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Machining Evolution
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'E'volving Machining through Effective Synergy of Machine Tools
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NACHI Fujikoshi provides flexible production systems and environmentally friendly machining methods that make it possible to produce products with high-
quality differentiation, reduced costs and short production cycles. From now on, we will supply machines and machine tools that can produce superior machine
tools to provide the productivity and quality that the diversifying market demands. We offer machining technology that is environmentally friendly and can support
machine tools, dry machining and MQL machining with flexibility that is fast and highly efficient. We provide materials that are suited to tools, and applications
that support the demands of the modern manufacturing industry. On top of that, we offer full support to improve production quality with our "Machining
Evolution" through integration of machining and machine tools through nanometer-level control technology.
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Realize drilling efficiency 5 times and non-step drilling of L/D 20 deep hole.
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Drilling deep holes requires a step process because chips are
difficult to remove. On top of that, not applying cutting fluid
00000 e e eieiafeleiaials] directly to the cutting point shortens the service life of the cutting

MQL MachimiiRo R e Sl edge and vibration may cause damage and uneven wear to the
cutting edge, which makes it difficult to increase productivity.
Drilling lubrication holes for auto crankshafts is a typical example
of deep drilling where using MQL Power Long Drill combined with
the MQL Power Cell improves productivity fivefold.

0O

Features

e [IUOUOODODOOOOOUODOOSBOO
ONon-step drilling, efficiency 5 times.

m 0000 Conventional drilling

- LOOMIT - m 00000 Drilling condition
| ‘17mm>< 7D. HSSO 0000 HSS Long Drillll @ 5mm
[ { ‘{ 0 00 [ Cutting Speed(1] 20m [ min
T 000 M FeedX] 150mm 0 min

00000510
Work Time  second

s MQLOOOOOO MmaL driling . -
| 100mm = 0000 0O Drilling condition

> MQLO O 000000 MQL Power Long DrilllIl @ 5mm
—— 030 cutting Speed ) 3om ) min
000 M Feed 750mm O min

00000100
Work Time  second

e J00U000DOODOODODOLUDODOODOUDUDODOODODODOUODO
OSupport with flexible production for efficiency improvement and space-saving.
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Many type
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In line center
Versatiiy ooooo
Single special purpose machine
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Transfer machine
oo
Small type
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Small Volu.meDolijpEJduction LA
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Work Materials

o IJ0I0O0O0DDOUODOUDOUOLDDUDOLOODUODOODOUDbDOO
0Oil holes of Crankshaft, Pinionshaft, Transmissionshaft
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MQL Machining
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Performance

e JJOOODOOODOO
OComparison of tool life and surface roughness

= 00000 Drilling condition
D000 ToollD ¢ 5% 130x 180

00 0 [0 Cutting Speed(T 80m 0 mir] 5093min*0
000 @M FeedD 764mm 0 mi] 0.15mm O revl
ke 0000 D Hole Depth(T] 100mnil 000 00

0oooooo [0 0 [ Work Material(l] S50C] 180HB[
Conventional i i ' ' _@ | & .

- : [ 0 O [ Cutting Fluid(T) MQL
oooooooo ' ' ' ] ] ]
Double margin | | | | ' ' ' - h

0 200 400 600 800 1000 1200 1400 1600
0000mMOO Hole

000000000 Crankshaft

MQL = Minimum Quantity Lubrication=0000000000000
MQL P EFEFER MQL = Minimum Quantity Lubrication = Mist Machining = Semi Dry Machining

What' MQL 100000103cc0 00000000102y MO0 0000000 DOO0OO000OODDODO
Use a very small quantity of oil of 100 3cc per one hour, make oil mist of 10 2um and machining while jetting in cutting edge.

MQLUODOOOoooog

MQL Power Long Drill

ao

Features

e 00000 DOODOOOODOODOODOODOOOOODOOO
UAdoption of double margin, accurate, long tool life.

e J0I0DD0DOOODOOTIANDOOOODODODDOOOODODODOO
gooboooooboboooboobooooon
OMake coating on the drill tip, and secure the re-sharpening number of time, and
improve in re-sharpening life.

e[l0000O0CCOOCOOOCOOOUOOOODOUDOOOOOOOOO
ooooooo

OIBending and twist rigidity, and improve in chip removal.

MQLUOOOUOO DHS241 0000

MQL Powercell DH524 (NACHI)

I 00
Features

e 00000 DDCOOOOODOOOOODO
ORealize with high-speed, small and light, energy saving machine.

e 000D OODOODOODODO
OSpace-saving, compact design.
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World's first MQL Broaching.
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Able to handle complex shapes with high precision, broaching
is an absolutely essential component for large lot production
with productivity higher than other machining methods. In the
past, broaching required large quantities of cutting fluid, but
now the MQL broaching machine and the semi-dry broaching
machine are the world’s first MQL broaching achieved with mist
processing.

MALOE OO OO NBM-5008 0 0 O O
MQL Broaching NBM-50080] NACHICI

00

Features

e JIIIIODODODOUODODOODODOO
Olmprove reduction of quantity of coolant use, work environment.
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Conventional
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MQL Broaching
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e IO OODOODODO
OReduction of running cost

e 00O OODOO
OOmission of post-cleaning process

ogoono
Work Materials

e IO OIODODOOOODDODOOOO
Olnvolute spline, Involute serration

| pOoooooooo
(H Semi-dry Broach
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MQL Machining

Performance
e MQLO O e 00O OOODOOODOOODOOO
OMQL broaching OMaximum cutting load of helix flute broach
0.10 10
ooooooooo :
Conventional
0.08 0000000000000 1.0
ooooooooon
B MaL 08
0 0.06 :
] ) %)
o
=n| L0 0.6
S0
P 004 0ooooo &
O mmi W S45C] 200HB0 04
oooooo
0.02 Broach mM2XPA30xXNT16 o0z
CETT |
m/min
0.00 noon | *gpeed?
24 & L s | oooo o0 ooooo 0oooo
00mmo conditions L 0.06m/0 L -
) Cutting depth Helix flute Conventional
Cutting length

gooooogod

Semi-dry Broach

HRN

Features

e [OJI0OO0OODOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOO
ONew film coating and adoption of high-quality broach materials, longer tool life more than wet broaching.

e 00O ODODOODOOODOOOOOOOOCOOOOCOCOOODOOOOOOOOOCOO
ooooooOooooooooo

OImprovement of chip removal by helix flute, cutting load reduction, energy saving processing with a little vibration.
goooo0oooo ooo
— L RN

oo00o0o00c0ooooooo oooO0ooO0Ooo0oOooooo
Helix flute Conventional

e JO00OOOODOOOOOOO

[Chip ejection is easy

Joobdbogbgodd NBM-50080 0000

Small Size Mechanical Broaching Machine NBM-5008(NACHI)

HRN

Features

e J00I0DDIO3OIOUIDOLDOUOODDOO

(kwh/0))

0000000000000 01 Woooooo
OSmall light weight of 30% decrease, energy-saving, - Washing of next process
space-saving. 0.08 BWoooooooo
= Air Compressor = NBM-5008 ] ] O Specifications
e I0ITIOOODDOOODOOOOOOODO  §o0 g Mooooo 00000 0 Max.pulling forcelT] 50KN
oo e : Centrifuge 00 O (0 Max.strake[T] 800mm
s 0 ooooooo 00 0 [ Broacing speed113 [0 7m/min
OTable form that chip ejection is easy. 0.04 Chip conveyer 0oooooooo
oooooooo 0 Workplece fittig neight[l] 1.325mm
Coolant pump [0 0 0 [0 Floor space(1]1,100% 1,660mm
0.02 0000 M Mass of machinel 2,500kg
BWooooo
- - Hydraulic pump
0
MQLO O ooo ooo

MQL Broaching Broaching with oil coolant
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Clean in roll forming
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MQL rolliforming
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With superior large lot production and excellent precision and surface
roughness characteristics, form rolling requires only seconds to produce
shaft screws, splines and worms, which are used in the auto and other
industries. The dual forming rack and MQL form rolling machine have
lowered costs and cleaned up form rolling production.

Features

e 1O OOOODOOONO
JRealize clean roll forming.

oooo
0000000 Conventional[d

e 000D DO0OOODOODOOOOOO
UReduce a washing process after rolling, and the work efficiency improves.

goooooo
MQL roll forming

e 100ODOMO
JRolling principles. = 00000 O O Rolling process m [0 0 O O O O Rolling work
) ooo ooo
Before After
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Work Materials

¢ 10000000000 0DO0ODO0ONDODONNONO = ~ = .
OScrew of shaft, involute spline, serration, worm and others ﬁ “
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MQL Machining

Performance
e 1000 e NCOUOOODOODODOMQLOOODDOO
OTool life comparison IMQL roll forming example by use of NC roll forming machine.
000000 Spline
U DP 24/480 PA 30INT26 £y
30
@0 bza00oobt e 00000 DP24/48PA30° NT26
L — 000000 PFM610E Spline 00 M22P15
] 0 Precision roll forming machine MoLoo. g,
= MQL roll forming Conventional
0 000 Screw
oo ooo ooooo oooo o
OM220P 1.5 £
Oily Wats lubl MQL 0oooooooo gt
[y Watersbe M Goonooooo 0asnooood 8¢
oooo MQL oooooo0ooo PEM330E
Convention tool Dual Forming Rack 0 Precision roll forming machine MQLO O oo
MQL roll forming Conventional

0000  m1.058xPA30xNg23
Work 0000 20mm SCM440(200HB)
MQL 12cc/h

goubd oubood oad

Dual Forming Rack

ao

Features

e JO00OODOOOOOOODOOOODOOOOOOMQLODODOOO

OSpecial surface treatment improves in wear resistance and lubrication, and realize
MQL roll forming.

e JO00OOOMQLIOOOOOODOOOOOOOOOO

OLonger tool life in both conditions of conventional oil coolant and MQL roll forming.

00000 PEM-610E(O OO )

Precision Roll Forming Machine PFM-610E(NACHI)

ao

Features

e NCOOODDOODODOODOOODODOODOODODOOODOO
ONC and small high rigidity, energy saving, space saving.

s 000000000 s 0000000000
Comparison of floor space Comparison of consumption energy
2 7oOo0O
g
ﬁu l
w

oooooo PFM-610E
Hydraulic type

o s 0000
2 aln Machined accuracy
I o
2 @m
@
O -
50 T
—_— ‘a 0 30
' 30 ' iy
1700 1600 0 = L]
> E 010 l
K 3 0
DDDQDD PFM-610E 8 10 20 30 00 -00 m/min ——
Hydraulic type < oo .
oooo PAT.
Speed
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Realize finishing of 50-60 HRC herdend material, actual broaching time is Isee than for one second.
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Broaching provides high productivity on complex shapes with superior
precision. Components that have been produced by broaching are heat treated
to increase functionality. However, heat treatment causes warping that requires
finishing grinding. Now, with the development of the super-hard broach and the
hard broaching machine, it is possible to eliminate the process to correct the
warpage caused by heat treatment. This results in more stable components
with higher precision.

