Méhining Evolution

BDILDE(LR

=1 I:rq;




E@O(Uﬁﬂ:
Machmmg Evolution

-_Iﬂﬂﬁﬁtlﬂ@tﬂiﬂl%k&‘)ﬁﬂ: b)‘.‘.lﬁmbﬂl’é’:hi

Evolving 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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GPA please refer to 12 page.
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Realize drilling efficiency 5 times and non-step drilling of L/D 20 deep hole.

I 4%5 Features
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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 directly to
the cutting point shortens the service life of the cutting 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.

5002 v T MDNGIFINT
MQL Machining to a crankshaft
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-Non-step drilling, efficiency 5 times.

BHERDANI Conventional drilling

|

100mm

>

&
Many type

17mm><7l§l

Y& Drilling condition
HSSO>2/KJJL (HSS Long Drill) © ¢5mm
IHIRE (Cutting Speed) : 20m,/min
3%4)IREE (Feed) : 150mm,/min

EMQLAIT A5 s MQL drilling

100mm

TS5 17

Work Time 51 second

e —

4%  Drilling condition
MQL/S7—Ea>4KUJL IMQL Power Long Drill) © ¢5mm
YRR (Cutting Speed) : 80m,/min

EVEE (Feed) © 750mm./min

I Hﬂlﬁﬁﬁ Work Materials

ISR 107

Work Time 10 second

oI [ EEMIEMBO IV I MEICKD, LRETILVFY
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-Support with flexible production for efficiency improvement and space-saving.

Small type

A3 VY g
(ERTI=vI YY) L2l
In line center MQL high efficiency machining
Veratis BAE
Single special purpose machine
KNSR T7RIY
Transfer machine
Q\
hE - = PN
Small Volumeé%f p%ducuon Large
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-Oil holes of Crankshaft, Pinionshaft, Transmissionshaft

03 OIES B I—7T 27 RV OIE@ERS  MAL/\D—0VJ R/ ZF4EE OTEWE | BR3 ~ 8mm
ORg- % | BEEmMea. EUSH H - SBREBROZR UL



I 'IEEE ° 1][] IWJ Performance

MQL T

MQL Machining
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-Comparison of tool life and surface roughness

BEY—IVE
Conventional

FIWR—IV&E
Double margin

0 200 400 600 800 1000 1200 1400 1600
NEGBIFHEL(E) Hole

WtTHEISM  Drilling condition
RUJU3%(Tool) @ ¢ 5% 130 % 180
78I (Cutting Speed) : 80m .~ min (5093min’")
EDRE (Feed) © 764mm .~ min (0.15mm  rev)
TUép|FZRe (Hole Depth) © 100mm (L&D 7Y)
A (Work Material) : S50C (180HB)
IEIHR (Cutting Fluid) : MQL

25> +% 7k Crankshaft

MQL = Minimum Quantity Lubrication = =X MIT=t= RS ILT
MQL I &l 18582 D 1 ~3ccDIBEBHMEBDHZFIER 1 ~2 umDFRIRIC L. HFEICEE LIEH ST

What' MQL MQL = Minimum Quantity Lubrication = Mist Machining = Semi Dry Machining

Use a very small quantity of oil of 1~3cc per one hour, make oil mist of 1~2pm and machining while jetting in cutting edge.

MQL /X\D—0OYJ KU

MQL Power Long Drill
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- Adoption of double margin, accurate, long tool life.

-Make coating on the drill tip, and secure the re-sharpening number of time, and
improve in re-sharpening life.
-Bending and twist rigidity, and improve in chip removal.

MQL /\D—tz)L DH524 (A=)

MQL Powercell DH524(NACH]I)

O\ BIBERE(LICKD, AIX - BEVY VERER
OEAN—R, OVINT &&E

-Realize with high-speed, small and light, energy saving machine.
-Space-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.

