% KYOCERA

-SiX

MF W N Milling Cutter

B SIX ADVANTAGES

For High Efficiency Milling

B MEGACOAT NANO

Extended tool life by new
MEGACOAT NANO insert coating
technology reduces cutting costs

Double-Sided 6-Edge Insert
Tough Cutting Edge Due to Wide Design



6 Advantages for

High Efficiency Milling

. IM-Six MFWN Milling Cutte

Double-sided, 6-edge insert, 90° cutters
Low cutting force for reduced chattering

90° _
w Cutting
Edge Angle

—@ Dynamic Slant Design

Economical Double-sided 6-edge Insert

Thick Cutting Edge Enhances Toughness




M-Six MFWN Milling Cutter

Advantage L

Cutting Condition
Ve = 590sfm

ng Due to
= apxae = .275"x.400”
ing Forces fz= 008ipt

@ Cutting Force Comparison |Workpiece Material: S50C
@ 125mm Cutter
g forces due to Steep I'ake angle *Cutting force is the resultant force of the principal force and the feed force
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e Dynamic Slant Design

| reduces shock when cutting

edge enters the workpiece

Advantage 2

educed Chattering S

n with Extended Milling Adapters Vo = 6505
apxae = .118” x .590”
fz = .004ipt
Workpiece Material: S50C

@ Cutting Noise Comparison | 280mm Cutter (7 inserts)

rface Roughness Comparison

*Cutting force is the resultant force of the principal force and the feed force
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M-Six MFWN Milling Cu

Shouldering Facing Slotting Vertical
Advantage 3

Superior Fracture Resistance
due to Thick Edge Design

Cutting Edge Thickness:
8.5mm~5mm

Stable Clamping Due to
__-Unique Face Design

_ -

Workpiece Material:
SCM440H (38~42HS)
Vc=328sfm apxae = .080" x 4.000”

Interruption with a slot
on the workpiece
fz = .008~.018ipt DRY

@ Fracture Resistance Comparison cutting Condition

O Available for Further Cutting
GM Chipbreaker X

Fracture Occurred

Feed Rate (ipt)

Il 0.008
fTTTTTTTTTToTTTT . 0.010
M 0.012
0.014
M 0.016
0.018

GH Chipbreaker

Competitor F (Positive)

Competitor G (Negative)

80 Cutting Time (min)

Advantage 4
Applicable to a

Wide Range of Applications
Neutral Inserts

Available for Shouldering and Facing
Neutral inserts are applicable for

left-hand cutters (custom order)

------- Side Edge

Base Edge




illing Cutter

Advantage 9 ol

MEGACOAT NANO *

40 MEGACOAT NANO
- 35 o)
& 30 o ®
Extended Tool Life by New MEGACOAT NANO Technology g 25|  TICN @ MEGACOAT
5 20 TiAIN
PR1525 for steel and stainless steel T 15 TiN
PR1510 for cast iron 10

400 600 800 1000 1200 1400

Oxidation Temperature (°C)
Prevents wear and fracture with high hardness (35GPa) and
superior oxidation resistance (oxidation temperature: 1,150°C) Oxidation Resistance

Advantage 6

4 Chipbreakers for Various Applications

Chipbreaker Application Shape 315

SM

GM

General Purpose

| 0O -\

! ! 235 \ \
S M i Low Cutting Force i o S \ \

! ! ) .160

: : o
G H E Heavy Milling E o

| . .080 om | an
G L i Surface-Finish Oriented i o GL

.0024 .004 .008 .012 .016
Feed Rate (ipt)