“HW-500800 000
HW-5008 (NACHI)

0O

Features

e 000D DODOOOO

OoOos500 6OHRCO OO DOOODODOOODOOODOODOODOOOOOOD0OODOO00O0O0DoDoOOooDOoooDooDooDobOooooooa
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OHighly precise broaching of the high hardness materials(50-60HRC).

e 100000

Jooooooooooooooooooboooboobooosom/mnD0000000000DODOO0O01A000O

USectional carbide broach and hard broaching machine are used, and a high speed broaching in cutting speed 60m/min.True cutting time is less than for one second.

o (100D DOOODO

goooboooooooooobbobobobooboooogobooooooboooobobooboooo

JEnvironment-Friendly with mist coolant system. No need for work piece washing out and dealing with waste fluid.

gogo

Work Materials

o J0I00DODODOOODOODDOOODDODODDODODOCVTIODODODOOODODODOOO
Olnvolute spline hole (gear part for autos), CVT ball groove, various variant holes

000 sample
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Hard Machining

Performance
000000 Before 000000 After = 000000 Between pin Dia.
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- Before Heat- After
heat-treatment treatment Hard Broaching
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. mIE
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2 :
8 i § - -
“ e L A
z P
L " i ¥ = [0 000Work
[ [ No.of teeth(1] 24
0000000 Normal Module(Td 10
E u] I : 00000 M Normal Pressure Angle[l] 45°
40 0000000 ™ Pitch Dia.lD 24.000
0000 Dial16.971
[ (0 Major Dia.[T] 25.46
[ (I Minor Dia.[T] 23.76

gooooon

Hard Broach

HEN

Features

e J00IO0O00OOOOOODOOODOOOOOOOCOOOOOOOOOOOOOOODOOO
TIANOOOOOOOOOOOOOCOOOCOOOOOO0O0O0000000

UA sectional hard broach consists of carbide blade and a holder. Blade is superior in wear resistance and heat
resistance by micro grain hard metal of new development and TiAIN coat.

e 1000 IDDOODDODDOOODDOOODOOOOOODOOO
Olmproved in cutting edge rigidity and chipping resistance by suitable face angle.

eI000IOODOOOOODOOOOOOOOD
URepetition use is possible in re-sharpenning of cutting face. ooooon

Appearance of Hard broach

Oooooodo Hw-5008(0 00 )

Hard Broaching Machine HW-5008 (NACHI)

HEN

Features

eIIOA0DGOM/mMin0 00000 OCOOOOOOOS00
60m/min 00

OCutting speed 1-60m/min. Supported most suitable machining condition
50-60m/m in a hard broach. e J00ODOOODOOODO

OFEM
e 000000 DOOOODODOOOOOOODOOOOOOODOO

ooooooooon

OSecure reliability in high-speed drive with ball screw and linear roller guide.

e 00000 DODCOOOUOOCAEDOOOODOOOO
OWork fixing height is lowered to improves workability.

e 00000 DODOOOOUOUODOOOOO
OWork fixing height is lowered to improves workability.

e 000000 DOODOODOODOODO
UEnergy-saving and space-saving is achieved by oil-less structure.

m HW-5008 O 0 O Specifications

000 0 Max. Pulling ForcelTl 50kN
0 0 0 [0 Max. Stroke(T] 800mm
0 0 0 D Broaching Speed[l 1 0 60m/min
000 60m/mind

0 0 0 [ Return Speed 30m/min
00000 [0 Bolster Hole Dia.[T] 120mm
0Dooooooo

0 Max. Outside Dia. of Workpiece[l1280mm
ooooooooo

O Workpiece Fitting Height(Tl 21000mm
OOooomoxooo

[ Floor Space[1] 1780x 1900mm
[0 0 0 [ Height of Machine[l] 3400mm
000 O Mass of Machinelll 5700kg
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Make the finish of a high hardened gear possible
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It is necessary to purchase expensive specialized equipment to
do finishing work such as grinding and honing after tempering to
improve the accuracy of gears. Hard hobbing can do both rough
work before heat treatment and finish work after heat treatment
to make it possible to centralize equipment. Also, in the past

such products as shafts that could not be hard hobbed can now
be produced with greater precision.

Features

e OO DOOODOODOOODO
JPossible to do finishing work on gear surfaces after quenching.

e JO0OO0O0ODOOOOOOOOOOOODOOOOOOOOOLOO

Oinitial costs are lowered by using equipment that can also do soft gear machining.

e JO0O0O0ODOOOOOOOOOOOODODOOOOOO.

OPerfect for high-precision work such as shafts and small modules that are difficult to grind.

oooooooo
Shank type Hob

gogoboogd

= (000 work

00 0 O Before

0000 After

Performance

e JOODDODODO
[Hard hobbing accuracy

oooooo

oooooo

poooao
Workpiece

ooooo
Module

2

oo
Number of teeth

29

Before hard hobbing After hard hobbing
00X 4.0 s00x .0
o i L u T o e
" ‘;"’m‘ﬁ u ""'Wé B "%T “ le,—-Jr
g 358 g — Ty 4
oo o |
Profils error ' vy vy )H—,L vy
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500X 4.9% s00x_ 2.0
3 e i g b fbon o % ”.,rlm. “,.!
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I e v 3 “a{
oood =
Lead error " Aﬂ

oo
Tooth width

14.5mm

oo
Material

SCR420

oo
Hardness

5800 62HRC

oo

Cutting conditions

oo

oooo
Speed

80m/min

oo
Feed

1mm/rev

-I-I o0000O00O000O0O0OO0DOO o0OO00ODOOO0ODOOOOOOOOODOOOO
o0DDOOOODOODODOOOOODOOD



Hard Machining

goono
Work Materials

o JJIII0II0OIO0ODDOOOUOODODOODUOODDLODOODDOODUOODLDODUOODODDLDbOOOOOOUg
[USteering pinion shaft for autos, Spur gear for motorchcles, Industrial electric motor shaft.

GPADODOOODDOOOODODOOODODO

GPA1 Gear Production Alliancel
Total support of gear manufacturing

eGPAUDUDDOOODODODOODOODODOOOODOODO 3DODODDDDDDDODDDDDDO
e 1000000 OODOOODDO

e 1O00J000OODODOOODOOO

e 000000 0OODOOODOOGPADOOIDOOODO

® GPA is a business alliance of three companies-Nachi, Kashifuji and Kanzaki-in the field of gear cutting machines and tools.
® We provide an integrated prduction line for gear manufacturing.
® \We propose a package of machine tools and cutting tools.

® These three companies combine their technology to meet the requirements for gear manufacturing under a joint development.

gooouoood

Solid Corbide Hob

HRN

Features

e 000000 DOODOOOODOODO
URealized high accuracy by shank type hob.

e 00000 OODOOOOODOODOOOODDODODOODOODOODODOO
UAchieved longer tool life by Hyper Dual coat and herd metal of new development.

e (1000
IComparison of Tool life.

= Cutting face
NACHIO Hard Hob(I 0 0101 0 000000 Non Coat(l
0000 Competitor 0000000000 Coatd

14 1600 oooog oooo oooao
§ 1500 Workpiece Hob Specifications Cutting Conditions
O] ooooo oo oooo i
O 1000 1000 Module 2 Outside Dia. 50mm Cutting Speed 50m/min
= ~
@ oo oo oooo
= 'E Number of teeth| © Overall Length| 100MM Feed 1.2mm/rev
S 500 0oo 20° oo 1 oooo
< Pressure Angle Threads Cutting Method | Climb Cutting
0o oo ooooo
o Tooth Width | 28M™ Flutes 12 Coolant J
ooooo ooo T
Hard Hob Competitor Material SCM420(60HRC)

CNCUUD KeE250000000

CNC Hobbing Machine KE250 (Kashifuji)

HRN

Features

e JOOOOODODODOO

ooooooooooooooooOoOoOoOoOooooooooooooOooCcOoOoOoOooon Kbl
oooooo

OThe new design concept is focused on the dry hobbing of the large size automotive gears with minimum O.B.D. |
deviation.
e 0000 OODOODO i

dooooCocooooOoOOOOOOOOOOOOoOoOoOooBDOOOOOOOOOOOO 3
ooooo

[lt's cooling fluid circulation and the fast chip exhaust give you the superb thermal stability.

_—
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0O0o0o0800m/min 00000000

Realize ultra high speed milling of cutting speed 800m/min

GS MILL OO0

GS MILL Hard

g

Features

e JOOODO
oobooooooooooOobOoOoALTI-CrO0O00O000O0000120000

goboboooooosgoooooooobooooobobooooooDo
OUltra high speed milling
"GS Hard coat" of new development improves in heat resistance and wear resistance in Ultra
high speed milling.

