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Three decades of know-how
developing the most efficient solutions
for High-Feed Milling (HFM)

Tungaloy quickly
detects the emerging
needs for higher
efficiency in face
milling in the late
1990s and introduces
the MillFeed TXP
series to the market.

Tungaloy introduces its
DoFeed line in 2010
as the market starts to
prefer more compact
but faster machines.
DoFeed revolutionized
the concept of high-
feed milling, offering
large diameter cutters
with higher feed rates.

-
N
-
N

TungForceFeed,
MillQuadFeed, and
DoTwistBall continue
Tungaloy's legacy of
offering highly efficient
products to the
market, reflecting

the company's core
concept of accelerated
machining.
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WHY N2

HFM is the go-to solution for accelerated machining!

In today’s hypercompetitive machining market, cycle time plays a
major role in determining the productivity and profitability of any
given job

Simply increasing the speed or revolutions per minute (RPM) may
appear to decrease the cycle time at a glance. A reduction in cycle
time, however, is minimized by the time spent on changing inserts as
the increase in speed or RPM shortens tool life. This additional job
also increases the overall tool cost.

High-feed milling (HFM) is the solution for this problem. The tool
works at elevated feed rates with modest speed or RPM, which
reduces cycle time while extending tool life.

Thus, HFM has drastically transformed the
world of milling. These flexible and versatile
tools offer incomparable advantages over
other milling products: dramatically reduced
cycle time and cost, longer tool life, and higher
quality of finished parts.

Machining faster and
more efficiently -
Long overhang and
large components

HFM specializes in long-reach applications,
such as deep-hole and pocket machining.
Combined with its capability of ramping,
Tungaloy's high-feed cutters perform well in
helical interpolation, where the tool moves

in a circular motion to X and Y axes while
simultaneously moving downward on the Z axis.

HFM is also the most suitable operation for
machining large components. However, an
additional finishing pass is usually required to
clean up the rough surface. Using wiper inserts
on Tungaloy's HFM cutters helps customers
achieve outstanding surface finish with no
reduction in feed rate, thereby drastically
making the overall machining process more

I efficient.
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HIGH-FEED MILLING

Simplifying the processes for near net shape

HFM provides high metal removal rate despite its small depth of cut. As this feature makes workpiece materials closer
to the desired shape in one operation, semi-finishing operations can often be eliminated, and the finishing process can
be simplified.

Versatility

Versatility is another advantage of HFM. Tungaloy offers HFM inserts with very positive cutting edges, which easily shear
the material without work hardening.

For an example, DoFeed cutters can machine multiple hole diameters and produce counterbore and countersink in the
same operation with no need to change or purchase multiple tools. This versatility helps customers save both cost and
time.
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The HFM mechanism is based on the “chip thinning” principle

First utilized in the die and mold industry, high-feed milling is =
a machining method that pairs shallow depth of cut (DOC)
with high feed rate up to 2.0 mm per tooth. This combination
maximizes the amount of metal being removed from a part
and increases the number of finished parts in a given time.

The HFM mechanism is based on the “chip thinning” effect.
The thickness of a chip depends on the entry angle of a
milling cutter. A cutter with a 90° entry angle has no benefit of
chip thinning as the feed per tooth at 0.2 mm only creates
chips 0.2 mm thick (Fig. 1). In the case of a cutter with a 45°
entry angle, feed per tooth at 0.28 mm creates chips 0.2 mm
thick (Fig. 2), which allows the feed to be increased, resulting
in reduced cycle time. Fig. 3 shows the chip thinning effect of
DoFeed, Tungaloy’s best selling HFM line, where the feed per
tooth at 0.77 mm also provides chips 0.2 mm thick. Such an
increase in the feed per tooth helps customers cut the cycle
time by half or even more.

Low cutting force is another advantage of HFM. The entry
angle on a cutter decides the direction of the cutting force.
A 90° cutter (Fig. 1) will produce cutting force that acts i
perpendicular to the spindle, putting incredible pressure on : *»

the tool. As for a 45° cutter (Fig. 2), cutting force acts against i «_.__j..»"

the spindle at a 45° angle. With DoFeed, cutting force is , o
almost parallel to the spindle due to its acute entry angle (Fig.