Smooth Chip Evacuation
Properly Curled Chips

Photo taken by high-speed camera



M-Six MFWN Milling Cutt

M-Six Face Mill (Inch-Size)
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Toolholder Dimension (Inch-Size)
O) -
Dimension (inch) £ ; = =
Description Stock NO' i 2 W(ilg’)ht = c‘g“f
insert| @D | @d |@d1|@d2| H | E | a | b | S |@d3|@d4| 5§ 9 0|8
MFWN 902500R-3T [} 3 2.50 | 0.75 10.669|0.433|1.575|0.750| 0.187 |0.312 Fia.1 0.4
1g.
- 903000R-4T [ J 4 3.00 | 1.00 |0.875|0.551 | 1.968 | 1.063 | 0.236 | 0.381 9 0.8 v
es
% 904000R-5T [ J 5 4,00 | 1.50 |2.047 1.968 | 1.142 | 0.393 | 0.625 - - |Fig.2| 11
2 905000R-6T [ J 6 5.00 | 1.50 |2.175 - 2.480 | 1.496 | 0.393 |0.625|0.315 Fig.2| 2.5 |Yes
§ 906000R-8T [ J 8 6.00 | 2.00 [2.835 2.480 | 1.496 | 0.433 |0.752 Fig.3| 3.4
908000R-10T [} 10 8.00 | 2.50 [3.93714.000|2.480 |1.575|0.551 | 1.008 0.709/1.024| Fig.4 6.0 -
. . 1g.
9010000R-12T [} 12 |10.00| 2.50 |3.937|4.000|2.480 |1.575|0.551 |1.008 9 8.2
MFWN 902500R-4T [ ] 4 2.50 | 0.75 10.6690.433|1.575|0.750| 0.187 |0.312 Fia1 0.5
1g.
903000R-5T [ ] 5 3.00 | 1.00 [0.875]0.551|1.968 | 1.063 | 0.236 | 0.381 9 0.8 v
es
5 904000R-7T o 7 | 4.00 | 1.50 |2.047 1.968 | 1.142 | 0.393 | 0.625 - - |Fig.2| 1.0
o 905000R-8T ) 8 | 500|150 (2175 - |2.480|1.496|0.393|0.625/0.315 Fig2| 25 | -
i_% 906000R-10T [} 10 | 6.00 | 2.00 |2.835 2.480 | 1.496|0.433|0.752 Fig.3] 3.5
908000R-12T [ ] 12 8.00 | 2.50 [3.9374.000|2.480 | 1.575|0.551 | 1.008 0.70911.024| Fig.4 6.2 -
. . 1g.
9010000R-14T [ J 14 110.00| 2.50 |3.937|4.000|2.480 | 1.575|0.551 |1.008 9 8.4
MFWN 902500R-5T [ ] 5 2.50 | 0.75 10.669|0.433|1.575|0.750| 0.187 |0.312 Fig.1 0.4
19.
- 903000R-7T [} 7 3.00 | 1.00 [0.875]0.551]1.968 | 1.063|0.236 | 0.381 9 0.8 v
O es
ol 904000R-9T [ ] 9 4.00 | 1.50 |2.047 1.968 | 1.142 | 0.393 | 0.625 - - |Fig.2| 1.0
:IE_J 905000R-12T [} 12 5.00 | 1.50 |2.175 - 2.480 | 1.496|0.393 |0.625|0.315 Fig.2| 2.4 -
g 906000R-14T [ ] 14 6.00 | 2.00 [2.835 2.480|1.496|0.433|0.752 Fig.3] 3.4
= 908000R-16T [ ] 16 8.00 | 2.50 [3.93714.000|2.480 |1.575|0.551 | 1.008 0.70911.024| Fig.4 6.1 -
. . 19.
9010000R-18T [} 18 |10.00| 2.50 |3.937|4.000|2.480 |1.575|0.551 [1.008 9 8.4

@ : Stock Std.



