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Tungaloy, as one of the leaders in the
metal removal industry, offers the latest
innovations in grades and geometries for
superb performance and toal life.
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carbon neutrality
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About Tungaloy Cutting Tool Catalog

B Note in using this catalog:

% This catalog provides the information of Tungaloy’s cutting tools as of March 2023.

% The specifications are subject to change without prior notice for product improvements. Also, the products may
be discontinued in the future due to the development of new products.

% The dimensions of all products are shown in millimeters (mm).

% For indexable tools, such as toolholders, cutters, drill bodies, applicable inserts or heads need to be ordered
separately.

M How to use this catalog:

@ E‘%%EDDFEED =NSERT
- |

voL. 2

MILLING

o m Milling Cutter HOO1 -

Endmill

@ [ Alphanumeric Index ]

tungaloy.com 'H020 tungaloy.com Tungaloy Ho21

@ Select the tool category at the product group index.
@ Select the tool type at the application index on the left pages.
© The index is in the alphanumerical order. Use it for your product search.

Bl How to read the list for the standard items:

% Designations for indexable tools - cutter bodies, holders, etc.
- Orders are to be received for the tools with the designations in the catalog.
- For the tool with right- and left-hand options, the designation includes **R/L™* as shown below.
Ex. 1: Designation: TENO9R/L125M38.1-10

You can order both right- and left-hand tools. TENO9R125M38.1-10 (a right-hand tool) and
TENO9L125M38.1-10 (a left-hand tool) will be available.

Ex. 2: Designation: TENO9R100M31.7-05
You can order only right-hand tools. Please contact us when you need left-hand tools.
% Lineup for inserts, endmill heads, and solid tools
Blank : Please contact us regarding the product.
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About Tungaloy Cutting Tool Catalog

M Icons at the left side of each page

External toolholder (cutting edge shape / angle)

Miniature machining

A 3 E 5 i |
O -~
e . .
95° 93° 72.5° 76.5° 91° 91° External Internal Grooving  Threading Parting
TARB R B -
20° 60° 63° 45° 45° 75° » / é& {
©) E E ﬁ O High feed Face Shoulder Slot milling Profile
milling milling milling milling
91° 107.5° 100° 75° Special
Internal toolholder (cutting edge shape / angle) i | ‘E}
Chamfering Counterbore Finish
g face milling
O ©
L J@ @i Endmill
95° 100° 142° 91° 75° 91°
=1 kel [& 7z e & [ o
@
o) Square Ball nose High feed Square Ball nose
93° 107.5° 93° n
R < Jm| | [ | (R
Parting, Grooving Radius Chamfering  Slotting Threading
! ," U Drill
'l /) s
External Internal Face Parting @
\ % i@ =
2-effective  4-effective  Indexable  Deep hole Reamer

M Icons for applications of each product

Threading
= i
External Internal
threading threading
Grooving
External External External External Profiling Internal Internal Internal Internal Parting-off
grooving grooving and grooving grooving and grooving grooving grooving and grooving
turning (full R) turning (full R) and turning  turning (full R) (full R)
- 25 D= *
-
Face Face Internal Internal Face Y-axis External Internal
grooving grooving face face grooving grooving turning grooving grooving
and turning grooving and turning for shaft (near wall) (near wall)
Milling
& ﬂ/_;, Ré a RUR [ I
Shoulder Deep Shoulder Face Slotting Slotting Side Side milling Pocketing Ramping
milling shoulder milling milling (with R) slotting
milling (with R)
Profiling Plunging Hole Holemaking  Counterboring Hole Chamfering Cutting-off
enlarging chamfering
Drilling
m \E —— y 7 KITS] (\
¥ == \
1@ +| | = ~ /
Drilling Small-diameter  Deep-hole Hole Kit & Set Coolant hole High-pressure
drilling drilling chamfering coolant
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About the dimension symbols conforming to 1ISO13399

B What is ISO13399?

ISO13399 is an international standard for the purpose of standardizing the electronic data of tools in the world.

M Switching to the dimension symbols conforming to 1ISO13399
In this catalog, we use the dimension symbols (properties) conforming to ISO13399 international standard.
Below are the examples of the change.

B Examples of the change:

Before
re
Insert
Turning
Milling
% J
Q s
R g
Drill |ng = j . LU (Effective flute length
T ¥

Qe (Effective flute length ‘
2

L

LCF

OAL

DCONMS"™

1ISO13399 standardizes not only the format of 2D and 3D CAD data but also the tool dimension symbols (properties) and reference position
information. This allows the tool information to be read and combined into NC programs and CAM software, regardless of any tool maker's
data. In addition to General Catalog (paper catalog), we are also updating the symbols in e-catalog (electronic catalog on our website) to
the properties conforming to ISO13399. The e-catalog also provides 2D and 3D CAD data in accordance with ISO13399 standard.

M Insert B Turning, Grooving
New symbol Old symbol Description New symbol Old symbol Description

AN - Main cutting edge relief angle B b Shank width
APMX Max. ap Maximum depth of cut BD oD1, D2, gD3 | Body external diameter
AS A Side cutting edge relief angle CDX ar Maximum groove depth
BW B Body width CND - Qil hole diameter
BS bs Side cutting edge (wiper) length CNT - Oil hole plug size
CDX T max Maximum groove depth CUTDIA gDmax Maximum parting diameter
CwW w Grooving edge width Ccw w Grooving edge width
D1 od1 Mounting hole diameter CWN - Minimum grooving edge width
DCONMS oDs Mounting part diameter on the machine CwX - Maximum grooving edge width
DMIN oDm Minimum machining diameter DAXN oDm Minimum diameter in face grooving
EPSR - Nose angle DAXX oDmax Maximum diameter in face grooving
GAN - Rake angle (insert) DCONMS oDs Mounting part diameter on the machine
IC od Inscribed circle diameter DCONWS oD, od?2 Mounting part diameter on the workpiece
INSD A Insert diameter (round type) DMIN oDm Minimum machining diameter
INSL B Insert length GAMF a Radial rake angle
KAPR K Approach angle GAMP [’] Axial rake angle
LBB - Chipbreaker width H h Shank length
LE A Effective cutting edge length HBH h2 Height of offset on the bottom of head
LF L1 Standard length HBKL f2 Length of uneven level on the back of head
M m Distance from inscribed circle to cutting edge (m dimension) HBKW L2 Width of uneven level on the back of head
PDX t Thread position (X direction) HBL L2 Length of offset on the bottom of head
PDY £3 Thread position (Y direction) HF hi Standard height
PNA 6 Cutting edge angle KAPR K Approach angle
PSIRL 6 Left-hand front cutting edge angle LB L Body length
PSIRR 0 Right-hand front cutting edge angle LF L1 Standard length
RE r Corner radius LH L2 Head length
S T Thickness OAH h4 Overall height
w1 - Insert width OAL L1 Overall length

OAW L3 Overall width

PSIR B Lead angle

WB - Body width

WF f Standard width

WFS f2 Standard width (the second corner)

Tungaloy




About the dimension symbols conforming to 1ISO13399

B Tooling system

B Milling

New symbol Old symbol Description New symbol Old symbol Description
APMX Max. ap Maximum depth of cut APMX Max. ap Maximum depth of cut
BD oD1, a6D2, D3 | Body external diameter BD oD1, oD2, D3 | Body external diameter
BHTA a Neck taper angle (half of nose angle) BHTA a Neck taper angle (half of nose angle)
BTED od1 Taper tip diameter CBDP 4 Mounting hole depth
CRKS S Mounting screw size CDX Max. ae Maximum slot width
DBC 2d3 Bolt hole pitch diameter CHW k Chamfer width on the corner
DCONMS oDs Mounting part diameter on the machine CICT z Number of inserts
DCONWS oD, od2 Mounting part diameter on the workpiece CRKS S Mounting screw size
DMIN oDm Minimum machining diameter CwW w Slotting edge width
GAMF a, R.R. Radial rake angle CWN - Minimum slotting edge width
GAMP 6, A.R. Axial rake angle CWX - Maximum slotting edge width
KAPR K Cutting edge angle DBC 2d3 Bolt hole pitch diameter
LB L2,L3 Body length DC oDc Machining diameter
LF L Standard length DCONMS od Mounting part diameter on the machine
LPR L1 Parting length DCONWS oD, od2 Mounting part diameter on the workpiece
LS fs Shank length DCSFMS oDb Mounting surface diameter on the machine
LSC Lmin Clamp length DCX oDc1 Maximum machining diameter
LSCX Lmax Maximum clamp length GAMF R.R. Radial rake angle
OAH H4 Overall height GAMP A.R Axial rake angle
OAL L Overall length H T Width across flat
OAW w Overall width KAPR K Cutting edge angle
THID - Mounting screw size KWW a Drive key width
WB w Body width LF Lf Standard length
WF f Standard width LH Lf Neck length

LS 2s Shank length
HITH NOF z Number of flutes
u D r I I n g OAL L,L6 Overall length
o PDX t Thread position (X direction)

New symbol Old symbol Description PNA 0 Cutting edge angle
BD oD1, eD2, D3 | Body external diameter PSIR B Lead angle
CND - Qil hole diameter RMPX e Maximum ramping angle
CNT - Qil hole plug size THUB T Hub height (slot mill)
CRKS S Mounting screw size WT Kg Weight
DC oDc Machining diameter ZEFP Z eff Number of effective cutting edges on the periphery
DCONMS oDs Mounting part diameter on the machine
DCONWS oD, od2 Mounting part diameter on the workpiece
DCSFMS oD Connecting part diameter
KAPR K Cutting edge angle
LCF 4 Flute length
LF Lf Standard length (from the drill shoulder)
LPR - Parting length (from flange to tip)
LS fs Shank length
LU /4 Machinable depth Note:
NOF z Number of flutes - Symbols unspecified in ISO13399 standard and Tungaloy’s original
OAL L Overall length (from tip) symbols are not included.
PL PL Distance from drill tip to shoulder - The symbols still under discussion are included. Please note any change
ZEFP Z eff Number of effective cutting edges on periphery

B CAD data provided in e-catalog

@ 2D data (DXF format file)

or addition may o

CCur.

Turning:
Shows the insert with
standard corner radius.

Milling:

Includes actual
cutting edge curve
(CUT layer) and
body cross section
(NOCUT layer).

@ 3D data Light type (STP format file): Can be used to check tool
path and interference.

radius.

Turning: Equipped with an
insert with a standard corner

Milling: A rotating body model
of an actual cutting edge curve
and a body cross section.

@ 3D data Detail type (STP format file): Can be used to create a new tool

layout chart. (Can be combined with any insert model on a CAD software.)

Turning

Milling

tungaloy.com




Miling Cutter




Milling Cutter - Content structure

- Products are listed by application.

- Please refer the table of contents and the icons.

How to use the page

Method D

Select the application (@) and the approach angle (@) at the left
end of each page and choose a designation you need (@) in the

dimension table (@). Applicable inserts are shown in (@).

Method @

Select the tool series name on H006 — HO07 and check
the details on the product page.

Application Overview

Face Milling

b ]

s

High-Feed Milling

HO18 page

H004

TUNG-ALUMILL *

DOFEED
ooFfRI

1066 page For general face milling

= Do TMILL

For aluminum milling

TUNGSMILL =’ e

us

ADDDFEED wramnisimy ™

Icon
Approach angle

7-25 7° - 250

45 410 - 450

60707 60° ~ 70°
53] gse - gge
90 a0

HO02 tungaloy.com

Application

xnozRo0eHMos-01
HXNG2ROIONIOS 02
ixnozRor2AOs- 02
xNozROZ0M10-05.
xozrozsiiz-07

Method ®

n w2

woz.
01w ooz

ool dametar talerance

Select the tool series or the tool specification on
HO006 - HO17 and see the details on each page.

High-Feed Milling - Quick Guide

appDFeED

ooFfRl | poTEALL

s
B

20°/25°

13/2

020 063

5 | 8B | B | B
B. | B. | B | B | B
H 5. | B | & | &
@
@ @ @ @

HO38 - HO41 HO20 - Ho23

[
En
ST

H006 tungaloy.com

Deep shoulder milling

Shoulder milling

Thin workpiece

Face milling

Internal threading

External threading

Profiling

Long overhang

Back facing

Edging / Contouring

=
Ramping
A
]

lf’l Axial plunging

Peck milling

Interrupted surface

=&

S]
rl(‘.ﬁ Hole enlarging Hollow workpiece Cutting off
[
ﬁ Slot milling Deep slot milling -‘ Chamfering




: Tool series name

: Dimension table

: Mill designation

: Dimension drawing (conforming to 1ISO13399)
: Spare parts

: Insert

: Standard cutting conditions

: Reference page

OOOROOODdO

When ordering
- Please specify the designation and quantity for mills.
e.g. TPW13R080M25.4-06 ... 1 (one mill per package)
- Please specify the designation, grade, and quantity for inserts.
e.g. SWMT1304PDPR-MJ AH120 ... 10 (10 inserts per package)
*You will find a note if the number per package is not 10.

@ Coolant hole

z a
[ADD FEED E-STANDARD CUTTING CONDITIONS
EXNO2 Cutting speed Feed per tooth
per
T Teea e T Re Tor 4-corner double sided inserts 150 Workpiece materials Hardness Priority Grades Ve (m/min) fz (mm/t)
i GalE e
- A aonme f— nozzs 100-a0 0212
4 / - 4 S45C, S55C, etc.
: # s 45,5550, o1 G00HB  Forwearresstance  AHGOTS 100-300 02-12
008 Frst cnoice Avazes 100-300 02-12
= - ‘SCMAD, 42, et
£-4 42Cihio4, 1701, e S00HB  Forwearrasistance  AHBOTS 100-300 02-12
r 4 erenardened stess 30-40HRC First cnoice a0t 100-200 02-08
v NAKBO, PXS, etc. 30-40HAC  Forimpactresistance  AHG225 100-200 02-08
Designation APMX W[ CICT  DC DCONMS LF  LH LS KAPR WT(kg) Afhole [ Insert M suSltiness stees
< !SS5 et 20008 First cholcs e 100-150 02-08
EXNO2R008MO8.0-01 s 8 Tooss s st s e ow i LN XSOMNITE-9, XECHNMoT712:3,etc.
exvozroosvos 00t | 05 8 1 s 8w  wm s e o i fowoe -
socroomooe | o5 monl 2 s 0 @ m e oo fuwuce. (Saycastions 150-25008  Frstehoio Avars 100-300 02-12
eozRoioMicoce. | os o 2 sss o 0 4 e 1 oo Loz 200, 300, st 150-25048  Forimpactresstanca  AHZZ5 100-300 02-12
EXNozRDI2M12.0-02 0s 2 2 78 12 s 2 & ¢ oo e Ductie cast rons 150-250H8  Fistohoke At 80-200 02-12
y . 0600, ec.
ovozRozMizoezl | 0s 12 2 78 2 0 s e oo LMoz oo o o020 For et ree A28 a0-200 0212
EXNOZAO16M16.0-04 05 (M6 4 e e 0 @ 7 ar o i [ ez
EXNO2R016M16.0-03L 05 16 3 1.8 16 120 50 70 17° 0417 fith LNMUO2. Titanium alloy =LY GEED £ZIED 30550 0207
EXNO2R020M20.0-04L. 05 20 4 158 20 160 80 80 17 032 fth LNMUO2... WG - 40HRC For wear resistance AHB015 30-60 02-07
EXNOZR020M20.0-05 0s 2 5 1me 2 w0 s e w0z T [ it resstance atoy aonRc Frst cholcn a0t 250 01-03
EXNO2RO25M25,0-07 0s U 7 08 2 w0 @ & ¢ o i woz... Inconsl, Hasteloy &c PR e R o e AT
oozrozsvzsoos. | 05 25 6 s 25 0 10 s i 0s7 - (oo freac
Sonedll  -sowrc Fistchoics Avgots -150 01-05
XAOCMOVS-1, . 40 - 50HRC For impact resistance AH3225 80- 150 01-05
Hardened steel
o1t
] 50-60HRC Frst choice At 50-70 01-03
XISV, etc.
[SPARE PARTS & /
= Tool damete tlerance
EXNO2RO10... - EXNO2R025. — Teld o of-o4
s = APPLICATION RANGE
ecommonded camping toraue: 05 1 m
Approach Shoulder  gropy . Small depth )\ Driling Enlarged hole
oproa Toueer  Sotting  Ramping lunging Plunging (Helical feed) g
B INSERT l 1
LNMU02-MM (for general purpose)
(~ ic s
J\ RE
o D1, 0D2
X o Max. Max.  Max.cuting  Min. Max.cutting
=h Mar oo e pmmne W madhmabie  motkie " widthi
B angie dopth’ inplunging ' haledia. entarged hole
Desgnation W Awx  mMex A w ot o2
E/HXNG2A00S. 0 0s 107 015 2 10 12 se7
E/HINOZRON. 10 0s 28 015 2 a8 7 7e2
EnxnozR0 12 0s 19 015 2 178 21 981
B s *|2
T E/HXNOZROTS. 1 05 12 015 2 20 £ s
(CaToR) Tk x E/HXNO2R020. 20 05 088 015 2 338 a7 178
— E/rooNozNozs 2 0s 056 015 2 v @ 20
18] sweraioy | %| [ et cnoice
H_ Hard materials paih.g 7 : Second choice
Gontea
Designation RE [APMX| Q LE|IC| S
=3
£
[ 5 05 [ RN
®:lnew
@ [Helerence pages: Standard cutting conditions —> H022 - H023, TungFlex — H086 - H037 ]
H020 tungaloy.com H022 tungaloy.com
S
——
)