MQLZO—F1T NBM-5008 (i)
MQL Broaching NBM-5008 (NACHI)

I 4%% Features
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*Improve reduction of quantity of coolant use, work environment. (photo1,2)

+Reduction of running cost
-Omission of post-cleaning process

I ﬂﬂIFHi% Work Materials
(UK~ R RTSA V. EL—Y3Y 551 o S22
) ) {EANT Conventional MQLZO—F 0T MQL Broaching
*Involute spling, Involute serration EFHESBICEHTD Bl pE LLEES R METBTET,
MO —S Y hEREICER MERMCTOINTZRE
ab
I '&Eb”]ﬂlﬁ“ Performance
eMQLINT
-MQL broaching
0.10
W EHERTO—F
Conventional
0.08 BRIZTILEMAL+
. MQL7o—F
%’% maL
5 g 0.06
SE
= 004 wOE
() s S45C(200HB)
0.02 P o m2xPASOXNT16
YIHEE .
IR Brgsgggg 5m/min
0.0 27 54 81 outting [ giniaas 11
ndition: A ; .
EIHEIR (m) conations Cutting depth 0.06m/#2 EXJ—kJO—F
Cutting length EX Coated Broach :5
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MQL Machining
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EX Coated Broach
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‘Long tool life by EX coat, stable and reliable performance in MQL broaching and water-soluble broaching.

OKBMET -5 MK DEFEEDLR

*Wear comparison in water-soluble broaching

OEXT— hOD4FIE

-EX coat performance

0.12 S e
0.10 —_—at >
g% 0.08
4 0.06 REMEIR Eilis
(mm)
002
e 20 40 60 80 100 120 140 160
I R(m/reg) - ’
Cutting length MR [ingzksiE

ORUNNBREHICKD. D < FHEHMZGE LS E, SSICYIHIBRIBERT d18E.
FREDOMEVEIRINTHEIR @13, 4)
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-Improvement of chip removal by helix flute, cutting load reduction, energy saving processing with a little vibration. (photo 4)

-Chip ejection is easy

BH3 photo3

554 photo4

moL7O—F

A —

RUNTEIO—FOYDLF

s

4

HEANEIO—FOYIOLTF

Helix flute Conventional

INEXHZAHITO—FEE NBM-5008 (FZifk)

Small Size Mechanical Broaching Machine NBM-5008(NACH]I)

Ot DHETLXILES0%im D/ B E LT KD,

(kwh/&)
0.1

a Lo o [—=k W s
é I:?\ é Z/\ 1 (Lﬁm - Washing of next process
oD L FUURZERZCT 2T — T ILIARDE 008 W7avoboy
> Air Compressor
+Small light weight of 30% decrease, energy-saving, space-saving. ‘é E 006 W zosae
- Table form that chip ejection is easy. <& ’ Centrifuge
o
3 ” FyTAURT
0.04 Chip conveyer
I—3VMRYT
Coolant pump
0.02
W7
- - Hydraulic pump
0
MAL7O—F& ek
MQL Broaching Broaching with oil coolant

ENBM-5008{1#% Specifications

BA5#kES Max.pulling force) :50kN
&AITIE (Max.strake) :800mm

4% (Broacing speed) :3 ~ 7m/min
I TYRAESS

(Workplece fittig neight) : 1,325mm
PEERE (Floor space] :1,100% 1,660mm
DB S (Mass of machine) :2,500kg
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Clean in roll forming
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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.

MQ LERSHNT
MQL roll forming

I 4%% Features

00 VIS T ZRIR (5m5. 6)
ONTHDHETEZERL. FERMEZGE L
*Realize clean roll forming. (photos,6)

-Reduce a washing process after rolling, and the work
efficiency improves.

BHS5 photo5 BHE6 photob
(vt S
_ S & C tional i
.EEE’JDI%EE v Iy =) u onventional roll forming
-Rolling principles.
WERE 01z R Rolling process WEHET—2  Rolling work

-
Lt wah waE
l @ i Before After

@

|7J|]IFH% Work Materials
0 v I hDRL., RTISAV, EL—Y 3V,

— " AP
D —LIEE =
+Screw of shaft, involute spline, serration, worm and others

07 OIENE: )\ ARTD—T 205y OTB@mE : Ta7 I3 —VI05v 0/ REE
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MQL Machining

I 'Eﬁﬁ-?][llﬁll Performance

OFanLEEL ONCIEEDFEAIC KL DMALEHENTHA

-Tool life comparison *MQL roll forming example by use of NC roll forming machine.

