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SOLID END MILLS

IDENTIFICATION

ORDER NUMBER OF END MILLS

EaSREnE

: SMART MIRACLE end mills

vQ
VFR :

VF

MP
MS
vc

DF
DC

CE
C
VA
S

None :

IMPACT MIRACLE REVOLUTION
end mills

: Impact Miracle end mills
: MS plus end mills

: Mstar end mills

: Miracle end mills

CRN :
DLC :
DFC :

CRN coated end mills
DLC coated end mills
CVD diamond coated end mills

: Diamond coated end mills
: Diamond coated end mills
CBN :

CBN end mills
Ceramic end mills

: Carbide end mills
: Violet end mills
: KHAS end mills

(High-grade powder high-speed steel)
Cobalt high-speed steel

1 : 1flute ES :

2 : 2flute S

3 : 3flute M

4 : 4flute J

5 : 5flute

6 : 6flute XL :

8 : 8flute X

coo SX -
MX :

*Other types are available by special order.

Extra short

: Short

: Medium

: Semi long
: Long

Long neck

: Taper neck

Extra long
Extra long

<OO0O>» XCcw

@

B
RB
CH
UR

: General-use

. For stainless steel
. For keyway

: For light alloy

. Center cut

: For deep cut

: Irregular spiral

helix angle

: Ball nose
. Irregular spiral

helix angle,
Ball nose

: Roughing
FPR :
: High helix

: Taper

: Taper ball nose
: Corner radius

: Coolant hole
 Multi step radius
: 3mm shank

: 6mm shank

Fine roughing

D * % % : Diameter
ex.

D0050 =¢0.5
D0500 2 ¢5

R* * % % : Radius of

ball nose
ex.

R0050 = R0.5
R0500 = R5

Sk %
N ¥ * %
Tk k% %

L* *
A* * %

: Shank diameter
: Neck length
: Taper angle

one side

: Flute length
: Overall Length



SYMBOL DESCRIPTIONS

Tool Material

Coating

Ultra Micro Grain Carbide
Ultra micro grain carbide is used as the substrate
material.

SMART MIRACLE Coating

(Al, Cr)N coaitng optimum for difficult-to-cut materials.

Cubic Boron Nitride
Mitsubishi’s original CBN is used.

IMPACT MIRACLE REVOLUTION Coating
A coating which adds the excellent high oxidation
temperature of (AL, Cr, Si) N-based films to the nano
crystal technology of VF.

Ceramic
Ceramic is used as the substrate material.

IMPACT MIRACLE Coating
Single phase nano crystal coating technology for higher
film hardness and heat resistance.

High Hardness Powder Metallurgy HSS
High hardness powder metallurgy HSS is used as the
substrate material.

MS PLUS Coating

Offers higher versatility for carbon steel, alloy steel and
hardened steel.

Ultra Micro Grain HSS

Cobalt high speed steel is used as the substrate
material.

(AL, Ti)N Coating
(AL TN offers higher versatility.

High Speed Steel

High speed steel is used as the substrate material.

MIRACLE Coating

The original Miracle (Al, Ti)N coating also suitable for dry
cutting of carbon steels and hardened steels.

Tolerances

Outside Diameter Tolerance
Indicates diameter tolerance of end mill.

CRN Coating
Newly developed CrN coating for Copper
Electrodes machining.

R Tolerance
Indicates the radial tolerance of a ball nose end mill.

DLC Coating

Hardness similar to that of CVD diamond coating
achieved with high adhesion strength

(Jointly developed with SHINMAYWA INDUSTRIES LTD.)

R Tolerance
Indicates the radial tolerance of an end mill with a
corner radius.

CVD Diamond Coated End Mills
Suitable for CFRP

Tolerance of Taper Angle
Indicates the tolerance of the taper angle.

CVD Diamond Coated End Mills
High performance coating for hard brittle materials
excelling in film adhesion to the substrate.

Tolerance of Point Angle
Indicates the tolerance of the point angle.

Diamond Coating
Suitable for graphite machining.

Q0009

Shank Diameter Tolerance
Indicates the shank diameter tolerance of end mill.

VIOLET Coating

The original Miracle (Al, Ti)N coating achieves longer
tool life.

Angle, Coolant hole, Sharp corner edge and Gash land

Helix Angle

Indicates the helix angle of the end mill.

Work Application Range

End Cutting Edge with Coolant Hole

Peripheral Cutting Edge with
Coolant Hole

Sharp Corner Edge

Indicates the end mill has a sharp corner edge.