3), which means there is less pressure on the spindle. DoFeed series

Fig.1 Fig.2 Fig.3

Chip thickness: 0.2 mm

Chip thickness:
0.2 mm
Chip thickness:
450 70.2 mm
W )(15°-179)
Feed per tooth: 0.2 mm/t Feed per tooth: 0.28 mm/t Feed per tooth: 0.77 mm/t
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HIGH-FEED MILLING

TOOL SELECTION
GUIDE

Selecting the right tool to maximize profitability

Tungaloy’s High-Feed MillLines is shown on this chart in relation to
tool diameter and depth of cut

qe)j A vaAD
3 MILLQIFEED 5°
MILLQFEED 09 ‘
€ DOFEEDO03 —
E [runGalov
(J: oORCE ’
2 |TuNeFFEED
X
: hod
L DOFEED06
| o
T
£
@ >
Small L
ma Tool dia. (mm) aroe
TUNGMEISTER DOTSALL 4R DOFEEDQUAD
Priority on accuracy Priority on large D.O.C and S Priority on economics
ramping
In principle, if the spindle power increases, higher cutting suddenly stop the machine. To prevent such a problem
parameters, including higher feed per tooth, larger cutting from happening, it is recommended to calculate the
diameter, and denser tooth pitch, can be used on a theoretical cutting force prior to machining and ensure
machine. However, if the parameters are set too high, that the cutting parameters are set within the limits.

the cutting force may exceed the spindle capacity and
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Tool and application choices

TungForceFeed DoFeed MillQuadFeed | DoTwistBall | DoFeedQuad | TungMeister

Long overhang

X

o WO oW

Interrupted surface

\ 4 ) <
2 x T = ﬁ - =
ol;, § /“ =P | ’ 87 a=-
T ] . p T W e - — o | -l'l—-
‘ ' ‘ | L e 4 & ‘ u;’ j--._,.
& W o y u .
“ K w i 4 —
Tool diameter 08 - 025 216 - 2200 225 - 9160 220 - 063 250 - 0125 210 - 220
Depth of cut (APMX) 0.5 1/15 1/15/2/25 137/2 2 0.6-1.5
Entry angle 12° 17°/18° 7°/12°/10°/ 14° 20°/ 25° 182 R
No. of corners (insert) 2 4 4 4 8 1
® BT30/ SK30 / CAT30
Jo
£ N | BT40/ SK40 / CAT40
o0
@ BT50 / SK50 / CAT50 I I I ‘
Facing
Shouldering
Shouldering R
% Kk *
Slotting
Slotting R
R/OR
Profiling
C
el
5
ot Pocketing
<
Plunging

2

>
X
>

Thin workpiece

™
SR B b

)
X
) o

pke

¥ : Most suitable
57+ Suitable
: Usable
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HIGH-FEED MILLING

Insert grade choices for each workpiece material

ISO Workpiece material

Carbon steels
. Alloy steels
Austenitic stainless steels
Ferritic stainless steels
M Martensitic stainless steels
Precipitation hardening stainless steels
Gray cast irons

. Ductile cast irons

Titanium alloys
Supper alloys
Plastic mold steels

Hot mold steels

Cold mold steels

Hardness

- 300HB

- 200HB

- 200HB

- 40HRC

- 250HB

- 40HRC

- 40HRC

- 45HRC

45 - 55HRC

55 - 60HRC

1st choice

AH3225

AHI30

AHI20

AHI30
AHS8O0IS5
AH3225
AHSB8O0IS
AHSB8O00S

Wear resistance

AHSB8OIS

AH3135

AHSB8OIS

AH3135

AHS8OIS

AHSB8O00S5

Fracture resistance

AH3I35

AH3225

AHI20
AH3I35

AHSB8OIS
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HIGH-FEED MILLING

MILESTONE
PRODUCTS

Offering a wide range of HFM tools and inserts,
covering the vast application needs in the market

DOFEED

TUNGALOY

Versatility at its finest

e Perfect for ramping, plunging, hole enlarging, slotting, drilling, and shoulder
milling in a wide range of industries

e Smooth chip evacuation and minimal chattering

¢ High productivity due to close-pitch design

e Maximum feed rate: 1.5 mm/z

See Tungaloy Report "DoFeed" APMX'= 1 mm APMX =1.5 mm

2 Vﬁr’ ¥ 15
u E : L A
LNMUOS... LNMUOG...
MJ & ML & MS MJ & ML
(4 cutting edges) (4 cutting edges)

MILLQEEED

TUNGALOY

Highly versatile series with the APMX = 1.5 mm APMX = 1 i
unique insert design that allows
vj_12°

changing entry angles
SWMT0904ZER-MM # SWMTO904UER-MM

* Two types of inserts fit on one cutter body, : .
providing two different entry angles (4 cutting edges) (4 cutting edges)

M
o

® ZER type: For general application with low cutting

force APMX = 2.5 mm

\J

: 314°

SWMT1506ZER-MM & MT } SWMT1506UER-MM
(4 cutting edges) (4 cutting edges)

APMX = 2 mm

o
A

o UER type: Suitable for difficult-to-cut materials
and long overhang machining

e Maximum feed rate: 2 mm/z

See Tungaloy Report "MillQuadFeed" ar:%

12
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TUNGIFEEED

TUNGALOY

HFM cutter with robust design in small diameters

e Strong insert corner for high-feed operations

e Incredible productivity thanks to extra close-pitch tool

* R2 round insert is also mountable APMX = 0.5 mm

/
T

A
LSMTO2...HM
(2 cutting edges)