. Steel

M stainless

H Herd material

Tungaloy H003




Application Overview

| Face Milling |

H066 page For general face milling
T RIDLE Three times the selection,
DO MII.L more than a triple advantage
HO085 page

DOPENT Face milling cutter with low cutting force

and low cost per edge
HO70 page

Economical 8 edged inserts with light

IGHT
TUNGEMI I.I. cutting face milling cutter

HO083 page

For aluminum milling

AAF High speed face milling cutt
TUNGSMILL 55 s

HO092 page

‘I'UNG‘ Al UM“ | Shoulder mill that enables high speed machining

of aluminum and non-ferrous materials

H160 page

High-Feed Milling |
HO18 page

Ultimate high feed milling cutter

[=]
A@DDFEED for maximum productivity

HO020 page

DOFEED High-functional HFM cutter demonstrating
ultimate versatility in a broad range of applications
HO024 page

High feed milling cutters with six cutting edge inserts,

EED
DOF I RI featuring robust cutter design for high productivity

HO042 page

General-purpose high feed milling cutter providing

UAD
M ILLQFEED optimal depths-of-cut in all material groups

HO057 page

Profile Milling |
H192 page

Unique anti-rotation insert locking for
le MII.L maximum process security

HO078 page

CEAY Highly efficient profile milling cutter for
ADDIFBARREL o podieivity

H198 page

TUNGME'STER Exchangeable-head end mill series with

a full lineup of milling heads

1060 page
F' NI1SH Indexable end mill for high-precision
BALLIFNOSIE fnishing
H193 page

HO004 tungaloy.com




P Shoulder milling cutters
[ Shoulder Mllllng ] (with single-sided inserts)

H120 page

T U N G TRI Offers a vast range of cutter diameters, insert grades and
sizes. Insert features three economical cutting edges

H130 page
ORCE Unique V shape inserts allow extremely
I UNG REC aggressive cutting parameters
H122 page

Shoulder milling cutters
(with double-sided inserts)

F° 2CE Rigid cutter body and double-sided six-edged inserts
Do TRI enable aggressive parameters and cost efficiency
H150 page
Double-sided inserts with four cutting edges for
DOREC maximum tool economy and productivity
H154 page
TEC I Exceptionally reliable tangential inserts
LL for aggressive machining
H163 page
Other Applications J
Slot Milling

H180 page
Provides stable slot milling operation

i~ 1
TUNGMSLIT with excellent chip control

H181 page

Milling cutter

Enables deep slot milling with excellent

TU NGT%NLIT tool economy

H185 page
U IR P13 Double-sided insert with six cutting
TUNG T edges for reduced cost per edge
H187 page
ANSENTIAL Incorporates tangential inserts for
I EC SI.O I excellent tool reliability
H189 page

Thread Milling
THREADMILLING Various types of threads can be machined with a

single tool simply by changing the inserts

1124 page

TUNGME'STER Exchangeable-head end mill series with

a full lineup of milling heads

1060 page
Thread milling cutter Economical indexable thread milling
SOLIDTHREAD outterseres

1107 page

Tungaloy H005
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High-Feed Milling - Quick Guide

TUuNeFFEep appbDFEED | DOFEED | ooFixl | oo TEALL
g, — oA
L . | & 9 2
¥ /"X ’f’-' -
- 8 7y /%
i | a4
8|
Cutting edge angle 12° 17° 10°/12°/15°/17° 12° 20°/ 25°
Depth of cut (APMX) 0.5 0.5 09/1/15 1 1.3/2
Tool diameter 28 - 016 28 - 925 216 - 200 216 - @50 220 - 063
Workpiece material .M.-. .M.-. .M... .M... .M...
No. of corners
(insert) 2 4
- = = = “x
P = =, =. =. =
i ) . o . o . ) .
T T W W W
< I_ ¥ I_ ¥ I_ ¥ I_ ¥ I_ ¥
k-
Shoulder milling
KT e A v o
I‘ [\ v [\ v [\ v [\ v [\ v
g B v & v B v 2 v B v
= % = % = % = % = %
A A A 7 A
Il =N =N =N =N =N
Slot milling
A A A A A
applications
Re;:;’;"e HO38 - Ho41 HO020 - H023 HO024 - HO37 HO042 - H045 HO046 - H050
Y : Most suitable
¢ : Suitable
: Usable
Icon
EThin workpiece E Ramping D% Long overhang Axia\ plunging ﬁ Hole enlarging l'{i Slot milling [L! Deep shoulder milling
EFBC@ milling xternal threading IF- Back facing Peck milling HQ||OW workpiece il/j Deep slot milling Shoulder milling
Elm@mal threading Profiling Edgmg/ Contouring @\nterrupted surface Cutting off -" Chamfering

H006 tungaloy.com




xl Cutting edge
| A4 angle

Kt

APMX

[

MLLFEED
TXP

MILLQEEED

DOFEEDQUAD

WITE
&y

¢

Cutting edge angle 10°/15°/ 20° 7°/10°/12°/14° 13°
Depth of cut (APMX) 15/3 1/15/2/25 2
Tool diameter 220 - 2160 225 - 160 250 - @125

Workpiece material

No. of corners
(insert)

P

Face milling

A,
=

=
b
U,

A,
=

=
i
U,

A,
=

=
i
U

g

Z4

L Pss

K4

L Dss

Kd

L Pss

ol
Shoulder milling 8
o
£
o | | s
‘ L\ 5 L\ 5
Fa Fa
g &) v & v
Profile milling E ‘k E 71%
Wz Wz
Il =N =N
Slot milling
A A
Other liI‘ liI‘
applications
Reference HO051 - H056 HO057 - H062 HO063 - H065
pages
v : Most suitable
¢ : Suitable
: Usable
Icon
Thin workpiece E Ramping D% Long overhang Axial plunging % Hole enlarging [{i Slot milling IL! Deep shoulder miling

\

Face milling

d |
xternal threading IF Back facing . Peck millin — Hollow workpiece Deep slot milling Shoulder milling
: - s |5 4 [
. 747 - Z 9 )
Internal threading . / Profiling ‘ Edging / Contouring Interrupted surface 74 Cutting off ‘ Chamfering

ENN
N

Tungaloy H007




Face Milling - Quick Guide

Face Milling

TUNGMILL | DOPENT | ROUNDSPLIT | FIXRMILL | TuNGEMILL
= . ; i ey
vy | T G
gr%{:;ngedge b l J o u J
| - ~ —
% % Oy
= - i
Cutting edge angle 45° 70° 41°
Depth of cut (APMX) 4/5/2 6.4 6/8 6 3
Tool diameter 225 - 200 232 - 2315 232 - 2125 240 - 280 250 - 160
Workpiece material EvEN BEBvENSH BvENS PvEsH BPvEsH
(sacorners 4 10 4/8 6/8 8
= e P P =
= = 1) 5 1) =
— ~ ¥ y. —
=« e e . =«
Face milling @ @ s @
] K4
P e e
k-
Shoulder milling
o a
I‘ % AR
=] =]
g & v & v
Profile milling P b
q €. | @-
Slot milling
A A
Other i/\( lI_“I‘ lﬂI‘
applications
Re;ngZCe HO068 - H069 HO070 - HO73 HO74 - HO77 HO78 - H082 HO083 - H084
v : Most suitable
¢ : Suitable
: Usable
Icon
EThin workpiece E Ramping D% Long overhang Axia\ plunging ﬁ Hole enlarging l'{i Slot milling [L! Deep shoulder milling
E Face milling External threading IF- Back facing Peck milling r-= Hollow workpiece il/j Deep slot milling Shoulder milling
E Internal threading L Profiling Edging / Contouring @ Interrupted surface Cutting off -" Chamfering

HO08 tungaloy.com




Do TMILL  DOOCTO TUNESMILL
TPYP T/EPYD
o=
=i «-‘n v oy
ST ¥ X7
' b
Cutting edge angle 45° 45°/15° 90° 90° 85.5°
Depth of cut (APMX) 6/3.4 475/75/35/15 4 /11 45/75 8/35/15
Tool diameter 250 - 2160 263 - 2315 250 - @125 250 - 2160 263 - 125
Workpiece material| [} M [} ) H BvEsH N N EvEN
2k CUEEIER) 8/16 8/16 1/2 1 4/1/2

(insert)

>

Face milling

“x
A,
“x
Tk

“x
-
Tk

“x
“x
R

“x
“x
R

-

Shoulder milling

L

-

Profile milling

Milling cutter

I

Slot milling
LS LS
Other ‘_41 i/\( ‘_41 i/\(
applications
Re;z;ZZCG HO85 - H087 HO088 - H091 H094 - H095 HO092 - H093 HO096 - H099
v : Most suitable
¢ : Suitable
: Usable
Icon
Thin workpiece E Ramping !!rﬂ Long overhang Axial plunging ?ii Hole enlarging % Slot milling Deep shoulder miling
—— 7

ENN

Face milling

Internal threading @ Profiling

External threading I

F Back facing

A\

ﬁ Peck milling
Z
a Edging / Contouring @ Interrupted surface @

Hollow workpiece

SN

Iﬁ Deep slot milling

N

Cutting off ." Chamfering

Shoulder milling

=

Tungaloy H009




Shoulder milling - Quick Guide

A 1w
2y 8 ’

TUNeFREC TUNGE-TRI TUNGREC
S_E’ P e " Roughing > .. Roughing
2 ey | ¥ (=) fy -
? = l - ¢ 4 .

& W |V il
Cutting edge angle 90° 90° 90° 90° 90°
Depth of cut (APMX) 4/6/11.5 35/6/10/15 54 - 97 (-139) 7/10.6/16.7 30.4 - 48.8
Tool diameter 26 - 063 28 - 0160 250 - 2100 212 - 2160 225 - 950
Workpiece materiel| [ M NS H BvENSH PvENS EvMENSH BvENSH
No. of corners 2 2

(insert)

N =0
Face milling @ D¢

R

(| S h (NN |

XX
N | &E N |-
N | &E N |~

w
N -
p * LR * LR *
- [Igr! * [Igr! * * [I;lv! % %
Shoulder milling '% * '% = * '% * *
Y
- B * B«
Profile milling ‘k * E E * E
o @ | @ #.
L{l * L{l * w
Slot milling
Other E E E
applications
Re;z;z”s"e H122 - H129 H130 - H139 H140 - H147
% : Most suitable
¢ : Suitable
: Usable
Icon
‘EThin workpiece E Ramping !% Long overhang Axial plunging ﬁ Hole enlarging % Slot milling Deep shoulder milling
— A

? /|
i Back facing . Peck milling Hollow workpiece
- [ L]

Internal threading Profiling ‘ Edging / Contouring Interrupted surface

= External threading I

/7
( Deep slot milling @ Shoulder milling

Cutting off ." Chamfering

ml

Sl
NE

HO10 tungaloy.com




TUNGQUAD

DOREC | TUNESMILL

EPYP

Roughing

Cutting edge angle 90° 90° 90° 90° 90°
Depth of cut (APMX) 4 20.3-24.2 6.5/ 11 9/16 4/ 11
Tool diameter 212 - 940 220 - 225 218 - 0160 225 - 2160 225 - 232
Workpiece material| (I M NS H BvENSH Bv@Es BEvMESH N

No. of corners
(insert)

P

.
YIS
h

HW@ .

A ik

Face milling @ @ e
g
A K4 K4 K4 K4
P o P =P =P =P
R B o I
Z Z Z Z o
. 7« 7 % 7 « 7 « £
Shoulder milling o
2
I‘ < =
>
Profile milling
7 7 o
Il 7 7 7
|4 | |4 | |4 |
Slot milling
Other E E E i/\(
applications
Reference H148 - H149 H150 - H153 H154 - H157 HO095, H158
pages
Y : Most suitable
5'¢ : Suitable
: Usable
Icon
Thin workpiece E Ramping D% Long overhang Axia\ plunging E{;:i Hole enlarging l'{i Slot milling [L! Deep shoulder milling

" ) — ? 7~ K2 " K4l "
Face milling External threading IE Back facing u Peck miling - Hollow workpiece u Deep slot milling I || Shoulder milling
7
Internal threading Profiling 7 Edging / Contourin: Interrupted surface 9 Cutting off [ S Chamfering
| 4 o ? ’ Cah nd

Tungaloy Hot1




Shoulder milling - Quick Guide

DOQ@MILL TECMILL TUNG TSHRED
o e Roughing = Roughing
g2 . 1mﬂ .y -
n k t- X y e w E
, >/ - 7
v &
Cutting edge angle 88° 90° / 60° 90° 90° 90°
Depth of cut (APMX) 9.5 9.7/151/12.4 58.5/66.9 16 61-76
Tool diameter 250 - 6100 032 - 2250 250 - 263 250 - 6100 263 - 280
Workpiece material .M... .M... .M... .M... .M...
No. of corners 8 3
(insert)

“x “x

’ = -
“ v e

Face milling @ ¥ @ *

.

R *
. Ira
- 7«

g

&=/ -
H | &EN
| &=/ -

=
AN |
\F}
AN
*
=
AN

NI

7

S
NN R
S
*
NI B R s

A
%
N

Shoulder milling

-

Profile milling

L L
HZ0D ¢ =N
I i i
170p |4 ]
Slot milling
/8
Other A
applications
Reference H158 - H159 H163 - H166 H170 - H171
pages
Y : Most suitable
5% : Suitable
: Usable
Icon
EThin workpiece Ramping D!'ﬂ Long overhang Axial plunging F? Hole enlarging Slot milling IL! Deep shoulder miling

? K4
E Face milling External threading IF Back facing u Peck miling — Hollow workpiece u Deep slot milling . Shoulder milling
' K- " Z )
Internal threading . / Profiling ‘ Edging / Contouring ‘ Chamfering

Interrupted surface 9 Cutting off

EJE
NS
V=

HO012 tungaloy.com




TUNG-ALUMILL

-

Cutting edge angle 90°
Depth of cut (APMX) 13-16
Tool diameter 225 - 2125

Workpiece material

No. of corners
(insert)

Face milling

NN |~ |
* ¢

g

Shoulder milling

\

r

I

—

N I
b . b s

N

N
|

I‘ AR
=
g =
Profile milling E *
£
U x
Iy
]
Slot milling
v
Other ll‘ll i/\(
applications
Reference H160 - H162
pages
v : Most suitable
5 : Suitable
: Usable
Icon

Thin workpi

Face milling

Internal thre:

ENN

ece Ramping

il )

N

ading g Profiling

K

!l

1y

| .
. Hollow workpiece

External threading I

Z
A Edging / Contouring

ElE]

W i ™ ] .
u Slot milling LA Deep shoulder miling
7 K4

]
u Deep slot milling l Shoulder milling

‘ Chamfering

RV

Tungaloy Ho13

Milling cutter




Slot milling - Quick Guide

TUNEMELIT | TUNG TELIT | TUNGUSLST | TECTSLOT
R o« Ve —
y ; - p .-‘ - - - -
r-‘ : - P P . ': H y
g’ R IS S * o -
| W
b =
?
Depth of cut (W) 1.6 - 441 4-8 9-16 16 - 25

[*))
g Tool diameter 263 - 0125 280 - 2200 280 - 2160 2100 - 2250
% Workpiece material . M . . M .. . M .. . M ..
o

No. of corners

= = =n “.
Z Z Z Z
’
Face milling @ @ @ @
B =
(e (e . .
g E - -

Shoulder milling

N

N

-

Profile milling

7 A 7 A
HZHN ¢ HZHN ¢ HZHN ¢ HZHN ¢
—— 7 7 7 7
= T T T T
Slot milling
Other
applications
e H181 - H184 H185 - H186 H187 - H188 H189- H190
% : Most suitable
3¢ : Suitable
: Usable
Icon
=] — —
E Thin workpiece F Ramping D% Long overhang ﬂ Axial plunging F/}] Hole enlarging [{i Slot milling IL! Deep shoulder miling
[ o 4
— r— £ v
E Face milling xternal threading IE Back facing Peck miling - Hollow workpiece I,/j Deep slot milling . Shoulder milling
7
E Internal threading . Profiling '/A Edging / Contouring @ Interrupted surface Cutting off | Chamfering