QOO0 Oe

Gash Land

Indicates the end mill cutting edge has a gash land.

1st Recommenedation
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2nd Recommenedation
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SOLID END MILLS

COATING TECHNOLOGY

@IMPACT MIRACLE REVOLUTION Coating

The combination of the (Al, Cr, Si) N coating (newly-developed), which has a high oxidation temperature and high lubricity, together
with the (Al, Ti, Si) N coating, which has better wear resistance and high adhesion, allows hardened steel with even greater strength to

be maintained.

Ultra Micro-grain
Cemented Carbide

* High Oxidation
Temperature
* High Lubricity

* Better Wear Resistance
* High Adhesion

Strong S Curve

New Negative Cutting Edge Shape and
Slow Helix Angle Cutting Edge

DiIMPACT MIRACLE Coating

New ZERO-p Surface

Newly-developed Surface Reforming Technology

New Ball Geometry for Mirror
Finish Cutting

For higher hardness, higher speed and longer tool life!

In comparison with the conventional coating single-phase nano crystal coating technology offers higher coating hardness and heat resistance.
When machining hardened steels it can be seen that the IMPACT MIRACLE coating offers a lower friction of coefficient and as such
prevents abnormal damage such as chipping.

iMPACT

Properties of IMPACT MIRACLE COATING

iMPACT MIRACLE

Single-phase nano coating | (Al Ti,Si)N (AL TN
(ALTi,Si)N
Hardness (HV) 3700 3200 2800
Oxidation Temperature (°C) 1300 1100 840
Adhesion (N)” 100 80 80
Wear Coefficient” (800°C) 0.48 0.53 0.58

1) Adhesion : Measured by critical load scratch test.
2) Coefficient of friction : Measured by ball-on-disk method.
(Counter gear : AISI D2 60HRC)

@ MS plus Coating

Suitable coating for a broad range of workpiece materials such as

carbon steel, alloy steel and hardened steel of approx. 50HRC.

Our original coating technology enables a multilayer of (A, TN and (Al,Cr)N. It allows machining of a
wide range of workpiece materials.

Properties of MS plus coating

(:}I'uﬁ:lg;g;' (ALTIN (AIL,CON
Hardness (HV) 3200 2800 3100
Oxidation Temperature (‘C) 1100 800 1100
Adhesion (N) 100 80 80




&@SMART MIRACLE Coating

Newly-developed (Al,Cr)N coating with improved wear resistance.

The smoothening treatment of the coating layer reduces the cutting resistance and improves chip discharge
significantly. This next-generation coating offers longer tool life and higher efficiency in machining difficult-to-
cut materials.

The original surface treatment technology offers smooth
coating layer. A good balance of smooth surface and
sharp edge allows smooth chip discharge and reduces
the cutting resistance. Machining efficiency and tool life is
improved.

SMART MIRACLE Coating

@DLC Coating

Newly developed DLC coating.

Hardness similar to that of CVD diamond coating achieved with high adhesion strength.

Mitsubishi Materials and SHINMAYWA INDUSTRIES, LTD. have jointly developed a unique DLC coating that has substantially
increased "adhesion strength” compared to previous DLC coating.

@ Diamond Coating (DC)

Proprietary CVD diamond coating produces excellent wear resistance and smooth hole surface.

The newly developed CVD diamond coated carbide material achieves outstanding abrasion resistance and smoothness due to a
proprietary fine multilayer diamond crystal control technology.
Suitable for cutting hard brittle materials such as cemented carbide.

@ Diamond Coating (DF)

Diamond coating for non-ferrous and new non-metal materials.

Owing to Mitsubishi’s unique plasma chemical vapor deposition (CVD) coating technology, great combination of coating hardness
similar to that of natural diamond has been combined with a good adhesion to carbide substrates.
DF end mill series suitable for graphite machining.

@VIOLET Coating

(AL TN coating, excellent adhesion strength for HSS tools.

Violet coating is the name of the technology of successfully applying a Miracle type coating to HSS substrate tools. The newly devel-
oped technology of applying (Al Ti)N coating at the low temperatures required for HSS substrates, means that Violet coating has the
same level of adhesion strength as Miracle coating. Additionally high film hardness and excellent oxidation resistance properties have
also been realised.

SOLID END MILLS -
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SOLID END MILLS

TOOL NAVI

Hl HOW TO USE TOOL NAVI

3 steps provide the correct tool and cutting data.

STEP1 Choose work material, end mill type and cutting length.

