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NACH ——————————————
Three Key Elements of a Cutting Tool

@ 3 Elements Needed In
a Good Cutting Tool

 Well Balanced For
Best Performance

A Only Good as the
& Weakest Link
&@

&

Cutting Tool

<
.
%
®
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NACHI :
End Mill Terms

A - Mill Size or Cutting Diameter
B - Shank Diameter

C - Length of Cut or Flute Length
D - Overall Length

(D) >

+«— (C) —>

4
(B) (A)

v v
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NACHI

End Mill Terms Continued

RAKE
ANGLE

PRIMARY ANGLE {SIDE)
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CORE DIAMETER

WEB

- h’— TOOTH WIDTH

Cutting face

Radins of fillet

Tooth depth

Center Hole Tooth Center Cut Tooth

Land width

Rake angle

'|_‘ |

Center hole

Chip pocket —'I
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NACHI —
End Mill Side Clearance

e Primary (1st angle, 5° -9° )
— Relief Adjacent to Cutting Edge

« Secondary (2nd angle, 14° -17° )
— Relief Adjacent to Primary Angle

e Tertiary (3rd)

— Additional Relief Provided Adjacent to the Secondary
— High Performance End Mills

Primary ‘f\
A

Hook >\ Secondary

NACHI AMERICA INC.



NACHI :
End Mill End Clearance

e Dish Angle
— Angle Between End of Cutting Edge
ANGLE and Perpendicular to the Cutter Axis
/:1“\ mae — Dish Ensures a flat Surface is
Produced

e Gash (Notch)

— Secondary Cuts to Provide Chip
Space at Corners and Ends

— Forming the End Cutting Edge when
Feeding Axially

PRIMARY LAND WIDTH ° GaSh Angle
— Relief Angle of the Gash Feature

NACHI AMERICA INC.



“NACHI .
End Mill Flutes

« Evacuate Chips

- (NDU:"XJard fanpny * LOW Helix 10-20°
— NotUpward fike a LTl _ Harder Material 35 HRC +
e Two or More Flutes m
« Usually Spiral Helix « Normal (GP) Helix 28-
Shape 30°

;\  High Helix 40° +

Regular Helix Angle — Strin Chips
@ P Chip

Low Helix Angle

S
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Presenter
Presentation Notes
Low Helix – No Low Helix End Mills Carried by Nachi

Normal (GP) Helix – L9382, L9384, L9386, L9408, L9422, L9423, L9368, L9340, L9332, L9378, L9360, L9685, L6406, L6484, L6486, L6488, L6404, L9261X, L9271X, L9263X, L9373X, L9251X, L9265X, L9267X, L9275X, L9277X, L6367(X), L6303(X), L6307, L231, L6231(X), L6233, L261, L6230, L6210, L211, L6211(M & X), L213, L6213, L215, & L271

High Helix – L9398, L9399, L9322, L9321, L9324, L9338, L9366, L9330, L9378, L9302, L9390, DLC-HSS Mill (L6450 & L6231HD), AG-Mill Heavy (L6402 & L6403), & L9221X



NACHI :
Chip Pocket and # Teeth

#10 Three flutes #10° Four flutes

Core diameter and
size of chip pocket

&4 mm? 48 mm?

Cross section of tooth

56% 61%

Section rate

Four flutes end mill
is not suitable for
spot facing

Less No. of tooth=better chip ejection,less rigidity

. B

More No. of tooth=worse chip ejection,high rigidity

NACHI AMERICA INC.



NACHI

End Cutting Edge Types

Square type

Radius type

Rounded corner

/ Corner radius

Ball nosed type

Radius of ball nose

Chamfer type

Chamfer

NACHI AMERICA INC.



“NACHI

Cutting Edge Type

Center cut tooth

P PR

Two Flutes Two Flutes{Long & Short Teeth) Three Flutes

Center hole tooth

P

Two Flutes Three Flutes Four Flutes

Four Flutes

Six Flutes

Four Flutes{Long & Short Teeth)  Six Flutes

NACHI AMERICA INC.