RTS4A>  Spline
DP 24/48 PA 30°'NT26

o
Sx
= 5w S
- 244 JE? vy % 754> DP24/48PA30° NT26
° -
:f @ 100% *E@E)Eﬁ PFMG] OE 5 MQLES Ex Selne RU M22P1.5
§ e ecsioplplliorniolmaching MQL roll forﬁ/‘ng Conventional 4 Sorew

0 AU  Screw
A KBEME EIRSA 727l M22 P15 X

°
j S HS 2=
Oily ~ Watersoluble ~ MQL TA=3VJ597 . 32
(N — (23R54MT) 1812725 8%
ERTE maL I\ FAEE S PFM330E
Convention tool Dual Forming Rack Precision roll forming machine MQL#zE

MQL roll forming Conventional

ST m1.058xPA30xNg23
Work SRS 20mm SCM440(200HB)
MaL 12cc/h

Fa7I TF—==Z00 Sy

Dual Forming Rack

OFIARENUE(C K DMEFM L EBMEDR LICKD. MALMNTZRER
OLERDMME. MALIITOWWFNDOEEICBWV TH RS

- Special surface treatment improves in wear resistance and lubrication, and realize MQL roll forming.
-Longer tool life in both conditions of conventional oil coolant and MQL roll forming.

fAEmEiE PFM-610E(FRZi)

Precision Roll Forming Machine PFM-610E(NACHI)

ONCIE&/NEY-FHIEICK D, BITR-EBAXR—{bZFEIR

*NC and small high rigidity, energy saving, space saving.

|
WEEX—ZOLE WEETRILF— D [
Comparison of floor space Comparison of consumption energy | T —
e
> 70%3 | :
S & |
i , ' )
8 |
[ | 1
| ]

HEREER  PFM-610E
Hydraulic type

L ] .||
[ ML -
= I — , T
=4 ! Machined accuracy
e Gl =)
e TE | e
; - —_ R um h
e
| 5 B0 | ]
s # ' 5 »
L §ta f X .
. 3V 2 M N
1700 1600 3 &
F 210 r——
3 = -
SHER SRS PFM-610E 3 % 10 20 %0 @EemE mmn e
Hydraulic type ] it

SERE PAT.
Speed
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IN\—FHIX Hard Machining
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Realize finishing of 50-60 HRC hardened material, actual broaching time is less than for one second.

B

MLTd, o7 —FNLENLMIRHOEEEL LY FDDL72D
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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-5008 (")
HW-5008 (NACHI)

I 4§§ Features

OSIEEMDEIEENT
#EES0 ~ BOHRCONNTYDEHIEEHZ5ERIFRET Dfcsd. INFTHEETH OICERARTNDML LIFHTTRESED. BROSEHEEL. T
{EDAIREE 15D
OSHEENT
HErREE T O0—F &/ \— R JO—FRZERALT. UIHEEEOM/MnTEEINLIYS 9. SRUIHNITRREIE 17KE
oL RSA v h
MAZANT—FV MEFERUREICBULL,. D=0 E., D FIEHUERE, BERUERE
+Highly precise broaching of the high hardness materials(50-60HRC).

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

I 7JI]IFH 28 Work Materials
OEEERAWERIEEDA VKU 2— MR TS VROMHE. CVTIR—)LE FEERIEE

-Involute spline hole (gear part for autos), CVT ball groove, various variant holes

INIHI sample

09 OIESE  BiEg1—7«>J70—F OIB@mE  /\—FJO—F /RIEER
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Hard Machining

J\—RTH] Before I\—RIIT#  After

Appearance

BRO—IHE

Squareness
BN

ERMHEZDia) 1 16.971
K& Major Dia) : 25.46
/& (Minor Dia) : 23.76

N—FJO—-F

Hard Broach

i ] L ]
P-4 i I.: -
% % i3 = [ il
&8 | L i ¢ &
: i - 4 3
E T il T5i } A ] T R N
L L] L A WNTIEET Work
| | - 1 i ##(No.of teeth) : 24
| | - | i #EAEY 2—)U(Normal Module) : 1
R ' | iF] i WEAESIENormal Pressure Angle) © 45°
S i ; H E#Ey FABER (Pitch Dia) © 24.000
|

BV Between pin Dia.

5um

Between pin Dia
RHER:N

RANEER] R \—RiT#

Before Heat- After
heat- Hard ing

OBEHEEN LINLY —THBHEINTVD, IEIC(FHHEREOBMAFEESEZERAL. TIAINSRE

BIA—T 4V I%ZERBUTH DI, MEFESE. MEEICEND
OHIEFTLVADEECT. NEEELMF v I H%zR L
o3 LEDBMHIICKD. BDEUIERLEEE

+A 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.
-Improved in cutting edge rigidity and chipping resistance by suitable face angle.
- Repetition use is possible in re-sharpenning of cutting face.