I N D E X [ Type
Square End Mill

Carbon Steel s
Aloy steel [ Shont s
Cast Iron Medium |
Semi long Joos Pag e
Long neck Joto

Work Material —

Radius End Mills

Short / Medium Jo1o
Long neck / Taper neck Jon
Ball Nose End Mills
Short / Jom
Long Joos
Taper Jo12
Hardened Steel Square End Mill
Jo13
Long Jo13
Radius End Mills
Short / Medium: Jo13

STEP2 Choose end mill.

SOLID END MILLS
§ s 5 i Work Materials
Product Name ‘z. End Mills é ap § g § 1S(Re;':v'|’;:r;daﬂu" g’
% n 2 E || eoemr
8
M .
Recommendation
s ;
Square End Mill (| | NN
J Medium (ap-3.5xDC) :
P — L TeEE RENRCO
oc |16 _ FIERO0 2
n VQMHZV K 0 @% o |soc 3 RENNCD 116 “1 Finish
i inis|
=
= *2 Rough
= e M EE
% vamHzvoH | @ 01@@ ST U B I ;:::HH 122
Z
- o= o [ ||, |Fmg|MBAE ] 1st recommendation
= vy |@ 2y [ - | ¢ |EIID L ;
3 : OB | 2nd recommendation
JRE—
o Lol =l [ | | egmmO@ .. | p.

STEP3 Choose size and cutting condition.

d Cutting conditions
2iu: MIP2MB

Jongth. 2 e Snor snank MP2SSB.
iengin, 2 e MP2SIB o rose
UTTING CoNDITIONS

119 1199

JO06



INDEX

Carbon Steel
Alloy Steel P
Cast Iron

Hardened Steel H

Austenitic Stainless Steel M

Ti Alloy
Heat Resistant Alloys s

Ti Alloy
Heat Resistant Alloys s

Copper Alloy
Aluminium Alloy N

Graphite
FRP

Square End Mill

Medium---

Semi long

Long MECK "=+ = rrrmm e e Jo10
Radius End Mills

Shortl Mediume === sreee e Jo10

Long neck / Taper NECK *++ e e Jo11
Ball Nose End Mills

Short / Medium

Long neck::=

Taper neCk ...................................................................................................

Square End Mill

VIO = e rrrm e e e Jo13

Long MECK "+ rrrr e e Jo13
Radius End Mills

Short / Medium

Long neck / Taper neck

Ball Nose End Mills
Shortl Medium ............................................................................................ J014
Long neck / Taper neck .............................................................................. J015

Square End Mill

P [T RS Jo16

S@MI QNI +evreseressrsssesssssss st s Jo17

LONQ NECK:++wswessresersseess et st s Jo17
Radius End Mills

Short / Medium == === == Jo17
Ball Nose End Mills

Short / Medium

Long neck

Ceramic Radius End Mills

B Jo18
Barrel End Mills
V@I e es e e e smr s JOo18

Square End Mill

Short ............................................................................................................

Medium----

Semi long

Long neck .................................................................................................... JOZO
Radius End Mills

SOt / MEdiume ===+ sssressrsr sttt J020

Long NECK =+ r == e e rr e e Jo20
Ball Nose End Mills

Shortl Mediume == == sreee e J021

Long neck .................................................................................................... J021

Tapered ﬂute ............................................................................................... J021

Square End Mill
Semi long -

Long neck ....................................................................................................
Radius End Mills

Long UECK  *##rrr == e J022
Ball Nose End Mills

Short / Medium === == s J022

Long ECK 7+ r = s e rr e Joz23

Taper ECK =+ +rr s e e Joz23

-

SOLID END MILLS
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SOLID END MILLS

TOOL NAVI

g = _
= o £ o Work Materials
.8 [=2] [=}) 3
3 § g 8 & Upper : g
Product Name | & End Mills [+ ap -4 |5 — 1st Reco?r?meﬁdation g
2 N é - ﬁ Under : .
k- @ 2 £ 2nd Recommendation
8
P
Square End Mill
Short (ap-1.5xDC)
= ronn | &
MS2ES L o 1% | - | 1066
00 i
—— P
FIRROO
MS2SS @ DC_ 1.5xDC - 2 048
o0 RIEEH |
DC<3 _DC23
wy— o | (3
MS3ES @ o 2o | - 13 JnMa
0 0 i
S AP,
MS4EC @ e 2o | -] e J152
0 0 i
_m— TP
MS4SC 1.5xDC - 4 1142
ol X:1 RIE
S . F RN P
MSSHD 1.5xDC - 4 J136
o 0 0O RENNOD
Medium (ap-3xDC)
—— P
(| | [N
MS2MS DC_ 2xDC - 2 J049
0000 & RERR |
DC<3 DC=3
PEE— P
bC FERROO
MS2JS _ 3xDC - 2 J054
o 0000 RIEL )
DC<3 DC>3 DC<3  DC23
) — rannn| @AM
MPMHV = 1sz2 2.5xDC - 4 J130
0: 0% —
* ap : Depth of Cut /

