R Rgvglutlon
Insets oD Lo ip TP {¢d | L | ¢ | S |S | AR | RR. | 8T (ko) (min)
MFH 50-S42-14-3T ® | 3 50|27 |33|32 Fig. 1 1.4 8,800
-10°
63-S42-14-4T ® | 4 |63 |40 46|45 |42 |150|50 | 2 | 5 | +10° Yes 1.7 7,400
Fig. 2
80-S42-14-5T ® | 5 80|57 |63|62 -8° 2.3 6,400
®: Std. Item
Spare Parts and Applicable Inserts
Spare Parts
o Clamp Screw Wrench éggﬁ:&f‘ed _
Description p Applicable Inserts
PR
SB-
50120TRP TTP-20 MP-1 SOMT140520ER-GM
MFH ...-14-... Recommended Torque SOMT140520ER-LD
‘ for Insert Clamp 4.5N-m ‘ SOMT140514ER-FL

e Caution with Max. Revolution
When running an end mill or a cutter at the maximum revolution, the insert or cutter may be damaged by centrifugal
force.

. %—f‘fﬁ\ Apply Anti-seize Compound (MP-1) thinly on portion of taper and thread when insert is fixed.

Recommended Cutting Conditions = P16, P17




Cutting dia. $25~¢9160
MFH Harrier

MFH Harrier modular type Head

|
o —

|
¢D2
A

°
=
A-A Section
Cutting edge shape L
when attaching LD type
-\
4D1 S*/
()
Tool holder Dimension
Dimension (mm) RakecAngIe = o Max.
G No. of () g9 .
Description Stock: i oD1 ] Jc:> Revo_lu}lon
oD remTD TFC19P2| ¢d | L | L1 M1 H|B|S|S |AR |RR 8 (min™)
MFH 25-M12-10-2T ® | 2 | 25| 8 |125/11.5 17,000
231125 |57 | 35| M12xP1.75 |19 | 10
28-M12-10-2T ® | 2 |28 |11|155/14.5 15,500
32-M16-10-2T e | 2
32 | 15 (19.5|18.5 14,000
32-M16-10-3T e | 3 1.5
(1.2)|3.5|+10°| -5° | Yes
35-M16-10-2T e | 2 ®
35| 18 [22.5|21.5/ 30 | 17 |63 | 40 M16xP2.0 | 24 | 12 13,000
35-M16-10-3T e | 3
40-M16-10-3T e | 3
40 | 23 |27.5/26.5 11,500
40-M16-10-4T e | 4

> Dimension in () is when attaching LD type. ®: Std. ltem

Spare Parts and Applicable Inserts

Spare Parts
Anti-seize
Clamp Screw Wrench
Description Loy Applicable Inserts
/ /.’/%
SB-4075TRP DTPM-15 MP-1 SOMT100420ER-GM
MFH ...-10-... Recommended Torque SOMT100420ER-LD
for Insert Clamp 3.5N-m SOMT100420ER-FL
I I

e Caution with Max. Revolution
When running an end mill or a cutter at the maximum revolution, the insert or cutter may be damaged by centrifugal
force.

. %&-é@ﬁ Apply Anti-seize Compound (MP-1) thinly on portion of taper and thread when insert is fixed.

Recommended Cutting Conditions =§ P16, P17



High Efficiency and High Feed Cutter M FH

BT Arbor (for modular type head/two face contact)

L Gage line
(Gage Face)
¢ Applicable End Mill ~ APPlicable Arbor
59 —=i—
Coolant Hole
(Center Through System)
Attachment image
s
Dimension
Arbor
Dimension (mm) (Two-face
clamping)
Description Stock Cazllaent Applicable End Mill
L [¢D1|¢dl1 | S | &1 | e2 M1 G
MFH25-M12..
BT30K- M12-45 ® 45 23 | 125 | 24 9 15 | M12xP1.75 Yes BT30 MEH28-M12..
MFH25-M12..
BT40K- M12-55 [ 55 23 | 125 | 24 15 | M12xP1.75 MFH28-M12..
9 Yes BT40
MFH32-M16..
M16-65 [ 65 30 17 25 16 | M16xP2.0 MFH35-M16..
MFH40-M16..
®: Std. Stock
Actual End Mill depth
Applicable End Mill Actual End Mill depth (mm)
Arbor Description i i i i
Cutting Dia. Dimension
Description M L2
oD L1
MFH25-M12-10-2T 025 42.8 7.8
- BT30K- M12-45 35
H ! MFH28-M12-10-2T 028 45.5 10.5
- MFH25-M12-10-2T 025 44.6 9.6
BT40K- M12-55 35
) 2| MFH28-M12-10-2T $28 47.6 12.6
- M MFH32-M16-10-OT $32 51.2 11.2
M16-65 MFH35-M16-10-OT $35 40 60.2 20.2
MFH40-M16-10-OT $40 64 24
Arbor Identification System
BT30 K - M12 - 45
Two-face .
Thread Size for Length from