Al-Ti-Cr O

ooooo ooooo

TiAl O oooooo

ooooo

ooooooo

e OO
gooooooooooooooboooooOoOooooooooooo
OHigh rigidity

Chip removal excellent with smooth carve groove form High rigidity by wide lend width.

oooooo GsSwMmillOOO
Conventional GS MILL Hard

goon

Work Materials

e JIUIOOODDDODOOIOO4ASO7OHRCO OO OO
OHerdend steels of 45 70HRC such as High speed steels, Alloy steels.

gogoboogd

Performance

e JO00IODOOODODO2I0mMMI 60 0 0OSKD61] 53HRCH

160
OUltra-high-speed side milling ¢ 10mm(six flutes) 00000
) .o 120 Corner
e BOOM/MiND U OOOOOOCOOW30OUOOO 8o goooo
lan,
OReduce wear to 1/3 in cutting speed of 800m/min. =p 80 ooooo
O @mOd Localized flank
" mll= N
0
Gsooooo ooo

GS MILL Hard Competitor

= [J 0 0 0 O Milling condition
000 ToollM g 10
0 0 0 [0 Cutting Speed(T] 800m/mitt] 25,000min ™
000 M FeedX 10,500mm/miri] 0.07mm/tooth(]
0 O [ Work Materiallll SKD61] 53HRCO
00 0 M Cutting Fluid( 00 00 O O Air BlowO
0 O [ Milling LengthtlD 75m

GS MILL O 0 O 0 GS MILL Hard 00 O O competitor

10mm

0. 2mm

]3 o0000DO0DOOOOODOODOODO oOOODOOOGSMILLOOO oO0O0O00O0O0OGSH
o0OO0O0ODO 10 20mmo O0OOOOODOOMMOOOONO



oodod Hard Machining

Jodobodbotdobodbodoogn

Suitable for high precision finishing of hardened molding dies

GSMILL D O0O0Ogdn

GS MILL Hard Ball

g

Features

e J0O0OOOOODOOOO

gooobooboOooboooboooboobobooobooobooboooboooo
ODurable tool life by newly developed coating

Newly developed smooth coating makes kinetic friction smaller and improves wear resistance.
e JIOOODOODO
000000ooOooooCol000DODDODOOODDDODODDODODOUOO
goooooooooooo

OOptimal for hardened steel milling
Ultra micro grain carbide with low Cobalt content suppresses micro plastic deformation during milling and
increase tool life.

eRIDIO30OI7um

gooooooooooobooooooooooooobooboobobboo
OHigh accuracy ball nose +3-7um
Realize high accuracy ball nose by "One-Pass" grinding process and precise milling is possible.

e GSUDOUOIOODDOOOO e 00O ODOODOODDOODO
OProperty of GS Hard Coat OHardness of Ultra micro grain carbide
O mgf/ gm0
ooo GsOooOoOoOoOo 5100
u] GS Hard Coat o -
o3 (4=02) 5 @
oS TiCN o0
g (4=03) S 2 [ 3800
- 0 ¢
m] -
[nj S §
S
S 8 TIAIN 2
0s =5 =
O o .
g ey sy o
O O
il 0ooo - 00000 O GSMILLOOODOOO 00 TIAIN
(] Heat resistance  good S GS MILL Hard Ball Competitor
o

goon

Work Materials

e JIO0MM4506BHRCIUUDIOUIOOUDUOODOOOUOOOO
OHardened Steels(4501 68HRC), Pre-harden Steels, Mold Steels, High Speed Steels.

gooodgd

Performance

e SKD11OG60HRCI O60mO O OO O OOO
OWear comparison after 60m milling in SKD11(60HRC).

GSMILLOOOOOO ooo
GS MILL Hard Ball Competitor
= [J 0 00 0 Milling condition
000 [0 Tooll R3mm
0 0 O (I Cutting Speed[1] 65m/mir] 3,450min ™[
000 [ Feed 414mm/mir] 0.06mm/tooth(]
0 0O [0 Work Materiallll SKD11] 60HRCO
000 M Milling Lengthl] 60m 2
000 [ Cutting FluidD 0 0 00 O O Air BlowO 1

0.3

o0000O00DOO0O0OOOODOOOOOO o0DOOOOOGSMILLOOOOODO o0OO0O0O0O0O0DOGSBH ]4
o0OODOODOOOO20 6mmo 0O00OOOO



oodod Hard Machining

Jodgouotogodonod

Realize high efficiency drilling of hardend material

Ooooon oun

AQUA Drill Hard

g

Features

e SO0 7OHRCOUDUOIOOODOOOOOODODO
OPossible to drill hardened steels (up to 70HRC).

e 000D 0ODOODDODODLOOOUDODOOO
OLong tool life by optimum hard metal and AQUA Coat.

e 0000 UIODOOUOLODDOOOOODO
OPrevent micro chipping by high rigidity design.

——

goono
Work Materials

e 0000 IDODDOOODOODOODOODDOOOOOO
OPre-Hardened steels, Hardened Steels(Mold Steels, High speed steels)

ggoogd

Performance

e [1 00 OOISKD61] 50HRCH
[Life comparison

600
500
O
0 400
$0
o
<0 300
O
@)
200
100 = [J 0000 Drilling condition
0 0 [ Tooll] 6mm
0 0 0 [T Cutting Speed[T] 25m/mir] 1,350min™0
0] 00 0 Feed 0.05mm/rew] 65mm/minC
oopoooooooo ooo 0 0 M Hole Depth™ 19mmd [ [1J through
AQUA-Drill Hard Competitor 0 O 0 Work Material(ll SKD611 50HRCO

0000 Cutting Fluid( 0 O [0 Wetd

e SKD11(60HRC)D O OO O OO
OLange of cutting condition

0000 mm/min0d 0000 mm/mind
Efficiency Efficiency
T T T N LT TN T T 1 N T
A 0 80106 12g-H-H-S1a6HHNY A 4 8¢ 106 14
24 |\ T 24 1\
p H000AT0D i
Nt —+H
\\ ju] oooon \\
/
23 [} 23k
/
] v 0 AY
30 30
20 22 s 20 22 \
o 0 \/VHH‘NM‘H\ » o opoooooo
0 m/minC] AT T | m/minC] a8 / man,
HHy S 7 = 00000000 .
15 90 WP, I 15 - =
600X 8 =Su
50 - = =Suu! SR
= =2 o 201 N
10 T P 10 P mS=oE=s Rma
T T T TSN T T T~ - ==
Snoo0omoo ST = FEEFoRq8 me b TR in
0.01 0.025 0.04 0.055 0.07 0.085 0.1 0.01 0.025 0.04 0.055 0.07 0.085 0.1
OO mm/revd  Feed DO0mmm/revd Feed
000D0OO000DOO AQUA Drill Hard 0 0 O O competitor

.|5 o0000O00DOOO0OO0O0DOOOO o0OO00D0O0O0O00DOOO0O 000 oO0O00O0O00O0AQDHO DOOOOOO0O020 12mm
ocObOoOOOOODOOOO



00000 G"’PA Ultra-precision Machining

Jodgotdbotggotdoodobgodn

Compatible with operability and reduction of running cost

goooouogod

Hard Gear Honing

00

Features

e J0O0O00OOOOOOOOOOOOUOOOOOOODOOOODO

OThe running costs are less than any types of hard gear finishing.

eJ0O000OODOOOUOOLOOOOUOOOOOOCOOOOOLOOOOOOODOO
ooooooo

OThe dress-gear is designed and manufactured with the same specifications as the workgear.
It is easy to get the tooth profile and to set up the system.

oOooooooOoooooooao

Synchronized Honing Machine(Kanzaki)

ogoono
Work Materials

e JIODIODO
OHard gear finishing

goooo gooooooooo
Dress-gear Internal Wheel & Dress-gear
oooodo
Performance
e 00D 0O0ODOODOUOOODODODOUDOOODOO oooooo oooooo
Before After

0By using precisely electro-deposited, there is no need to triming profile.

- 00000000000+ 5umOO
The Profile error is within 5 um.
oooooosoon 12000
ENumber of dressing : 800[1 1200 times
goooooooooo

Elmproves internal honing wheel sharpness.

gooooo goooooo

000 M Process] 0 0 O M Hobbing[- 0000000 Shaving[- % | T e oL "l ok
000 Heat Treatment( — 0 0 [ 0 (1) Honing[J T oy e
0000 Work Specll 00000 3.10 Module 3.1 0 0 0 18°0 Pressure Angle 18°0 L, —an T ——
00 210 No. of teeth 211 0 0 [ 0 30°(1] Helix Angle 30° Left(] IE——_ N, | iy - =i R
0 0 0 [ Honing Condition 0 0 0 0 [ 450min™*0] Honing Wheel Rotation 450min™0]
00000 M Honing Stock 0.08mmC by O.B.DO

o0000O00O0O0O0OOO0OO0OO0 oO0O0O0O0OO0O0OO0OOOODOODOOOOOOO .|6
oc0DDOOO0DODMOmMOODOODOOOOO
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oo odoodn

High-precision Cutting and Shaving Adjustment of Inner Gear Teeth

g

gooooooobooooooooooooooooo
ggoooobooobobooobooooooobooboo
gooooobooooooooobooboboodoobooon
gooooooobooooooooooooooooo
goboobooboooooooboog

The demand for progression of precision in internal gears to
reduce the gear noise of planetary gear systems is increasing.
However, using the conventional methods it is not possible
to modify the tooth profile and lend of gear teeth; also using
broaches and pinion cutters has limits. However, internal shaving
are able to machine taper form and crowning form in high
precision.

Features

e JOOO0ODOOOOOOOOOOOOODOO

Olt is realized shaving operation of internal gear.

e 10 I0IDOIDOODODOODOUODOODOODDODODDOODDLOOODDOOODOOOO
UReduce the work piece changing time, due to original loading system and automatic fitting between work piece and shaving cutter.

e 000U DOODOODODODO
Uit is available to machine taper form and crowning form.

e 10 0I0IDOODOODOODOOO
UReduce gear noise from planetary gear unit.

ooood
Uinternal Gear Machining

aa
gooooo Broaching
oooo Broaches
oooono Broaching Machines Sifere
oooo
oooo
el 00000000  Gear Shaving OOOEED
ooooooo Gear Shaper Cutter ooooo
0ooooo Gear Shaver Gear Shaving

GSU-180

-|7 o0000O0O0O0O0O0OO0DOOOO oOO0OOOOMQLOOOOOODOOODOOOOD oO000O0O0O0O040 8mm

o000 0O0OOOO0OMOOOOMObOOOOOO0OO0O00O0



Ultra-precision Machining

goon

Work Materials

o 10IA/TOOOODOODOOODODODO
OPlanetary ring gear for automobile A/T.

Jogtubodogoobooood

Internal Shaving Cutter

HEN

Features

e [JIOCOOOOOOOOOOOOOCOODO

JExcellent serration pitch and land width selection.

e JO0OOOODOOOOOOOOOOOODODOO

OCutter adjusts lead error for meshing according to specifications.

oo ooo
Profile error Lead error
[ ‘ |
RI 2 . 4o o0 e | R o2 i s
J 1 L | |
J
R e 2 12— 4 | R L SP A L2 g ¢
u | 1 \ \ | J |
B e 4 8 e | R e B ¢
| r B | . ( |
J | L | |
R e+ 2 ey [ R e s 4 o 4
] “ L |
MEAN — 4 5 MEAN S MEAN 0 5 MEAN 1 4
J r 1 L | |
BIAS 2l e BIAS 4.l oy BIAS. Alﬁ@/ BIAS, 4 lje——=———y
T — | — e

Jdbdbouooodbobg cGeu-1saluunoouguooon

Internal Gear Shaving Machine GSU-180 (Kanzaki Kokyukoki Mfg. Co., Ltd.)

HEN

Features

e 00O OOOOOOOOOOCOOOOOOOOOO

Olt is available smooth chip evacuation by adoption of vartical mechanism.

e OO OODOOOOOOOOOOOONO

JAdoption automatic system of fitting between work piece and shaving cutter.

e 10000OOOOOOODOOODOOO
OLoading and unloading arm mechanism is standard equipment.

e J000IOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

[lt is realized machinning taper form and crowning form due to syncro control of 2 axis.

e IO000O0O0DODOOOOOODODOO

Olt is available interactive data input.