Presenter
Presentation Notes
Cannot plunge Cut with a Center Hole Tooth End Mill (because the center does not Cut)


“NACH
End Mill Web Thlnnlng

e The Web is Non-Cutting

. Consume Power and g?ggpafgey |
Torque to PLow Through Primary Clearance
the Work

Gash Too Far
Behind Center

e Thinning Reduces These
e Thinned Using Gash

| Gash Too Far
g Ahead of Center

NACHI AMERICA INC.


Presenter
Presentation Notes
Web like Knife backbone 


NACHI
Back Taper

e @ 1s Tapered Towards the Shank
e Alds In Plunging/Drilling
o Compensate for Deflection

_w T \

NACHI AMERICA INC.



“NACHI

Visual Index

Pg.8 &9

IFiake Fsfief & XF-type Thinning

3 Flutes Drils & 3F-type Thinning

N Mes Explanatian Ptk Explanmtion
nl
B G [TiN} Coating - E] Mormad Helie Flutes ~ 30°
E UG {TiCH rmusti layer] Coating g [ﬂ High Hislix Flutes 40° _ 45°
2
S [TiCH mult layer) Coafing . E Low Helx Flies 15° - 20°
@ &G [TialM mudti lmyer) Coating Q Plint #ingle of Drills
E m A [TialM mudti lmyer) Coating oy, | Drill Length is from Cemer Point
2 g B
f‘s X's (TUAIN el layer) Coasing 5 I.h Drill Length is #om Comer Point
&
@ G5 [TialM mudti lmyer) Conting 8 ﬁ Oi-hole Drils
m OLC Conting E Thress Flutes Drils
m Dinmrond Cionting [ Ehi Shaps of Lip Rsdief iz Conical
]
z
High Speed Sieels L3 E Shape of Lip Fdief is Two Aoke
%
2
Cobalt High Speed Sieels = Shaps of Lip Rdief is Three Raks
m Fine: Mehing HES E S-typa Thinning
=
E m High Grnde Powder HES E Natch Thinning
=
¥
-1 3 Vanadium HES :
" 3 K-type Thirming
o [T
d
"}
E CobahVansdium HS3 = E:i XH-type Thinning
r
ﬁ Tungsien Carbide Eri 2Rake Febef & X-type Thinning
¥
d

Mark Explanation Maorik Explanation
z ]
!E m Tolzranoe of Drills Diameser is. js6 i I 4 Flutes Radius. End mills {Cemier Cut)
; 2
;ﬂ m Toleranoe of Drills Diameder is. h7 ﬁ @ 2 Flutes Ball Mose End mills: {Camier Cu]
L= o
o m Tokzranos of Drills Diamessr is hd g ..E*,‘,‘ 4 Flute= Ball Mose End mills (Camter Cur)
= 15
- “ F_‘.J. ;
Sharp comer Type End mills .‘.r.:' & Futes Ball Nose End mills {Cenler Cuf)
ik
I"-‘_l 2 Flutes Square End mills (Center Cut) :E' Cutting Taps
=4
3 Fhites Square End mills (Center Cut) E Fomning Taps
Fain
4 Flutes Squars End mills (Centsr Cut) E-"r Strnight Flutes Taps
4 Flutes Square for X's-mill Hard - . i
{Center Cut) - E Spiral Poinied Taps
B Fhutes Square End mills (Censer Cut) E__ ﬂ Mormal Helix Flutes Taps
2 ¥
E & Fhites Square End mills (Centesr Cut) ﬂ High Helix Flutes Taps
%
m
& Fhites Square for X's-mill Hard & .
E X'z-mill Muti Flutes (Carier Cut) ﬁ Lo Helix Flutes Tapa
"
E Flules are for X's-mill Hard & HE .
¥s-mil Mulf Flutes {Cerer Cut] L-_n:i Chamier Length is 2.5F ta 37
s Chamier Length is 4F to 5P
4 Fhites Square End mills {with Cenber Hale) IQ flcr thraugh hole)
o .
E Fhutes Square End mills (with Center Hale) g | u:':i Chamizr Length is 1.5P (for blind hole)
g
a2 .
& Flutes Square End mills {with Cenber Hole) ‘E' =l |chamis Length is 2.5F

Mudtiple Flules (over 8) Square End mills
[with Center Hals)

Chamier Length is 3.6F

2 Flutes Radius End mills (Center Cut)

Cutting Taps for Taper Pipe

NACHI AMERICA INC.