Arbor Size Clamping

Spindle Clamping the Gage




Cutting dia. $25~¢160
MFH Harrier

Applicable Inserts

teel / All teel
Usage Classification P gitbsizels eel / Alloy Stee z : %
M Austenitic Stainless Steel (SUS304) * bAd nq.)
*: Roughing / 1st Choice Martensitic Stainless Steel (SUS403) pie * %
Y : Roughing / 2nd Choice K Clizy Gasi ke * 2
B Finishing / 1st Choi Nodular Cast Iron * &
+ Finishing / 1st Choice s |Ni-based Heat Resistant Alloy * * |5
[: Finishing / 2nd Choice Titanium Alloy (Ti-6Al-4V) * e =
H |High-Hardness Steel O E
CVD o
Dimension (mm) Angle|  \IEGACOAT NANO | Coated | S
Insert Description ) Carbide =
A T ¢d 4 re o | PR1535|PR1525 | PR1510 | CA6535 B
SOMT 100420ER-GM (10.30| 4.58 | 4.6 [ [ ° °
— 2.0 16
a 140520ER-GM |14.14| 5.56 | 5.8 [ [ ° °
General
Purpose
SOMT 100420ER-LD [10.45| 4.58 | 4.6 | 0.9 [ [ ° °
P9
2.0 16 0
P13
140520ER-LD |14.76| 5.56 | 5.8 | 1.6 [ [ ° °
Large ap
SOMT 100420ER-FL |10.44| 458 | 46 | 1.4 | 2.0 [ [ ) [ ) [ )
i 16
¢ |1 140514ER-FL |14.57| 5.56 | 5.8 | 3.1 | 1.4 ° ° ° °
Wiper edge
®: Std. Item
Cutting Performance (GM, FL)
MFH25-S25-10-2T MFH32-S32-10-OT MFH40-S32-10-OT
20 20 20
< < <
-8 15 -8 15 _ 815
£0 £o £0
%g 10 %_g 10 %g 10
3 3 3
05 05 05
05 1.0 15 20 05 1.0 15 20 05 1.0 15 20
Feed Rate fz (mm/t) Feed Rate fz (mm/t) Feed Rate fz (mm/t)
e Max. ap for LD type is 5mm (3.5mm for
MFHO50R~080R-10-OT MFH..-14-OT
type 10).

20 20 Please refer to page 12 for feed rate.
< < * Please refer to recommended cutting
g §' 5 E §‘ 15 conditions in the chart for end mill type.
2 210 2 2 10 e Maximum feed rate (feed per tooth) of
::) g face mill type is fz = 2.0mm/t.

05 05
05 1.0 15 20 0.5 1.0 15 20
Feed Rate fz (mm/t) Feed Rate fz (mm/t)