18
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Ultra-precision Machining

Juobboguododotd

Realize high-speed shaving

Ooooooooooon

High Performance Shaving Cutter

g

Features

e JO000O0O0COOOODOODOOCOOOOOLOOOOOCOOOOOOOOOO

ooooo

URealize high speed, high feed shaving by improvement of serration and high rigidity design of a

shaving cutter.

-

il

FEM(UOOOO)ooooooo
Suitable cutter design by FEM

e I IUIDOODDOODOODOODOOODOOO
OLonger tool life by adoption of shaving cutter materials of new development.

e I IUIDOODOODOUODUOODLDOODbDOObDOO
JAdopt serration form to leave both end land in plunge cut shaving.

ooo 000ooooo
0ooooo 0oooooooooo 0ooooo 0oooooooooo
Do oo Do 0ooooooo
\q Jooomoooog, =)
[m] [m}
] g O
=] a ‘E:
=) =) o
a g o
o E =]
E [m] o
Work Materials
e 100D0DD0UDDODODODODOO E——
OGear finishing for Alloy steel, Carbon steel, Cast irons and other -
gooooooooo gooooooooo
D D D D I:] |:| Before Shaving After Shaving
Performance
e JOODO e 100N
IComparison of tool life JFinished accuracy
000000 Gear 0000000 tool life (pcs) ooo 0 O O Profile Error 0 000 Lead Error
Coon ween o e son Jo— -
m2.89[PA23I1L2TCSPUR KO HSS e 150 -ty et
ooo . ;
NACHI 3700 T :
2250 2RHIMO 000000 l [ ﬁ
— ———— ﬁ‘ + +
—_—
opgo SKH51 1650 L |
m2.25[PA20IR7TCSPUR e
ooo 2.0 —_—t
2250 (SRHMO 000000 NACHI ey ek =
oooo KO HsS 2800
m2.25[PA17.5[79TR8ILH ooooo ooooo gooooooo
ooo 1.80 Workpiece Cutter icati Shaving Conditions
2000 (L5.5RH 000 00 NACHI Sl ooooo B oo 2250 0000000 | Doooood
Module Qutside Dia. Shaving Method | Plunge Cut
oo oo gooooo .
oooo SKHSL 2500 Number of Teeth | 7 Number of Teeth | +13 Cutter Rotation | 280™in
m1.75PAL7.5I46T(BELH oo oooo ) oooo }
poo NAGH! 42 1.70 Tooth Width 25mm Helix Angle 131H Cutter Feed 0.45mm/min
2000 (R1RHID 0000 00 Sooo o EREE 320
Helix Angle Cycle Time second
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000000 Ultra-precision Machining

Juoboogododotdod

Provides a high quality cut surface with superior accuracy

dooooood

Rotary cutter

00

Features

e 00O OODOO

goooooooooooobobooodooooooooooboboboooboboo
oogog

0 Sharp cutting edges

Uses a spiral blade to repress burrs and flaking to produce smooth cut edges.

e J0IOOO

00oo0oooo2000mmoo0n

ULong sizes
Able to cut sheets up to 2000 mm wide.

gbooooooo

Work Materials

e JJUIUOOODDOO e JOODODODODO

UFilm for LCD panels. ONon-fiber cloth for diapers etc.

e J00OIOOODOD e 0000 OOOODODOOOO

OLabels for PET bottles. DApplying film to glass substrates. o=k

e IO DOOOODOOOOO 0ooo fim
UFilm for wrapping cigarettes and candy. @ L | =—> L

(I i
e OO OOODOOOO O
. 0ooooooo
OPhotographic paper such as for calendars. Ve oooo
Rotary cutterunit oo oQ
oooo  Conveyor O Glass substrate
D e L LLLLL L L |
Performance
e IO ODOOO e JOOOODOOOO
O00odooooooooooooooboooooooon Oodoooooooobooobooooooooboooooooooono
ogodooooooooooooood oood
OHigh-quality finish OISmall footprint
Finishing cuts, like with conventional machines, are no longer needed Space reduced by combining film loader with the rotary cutter.
because cutting accuracy has been improved with more accurate feed
and better speed control. noom Do ooooom
Conventional equipment Rotary cutter
00000 Comparison of cut surfaces
Ooooooo 00000 ooooooo
Roll of film Feed roll Roll of film
ooo ooooo
Cutter Condition of cut surface
)
ooooo
ooo
Rotary cutter
| e— | e—
o " R
01/2
Approximately 1/2
ooooo 00000000000000050%000
Conventional Footprint is reduced by almost half compared to conventional equipment
cutter ‘ ‘
A T o DDDDDthl'] )
Flaking ~ Burrs courence o enpping e 100070 28000 0
2800 hours
Ooooooooooooooooooooaon 3
dodoboooooooooooooooo E’E oo70o
° 0 "
Doo oooo uoog g0 Se‘fg,:gt;r,nes
q geciiacyjval DService life of cutter seven times longer g
> el - O o Steel for rotary cutters developed with high durability. 8 R
0oo 0.3mm0 0 /600mm0 Dramatic increase in tool service live compared to 420 hours
&’/ Squareness | Less than 0.3 mm/600 mm width conventional alloy tool steel.
Eee]duprgtcmh goooo oooog
Alloy tool ooooo
steels  steel for rotary
cutters
oc000000000MOOOODDOODOOeO0DOOO0OOODOOOOOODO 20
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Ultra-precision Machining

Jodoogogn

Ultra-precise Aspheric Generator

oot ASPO1A

NANO ASPHER ASPO1A

00

Features

e J0DDVDOODODOODODOODODOODODODOOODOODOODOO

OSupports production of molds for a wide range of lenses from next generation DVD players to single reflex
digital cameras.

e J00UIIDDODODUUDOOOOIOT500mm/mnCO00OOO0O
OWorld’s first high-speed hydrostatic lead screw drive achieves 1,500 mm/min feed speeds.

00000000000 OD0OoUooUooooooo0.03snUooOn
goooOoooooboooooboooooo

OHydrostatic lead screws and hydrostatic slides push high-precision higher with a resolution of 0.035
nanometer.
This produces high positioning accuracy and stable surfacefinish.

e 0000 DMUOILDDOOmMUODbDDODODbOOOODOOO
OHigh-stiffness spindle (option) supports high-load grinding.

e J0D0x750000000D0DOI0ODOODDOODOODOOODODOODOOOO

Olmproves productivity and workability through shape-analysis software and built-in measuring equipment
that works in a range of +/-75 degrees.

e JO0O70% I 0000000000 OODODO
OCompact design uses 70% of the installation space of our previous model.

gooo

Work Materials

e J00IDIODUIODODOOODVDOODOOOOO

OLens molds for mobile phone cameras, digital cameras and DVD players

|oooooooooooo

Hydrostatic slide and lead screw

0000000000000 000O0O0O000000O0O0000000C0
goobooooooooooobooOo0oooOoOooooooooooon
00000O000000O0CO00O0O0000O0O0O00O0O0O0O0O00000

oo0o0000ooo0oa

goooooo

Nachi's aspheric surface processing equipment uses hydrostatic lead screws and
hydrostatic slides for a complete, non-contact configuration. This configuration ensures
smooth maneuverability, and fine positioning accuracy unparalleled in the world. In
addition, there is no friction or wear, so it is maintenance free.

oooooooooo

gooooooo
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000000 Ultra-precision Machining

Jodgodotbogotdobgbodobogd

Ultra-precise Prism Groove Cutting Machine

gogobodd AMG62P

NANO GROOVER AMG62P

00

Features

e 00O DOOODOLODOLODODODOOODOODOODOODOODO
goo

OFor producing molds for light guide plates for LCDs in a wide range of sizes from mobile
phones to mid-range TV screens.

e 20m/min0 0D 0OOOOO
X0OYOOOOUoOoOOoooOoOoOoooOooooooooooooooo
goooooooooooboboobobooo

JAttains 20 m/min high-speed processing
Equipped with a coreless type linear motor for the X and Y axes, in combination with
hydrostatic slide, accuracy is maintained at high speed feeding.
e 0
goooooooooobobbooboboo
Z00000000000000000000000000000000000 L__
]

oooooooooooon

UAccuracy =
Newly developed highly-rigid column increases work quality.
Z axis is complete non-contact “Hydrostatic screw + hydrostatic slide” for greater precision and
tool position is smoothly controlled.

e JICIOUDIUIOMIUIOOODOUOODO

OSupport for production of curved grooves by instration of tool C axis (option).

gooo

Work Materials

e 10000000 DOOOODOODODOOOOOODODOODOOOOOODLDOOODOODOOOOOOn
ONANO GROOVER produces molds for light guide plates for mobile phones, car navigation systems, laptop computers, LCD TVs and other LCD displays

gbooodd

Performance

e (00D OOODOOOODOODOD
OLiquid crystal monitor backlight unit example

oooooo

Light Guide Plate Performance

ooo
Light Guide Plate

oo
Light Source

LV VvV e
Reftecting Plate
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Super compact module can handle 0.2 helical broaching

g

goooooooboooooooobooobobooboobooboobo
gooooooobooobooooooobooboboobooo
oooooboobooobooooooooboooooon
OoooooUooooUoooooooNCOboooon
gooobooooooooooooooooooon
goood

A small reduction gear is used to allow adjustment of complicated motions
such as for robots. As well as handling advances in compactness, it works
well for such small modules as planetary gears for reduction gears. The high
precision broach and NC synchronized control broaching machine is able to
machine the internal gears of super-compact modules.

Features

e JO0OOOODOOOOOOOOO
OPerfect for machining helical gears for high-precision internal gears.

e 00D DOOUOOIOOUODOODOUOLDOOOOOOODLOODODOOODOO
OMachining small modules for internal gears is possible so it can handle compact parts for reduction gears.