* DC : Cutting Diameter



g £ .
= o < =) Work Materials
o2 o o =]
@ . 5 g § & Upper : &
Product Name | 5 End Mills % ap :‘l |.T=. = 1st Recommendation | &
2 N = 10 Under :
3 @ 2 = 2nd Recommendation
o
o
)
Hi— renp| AMB
vavHzv | @ a e o | - | 116
0 0% S
145
SSa——
ALLnLP.
wsmHzo | D A R I I 2
0 0% i
VQMHV (Vo] ' bC 2 . ][N E M E 154
S @W @ 1-25 | -2.8xDC RINNND
40° % %
R ronnnn| 4
MSMHD <) o e | - | ® 137
0 0% S
= roponn| AMEB
VQSVR (Vo] . pe |18 -2 1362
= @32 @3?2 @ @ 3-20 2.4xDC + |\REENND
DC<8 DC=8 DC<8 DC=28
Semi long (ap-4xDC)
————— LLMLP )
MS2LS bC  laxoc - |2 Jo56
00000 [ R
DC<3 DC23 DC<3 DC=23
—— EAm
@ oc |33 ) FIREN(
MPJHV @ @ E A L * | REROOD 134
APMX=DCx3.3  APMX=DCx4
—— PLIS
F RN
VQJIHV B vo] 0 n e %o | - |4 J158
000 ——
DC<6 DC>6
S TLLELP.
MSJHD i) b 1% | - | J140
@ O+ R
e — P
F IR
MS4JC b 4xDC - 4 J146
£ 112 RECOOO

Q00+

DC<3 DC23 DC<3 DC=23

SOLID END MILLS -
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SOLID END MILLS

TOOL NAVI

[
% o £ S Work Materials
2 : 2 gl & g
. () H
Product Name | & End Mills & ap 2 |3 = . Reéjo[:r?n(::n:ldation E’
2 N S | " g Under :
= @ 2 £ 2nd Recommendation
o
(5]
P
Square End Mill
Long neck (ap-30xDC)
—< ) PLUS
DC 14 25 3
VaxL &@ 02-1.0 |-1670C |-6xDC | 4 FaRmn - J160
@ 0o o] R
DC<0.3 DC20.4
DC 15 25 (| | (NN
VF2XL | 2 2 J072
& w @ @ ﬁg 0.1-3 1.7xDC | -12.5xDC RI.DDD
DC<3 DC=3
DC 13 25 (3 | | [HIN E
MS2XL | 2 2 J058
@ @w @ @ @ 0.2-6 1.6xDC | -30xDC RlIDDD
DC<0.4 DC0.4
ronnn| (3
MS2XL6 @ g g—z 5 125 7x0C E'55><Dc 2 Jo62
OO R
TP,
MS4XL O P LG A 148
O O+ R
Radius End Mills
Short / Medium (ap-2.8xDC)
B e — P
FERROO
MS2MRB (Ms) DC | o0c . J274
« @ 1-12 RENRCD
DC<3 DC=3
T el P L
MPMHVRB  |<@ DC osoc | - | 4 1284
< ) 1-20 RENNOO
40°
= PLUS
' FIRRRC
VQMHVRB [va] oc |2 - | 1297
> @W % 2-20 2.8xDC RENDOD
40°
_ — |, oo | (3
MS4MRB @ %w s |%sec| T | |REEOOD J294
* ap : Depth of Cut * DC : Cutting Diameter /
* RE : Ball Nose End Mill Radius