HO014 tungaloy.com




Profile milling - Quick Guide

saLL Flidse | aooFSARREL DOMMILL sALLRNGOsE | DO TESALL
Py -
—-
/ | # ¥
< gﬂ L ]
o d 4
@ E*- .:. > ﬁ
g &E..- 5 ¥ -
Depth of cut (APMX) 12.5 - 1 11.8/18.6/17.7 4/5/6
Tool diameter 08 - 032 016 - 240 016 - @25 016 - 225 220 - 063
wigeeraes | @ME@SH | BMESH BH BEvESH  BvESH
No. of
p |$s grt)corners 1 4 6 2 4
- - - s
i i B Bl 5
] ¥ | .}
pAs . it it
Face milling
o i 4] 4] 4]
< | % = % = % %
k-
Shoulder milling
g
3
KT e A v o
" U L% U U * g
> = = = = s
B B v B % =
Profile milling S S DA DA
1| € 7 @ 7
Slot milling
A A A A
s
applications
Re;z;i”;e H193 - H197 H198 - H199 H200 H201 - H202 HO046 - H050
Y : Most suitable
¥ : Suitable
: Usable
Icon
EThin workpiece E Ramping D% Long overhang Axia\ plunging ﬁ Hole enlarging l'{i Slot milling [L! Deep shoulder milling
E Face milling External threading IF- Back facing Peck miling r-= Hollow workpiece il/j Deep slot milling Shoulder milling
E Internal threading L Profiling Edging / Contouring @ Interrupted surface Cutting off -" Chamfering

Tungaloy Ho15




Chamfering and Counterboring - Quick Guide

Chamfering cutter| Chamfering cutter| Chamfering cutter Cougr':gmio"ring soMZEc
g y | TUNGQUAD ECP ECC TCB
% P Y, 7§1
’ X %
2 ) &
% E v 1
Cutting edge angle 45° 45° 30°, 45°, 60° 90° 90°
Depth of cut (APMX) 3 6 14.5/20.5/25.5 4/5/6/8/10 7/9/11
Tool diameter 012 - 022 227.5 - 53.3 234 - 255 210 - 059 216 - 026
Workpiece material .M.-. .. .M. .M...H .M..H
-'4 g § Elr?s.ec:f[)corners 4 4 2 4 4
L3
=t
A =i
. N - ;.
£ A
=
T ©
ugi Face milling @ *
W
p (A
L
k- B
V4
1P
Shoulder milling
- A Bt
=)
> B *
Profile milling *
7
( i
7
%
Slot milling
= i
x % x O x ix
applications
L e
Re;j;ee”;e H210 - H212 H213 H214 - H215 H216 - H220 H221 - H223
% : Most suitable
5% : Suitable
: Usable
Icon
EThin workpiece E Ramping !% Long overhang Axia\ plunging ﬁ Hole enlarging l'{(i Slot milling Deep shoulder milling

E Face milling
E Internal threading

External threading

@ Profiling

IF Back facing
Y/
'% Edging / Contouring

ﬂ Peck milling
@ Interrupted surface

SN

¢

Hollow workpiece

Cutting off

=

u Deep slot milling
ad

Chamfering

Shoulder milling

i

HO16 tungaloy.com




Face Milling - Quick Guide

APMX

Cutting edge b
angle

NMS

MS

SFP

Cutting edge angle o o o
Depth of cut (APMX) 0.2 0.1 0.1

Tool diameter 280 - 200 2100 - 8300 2100 - 2200
Workpiece material BEvie P H BEvEN

No. of corners
(insert)

>

“x
=

S
=R

“x
=M

Face milling @
% 2 5. B 5
Reggéinsce H232 - H233 H234 - H235 H235 - H236
Y : Most suitable
5% : Suitable
: Usable

Thread milling - Quick Guide

SOLIDTHREAD

TUNGMEISTER

THREADMILLING
ETTL

THREADMILLING
Thread milling cutter

G

a

Pitch 0.25-3.5 0.5-45 1.5-3 15-6
Tool diameter 20.7 - 220 010 - 021.7 217 - 230 223 - 280
Workpiece material BEBvEs Bv@s Bv@s BEvig
No. of corners _ ) 2

(insert)

Milling cutter

Thread milling
*
Ref
epgg%r;ce 1107 - 123 1060 - 1105 1124 - 127 1128 - 1129
Y : Most suitable

5% : Suitable

lcon : Usable
Thin workpiece E Ramping !% Long overhang Axial plunging ?ii Hole enlarging % Slot milling Deep shoulder milling

=
-

Face milling

' Internal threading @ Profiling

F Back facing

Z
‘a Edging / Contouring

A\

ﬁ Peck milling
@ Interrupted surface @

SN

Hollow workpiece

Cutting off

Y4
u Deep slot milling
' Chamfering

=

Shoulder milling

Tungaloy Ho17
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T

ADDDFEED, ODOFEED

Ultimate high feed milling cutter series for maximum

productivity

ADDDFEED

DOFEED DOFEED

[ Insert size 02 ]

| Insert size 03 [ Insert size 06 ]

Max. depth of cut: 0.5 mm
Tool diameter: @8 - 225 mm
v Tool diameters as small as 8 mm
v Highly reliable design
v Perfect option for replacing solid
end mills

ﬁ;? Tt a

H:l 1 i"‘l J emsert l

Max. depth of cut: 0.9 mm (UER), 1 mm (ZER)
Tool diameter: 216 - 2550 mm

-

Max. depth of cut: 1.5 mm
Tool diameter: @32 - 200 mm
v Close pitch cutter design for
high productivity
v Tool diameters available for up to
200 mm, ideal for rough milling
v New UER inserts with small of medium- and large-sized
approach angle for long tool components
life v Wiper inserts for improved
surface roughness

v Close pitch cutter design for
high productivity

v Extensive lineup for various
applications

Tool diameters and number of teeth for each insert size

Insert dx)?:\(.of Workpiece Tool diameter (mm), Number of teeth
size cut material
(mm) 208 210 212 016 018 020 022 025 928 @30 832 035 040 050 952 063 066 ©80 9100 o125 ¢160 @200
BEvEe 5 7
0.5 1 2 2
. H 4 6
09UER B ME o, 4 4 5 5 5 5 5 5 5
1(ZER).|-| 3 3 4 4 4 6 6 6 8
Eve 4 4 4 4 5
1.5.H 22355668681012

Reference pages: H020 - HO37

HO18 tungaloy.com




I Cutter body design for maximum productivity

Extremely stiff body design with a large core

DOFEED

B Reliable and economical inserts

Economical double-sided inserts with
four cutting edges

g /” ' _ sg\‘
a m.t
o — @

Thick insert design for increased reliability

I Soft cutting geometry with superior chip control

B Comparison of spindle load

(general- : ; ; ;
purpose ; : : :
geometry) Competitor i ; ;
ML chipbreaker _
(low cutting
force geometry) e — tori'
0 1 2 3
Spindle current (A)
Cutter : EXNO3R025M25.0-05 (925 mm, z = 5)
. Insert : LNMUO303ZER-MJ / ML AH725
Workpiece material : S55C / C55
Cutting speed : Ve =250 m/min
Feed per tooth :fz=0.5 mm/t
Depth of cut rap =0.5mm
Width of cut : ae = 25 mm (Slot milling)
Coolant : Dry
Machine : Vertical M/C, BT40

Note: Test cut using a single insert

Provides stable, high

productivity due to the
excellent chip evacuation

Forms compact
chips

Thick insert

Milling cutter

DOFEED

Competitor

Chip
shapes

Shoulder
surfaces
after
grooving
operations

Tungaloy Ho19




Milling

- ADDLDFEED

\
High Feed

EXNO2
High feed endmill, shank type, for 4-corner double sided inserts

GAMP = +6° GAMF = +5° ~ +11°
fa [ =

[7p)

Olo = 4 ==

Dlﬂl § >

KAPR.sp LH | LS N ¢ (— @

APMX LF

Designation APMX CICT DC DCONMS LF LH LS KAPR WT(kg) Airhole Insert
EXNO2R008M08.0-01 0.5 8 1 3.95 8 75 16 59 17° 0.02 With LNMUOQ2...
EXNO2R008M08.0-01L 0.5 8 1 3.95 8 90 31 59 17° 0.03 With LNMUO2...
EXNO2R010M10.0-02 05 10 2 585 10 80 20 60 17° 004 With  LNMUO2...
EXNO2R010M10.0-02L 0.5 10 2 5.85 10 100 40 60 17° 0.05 With LNMUO2...
EXNO2R012M12.0-02 0.5 12 2 7.8 12 80 20 60 17° 0.06 With LNMUOQ2...
EXNO2R012M12.0-02L 0.5 12 2 7.8 12 110 50 60 17° 0.08 With LNMUO2...
EXNO2R016M16.0-04 0.5 16 4 11.8 16 100 30 70 17° 0.14 With LNMUOQ2...
EXNO2R016M16.0-03L 0.5 16 3 11.8 16 120 50 70 17° 0.17 With LNMUO2...
EXNO2R020M20.0-04L 0.5 20 4 15.8 20 160 80 80 17° 0.32 With LNMUO2...
EXN0O2R020M20.0-05 0.5 20 5 15.8 20 130 50 80 17° 0.27 With LNMUO2...
EXN02R025M25.0-07 0.5 25 7 20.8 25 140 60 80 17° 0.46 With LNMUO2...
EXN0O2R025M25.0-06L 0.5 25 6 20.8 25 180 100 80 17° 0.57 With LNMUO2...
HXNO2

High feed endmill, modular type (TungFlex)
GAMP = +6°, GAMF = +5° ~ +11°

- L8
=2 OAL |
' ] LF > CRKS l_

~ A 6 = />
A J [22)
- slo I’ 2 P3P
Approach Qe | J_W—U_L (6] ’
angle 2y y . ay
7-25. E KAPR APMXA A-A cross section
_—

Designation APMX CICT DC DCSFMS OAL LF H KAPR CRKS WT(kg) Air hole Insert
HXNO02R008MMO06-01 0.5 8 1 3.95 9.5 33.5 19 7 17° M6 0.01 With LNMUO2...
HXNO02R010MMO06-02 0.5 10 2 5.85 9.5 31.5 17 7 17° M6 0.01 With LNMUO2...
HXN02R012MMO06-02 0.5 12 2 7.8 10 31.5 17 7 17° M6 0.01 With LNMUO2...
HXN02R016MMO08-04 0.5 16 4 11.8 14.5 40 23 10 17° M8 0.03 With LNMUO2...
HXNO02R020MM10-05 0.5 20 5) 15.8 17.8 49 30 15 17° M10 0.06 With LNMUO2...
HXNO2R025MM12-07 0.5 25 7 20.8 23 52 30 17 17° M12 0.1 With LNMUO2...

SPARE PARTS @ /
Designation Clamping screw Wrench
EXNO2R008..., HXN02R008... CSPB-1.8FL3.6 |P-6DB .
Tool diameter 0/-0.4

EXNO2R010... - EXNO2R025...

HXNO2RO10.. - HXNO2RQ25.., ~ CSPB-1.8FL4.3 IP-EtS

Recommended clamping torque: 0.5 N-m

Reference pages: Standard cutting conditions — H022 - H023, TungFlex — H036 - HO37

H020 tungaloy.com




Bl INSERT
LNMUOQO2-MM (for general purpose)

* |
M Stainless * |
-Cast iron Adb ¢
- Non-ferrous
- Superalloy * * % : First choice
H Hard materials idb ¢ Y : Second choice
Coated
0 v
Designation RE APMX S & S LE | IC | S
- M o
I T T
N S
LNMUO0202ZER-MM 09 |05 | ®@ @ @ 179 | 4 3.1

@ : Line up

Milling cutter

Reference pages: Standard cutting conditions — H036 - H037

Tungaloy Ho21




=l STANDARD CUTTING CONDITIONS

v
High Feed
Milling

ISO Workpiece materials Hardness Priority Grades Cutting speed Feed per tooth

Ve (m/min) fz (mm/t)

Carbon steels - 300HB First choice AH3225 100 - 300 02-1.2

S45C, S55C, etc.
C45, S55C, etc. - 300HB For wear resistance AHB8015 100 - 300 02-1.2
Alloy steels - 300HB First choice AH3225 100 - 300 02-1.2

. SCMA440, 42CrMo4, etc.

42CrMo4, 17Cr3, etc. - 300HB For wear resistance AH8015 100 - 300 02-12
Prehardened steels 30 - 40HRC First choice AH8015 100 - 200 0.2-0.8
NAKBO, PX5, etc. 30-40HRC  For impact resistance AH3225 100 - 200 02-0.8

Stainless steels
M SUS304, SUS316, etc. - 200HB First choice AH130 100 - 150 0.2-0.8
X5CrNi18-9, X5CrNiMo17-12-3, etc.

Gray cast irons 150 - 250HB First choice AH8015 100 - 300 02-1.2
FC250, FC300, etc.
. 200, 300, etc. 150 - 250HB For impact resistance AH3225 100 - 300 02-12
Ductile cast irons 150 - 250HB First choice AH8015 80 - 200 02-1.2
FCD600, etc.
600-3, etc. 150 - 250HB For impact resistance AH3225 80 - 200 02-12
Titanium alloy - 40HRC First choice AH130 30 - 60 0.2-0.7
S Tiz6AIZAV; stc. - 40HRC For wear resistance AH8015 30 - 60 02-0.7
Heat resistance alloy - 40HRC First choice AH8015 20 - 50 0.1-0.3
Inconel, Hastelloy, etc. - 40HRC For impact resistance AH3225 20 - 50 0.1-03
SKD61, etc. 40 - 50HRC First choice AH8015 80 - 150 0.1-05
X40CrMoV5-1, ete. 45 50HRC  For impact resistance AH3225 80 - 150 0.1-05
H Hardened steel
SKD11, etc. ’ )
X153CiMovA2, etc. 50 - 60HRC First choice AH8015 50 - 70 0.1-0.3
Approach Shoulder : : Small depth ; Drilling Enlarged hole
angle milling Slotting Ramping plunging Plunging (Helical feed) g

L ) il ik ar - >

o . 9D1, oD2
Max. depth Ma)_(. Ma)g. Max. _cutting M!n. ng. Max_. cut_ting
of cut ramping plunging . W|dth_ machlngble machlngble width in

angle depth in plunging hole dia. hole dia. enlarged hole
Designation APMX RMPX A w oD1 oD2 ae
E/HXNO2RO008... 8 0.5 0.5 0.03 2 1.5 13.2 5.87
E/HXNO2R010... 10 0.5 2.8 0.15 2 13.8 17 7.82
E/HXNO2RO012... 12 0.5 1.9 0.15 2 17.8 21 9.81
E/HXNO2RO016... 16 0.5 1.2 0.15 2 25.8 29 13.8
E/HXNO2R020... 20 0.5 0.88 0.15 2 33.8 37 17.8
E/HXNO2M025... 25 0.5 0.66 0.15 2 43.8 47 22.8

H022 tungaloy.com




Tool dia.: DCX (mm), Number of revolutions: n (min™'), Feed speed: Vf (mnm/min), Max. depth of cut: ap = 0.5 mm, Number of teeth: CICT

28, CICT

=1 210, CICT =2 212, CICT =2 016

220

025

n

Vi
VE n 4 n v

7,960 6,370 6,370 10,200 5,310 8,500 3,980 9,560 12,740

Ve =200 m/min, fz = 0.8 mm/t

7,960 6,370 6,370 10,200 5,310 8,500 3,980 9,560 12,740

Ve =200 m/min, fz = 0.8 mm/t

5,970 2,990 4,780 4,780 3,980 3,980 2,990 4,490 5,980

Ve = 150 m/min, fz = 0.5 mm/t

4,780 2,390 3,820 3,820 3,190 3,190 2,390 3,590 4,780

Ve =120 m/min, fz = 0.5 mm/t

7,960 6,370 6,370 10.200 5,310 8,500 3,980 9,560 12,740

Ve =200 m/min, fz = 0.8 mm/t

5,970 4,780 4,780 7,650 3,980 6,370 2,990 7,180 9,570

1,590

1,190

4,780 1

2,390

Ve = 150 m/min, fz = 0.8 mm/t
800 1,270 1,270 1,060 1,060 800 1,200 1,600
Vc = 40 m/min, fz = 0.5 mm/t
240 1,000 400 800 320 600 360 480
Ve = 30 m/min, fz = 0.2 mm/t
,440 3,820 2,300 3,190 1,920 2,390 2,160 2,870
Ve = 120 m/min, fz = 0.3 mm/t
480 1,910 770 1,590 640 1,190 720 960
Ve = 60 m/min, fz = 0.2 mm/t

Il TOOL GEOMETRY ON PROGRAMMING

CICT=3 CICT=4

3,180

3,180

2,390

1,910

3,180

2,390

640

480

1,910

950

10,180

10,180

4,780

3,820

10,180

7,650

1,280

390

2,300

760

CICT=4 CICT=5

12,720

12,720

5,980

4,780

12,720

9,560

1,600

480

2,870

950

2,550

2,550

1,910

1,530

2,550

1,530

510

380

1,530

760

1%}

CICT=6 CICT=7

12,240 14,280

12,240 14,280

5,730 6,690

4,590 5,360

12,240 14,280

7,350 8,570
1,530 1,790
460 540
2,760 3,220
920 1,070

When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set as R =1 mm.
If a larger radius is used, overcutting will occur. The following table shows the amount left uncut (t1) and overcut (t2).