I\—RJO—F8 HW-5008 (F=itF)

Hard Broaching Machine HW-5008 (NACHI)

JO—F5E

Appearance of Hard broach

OJHIEE 1 ~ 60m/min, /\— RTO—FDEBEIMTREFS0 ~ 60mM/minlTH
oy =7 O—SHA RESHAIMEDIFHFR—ILQUICKD . X COISHELEZIEEF
OHAE. T—0F—J)VIGBIEERTIC L D REERE

O —URHNZHAL. T—IBTIIESZIRL UCTEEEZD L
OHELREICKDET R, BANR—Z

-Cutting speed 1-60m/min. Supported most suitable machining condition 50-60m/m in a hard broach.
-Secure reliability in high-speed drive with ball screw and linear roller guide.

-Rigidity analysis used to optimize design of main unit and worktable.

- Adjustable worktable improves productivity by lowering height of mounted work pieces.
-Energy-saving and space-saving is achieved by oil-less structure.

00— F—TJ ) URIERET
-Optimized design by 3D-FEM

W HW-5008 {t# Specifications

A5k (Max. Pulling Force) : 50kN

&ATIE(Max. Stroke) : 800mm

HIHI5EE (Broaching Speed) : 1 ~ 60m/min
(FFHB60m/min)

REb&E (Return Speed) : 30m/min

RILA 7 (Bolster Hole Dia.) © 120mm

WINTYEBRAIME

(Max. Outside Dia. of Workpiece] : 280mm

HBINTYERAESS

(Workpiece Fitting Height) : 1000mm

P2 PRI (I8 X B841T)

(Floor Space] : 1780 X 1900mm

= (Height of Machine) : 3400mm

HMDER (Mass of Machine) : 5700kg

10



IN\—FHII Hard Machining
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Make the finish of a high hardened gear possible

.\W !

I 4§§ Features
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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.

OFEANERDWEL EIFINTHETRE

OEtIAENT & AL AREFEMDIRAT A =2 v LI X MEE

O EINEE TS v+ T MINEY 21— LOEFEENLICRE

+Possible to do finishing work on gear surfaces after quenching.

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

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

Vv I ORERT
Shank type Hob

I 'I.iﬁg ° 7."] Iﬁ“ Performance

WNTH work

IILAE] Before

IIT#  Atter

o/ \—RREVINTHEE

-Hard hobbing accuracy

J\—RINTaI J\—RIT#
Before hard hobbing After hard hobbing
p
X = £ 1 -
- 5 - .
T — i 5 -
5.2 :
Profils error g S L S | +
-y - 4 = =" e 4
T | | . 4 i TR |
=
3. - I._ = Al
——— * = -
i ISP, SRy ] L . )
R J
Lead error N i, - ey 1 i
P | = - iy - = 2
I
e o |- " —
il |

WHID—2
Workpiece
EJa-Ib | o
Module
ok
Number of teeth 29
[ealz]
Tooth wigtn | 1 5™
Material SCR420
e "
e — 58~62HRC
SRR
Cutting conditions
CIHBRE ;
Speed 80m/min
Eeod Tmm/rev

11 OIESE  BEI1—7 «JIRT OTEfEm®  8iEy Uy BT/ RE4E
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Hard Machining
I ﬂﬂlﬁﬁﬁ Work Materials
OEHEDRTPYUVIEZF Vv T~ A—hN\A ¥R, TERESE—YREK 7 —F 17T

- Steering pinion shaft for autos, Spur gear for motorchcles, Industrial electric motor shaft.

GPA HEEIlT%Z b—%ILTYR— bk

GPA (Gear Production Alliance)
Total support of gear manufacturing

o GPA [F. A"T#, AV 7Y, MIEERITHERER 3 HOEENTHF CHIF2EHRES
o HENMIDO—BEES 1 V7ZERM

o TIEMETEZ/\v I —ITRE

o SE{LTDEEMTDO=—XIC. GPA DIFHTATIHZD

® 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.

BiEE S AbRT

Solid Carbide Hob

ORI TCT BT &L TRIiEEILZRIR
OFIFFED/\ A )\—F 217 )L I— b EHBRFEDOBESH (C K D REmZER

+Realized high accuracy by shank type hob.
-Achieved longer tool life by Hyper Dual coat and herd metal of new development.