g = :
= o < =) Work Materials
g g £ 4 é U S
. e | 9 o pper : o
Product Name | 5 End Mills % ap :‘l 5 = 1st Recommendation | §
2 N Q & i) Under :
£ )
g @ 2 = 2nd Recommendation
S
Short / Medium (ap—-2.8xDC)
- [;I
' ' bC 1 FEERCCD
VFHVRB O ) we |sec] | \RENEER 1306
e P
VCPSRB bC | 2 |[FEEENR
[High precision] &@ 30° @ % 0s-12 | 4 RIIDDD e
DC=<1.5 DC=22
Long neck (ap—12xDC) / Taper neck (ap—-50xDC)
—= o oo | |Fummon| G
wextre @ @w $ : os | %o | ¢ | REROOD 1288
DC=<0.3 DC=0.4
i ‘ P
oc |1 26 (| | (NN
VFHVRB @ @ 1-12 | -16xoc |-so0x0c | REINENR J312
43°
450 ;5%
o ']
. LLP.
CBN2XLRB  |@ P¢ " losoc |2 2 J280
& 0.5-2 -6xDC
@0= @ RERC[
Ball Nose End Mills
Short / Medium (ap—3xDC)
— P
][]
MP2SSB s ] RE lioc | - | 2 1196
= w ®§ 0.1-6 RIIIDD
CE— P
Filin
MP2SB @ e 1ol - |2 1197
@30" @@ RENRLO
CER—— P
([ []]]
MP2MB L R e 20 | - |2 1198
@w @@ RENRLO
-——— P
(| | (WK
MP2SDB L R oe | - |2 1200
30° @@ ]
B PLUS)
VQ4sVB @ R |ospe | - | o |FHNNEN 1270
~ @w % -6 REERCO

SOLID END MILLS -
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SOLID END MILLS

TOOL NAVI

g < _
= o £ o Work Materials
3 g 2 | q 3
) [
Product Name ‘g End Mills & ap é % E = Re(l;JoFr)lfn(:::rzldation E’
= N Q & 2 Under :
s ] 9] c o
s 2 = 2nd Recommendation
o
o
P
Ball Nose End Mills
Long neck (ap—20xDC)
- ATTLuLP.
MP2XLB L Re o1 12 | e 1202
@w E 0.05-3 |[-1xDC |-20xDC REBOOO
RE 25 F RN
VF2XLB 0.8xDC 2 J222
@ WBOQ E 0.1-3 -20xDC Rlll:”:”:l
——————)
RE 25 FIRENC
VF2XLBS 0.8xDC 2 J220
@ @w E 0.2-1 -12xDC REROOO
—T————— MB
. RE 2 (o | | [HIN
VF2WB N 200 |° 2 J219
@ g 1-3 3xDC RI[”:”:”]
m
= = RE  |os  |oss | []]
CBN2XLB o, _ - - 2 J236
@ @W E 0.2-1 0.8xDC | -4xDC RILOOO
Taper neck (ap-70xDC)
- = ' TP,
MP3XB s ] RE 108 |33 | g 1254
= m . % 05-6 |-15:0C | -50xDC REBOOO
RE 06 6.7 F N[ m
VF3XB _ _ _ 3 J260
@ 0.4-2.5 |-0.9xDC |-70xDC RI.DDD

* ap : Depth of Cut

0
* DC : Cutting Diameter

* RE : Ball Nose End Mill Radius



(]
< - s '§3 Work Materials
§ g g 4 & U : S
Product Name | End Mills x ap 2|3 = . RecoF:lEr?l:alzldation E
2 N S | ™ g Under :
= @ 2 = 2nd Recommendation
o
S
H
Square End Mill
Medium (ap-3.5xDC)
' FIRROO
VF2MD (V] bC  losoc | - | 2 J068
> 0.5-6
00
DC<3 DC=z3
el - (|| [N
VF4MD @ ?Ezo 2.5xDC - 4 J164
O O+ R
([ [[]]
VFSD [VF) pe 2DC -] J190
°9 005 Rl
DC<3  DCs3 DC<3  DC23
oc |2 » |(FHRREN
VFMD ~ - - J191
20 @ 05w ||
DC<3 __ DC=3 DC<3_ DC23 J
Long neck (ap—-12.5xDC)
(7]
2
FERROO s
VF2XL [vF) DC |15 |28 2 J72 =
= @w @ @ @B 041-3 1.7xDC | -125x0C REROOO %
DC<3  DC=3 g
Radius End Mills 2
Short / Medium (ap—-3.3xDC)
— P
' FEIRROO
VFHVRB (V) oc |1 - | 306
> @w 1-16 1.6xDC RIIIII
45° %%
- ‘ P
VCPSRB Q oc  fioc | - |2 |FHNNER 318
[High precision] ¥ 3o° @ % 0.6-12 + IRIBDONO
DC<1.5 DC=2
[
FIRRRC
VFSDRB O ¢ woc | - | 1346
@w % RERCLO
Ee——
(|| [N
VFMDRB O A L N I 1348
453 @ RERC[]