High Efficiency and High Feed Cutter M FH

Recommended Cutting Conditions

_ Recommended Insert Grade
Holder Description and Feed Rate (fz: mm/t) .
(Ve: m/min.)
=
© - CVD Coated
2 Ol el MEGACOAT NANO oy
= MFH25- MFH32- MFH40- MFH...R-10 MFH...-14 aIbice
PR1535 | PR1525 | PR1510 | CA6535
Carbon Steel 0.5~0.8~1.0 (ap<1.0mm) 0.5~1.0~1.5 (ap<1.0mm) 0.5~1.2~1.8 (ap<1.0mm) 05-11522.0 ¥ *
(SxxC) 0.2~0.4~0.5 (ap<1.5mm) 0.3~0.7~1.0 (ap<1.5mm) 0.4~1.0~1.5 (ap<1.5mm) : i : 120~180~250 | 120~180~250
Alloy Steel 0.5~0.8~1.0 (ap<1.0mm) 0.5~1.0~1.5 (ap<1.0mm) 0.5~1.2~1.8 (ap<1.0mm) 05-1.5-2.0 * *
(SCM etc.) 0.2-04-05 (ap<1.5mm) | 0.3~0.7~1.0 (ap<1.5mm) | 04-1.0~1.5 (ap<1.5mm) T 100~160~220 | 100~160~220
Die Steel 0.5~0.7~0.8 (ap<1.0mm) 0.5~0.8~1.2 (ap<1.0mm) 0.5~1.0~1.6 (ap<1.0mm) A5 A3 ¥ *
(SKD etc.) (~40HRC) 0.2-0.3-04 (ap<1.5mm) | 0.3~0.6~0.8 (ap<1.5mm) | 0.4~0.8~1.2 (ap<1.5mm) R 80~140~180 | 80~140~180
Die Steel 0.15~0.3~0.5 (ap<1.0mm) | 0.2~0.5~0.8 (@p<1.0mm) 0.2~0.6~0.9 (ap<1.0mm) 0.2-0.7-1.0 P *
(SKD etc.) (40~50HRC) | 0.15-0.2-025 (ap<t.5mm) | 0.2-0.3-0.45 ap<1.5mm) | 0.2~0.5-0.7 (ap<i.5mm) R 60~100~130 | 60~100~130
g:'::"'t'c SIS 05-07-08(2p<T.0mm) | 05-08-12(ap<t Omm) | 05+1.0+16 apst o) 05121 * %
0.3~ 0.6~ ~0.8~ ol 100~160~200 | 100~160~200 - -
(SUS304 etc.) 0.2~0.3~0.4 (ap<1.5mm) 0.3~0.6~0.8 (ap<1.5mm) 0.4~0.8~1.2 (ap<1.5mm)
s“ﬂz’;f“s't'c Stainless | 5.07.08(ap<10mm) | 05-08-12(ap< Omm) | 05-1.0+16 apst omm) 05218 % *
03~ 0.6~ 08~ e 150~200~250 - - 180~240~300
GM (SUS403 etc.) 0.2~0.3~0.4 (ap<1.5mm) 0.3~0.6~0.8 (ap<1.5mm) 0.4~0.8~1.2 {ap<1.5mm)
Precipitation Hardened | 5 7 g0t omm) | 05-08-12fap<t Omm) | 05-1.0-16 (ap<t.omm) *
Stainless Steel 02-03-04fap<t6mm) | 03-06-08fap<tmm) | 04-08-12fap<t5 061218 0-120-180 | - -
(SUS630 etc.) EEUpsiEm) || Ge-UCORTSIEm) || Q-8 (msIm)
Gray Cast Iron 0.5~0.8~1.0 (ap<1.0mm) | 0.5~1.0~15(ap<1.0mm) | 0.5~1.2~1.8 (ap<1.0mm) 05-15-20 *
(FC) 02~0.4-0.5 (ap<1.5mm) | 0.3-0.7~1.0 (ap<15mm) | 0.4~1.0~15 (ap<1.5mm) T 120~180~250