Presenter
Presentation Notes
Page 8 & 9
Ask For Questions


NACHI
Endmills / Visual Index

p160
p192

# Flutes/Center Specs Speeds &

Cutting or Non i FeedS

v Center Cutting /Sizes
Type Qf
| Matendl H=High Helix (40° )
Type of N= Normal Helix (30° )

Coating . o
L=Low Helix (15" )

NACHI AMERICA INC.



NACHI

End Mill Diameter Tolerance Pg. 210

NACHI CNC TOLERANCE (Cutting Diameter)

List No. Tool No. List No. Tool No. List No. Tool No.
6201 PF 6233 PGE 6230 MPG
6203 PFL 6367 PK 6290 MPR
6210 HPF 6367X PKX
6211M PFC 7221P PHP 6303 PQ
6211X PFCX 6303P PQP
6213 PFLC 6303X PQX
6231 PG 6304 MPQ
6231X PGX 6261 PC 6305 PQA

6295 PRR 6307 PQF

*Some items, present stock until depleted.

NACHI AMERICA INC.




NACHI

Specs/Sizes EX 9263X & 9267X

CFX4

CFX6

CFX8
CFX10
CFX12
CFX14
CFX16
CFX20
CFX24
CFX32

CRFX4

CRFX6

CRFX8

CRFX10
CRFX12
CRFX14
CRFX16
CRFX20
CRFX24
CRFX32

172

3/4
13/16

. —

11/4
11/2
11/2

A S S

11/2

21/2
21/2
21/2
2 3/4

31/2

NACHI AMERICA INC.




NACHI

Speeds/Feeds EX 9263X & 9267X

Work Material

Carbon Steels | Alloy Steels | Tool Steels | Castlron | Castlron | Stainless | Titanium | Aluminum,

Milling {up to 30HRe) | 30-45HRe | 45~55HRC |(up to 200HB)| (200HB~) | Steels Alloys  Nonferrows Metals

E‘_’“‘::':ﬂ'f: 200 SFM | 150 SFM | 100 SFM | 220 SFM | 160 SFM | 140 SFM | 140 SFM | 590 SFM
1a. | Feed Feed Feed Feed Feed Feed Feed Feed
linch) RPM e BPM ey BPM ey RPM e BPM e | BPM ey BPM ey RPM (e

1/8 6,110 | 19,6 | 4,580 | 9,2 | 3,060 6,1 6720|32,3 48380 9.8 |4,280 10,3 _ 4,280 _ 8.6 _‘IB,EDEI 51.2

3/16 4070 (16,3 13080 7.3 (2040 4,9 | 4480 26,9 (3260 7.8 2850 | 8.0 2850 68 12200 39,0

1/4 3,060 14.7 12,290 6.4 1530 4.3 (3360 24.2 12450 6.9 2140 | 6.8 2,140 6.0 | 9,100 32.8

5/16 2,440 112,711,820 | 5.8 | 1,220 3.9 | 2690 | 23,7 11960 6,3 | 1,700 | 6.1 _ 1,700 | 5.4 7.300( 29,2

3/8 2030(12.2 1540 55 (1020 3.7 | 2240 22,4 11,620 5.8 (1420 57 1420 5.1 @ 6,100 26.8

1116 1,740 1 12.5 11,300 5.2 870 3.5 (1920 21.5 (1,400 | 5.6 | 1,220 | 5.4 1220 4.9 | 5200 25.0

1/2 1,630 12,2 11,150 4.6 Ja0| 3.0 [1,680(20,2 (1,220 5.4 (1070 5.1 1,070 4,7 @ 4500 23.4

5/8 1,220 11.7 | 910 4.0 610 2,7 [1,350 | 18,9 | 980 | 4.7 asd | 4.8 B850 4,71 3600 21.6

3/4 1,010 10.5 | 770 3.7 510 2.4 [1120(17.9( 810 | 4.2 e 4.3 7100 4.0 | 3,000 19.2

1 760 9,1 650 3.9 380 2.3 B40 | 15,1 810] 3.7 530 3,2 530 3.2  2200[17.6

a. 1.5D (Long 2.0D) 1.00 (Lang 2,000 | 1,50 {Long 2001

Depth of Cut | a 0.10 {Long 0.05D) 0050 Long 00200 01D (Long 0.050)  |0.10{Long 0.0501 0.050 (Lorg 0.221] 020 (Long 0.10;

H 0.25D 0.15D 0.25D 0.15D 0.05D 0.25D
1) Mill using coolanis, Ov:Dia, of Mill
2} Adjust milling condition when unusual vibration or sound coours,
Side Milling

Ha

NACHI AMERICA INC.