OFFantLE

-Comparison of Tool life.

M Cutting face
NACHI (Hard Hob) : 9 <WEJ— &L (Non Coat)
& (Competitor) : §<LEI— &0 (Coat)

1600 HWHID—2 NI eSS
g 1500 lorkpiece Hob Specificatit Cutting Conditi
3 TUa-l PAS 50mm YIHBEE | 50m/min
9 Fod 1000 Module Outside Dia. Cutting Speed
°H 1000 ey B DR
g =2 Number of teeth 6 Overall Length| 100mm Feed 1.2mm/rev
S 500 EHAE 20° 8 1 1y O34 L\
g Pressure Angle Threads Cutting Method | Climb Cutting
R B =3k -
o) Tooth Wigth | 28™MM Flutes 12 Coolant
N\—RiRT it M SCM420(60HRC
Hard Hob Competitor Material ( )

CNCihJ% KE250 (H¥7Y)

CNC Hobbing Machine KE250 (Kashifuiji)

Ot RS Ay MMtk )
Ny RZZHEDRARICEET L. BRF Y TIAUNFZRHATHIET, YD < FZERE CTHRITHER Ruuhifg
OV A—LTvTITU—
RLTHY AT LORAICKD, =)L RRX5— b 50BDHER b= R/IRICHIZ 2 Z & H'EEE
+The new design concept is focused on the dry hobbing of the large size automotive gears with minimum O.B.D. deviation.
-It's cooling fluid circulation and the fast chip exhaust give you the superb thermal stability.

12



IN\—FHIX Hard Machining

YIHLER800mM/minDEEEIN T ZR1R

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

GS MILL /\—F

GS MILL Hard

OB T
FKEICHHAFEOB7 LY v FEFAITI-CriRd—7 1« VI %170, 1100CT
DB LIt S HERLESEICES. BEERMNIICHT DiE- MEREEZm Lk

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

Al-Ti-Cr &
B E RS TR T
TiAl % RREr v 7
i EERE AR
SR B
oSl
BODFHRERAA T D < FHRHEICEN. LW MECHERE%

+High rigidity

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

@ HERBERZIX GS Mill J/\—R
Conventional GS MILL Hard

ﬂﬂIFﬁﬁ Work Materials

O EE T Efi, Eilix EEE45~70HRCOBEANE
-Herdend steels of 45~70HRC such as High speed steels, Alloy steels.

'I‘iﬁg o 7]|]I{§IJ Performance

OEZEAEMT  H+210mm (6#7) SKD61 (53HRC)
0800M/MnDYIEIRET, EEEAT/BUTCER. 120k -

Corner
- Ultra-high-speed side milling ¢10mm(six flutes) | homERRE
-Reduce wear to 1/3 in cutting speed of 800m/min. Flank

T EREERE

Localized flank

GSZ)LI\—FK ftbtt i
GS MILL Hard Competitor

WENEIZEM  Milling condition
fEATE(Tool) : 9 10
% (Cutting Speed) : 800m/min (25,000min™)
EDEE (Feed) © 10,500mm/min (0.07mm/tooth)

#HI4F (Work Material) © SKD61 (53HRC) E
456 (Cutting Fluid) © T7 20— (Air Blow) =7
YR (Milling Length) :© 75m 0. 2mm

GS MILL /\—R  GSMILL Hard fitttAa  Competitor

13 OIERN#E  BEI1—F«JIV IV OILE@mR® : GS MILL /\— K OIE@mEesS | GSH
OIESE o2 1 ~20mm ORFiE -5 | 8 #iREsmN T



IN\—FHIX Hard Machining

mEEMEROSET EFILICRERE

Suitable for high precision finishing of hardened molding dies

GS MILL /\—RiK—=I)L

GS MILL Hard Ball

ﬁE Features

¥ 1—F « VI TREM
HFRFEDEEI—T « VI DIRAT. YHIROESIRFOE U, MEFEEDEE
OSEEMIMNILICRE
EEE IR F RECOBIESEEM DIRAT. B THRICHET DI I OFEMEE
M7= IZ. WA 7Z[ L
ORIEE+3~—7um
HEAEDD VINZAHRRITEVWEREEZRIRL. SREMIH AR
-Durable tool life by newly developed coating
Newly developed smooth coating makes kinetic friction smaller and improves wear resistance.
-Optimal for hardened steel milling
Ultra micro grain carbide with low Cobalt content suppresses micro plastic deformation during milling and
increase tool life.