£
5]
X| © Al it
S| <3 2 et
% =%
o
— *3{1 2 RPG Corner R when
LE programming
Max. depth Corner Corner R when| Amount left | Amount
of cut radius LE (mm) programming uncut overcut
APMX (mm)| RE (mm) RPG t1 (mm) t2 (mm)
0.5 0.9 2 0.5 0.38 0
0.5 0.9 2 0.8 0.31 0
0.5 0.9 2 1 0.26 0
0.5 0.9 2 1.5 0.14 0.08
*Recommended

Milling cutter

Tungaloy H023



Milling

sDOFEED

v
High Feed

EXNO3
High feed endmill, shank type

GAMP = +6°, GAMF = +5° ~ +11°

with LNMUO303ZER am 4 =
§l8i‘L’;’?:rj:::::::::::::::::::::::::::::: %I §l8L e §l8L == = (=
/ KAPR=]* L LS T KAPR als KAPRa|A @o
APMX L APMX APMX

\:('. . Fig.1 zvci)tohI::tnrtliT;hmugh Fig.2 mttmgcigﬁrg:sirectly Fig.2 Eco type
Designation APMX APMX2 APMX3 CICT DC DC2 DC3 DCONMS LF LH LS KAPR KAPR2: KAPR3* WT(kg)Airhole Insert Fig.
EXNO3R016M16.0-02) 1 0.9 1 16 2 96 88 98 16 100 30 70 15° 10° 15° 0.2 With LN*UO03.. 1
EXNO3R016M16.0-02L" 1 0.9 1 16 2 96 88 98 16 150 50 100 15° 10° 15° 0.2 With LN*UO03.. 1
EXNO3R016M16.0-02-C" 1 0.9 1 16 2 96 88 98 16 100 30 70 15° 10° 15° 0.2 With LN*U03.. 2
EXNO3R016M16.0-02L-C™ 1 0.9 1 16 2 96 88 98 16 150 50 100 15° 10° 15° 0.2 With LN*U03.. 2
EXNO3R016M16.0-02N™ 1 0.9 1 16 2 96 88 98 16 100 30 70 15° 10° 15° 0.2 Without LN*UO3... 3
EXNO3R018M16.0-02" 1 0.9 1 18 2 115 107 117 16 100 30 70 17° 12° 17° 0.2 With LN*U03.. 1
EXNO3R018M16.0-02L" 1 0.9 1 18 2 115 107 117 16 150 25 125 17° 12° 17° 0.2 With LN*U03.. 1
EXNO3R020M20.0-03® 1 0.9 1 20 3 135 127 136 20 130 50 80 17° 12° 17° 0.3 With LN*UO3.. 1
EXNO3R020M20.0-03L® 1 0.9 1 20 3 135 127 136 20 160 80 80 17° 12° 17° 0.3 With LN*U03.. 1
EXNO3R020M20.0-03-C® 1 0.9 1 20 3 135 127 136 20 130 50 80 17° 12° 17° 0.3 With LN*U03.. 2
EXNO3R020M20.0-03L-C? 1 0.9 1 20 3 135 127 136 20 160 80 80 17° 12° 17° 0.3 With LN*U03.. 2
EXNO3R020M20.0-03N® 1 0.9 1 20 3 135 127 136 20 130 50 80 17° 12° 17° 0.3 Without LN*UO3... 3
EXNO3R020M20.0-04" 1 0.9 1 20 4 135 127 136 20 130 50 80 17° 12° 17° 0.3 With LN*UO03.. 1
EXNO3R020M20.0-04-C" 1 0.9 1 20 4 135 127 136 20 130 50 80 17° 12° 17° 0.3 With LN*UO03.. 2
EXNO3R022M20.0-03? 1 0.9 1 22 3 155 147 156 20 130 50 80 17° 12° 17° 0.3 With LN*U03.. 1
EXNO3R022M20.0-03L® 1 0.9 1 22 3 155 147 156 20 160 30 130 17° 12° 17° 0.4 With LN*UO3... 1
EXNO3R022M20.0-041 1 0.9 1 22 4 155 147 156 20 130 50 80 17° 12° 17° 0.3 With LN*U03.. 1
EXNO3R025M25.0-04? 1 0.9 1 25 4 185 177 186 25 140 60 80 17° 12° 17° 05 With LN*UO3.. 1
EXNO3R025M25.0-04L® 1 0.9 1 25 4 185 177 186 25 180 100 80 17° 12° 17° 0.6 With LN*U03.. 1
EXNO3R025M25.0-04-CP 1 0.9 1 25 4 185 177 186 25 140 60 80 17° 12° 17° 05 With LN*UO03.. 2
EXNO3R025M25.0-04L-C? 1 0.9 1 25 4 185 177 186 25 180 100 80 17° 12° 17° 0.6 With LN*U03.. 2
EXNO3R025M25.0-04N® 1 0.9 1 25 4 185 177 186 25 140 60 80 17° 12° 17° 0.5 Without LN*U03... 3
Agg]f;zch EXNO3R025M25.0-05" 1 0.9 1 25 5 185 177 186 25 140 60 80 17° 12° 17° 05 With LN*U03.. 1
o EXNO3R025M25.0-05-C1" 1 0.9 1 25 5 185 177 186 25 140 60 80 17° 12° 17° 05 With LN*UO03.. 2
12} EXNO3R028M25.0-04? 1 0.9 1 28 4 215 207 216 25 140 60 80 17° 12° 17° 05 With LN*UO03.. 1
EXNO3R028M25.0-04L@ 1 0.9 1 28 4 215 207 216 25 180 35 145 17° 12° 17° 0.7 With LN*UO3.. 1
EXNO3R028M25.0-05 1 0.9 1 28 5 215 207 216 25 140 60 80 17° 12° 17° 05 With LN*U03.. 1
EXNO3R030M32.0-04? 1 0.9 1 30 4 235 227 236 32 150 70 80 17° 12° 17° 0.8 With LN*UO3.. 1
EXNO3R030M32.0-04L® 1 0.9 1 30 4 235 227 236 32 200 120 80 17° 12° 17° 0.9 With LN*UO3.. 1
EXNO3R030M32.0-05@ 1 0.9 1 30 5 235 227 236 32 150 70 80 17° 12° 17° 0.8 With LN*UO3.. 1
EXNO3R032M32.0-05° 1 0.9 1 32 5 255 247 256 32 150 70 80 17° 12° 17° 0.8 With LN*UO3.. 1
EXNO3R032M32.0-05L® 1 0.9 1 32 5 255 247 256 32 200 120 80 17° 12° 17° 11 With LN*UO3.. 1
EXNO3R032M32.0-05-C? 1 0.9 1 382 5 255 247 256 32 150 70 80 17° 12° 17° 0.8 With LN*UO03.. 2
EXNO3R032M32.0-05L-C? 1 0.9 1 32 5 255 247 256 32 200 120 80 17° 12° 17° 11  With LN*UO3.. 2
EXNO3R032M32.0-05N® 1 0.9 1 32 5 255 247 256 32 150 70 80 17° 12° 17° 0.8 Without LN*U03... 3
EXNO3R032M32.0-06() 1 0.9 1 32 6 255 247 256 32 150 70 80 17° 12° 17° 0.9 With LN*UO3.. 1
EXNO3R032M32.0-06-C1" 1 0.9 1 32 6 255 247 256 32 150 70 80 17° 12° 17° 0.8 With LN*UO03.. 2
EXNO3R035M32.0-05@ 1 0.9 1 3 5 285 277 286 32 150 35 115 17° 12° 17° 0.9 With LN*UO3.. 1
EXNO3R035M32.0-05L® 1 0.9 1 3 5 285 277 286 32 200 35 165 17° 12° 17° 1.2 With LN*UO3.. 1
EXNO3R035M32.0-06° 1 0.9 1 3 6 285 277 286 32 150 35 115 17° 12° 17° 0.9 With LN*UO3.. 1
EXNO3R040M32.0-06-C? 1 0.9 1 40 6 336 328 337 32 150 45 105 17° 12° 17° 1 With LN*UO03.. 2
EXNO3R040M32.0-06L-C? 1 0.9 1 40 6 336 328 337 32 220 45 175 17° 12° 17° 1.4  With LN*UO03.. 2

*APMX2, KAPR2 : with LNMUO303UER
*APMX3, KAPRS : with LNGUO303ZER
Clamping screws used for (1) and (2) above are different. See below for the part codes.

SPARE PARTS & % /

Designation Clamping screw Lubricant Wrench
1) CSPB-2.5
EXNOS... EQ)) CSPB-2.5L080 M-1000 IP-8D Tool diameter 0/-0.45

Recommended clamping torque: 1.3 N*m

Reference pages: Inserts — H028 - H029, Standard cutting conditions — H030 - H033
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DOFEED

EXNO6

High feed mill shank type cutter, with screw clamp system

With LN*U06-MJ/ML/W

GAMP = +10° GAMF = -2° ~ +6°
With LNGU06-MH

2
) "i DR 5
3 or E
[a)
o]
g 187 LH . LS N
{ . Ok
@ T APMX
Designation APMX CICT DC1 DC2 DCONMS LF LH LS WT (kg) Air hole Insert
EXNO6R032M32.0-02 15 32 2 19.7 191 32 150 70 80 0.8 with LN*UO06...
EXNO6R032M32.0-02L 1.5 32 2 19.7 191 32 200 120 80 1.1 with LN*UO0B6...
EXNO6R035M32.0-02 1.5 35 2 22.7 22 32 150 45 105 0.9 with LN*UO06...
EXNO6R035M32.0-02L 15 35 2 22.7 22 32 200 45 155 1.2 with LN*UO06...
EXN06R040M32.0-03 1.5 40 3 27.7 27 32 150 45 105 0.9 with LN*UO06...
EXNO6R040M32.0-03L 1.5 40 3 27.7 27 32 220 45 175 1.3 with LN*UO0S...
Tool diameter 0/-0.55
HXNO3
High feed endmill, modular type (TungFlex)
GAMP= +6°,GAMF= +5° ~ +11°
- ith LNMUO303ZER
X~ " OAL OAL £ 4 =
‘: DERTNG CRKS S LF CRKS
. ) [}
Gl : A @) A H = ﬂ =
I i 'm [%2)
el mesetEsl oo Sanet @
— o el 8* Q-y e 'ﬁ'ﬁﬁl’;ﬁ S J
> MXA »\APMXA A-A cross section
KAPR> KAPR »| o '
gz Fig.1 F|g_2 with coolang directly
to the tool tips
Designation APMX APMX2 APMX3 CICT DC DC2 DC3 OAL LF H DCSFMS KAPR KAPR2: KAPR3* CRKS WT(kg)Airhole Insert Fig.
HXNO3R016MM08-02(" 1 0.9 1 16 2 96 88 98 42 25 10 128 15° 10° 15° M8 0.03 With LN*U03... 1
HXNO3R016MM08-02-CV 1 0.9 1 16 2 96 88 98 42 25 10 128 15° 10° 15° M8 0.03 With LN*U03... 2
HXNO3R018MM08-02(V 1 0.9 1 18 2 115 107 11.7 42 25 10 145 17° 12° 17° M8 0.04 With LN*U03... 1
HXNO3R020MM10-03® 1 0.9 1 20 3 135 127 136 49 30 15 178 17° 12° 17° M10 0.06 With LN*UOS... 1
HXNO3R020MM10-03-C? 1 0.9 1 20 3 135 127 136 49 30 15 178 17° 12° 17° M10 0.06 With LN*UO3... 2
HXNO3R020MM10-041" 1 0.9 1 20 4 135 127 136 49 30 15 178 17° 12° 17° M10 0.06 With LN*UOS3... 1
HXNO3R020MM10-04-C 1 0.9 1 20 4 135 127 136 49 30 15 178 17° 12° 17° M10 0.06 With LN*UO3... 2
HXNO3R022MM10-03® 1 0.9 1 22 3 155 147 156 49 30 15 178 17° 12° 17° M10 0.06 With LN*UO3... 1
HXNO3R022MM10-04" 1 0.9 1 22 4 155 147 156 49 30 15 178 17° 12° 17° M10 0.07 With LN*UOS3... 1
HXNO3R025MM12-04@ 1 0.9 1 25 4 185 177 186 57 35 17 208 17° 12° 17° M12 0.1 With LN*UOS... 1
HXNO3R025MM12-04-C? 1 0.9 1 25 4 185 177 186 57 35 17 208 17° 12° 17° M12 0.1 With LN*UO3.. 2
HXNO3R025MM12-05(" 1 0.9 1 25 5 185 17.7 186 57 35 17 20.8 17° 12° 17° M12 0.11  With LN*UO03... 1
HXNO3R025MM12-05-C" 1 0.9 1 25 5 185 17.7 186 57 35 17 208 17° 12° 17° M12 0.1 With LN*UOS... 2
HXNO3R028MM12-04@ 1 0.9 1 28 4 215 207 216 57 35 17 23 17° 12°  17° M12 0.12 With LN*UO03... 1
HXNO3R028MM12-05@ 1 0.9 1 28 5 215 207 216 57 35 17 23 17° 12°  17° M12 0.12 With LN*U03... 1
HXNO3R030MM16-04@ 1 0.9 1 30 4 235 227 236 63 40 22 288 17° 12° 17° M16 0.19 With LN*UO03... 1
HXNO3R030MM16-05@ 1 0.9 1 30 5 235 227 236 63 40 22 288 17° 12° 17° M16 0.2 With LN*UOS3... 1
HXNO3R032MM16-05@ 1 0.9 1 32 5 255 247 256 63 40 22 288 17° 12° 17° M16 0.2 With LN*UOS3... 1
HXNO3R032MM16-05-C? 1 0.9 1 32 5 255 247 256 63 40 22 288 17° 12° 17° M16 0.2 With LN*UO3... 2
HXNO3R032MM16-06" 1 0.9 1 32 6 255 247 256 63 40 22 288 17° 12° 17° M16 0.21 With LN*UO3... 1
HXNO3R032MM16-06-C" 1 0.9 1 32 6 255 247 256 63 40 22 288 17° 12° 17° M16 0.2 With LN*UO3... 2
HXNO3R040MM16-06-C? 1 0.9 1 40 6 336 328 337 63 40 22 288 17° 12° 17° M16 0.27 With LN*UO3... 2
*APMX2, KAPR2 : with LNMUO303UER
*APMX3, KAPRS : with LNGUO303ZER
Clamping screws used for (1) and (2) above are different. See below for the part codes.
SPARE PARTS & ya /
Designation Clamping screw Lubricant Wrench
EXNO6 CSPB-5 M-1000 IP-20D :
o Tool diameter 0/-0.45
HXNOS... Hodrsas M-1000 IP-8D

(?) CSPB-2.5L080

Recommended clamping torque:CSPB-5 = 5 N-m, CSPB-2.5, CSPB-2.5L.080 = 1.3 N-m

Reference pages: Inserts — H028 - H029, Standard cutting conditions — H030 - H033, TungFlex = H036 - HO37
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High Feed

Approach
angle

7-25.

L IDOFEED

TXNO3

High feed mill bore type

with

ig oyt

Designation  APMX APMX2 APMX3[S/5cCICT DC
TXNO3R040M16.0E05 1 0.9 1 40 5 336
TXNO3R040M16.0E06 1 0.9 1 40 6 336
TXNO3R050M22.0E05 1 0.9 1 50 5 436
TXNO3R050M22.0E08 1 0.9 1 50 8 436
TXNO3R050M22.2-08 1 0.9 1 50 8 436

*KAPR : with LNMUO303ZER
*KAPR2 : with LNMUO303UER
*KAPRS : with LNGUO303ZER

Tool diameter tolerance

Tool diameter 0/-0.45

SPARE PARTS

& 7

Designation Clamping screw Lubricant
TXNO3RO04... CSPB-2.5L080 M-1000
TXNO3RO05... CSPB-2.5L080 M-1000

Recommended clamping torque:1.3 N-m

LNMUO303ZER

cutter, for 4-corner double sided inserts

APMX2

40
40
50
50

DCX | DC2
DC2 DC3 DCSFMS DCONMS CBDP LF
32.8 33.7 35 16 18
32.8 33.7 35 16 18
42.8 43.7 47 22 20
42.8 43.7 47 22 20
42.8 43.7 47 22225 20

&

Shell locking bolt

CMB8X30H
CM10X30H

Wrench
IP-8D

IP-8D

50

GAMP = +6°,GAMF = +12° ~ 13°

with LNMUO303UER  with LNGUO303ZER ) % ﬁ

]

X

> /

o

<

DC3

b KWW KAPR KAPR2*KAPR3*WT(kg) Airhole Insert
56 84 17° 12° 17° 0.2 With LN*UOS...
56 84 17° 12° 17° 0.2 With LN*UOS...
6.3 104 17° 12° 17° 0.5 With LN*UOS...
6.3 104 17° 12° 17° 0.5 With LN*UOS...
5 8 17° 12° 17° 0.5 With LN*UOS...