Performance
0 0 0 0O O Profile error 000000 Lead error
0O Left 0 O Right 00 Left 0 O Right
i SRR | R — .-.|.._.| E. = 1
’ | . 3 N R s i
[ 0.01mm ‘ |
i 0.01mm
P = S . B i T — i
- B | | K L 1 R
| | | : l.
i | |
ﬁlu—-_-—.-..-.-.-.-.—|J—|- in.-.-—-.n._,__ ¥ H |.:- " SR | T e T s = = | T 1z
[ | =
| |
1k il ! al :\-—l—'—— ————— |
! - et [ | gopi et
I
oooo
Cutting conditions
oo ooo
Machine U0 NBM 5008 cuttingoil | MQL
ooo ooooog
Work SCM 435 Broach Length 900mm! O 0 290mm(]
oooog ) oooo
Cutting speed 3m/min Pulling Load 8.8KNI 0.9Tond]
23 oc0000000DOOO0O0O0O oOOODOODOOOUUODDOOOOUODOOOOODO
o00000OOOOOOOOOONO




Ultra-precision Machining

goon

Work Materials

e 1000 IODDOODDODDOODOODOOO
OCompactification of planetary gear

NT=93

23.65mm

gbodobadooboaod

Q—> 0.14mm T=0.49mm 1.0mm

23.65mm OmO.2500000
spur

Broach for small module internal gear broaching

ERN

Features

e 10000 OOOOOOOOMN
OMakes high-precision small module machining possible.
e 100 0OOOOODOOMO

OMinimizes variation in grinding load.

e 10000 DOOODODOOMO
Olmproves transfer of broach profile.

googodotdd NBV-3-6 MNCO O UOOO

Small size Broaching Machine NBV-3-6 MNC (NACHI)

ERN

Features

e NCOODOOOOODODOOOOODOO
goboooooooboOooooooboooooobooo0oooooDooo
gooooODOATCOOOOOOODOOOOOOOOOOODODOOOOOO

OFlexibility with NC synchronized controlled machining
Flexible production on automated production lines is possible through a combination with the optional ATC
which makes it easy to switch between helical splines and straight gear splines with different specifications.

e IO ODO
gooooocoooooooooon

[JCompact design reduces space requirements.
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Ultra-precision Machining

Jodobooodobododoogn

Suitable for turbine rotor disk blade groove broaching

oooooodod

Christmas Tree Type Broach

g

Features

e JO0OOOOOOOOOOOOOOOOODOOOOO
gooooooooooooooooboooboboooooooooooOoOOoCOCbObOOoOooooooboOooOoOOObObbbObOOOoO
goooooOoOoooooooooooOoOobOOO0o0oOoooooooOoOoOobOOoOoOo0oooooon

OThese broaches are suitable for turbine rotor disk blade groove broaching of aircraft, ships and generators. Turbine rotors discs have a number of grooves in a
christmas tree shapes which require high accuracy and their material is usually very hard to cut. NACHI can manufacture highly precise christmas tree type broaches.

goond
Work Materials

e 10D I0I0IO0OOOUOOOOLODODOODOO
OJet Engine, Gas turbine, Vapor turbine

gboobod

Performance

o 1000 DOODOOOODOODODO
OChristmas Tree type Broach Cutting Method

gooooooo
Jet engine

ooooo
Roughing Broach

ooooooo
Semi-Finishing Broach

oooooo
Finishing Broach

25 o0000O00O0O00OO0O0 oO0D0OOOOO0OOODOOOOOCOOODOOO
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000000 Ultra-precision Machining

Jotdogouotbooodonod

Realize balance and excellent accuracy

Oogbooooooooood

Off-normal Gullet Helical Broach

g

Features

e (J0D00O0OD0DOODOODODODOUODUODODDOOUODOODDODOODOOO
gooooooobooo
0"Off-normal Gullet" Helical Broach is the best broach to ensure accuracy of internal helical gears.

e JIO00O0ODOOODODOOODOODOOODO
OThe angular design of gullet provides the best balanced cutting.

e JU0O0O0ODOOODODOOLODOODOOODO
Olmprove accuracy of workpiece and tool life.

ooa

Combination type

PR P R T R AR

goono
Work Materials

e 1O DOOOOOOO
OInternal Helical gears of Automatic Transmission

goo
D |:| |:| |:| |:| |:| Internal helical gear
Performance
e IODOODOO
OComparison of Lead Error
ooo gooooooo ooooooo
Gullet Comparison of Lead Error Comparison of Pulling Load
0 ORight | —
T
HiNan — Soos
A 1l A
0 iy \_ i m i e oooo
os f ~ Pulling Load
0g — 132kN
0oz .
8 —1 00 Left
_l 0 ORight |
Bs = —
a3 ~ = ]
D% = i oooo
o g [ < Pulling Load
E S = = 80kN
0% —{ ooLert |
GRS
oc00000000000O0 oO00OOOOOOODDODOOOOOOOOO 26
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000000 Ultra-precision Machining

Jodobogbdobogbodobogod

Realize reaming-free highly precise drilling

oooot 3gogn

AQUA Drill 3 Flutes

g

Features

e JJI00DOUOO3IOOODDOUOOLODOUOODO

OPrecision drilling is possible to balanced 3 flutes.

gooooo 3oooo 2000000
AQUA Drills 3 flutes Conventional
= Pr-= T » 0 0000 Drilling condition
: 0 0 [ Toold 10mm
& , ) \ 0 0 0 [T Cutting Speed[T] 80m/min
{ 3 | { 0 2,550min™0
| | > 000 [0 Speed[] 0.27mm/rev
‘, L, v [0 680mm/min(]
’ ‘ 4 0 O M Hole Depth 30mm0 O O I blindD
3 rd - = 0 O [ Work Materiallll NAK8@ 40HRCO
e . in R 000 [ Cutting FluidD 0O O [ wetD
0o00d 28y m 000172y m
Roundness Roundness

eJ0O000OOOOOOUOCODOOOOCOOOOOOODOOOO

Olmproved in wear resistance and prevention of chipping by original cutting edge form.

e IO DODODUOUODODbDUObDOUDUObDODOOO
OShow high efficiency for dry condition and high speed wet condition by AQUA coat.

goooo
Cutting edge form

goond
Work Materials

e J0I000IDO0ODODDDOOOODODDOODODOOBOHRCOOONO
OCarbon steels, Alloy steels, Mold Steels, Pre-Hardened steels, Hardened Steels (50HRC),
Cast Irons

gooogd

Performance

e 0O OOO
ODrilling diameter according to work materials

6.040 6.030
6.025
6.030
000000,e81000
Competitor Breakage . 6.020
. 02 .
g 6020 ./.\./’ S eos
‘gD 000000030000 §D
S0 6010 Al (mm) 601
(mm) *— o
6.005
6.000
6.000
I I I I I I
5‘9950 500 1,000 1,500 2,000 2,500 3,000 5.9950 1(')0 260 3(')0 4'00
gooo oooo
Hole Hole

= [ 0000 Drilling condition
000 Tool 6mm
000 [0 Cutting Speed(l] 100m/miri] 5,300min™*0
000 Speed@ 0.2mm/rev] 1,200mm/min)
0 0 Hole Depth(I] 18mm O 0 [1J throughO
0 0 J Work Material(l] S50C0 180HRCO
0 0 0 M Cutting FluidI O O [1J wetd

= [0 000 0 Drilling condition
00 Tool 6mm
000 [0 Cutting Speed(l] 40m/miri] 2,150min*0
000 Speed 0.18mm/rev] 400mm/min{]
0 0 [ Hole Depth(I] 15mm0 0 0 [1J blindOd
0 0 [J Work Material(ll SKD611 50HRC
000D Cutting FluidD 0 O [0 wetO

o0000O00DOO0O0OOO0DOOO0DO o0O0DOOO0OO0DODOOO 30000 o00000O0O0AQD3Fo DOOOO0OOO3.00 16.0mm
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000000 Ultra-precision Machining

Jotdgbodbotgobodbotggbodgoggogot

Ultra highly precise end mill which realizes polishing less die & mold milling

guoooobooobood

Mold Meister Ball

g

Features

e RO+ 3y mOROOOO180°

OBall tolerance +3pm, Ball accuracy range 180°

0000000000000000000000000
oooooooooo

Enlarged R tolerance range from ball edge to outside cutting
edge by seamless processing

e JI0DI0UDUODUIUOXsOOUOOOODODODDOUOULDOOLOOODOO

goooooooooboobooobobooooooog

OCombination of X's coat and micro grain hard metal which are saitable for mold & die steel,
direct high-speed milling is possible.

gognf

Work Materials

e (00000 0O0OOODOOODODOODOLOOOO0ODLDOODDLDOODLDODOOOODDODOO
OMold steels, Pre-Hardened steels, Carbon steels, Alloy steels, Stainless steels, Nickel alloys, Titanium alloys, Cast Irons

Performance
e 00O e 10O OODO
OWear comparison UGap actual survey value of milling surface
0o 000000000
04 Comptitor | Mold Meister Ball
ooo
Competitor
03
. E (afufu(alafafu)alafafafs]
§ B Mold Meister Ball
OmmO
0.1

gooooooo

Contour line milling

I I
20 40 60
0 0 [0 mO Cutting length

85° 00O0OOOOD
= [ 0000 Milling Condition scanning line milling the slope of 85°

0000 Tooll R6

0 0 0[O Cutting Speed(I] 200m/min(5,300min*0
000 Speed@ 1.060mm/min(0.1mm/tooth)

[0 0 [ Work Material(ll SKD11(60HRC)

000 [ Cutting FluidJ O O O [J Air blowO

ROOOO0008EMIOOO00
R precision difference ; gap outbreak of 8z m

o0000O00DO0O0OO0O0DOOOOOO o0O0OO0OO0OOOOOODOOO0OODO o0O0OO0OOO02MMRO O0O0O0O0O0O0O0O0O0O0O0.50 6mm 28
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Ultra-precision Machining

Jodogodotbogodonod

Realized high etticiency for direct milling of mold

GSMILLOOOOOO

otn

GS MILL Long Neck

00

Features

eJOOODOO

goooooooooOoOOoOoOoOoOoOoOoOoOobooboboboOoOoODOOObOObOOOOOa

goboooooooobobooooooobo2000000000O0
OWonderful long tool life

Realized long tool life by micro grain comprising high TRS, adoption of a high rigidity design, compound

multilayered coat excellent in wear resistance.

e J0OOODOOODO
Joobooboooooooooooooos 50 m
0o0obOoobOooboobooboobooboooooo
OOriginal Ball Endmill form

Ball radius tolerance +5pm by seamless grinding from ball cutting edge to outside cutting edge.
Back taper of outside cutting edge, and reducing of vibrating cut and finished surface roughness

improvement.

e IO OODO

000003350 00000000000D0O0O00O0O00O
OHave a variety in stock
From 335 series items, the choice is possible for every minute milling.