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

OGS/ \— RO— hO4F4E OB RBIEGEDIES
-Property of GS Hard Coat -Hardness of Ultra micro grain carbide

. (mgf/ m?)

bR — =
~ AT i 5100
B3 (1=0.2) F 53
78 TiCN K
= (u=0.3) > 1 g -
75

' ZEL
ok . {
— o woL
& iy £
- L3
g m#E -  (BF) (s GS MILL /\— KRR =)L TERTIAIN
— Heat resistance good % GS MILL Hard Ball Competitor

ﬂﬂIFﬁﬁ Work Materials

O AN (45 ~ 68HRC). JTU/\— RV, SR, SRETES
-Hardened Steels(45~68HRC), Pre-harden Steels, Mold Steels, High Speed Steels.

'Eﬁg ° 7JI]I{§IJ Performance

OSKD11(B0HRC)#DEOMAN T DEEFELLER
-Wear comparison after 60m milling in SKD11(60HRC).

(mm)
0.15
E= WER

ayg 0.1
£
=2

0.05

0

GS MILL /\— KR —JL fthttm
GS MILL Hard Ball Competitor

il WtTHEISE  Milling condition
fEATE(Tool) : RBmm
— - IHIERE (Cutting Speed) : 65m/min (3,450min™)
XD EE (Feed) © 414mm/min (0.06mm/tooth)
#HI+ (Work Material) : SKD11 (BOHRC) @
FIHIEE (Milling Length) © 60m
EDE5EREI (Cutting Fluid) : T77 70— (Air Blow) 53

OIBS#E  BEI—7«JIY RV OIEE®S | GS MILL /\— h—)L OTEEmES | GSBH 14

OIBYE  m—)L¥#E0.2 ~6mm ORE -5 | 21



IN\—FHIX Hard Machining

RANH DRI L ZRR

Realize high efficiency drilling of hardened material

FI7 UL I\—F

AQUA Drill Hard

15 Features
050~70HRCOEEEMDEEERINTHTEE
OSEEM CRESBERIIE 77 1— NCREM
OSSRt TV A v OF v BV FC K DIIE=ERALE

-Possible to drill hardened steels (up to 70HRC).
+Long tool life by optimum hard metal and AQUA Coat.
-Prevent micro chipping by high rigidity design.

hﬂIFﬁi.% Work Materials

O7U/\— R, AN (51 8. SRETEH)

-Pre-Hardened steels, Hardened Steels(Mold Steels, High speed steels)

MHEE « NI Performance

®F5mLE - SKDB1 (50HRC)

-Life comparison

600
500
E
ﬁ 400
@ JU
$ 5
[ 300
21 WtTHEIZME  Drilling condition
® 200 RUJL(Tool) : 6mm
{8 (Cutting Speed) : 25m/min (1,350min™)
%D EE (Feed) : 0.06mm/rev (65mm/min)
100 TURE (Hole Depth) © 19mmi&@b 7R (through)
#HEI+ (Work Material) © SKD61 (50HRC)
EIH3ERE (Cutting Fluid) : AGAE (Wet)
0
FOTPRUIL I\—R ftttam
AQUA-Drill Hard Competitor

®3KD11(B0HRC) TOEH R

-Lange of cutting condition

HNTHEER(mm/min) HITHER (mm/min)
Efficiency Efficiency
T AWl T TT TTTTTINCTT } AW ‘d T
AH 0160801100/ -1120- {140 A 01116 8 100 14¢
24 11 e 240
20 \ Bm@ O \
L N
\ : o memmTosk < !
T J
23 [} ‘ 2311,
7
il
E8ras NN 3 2
S 22 \
T ENGA T o E s
H M I (m/min) T ERREY
! iy == / AL T 4 &
| 0 2555 15
Il T a
7 O / e
50! - = ESNEN N S
=t == Il = 4
T == 10 ™ N el
T T T T T = HEE 1} ——
FESRGTHE@E) T 5 dhiddaua A —— i
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
EDbE(mm/rev)  Feed EDE(mm/rev) Feed
72O7 RUJUI\—EF  AQUA Drill Hard bt Competitor

15 OIBEZE  #BE1—5 I RU)L OIB@RE : 727 RUJL /)\— K OIE@msEsS | AQDH OTEE B 2~ 12mm
O -5 | —RBEmINT
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Compatible with operability and reduction of running cost

IN—=RFVY—=27

Hard Gear Honing

YIS Features
OFEANEEL ENTAEDHTE. KRBFDS Y=V I IR MeKIR

® R ZFVRARSRHIEE S F—(CRETSNB s, wWDERC KLy 2T

EBROHES

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

- The 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.