° Maximum feed rate: 0.8 mm/z

See Tungaloy Report "TungForceFeed"

DOTSALL

TUNGALOY

Unique twist on the insert ensures
stability and maximizes productivity

® R4,5,6 round inserts are also mountable

APMX = 1.3 mm APMX = 2 mm

E 520°
1

Y A
LNMX04...HJ LNMXO06...HJ
(4 cutting edges) (4 cutting edges)

® High machining efficiency with 30% greater D.O.C

* Maximum feed rate: 1.3 mm/z

on

See Tungaloy Report "DoTwistBall"
1o
DOFEEDQUAD

TUNGALOY

Economical tool for rough operations

¢ Dovetail clamping prevents inserts from lifting up during
heavy roughing operations

APMX = 2 mm

'/?3°

A

e Maximum feed rate: 2 mm/z

SQMU...MJ

See Tungaloy Report "DoFeedQuad (8 cutting edges)

TUNGMEISTER VFX

TUNGALOY

Indexable solid carbide head

¢ Highly accurate repeatability

APMX = 0.6 - 2.2 mm

¢ Drastically reduces tool changeover time

* Maximum feed rate: 1 mm/z

See Tungaloy Report "TungMeister"

www.tungaloy.com 13



HIGH-FEED MILLING

INDUSTRY
SEGMENTS

The right tool for each application

Die & Mold

INDUSTRY

The die and mold industry requires machining complex 3D forms. Stamping, forming, forging dies, as well as injection
and blow molds are all examples of processes in the industry that may require the final product to precisely meet the
required dimensions for mass production. HFM is an important topic for die and mold machining because of the need
to take light milling passes in order to obtain both the required geometry and the surface finish.

DOTSALL

TUNGALOY

DoFeed features a close-

. . . DoTwistBall
pitch design to allow .
increased feed rate in gjggi;:%?\le chip

fili ions.
profiling operations in pocketing
operations.

TTTTTTTT

MillQuadFeed provides
high metal removal rate,
especially in face milling.

. TUNGFFEED

TUNGALOY

TungForceFeed
specializes in
machining narrow
work areas with its
small diameters.

¥
i

. ’%"illQuadFeed provides
i g long tool life in machining

difficult-to-cut materials
due to its low entry angle.
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— || |
Power (Generation

INDUSTRY

The power generation industry is known for using components made of complex structures in stainless steel or heat-
resistant alloys. Maching such parts requires cutters that not only feature sharp cutting edges but also offer high metal
removal rate at low depth of cut. With well-balanced toughness and cutting edge sharpness, Tungaloy’s high-feed mills
assure stable machining even in delicate operations.

DOFEED

TUNGALOY.

TUNGFFEED

TUNGALOY

DoFeed's low
cutting force
prevents chattering
even with long
overhang.

TungForceFeed
specializes in
machining narrow
work areas with its
small diameters.

INDUSTRY

i
Aerospace

Many components in the aerospace industry are made of tough materials, such as precipitation hardened stainless steel
and titanium alloy. Standard tools quickly wear out while machining such parts, making it difficult to balance tool life and
machining performance. Tungaloy’s close-pitched high-feed mills guarantee accelerated machining even in aerospace
manufacturing.

TUNGALOY. TUNGALOY

DOFEED MILLQEEED

Priority on productivity Priority on tool life

DoFeed can MillQuadFeed
machine titanium provides long
alloys with high tool life in

feed and speed | machining
because of 5 difficult-to-cut
its close-pitch materials due

design. to its low entry

angle.

www.tungaloy.com 15



HIGH-FEED MILLING

TEGHNIGAL GUIDES
AND TIPS IN HFM

For maximum performance

DC and DCX

Effective diameter DC is usually smaller than tool diameter DCX.

DCSFMS
DCONMS
Q&
KWW @
>t o r——n r— —n
| Designation apmx 5@ icict! pc |
| i TXNO6R050M22.0E04 1.5 I 50 I 4 | 376 |
. =~ y L — — 41 L — — 41
- 2 x
o :
o <
|/
DC -150
DCX

Theoretical radius and programming

CAD/CAM systems require a defined radius dimension to program wall/shoulder machining. The parameters shown
below are used for programming DoFeed’s EXNOG/TXNO6 inserts. The “R” noted below is defined as the theoretical
radius used for programming.

When programming the machining process, the theoretical radius (R) and the actual profile left uncut on the machined
surface (t1) should be noted. Here, R = 3 mm is recommended for a EXNO6/TXNO6 insert. If a larger radius (such as
R =4 mm) is programmed, an overcut (t2) of 0.26 mm may occur and the dimensional accuracy may deviate from the
requirement.