0oooooooo oooooo

3 4
i

Ooooooooooo

|

Convention

m 000000000 Property of micro grain m 00000 Ballcutting edge form
OOMMTRSMOIOO  TRS and Hardness oo
<
5 7 00000000000
25 /\ uttting length, oooooo Ooooon
U Back taper Long neck ball has short cutting length.
0 k
P —
9
8o Bp a \
g0 3
& r
§0
=
§o 0 0000
= s
ooooooan000
[u] TRS] GPall [u] i 0000000000 O0OO0000O0OOO
Sl o - e Seamiess Tpass grinang U500 2T

Work Materials

o IO ODODODOOUOOOOOOOODOOOOODO
OMold Steels, Alloy steels, Pre-Hardened steels, Stainless steels, Nickel alloys

gooogd

Performance

e GSUUODDODOOI200ODOO
OMilling of GS MILL Long Neck 2 Flutes

OmO
2000
gooiooombodooooonO
Milling displacement in milling length 1000m

500 -~

T 1omm_, 0.03mM_zomm_ _0.18mm
§ T
0 1000 - gl o] o
> E I 1 i i
0§ AR C
s | | | |
L Pl

GSLN2 000 A J 2.5mm

CompetitorA g

GSN2  gOooA 0OOooB  OOOC
09 1.0¢120 Competitor A Competitor B Competitor C

100 = [0 000 0O Milling condition
Danth of Gut 000 0 Tool T GSN2 1.0x 12
0.02mm 000 M Cutting Speed 50m/mifl 16,000min0

000 M Feed400mm/mifl 0.0125mm/tooth(]
0 0 O Work MaterialsCD NAK8@ 40HRCO
00 0 D Cutting FluidD O O Gild

0 O 1 Milling Lengthf 10 70mm

0 0 O M Milling Lengthf 20mm

e GSUOODODOOODOOODODOODO
OMilling surface property of GS MILL Long Neck Ball

Gs10000000000 ooo oooooooooo
GSBN2 Competitor Cmparison of stand wall surface roughness

£
E|
(\g <S§§§
©

0.02mm N
N

= [0 0000 Milling condition

000 Toold GSBN2 RO.5x 12

3 0 0 0 [ Cutting SpeedT] 40m/mifl 12,700min0
“"I 000 M Feedd 0.012mm/f 300mm/min(]

0 O I Work Materials[TI NAK8@ 40HRCO

0 0 0 M Cutting Fluid(D O O O O O Air BlowO

29 o00O0O0DOOO0OOOO0DOOO0ODOO oOOO0OOOGSMILLOOOOOO200400000 o0000O0000OGSN20GSN40OGSBN

oDOODOOD O020 10mm ODOOOO 010 3mmo ODO000O0OODOOOO
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ogdodno Dry Machining

Jodobodbodobododoogn

Suitable for dry condition and wet condition

Ooooon

AQUA Dirill

g

Features

e J0O000OOOOOOODOOOOOOOOOOOOOOOOOOOOODOO
obobooooooboooooobooooooo

UDAQUA coat is wealthy in the lubrication with the work material and excellent to heat-resistance.

e J0O0O00OOOOOOOOOOOOOOOOOODOOOOOOOOOOODOO

ooooodooo

Olt is possible to operate stably due to new geometric.
Chipping resistance, wear resistance of corner edge is increased.

goooooooo gooooooooo
AQUA Drill Conventional drill

Work Materials

e IO ODOUODOOODOOODOOOOODO
OCarbon steels, Alloy steels, Mold Steels, Pre-Hardened Steels, Cast Irons

Performance
e JOOS50COODODOOO e[lSCM440000000
ODrilling of Carbon Steels in dry condition ODrilling of Alloy Steels in dry condition
6000 4000
3500
5000
0 0 3000
0 4000 o
g 0 g 0 2500
S 0 3000 S0
£, 2 2000
0 2000 0 1500
@) @) 1000
1000
500
0
BIREER R e ° 000000 00D00AD 00o00BO
AQUA Competitor oo ; - m 0 00 00 Drilling condition
Competitor A Competitor B
AQUA O0MMToollemm OO00
= [0 000 O Drilling condition 0 0 0 [ Cutting Speed 60m/min
00 0 Tool 6mm 000 4 ﬁ J_ _, (3,200min™)
000 [0 Cutting Speedl] 150m/min (8,000min™) 3‘.__" L -" 000 M Feedd 0.15mm/rev
000 [0 Feed[D 0.15mm/rev (1,200mm/min) "t' 'Y s (500mm/min)
[0 [0 Hole depthD 15mm 0 O [T throughCl Fr -y 0000 Hole depthfl 18mmO 00
0 O [0 Work Material(lJ S50C (185HB) i ' '_ .' - 0 0 (1 Work Material(11 SCM440
0 0 0 [ Cutting Fluid D 0 0 0 0 0 O Air blowd a ™= 'i.. (3105HB)
il 000 Cutting FluidD 000 00
O Air blow
oc00000000000U0OO0OD oOLODOODODOOOO ocO0OOUOOOOAQDSIAQDRIAQMD 30
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160m/min0 0000000000

Realize high speed dry hobbing of 160m/min

goboobooboboooooooboboooobobbooooo
gooooooooooobbooooooooooon
gooooooooooooooooooooboo
goobooooooooobooobobboooooobooobo
goobooboooooooobbboboooobodoo

Hobbing, one of the main gear cutting methods, fulfills
requirements for high-precision, super-productivity and long
service life, and on top of that hobbing is increasingly concerned
with the environment. In the new age of high-speed coating hob
machines and machines that support dry hobbing, hobbing is
outperforming wet processes in speed and long service life.

0 0 KE250 (Kashifuiji)
goooooooooo
Left :KE250 (Kashifuji)

Dual Cut Hob
Features
e 10D0IDODODOODODODOODOOOD e 1000
IBoth and hobbing are perfomed by one hob. OComparison of tool life
oooo ooooooo oooo oooooo ooooooo
b D D D D D D D D I:I D D D D Method High-speed Dry Hobbing Method Wet High-speed Dry Hobbing
UA long tool life is ensured even in dry hobbing. CutDﬁEgDs pDeed S—— CE{/EgDspDee ., —— p——
e 00000 DDOOOODDOODO D0/Reg0)
noo1s500000 00001810000 0000000000000
oooo 1200 1.5 times the tool life of 1.8 times the tool life of conventional products
competitors £
ODry hobbing can achieve higher speed than § - 1000 500 3 20
conventional wet hobbing. (. 5
8 2
2 530 g
S0 s00 — $0 10
8
oooo 0oooooooo OOO0A oooB oooo noo 000000000
Hob Dual cut hob Competitor A [o itor B Hob Ce i Dual cut hob
0oooo 0000 oooo ogoog oooo. 0oog
Workpiece Hob specifications Cutting tic ie Hob Cutting conditions
ooooo oo oo 0oooo oo oo
Module 25 Outside dia._| 85 Feedrate | 2-5mm/rev Modue | 28 ousidedia. | 105 | Feedrate | 22Mmm/rev
oo oo oooo gooo oo oo gooo |0booo
Number of testh | 82 Overalllength | 290 Cutting method | Climb cutting Number of teeth | 48 Overalllength | 15O Cuting method | Climb cutting
oo oo oo oo ooo
Tooth width | SO™™ Threads 4THD Tooth width Threads | STHD | Gutting lengtn| 22O™
oo oo oo oo
Material | SCRA20 | e 16 Material | SCRA2OM | tes 14
- O mm/revnO
Work Materials 4
e 00O DODOOOOOODDODODODO 5 = O _
- . =0
UAlloy steels, Carbon steels, Cast Irons §§ &b 2p 5
2 s B
] o0
30 s a8 £ gf
ga 2 % I
o 20 oo O
£0 0
[n}
[n}
1
0
0 100 200 300 400
ooog 0 m/min00
Hobbing speed

3] o000000000O00O0O0OO0 oO0O0O0O0CO0OOOOOOOODOOmMODOOOOOOOOO
o000 OODODmMOmMOOOOODOODOO



Dry Machining

ggoboogd

Performance

e JODOODODOOODODODOODO
OComparison of Tool Life

03 ooooo oooo oooo
a : goooooOooooooooo Workpiece Hob Specifications Cutting Conditions
E 025 500000000
ooo ooooo oo 0ooo '
é . o ST AD/IoDduDIe 2.87 Outside Dia. | 20MM ;u[tltngDSpeed 250m/min
o o oo
g g @i Pressure Angle 15 Threads 3 Feed 2.2mm/rev
> o1 Hyper Dual oo 50mm oo 12 oooo ooog
o Tooth Width Flutes Cutting Method | Climb Cuttin;
o 005 9 9
oo ooood
80 120 160 200 Material SCM420(180HB) Coolant B
0 O [0 mCO Cutting Length
000000000000 O Convention Hyper Dualll O O Hyper Dual Hobs

0oo0o040m 0o00040m 0oo0oo200m
Cutting Length Cutting Length Cutting Length

godogooogg

Hyper Dual Hob

ERN

Features

e J0OOOOOOOOOOOOOOO

ODualD 0000000000 OOOOCOCOOO0O0O0OOOOOO
gobooOooooooOooooobOo0o0ooooboooOoon

gbooooooboooobOobooooooooobobooo

gopoooooooozoom/min0 00000000OOOCOOO
[Dual coat improves in wear resistance and the heat-resistant oxidation.
Coherence and tenacity, anti-welding improve, too.
As for the Hyper Dual coating, high speed dry processing more than 200m/min is 0000 Hob materials

possible, too. ooooo 0oooo oooooooono
Dissolution HSS Powder HSS Hyper Dual Hob

e J00D0OOODODOODOO

gooooo0oooooooooooooooooooooonon

ooboOoooooo

ONew steel class is good in heat-resistant shock and chipping resistance,
wear resistance.