illing Cutter
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Toolholder Dimension (Metric-Size)
No. of Dimension (mm) g Weight| € 5o
Description Stock|. B ot = 189
insert| op | od |@di|@d2| H | E | a | b |s|ods|ods & | &9 |& (ST
MFWN 90063R-3T-M | O 3 63 | 22 | 19 | 11 | 40 | 21 | 63 | 104 R
< 90080R-4T-M | O | 4 |80 | 27 |20 [ 13 | _ [ 24 | 7 [124 o Voo
= 90100R-5T-M | O 5 | 100 | 32 | 46 _ 30 | 8 | 144 f0.2 1.3
7 90125R-6T-M | O 6 | 125 | 0 | 85 B | g | el 8 “| 25 |Yes
§ 90160R-8T-M | O 8 | 160 68 | 667 | ., | 32 ' 14 | 20 3.8
90200R-10T-M | O | 10 | 200 fig.4| 6.0 -
90250R12T-M | © | 12 | 250 | 80 | 110 |01 40 | 14 | 257 18 | 26 )
MFWN 90063R-4T-M | O 4 63 | 22 | 19 | 11 | 40 | 21 | 6.3 | 104 iaq |05
90080R-5T-M | O 5 80 | 27 | 20 | 13 | | 24 | 7 |124 | 91 90 Ves
ol8 90100R-7T-M | O | 7 [100| 32 | 46 | 30 | 8 | 144 il 13
B2 90125R-8T-M | O | & |125| , | 55 88 | o | 1648 97 26 |
s 90160R-10T-M | O | 10 | 160 68 | 667 | . | 32 ' 14 | 20 3.9
90200R-12T-M | O | 12 | 200 fig.4| 6.3 -
90250R14T-M| O | 14 250 8 | 110 1016 40 | 14 | 257 18 | 26 o7
MFWN 90063R-5T-M | O 5 63 | 22 | 19 | 11 | 40 | 21 | 63 | 104 i q 05
5 90080R-7T-M | O | 7 |80 | 27 |20 [ 13 | _ [ 24| 7 [124 B Voo
c 90100R-9T-M | O 9 | 100 | 32 | 46 _ 30 | 8 | 144 f0.2 1.3
£ 90125R-12T-M | O | 12 | 125 | = | &5 B | g | a8 Tl 26 |
g 90160R-14T-M | O | 14 | 160 68 | 667 | ., | 32 ' 14 | 20 3.9
d 90200R-16T-M | O | 16 | 200 fig.4| 6.4 -
90250R-18T-M | © | 18 | 250 | ©© | 110|101 40 | 14 | 257 18 | 26 68
S | MFWN 90080R-4T O 4 80 |1.00"| 20 | 13 | | 27 | 6 (0375 fig1| 1.0
e 90100R-5T @) 5 | 100 | 125" | 46 34 | 8 Josoo’| o | f0.2 13 |, |Yes
" £ 90125R-6T @) 6 | 125 | 150" | 55 - 63 | gg | 10 0.626" “| 28
el 8 90160R-8T @) 8 | 160 | 2007 | 72 11 ]0.750" fig.3| 3.9 -
@ = MFWN 90080R-5T @) 5 80 |1.00"| 20 | 13 | | 27 | 6 (0375 fig1| 1.0
2= 90100R-7T @) 7 | 100 | 125" | 46 34 | 8 josoo’| | || 14 Yes
g 2z 90125R-8T @) 8 | 125 | 150" | 55 - 63 | gg | 10 0.626" 9eH 7] -
o - 90160R-10T O | 10 | 160 | 2.00" | 72 11 ]0.750" fig.3| 4.0 -
8| & | MFWN 90080R-7T O 7 80 |1.00"| 20 | 13 | | 27 | 6 (0375 fig.1| 1.1
o 90100R-9T @) 9 | 100|125 | 46 34 | 8 Josoo’| o | o] 18 Yes
5 90125R-12T O | 12 | 125 [ 150" | 55 - 63 | gg 10 |0.625" 9eH 7] -
B 90160R-14T O | 14 | 160 | 2.00" | 72 11 ]0.750" fig.3] 4.1 -

O : World Express



M-Six MFWN Milling Cuttel

Spare Parts (inch-size)

Spare Parts
Wrench i-sei
» insert Shim  |Shim Screw| Wrench | ~nirseize | Arbor
Description Screw TT Compound bolt
A = | (e
E s | || |
HH3/8-1.25
- MFWN 902500R-3T (HH3/8-1.25H)
S SB-50140TR TT-15 MFWN-90 | SPW-7050 LW-5
S |MFWN 903000R-4T (HHHﬁ}é?;1 -225?4)
Q - MP-1 :
£ |MFWN 904000R-5T for Insert Screw for Shim Screw
8 Recommended torque Recommended torque
o d 4.2N'm 6.0N'm -
9010000R-12T
HH3/8-1.25
MFWN 902500R-4T (HH3/8-1.25H)
IS SB-50140TR TT-15 HH1/2-1.25
=4 MFWN 903000R-5T ] i i i MP-1 (HH1/2-1.25H)
2 |MFWN 904000R-7T for Insert Screw
[ Recommended torque
! 4.2N-m -
9010000R-14T
HH3/8-1.25
§ MFWN 902500R-5T SB-50140TR TT-15 - (HH3/8-1.25H)
= HH1/2-1.25
o MFWN 903000R-7T SB-40140TRN - DTM-15 ) ) ) MPA (HH1/2-1.25H)
E MFWN 904000R-9T for Insert Screw
% 1 Recommended torque -
- 9010000R-18T _SNm

""7-3 #" Coat Anti-seize Compound (MP-1) thinly on portion of taper and thread when insert is fixed.