Amount left Corner R | Amount left | Amount left

as overcut when asuncut | as overcut
prgﬁrr‘agm- t to
2 1 -
. = RPG 3 0.77 -
. 4 0.54 0.26

Corner R when

Amount left programming

as uncut

Each value above is calculated theoretically at the maximum condition.
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Long overhang and chattering

HFM offers chatter-free, stable machining with long overhang settings because the cutting force directs axially towards
the spindle. However, vibration may still occur with long-reach tools of 5xD or greater. The following measures are
recommended to eliminate chattering in such conditions.

Change the cutting tool

1. Use inserts with a small entry angle

If the entry angle of the insert is small, the cutting force is directed axially towards the machine spindle during HFM
operations, which minimizes tool vibration. Use inserts with an entry angle as small as possible to minimize chatter and
maximize machining stability.

DOTSALL 04 DOFEED03 MILLQFEED 09 MILLQIFEED 09

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

SWMT0904ZER type SWMT0904UER type
Cutting force
: ’ direction to tool

Unstable Stable

Machlnlng stability in long overhang

2. Use a coarse-pitched tool
Using a coarse-pitched tool will decrease the number of cutting edges simultaneously in contact with the workpiece and
reduce chattering. If an additional stability is needed, use a sharper chipbreaker after selecting a coarse-pitched tool.

Close Pitch Coarse Pitch

Change the cutting parameters

Optimizing the cutting parameters to 70% of the recommended values may minimize vibration. Adjust the parameters in
the following order:

1: Reduce the cutting speed (Vc)
2: Reduce the DOC (ap)
3: Reduce the feed rate (fz)

(Note: Using a feed rate of 0.5 mm/z or lower may adversely increase vibration.)

www.tungaloy.com 17



HIGH-FEED MILLING

Machining thin workpieces with weak fixture

Workpieces in a thin, flat structure with weak fixture setting are prone to chatter. To minimize vibration, reduce thrust
force by decreasing D.O.C. or feed rate. Another option is to use a cutter with a bigger entry angle for reduced thrust

\‘%N\N\

DOTSALL 04 DOFEED03 MILLQFEED 09 MILLQFEED 09

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

SWMT0904ZER type SWMT0904UER type
Cuttmg force
dlrectlon to
workpiece
Stable Unstable

Machlmng stability in thin workpiece

Milling unstable surfaces

Milling unstable surfaces, including scale removal, is a troublesome operation. Insert damage is common in these
operations, hindering unmanned machine operations. Many customers choose a high-feed cutter as a safe and
productive machining solution. However, due to surface unevenness, a high-feed cutter is forced to make unproductive
"air cut" passes before the surfaces reach a quality high enough for the finishing operations to follow.

MillQuadFeed is an extremely efficient milling solution for unstable surfaces. With its high-feed capability of 2 mm per
tooth at 2.5 mm depth of cut, MillQuadFeed ensures high stability and metal removal rates. Face milling cutter with
round inserts, for example DoTripleMill with round inserts, is another solution. One single set of inserts can be used for
both highly efficient scale removal and follow-up high-feed milling.

Small depth of cut High depth of cut
DOFEEDO03 MILLQFEED 15
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HIGH-FEED MILLING

FIELD TEST
REPORTS

Success stories with Tungaloy's HFM products

TUNGEFFEED

TUNGALOY

Die & Mold
H

Part: Stamping die part
Material: SKD61 / x40CrMoV5-1 (45HRC)
Cutter: EXLS02M012C12.0LH50R02 (912, z = 2)
Insert: LSMT0202ZER-HM
Grade: AH3225
Cutting conditions:

)\c/c =01;3 m//min ”

sz ; Sborgm rf] i g Productivity,

ap = 0.3 mm %

ae=12mm g 8
Process: Face milling e .
Machine: Vertical MC, BT50 §

£ 4
=
T URIGFIEEED Competitor

Part: Mold =
Material: S50C \I'!‘I. Die & Mold
Cutter: EXLS02M012C12.0LH50R02 (212, z = 2) =
Insert: LSMT0202ZER-HM .
Grade: AH3225
Cutting conditions:

Ve = 200 m/min "t

fz = 0.6 mm/z
Vf = 6370 mm/min
ap =0.3 mm
ae =12 mm
Process: Shouldering, Air blow

Machine: Vertical M/C, BT30

25

Productivity,

20

Metal removal rate Q (cm?/ min.)
(%]

0

TUNGFFEED competitor
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Part: Linear guide part

Material: S50C

Cutter: HXLS02MO016MO8R05 (216, z = 5)
Insert: LSMT0202ZER-HM

Grade: AH3225

Cutting conditions:
70

Die & Mold

INDUSTRY

Vc =181 m/min

fz =0.5 mm/z

Vf = 9000 mm/min

ap = 0.4 mm

ae =16 mm
Process: Slotting, Wet

Machine: Vertical M/C, BT30

60

50

40

30

20

10

Metal removal rate Q (cm®/ min.)

0

Productivity,
1.25 times!