Reference pages: Inserts — H028 - H029, Standard cutting conditions — H030 - H033
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DOFEED

TXNOG6
High feed mill bore type cutter, with screw clamp system

GAMP = +10°, GAMF = +2° ~ +6°

With With LNGUO6-MH TXNO6R200M47.6... TXNOBR200M60.0...
LN*U06-MJ/ DCSFMS : s =

& LSS (&
- ’ a0
l ‘
! iy
A

DCSFMS DCSFMS
- > - . ] o
©101.6 mm 2101.6 mm

" DCONMS 5§ DCONMS &5 (\
[ m ol m
K !wﬂ £ Ky, | O ,g)

—rE s

o —— [l ——

-t

=

S 217 mm 218 mm
Fig.2 Fig.3
Designation APMX CICT DC1 DC2 DCSFMS LF DCONMS CBDP KWW b WT (kg) Air hole Insert Fig.
TXNOB6R050M22.0E04" 1.5 50 4 37.6 36.9 47 50 22 20 10.4 6.3 0.4 with LN*UO06... 1
TXNO6R050M22.0E05" 1.5 50 5 37.6 36.9 47 50 22 20 10.4 6.3 0.4 with LN*UO06... 1
TXNO6R050M22.2-042 1.5 50 4 376 36.9 47 50 22225 20 8 5 0.4 with  LN*UO06... 1
TXNOBR0O50M22.2-05" 1.5 50 5 376 36.9 47 50 22.225 20 8 5 0.4 with LN*UO06... 1
TXNO6R052M22.0E04"" 1.5 52 4 39.6 389 49 50 22 20 10.4 6.3 0.5 with LN*UO06... 1
TXNO6R052M22.0E05"" 1.5 52 5 39.6 389 49 50 22 20 10.4 6.3 0.5 with LN*UO06... 1
TXNO6R063M22.0E04? 1.5 63 4 50.6 49.8 59 50 22 20 10.4 6.3 0.8 with LN*UO06... 1
TXNO6R063M22.0E06® 1.5 63 6 50.6 49.8 59 50 22 20 10.4 6.3 0.8 with LN*UO06... 1
TXNOB6R063M22.2-04? 1.5 63 4 50.6 49.8 59 50 22.225 20 8 5 0.8 with LN*UO06... 1
TXNO6R063M22.2-06% 1.5 63 6 50.6  49.8 59 50 22.225 20 8 5 0.8 with LN*UO06... 1
TXNO6R066M27.0E04 1.5 66 4 53.6 52.8 63 50 27 22 12.4 7 0.8 with LN*UO06... 1
TXNO6R066M27.0E06 1.5 66 6 536 52.8 63 50 27 22 12.4 7 0.8 with LN*UO06... 1
TXNO6R0O80M27.0E05 15 80 5 67.6 66.8 76 63 27 22 12.4 7 1.6 with LN*UO06... 1
TXNO6R080M27.0EE05 1.5 80 5 67.6 66.8 60 63 27 22 12.4 7 1.2 with LN*UO06... 1
TXNO6R0O80M27.0E08 1.5 80 8 67.6 66.8 76 63 27 22 12.4 7 1.6 with LN*UO06... 1
TXNO6R080M27.0EE08 1.5 80 8 67.6 66.8 60 63 27 22 12.4 7 1.2 with LN*UO06... 1
TXNO6R080M31.7-05 1.5 80 5 67.6 66.8 76 63 31.75 32 12.7 8 1.6 with LN*UO06... 1
TXNO6R080M31.7-08 1.5 80 8 67.6 66.8 76 63 31.75 32 12.7 8 1.6 with LN*UO06... 1
TXNO6R100M31.7-06 15 100 6 87.6 86.8 96 63 31.75 32 12.7 8 2.2 with LN*UO06... 1
TXNO6R100M32.0E06 1.5 100 6 87.6 86.8 96 63 32 25 14.4 8 2.2 with LN*UO06... 1
TXNO6R125M38.1-08 1.5 125 8 112.6 111.8 100 63 38.1 43 15.9 10 3 with LN*UO06... 1
TXNO6R125M40.0E08 1.5 125 8 112.6 111.8 100 63 40 37 16.4 9 3 with LN*UO06... 1
TXNO6R160M40.0E10 1.5 160 10 147.6 146.8 100 63 40 37 16.4 9 5 with LN*UO06... 1
TXNO6R160M50.8-10 1.5 160 10 147.6 146.8 100 63 50.8 46 19 11 4.6 with LN*UO06... 1 _.GL_,J
TXNO6R200M47.6-12 15 200 12 187.6 186.8 130 63  47.625 38 25.4 14 7.7  without LN*UO6... 2 5
TXNO6R200M60.0E12 1.5 200 12 187.6 186.8 130 63 60 38 25.7 14 7.2 without LN*UO06... 3 ;
Shell locking bolt used for (1) and (2) above are different. See below for the part codes. é
=
Tool diameter 0/-0.55
SPARE PARTS @ f §\® ﬁ /

Designation Clamping screw Lubricant Shell locking bolt 1 Shell locking bolt 2 Torx bit
TXNOBR050, 052, 063M... CSPB-5 M-1000 - g; AL H-TB2W BLDIP20/S7
TXNO6R066,080M27.0... CSPB-5 M-1000 - CM12X30H H-TB2W BLDIP20/S7
TXNO6R080,100M31.7... CSPB-5 M-1000 - CM16X40H H-TB2W BLDIP20/S7
TXNOB6R125M... CSPB-5 M-1000 TMBA-M20H - H-TB2W BLDIP20/S7
TXNO6R160M40.0... CSPB-5 M-1000 TMBA-M20H - H-TB2W BLDIP20/M7
TXNO6R160M50.8... CSPB-5 M-1000 TMBA-M24H - H-TB2W BLDIP20/M7
TXNO6R200M... CSPB-5 M-1000 - - H-TB2W BLDIP20/M7

Recommended clamping torque: 5 N-m

Reference pages: Inserts — H028 - H029, Standard cutting conditions — H030 - H033
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High Feed
Milling

LNMUO3ZER-ML (for low cutting force)

Il INSERT
LNMUO3ZER-MJ (for general purpose)
W1 S W1 S
N = i

vl

LNGUO3ZER-MH (Robust cutting edges)

LNMUO3ZER-MS (for stainless steel)
S W1 S
i 1 i

LNMUOS3UER-ML (forlow cutting force, low approach angle)

vl

/]

LNMUO3UER-MJ f(forgeneral purpose, low approach angle)

LNMUOQG6G-MJ (for general purpose)

7]

Approach

angle

LNMUQOG6-W (Wiper, 2 cutting edge)

IC S
RE

Reference pages: Standard cutting conditions — H030 - H035

H028 tungaloy.com



this value, the number of wiper insert (n) and feed per tooth (mm/tooth) should be adjusted
- Wiper insert (-W) can be used just for face milling. It's not suitable for ramping or pocket milling

-Steel *
M Stainless * [
-Cast iron A RAD ¢
- Non-ferrous
S  Superalloys * || 3 * % : First choice
H Hard materials PAq * | Y Y% : Second choice
Coated
0 n v
Designation REAPMXS S K58 LE W1 IC| S |BS
- M N = 00
I I I IIIT
e e T T - T
LNMUO303ZER-MJ 1.2 1 0 000 3.2 6 - 4.3 -
LNMUO303ZER-ML 1.2 1 [ 3 BN} o 3.2 6 - 4.3 -
LNMUO303ZER-MS 1.2 1 [ N J 3.2 6 - 4.3 -
LNGUO0303ZER-MH 1.2 1 [ 3N J 3.2 6 - 4.3 -
LNMUO303UER-MJ 1 09 @ @ [ J 3.1 6 - 4.1 -
LNMUO303UER-ML 1 09 @ @ o 3.1 6 - 4.1 -
LNMUOB6X5ZER-MJ 2 15 @ © @ @ 0 6 - 12 7 -
LNMUOQO6X5ZER-ML 2 15|10 © @ @ @ 6 - 12 7 -
LNGUO6X5ZER-MH 2 1.5 ( BN ] 6 - 12 7 -
LNGUOGX5ZER-W 2 1.5 [ ] 6 - 12 7 3.6
- When wiper insert (-W) is used, the value of feed per rev. (mm/rev) must be less than 3.6 mm x n. for keeping @ : Lineup

Milling cutter

Tungaloy H029



ing

Mill

High Feed

ZER type

ISO Workpiece materials Hardness Priority

Carbon steels
S45C, S55C, etc. C45, €55, etc.

Alloy steels
. SCM440, etc. SCr415, etc.

Prehardened steels
NAK80, PX5, etc.

Stainless steels
SUS304, X5CrNi18-9, etc.

M Precipitation hardening
stainless steels
SUS630, etc.
X5CrNiCuNb16-4, etc.

Gray cast irons
FC250, etc. 250, etc.
Ductile cast irons
FCD400, etc. 400-15S, etc.

Titanium alloy
Ti-6Al-4V, etc.

Heat-resistant alloy
Inconel, Hastelloy, etc.

Hot mold steel
SKD61, etc. X40CrMoV5-1, etc.
Hot mold steel of D.T.C materials

DAC**, DH**, DIEVER, etc.

S

H
Cold mold steels
SKD11, etc.
X153CrMoV12, etc.

- When chips stay in the cutting zone during slotting or pocketing, use air blast to
remove chips from the work area

Approach
angle
7-25°
_ Shoulder Slotting
milling

- 300HB

- 300HB
30-
40HRC
30-
40HRC
- 200HB

28HRC -
(H1150)

40HRC -
(H900)

150-
250HB

150-
250HB

- 40HRC

- 40HRC
40-
55HRC

40-
55HRC

55-
60HRC

55-
60HRC

Ramping

First choice

First choice

First choice

for wear resistance

First choice

First choice
for wear resistance
First choice
for impact resistance

First choice

First choice

First choice
forimpact resistance
First choice
for impact resistance
First choice
Low resistance
First choice
forimpact resistance

First choice

Grade

AH3225

AH3225

AH3225

AHB8015

AH130

AH130
AH3225
AH3225
AH3225

AH725

AHT725

AH130

AH130
AH8015

AH725
AH8015
AHB8015
AH8015
AH8015

AH8005

forimpact resistance  AH8015

I APPLICATION RANGE

Small depth

Chip-
breaker

MJ
MJ
MJ
MJ

MS

MS
MS
ML
MJ

MJ

MJ

ML
MJ
ML
ML
MH
MJ
MJ
MH

MH

MH

plunging

=l STANDARD CUTTING CONDITIONS
EXNO3, HXNO03, TXNO3

Cutting

Feed per tooth: fz (mm/t)

speed Tool dia.: DCX (mm) 216, CICT =2 018, CICT =2 020
(m}I:nn) 216 - 922 625 - 650 Plunging vE n vf WVZICTﬂ

3980 6,370 3540 5660 3,180 7,630 10,180
100-300 05-12 05-15 0.1 i

3980 6,370 3540 5660 3,180 7,630 10,180
100-300 0.5-12 05-15 0.1 s o

2,980 4,170 2,650 3,710 2,390 5,020 6,690
100-200 0.5-1.0 05-1.0 0.1 O

2,980 4,70 2,650 3,710 2,390 5,020 6,690
100-200 05-1.0 05-1.0 0.1 e e

2,390 2,390 2,120 2,120 1,910 2,860 3,820
80-150 0.3-0.8 0.3-0.8 0.1 A )
s G208 Gaeas G AEE 1,43‘90 :21,12§om/r1r1,iz:22 :1(,)?31c:nm1/;720 2,290
80-120 01-08 01-03 o1 ' ® WO EB O

3980 6,370 3540 5660 3,180 7,630 10,180
100-300 05-12 05-15 0.1 e i (e B e

2,980 4,770 2,650 4,240 2,390 5,740 7,650
80-200 05-1.2 05-15 0.1 0 i T (2 OO

800 640 710 570 640 770 1,020
30-60 0.3-0.7 0.3-0.7 0.08 Ve = 40 m/min, fz = 0.4 mmt

600 240 530 210 480 290 380
20-50 0.1-0.3 0.1-0.3 0.05 S

0.1-05 0.1-05 2,390 1,430 2,120 1270 1910 1,720 2,290
80-1%0 1 1_03 01-03 2% Ve = 120 m/min, fz = 0.3 mm/t
0.1-0.3 0.1-0.3 1590 640 1,420 570 1,270 760 1,020

80100 54 05 0.1-05 00° Ve = 80 m/min, fz = 0.2mm/t

1,190 290 1,060 250 950 340 450
50-70 0.05-0.2 0.03-0.1 0.03 Ny e
50-70 0.05-04005-02 003 1190 150 1060 130 950 170 230

Ve = 60 m/min, fz = 0.06 mm/t

overhang length is long, decrease the number of revolutions and feed

Plunging

Drilling
(Helical feed)

-/

Enlarged hole

- Tool overhang length must be as short as possible to avoid chatter. When the tool

Designation

E/HXNO3RO16M...
E/HXNO3R0O18M...
E/HXNO3R020M...
E/HXNO3R022M...
E/HXNO3R025M...
E/HXNO3R028M...
E/HXNO3RO30M...
E/HXNO3R032M...
EXNO3RO35M...
E/H/TXNO3R040M...
TXNO3RO50M...

Max. depth
of cut

16
18
20
22
25
28
30
32
35
40
50

APMX

- 4 4 4 4 a4 a4 g g

Ma)_(.
ramping
angle
RMPX

MJ/MLMS| MH
2.1 1.7
1.7 1.6
1.4 1.3
1.2 1.1
1.0 0.9
0.8 0.8
0.7 0.7
0.7 0.7
0.6 0.6
0.5 0.5
0.4 0.4

- <201, 0D2
plt':nnag);hg Max_. cutting_ width Min. mach_inable ma(':\:l\?r)\(::\ble Mi\”(i'dctztitri‘ng
depth in plunging hole dia. hole dia. enlarged hole
w oD1
oD2 ae
MJ/ML/MS| MH MJ/MLMS, MH
0.3 3.5 3 22 23 30 125
0.3 3.5 3 26 27 34 145
0.3 3.5 3 30 31 38 16.5
0.3 3.5 3 34 35 42 18.5
0.3 3.5 3 40 41 48 21.5
0.3 3.5 3 46 46 54 245
0.3 3.5 3 50 50 58 26.5
0.3 3.5 3 54 54 62 28.5
0.3 3.5 3 60 60 68 31.5
0.3 3.5 3 70 70 78 36.5
0.3 3.5 3 90 90 98 46.5

For DCX above @33 mm, slot milling, ramping or contouring is not recommended as chips may be re-cut
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Tool dia.: DCX (mm), Number of revolutions: n (min™'), Feed speed: Vf (mm/min), Max. depth of cut: ap = 1 mm, Number of teeth: CICT

022 025 028 230 032 035 040 250
vf %] v % v vf

n CICT=3 CICT=4 CICT=4 CICT=5 CICT=4 CICT=5 CICT=4 CICT=5 CICT=5 CICT=6 CICT=5 CICT=6 CICT=5 CICT=6 CICT =5 CICT =8

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve =200 m/min, fz = 1.0 mm/t

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve = 200 m/min, fz = 1.0 mm/t

2,170 4,560 6,080 1,910 5,350 6,690 1,710 4,790 5,990 1,590 4,450 5,570 1,490 5,220 6,260 1,360 4,760 5,710 1,190 4,170 5,000 950 3,330 5,320
Ve = 150 m/min, fz = 0.7 mm/t

2,170 4,560 6,080 1,910 5,350 6,690 1,710 4,790 5,990 1,590 4,450 5,570 1,490 5,220 6,260 1,360 4,760 5,710 1,190 4,170 5,000 950 3,330 5,320
Vc = 150 m/min, fz = 0.7 mm/t

3,180 4,770 6,360 1,530 3,060 3,820 1,360 2,720 3,400 1,270 2,540 3,180 1,190 2,980 3,570 1,090 2,720 3,270 960 2,400 2,880 760 1,900 2,280
Ve =120 m/min, fz = 0.5 mm/t

1,740 1,570 2,090 1,530 1,840 2,300 1,370 1,640 2,060 1,270 1,520 1,910 1,190 1,790 2,140 1,090 1,640 1,960 960 1,440 1,730 760 1,140 1,820
Ve =120 m/min, fz = 0.3 mm/t

1,450 870 1,160 1,270 1,020 1,270 1,140 910 1,140 1,060 850 1,060 1,000 1,000 1,200 910 910 1,090 800 800 960 640 640 1,020
Ve = 100 m/min, fz = 0.2 mm/t

2,890 6,940 9,250 2,550 8,160 10,180 2,270 7,280 9,100 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve = 200 m/min, fz = 1.0 mm/t

2,170 5,210 6,940 1,910 6,110 7,640 1,710 5,460 6,820 1,590 6,360 7,950 1,490 7,450 8,940 1,360 6,800 8,160 1,190 5,950 7,140 950 4,750 5,700
Ve = 150 m/min, fz = 1.0 mm/t

580 700 930 510 820 1,020 450 730 910 420 840 1,050 400 1,000 1,200 360 900 1,080 320 800 960 250 630 1,000
Ve = 40 m/min, fz = 0.5 mm/t

430 260 340 380 230 290 340 200 260 320 260 320 300 300 360 270 270 320 240 240 290 190 190 300
Ve = 30 m/min, fz = 0.2 mm/t

1,740 1,570 2,090 1,530 1,840 2,300 1,360 1,630 2,040 1,270 1,520 1,910 1,190 1,790 2,140 1,090 1,640 1,960 950 1,430 1,710 760 1,140 1,820
Ve = 120 m/min, fz = 0.3 mm/t

1,160 700 930 1,020 820 1,020 910 730 910 850 680 850 800 800 960 730 730 880 640 640 770 510 510 820
Ve = 80 m/min, fz = 0.2mm/t

870 310 420 760 300 380 680 270 340 640 260 320 600 300 360 550 230 340 480 240 280 380 200 300
Ve = 60 m/min, fz= 0.1 mm/t

870 160 210 760 150 190 680 140 170 640 130 160 600 150 180 550 120 170 480 120 140 380 100 150

- The above table shows the conditions for standard shank type cutters. When using long shank

type cutters, the number of teeth may be different.