Nodular Cast Iron 0.5~0.7~0.8 (ap<1.0mm) 0.5~0.8~1.2 (ap<1.0mm) 0.5~1.0~1.6 (ap<1.0mm) 050213 *
(FCD) 0.2-03-0.4 (ap<1.5mm) | 0.3-0.6~08 (ap<1.5mm) | 04-0.8~1.2 (ap<1.5mm) D 100~150~200
Ni-based Heat 0.2~0.4~0.6 (ap<1.0mm) 0.2~0.5~0.9 (ap<1.0mm) 0.2~0.6~1.0 (ap<1.0mm) 0.9-0.8-1.2 * e
Resistant Alloy 0.15~0.2~0.3 (ap<1.5mm) | 0.2~0.4-0.6 (@p<1.5mm) | 0.2~0.5~0.8 (ap<1.5mm) T 20~30~50 20~40~50
Titanium Alloy 0.2~0.4~0.6 (ap<1.0mm) 0.2~0.5~0.9 (ap<1.0mm) 0.2~0.6~1.0 {ap<1.0mm) 0.0-0.8-1.2 * s
(Ti-6AI-4V) 0.15-0.2~0.3 (ap<1.5mm) | 0.2-0.4~0.6 (ap<1.5mm) | 0.2~0.5-0.8 (ap<1.5mm) T 40~60~80 30~50~70
Carbon Steel 0.5~0.8~1.0 (ap<1.0mm) 0.5~1.0~1.5 (ap<1.0mm) 0.5~1.2~1.8 (ap<1.0mm) 0.5~1.5~2.0 (ap<1.0mm) 0.5~1.5~2.0 (ap<2.0mm) ¥ *
(SxxC) 0.06~0.1-0.2 (ap<3.5mm) | 0.06~0.15~0.3 (ap<3.5mm) | 0.06~0.2~0.3 (ap<3.5mm) | 0.06~0.2-0.3 (ap<3.5mm) | 0.06~0.2-0.4 (ap<5.0mm) | 120~180~250 | 120~180~250
Alloy Steel 0.5~0.8~1.0 (ap<1.0mm) | 0.5~1.0~15(ap<1.0mm) | 0.5~1.2~1.8 (ap<1.0mm) | 0.5~1.5~2.0(ap<1.0mm) | 0.5~1.5~2.0 (ap<2.0mm) W *
(SCM etc.) 0.06-0.1~0.2 (@p<3.5mm) | 0.06-0.15~0.3 (ap<3.5mm) | 0.06~0.2~0.3 (ap<35mm) | 0.06~0.2~0.3 (ap<3.5mm) | 0.06~0.2~04 (ap<5.0mm) | 100~160~220 | 100~160~220
Die Steel 0.5~0.7~0.8 (ap<1.0mm) | 0.5~0.8~1.2 (ap<1.0mm) | 0.5~1.0~1.6 (ap<1.0mm) | 0.5~1.2~1.8(ap<1.0mm) | 0.5~1.2~1.8 (ap<2.0mm) ¥ *
(SKD etc.) (~40HRC) 0.06~0.08-0.15 (ap<3.5mm) | 0.06~0.1~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06-0.15-0.2 (ap<35mm) | 0.06~0.15-0.3 (ap<5.0mm) | 80~140~180 | 80~140~180
Die Steel 0.2~0.3~0.5 (ap<1.0mm) 0.2~0.5~0.8 (ap<1.0mm) 0.2~0.6~0.9 (ap<1.0mm) 0.2~0.7~1.0 (ap<1.0mm) 0.2~0.7~1.0 (ap<2.0mm) ¥ *
(SKD etc.) (40~50HRC) | 0.03-0.05-0.1 (ap<3.5mm) |0.03-0.08-0.15 (ap<3.5mm) | 0.03~0.1~0.15 (ap<3.5mm) | 0.03~0.1~0.15 ap<3.5mm) | 0.03~0.1~0.2 (ap<5.0mm) | 60~100~130 | 60~100~130
Austenitic Stainless
Steel 0.5~0.7~0.8 (ap<1.0mm) 0.5~0.8~1.2 (ap<1.0mm) 0.5~1.0~1.6 (ap<1.0mm) 0.5~1.2~1.8 (ap<1.0mm) 0.5~1.2~1.8 (ap<2.0mm) * +*