JO13
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SOLID END MILLS

TOOL NAVI

[
% o £ S Work Materials
§ g g g é U ]
8 o | g x pper : >
Product Name | & End Mills % ap :‘I 5 = 1st Recommendation | &
= N & & L Under :
k- @ 2 £ 2nd Recommendation
o
(5]
H
Radius End Mills
Short / Medium (ap—-3.3xDC)
a0
' F 00000
VFFDRB @ Df 0.06DC - 4 J316
< 40« % % 31z ¢ |[RENNEN
DC<6 DC=28
Long neck (ap—6xDC) / Taper neck (ap—50xDC)
. ‘ P
oc |1 26 (| | [N
VFHVRB <! 2 4 1312
& w 1-12 16xDC | -50xDC RINNND
45° Sg %3
e )
THIP
CBN2XLRB | D¢ loexc 2 1280
D 05-2 -6xDC
0@ @ RERCO
Ball Nose End Mills
Short / Medium (ap-3xDC)
|~
FIRRRC
VFR2SB & RE T - |2 1212
‘@ O P 1o |-z RERRCD
RE<0.3 RE>0.3
o=
Filin
VFR2SBF & RE |1 - 1214
&= @m° @% 05-3 2xDC ROOOO0
FIRENC
VFR2SSB @ RE fwmoc | - |2 1210
@w @@ RERRC
- P
([ ]]]
MP2SSB @ 55_6 1xDC - 2 J196
@ @% RENRCD
e ’ P
[ []]]
MP2SB @ PR EO B J197
0 & RENNCD
C—— P
[ []]]
MP2MB L RE 12| - |2 J198
@ @@ RENNCL
* ap : Depth of Cut /

* DC : Cutting Diameter
* RE : Ball Nose End Mi

Il Radius



(]
< - s '§3 Work Materials
S E’ ? N o
7] . S g Q x Upper : %
Product Name -g’ End Mills x ap < |.T=. E 1st Recommendation E
N e .0 Under :
= Z 2 = 2nd Recommendation
o
&
-y m
FEIRCO
MP2SDB L R 1o | - |2 1200
@w ®® ]
&= )
Filin
VF4MB Q@ N L N I 1272
30»- % RERRID
Long neck (ap—20xDC) / Taper neck (ap—70xDC)
. ALLLAHLP
we2xe |8 0053 |-moc |-200c | 2 J202
0 RENCLD
F RN
VE2XLB @ o osoc Z 12 J222
w @@ RERCOD
F IR
vizxies | RE  losoc |25 | 2 1220
@w @g RERCO
m— LaLH P
MP3XB L2 056 |-tmoc |-svoc| J254
0 & RENCD
—— e oo oo | |Fummn|EE
VF3XB @ @w % 04-25 |-09xDC |-7oxDC | 3 REROOO J260
e m
o RE 06 0.85 ([ [][]]
CBN2XLB ey 02-1 |-08dC |-4xDC | 2 RENOOO J236

SOLID END MILLS -
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SOLID END MILLS

TOOL NAVI

Product Name

Coating or Substrate

End Mills

Size Range

Neck Length

Flutes

Finish / Rough

Work Materials

Upper :

1st Recommendation
Under :

2nd Recommendation

Page

M

Square End Mill

Medium (ap-3.5xDC)

BRE 0
oz @ e e | .|, Frommpg MBRE |
. 1-20 -2.5xDC
45°
RN
amavon |.@ 5, [t - [+ |t MEIE
O O
45°
IR
S P - o |||, Fonn MER@ |
> @3?@% 1-25 | -2.8xDC RENNDD
40°
e
e @ e, |, | _|,|lrcop|MBGA | _
S @ﬁ: @222 @ @ 3-20 |-2.4xDC + |\RENENR
DC<8 * DC=8 DC<8 DC=8
FIRERC
VFMHVCH be 2.2xDC - 4 J167
@ ®42~ @% 16,20 " RERENL P
45°
m_— IS
' Filin
VF6MHV pe |19 - |e 189
@ 4350@ % 6-20 -2.4xDC Rlll:”:”:l P
45°
NEW -
. Sy vmB
oc |19 Fiiin
vasmHvcH | @ N % w0 |2o0c| | | REROOD 5 188
45° Q ??
= . | |rmmMB
VF8MHVCH @ E . E g 1620 |-2xDC * IREOONN P J194
45°
e
rooonn| MBS
VFsFPRCH | D e | ol - | 1367
@w % RININL| p
* ap : Depth of Cut Vol