NACHI _ )
Nachi Materials

« HSS = High Speed Steel 4

e General Purpose .
EX’s — 231, L261,

e Symbol= @
L211, L215, & L271

« HSSCo = Cobalt High Speed Steel
e HSS With Added Cobalt for Wear Resistance

» Symbol= 55 ﬁ

EX’s — L6231HD, L6450, L6485, L6406, L6484, L6486, L6488,

L6403, L6402, L6404, L6231X, L6211X, L6367X, L6303X, L6231,
L6233, L6230, L6213, L6210, L6211M, 6367, L6303, & L6307

NACHI AMERICA INC.




NACH———
Nachi Materials

e Carbide = Tungsten Carbide
e Compacted & Sintered 3 X Stiffer than Steel

e Symbol=

EX’s — L9382, L9384, L9386, L9398,
19422, L9399, L9423, L9408, L9321, L9322,
1.9324, L9338, L9366, L9368, L9340, L9332, L9330,
L9378, L9302, L9390, L9360, L9261X, L9265X, L9271X,
L9275X, L9263X, L9267X, L9273X, L9277X, L9251X, & L9221X

NACHI AMERICA INC.


Presenter
Presentation Notes
Equal parts Tungsten and Carbon


NACHI :
Coatings Advantages

o Better Wear Resistance
e Better Toughness
o Better Heat Resistance
o Better Lubrication

NACHI AMERICA INC.



“NACHI

Coatings Development and Approx.
Temperature Max

Hardamed Stocls
SO0HRC—

TN Multilayered Coating

CBN
Hybnd
TiAIN Muitifunctional

AG Coat Muitikzyer Composite BiM - Surface
EUTF?EM Stasls 9000 C AQua Coat haodification
TiC Dual Coat +
G5 Hara Coat o hulti-slemeant
TNATIC TION Multiayersa  TIGN Multilaysred 12-1300° C & nuiiiaysr
Coating Coating Hybirid Film
P TiCN Platina Coat UG Coat Efa?;;ﬂmmcaﬁm +
e 5G Coat id
Cast Irons 7000 C
TG cear  600° C

B0 'B5 ‘a0 ‘a8 ‘00 05
Ganeration

Coating Technology Craation Compound - Multilayer- Increase of Film Hybrid

NACHI AMERICA INC.


Presenter
Presentation Notes
Explain Multilayer vs. One Single Layer same thickness (like coats of paint) 3-4 Microns one Micron at a Time


“NACH : _
Nachi Coatings
o SG-Coating = TIN + TICN (Multi Layer Coating)
 Service Temperature= 700° C s

—

e Color= Gold YelLow j‘ =
« Symbol= \

EX - 19261X, L9265X, L9271X, L9275X, L9263X, L9267 X,
L9273X, L9277X, L9251X, L9221X, L6231X, L6211X, L6367X, & L6303X

o AG-Coating = TIALN (Multi Layer Coating)
 Service Temperature= 900" C
o Color=Violet-Gray

e Symbol= @

b

EX - L6485, L6406, L6484,
L6486, L6488, L6403, L6402, & L6404

NACHI AMERICA INC.


Presenter
Presentation Notes
Explain Service Temperature = Max Temperature Usage


NACHI . :
Nachi Coatings

e X’s-Coating = TIALN (Multi Layer Coating) for End Mills

 Service Temperature= 900° C

e Color= Violet-Gray o

e Symbol= *//// © EX— L9408, L9321, L9322
19324, 9338, L9366, L9368, L9340, & L9332
e (GS-Coating = TIALN + Al-Ti-Cr (Multi Layer Coating)

 Service Temperature= 1100° C
e Color= Violet-gray

» Symbol=[3

EX - 19382, L9384, L9386,
L9398, L9422, L9399, & L9423

NACHI AMERICA INC.