TUNGIFFEED compstitor

DOFEED

TUNGALOY

_~ ]
Die & Mold

INDUSTRY

Part: Back block
Material: Prehardened steel HPM7 (HRC30)
Cutter: TXNOBR0O80OM31.7-08 (@80, z = 8)
Insert: LNMUOBX5ZER-MJ
Grade: AH3035
Cutting conditions: 100

Vc = 115 m/min

fz=0.7 mm/z 80

VI = 2564 mm/min

Tool life
1.5 times!

ap=1.1mm é 60
ae =42 mm o
Process: Contour milling, .é 40
Air blow .
Machine: Vertical M/C, BT50
ODOFEED Competitor
Part: Turbine blade
Material: Heat resistant cast steel Power Generation
Cutter: EXNO3R035M32.0-05 (235, z = 5) e
Insert: LNMUO303ZER-ML
Grade: AH725
Cutting conditions:
Ve = 70 m/min 20
fz = 0.5 mm/z 2 Productivity,
Vf = 1590 mm/min £
ap =0.5mm e
ae = 30 mm o ¥
Process: Shoulder miling, Wet € 15
Machine: Vertical M/C, BT50 g o
b=
0

DOFEED Competitor

www.tungaloy.com 21




HIGH-FEED MILLING

e

Part: Airplane component

Material: Ti-6Al-4V (36HRC) K% AGTOSD&CG
Cutter: EXNO3R025M25.0-05 (925, z = 5)
Insert: LNMUOS03ZER-ML .
Grade: AH725
Cutting conditions:
Ve = 50 m/min
fz=0.7 mm/z 30
Vf = 2230 mm/min < Productivity,
ap =0.5mm £
ae =25mm 5 2
Process: Pocket milling, Wet e
Machine: Vertical M/C, BT40 - *
g 10}
b=
ODOFEED Competitor
Part: End fitting
Material: Ti-6AI-4V A@I’OSD&C@
Cutter: EXNO3R025M25.0-05 (@25, z = 5) " INDUSTRY
Insert: LNMUO303ZER-ML
Grade: AH130
Cutting conditions:
Vc = 40 m/min .
(/Zf = ?gorgrr?w/rfw/min = Tool life
ap =0.8 mm g’ 4 2.5 times!
ae = variable 3 ,
Process: Rough pocket milling, 8
Wet % ol
Machine: Horizontal M/C =
K=
0
DOFEED Compstitor
Part: Body
Material: FCMP45-06
Cutter: TXNOBR050M22.0E05 (950, z = 5)
Insert: LNMUOBX5ZER-MJ
Grade: AH130
Cutting conditions:
Vc =170 m/min
fz=1mm/z
Vf = 5410 mm/min
ap=1.3mm 300
ae =38 mm
Process: Plunging / Helical milling, < #*°
Dry 200
Machine: Horizontal M/C, BT50

o
o

Metal removal rate Q (cm®/ min.)
I @
o o

22
e
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Part: Automotive parts - — ]
Material: DHA WORLD (X40CrMoV5-1) 44HRC Die & Mold
Cutter: TXNOBRO8OM31.7-08 (280, z = 8) =
Insert: LNMUOBX5ZER-MJ x7
LNGUOBX5ZER-W x1 (Wiper)
Grade: AH725
Cutting conditions:
Ve = 151 m/min %0
fz=0.11 mm/z £ o
Vf = 529 mm/min < L.
ap=0.1 mm 5=
ae =60 mm 92’ 2
Process: Face milling, Air blow % 15
Machine: Vertical M/C, BT50 £
% 0.5
=
0
DOFEED Competitor
Part: Discharge casing
Material: Duplex stainless steel P G J[
Cutter: TXNOBR200M47.6-12 (2200, z = 12) ower enerang[j
Insert: LNMUOBX5ZER-MJ
Grade: AH3035 M
Cutting conditions: B Metal rormoval et
Vc =75 m/min —e— Tool life
fz = 0.97 mm/z _
Vf = 1.400 mm/min g
ap =0.5mm > §
ae = 160 mm 5 5
Process: Face milling: Interrupted, EE; 8
© [0}
Dry § %
Machine: Vertical M/C, BT50 £ =
= e
g
0 0
DOFEED Competitor
Part: Impeller wing
Material: SRUD, SUS630
Cutter: TXNOBR0O80OM31.7E08 (280, z = 8§)
Insert: LNMUOBX5ZER-MJ M
Grade: AH3035
Cutting conditions:
Vc = 46.7 m/min
fz = 0.67 mm/z
Vf = 997 mm/min
ap =0.7mm 20 .
ae = variable Tool life
Process: Pocketing, Wet 15 2.6 times!
Machine: Vertical M/C, BT50

Tool life (pieces / corner)
o >

0

DOFEED Competitor

www.tungaloy.com 23
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HIGH-FEED MILLING