OCNCOOOKE2500 000120000
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Dry Machining

Jodogbodbotggbodbotggodoogogot

Realize dry drilling and high-speed wet drilling of aluminum alloy

DLCOUO

DLC Dirill

g

Features

e DICOUDOUIODDODODOIODOIOOODDUOOODDDOOOOODO
ODry drilling is possible by superior anti-welding of DLC coat.

e OO DOSDUOODODODUIOODDODO

ONon-step drilling is possible in 5L/D with original fiute form.

gognf

Work Materials

e JUUDOOOOODOOODLOOOLOOUOLOOOOOOOODOOODLOOOO

ooooooooo

UAluminums, Aluminum alloys, Aluminum Alloy Casting, Aluminum Alloy Die-casting, Copper

alloys

gboobod

Performance

e DLCOOODOOOOOOOO
ODLC Drill Dry Drilling Performance

ooo
4000

3000

o
2 o
28 2000
o
o
1000
26000
26 holes break
0
pDLao0o poooooooo
DLC Drill Uncoated Carbide Drill

= 0000 Drilling condition
00 Tool 5.5mm
0 00 M Cutting Speed 100m/min
000 M Feed 0.08mm/rev
[ 0 (1] Hole Depth(] 16.5mm [J [ (1] blind[J
0 00 (1 Work Material(11 ADC12
00 0 [0 Cutting Fluid O 0 0 0O O O Air blow

e DLCHOUOONODOOOOOOOODODO
ODLC Micro drill Dry Drilling Performance

ooog
14000
12000
10000
8000
6000

Holes
oooooo

4000
2000

0
pLcooooooo poooooooo
DLC Microdrill Uncoated Carbide Drill

= [ 0 0 00O Drilling condition
00 ToolJ 0.9mm
0 0 0 [T Cutting Speed[T] 28000mint] 80m/min0
000 M Feed 300mm/mir] 0.01mm/revl
[0 00 (11 Hole Depth(l] 2.7mm( [ 0 [T blind
0 00 (11 Work Material(11 ADC12
00 0 [ Cutting Fluid() 0 0 0 O O O Air blow(

e DLCOOOODOOOOOODOO
ODLC Drill Wet Drilling Performance

ooo
12000

10000
8000

6000

Holes
oooooog

4000

2000

0
DLaIOO oooooooo
DLC Drill Uncoated Carbide Drill

104000000
10400 Holes after drilling

= 0000 Drilling condition
00 Tool 5.5mm
0 00 [ Cutting Speed 100m/min
000 M Feed 0.08mm/rev
[ 00 (1] Hole Depth(1] 27.5mm 0 [ 0 (1] blind[J
0 00 (10 Work Material[11 A5S052
00 O [ Cutting Fluid(D O 0 (1 WetO

33 o00O0O0DO0DOOO0OOO0DOOOO ob0O0O0OODLCOOODOOOOODLCOOOOOO0O0 oO0O0O00O000ODLCMDODLCDR
od000O0O0O0OO50 120mmoe DO0000O00MMOMDOOOO0O
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Dry Machining

Jodgotdoggotdoboodobogod

Realize super smooth finished surface by dry milling

DLC O[O

DLC-mill

00

Features

e DICOUIOODODDOIOUODODOOOODOOUOO
oooooooooo

URealize superior anti-welding and chip removal by DLC coat and a sprited cutting edge design.

e J00000O00O0OODOOOOOOOMN
OPocket milling is possible from slotting successively.*!

gipLcoooooooooooomDbLeCsLTLSO
DLC-mill SLOT Long Shank

gooo

Work Materials

e O00O00OOLOOOOLOOLOOOOOLUOOLOOOOODOOOOOOCLOOO

oooooooooo

JAluminums, Aluminum alloys, Aluminum Alloy Casting, Aluminum Alloy Die-casting, Copper

alloys

Oooogo

Performance

e DLCOOODOOOOO
ODLC-mill dry milling

e JO0OOOODOO

OComparison of finished surface roughness

x oooo
10Em
a2
10Em
0000000000000 s —
Machined surface by DLC-mill pbLeOOO000 0000000 ooo
DLC-mill Slot Long Shank Competitor
= [0 0000 Milling condition
Ulo/oljo/ojnino)nojlo) ol o) 0000 Tool ¢ 10
. - Non Codted carbide end mill 0 0 0 [ Cutting SpeedtD 251m/mir] 8,000min*0
= 00000 Milling condition 00 0 [T Feed(T] 2,150mm/miri] 0.09mm/toothl]
0000 Tooll 10mm 0 0 0 [ Cutting Depth[l] aa=25mm (13mm03 12mm) ar=1mm
0 0 0 [0 Cutting Speed] 314m/min 0 0 (1 Work Material(T] A5052
000 [ FeedI] 1000mm/min 0000 Cutting Fluid (D000 M 000 M Wetd
0 0 [ Work Material(ll A5052 00 M Milling Lengtht 28ntl 0 00 O
0 00 [ Cutting Fluid (0 00 00 O O Air blowO
oJ00000O0OOOOOOOOOOO oOOOOOODLCOODOOODOOOOOODOOOZ20000000000000000O00O0DOO0BO 34

o 0000000 2DLCMIZ2DLCSCI2DLCMRIODLCSLTSI2DLCR o 0O OOOOO0 10 20mmiD 0000 RO.50 10mm

o000 OO0ODOODMOmMOOOOO



Oodon High efficiency Machining

Jodogotuotbooodotbod

Realize incredible high efficiency milling

GSMILLOOOOO

GS MILL Roughing

g

Features

e J0O0O00OOOOOOOOODOOOODO
goobOooooooooooOoOooooboOoOoOoOoooOoOoOoOoboOoOoOoOooooDo

URealize stable milling by wave type nicks

It reduces cut resistance and raises strength by optimization of nicks pitch.
e OO OODODLDODO
O00OO0OTANOCOOODOOOOODOOOO0DOoOoooooooooo

OLong tool life in a smoothing coat
Smoothing coat and micro grain carbide improve wear resistance.

200 40
00000 0owear
I O OO0 O Chipping
0 150 30
0
: oe
0 g 100 20 E g
0oz %G
g 0
pm
g 50 10
GS MILL O0O0O00 ooo ° SKD1l10210oHBOOOOOO0O
GSRE Competitor Performance comparison of groove milling in

SKD11(210HB)

goond
Work Materials

e IO0I0UIDDOOOOODODDODOOOOUODDODOOOUOODDODOOOO
OCarbon Steels, Alloy Steels, Pre-hardened Steels, Mold Steels, Stainless Steels, Cast Irons

gooogd

Performance

e JIO00O0ODOOODODOOODO
OComparison of cutting force and wear

= 0000 O Milling condition
000 Tooll g 10
000 M Cutting Speed(T] 56.5m/min
[11,800min™0]
000 [ FeedX 730mm/min
0 0.1mm/toothd
0 O [0 Work Materiallll SKD11
0 210HBO
000 M Milling Length(l] 12m
000 Cutting FludD OO OO0

00000 Early 00 12m0 O After cutting length 12m 0012mO0000000O000O Wear

3000

2000

GS MILL
ooooo

GSRE ' \l‘«..

[101 1/100sec! [0 (1 1/100sect

00 MmN
Cutting force

,,
5
8
8
-

N

o
°

28 - INM / “U‘WWMU\, 0 Air Blowd
38 2000
ooo | | ] %
Competitor =0 ;
01D 1/100sec) ’ 0 [T 1/100secl)
£,
5.
e GSMILLODOUOOOOOOO1500mm/mind0 0000000 WL
UGS MILL Roughing can groove stably in feed over 1500mm/min 10mm
oooooobooooo odOoomonO goooood xOod
Could groove stably Could still continue  Chipping Broken
esMeet™ 0 0 00O DO DO DO DODOTU OTG OTQO oo o O
I = 00000 Milling condition
Competitor A o o0oo0Doobobo0od b0 o O x 0 0000 Tool 10mm E, ,
000 [0 Cutting Speed(l] 80m/mir] 2,550min0 & »
e O OO OO DO O o O x 000 (1 Work Material 1] SKD11 220HB0 707
L 000 [ Cutting Fluid D 0 0 0 0 0 0 Air Blow( 10mm

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

000 M mm/min0
Feed 0000000000000000000000000000000mM

35 o0000O00D0OO0OOO0DOOO0ODO o0D0OOOOGSMILLOODOOO oO00O00O0O0OGSRE
oOOODODG60 12mmoe DDDOOODOODOOOOMMO



Oodon High efficiency Machining

Jogobodbodobodotugbodboggo3agogn

High accuracy 3grooving drill which realizes casting holes ultra high speed and etticiency

oubooouboogn 3goun

AQUA Dirill three Flutes with end cutting teeth

g

Features

eJ0000OODOOOUOCODOOOOCOOOOOOODOOO
oooooooobooooo

OHigh corrective force for position displacement when drilling cast holes
in steel or aluminum achieves boring with high-positioning accuracy.

gooooo
Amount of Displacement

[

| |
|

| _ |

| | |

‘ \

A=
|
\
ooo ooo
Before After

e 10000 UDUIO3IDOIOOUDUOOOOOOO
OThe 3 flutes balanced cutting controls vibration during drilling.

e 00O DODODOODODOOO
OCarbide alloys have superior tenacity, and durability.

goond
Work Materials

e JO0OOOOODODO*

[Cast Iron, Aluminum casting
*00000000DLCO00N00030000000000000
DLCOODOO0DOO030000000000000

Use the three flute low-profile blade DLC drill for cast aluminum work.
We are now accepting orders for the DLC low-profile blade 3 flute drills.

goobod

Performance

e ADC120000 0O
ODrilled accuracy of ADC12

0000 Accuracy

000 7um 000 6.8um
Roundness 7um Surface Roughness 6.8um
¥, T |'I'"|?.'-"" I'.".. R ]
ELE T 3 & B
| J gll I
0.5mm v
-~
= J 0000 Drilling condition
0000 4um 9
Over Size 4xm 00 [ ToolTJ 20mm
00 O [ Cutting Speed1] 100m/min
0000 1lum 000 (1] Feed(T] 1280mm/min
Displacement 11xm 0 0 [0 Depth(I] 20mm

0 O [ Prepared Hole Diameter[] 9mm
00000 M Eccentric Amount(T] 0.4mm

o0000O00DOO0O0OOO0DOOOO o0O00O0O0O0DOO0OOO0OOO0DOO030000 ocO0000000AQDED3F 36
o0OIODOD300 120mmo JOOOUIODOODOOOODO



Oodon High efficiency Machining

Jodogbobtdobogbotdobogbodobgn

Excellent HSS endmill in cost performance

AG OO

AG-mill

g

Features

e 000D UOIOODDOUUUOODOTIAINDOAGOOO

OSuper HSS of new development and AG coating by new process.

e U000 DODOOLODOLUDODOLUDLOOUDLODODOLDULODOUODOOO
OFine pitch nick and Heavy nick that a chip break is good, and there is high depth of cut.

e JUIOODODDODOODODDO
OHigh effidency milling is applied in wide range of material

0000000 O Comparison of cutting chips

AcOOO0OO000O
AG-mill Roughing
B

'q."'-"ilt-’i{-ﬂ : H:- %&i’;-

oooo
early time

ooo3o
After 5m cutting

goond
Work Materials

e 00O DOOODODDODODODOODODLOOLODOODOLODOOODOOO
ooooogoo

[ Carbon steels, Alloy steels, Mold Steels, Pre-Hardened steels, Stainless steels, Nickel alloys,
Cast Irons, Aluminum alloys