“NACHI _ .
Nachi Coatings

« DLC-Coating = Diamond Like Carbon
 Service Temperature= 600° C

e Color=Black
e Symbol= EX — L9330, L9378, L9302,

L9390, L9360, L6231HD, & L6450

NACHI AMERICA INC.


Presenter
Presentation Notes
Al-Ti-Cr For heat Resistance


“NACHI

- ; F : 3 [
Metric [ Lo Lo o L
Conversion  E:F (2 5| EL = v |l
2 EL =] L= (B (] - |E
Table Bl B e B |E
ma| |7 a | || /KE"'zu e wr| | |
= I = g | = R =
o= |m —mrza e = —— | — . o
o Last Page of the = |3 =SB B
Nachi Catalog 2 =L AE B (BB
« Canuse formula E5 |E = |=H L=E LE 2
— mm/25.4= 2 2 2ol e | [
) 5 /c/ 5 95 3 e T ] [T
English g[8 NEeF el el (el 2
S /8 Z) g/ s838 R = A
— English X 25.4= [[o(&/S/ € [Sess 2 1 2| (et
' 5/8-18 m I 7 i B Y
mm 5781 |37/64 { 5/8-20 E— : S| = 1::
.5807 14.75 - Z i {"EE‘
5906 15.0 =1 Mol | g |l
5/8-24 ol et E... : ~—
.5938 |19/32 { 5/8-28 A em (i
5/8-32 2{ B = e g S
.6004 15.25 1:.. : =12 s i
.6094 |39/64 11/16-12 i) | |
6102 15.5 | M18x2.5 Z il B

NACHI AMERICA INC.


Presenter
Presentation Notes
I find it difficult to find the closest Fractional size with out the chart


NACH ————————
Variable Helix-Variable Index End Mills

e Genac VGX End Mill
— High Performance
— Carbide
— AG Coated

e Variable Helix-Variable
Index Reduce Vibration

— Faster Feed Rates
— Improved Surface Finish

NACHI AMERICA INC.



NACHI

Drill/End Mill Selection Tool

. ltem Search

Item Search Top » Endmill Size Specification

Endmills $ize Specification

# Sections mared #® must be filled in.

i lhich

All Length Style ||

All No of Flutes|~|

All Workpiece Material -

NACHI

Clear

i

i

Clear

Clear

i

NACHI AMERICA INC.


http://nachi-tool.jp/_search_eng/endmill_form.php

NACHI

Hi-Performance End Mills



NACH —————

Hi-Performance End Mills

Product Review
o X’s-Mill Geo
e X’s-Mill Slot
e GS-Mill Hard & GS-Mill Hard Ball
 Mold Meister Ball
 AG-Mill Roughing/AG-Mill Heavy
e DLC -Mill
o Standard High Speed End Mills

NACHI AMERICA INC.



NACHI
Geo X-Mill

Features:

* Unique Flute Geometry
Resulting in Fast Groove Milling
and Excellent Chip Evacuation

 Tough Micro Grain Carbide and
TIALN Coating Equals Longer
Tool Life

o Multifunctional End Mill for
High Speed Roughing and
Precise Side Milling

Work Materials:

» Carbon Steels, Alloy Steels, Pre-
Hardened Steels, Stainless Steels,
Nickel Alloys, Titanium Alloys,
Cast lrons

NACHI AMERICA INC.



NACHI
Feature of Geo X Mill

Geometry of Geo X Mill

Conventional End Mill Design

NACHI AMERICA INC.



NACHI : _
Background of X" s-Mill Geo’s

Development |

Futures Required for End I\/Iillsl

/High Efficient A

HSC-HFC Requires High Machining by
RPM Machining Center Conventional

kI\/Iachlnes y

p
@ Cost down
@ Short Life Cycle of Products [

(PC, Mobile Phone)
@Flexible Manufacturing due to
Various User Needs
K‘Short Delivery Time of Mold & Die

Flexibility
Multipurpose

)

NACHI AMERICA INC.



Example

Critical Feed

7
/

Rotatlon 2,650min~"  Feed:1, 500mm. min
*a10mm ar10mm Slotting
Materlal SKD11(220HB) DRY(No Air BLow)

End Mill: (p1 D 4Flutes

NACHI AMERICA INC.