- Cutting conditions are generally limited by the rigidity and power of the machine and the rigidity

Ve = 60 m/min, fz = 0.06 mm/t

of the workpiece. When setting the conditions, start from half of the values of the standard

cutting conditions and then increase the value gradually while making sure the machine is

running normally

9]
Il TOOL GEOMETRY ON PROGRAMMING £
3}
When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set as R = 1.5 mm. 8
If a larger radius is used, overcutting will occur. The following table shows the amount left uncut (t1) and overcut (t2). g
g
x| B - Amount left {2 Amount
=>| %3 uncut overcut
% =% t1
| _;‘\11 2 t1 RPG Corner R when
LE programming
LNMUO3O03ZER... LNGUO303ZER...
Max. depth Corner Corner R when| Amount left| Amount Max. depth Corner Corner R when| Amount left | Amount
of cut radius LE (mm) programming uncut overcut of cut radius LE (mm) programming uncut overcut
APMX (mm)| RE (mm) RPG t1 (mm) t2 (mm) APMX (mm)| RE (mm) RPG t1 (mm) | t2 (mm)
1 1.2 3 1 0.6 - 1 1.2 3 1 0.45 -
1 1.2 3 1.5 0.5 - 1 1.2 3 1.5 0.35 -
1 1.2 3 2 0.25 0.08 1 1.2 3 2 0.2 0.1
1 1.2 3 2.5 0.14 0.26 1 1.2 3 2.5 0.08 0.29

Note: Each value in table is calculated theoretically at the maximum condition

*Recommended
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I STANDARD CUTTING CONDITIONS

Mill

v
High Feed

EXNO3, HXNO3, TXNO3

UER type
Cuttin Feed per tooth: fz (mm/t)
. . L Chip- speed Tool dia.: DCX (mm) 016, CICT =2 918, CICT =2 220
ISO Workpiece material Hardness Priority Grade breaker Ve Plunging Vi
.\ 016 - 022025 - 650 n 43 n VE n ———
(m/min) CICT=3 CICT=4
Carbon stesls First choice MJ 3,980 7,960 3,540 7,080 3,180 9,540 12,720
- 300HB AH3225 100-300 0.5-1.2 05-1.5 0.1
S45C, S55C, etc. C45, €55, etc. Low resistance ML Ve = 200 m/min, fz = 1 mm/t
Alloy steels First choice MJ 3,980 7,960 3540 7,080 3,180 9540 12,720
- 300HB AH3225 100-300 0.5-1.2 0.5-1.5 0.1
SCM440, etc. SCr415, etc. Low resistance ML Ve = 200 m/min, fz = 1 mm/t
Prehardened steels First choice AH8015 MJ 2,980 4,770 2,650 4,240 2,390 5,740 7,650
30 - 40HRC 100-200 0.5-1 0.5-1 0.1
NAKB80, PX5, etc. forimpact resistance AH3225 ~ MJ Ve = 150 m/min, fz = 0.8 mm/t
Stainless steels First choice ML 2,390 2,870 2,120 2,550 1,910 3,440 4,590
. - 200HB AH130 80-150 0.3-1 03-1 0.1
SUS304, etc. X5CrNi18-9, etc. for impact resistance MJ Ve = 120 m/min, fz = 0.6 mm/t
initati i First choi ML 2,390 2,390 2,120 2,120 1,910 2,870 3,820
[\l Precipitation hardening  pgppg .  TTSINOICE 50 80-150 0.3-08 03-0.8 01 - ‘ 12
stainless steels forimpact resistance MJ Ve =120 m/min, fz = 0.5 mm/t
SUS630, etc. 40HRC First choice 130 ML 80-120 03-05 03-05 0.1 1,990 1,600 1,770 1,420 1,590 1,910 2,550
X5CrNiCuNb16-4, etc. for impact resistance MJ ’ - ’ ’ Ve = 100 m/min, fz = 0.4 mm/t
Gray cast irons First choice AH8015 MJ 3,980 7,960 3,540 7,080 3,180 9,540 12,720
150 - 250HB 100-300 0.5-1.2 05-15 0.1
FC250, etc. 250, etc. forimpact resistance AH3225 ~ MJ Ve = 200 m/min, fz = 1 mm/t
Ductile cast irons First choice AH8015 MJ 2,980 5,960 2,650 5,300 2,390 7,170 9,560
150 - 250HB 80-200 05-12 05-15 0.1
FCD400, etc. 400-15S, etc. forimpact resistance AH3225 ~ MJ Ve = 150 m/min, fz = 1 mm/t
Titanium alloy First choice AH130 MJ 800 960 710 860 640 1,160 1,540
" - 40HRC 30-60 0.3-0.8 0.3-0.8 0.08
s Ti-6Al-4V, etc. for wear resistance AH8015 ~ MJ Ve = 40 m/min, fz = 0.6 mm/t
Heat-resistant alloy First choice ML 600 360 530 320 480 440 580
- 40HRC AH8015 20-50 0.2-05 0.2-05 0.05
Inconel, Hastelloy, etc. for impact resistance mJ Ve = 30 m/min, fz = 0.3 mm/t
Hot mold steel First choice AH8015 MJ 2,390 1,440 2,120 1,280 1,910 1,720 2,300
40 - 50HRC 80-150 0.1-0.5 0.1-0.5 0.05
SKD61, etc. X40CrMoV5-1, etc. forimpact resistance AH3225 ~ MJ Ve = 120 m/min, fz = 0.3 mm/t
Hot mold steel of D.T.C materials First choice AH8015 MJ 1,590 960 1,410 850 1,270 1,150 1,530
P o 40 - 50HRC | | ) 50-100 0.1-0.5 0.1-0.5 0.05 )
H DAC**, DH**, DIEVER, etc forimpact resistance AH3225 ~ MJ Ve = 80 m/min, fz = 0.3 mm/t
Cold mold steels . . 1,190 480 1,060 430 950 570 760
SKD11, ete. X153CiMoV12, etc. 50 - 60HRC First choice AH8005 MJ 50-70 0.1-0.3 0.1-0.3 0.03 Ve = 60 m/min, fz = 0.2 mm/t
- When chips stay in the cutting zone during slotting or pocketing, use air blast to - Tool overhang length must be as short as possible to avoid chatter. When the tool
remove chips from the work area overhang length is long, decrease the number of revolutions and feed
Approach
age M APPLICATION RANGE
7-25.
— sh Drill
oulder Slotti f Small depth : riiing
U ottin Rampin ! Plungin : Enlarged hole
milling 9 ping plunging 9ing (Helical feed)

- ae
- <201, oD2
Max. depth Ma)_(. Ma)g. Max. _cutting M!n. M;_:lx. Max_. cut_ting
of cut ramping plunging . W|dth_ machln?ble machma_uble width in

angle depth in plunging hole dia. hole dia. enlarged hole
Designation APMX RMPX A w oD1 oD2 ae
E/HXNO3RO16M... 16 0.9 Not possible Not possible 3.8 Not possible Not possible 12.2
E/HXNO3R018M... 18 0.9 1.7° 0.27 3.8 26 34 14.2
E/HXNO3R020M... 20 0.9 1.4° 0.27 3.8 30 38 16.2
E/HXNO3R022M... 22 0.9 1.2° 0.27 3.8 34 42 18.2
E/HXNO3R025M... 25 0.9 1° 0.27 3.8 40 48 21.2
E/HXNO3R028M... 28 0.9 0.8° 0.27 3.8 46 54 24.2
E/HXNO3R030M... 30 0.9 0.7° 0.27 3.8 50 58 26.2
E/HXNO3R032M... 32 0.9 0.7° 0.27 3.8 54 62 28.2
EXNO3RO35M... 35 0.9 0.6° 0.27 3.8 60 68 31.2
E/H/TXNO3R040M... 40 0.9 0.5° 0.27 3.8 70 78 36.2
TXNO3R050M... 50 0.9 0.4° 0.27 3.8 90 98 46.2

For DCX above 933 mm, slot milling, ramping or contouring is not recommended as chips may be re-cut
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Tool dia.: DCX (mm), Number of revolutions: n (min™'), Feed speed: Vf (mm/min), Max. depth of cut: ap = 0.5 mm, Number of teeth: CICT
022 025 028 230 032 035 040 250
v v Vi v 4 % %]
n n n n n n n

CICT=3 CICT=4 CICT=4 CICT=5 CICT=4 CICT=5 CICT=4 CICT=5 CICT=5 CICT=6 CICT=5 CICT=6 CICT=5 CICT=6 CICT=5 CICT=8

2,890 8,670 11,560 2,550 10,200 12,750 2,270 9,080 11,350 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve = 200 m/min, fz = 1 mm/t

2,890 8,670 11,560 2,550 10,200 12,750 2,270 9,080 11,350 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve =200 m/min, fz=1 mm/t

2,170 5,210 6,950 1,910 6,120 7,640 1,710 5,480 6,840 1,590 5,090 6,360 1,490 5,960 7,160 1,360 5,440 6,530 1,190 4,760 5,720 950 3,800 6,080
Ve = 150 m/min, fz = 0.8 mm/t

1,740 3,140 4,180 1,530 3,680 4,590 1,360 3,270 4,080 1,270 3,050 3,810 1,190 3,570 4,290 1,090 3,270 3,930 950 2,850 3,420 760 2,280 3,650
Ve = 120 m/min, fz = 0.6 mm/t

1,740 2,610 3,480 1,530 3,060 3,830 1,360 2,720 3,400 1,270 2,540 3,180 1,190 2,980 3,570 1,090 2,730 3,270 950 2,380 2,850 760 1,900 3,040
Ve = 120 m/min, fz = 0.5 mm/t

1,450 1,740 2,320 1,270 2,040 2,540 1,140 1,830 2,280 1,060 1,700 2,120 990 1,980 2,380 910 1,820 2,190 800 1,600 1,920 640 1,280 2,050
Ve = 100 m/min, fz = 0.4 mm/t

2,890 8,670 11,560 2,550 10,200 12,750 2,270 9,080 11,350 2,120 8,480 10,600 1,990 9,950 11,940 1,820 9,100 10,920 1,590 7,950 9,540 1,270 6,350 10,160
Ve = 200 m/min, fz = 1 mm/t

2,170 6,510 8,680 1,910 7,640 9,550 1,710 6,840 8,550 1,590 6,360 7,950 1,490 7,450 8,940 1,360 6,800 8,160 1,190 5,950 7,140 950 4,750 7,600
Ve = 150 m/min, fz =1 mm/t

580 1,050 1,400 510 1,230 1,530 450 1,080 1,350 420 1,010 1,260 400 1,200 1,440 360 1,080 1,300 320 960 1,160 250 750 1,200
Ve = 40 m/min, fz = 0.6 mm/t

430 390 520 380 460 570 340 410 510 320 390 480 300 450 540 270 410 490 240 360 440 190 290 460
Ve = 30 m/min, fz = 0.3 mm/t

1,740 1,570 2,090 1,530 1,840 2,300 1,360 1,640 2,040 1,270 1,530 1,910 1,190 1,790 2,150 1,090 1,640 1,970 950 1,430 1,710 760 1,140 1,830
Ve =120 m/min, fz = 0.3 mm/t

1,160 1,050 1,400 1,020 1,230 1,530 910 1,100 1,370 850 1,020 1,280 800 1,200 1,440 730 1,100 1,320 640 960 1,160 510 770 1,230
Ve = 80 m/min, fz = 0.3 mm/t

870 530 700 760 610 760 680 550 680 640 520 640 600 600 720 550 550 660 480 480 580 380 380 610
Ve = 60 m/min, fz = 0.2 mm/t

n

- The above table shows the conditions for standard shank type cutters. When using long rigidity of the workpiece. When setting the conditions, start from half of the values of the
shank type cutters, the number of teeth may be different. standard cutting conditions and then increase the value gradually while making sure the
- Cutting conditions are generally limited by the rigidity and power of the machine and the machine is running normally

Il TOOL GEOMETRY ON PROGRAMMING

When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set as R = 1.5 mm.
If a larger radius is used, overcutting will occur. The following table shows the amount left uncut (t1) and overcut (t2).

Milling cutter

t2 Amount
overcut

Max. depth

ro of cut

'y

RPG@G Corner R when
programming

LNMUO303UER...
Max. depth Corner Corner R when| Amount left | Amount
of cut radius LE (mm) programming uncut overcut
APMX (mm)| RE (mm) RPG t1 (mm) t2 (mm)
0.9 1 3.5 1 0.48 -
0.9 1 3.5 1.5 0.39 -
0.9 1 3.5 2 0.3 0.12
0.9 1 3.5 2.5 0.21 0.31