*If through spindle coolant is required please order arbor bolt in ( ) seperately.

Spare Parts (metric-size)

Recommended Cutting Conditions @ Page 10

Spare Parts
Wrench i-sei
- Insert Shim  IShim Screwl  Wrench Anti-seize Arbor
Description Screw T DTM Compound bolt
= o) !

- |MFWN 90063R-3T-M L Onsony
O SB-50140TR TT-15 MFWN-90 | SPW-7050 LW-5 HH12x35
'Gﬁ) MFWN 90080R-4T-(M) MP-1 (HH12><X35H)
@ MFWN 90100R-5T-(M) for Insert Screw i for Shim Screw i
8 Recommended torque Recommended torque
O L 4.2N-m 6.0N'm -

90250R-12T-(M)

MFWN 90063R-4T-M (HHH%%%%
6 SB-50140TR TT-15 HH12x35
= MFWN 90080R-5T-(M) ) ] ] i MP-1 (HH12x35H)
2 MFWN 90100R-7T-(M) for Insert Screw
[ ) Recommended torque )
4.2N-m

90250R-14T-(M)
< |MFWN 90063R-5T-M | SB-50140TR| TT-15 - HH10x30
2 (HH10x30H)
S HH12x35
.g MFWN 90080R-7T-(M) |SB-40140TRN - DTM-15 ) ) ] MP-1 (HH12x35H)
E MFWN 90100R-9T-(M) for Insert Sorow
u*;'j 1 Recommended torque -

90250R-18T-(M) _ 8ONm

""7-3 #" Coat Anti-seize Compound (MP-1) thinly on portion of taper and thread when insert is fixed.

*If through spindle coolant is required please order arbor bolt in ( ) seperately.

Recommended Cutting Conditions @ Page 10




M-Six End Mill (wit

h coolant hole)

i ————— R
L
Toolholder Dimension
Rake Angle () Spare Parts
Anti-seize
Clamp Screw Wrench
Description stook [N unit | @D | @d | L | & | s AR | oq Cooe e
MFWN 902000R-W125-3T [ J 3 2.00 -12° SB-50140TR| TT-15
902500R-W125-4T (] 4 (in) | 250 | 1.25 | 3.60 | 1.18 |0.315| +13° | -10° | Yes Recommended Torque MP-1
903000R-W125-5T @ @ | 5 3.00 -8° 42Nm
MFWN 90050R-S32-3T O] 3 50 -12° SB-50140TR| TT-15
90063R-S32-4T O 4 |(mm)| 63 | 32 | 110 | 30 8 | +13°| -10° | Yes Recommended Torque MP-1
90080R-S32-5T O | 5 80 -9° 4.2Nm

Applicable Inserts

@ : Stock Std. O : World Express

Classification of Usage :
*
% Roughing / 1st Choice *
¥ Roughing / 2nd Choice *
H Finishing / 1st Choice
[ Finishing / 2nd Choice *
(In case hardness is under 45HRC) *
|
L MEGACOAT NANO
Insert Description
PR1525 | PR1510
WNMU 080608EN-GM ] o
Generél Purpose
WNMU 080608EN-SM ]  J
Low Cutting Force
WNMU 080608EN-GH ] [
Tough Edge (Heavy Milling)
WNEU 080608EN-GL o o
Surface-Finish Oriented
Ground Tolerance

@ : Stock Std.



M-Six MFWN Milling C

- How to Replace the Shim (for coarse pitch)

1.

2.

Be sure to remove dust and chips from the insert mounting pocket

The shim must be mounted in the proper direction. While aligning the surface
of the shim with the mark on it to the corresponding constraint surface

(See Fig. 1) and lightly pressing the shim toward the constraint surface of
the pocket wall (See Fig. 2), insert the screw into the hole of the shim and
tighten (See Fig. 3). When tightening screw, make sure that the screw is
vertical to the pocket floor (See Fig 3). Recommended torque is 6.0Nm.