MILLQEEED

WQ

Part: Stamping die
Material: S45C /C45 (28HRC)
Cutter: TXSW09M050B22.0R07 (250, z=7)
Insert: SWMT0904ZER-MM
Grade: AH3135
Cutting conditions: 200

VGi= 204 m/min Z 550 Productivity,

fz = 0.84 mm/z E

Vi = 7600 mm/min g 900

ap =0.9mm 69250

ae =50 mm £ 500
Process: Pocketing, Air blow é 150
Machine: Vertical M/C, BT50 g 100

Mll_OI_QﬁBEED Competitor

Part: Gearwheel
Material: SUS316Ti Power Generation
Cutter: TXSWO9MO40B16.0R05 (240, 7 = 5)
Insert: SWMT0904UER-MM M
Grade: AH3135

Cutting conditions:
Vc = 100 m/min 0

fz =0.6 mm/z Z Productivity,
Vf = 2400 mm/min £
ap =0.7 mm E 9
ae =40 mm S
Process: Face milling, Air blow & 40
Machine: Horizontal M/C, BT50 g 30
§ 2
é 10
0
MILLQEEED Competitor
Part: Vacuum valve .
Material: SUS316L Qil & Gas
Cutter: TXSW09M050B22.0R07 (250, z=7)
Insert: SWMTO0904UER-MM M
Grade: AH3135

Cutting conditions:

Vc = 100 m/min
fz=1.2 mm/z

Vf = 5350 mm/min
ap =0.5mm

ae =-50 mm

(2]
o

Productivity,

N
o

N
o

o
o

Metal removal rate Q (cm®/ min.)

Process: Pocketing, Dry -
Machine: Horizontal M/C, BT50 s ,
40
20
0

MlLLQﬁBEED Competitor
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Part: Ship crankshaft
Material: SCM440
Cutter: TXSW15J100B31.7R06 (2100, z = 6)
Insert: SWMT1506ZER-MJ
Grade: AH3135
Cutting conditions:
}/c =21 50 r/n/min 600
Z=2Z2Mm/z — o -
Vf = 5730 mm/min é 500 ARLIEL
ap =2.0mm =
ae =44 mm 3400
Process: Face milling, Air blow g 300
Machine: Turning center, 51kw ]
g 200
é 100
=
0 ||
MILLQEEED competitor
Part: Windmill housing
Material: Ductile cast iron 450 (GGG40) Power Generation
Cutter: TXSW15J125B40.0R07 (2125, z = 7)
Insert: SWMT1506ZER-MJ
Grade: AH120
Cutting conditions:
Ve = 220 m/min 2000
fz =1.3 mm/z z Productivity,
Vf = 5020 mm/min E
ap =2.5mm E 1500
ae = 1256 mm >
Process: Face milling, Air blow £ 1000}
Machine: Horizontal M/C, BT50  §
g 500
3
0
MILLQEEED Competitor
T WIS T
=
AI'I' Power Generation
Part: Planetary carrier
Material: Stainless steel X5CrNiNb 18-10
Cutter: EXLN04M032C32.0R05 (232, z = 5)
Insert: LNMX0405ZER-HJ
Grade: AH3135
Cutting conditions:
Vc = 140 m/min _
fz=0.7 mm/z £
Vf = 4874 mm/min o
ap=1.2mm 5
ae =32mm it
Process: Deep 3D profiling, %
Air blow 2
Machine: Vertical M/C, BT50 <
>
0

DoTéZLL Competitor
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HIGH-FEED MILLING

Part: Turbine blade < L—\ .
Material: 12CrMo Power Generation
Cutter: TXLNO4M050B22.0R07 (250, z=7)
Insert: LNMX0405R4-MJ M
Grade: AH3135
Cutting conditions:
Ve =270 m/min -
fz =0.23 mm/z g
Vf = 2767 mm/min 3
ap =0.8mm 8
ae =25mm 2
Process: Profiling, g
Wet )
Machine: Vertical M/C, BT50 2 B e
0
DOTéZLL Competitor
Part: Slide Core Die & Molc
Material: NAKS80 (HRC40)
Cutter: EXLNO4M025C25.0R03 (925, z = 3)
Insert: LNMX0405R4-MJ
Grade: AH3135
Cutting conditions:
Ve = 150 m/min 0
z i !
LS 2 £ 3.4 times!
Vf = 1719 mm/min =
ap =4 mm 5
ae=7mm i
Process: Shoulder milling, s 2
Wet %
Machine: Vertical M/C 5 10
2
0 WIST
DOTEBALL competitor
Part: Arm
Material: SC480
Cutter: EXLNO4M032C32.0R04 (232, z = 4)
Insert: LNMX0405ZER-HJ
Grade: AH3135
Il Metal removal rate
Cutting conditions: —e—Tool life
Vc = 200 m/min " &
fz=0.36 mm/z £ =
Vf = 2865 mm/min oy 5
ap=12mm g iw’
ae=10mm 9 g
Process: Hole enlarging = %
Machine: Horizontal M/C 2 2
o )
=
0

0
DO TEALL Compstitor
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FEED the SPEED - TUNGALOY ACCELERATED MACHINNG

Part: Die — -]
. ] .