Note: Each value in table is calculated theoretically at the maximum condition.
*Recommended
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= e K9
> &2
22| ° mm STANDARD CUTTING CONDITIONS
o=
* EXNO06, TXNO6
Gutting E20 T =7 o3, CICT = 2 40, GIGT =3
i i P Chip- speed Tool dia.: 03z, =2 035, =2 040, =
ISO Workpiece materials Hardness Priority Grade breaker Vo DCX (mm) plynging " . " . "
(m/min) 535 - 5200
Carbon steels ) ) 1,990 3,980 1,820 3,640 1,590 4,770
S45C, S55C, etc. C45, C55, etc. - 300HB First choice AH3225 MJ 100-300 0.5-1.5 0.15 Ve = 200 m/min, 2 = 1.0 mm/t
Alloy steels _ . ) B B 1,990 3,980 1,820 3,640 1,590 4,770
SCM440, etc. SCra15, etc. 300HB First choice AH3225 MJ 100-200 0.5-1.5 0.15 Ve = 200 m/min, fz = 1.0 mm/t
. 0k First choice AH3225  MJ  100-200 05-12 o5 00 2880 1,860 2180 1,190 2860
Prehardened steels 40HRC : I T ’ Ve = 150 m/min, fz = 0.8 mm/t
NAKS80, PX5, etc. 30 - . 1,490 2,980 1,360 2,720 1,190 3,570
40HRC for wear resistance AH8015 MJ 100-200 0.5-1.5 0.15 Vo = 150 m/min. £z = 1.0 mm/t
Stainless steels ) . 1,190 1,430 1,090 1,310 950 1,710
SUS304, etc. X5CrNi18-9, etc. - 200HB First choice AH130 ML 80 - 150 0.3-0.8 0.1 Ve = 120 m/min, fz = 0.6 mm/t
M Precipitation hardening 28HRC- First choice AH130 ML 80 - 150 02-05 0.1 1,190 710 1,090 650 960 860
stainless steels (H1150)  for impact resistance ~ AH130 MJ T ’ Vc = 120 m/min, fz = 0.3 mm/t
SUS630, etc. 40HRC - First choice AH130 ML o0 490 04-03 04 1000 400 910 360 800 480
X5CrNiCuNb16-4, etc. (H900) for impact resistance ~ AH130 MJ ’ ’ ’ Ve = 100 m/min, fz = 0.2 mm/t
X 150 - . . 1,990 3,980 1,820 3,640 1,590 4,770
G'r:aé,Q%aOstelzgns 250HB First choice AH120 MJ 100-300 0.5-1.5 0.15 Ve = 200 m/min, fz = 1.0 mmvt
. . 150 - ' _ 1,490 2,980 1,360 2,720 1,190 3,570
250, etc. First choice AH120 MJ 80-200 05-15 015 )
250HB Ve = 150 m/min, fz = 1.0 mm/t
Titanium alloy i First choice AH130 ML i i 400 400 360 360 320 480
Ti-6Al-4V, etc. 40HRC for impact resistance ~ AH130 MJ 80-60 0.8-0.7 0.08 Ve = 40 m/min, fz = 0.5 mm/t
-resj First choi AH8015 ML 300 120 270 110 240 140
ek dley SRR 20-50 01-03 005 ,
Inconel, Hastelloy, etc. for impact resistance AH725 ML Ve =30 m/min, fz = 0.2 mm/t
Hot mold steel 40 - First choice AH8015 MH 80-150 01705 .. 1,190 710 1,000 650 950 850
SKD61, etc. X40CrMoV5-1, ete. ~ 55HRC Low resistance AH8015 MJ 0.1-03 ’ Ve = 120 m/min, fz = 0.3mm/t
Hot mold steel of D.T.C materials 40 - First choice AH8015 MJ 50-100 0.1-03 0.05 800 320 730 290 640 380
H DAC**, DH**, DIEVER, etc 55HRC for impact resistance ~ AH8015 MH 0.1-0.5 ’ Ve = 80 m/min, fz = 0.2mm/t
55 - " . 600 120 550 110 480 140
COISdKrSﬂd;tsels 60HRC First choice AH8005 MH 50-70 0.05-03  0.03 Ve = 60 m/min, fz = 0.1 mm/t
2 ’ - 600 60 550 55) 480 70
X153CrMoV12, etc. 23 forimpact resistance  AH8015 ~MH  50-70 0.05-03  0.03 :
60HRC Ve = 60 m/min, fz = 0.05 mm/t
- The above table shows the conditions for standard shank type cutters. When using and the rigidity of the workpiece. When setting the conditions, start from half of the
long shank type cutters, the number of teeth may be different. values of the standard cutting conditions and then increase the value gradually while
- Cutting conditions are generally limited by the rigidity and power of the machine making sure the machine is running normally
Approach
angle
795" Il APPLICATION RANGE
e Drilling
Shc?lllj'lder Smlall d_epth Ramping Plunging (Helical feed) Enlarged hole
milling plunging $ :P
1 - !
‘ I
I
I
ae
oD1, oD2
Max. depth Max. cutting Min. Max. Max. cutting
of. cutp Max. ramping angle Max. plunging depth width machinable machinable  widthin
in plunging hole dia. hole dia. enlarged hole
RMPX A
Designation APMX w oD1 oD2 ae
MJ/ML MH MJ/ML MH
EXNOBRO32M... 32 1.5 2 1.4 0.5 0.4 6 47 59 25
EXNO6RO35M... 35 1.5 1.7 11 0.5 0.4 6 53 65 28
EXNO6RO40M... 40 1.5 1.3 0.8 0.5 0.4 6 63 75 33
TXNOBRO50M... 50 1.5 0.9 0.7 0.5 0.4 6 83 95 43
TXNOBRO52M... 52 1.5 0.8 0.6 0.5 0.4 6 87 99 45
TXNOB6R0O63M... 63 1.5 0.6 0.5 0.5 0.4 6 109 121 56
TXNOBGROG6M... 66 1.5 0.5 0.5 0.5 0.4 6 115 127 59
TXNO6ROSOM... 80 1.5 0.5 0.3 0.5 0.4 6 143 155 73
TXNOGR100M... 100 1.5 0.34 0.25 0.5 0.4 6 183 195 93
TXNO6R125M... 120 1.5 0.26 0.2 0.5 0.4 6 233 245 118
TXNO6R160M... 160 1.5 0.2 0.15 0.5 0.4 6 303 315 153
TXNOBR200M... 200 1.5 0.15 0.11 0.5 0.4 6 383 395 193

For DCX above 100 mm, slot milling, ramping or contouring is not recommended as chips may be re-cut.
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Tool dia.: DCX (mm), Number of revolutions: n (min™'), Feed speed: Vf (nm/min), Max. depth of cut: ap = 1.5 mm, Number of teeth: CICT
250 263 280 0100,CICT=6 ©0125,CICT=8 ¢160,CICT=10 200, CICT =12
Vi Vi Vi

CICT=4 CICT=5 n CICT=4 CICT=6 n CICT=5 CICT=8

1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Ve =200 m/min, fz = 1.0 mm/t

1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Ve =200 m/min, fz = 1.0 mm/t

950 3,040 3,800 760 2,430 3,650 600 2,400 3,840 480 2,290 380 2,450 300 2,390 240 2,290
Ve = 150 m/min, fz = 0.8 mm/t

950 3,800 4,750 760 3,040 4,560 600 3,000 4,800 480 2,880 380 3,040 300 3,000 240 2,880
Ve =150 m/min, fz = 1.0 mm/t

760 1,820 2,280 610 1,470 2,200 480 1,440 2,300 380 1,380 310 1,470 240 1,430 190 1,380
Ve =120 m/min, fz = 0.6 mm/t

n VE n 4 n v n 4

760 910 1,140 610 730 1,100 480 720 1,150 380 680 310 740 240 720 190 680
Ve =120 m/min, fz = 0.3 mm/t
640 510 640 510 410 610 400 400 640 320 380 260 420 200 400 160 380

Ve = 100 m/min, fz = 0.2 mm/t

1,270 5,080 6,350 1,010 4,040 6,060 800 4,000 6,400 640 3,820 510 4,080 400 3,980 320 3,820
Ve =200 m/min, fz = 1.0 mm/t

950 3,800 4,750 760 3,040 4,560 600 3,000 4,800 480 2,870 380 3,060 300 2,990 240 2,870
Ve =150 m/min, fz = 1.0 mm/t

250 500 630 200 400 600 160 400 640 130 380 100 410 80 400 60 380
Ve = 40 m/min, fz = 0.5 mm/t

190 150 190 150 120 180 120 120 190 100 120 80 120 60 120 50 120
Ve = 30 m/min, fz = 0.2 mm/t

760 910 1,140 610 730 1,100 480 720 1,150 380 680 310 740 240 720 190 680
Ve = 120 m/min, fz = 0.3mm/t

510 410 510 400 320 480 320 320 510 250 300 200 320 160 320 130 310
Vc = 80 m/min, fz = 0.2mm/t

380 150 190 300 120 180 240 120 190 190 110 150 120 120 120 100 120
Ve = 60 m/min, fz = 0.1 mm/t

380 75 95 300 60 90 240 60 95 190 55) 150 60 120 60 100 60

Ve = 60 m/min, fz = 0.05 mm/t

o}
Bl TOOL GEOMETRY ON PROGRAMMING 5
o
When programming for CAM, the tool should be considered as a radius cutter. Usually, the corner radius should be set as R = 3 mm. é
If a larger radius is used, overcutting will occur. The following table shows the amount left uncut (t1) and overcut (t2). s
3
x| £ 12
=i ‘V Amount overcut
oo 8
s
= ——— ~RPG —— RPG Corner R when
LE 1 t1 programming
Amount left
uncut
LNMUOQG... LNGUO06...MH
Max. depth Corner Corner R when| Amount left | Amount Max. depth Corner Corner R when| Amount left | Amount
of cut radius LE (mm) programming uncut overcut of cut radius LE (mm) programming uncut overcut
APMX (mm)| RE (mm) RPG t1 (mm) t2 (mm) APMX (mm)| RE (mm) RPG t1 (mm) t2 (mm)
2 1 - 2 0.9 -
1.5 2 6 3 0.77 - 1.5 2 6 3 0.66 -
4 0.54 0.26 4 0.41 0.26

Note: Each value in table is calculated theoretically at the maximum condition.
*Recommended
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£ TUNGFLEX

SM

Steel modular shank

N
; CRKS ~ BHTA _ @
2 z
=]
LB ]

Designation (T UCHE DCONMS LF LB BD BHTA  Shank type
SM06-L60C10 M6 10 60 20 9.7 0° Cylindrical
SMO06-L105-C12 M6 12 105 60 9.7 1.2° Cylindrical
SM06-L125-C16 M6 16 125 60 9.7 3.3° Cylindrical
SM08-L73C16 M8 16 73 25 13 0° Cylindrical
SM08-L128-C16 M8 16 128 80 13 0.9° Cylindrical
SMO08-L170-C20 M8 20 170 66.8 13 3.3° Cylindrical
SM10-L80C20 M10 20 80 30 18 0° Cylindrical
SM10-L130-C20 M10 20 130 80 18 0.6° Cylindrical
SM10-L200-C25 M10 25 200 57.2 19 3.3° Cylindrical
SM12-L86-C25 M12 25 86 30 21 5.1° Cylindrical
SM12-1.200-C32 M12 32 200 78 21 4.4° Cylindrical
SM16-L95-C32 M16 32 95 35 29 1.7° Cylindrical
SM16-L230-C32 M16 32 230 50 29 1.8° Cylindrical

Approach
angle

HO36 tungaloy.com




TUNGFLEX
SM-C-H
Carbide modular shank

/ By v @
/ . 2| o
Fig. 1 %T CRKS %
8 oir:m ,,,,,, | I %I
@y [y FEfEE e =
%# Y 2
B LB LS
& Fig. 2 Fig. 3 |« LF
Designation CRKS LF LB LS BD BD2 Fig.
SM06-L100-C10-C-H M6 10 100 = = 10 = 1
SM06-L150-C10-C-H M6 10 150 - - 10 B 1
SMO06-L100-C12-C-H M6 12 100 - - 12 - 1
SM06-L150-C12-C-H M6 12 150 - - 12 - 1
SM08-1L80-20-C16-C-H M8 16 80 20 59.6 15.3 = 2
SM08-L100-40-C16-C-H M8 16 100 40 59.6 15.3 B 2
SMO08-L150-80-C16-C-H M8 16 150 80 69.6 15.3 - 2
SM08-L200-100-C16-C-H M8 16 200 100 98.2 13 12.5 3
SM08-L200-140-C16-C-H M8 16 200 140 59.6 15.3 = 2
SM08-L250-180-C16-C-H M8 16 250 180 69.6 16.3 - 2
SM10-L80-20-C20-C-H M10 20 80 20 59.2 185 - 2
SM10-L100-40-C20-C-H M10 20 100 40 59.2 18.5 - 2
SM10-L150-80-C20-C-H M10 20 150 80 69.2 18.5 = 2
SM10-L200-100-C20-C-H M10 20 200 100 99.2 18.5 - 2
SM10-L200-140-C20-C-H M10 20 200 140 58.7 18 17.5 3
SM10-L200-140-C20-C-H-N M10 20 200 140 59.2 18.5 - 2
SM10-L250-130-C20-C-H M10 20 250 130 118.7 18 17.5 3
SM10-L250-180-C20-C-H M10 20 250 180 68.7 18 17.5 3
SM10-L250-180-C20-C-H-N M10 20 250 180 69.2 185 - 2
SM10-L300-180-C20-C-H M10 20 300 180 118.7 18 17.5 3
SM10-L300-230-C20-C-H M10 20 300 230 68.7 18 17.5 3
SM12-L100-40-C25-C-H M12 25 100 40 59.5 24 - 2 o
SM12-L150-80-C25-C-H M12 25 150 80 67.7 21 20.5 3 g
SM12-L150-80-C25-C-H-N M12 25 150 80 69.5 24 - 2 3
SM12-1200-100-C25-C-H M12 25 200 100 97.7 21 20.5 3 8
SM12-1.200-100-C25-C-H-N M12 25 200 100 99.5 24 - 2 g
SM12-1200-140-C25-C-H M12 25 200 140 57.7 21 20.5 3
SM12-1250-130-C25-C-H M12 25 250 130 117.7 21 20.5 3
SM12-1250-180-C25-C-H M12 25 250 180 69.5 24 = 2
SM12-L.300-180-C25-C-H M12 25 300 180 17.7 21 20.5 3
SM12-L300-180-C25-C-H-N M12 25 300 180 119.5 24 = 2
SM12-1300-230-C25-C-H M12 25 300 230 67.7 21 20.5 3
SM16-L100-40-C32-C-H M16 32 100 40 58.5 29 = 2
SM16-L150-80-C32-C-H M16 32 150 80 68.5 29 - 2
SM16-1200-100-C32-C-H M16 32 200 100 98.5 29 - 2
SM16-1200-140-C32-C-H M16 32 200 140 58.5 29 - 2
SM16-L250-130-C32-C-H M16 32 250 130 118.5 29 = 2
SM16-1L.250-180-C32-C-H M16 32 250 180 68.5 29 - 2
SM16-L300-180-C32-C-H M16 32 300 180 1185 29 - 2
SM16-L300-230-C32-C-H M16 32 300 230 68.5 29 - 2
SM16-L350-230-C32-C-H M16 32 350 230 118.5 29 = 2
SM16-L350-280-C32-C-H M16 32 350 280 68.5 29 - 2
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High Feed

Approach
angle

7-25.

Milling

TUNEGFFEED

EXLS

Cylindrical type holder for high-feed milling, screw-on

GAMP = +4°, GAMF = -21° ~ -17°

with LSMT-HM with LSMT-MM =
éi 2 P
KAPR, [\#
APMX |
Designation APMX APMX2 CICT DC DC2 DCONMS LS LH LF KAPR WT (kg) Airhole Insert
EXLS02M008C08.0LH16R01 0.5 2 8 1 429 4 8 59 16 75 12° 0.02 With  LSMTO2...
EXLS02M008C08.0LH30R01 0.5 2 8 1 429 4 8 59 31 90 12° 0.03 With  LSMTO2...
EXLS02M010C10.0LH20R02 0.5 2 10 2 628 6 10 60 20 80 12° 0.04 With  LSMTO2...
EXLS02M010C10.0LH40R02 0.5 2 10 2 628 6 10 60 40 100 12° 0.05 With  LSMTO2...
EXLS02M010C08.0LH20R02 0.5 2 10 2 628 6 8 60 20 80 12° 0.03 With  LSMTO2...
EXLS02M012C12.0LH20R03 0.5 2 12 3 831 8 12 60 20 80 12° 0.06 With  LSMTO2...
EXLS02M012C12.0LH50R02 0.5 2 12 2 831 8 12 60 50 110 12° 0.08 With  LSMTO2...
EXLS02M012C10.0LH20R03 0.5 2 12 3 831 8 10 60 20 80 12° 0.04 With  LSMTO2...
EXLS02M016C16.0LH30R05 0.5 2 16 5 1231 12 16 70 30 100 12° 0.14 With  LSMTO2...
EXLS02M016C16.0LH50R03 0.5 2 16 3 1231 12 16 70 50 120 12° 0.17 With  LSMTO2...
EXLS02M020C20.0LH50R05 0.5 2 20 5 1629 16 20 80 50 130 12° 0.27 With  LSMTO2...
EXLS02M020C20.0LH50R06 0.5 2 20 6 1629 16 20 80 50 130 12° 0.27 With  LSMTO2...
EXLS02M020C20.0LH80R05 0.5 2 20 5 1629 16 20 80 80 160 12° 0.33 With  LSMTO2...
EXLS02M025C25.0LH60R06 0.5 2 25 6 2128 21 25 80 60 140 12° 0.45 With  LSMTO2...
EXLS02M025C25.0LH60R08 0.5 2 25 8 2128 21 25 80 60 140 12° 0.47 With  LSMTO2...
EXLS02M025C25.0LH100R06 0.5 2 25 6 2128 21 25 80 100 180 12° 0.57 With  LSMTO2...
HXLS
Modular head for high-feed milling, screw-on (TungFlex)
GAMP = +4°, GAMF = -21° ~ -17°
a‘a with LSMT-HM _ OAL . with LSMT-MM & =
28 F—= A = CRKS =My
L 55 3 Oi 5 I ey 2 y
alo Ll F—1 &
: Yiorn, L H— & o
g APMX A A-Across (= @
section
Designation APMX APMX2 CICT DC DC2 OAL LF H DCSFMS CRKS KAPR WT (kg) Air hole Insert
HXLS02M008MOBR01 0.5 2 8 1 429 4 335 19 7 9.5 M6 12° 0.01 With  LSMTO2...
HXLS02M010MOBR02 0.5 2 10 2 628 6 315 17 7 9.5 M6 12° 0.01 With  LSMTO2...
HXLS02M012MO06R03 0.5 2 12 3 831 8 315 17 7 10 M6 12° 0.01 With  LSMTO2...
HXLS02M012MO06R02 0.5 2 12 2 831 8 315 17 7 10 Me  12° 0.01 With  LSMTO2...
HXLS02M016MO8R05 0.5 2 16 5 1231 12 40 23 10 13 M8 120 0.03 With  LSMTO2...
HXLS02M016MO8R03 0.5 2 16 3 1231 12 40 23 10 13 M8 12° 0.03 With  LSMTO2...
HXLS02M020M10R05 0.5 2 20 5 1629 16 49 30 15  17.8 M10  12° 0.05 With  LSMTO2...
HXLS02M020M10R06 0.5 2 20 6 169 16 49 30 15  17.8 M10  12° 0.05 With  LSMTO2...
HXLS02M025M12R06 0.5 2 25 6 2128 21 52 30 17 208 M12 120 0.08 With  LSMTO2...
HXLS02M025M12R08 0.5 2 25 8 2128 21 52 30 17 208 M12  12° 0.08 With  LSMTO2...