After tightening the screw make sure that there is no clearance between
the shim seat surface and the pocket floor. If there is any clearance,
remove the shim and mount it again according to the above steps.

----- Cutter Body

Fig. 2

- How to Mount the Insert

. Be sure to remove dust and chips from the insert mounting pocket

. After applying anti-seize compound on portion of taper and thread, attach the screw to the

front end of the wrench. While lightly pressing the insert against the constraint surfaces,
put the screw into the hole of the insert and tighten. (See Fig. 1)

. When tightening the screw, make sure that the wrench is parallel to the screw. Remember that the

screw hole of the holder for Extra Fine pitch is angled to the pocket floor. (See Fig. 2 and Fig. 3)

. Be careful not to tighten the screw with excessive torque. Recommended torque is

4.2Nm for M5 screws (SB-50140TR) and 3.5Nm for M4 screw (SB-40140TRN)

. After tightening the screw, make sure that there is no clearance between the insert seat surface and the

pocket floor of the holder or between the insert side surfaces and the constraint surface of the holder. If
there is any clearance, remove the insert and mount it again according to the above steps.

To index the cutting edge of the insert, turn the insert counterclockwise. (See Fig. 4) The
insert corner identification number is stamped on the top surface of the insert.

Fig. 1 Fig. 2 Fig. 3




Recommended Cutting Conditions

N Milling Cutter

i Feed Tooth fz (i
Workpiece Materials Insert Grade Cutling Speed Chipbreakers oed per Tooth f (P
Ve (sfm) .002 .004 .008 012 .016
GM* | 004 | ——LE— 012
Carbon Steel ; SM¥ 002 |/ 008
~B00)~
SxxC PR1525 | 400-500-800 g, 008 PO
GL 002 Y 008 |
GM* 004 +.008 012
Alloy Steel SMs .002 .008 \
PR152 20~520~72
SCM 525 | S20-40-720 o 008 016
GL 002 | 008
GM* 004 |NECHCT-A— 010
Mold Steel : SMc 002 | 006
~A(N0)~
SKD / NAK efc. PRIS2S | 260-400-600 g 006 EEEEICCCI 012
GL 002 |EEOGTEIN 006
Stainoss Steal GM¥ | .004 |ESSCHGITNE 010
A oo 216 ~480~ T
SUS30 oot PR1525 | 330~420~660 | SMx% 002 .008
GL 002 | 008
GM* 004 012
Gray Cast Iron ; SM .002 .008
PR151 ~B20~82
FC 510 | 390-680-820 o x e oioe 016
GL 002 | 008
GM* .004 |EECHGT-NE— 010
Nodular Cast Iron ‘ SM .002 |EECNGIENNES 006
PR151 0~4£0~660
FCD 510 | 330~4 GHr | | .006 KX 012
GL 002 IEEECNTENEEE 006
SMKk 002 |EESCXTENN 006
itani ~1|§0~2
Titanium Alloys PR1510 | 100~1@0~230 GL 002 TR 006
Coarse Pitch (with shim) << >
Fine Pitch (without shim) (for GH Chipbreaker,
Cutter f2<0.0118ipt is recommended) < >
Extra Fine Pitch (without shim) (GH Chipbreaker is < >
not recommended)

*White numbers in the graph indicate the most recommended value of feed (f)
Cutter and Chipbreaker Selection

% 1st Recommendation ¥¢ 2nd Recommendation

- Cutter Chipbreaker
urpose

P Coarse Pitch | Fine Pitch | Extra Fine Pitch | GM | SM | GH | GL
General milling for steel and alloy steel [ ]
Steel and alloy steel (to prevent chattering due to low rigidity machine or poor clamping power) o [ )
Productivity oriented (decrease running costs) o [ ]
Surface roughness oriented o [ ] o
General milling for stainless steel [ ] [ )
Stainless steel (to prevent chattering due to low rigidity machine or poor clamping power) o [ )
Cast iron milling (improved efficiency) [ ) [ )
Cast iron (ap=0.158 220.010ipt) [ o

Vertical Milling
Cutting Dia. | Maximum Width of Cut (ae)
/ All ltems 315" (8mm)

10
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