-0.08~ 0.1~ 0,15~ 0,15~ ~0.15~ 100~160~200 | 100~160~200 - -
(SUS304 etc) 0.06~0.08~0.15 (ap<3.5mm) | 0.06~0.1~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.3 (@p<5.0mm)
s“ﬂi’;f“s't'c Stainless | o5 07.08(p<10nm) | 05-08-12(ap<t O | 05-1.0-16(ap<t0mm) | 05-1.2-18fap<tOmm) | 05-12-18 (ap<2.0mm) % *
-0.08- 0.1~ 0,15~ -0.15- -0.15- 150~200~250 - - 180~240~300
LD (SUS403 etc.) 0.06~0.08~0.15 (ap<3.5mm) | 0.06~0.1~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.3 (ap<5.0mm)
ge_"if’itatg‘ ":a'de"ed 05-07-08 (aps? Omm) | 05-08-12(aps? Omm) | 05-10-16 (apst Omm) | 05-12-1.8 (apst Omm) | 0.5-1.2-18 (aps2.0mm) *
ainless eel — —_ —
0,08~ ~0.1~ ~0.15-~1 0,15~ ~0,15~ 90~120~150
(SUS630 etc.) 0.06~0.08~0.15 (ap<3.5mm) | 0.06~0.1~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.3 (@p<5.0mm)
Gray Cast Iron 0.5~0.8~1.0 (ap<1.0mm) | 0.5~1.0~15(ap<1.0mm) | 0.5~1.2~1.8 (ap<1.0mm) | 0.5~1.5~2.0(@p<1.0mm) | 0.5~1.5~2.0 (ap<2.0mm) *
(FC) 0.06~0.1~0.2 (ap<3.5mm) | 0.06~0.15~0.3 (ap<3.5mm) | 0.06~0.2~0.3 (ap<3.5mm) | 0.06~0.2~0.3 (ap<3.5mm) | 0.06~0.2~0.4 (ap<5.0mm) 120~180~250
Nodular Cast Iron 0.5~0.7~0.8 (ap<1.0mm) 0.5~0.8~1.2 (ap<1.0mm) 0.5~1.0~1.6 (ap<1.0mm) 0.5~1.2~1.8 (ap<1.0mm) 0.5~1.2~1.8 (ap<2.0mm) *
(FCD) 0.06~0.08~0.15 (ap<3.5mm) | 0.06~0.1~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.2 (ap<3.5mm) | 0.06~0.15~0.3 (@p<5.0mm) 100~150~200
Ni-based Heat 0.2~0.4~0.6 (ap<1.0mm) | 0.2~0.5~09 (ap<1.0mm) | 0.2~0.6~1.0 (ap<1.0mm) | 0.2~0.8~1.2 @@p<1.0mm) | 0.2~0.8~1.2 (ap<2.0mm) * P
Resistant Alloy 0.03~0.05-0.1 (ap<3.5mm) | 0.03-0.08~0.15 (ap<3.5mm) | 0.03~0.1~0.15 (ap<3.5mm) | 0.03~0.1~0.15 (ap<3.5mm) | 0.03~0.1~0.2 (ap<5.0mm) | 20~30~50 20~40~50
Titanium Alloy 0.2~0.4~0.6 (ap<1.0mm) 0.2~0.5~0.9 (ap<1.0mm) 0.2~0.6~1.0 {ap<1.0mm) 0.2~0.8~1.2 (ap<1.0mm) 0.2~0.8~1.2 (ap<2.0mm) * s
(Ti-6AI-4V) 0.03~0.05~0.1 (ap<3.5mm) | 0.03~0.08~0.15 (ap<3.5mm) | 0.03-0.1~0.15 (ap<3.5mm) | 0.03~0.1-0.15 (ap<3.5mm) | 0.03-0.1~0.2 (ap<5.0mm) | 40~60~80 30~50~70