SPARE PARTS
Designation
EXLS02M..., HXLS02M...

&

Recommended clamping torque: 0.7 N-m

Clamping screw
CSPB-2H

Va

Lubricant
M-1000

/s

Wrench
IP-6DB

Reference pages: Standard cutting conditions — H040 - H041, TungFlex — H036 - HO37
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I INSERT
LSMT-HM (High feed) LSMT-MM (Radius)

g.%

INSL

M Stainless

Cast iron
Non-ferrous

['S 'superalloys | Yc |k % : First choice
H Hard materials * 3¢ : Second choice
Coated
0 10
Designation RE |APMX § é LE |INSL| IC S
I T
< <
LSMT0202ZER-HM 1 05 @ @ 1.7 6.4 4.2 2.3
LSMT0202R2-MM 2 2 @ e - 6.4 4.3 2.3

@: Line up

I APPLICATION

LSMT-HM LSMT-MM
0.6 0.6
— 05 _. 05
IS 1S
g’ 0.4 g’ 0.4
o Q
(] ©
5 03 5 03 o)
(@] (] g
S S
c 02 g 02 ;
B B £
0.1 0.1 =
a) o P
0
01 0.2 0.3 04 05 0.6 0.7 0.8 01 0.2 0.3 04 05 06 0.7 0.8
Feed per tooth: fz (mm/1) Feed per tooth: fz (mm/1)

. For standard shanks in < 3xD For standard shanks in < 3xD

. For long-neck shanks in = 4xD For long-neck shanks in = 4xD

[l For modular head shanks in = 7xD For modular head shanks in = 7xD

*When the DOC is 0.5 mm or more, the
feed less than 0.15 mm/t is recommended.
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ing

Bl STANDARD CUTTING CONDITIONS

Mill

v
High Feed

Cutting speed Feed per tooth

ISO Workpiece materials Hardness Priori Grades N
P ty Vc (m/min) fz (mm/t)
Carbon steels - 300HB First choice AH3225 100 - 300 0.2-0.8
S45C, S55C, etc.
C45, S55C, etc. - 300HB For wear resistance AH8015 100 - 300 0.2-0.8
. Alloy steels - 300HB First choice AH3225 100 - 300 0.2-0.8
SCM440, 42CrMod4, etc.
42CrMo4, 17Cr3, etc. - 300HB For wear resistance AH8015 100 - 300 0.2-0.8
Prehardened steels 30 - 40HRC First choice AH8015 100 - 200 0.2-05
NAK8O, PXS5, etc. 30-40HRC  Forimpact resistance AH3225 100 - 200 0.2-05

Stainless steels
M SUS304, SUS316, etc. - 200HB First choice AH3225 100 - 150 0.2-0.5
X5CrNi18-9, X5CrNiMo17-12-3, etc.

Gray cast irons 150 - 250HB First choice AH8015 100 - 300 0.2-0.8
FC250, FC300, etc.
. 200, 300, etc. 150 - 250HB For impact resistance AH3225 100 - 300 0.2-0.8
Ductile cast irons 150 - 250HB First choice AH8015 80 - 200 0.2-0.8
FCD600, etc.
600-3, etc. 150 - 250HB For impact resistance AH3225 80 - 200 0.2-0.8
Titanium alloy - 40HRC First choice AH3225 30 - 60 0.1-03
s VHERRA, G - 40HRC For wear resistance AH8015 30 - 60 0.1-0.3
Heat resistance alloy - 40HRC First choice AHB8015 20 - 50 0.1-0.3
InconeljHastelloy,etc: - 40HRC For impact resistance AH3225 20 - 50 0.1-03
SKD61, etc. ) .
X40CrMoV/5-1, etc. 40 - 50HRC First choice AH8015 80 - 150 0.1-0.5
H Hardened steel
SKD11, etc. ~ . . . B
X153CrMoV12, etc. 50 - 60HRC First choice AH8015 50-70 0.1-0.3
v, EEAPPLICATION RANGE
angle
°9E° Shoulder . . Small depth . "
7'2/5 miling ~ Slotting Ramping plunging Plunging (Heﬁgg;r}ged) Enlarged hole

] ae
» <201, 6D2
Max. depth of cut ra’m%)i(ﬁg plmag)éhg Me\t\)/(i'd‘t:rl:_titr;ng m a'énriir;;in g mal\(:l:iﬁ.in Mav;(ld(t;rl:tltr:ng
angle depth plunging 9 enlarged hole
Designation APMX APMX2 RMPX A w oD1 oD2 ae
E/HXLS02MO008... 8 0.5 2 4° 0.2 2 10 15 5.9
E/HXLS02M010... 10 0.5 2 3.3° 0.2 2 14 19 7.9
E/HXLS02MO012... 12 0.5 2 2° 0.2 2 18 23 9.9
E/HXLS02MO016... 16 0.5 2 1.3° 0.2 2 26 31 13.9
E/HXLS02M020... 20 0.5 2 1.2° 0.2 2 34 39 17.9
E/HXLS02M025... 25 0.5 2 1° 0.2 2 44 49 22.9
APMX: with LSMT-HM, APMX2: with LSMT- MM
Tool ggometry on programming LSMT...-HM
\ < Corner R V\{hen Amounttleft Amount Ifft
T%’_S Amount left 2 é\%?g&t left PFOQTS;’“G’“'"Q- t1u r(]r(:ll:n) ?2\1?:::1)
g e 1 0.162 0
z i Corner R when 1.5 0.07 0.14
programming
2 0 0.34
*Recommended
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Tool dia.: eDc (mm), Number of revolutions: n (min-1), Feed speed: Vf (mm/min), Max. depth of cut: ap = 0.5 mm, Number of teeth: CICT

28,CICT=1 010,CICT =2 012 016 220 025
nooVeoon VN Gero2cicto3 W CICT=5 CIcT=6. ﬁ

7,960 3,980 6,370 6,370 5,310 5,310 7,970 3,980 5,970 9,950 3,180 7,950 9,540 2,550 7,650 10,200
Ve =200 m/min, fz = 0.5 mm/t

7,960 3,980 6,370 6,370 5,310 5,310 7,970 3,980 5,970 9,950 3,180 7,950 9,540 2,550 7,650 10,200
Vc =200 m/min, fz = 0.5 mm/t

5970 2,390 4,780 3,820 3,980 3,180 4,780 2,990 3,590 5,980 2,390 4,780 5,740 1,910 4,590 6,120
Vc = 150 m/min, fz = 0.4 mm/t

4,780 1,910 3,820 3,060 3,190 2,550 3,830 2,390 2,870 4,780 1,910 3,820 4,590 1,530 3,680 4,900
Vc =120 m/min, fz = 0.4 mm/t

7,960 3,980 6,370 6,370 5,310 5,310 7,970 3,980 5,970 9,950 3,180 7,950 9,540 2,550 7,650 10,200
Ve =200 m/min, fz = 0.5 mm/t

5970 2,990 4,780 4,780 3,980 3,980 5,970 2,990 4,490 7,480 2,390 5,980 7,170 1,530 4,590 6,120
Ve = 150 m/min, fz = 0.5 mm/t

1,590 320 1,270 510 1,060 420 640 800 480 800 640 640 770 510 620 820
Ve = 40 m/min, fz = 0.2 mm/t

1,190 240 1,000 400 800 320 480 600 360 600 480 480 580 380 460 460
Ve =30 m/min, fz = 0.2 mm/t

4,780 1,430 3,820 2,290 3,190 1,910 2,870 2,390 2,150 3,590 1,910 2,870 3,440 1,530 2,760 3,680
Ve = 120 m/min, fz = 0.3 mm/t

2,390 480 1,910 760 1,590 640 950 1,190 710 1,190 950 950 1,140 760 920 1,220

Ve = 60 m/min, fz = 0.2 mm/t

Milling cutter

Tungaloy Ho41




(o)}
:DoFTRI

EXWXO03

High feed endmill, shank type, with screw clamp system

2

High Feed

GAMP = +23°, GAMF = -7.9° ~ -6.2°

& '{;

Designation APMX m CICT DC DCONMS LS LH LF KAPR WT(kg) Air hole Insert
EXWX03M016C16.0R02 1 16 2 8.9 16 70 30 100 12° 0.14 With WXMUOS...
EXWX03M016C16.0R02L 1 16 2 8.9 16 100 50 150 12° 0.21 With WXMUOS...
EXWX03M020C20.0R03 1 20 3 12.8 20 80 50 130 12° 0.26 With WXMUOQS...
EXWX03M020C20.0R03L 1 20 3 12.8 20 80 80 160 12° 0.31 With WXMUOS...
EXWX03M025C25.0R04 1 25 4 17.8 25 80 60 140 12° 0.46 With WXMUOS...
EXWX03M025C25.0R04L 1 25 4 17.8 25 80 100 180 12° 0.58 With WXMUOS...
EXWX03M032C32.0R05 1 32 5 24.7 32 80 70 150 12° 0.84 With WXMUOQS...
EXWX03M032C32.0R05L 1 32 5 24.7 32 80 120 200 12° 1.11 With WXMUOS...

HXWX03-M
High feed endmill, modular type (TungFlex)

GAMP = +23°, GAMF = -7.9° ~ -6.2°

3 ; ®
Y J
A-A cross section
KAPR -~
Designation APMX[E/S cicT DC OAL LF H DCSFMS KAPR CRKS WT(kg) Airhole Insert
Ar.;;?]rglzch HXWX03M016MO08R02 1 16 2 8.9 42 25 10 12.8 12° M8 0.03 With WXMUOS...
. HXWX03M020M10R03 1 20 3 12.8 49 30 15 17.8 12° M10 0.06 With WXMUOS...
12} HXWX03M025M12R04 1 25 4 17.8 57 35 17 20.8 12° M12 0.1 With WXMUOS...
HXWX03M032M16R05 1 32 5 24.7 63 40 22 28.8 12° M16 0.21 With WXMUOS...

SPARE PARTS & /

Designation Clamping screw Wrench
EXWXO03..., HXWXO03... CSPB-2.5SH IP-7D

Recommended clamping torque: 1.1 N*m

Reference pages: Standard cutting conditions — H044 - H045, TungFlex — H036 - HO37
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poFTRI
TXWX03
High feed bore type milling with screw clamp system

GAMP = +23°, GAMF = -6.2° ~ -6.1°
e DCSFMS ‘
o o= DCONMS | 4 4

A 2o L | =28

- ,

Designation APMX CICT DC DCSFMS DCONMS CBDP LF b KWW KAPR WT(kg) Air hole Insert
40 6

CBDP

LF

TXWX03M040B16.0R06 1 32.7 35 16 18 40 5.6 8.4 12° 0.22 With WXMUOS...
TXWX03M050B22.0R08 1 50 8 42.7 47 22 20 50 6.3 10.4 12° 0.46 With WXMUO3...
SPARE PARTS & @ /
Designation Clamping screw Shell locking bolt Wrench
EXWXO03M... CSPB-2.5SH = IP-7D
TXWX03M040B16.0R06 CSPB-2.5SH CMB8X30H IP-7D
TXWX03M050B22.0R08 CSPB-2.5SH CM10X30H IP-7D

Recommended clamping torque: 1.1 N*m

I INSERT
WXMU0303-MM

- Steel * |y

M Stainless *

- Cast iron

Adh
- Non-ferrous
- Superalloy ¢ | ¥ : First choice
*

H Hard materials ¥< : Second choice

Milling cutter

Coated
) ) 0 10
Designation RE APMX| N 5 IC | S

o ®

Iz

<<
WXMUO303ZER-MM 1.2 110 e 6.35 | 3.63
@ : Line up

Reference pages: Standard cutting conditions — H044 - H045
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Milling

High Feed

Sl STANDARD CUTTING CONDITIONS

Cutting speed

Feed per tooth

ISO Workpiece materials Hardness Priority Grades Chipbreaker Ve (m/min) fz (mm/t)
Low carbon steel First choice AH3225
S15C, SS400, etc. - 300HB MM 100 - 300 0.5-1.5
C15E4, E275A, etc. For wear resistance AH8015
Carbon steel, Alloy steel First choice AH3225
. S55C, SCM440, etc. - 300HB MM 100 - 250 0.5-1.5
C55, 42CrMoS4, etc. For wear resistance AHB8015
First choice AH3225
apaaened steel 30 - 40HRC MM 100 - 200 05-1.2
b b CUE: For wear resistance AH8015
Austenitic Stainless steel
SUS304, SUS316, etc. - 200HB First choice AH3225 MM 80 - 150 0.5-1
M X5CrNi18-9, X5CrNiMo17-12-2, etc.
Martensitic Stainless steel
SUS410, SUS420J1, etc. - 200HB First choice AH3225 MM 50 - 120 0.3-1
X12Cr13, X20Cr13, etc.
Grey cast iron First choice AH8015
FC250, FC300, etc. 150 - 250HB MM 100 - 300 05-1.5
. 250, 300, etc. For impact resistance AH3225
Ductile cast iron First choice AH8015
FCD400, etc. 150 - 250HB MM 80 - 200 0.5-1.5
400-15, 600-3, etc. For impact resistance AH3225
Ii'fg;‘\'llfvag‘t’g’ - 40HRC First choice AH3225 MM 30 - 60 03-0.7
SUEEEER - 40HRC First choice AH8015 MM 20 - 50 0.1-0.3
Inconel718, etc.
First choice AH8015
OO 40~ 50HRC MM 80 - 150 01-05
D . For impact resistance AH3225
H Hardened steel
SKD11, etc. . .
X153CrMoV12, etc. 50 - 60HRC First choice AH8015 MM 50-70 0.05-0.1
Approach
ange [l APPLICATION RANGE
7-25
— s Drillin
Shoulder mall depth Plungin rifing Enlarged hole
milling Slotting  Ramping plunging ong (Helical feed) ‘
— —>
1 1 > ‘
I
| |
RMPX ‘ \ : | ‘
Traversing < ! ‘ ‘ i
| < l Y ‘
A wW | %
e !
# ! . le2€
| oD1, oD2
Max. depth Max. Max. Max. cutting Min. Max. Max. cutting
of. cutp ramping plunging width machinable machinable width in
angle depth in plunging hole dia. hole dia. enlarged hole
Designation APMX RMPX A w oD1 oD2 ae
E/HXWX03MO16... 16 1 3 0.3 4 25 30 12
E/HXWX03MO020... 20 1 2 0.3 4 31 38 16
E/HXWX03MO025... 25 1 1.4 0.3 4 41 48 21
E/HXWX03MO032... 32 1 1 0.3 4 54 62 28
TXWXO03MO040... 40 1 0.7 0.3 4 71 78 36
TXWX03MO050... 50 1 0.6 0.3 4 87 98 46
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Tool dia: DCX (mm), Number of revolution: n (min'), Feed speed: Vf (nm/min), Max. depth of cut: APMX = 1 mm, Number of teeth: CICT

016, CICT =2 220, CICT =3 025, CICT =4 032, CICT =5 040, CICT =6 050, CICT =8
n VE n 4 n 1’43 n VE n 43 n Vi
3,981 7,962 3,185 9,554 2,548 10,191 1,990 9,952 1,592 9,554 1,274 10,191

Ve = 200 m/min, fz =1 mm/t
3,981 7,962 3,185 9,554 2,548 10,191 1,990 9,952 1,592 9,554 1,274 10,191
Ve =200 m/min, fz = 1 mm/t
2,986 4,180 2,389 5,016 1,911 5,350 1,493 5,225 1,194 5,016 955 5,350
Ve = 150 m/min, fz = 0.7 mm/t
2,389 2,389 1,911 2,866 1,529 3,057 1,194 2,986 955 2,866 764 3,057
Ve =120 m/min, fz = 0.5 mm/t
1,990 1,194 1,592 1,433 1,274 1,529 995 1,493 796 1,433 637 1,529
Ve = 100 m/min, fz = 0.3 mm/t
3,981 7,962 3,185 9,554 2,548 10,191 1,990 9,952 1,692 9,554 1,274 10,191
Ve = 200 m/min, fz = 1 mm/t
2,986 5,971 2,389 7,166 1,911 7,643 1,493 7,464 1,194 7,166 955 7,643
Vc = 150 m/min, fz = 1 mm/t
796 637 637 764 510 815 398 796 318 764 255 815
Vc = 40 m/min, fz = 0.4 mm/t
597 239 478 287 382 306 299 299 239 287 191 306
Vc = 30 m/min, fz = 0.2 mm/t
2,389 1,433 1,911 1,720 1,529 1,834 1,194 1,791 955 1,720 764 1,834
Vc = 120 m/min, fz = 0.3 mm/t
1,194 239 955 287 764 306 597 299 478 287 382 306
Ve