Material: DAC10 (Tool steel, 48HRC) Die & Mold
Cutter: TXLNO4M040B16.0R06 (240, z = 6) Ll INDUSTRY
Insert: LNMX0405ZER-HJ
Grade: AH120
Cutting conditions:

Ve = 100 m/min % .

fz = 0.44 mm/z o5 Tool life

Vi = 2100 mm/min

ap =1.96 mm 8 20

ae = variable 8
Process: Contouring, Airblow & |
Machine: Vertical M/C, BT50 8 10

5

0
wisT

DO TEALL Competitor

DOFEEDQUAD

TUNGALOY

Part: Body and frame
Material: Super-duplex stainless steel
Cutter: TXQ12R080M27.0E05 (280, z = 5)
Insert: SQMU1206ZSR-MJ
Grade: AH130
Cutting conditions: % . .
= Pr tivit
Vc = 80 m/min € 50 Ll Y
fz=0.6 mm/z 2
Vf = 960 mm/min < 40
O
ap =0.8mm 2 ol
ae=70mm =
Process: Face milling, Dry g 20
Machine: Multi-axis M/C 5 10
s

0

DOFEEDQUA D Competitor

TUNGMEISTER 2\ £

Engineering
Part: Herringbone gear
Material: SCMA440 / 42CrMo4 (34HRC) .
Shank: VTSD12L110S06-W-A
Head: VFX120L01.0R25-02S08 (212, z = 2)
Grade: AH725
Cutting conditions: 0
Ve = 120 m/min < Productivity,
fz=0.8 mm/z E
Vf = 5093 mm/min g %0
ap = 0.6 mm S
ae =127 mm £ 5
Process: Slot milling, 1000 PSI &
Machine: Horizontal M/C 5
IS
3

0

TUNGMEISTER Competitor
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VVorlawide Network

Head Office & Production
Facilities in Japan

Tungaloy Corporation

Head Office

11-1 Yoshima Kogyodanchi

Iwaki-city, Fukushima 970-1144 Japan
Phone: +81-246-36-8501

Fax: +81-246-36-8542
www.tungaloy.com

Iwaki Plant
Products: Cutting Tools

Nagoya Plant

Products: Cutting Tools

Kyushu Plant
Products: PCBN
PCD Tools
Deep Hole Drills

Nirasaki Plant

Products: Cutting Tools
Friction Materials (TungFric)
Wear Resistant Tools
Civil Engineering Tools

Member IMC Group

Sales Channels

Tungaloy America, Inc.
3726 N Ventura Drive
Arlington Heights,

IL 60004, U.S.A.

Phone: +1-888-554-8394
Fax: +1-888-554-8392
www.tungaloy.com/us

Tungaloy Canada

432 Elgin St. Unit 3, Brantford
Ontario N3S 7P7, Canada
Phone: +1-519-7568-5779
Fax: +1-519-758-5791
www.tungaloy.com/ca

Tungaloy de Mexico S.A.
C Los Arellano 113,

Parque Industrial Siglo XXI
Aguascalientes, AGS,

Mexico 20290

Phone: +52-449-929-5410
Fax: +52-449-929-5411
www.tungaloy.com/mx

Tungaloy do Brasil Ltda.
Avd. Independencia N4158
Residencial Flora

13280-000 Vinhedo,

Sao Paulo, Brazil

Phone: +55-19-38262757
Fax: +55-19-38262757
www.tungaloy.com/br

Tungaloy Germany GmbH
An der Alten Ziegelei 1
D-40789 Monheim, Germany
Phone: +49-2173-90420-0

Fax: +49-2173-90420-19
www.tungaloy.com/de

Tungaloy France S.A.S.

ZA Courtaboeuf - Le Rio

1 rue de la Terre de feu

F-91952 Courtaboeuf Cedex, France
Phone: +33-1-6486-4300

Fax: +33-1-6907-7817
www.tungaloy.com/fr

Tungaloy Italia S.r.l.
Via E. Andolfato 10
1-20126 Milano, Italy
Phone: +39-02-252012-1
Fax: +39-02-252012-65
www.tungaloy.com/it

Tungaloy Czech s.r.o
Turanka 115

CZ-627 00 Brno, Czech Republic
Phone: +420-532 123 391

Fax: +420-532 123 392
www.tungaloy.com/cz

Tungaloy Ibérica S.L.
C/Miquel Servet, 43B, Nau 7
Pol. Ind. Bufalvent

ES-08243 Manresa (BCN), Spain
Phone: +34 93 113 1360

Fax: +34 93 876 2798
www.tungaloy.com/es

Tungaloy Scandinavia AB
Bultgatan 38, 442 40

Kungélv, Sweden

Phone: +46-462119200

Fax: +46-462119207
www.tungaloy.com/se

Tungaloy Rus, LLC
Andropova avenue, h.18/7,
11 floor, office 3, 115432,
Moscow, Russia