* DC : Cutting Diameter



[}
% o < S Work Materials
g g g 9 é U e
. c | o & pper : >
Product Name | 5 End Mills % ap :‘l 5 = 1st Recommendation | &
2 N = - 10 Under :
B @ 2 = 2nd Recommendation
o
S
- |, ropon| MBS
VF6SVRCH N - 6 J369
@ @M% 16,20 |-2.1xDC RENEND
30°
REE————— M E
FUOooo
VFMFPR O A N R 1368
0 = RENNEN
Semi long (ap-4xDC)
VQJHV [vo] DC |33 _ |, |FHNRRD ISP 1158
< @ @ % 1-20 | -4xDC RERLIO
40° 40°
DC<6 DC>6
Long neck (ap—-6xDC)
.’%‘ —'
VQXL @ DC 14 2.5 s |F IIIID M E E 1160
S 35° @ @ % 0.2-1.0 [-167xDC |-6xDC | 4 RIIDDD
DC=0.3 DC20.4
Radius End Mills
Short / Medium (ap—-2.8xDC)
NN
vavivrs | @ DC |2 | . |FARNED MEQR 207 2
@W 2-20 |-2.8xDC REND] 2
40° fé % a
2
N e — M S
-
e MBE 2
vamHvrer | @ DC |22 - |4 5302 @
¥ @W 6-16 2.4xDC RIND
40° E %
o M
o |2 rnmn| MB
VFMHVRBCH o - 4 J304
@ @w 16,20 |-2.3xDC RENINO
45° ‘%%’
= MmB
~|bc 2.2 _ (| | (Wi
VQTSMVRB &@ w @ 16-25 | -2.3xDC 5 RENENE J340
e
- MB
~ |bc 1.9 | ]]]]
VF6MHVRB _ _ - 6 J344
@ @w% 6-20 2.4xDC RENOOO
15°
e e | MB
vasMHVRBCH | D bc_ |19 - |s 1342
S @m@ 10-20 | -2.2xDC REDOOD
45°
Vel

JO17
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SOLID END MILLS

TOOL NAVI

Product Name

Coating or Substrate

End Mills

Size Range

Neck Length

Flutes

Finish / Rough

Work Materials

Upper :

1st Recommendation
Under :

2nd Recommendation

Page

‘g

Radius End Mills

Short / Medium (ap—3xDC)

oc |19 Flllll

VF8MHVRBCH _ - 8 J350

£©44° % 16,20 2xDC Rll:”:”:”:l P
45°

Ball Nose End Mills

Short / Medium (ap-1.5xDC)

vassve D A R E ::::EE s SlP 1270

O @
Long neck (ap-3xDC)
eme— s

RE BRE FRINCO

VF2WB O ot “soc | 2 | REOOOD J219

ik

Ceramic Radius End Mills
Short (ap—0.75xDC)
CE4ASRB DC 0.75xDC - 4 FDDDDD B J338
@ @ @ e RENEED
S rononn| B
CE6SRB bC  lorsoc| - | s 338
@ 6-12 1]
Barrel End Mills
Medium (ap-2.6xDC)
NEw
" S— TS
VQT6UR @ oo |2ecc| | |RODOON 358

* ap : Depth of Cut

09
* DC : Cutting Diameter

* RE : Ball Nose End Mill Radius



(]
= o £ S Work Materials
3 . = = g a7 Upper : S
Product Name | End Mills & ap - |3 = 1st Recommendation | &
2 S T | 9 Under : -
= N (D) ‘= °
s e =2 uE. 2nd Recommendation
o
[3)
N
Square End Mill
Short (ap—2xDC)
A
C2SA e oc |09 ) (| | [N m 1102
3-20 |-2xDC
QOO RAREL
e S
casa & oc |os TN, 11os
10-26 | -1.30C
0 0 —
5=
P oc |11 FUOooa m
CSRA (one) 3 J372
N 10-25 |-1.3xDC
m@ ]
Medium (ap-3.2xDC)
— FRRRO0
CRN2MS oo} oo | 2 Jos4
= @w @ 6} 6@ 0.2-12 | -3.2x0C RENN[
DC<3  DC23
) oc |15 (| | [N m
C2MHA & 325 |-3x0C 2 J108
00 RAm.
R g
R P o | N .
= =Z.0X
@m @ 1]
Semi long (ap-4xDC)
ot . — Eu
FERRNC
CRN4JC @ w2 |caoc 4 174
00 —