Chip Shape
R — S

10mm

End Mill: 910 4Flutes
Rotation: 2, 550min~! Feed: 1, 500mm.”min 10mm
Cut Depth:aa10mm ar10mm Slotting

Material: SKD11(220HB) DRY(No Air BLow)

NACHI AMERICA INC.



NACHI :
Difference of Flute Geometry

X ‘s-Mill Geo

NACHI AMERICA INC.



NACHI

X’s Mill Geo Series

e X's-Mill Geo, Geo Radius
e X’'s-Mill Geo Ball

e X’'s-Mill Geo Micro Ball

e X’'s-Mill Geo Long Shank
e X's-Mill Geo Slot

NACHI-FUJIKOSHI CORP.
NACHI AMERICA INC.



NACHI :
X s—=Mill Geo

High Speed Machining Wide Range

Materials

Wide Range of High Speed Milling from Carbon
Steel to Hardened Steel - Thanks for the Best
Combination with Multilayered TiAIN Coating Film
and Tough Carbide Substrate

Easy Chip Control
High Speed Grooving, and Drilling with the 4 Flutes
Mill Thanks to NACHI’s Unique Flute Geometry

Ridged and Tough
Unique Flute Geometry and Wide Land on the

Cutting Edge
Tough Cutting Edge Extremely High Milling Speed
and Excellent Finishing Surface

©: Stable Milling

: Milling A: Chipping Xx: Broken

X’s Mill Geo

O
© 0000000000000 AA
Competitor A @ @ @ ©
© © © O

© OO0 A A A X
Competitor B O A A A A X
500 600 100 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200
Feed(mm/min)
Conditions
End Mill : 10mm Speed : 80m/min
Material : SKD11(180HB) Coolant : Dry

NACHI AMERICA INC.



NACHI

Feature of Geo X Mill

Section of X’s Mill Geo

Cross

Geo X Mill



NACH————————
X’-Mill Geo Slot

Features:

e 3-4 Times Faster Grooving
than Conventional End Mill

* Unique Design of End Teeth
Provide Excellent Chip FLow

Shape « Well Balanced 3-Flutes make
Efficient Slotting Possible
Grooving continuously « Non-Step Slotting of 1D Depth

Possible

Step sloting Ramping fmfﬂ IDttlng ..
b -'II """.1--"" ," sfn!tin
ok B shoting

Work Materials:

« Carbon Steels, Alloy Steels,
Pre-Hardened Steels,
Hardened Steels, Stainless
Steel, Nickel Alloys, Titanium
Alloys, Cast Irons

NACHI AMERICA INC.



NACHI
Geo Slot Geometry

Gash for good [ Wid_e Iand;urdgh
chip discharge

3 flutes for drilling High helix for sharpness
& good chip discharge

NACHI AMERICA INC.



Slotting Milling by Geo Slot




NACHI
Smooth Chip Evacuation

(Material: Carbon Steel-Thin Plate)

New After 120 Grooves

Geo Mill
Slot

Competitor
B

Geo Mill Slot Chip Evacuation Good Even After 120

Grooves Milling

NACHI AMERICA INC.



NACHI

GS Mill Hard

Milling Up to 70HRc¢

GS Mill Hard

Features:
High Speed Machining of
Hardened Steels

For Machining Hardened Steels
up to 70 Hrc

Nachi’s New “GS Hard Coat”
(Al-Ti-Cr Based Coating)

3 Times Tougher Anti-
Oxidization at 1,100° C

Work Materials:

Pre-Hardened Steels, Mold
Steels, Hardened Steels H13, D2,
M3 (45-60 Hrc)

NACHI AMERICA INC.



NACHI
Features of GS-Mill Hard

*“Ge0” Flute Geometry to Increase Both Chip Evacuation and Higher Rigidity
» Corner Chamfering to Minimize the Corner Wear

* New “GS Hard” Coating to Dissipate Heat and Smoother Chip Evacuation
 Ultra Micro Grain Carbide for Better Abrasion Resistance

Smooth Curvature Enables
Better Chip Evacuation

a Wider Land Width Increases
Tool Rigidity

SRS
f,' iy

NACHI AMERICA INC.