*: 1st recommendation

vr: 2nd recommendation



Cutting dia. $25~¢160
MFH Harrier

Recommended Cutting Conditions

Holder Description and Feed Rate (fz: mm/t)

Recommended Insert Grade

(Vc: m/min)
£ _ CVD
@ Workpiece MEGACOAT NANO Coated
- MFH25- MFH32- MFH40- MFH...R-10 MFH...-14 Carbide
PR1535 | PR1525 | PR1510 | CA6535
Carbon Steel 0.5~0.8~1.0 (ap<1.0mm) | 0.5~1.0~1.5 (ap<1.0mm) | 0.5~1.2~1.8 (ap<1.0mm) 051520 % *
(SxxC) 0.2~0.4~0.5 (ap<1.5mm) | 0.3-0.7~1.0 (ap<1.5mm) | 0.4~1.0~15 (ap<1.5mm) T 120~180~250 | 120~180~250
Alloy Steel 0.5~0.8~1.0 (ap<1.0mm) | 0.5~1.0~1.5 (ap<1.0mm) | 0.5~1.2~1.8 (ap<1.0mm) 05152 ¥ *
(SCM etc.) 0.2-0.4~0.5 (ap<1.5mm) | 0.3-0.7~1.0 (ap<1.5mm) | 0.4~1.0~15 (ap<1.5mm) R 100~160~220 | 100~160~220
Die Steel 0.5~0.7~0.8 (ap<1.0mm) | 0.5~0.8~1.2 (ap<1.0mm) | 0.5~1.0~1.6 (ap<1.0mm) 05-1.2-1.8 +* *
(SKD etc.) (~40HRC) 0.2~0.3-0.4 (ap<1.5mm) | 0.3-0.6~0.8 (ap<1.5mm) | 0.4~0.8~1.2 (ap<i.5mm) R 80~140~180 | 80140180
Die Steel 0.15~0.3~0.5 (ap<1.0mm) | 0.2~0.5~0.8 (ap<1.0mm) | 0.2~0.6~0.9 (ap<1.0mm) 0.2-0.7-1.0 Pd *
(SKD etc.) (40~50HRC) |0.15~0.2-0.25 (ap<1.5mm) | 0.2~0.3~0.45 (ap<1.5mm) | 0.2-0.5-0.7 (ap<1.5mm) R 60~100~130 | 60~100~130
AusteniticStainless 05~07~08 (ap<1 0mim) | 0.5-0.8-12 (ap<1.0mir) | 0.5-1.0~1.6 (ap<.Ommm) * %
Steel 0.2-0.3-0.4 (ap<1.5 0.3~0.6~0.8 (ap<1.5 0.4~0.8~1.2 (ap<1 51 Uoalals 100~160~200 | 100~160~200 - -
(SUS304 etc.) .2~0.3~0.4 (ap<1.5mm) .3~0.6~0.8 (ap<1.5mm) ~0.8~1.2 (ap<1.5mm)
g"ﬁi:lens'"" Stainless | 050708 apst 0mm) | 050,812 ap<t O} | 05-1.0+16 (ap< o) o121 % *
0.3~ 0.6~ 08~ omhem 150~200~250 - - 180~240~300
FL (SUS403 etc.) 0.2~0.3-0.4 (ap<1.5mm) | 0.3~0.6~0.8 (ap<1.5mm) | 0.4~0.8~1.2 (ap<1.5mm)
Precipitation Hardened | 5 7 g a0c1. 0mm) | 05-08-1.2 (ap<t.omm) | 05-1.0-1.6 (aps<1.0mm) *
Stainless Steel 02-03-04 (ap<1.5mm) | 0.3-06-08 ap<t 5mm) | 04-0.8-12 (ap<t 5 BESSLALLE 90-120-160 | - -
(SUS630 etc.) BOSUTSIE) || Qe-00-00(ERsldm) || @Ol
Gray Cast Iron 0.5~0.8~1.0 (ap<1.0mm) | 0.5~1.0~1.5 (ap<1.0mm) | 0.5~1.2~1.8 (ap<1.0mm) 0.5-1.5-2.0 *
(FC) 0.2~0.4~05 (ap<1.5mm) | 0.3~0.7~1.0 (ap<1.5mm) | 0.4~1.0~1.5 (ap<1.5mm) o 120~180~250
Nodular Cast Iron 05~0.7~0.8 (ap<1.0mm) | 0.5~0.8~1.2 (gp<1.0mm) | 0.5~1.0~1.6 (ap<1.0mm) 05-1.2-1.8 *
(FCD) 0.2~0.3-0.4 (ap<1.5mm) | 0.3~0.6~0.8 (ap<1.5mm) | 0.4~0.8~1.2 (ap<1.5mm) R 100~150~200
Ni-based Heat 0.2~0.4~0.6 (ap<1.0mm) | 0.2~0.5~0.9 (ap<1.0mm) | 0.2~0.6~1.0 (ap<1.0mm) 0.2-0.8-1.2 * P
Resistant Alloy 0.15~0.2~0.3 (ap<1.5mm) | 0.2~0.4~0.6 (ap<1.5mm) | 0.2~0.5~0.8 (ap<1.5mm) R 20~30~50 20~40~50
Titanium Alloy 0.2~0.4~0.6 (ap<1.0mm) | 0.2~0.5~0.9 (ap<1.0mm) | 0.2~0.6~1.0 (ap<1.0mm) 0.2-0.8-1.2 +* P
(Ti-6Al-4V) 0.15~0.2~0.3 (ap<1.5mm) | 0.2~0.4~0.6 (ap<1.5mm) | 0.2-0.5-0.8 (ap<1.5mm) T 40~60~80 30~50~70

2 Machining with coolant is recommended for Ni-based heat resistant alloy and titanium alloy.

*: 1st recommendation ¥ 2nd recommendation

3 The figure in bold font is center value of the recommended cutting conditions. Adjust the cutting speed and
the feed rate within the above conditions according to the actual machining situation.