Phone: +7-499-683-01-80
Fax: +7-499-683-01-81
www.tungaloy.com/ru

Tungaloy Polska Sp. z 0.0.
Ul. Irysowa 1, 55-040 Bielany
Wroctawskie, Poland

Phone: +48 607 907 237
www.tungaloy.com/pl

Tungaloy U.K. Ltd
Gallan Park, Watling Street,
Cannock, WS110XG, UK
Phone: +44 121 4000 231
Fax: +44 121 270 9694
www.tungaloy.com/uk




FEED the SPEED - TUNGALOY ACCELERATED MACHINNG

Tungaloy Hungary Kft
Erzsébet kirdlyné utja 125
H-1142 Budapest, Hungary
Phone: +36 1 781-6846
Fax: +36 1 781-6866
www.tungaloy.com/hu

Tungaloy Turkey

Serifali Mah.bayraktar Bulvari Kule Sk. No:26
34775 Umraniye / Istanbul / Turkey

Phone: +90 216 540 04 67
Fax: +90 216 540 04 87
www.tungaloy.com/tr

Tungaloy Benelux b.v.

Tjalk 70

NL-2411 NZ Bodegraven, Netherlands
Phone: +31 172 630 420

Fax: +31 172 630 429
www.tungaloy.com/nl

Tungaloy Croatia

Ulica bana Josipa Jelaci¢a 87,
10430, Samobor, Croatia
Phone: +385 1 3326 604
Fax: +385 1 3327 683
www.tungaloy.com/hr

Tungaloy Cutting Tool

(Shanghai) Co.,Ltd.
Rm No 401 No.88 Zhabei
Jiangchang No.3 Rd
Shanghai 200436, China
Phone: +86-21-3632-1880
Fax: +86-21-3621-1918
www.tungaloy.com/cn

Tungaloy Cutting Tools
(Thailand) Co.,Ltd.

Interlink tower 4th FI.

1858/5-7 Bangna-Trad Road
km.5 Bangna, Bangna, Bangkok
10260 Thailand

Phone: +66-2-751-5711

Fax: +66-2-751-5715
www.tungaloy.com/th

Tungaloy Cutting Tools

(Taiwan) Co.,Ltd.

9F. N0.293, Zhongyang Rd,
Xinzhuang Dist, New Taipei City,
24251 Taiwan

Phone: +886-2-8521-9986

Fax: +886-2-8521-8935
www.tungaloy.com/tw

Tungaloy Singapore
(Pte.), Ltd.

62 Ubi Road 1,

#06-11 Oxley BizHub 2
Singapore 408734
Phone: +65-6391-1833
Fax: +65-6299-4557
www.tungaloy.com/sg

Tungaloy Vietnam
LE04.38, Lexington Residence
67 Mai Chi Tho St., Dist. 2,

Ho Chi Minh City, Vietnam
Phone: +84-2837406660
www.tungaloy.com/sg

Tungaloy India Pvt. Ltd.
Indiabulls Finance Centre,

Unit # 902-A, 9th Floor,

Tower 1, Senapati Bapat Marg,
Elphinstone Road (West),
Mumbai -400013, India
Phone: +91-22-6124-8804
Fax: +91-22-6124-8899
www.tungaloy.com/in

Tungaloy Korea Co., Ltd
#1312, Byucksan Digital Valley 5-cha
Beotkkot-ro 244, Geumcheon-gu
153-788 Seoul, Korea

Phone: +82-2-2621-6161

Fax: +82-2-6393-8952
www.tungaloy.com/kr

Tungaloy Malaysia Sdn Bhd
50 K-2, Kelana Mall, Jalan

SS6/14 Kelana Jaya, 47301

Petaling Jaya, Selangor Darul Ehsan
Malaysia

Phone: +603-7805-3222

Fax: +603-7804-8563
www.tungaloy.com/my

Tungaloy Australia Pty Ltd
Unit 68 1470 Ferntree Gully Road
Knoxfield 3180 Victoria, Australia
Phone: +61-3-9755-8147

Fax: +61-3-9755-6070
www.tungaloy.com/au

PT. Tungaloy Indonesia
Kompleks Grand Wisata Block AA-10
No.3-5 Cibitung

Bekasi 17510, Indonesia

Phone: +62-21-8261-5808

Fax: +62-21-8261-5809
www.tungaloy.com/id

Official Distributor in South

Africa - Star Tooling CC
P.O. Box 11316

Selcourt 1567

Springs, South Africa

Phone: +27 011 818-2259
Fax: +27 011 818-2250
www.startooling.co.za
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FEED the SPEED!

HIGH-FEED
MILLING

www.tungaloy.com/highfeed
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