NACHI

Performance of GS-Mill Hard

Movie SKD61(53HRC) Ultra High Speed

Dia: ¢ 10 6Flute Dry
V:800m/min

F:10, 000mm/min
aa: 10mm

ar:0. 2mm

Material : SKD61(53HRC)

NACHI AMERICA INC.



GS Mill Hard Ball

Durable Tool Life

*Newly Developed “GS Hard Coating” with
High Resistance to Wear and Lubrication
Reduces Friction

*High TRS by Ultra-Micro Grain Carbide
Protects Chipping as Well as Wear
*Excellent Work Surface

Accurate Surface

= The Ball Nose Accuracy is Applied by
+3~—7um

*The “One-Pass” Grinding Guarantees
Excellent Surface Even on the
Perpendicular Wall

Work Materials:
Pre-Hardened Steels, Mold Steels, Hardened
Steels H13, D2, M3 (45-60 Hrc)

NACHI AMERICA INC.



NACHI

High Performance Milling SFM=750 RPM=9500 Feed= 80 ipm
(End Mill R4, Mold Steel, 53HRC, R4, Radial Depth=4mm, axial
Depth=.025) )

NACHI AMERICA INC.



NACHI

For Mold & Die

“Machining to Zero” with the
Mold Meister Ball End Mill



NACHI
Features of Mold Meister Ball

Features:

 Precision Carbide End Milli
Best Suited for “Machining to
Zero”

« Seamless Ball Tolerance
Drastically Reduces Polishing
Time

« High Precision Ball Tolerance

=+ 3uu, Ball Accuracy Range
180°

« Highly Suitable for Mold and
Die Work

Work Materials:

 Pre-Hardened Steels, Mold
Steels, Hardened Steels H13,
D2, M3 (45-60 Hrc)

J'I

NACHI AMERICA INC.



NACHI
Appearance of Mold Meister Ball

Seamless
One Pass Grinding

NACHI AMERICA INC.



NACHI

Actual Measurement of Competitor’s Accuracy

Competitor AR1 Competitor B R3
Nominal : £5um Nominal : £5um

A iR — L BREREE B it K — L BERGE

AT‘?; oo SeralNumber AT%S 50002 SeralNumber
0 09985 0 7 9390
71 P
g 10060 & IR 30063 B&
a0 10055 M odelNumber 50" 006D M ode INum ber
3 10052 30 30051
10 10058 RayzE R1 10 30042 Ravz R3
510 TO0ED R Tokance 50 T0055 R Torance
50 11067 B0 30059
70 TO031 00085 70 30027 013
EI§ 10034 R HI1E +, B0 30072 R i +0)
a0° 10049 R Accuracy R 10000 0015 90° 30113 R Accuracy R 3.0000 -00110
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Nachi R1 Nachi Inspection Sheet
Nominal: £ 3um

. E—ILFTA4A9—F — L BEREE
NACHI M easurements of HOLD MESTER BALL Accuracy

Inspection Sheet with all End
Mills

AERE A B
R

D 001 -CAM

Easy Compensation
1T 03008 poh MMRI M./ C y P

Il 10008 ode [Number

i 10006 AaE R 1 = 0003

50 0.999%6 ofance

60° 0.9992

B o002 R +0.0017

0] TO017 R Accuracy | R 10000 25015

100° 1.0008

b 007 REAME | g R 10017

“ || Reduce Time for Polishing
140: 0.9990 RE/NME .

T50° 1.0005 PR 180 R 0.9985

o and Rectification Drastically
0" 09935 7 ¢ 19972

90 09987 D Bmeter
a _
NACHEFFUJKOSHICORP.

£ NACHI AMERICA INC.