% When finishing with LD type and FL type with wiper edge, reduce feed rate to fz = 0.1 - 0.3mm/t or less.

2 For machining center equivalent to BT30, reduce feed rate to 25% or less of the recommended condition.

X For slotting, internal coolant or center through coolant is recommended.



High Efficiency and High Feed Cutter M FH

Note for Machining Program (Approx. R)

Cutting edge AT Unmachined Max. inclination
Shape Holder Insert " Ig (O? p& m)' part angle of workpiece
gley (K) (mm) at contouring ()
Max. inclination an GM 10° 3.0 0.85 90°
y gle
of workpiece at
contouring (°) MFH...-10-... LD 14° 3.5 0.69 65°
FL 14° 3.0 0.89 80°
GM 10° 3.5 1.37 90°
MFH...-14-... LD 16° 5.0 1.06 65°
edge angle y Unmachined part (K) FL 13° 3.0 1.36 80°
Note for Ramping
MFH...-10-... MFH...-14-...
Cutter dia. ¢D (mm)| 25 28 32 35 40 50 63 80 Cutter dia. ¢D (mm)| 50 63 80 100 | 125 | 160

Max. ramplr:g angle 50 4.5° 4 3.50 30 550 20 1o Max. ramplr:g angle
Olmax ( ) Olmax ( )

tan oumax 0.087|0.078 | 0.070 | 0.061 | 0.052 | 0.043 | 0.035 | 0.017 tan oimax 0.035|0.031 | 0.017 | 0.009 | 0.007 | 0.003

Note for Helical Milling

® Ramping angle should be under omax (maximum ramping angle).
¢ Feed rate should be under 70%.

Formula for max.
cutting length (L) at L=
max. ramping angle

ap
tan omax

ap

Note for Helical Milling

For helical milling, use between min. cutting dia. and max. cutting dia.

a . ¢Dh (Cutting diameter) |
X Over Max. Cutting Dia. * gnaer gMSri'é
? Cutting direction

|
=
<
= S5 |
Center core part remains Center core part interferes ==
after machining. with toolholder. (@i ez

e Sinking depth (h) of helical milling should be under max. ap (S)

Holder Min. cutting dia. | Max. cutting dia. in the cutter dimension chart.
e Down-cut milling is recommended. (See the right figure.)
MFH...-10-... 2xD-18 2xb-2 e Feed rate should be under 50% of the recommended cutting conditions.
MFH...-14-... 2xD-25 2xD-2 e Operate machine in a safe environment to avoid accident caused by long Chips.

Unit: mm




Note for Drilling

[}
<
-
O
m
-

Holder Max. cutting | Min. cutting length X | Max. cutting | Min. cutting length X | Max. cutting | Min. cutting length X
depth (Pd) | for flat bottom surface| depth (Pd) |for flat bottom surface | depth (Pd) | for flat bottom surface
MFH...-10-... 1.5 D-18 1.5 D-14 1.5 D-15
MFH...-14-... 2 D-24 2 D-18 2 D-19
Unit: mm
Il
e [Drilling depth]
Please see Pd (Max. drilling depth) in the chart.
[Traversing after drilling]
@ Reduce feed rate 25% or less from the recommended conditions until the center core part
— (unmachined part) is removed.
_Pﬂ @ When drilling, reduce feed rate per revolution to under f = 0.2mm/rev.
Core center 9D

Note for Vertical Milling (Plunging)

e Available for vertical milling

Vertical Milling (Plunging)

VBT Maximum
Width of Cut (ae) e For vertical milling (plunging), reduce feed
/ rate to fz = 0.2mm/t or less.
SOMT10 8mm
/ SOMT14 11.5mm
Note for all 3D Machining
. Contouring . . - .
Insert Ramping (rising wall angle) Vertical Helical Milling Pocketing
GM O O (90°) O O O
LD O A (65°) X X X
FL O A (80°) X X X

* Some applications are not available, depending on insert shape.
e For FL and LD type, there is a limit of rising wall angle when conducting contouring.

~
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