Performance
e JIO0O0ODOOODODOODODOO e AGOUIODDDUIOODOmMOODOO 80m/min0
UExcellent chipping-resistant / Wear-resistant 0Side milling of AG-mill SQUARE (Cutting speed 80m/min)
~
\
\
€ 4
opoooooo AGLU 400 £ ‘
Competitor 4AGE ©
[ ] nonowear soofm ’j‘
O @—=e 000 0 Chipping .l
g 100 - o mpattor 1.5mm
amd o /
N o AGIO400
] 0 400 e
= s0 0 Wearll //./
200
0 0 0 Il 1 1
ooo 12 24 36 12 24 36m () 20 40 60 80
AGO O 00000 0AG-mill Roughing 0 0 0 0 HSS-TICNO O Competitor 000 m  Miling Length
= 00000 Milling condition = 0000 Milling condition
0000 ToolM ¢ 20] AGRERSL OJO0O0MMTool g 6
0 00 [ Cutting Speed 355min-1 000 [ Cutting Speed] 80m/min
0 22m/min0 00 0 M Feed 400mm/min
000 M FeedD 132mm/tooth 0 0 1 Work Material(1] S50C
[0 0.093mm/toothl] 000 Cutting Fluid(D 0 0 0 O 0O O Air blowld

0 0 [1J Work Material(1] SKD11] 210HBO
000 M Cutting Fluid( O 0 0 O O O Air blowO

37 o0000O00O0O00OO0O0DOOOO0O0O0 oOOO0OO0D0AGOOOOOOOOAGOOOOOOAGOOOOOO 20004000AGOOODOO
o 0000D00OD0AGRESIAGREMIA2AGEIMAGEIAGHVIR2AGRE o 00O O0OOOO010 50mmo 0000 OOOODOOOO



Oodon High efficiency Machining

Jodgouoogo

Performance of wonderful deep hole drilling

AcUUU0OUOOogoog

AG Power Long Drill

00

Features

e /D200 00 IOOODOODOOOOOOODO
ONon step drilling deeply up to 20 times of drill diameters

e AGUUOUUDDDDDODODODO
OLong tool life due to AG Coat and Super HSS

e JUMO0O0ODODOODODOODOOODLDOO
UStable torque by smoothing coat

ooo oooooag
V) Before ) After smoothing

e s, F

Torque
ooo
FE"-
Torque
ooo
5

02 02
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Work Materials

e JII0IO0DODOOOODOOOUOMmMUO40HRCII OO
OCarbon Steel, Alloy Steels, Mold Steels, Hardened Steels (40HRC), Cast Irons

Performance
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OLong tool lifeand a sprited cutting edge design OComparison of cutting torgue and drilling time
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Oodon High efficiency Machining
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Realize high efficiency milling

X'sOooQO

X’s-mill Geo

g

Features

e J0DDDDOO2000mm/min 00O
Olncredible high feed speed 2000mm/min in grooving.

e 4000000 DOLO0LDLOULOULDOUOOD

OHigh speed grooving and high precision side milling is possible by one end mill.

e JO0OOOOOOOOOOODOOOODO

0Geo SLOT can process into grooving continuously from slotting.
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Work Materials
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OCarbon Steels, Alloy Steels, Mold Steels, Pre-Hardened Steels, Stainless Steels,
Nickel Alloys, Cast Irons
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Performance
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OComparison of slot and groove milling with X’s-mill Geo SLOT
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Oodon High efficiency Machining
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100% pure diamond coating
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Diamond Coated Drill - End Mill

g

Features

eJ0O000OCODOOOOOOOOOOODOOOOOOOOOOOO

OMost suitable for nonferrous metal such as aluminum alloy and high silicon aluminum alloy, and longer
tool life.
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Work Materials

e J0ODODODDODOOODOOOOOOOOOOOOODD
000000000000 00o000oU0000o0U0O0UUOFRPO
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UAluminums, Aluminum alloys, Aluminum Alloy Casting, Aluminum Alloy Die-casting, Graphite,
Copper alloys, FRP, Green Ceramics
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NACHI-FUJIKOSHI CORP.

Tokyo Head Office

Phone: +81-(0)3-5568-5111 Fax. +81-(0)3-5568-5206

Toyama Head Office : 1-1-1 Fujikoshi-Honmachi, Toyama, Japan 930-8511

Overseas Sales Companies

AMERICA

o NACHI AMERICA INC. HEADQUARTERS
17500 Twenty-Three Mile Road, Macomb, Michigan,
48044, US.A.

Phone: +1-586-226-5151 Fax. +1-888-383-8665
URL: http://www.nachiamerica.com/

INDIANA BRANCH

713 Pushville Road, Greenwood, Indiana, 46143,
U.S.A.

Phone: +1-317-535-5527 Fax. +1-317-535-3659

WEST COAST BRANCH

12652 E. Alondra Blvd. Cerritos, California, 90703,
U.S.A.

Phone: +1-562-802-0055 Fax. +1-562-802-2455

MIAMI BRANCH - LATIN AMERICA DIV.
2315 N.W. 107th Ave., Doral, Florida, 33172,
U.S.A.

Phone: +1-305-591-0054/0059/2604

Fax. +1-305-591-3110

ATLANTA OFFICE

Six Concourse Parkway, Suite 2995 Atlanta, GA
30328, US.A.

Phone: +1-770-393-0270 Fax. +1-770-393-0271

o NACHI ROBOTIC SYSTEMS INC.
2228A5 Roethel Drive, Novi, Michigan, 48375,

Phone: +1-248-305-6545 Fax. +1-248-305-6542
URL: http://www.nachirobotics.com/

o NACHI CANADA INC.

89 Courtland Ave., Unit No.2, Concord, Ontario,
L4K 3T4, CANADA

Phone: +1-905-660-0088 Fax. +1-905-660-1146
URL:http://www.nachicanada.com/

o NACHI MEXICANA, S.A.DE C.V.

Gral. Mariano Arista No.54, Local 5, Col. Argentina
C.P. 11230, Mexico D.F. MEXICO

Phone: +52-55-5386-1396 Fax. +52-55-5386-1336

EUROPE

o NACHI EUROPE GmbH

Bischofstrasse 99, 47809, Krefeld, GERMANY
Phone: +49-(0)2151-65046-0

Fax. +49-(0)2151-65046-90

URL: http://www.nachi.de/

SOUTH GERMANY OFFICE
Roetestrasse 18, 74321, Bietigheim-Bissingen
Phone: +49-(0)7142-77418-0

Fax. +49-(0)7142-77418-20

NACHI

oooo Og QO

URL:http://www.nachi-fujikoshi.co.jp
E-mail:webmaster@nachi-fujikoshi.co.jp
: Shiodome Sumitomo Bldg. 17F 1-9-2 Higashi-shinbashi, Minato-ku, Tokyo 105-0021, Japan

Phone: +81-(0)76-423-5111 Fax. +81-(0)76-493-5211

SPAIN BRANCH

Av.Alberto Alcocer 28, 1-A, 28036, Madrid, SPAIN
Phone: +34-(0)91-302-6440

Fax. +34-(0)91-383-9486

BARCELONA OFFICE

Josep Tarradellas, 58, 1-5, 08029 Barcerona, SPAIN
Phone: +34-(0)93-430-6247

Fax. +34-(0)93-419-0897

CZECH BRANCH

Mostni 73, Kolin 4, 28002, CZECH
Phone: +420-321-710-200

Fax. +420-321-710-200

U.K. BRANCH

Unit 7, Junction Six Industrial Estate, Electric
Avenue, Birmingham B6 7JJ, U.K.

Phone: +44-(0)121-250-1890

Fax. +44-(0)121-250-1899

o NACHI-FUJIKOSHI CORP.

ITALY REPRESENTATIVE OFFICE
Via delle Lame 75, 3° piano-interno 8
40122, Bologna, ITALY
Phone: +39-051-649-4808
Fax. +39-051-528-2149

ASIA and OCEANIA

o NACHI-FUJIKOSHI CORP.

THAILAND REPRESENTATIVE OFFICE
Chai-ho Wongwaiwat Bldg. 889 Srinakarin Road,
Samutprakarn, THAILAND 10270
Phone: +66-2-748-7322~4
Fax. +66-2-748-7325

o NACHI SINGAPORE PTE. LTD.

No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Phone: +65-65587393 Fax. +65-65587371

VIETNAM OFFICE

Room 1622, 16/F Saigon Tower 29 Le Duan Street,
District 1, Ho Chi Minh City, VIETNAM

Phone: +84-8-823-6299

Fax. +84-8-823-6288

o FUJIKOSHI-NACHI (MALAYSIA) SDN. BHD.
No.17, Jalan USJ 21/3, 47630 UEP Subang Jaya,
Selangor Darul Ehsan, MALAYSIA

Phone: +60-(0)3-80247900

Fax. +60-(0)3-80235884

o P.T.NACHI INDONESIA

JI.H.R.Rasuna Said Kav.X-O

Kuningan, Jakarta 12950, INDONESIA

Phone: +62-012-527-2841 Fax. +62-021-527-3029

o NACHI PILIPINAS INDUSTRIES, INC.
1st Avenue, Manalac Compound, Sta. Maria
Industrial Estate, Bagumbayan, Taguig, Metro
Manila, PHILIPPINES

Phone: +63-(0)2-838-3620

Fax. +63-(0)2-838-3623

MANILA OFFICE

Km23 East Service Road, Capang Muntinlupa,
City Metro Manila, PHILIPPINES

Phone: +63-(0)2-850-0864

Fax. +63-(0)2-850-0864

o MEXTZH (Lig) REAMRAA
NACHI (SHANGHAI) CO.,LTD.

Yitong Industry Zone 258, Fengmao Rd. Malu,

Jiading, Shanghai 201801

Phone: +86-(0)21-6915-2200

Fax. +86-(0)21-6915-5427

o NACHI-FUJIKOSHI CORP.

TAIPEI REPRESENTATIVE OFFICE
3F No.276, Sec3, Chung Ching N.Road,
Taipei, TAIWAN
Phone: +886-(0)2-2596-0118
Fax. +886-(0)2-2596-5346

o NACHI-FUJIKOSHI CORP.

KOREA REPRESENTATIVE OFFICE
2F Dongsan Bldg. 276-4, Sungsu 2GA-3DONG
Sungdong-Ku. Seoul 133-123, KOREA
Phone: +82-(0)2-469-2254
Fax. +82-(0)2-469-2264

o NACHI-FUJIKOSHI CORP.

INDIA REPRESENTATIVE OFFICE
A/9A, Sector-16, Noida-201301, Distt. Gautam
Budh Nagar, U.P. INDIA
Phone: +91-120-2510757
Fax. +91-120-2510042

o NACHI (AUSTRALIA) PTY. LTD.

Unit 1, 23-29 South Street, Rydalmere, N.S.W,
2116, AUSTRALIA

Phone: +61-(0)2-9898-1511

Fax. +61-(0)2-9898-1678

URL: http://www.nachi.com.au/
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