SOLID END MILLS -
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SOLID EN

D MILLS

TOOL NAVI

[
% o £ S Work Materials
a [=2] [=}) 3
3 . S g 4 & Upper : 2
Product Name | & End Mills % ap :‘I 5 = 1st Recommendation | &
2 N S | " g Under :
k- @ 2 £ 2nd Recommendation
o
(5]
Square End Mill
Long neck (ap-16xDC)
TN,
CRN2XL o] DC |15 125 2 086
= w @ 6} 6@ 0.2-6 | -1.7xDC | -16xDC REBOOD
DC<3 DC23
Radius End Mills
Short / Medium (ap-2.4xDC)
(| | [N
CRN2VRB | @ DC |22 - o2 1277
= 30° @ 6-12 | -2.4xDC RENND
_— TN,
C3SARB b %8 - 3 J282
@m § 12-25 |-1.3x0C RENN[
P oc |1 FOOO00O m
CSRARB s . _ - 3 J370
ﬁm- § 10-25 |-1.3x0C RININE
Long neck (ap-13xDC)
FIRROO
CRN2XLRB [ @D bc |15 |5 2 278
= @30» @ 05-6 | -1.6xDC | -13xDC RENO
DC<3 DC23

* ap ' Depth of Cut

* DC : Cutting Diameter
* RE : Ball Nose End Mill Radius



(]
% o < S Work Materials
g g ? 3 é U [
. ] 9 x pper : o
Product Name -g End Mills % ap :‘l |.T=. = 1st Recommendation | &
N e .0 Under :
"E @ § uE. 2nd Recommendation
o
o
Ball Nose End Mills
Short / Medium (ap-3xDC)
L — ———————]
- LN,
crnzvB | R 12 - | 2 1230
@w RERRL(
- m * For hard brittl
RE 0.6 F IIDDD m%rteﬁzrals ritle
DC2SB @ @@ B % el - * | REBEOD J238
Long neck (ap—20xDC)
- LLLLMIN,
crN2xB | L 232
@w @5% RERUI
— N Fngn | B - poypggonee
DC2XLB ¥oc ] @@ mis [0 %o | 2 | RERNCD 1240
Tapered flute (ap—20xDC)
e m"' — m
A RE 6.7 J | [N
CALATB e 05-2 |-20x0c| 4 RENND 4356

SOLID END MILLS -
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SOLID END MILLS

TOOL NAVI

Product Name

Coating or Substrate

End Mills

Size Range

Neck Length

Flutes

Finish / Rough

Work Materials

Upper :

1st Recommendation
Under :

2nd Recommendation

Page

‘

Square End Mill

Semi long (ap-4xDC)

—~— G|
(| || [N
DF4JC ¥or ] o Paoc| - | @ 176
@w % RERR[
_— | ennnnn| &
DFC4JC o) o %ol - | 4 J180
O O+ RERLLE
——— oo us o [Fmionn| @
DFCJRT o] oo |asoc| © | % |REEEED J195
Long neck (ap—-10.7xDC)
' oc ennnnn| &
DF4XL = 1.5xDC | © 4 J177
@ @w %% % 1-12 10.7%DC R|||:||:||:|
DC<3 DCz23
Radius End Mills
Long neck (ap-30xDC)
renm | &
DFPSRB (o7 DC 13 |33 2 335
B @w @ % 05-12 [-150C (300C | 4 | RIEBEOD
DC<1.5 DC=z2
Ball Nose End Mills
Short / Medium (ap—-5xDC)
e o ennnnn| &
orzus | o |sec| © | ¢ |RmmmOD s

* ap : Depth of Cut

0 ¢
* DC : Cutting Diameter

* RE : Ball Nose End Mill Radius



Q
% o < S Work Materials
o 2 2 | 3 °
] . ] () 9 x Upper : o
Product Name | 5 End Mills x ap :‘l 5 = 1st Recommendation | &
= S 0 & il Under :
= @ 2 = 2nd Recommendation
]
(3]
Long neck (ap-40xDC)
o |Re 1.2 25 FIRENC E
DF2XLB o) 2 1246
0.1-3 | -1.5xDC | -40xDC
w @(@ RERRCLC
NEW e
& - ) E
RE 08 5 F RN
DF2XLBF  |@ 2 1250
0.3-1.5 | -1.5xDC | -20xDC
30° @® (14 | | NN
Taper neck (ap-50xDC)
DF3XB ¥or ] Re lisoc|2 | 5 |FEEEED 1266

0 =

RERCOO

SOLID END MILLS -
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