NACHI

Tool Life Comparison in Hardened Steel Milling

*Material SKD11(60HRC)
=Speed V=151m/min (S=12,000min-1)
*Feed F=1,400mm/min (f=0.058mm/t)
= Cut Depth =0.5mm, Pf=0.4mm
*DRY (Air BLow) =Vertical MC(BT40)

Conditions

150
(o)
)
2 100 -
~
=
S 50
=
O ] ]
0 10 20

Cutting length(m)

30

NACHI Mold Meister
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AG Mill Roughing (For Roughing Operations)

Features:

Increased Performance in
Roughing Operations
Improved “Chip Breaking”

Action with Both Fine and
Heavy Tooth Serrations

Made from HSS-Co Material

Next Generation TIALN
Coating for Improved
Performance and Extended
Tool Life

Higher Radial Depths of Cut
due to Improved Tool
Geometry and Tooth Serrations

AG-MILL Roughing

NACHI AMERICA INC.
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Features of Material and Coating

Appearance of AG-Mill

Roughing Regular Length Short

AG Coating

Wear O Chipping
Resistance~2ompatibility = p o sistance

High Alloyed Cobalt HSS

- Heat Resistanee ] _
- Oxidization Fine Pitch
High Hardness | Nick

*High Toughness

NACHI AMERICA INC.



NACHI

* Excellent Chipping and Wear Resistance Compared to HSS Co TICN:

NACHI AMERICA INC.
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Work Materials:

» Suitable for Semi-Finish Operations in Structural Steels, Carbon Steels,
Alloy Steels, Molds Steels, Stainless Steels, Nickel Alloys, Titanium,
and Cast Iron

» Available in Fractional & Metric Sizes
» Fractional Size Range: Y4”- 2”
» Metric Size Range: 6mm — 50mm

NACHI AMERICA INC.
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AG Mill Heavy (Roughing & Finishing)

Features:

* Increased Performance in
Semi-Finish Operations

e Made from HSS-Co Material

e Next Generation TiIALN
Coating for Improved
Performance and Extended
Tool Life

 Higher Radial Depths of Cut
due to Improved Tool
Geometry and Tooth
Serrations in Semi-Finish
Operations

 Excellent for Roughing in
Nickel Alloys, Titanium,
Inconel and Stainless

NACHI AMERICA INC.
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* 3X the Tool Life than Regular TiCN HSS-Co End Mills.

Groove milling of AG-MILL Heavy

Excellent Chipping & Wear Resistance ix_f' !!f!@ ‘._,j"g O _’/ gﬁ@

Tool : #5/16 (AGHV)
Work Material : 1050 (S50C) 190HB 400
Cutting Speed : 2,390 RPM (197SFM) (60m/min)
Feed : 14.3 IPM (363mm/min),

0.0015 IPT (0.038mm/tooth) 300
Cutting Fluid : Wet

TiCN HSS-CO

AG-mill Heavy

100

2 4 6 8
Milling Length (m)
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Work Materials:

» Suitable for Semi-Finish Operations in Structural Steels, Carbon Steels,
Alloy Steels, Molds Steels, Stainless Steels, Nickel Alloys, Titanium,
and Cast Iron

» Available in Fractional & Metric Sizes
» Fractional Size Range: Y4”- 2”
» Metric Size Range: 3mm — 50mm

NACHI AMERICA INC.
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DLC Mill for Aluminum

Dry Milling of Aluminum

DLC (Diamond Like Carbon) is an Amorphous
Material with High Hardness and Low Friction
and has Similar Characteristics to Diamond
Coating

Excellent Chip Evacuation

Dry Machining and Extra Long Tool Life is
Achieved with DLC Coating

Materials

Aluminum 1060, 6061, Aluminum Alloys 4032,
5052, 7075, and Copper Alloys.

Series
L6231HD 1/8 to 17, 2 Flute, HSS-Co

L9330 1.5 to 20mm, 2 Flute, Carbide

NACHI AMERICA INC.
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Genac VG X End Mills

Variable Helix-Variable Index

NACHI AMERICA INC
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Variable Helix-Variable Index End Mills

Genac VGX End Mill

» High Performance
e Carbide
* AG Coated

Variable Helix-Variable Index Reduce

Vibration

* Faster Feed Rates
» Improved Surface Finish

Materials
» Carbon Steel, Medium Alloys, Stainless Steel,
Titanium, Thigh Tem Alloys, and Cast Iron
Series

» | 6000 1/8 to 1, 4 Flute, Carbide
» L6100 1/4 to 1, 4 Flute, Carbide, Extended Length
* | 6200 1/8 to 1, 4 Flute, Carbide, Ball Nose

NACHI AMERICA INC.
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Thank You

NACHI AMERICA INC
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