O RLUAFVT—ELREEDER

-List of dress gears and selection guideline

FU% P T-120% | T-100# | T-80#
KUZE D TRAIHIES : #170 #120 #100 #80

YIb—A VIR O O @]
NS ?EEBDI @)

EREEA O

RUZRA V5 —)\VER O

BT O
INT4FE RLwHEmER @)

D—UE# %(70T) <— > 2157

h—ZVIR(FEEE) | 2 (20um) <> %(60um)

YI—AVIICELD
PERAN=YS
EEDOEE

aE

il

\

NI H&E work Materials

OigEs{t FIFINT

+Hard gear finishing

MEEE « NIl Performance

OIEREE L EIRAICKD, BERYIL—1V IR
By using precisely electro-deposited, there is no need to triming profile.

® EZEREFIAVCH LT L5 umA
o R [EIE800 ~ 1200

® RiEEADEINRHE E

-The Profile error is within 5 pm.

-Number of dressing : 800~1200 times
-Improves internal honing wheel sharpness.

MNI T2 (Process) : R IYID (Hobbing)— ¥ T—E>/% (Shaving)—
B[ Heat Treatment) — i—=>%/ (Honing)
D—sE5t(Work Spec) : EV2—/L3.1 (Module 3.1). [£/1/18° (Pressure Angle 18°)
#4821 (No. of teeth 21), RUNAS0° £ (Helix Angle 30° Left]
T &4 (Honing Condition) : BEAEERZ450mIn” (Honing Wheel Rotation 450min’)
i—=>Z#{Honing Stock) : 0.08mm (by O.B.D)

FEERFIR—= I8 (vlE)

Synchronized Honing Machine(Kanzaki)

/ N\
. J
RUZFv AsEIEA & R+
Dress-gear Internal Wheel & Dress-gear
R—=V I8 R—=2J%
Before After

MTEIo—o

mIg-—o

OIBESE Y/ VEY FEELR OTEERSE | /\— RFVh—Z—U0 ZTheE 16

ORfi&- s - BE)eE. #i. SRIFHMERRDEEEIIT
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High-precision Cutting and Shaving Adjustment of Inner Gear Teeth

BRIL=y b DA ZEIRDIZDITA ¥ & —F v FY
DEREEALDER A E > TV E 2N ek LEDT
U—FRYE=F U Hy I BMLTERAERDH Y.
WIERGBIED TE A f VI —F Tz -V
TMIAZ XY SR L2 FEH L $ 35

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.

I 4#% Features

01V H—FIVF VDY T —EVIMNIZEIR

o —U Ly H—DEEMIEDE EERO—T « VIREBICKD U—IIEIE Z 1

o —/\IL. 5=V IMIICEHMN

OB EEOESERICEMUET

-1t is realized shaving operation of internal gear.

-Reduce the work piece changing time, due to original loading system and automatic fitting between work piece and shaving cutter.

-1t is available to machine taper form and crowning form.
-Reduce gear noise from planetary gear unit.

ONEEER T g h
-Internal Gear Machining
E31)]
JO—FIT Broaching
Jo—F Broaches o g =
N JO—F8& Broaching Machines JERTE
7520
(&%)
Blank FV2x—)\INT Gear Shaving yI—EvYJ
E=#vhvsy Gear Shaper Cutter H T \_ /
Fryz—/)\ Gear Shaver Gear Shaving - ™
\_ J
GSU-180

17 OTESE: ¥ 1—EVIhvy OTEBRSE  (VI—FIY1—EVIhvs  ZFEE
ORg-mis | B#ERS
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Ultra-precision Machining

I BﬂIFﬁia% Work Materials
OEEEEA/TRISRY UV I+Y

-Planetary ring gear for automobile A/T.

19—=FWox—-EVThYH

Internal Shaving Cutter

OEILEL—YavEYF. SV NEDEE

0N HELVGETTICEMN SN v ¥ ICKDET ULDIER
-Excellent serration pitch and land width selection.

-Cutter adjusts lead error for meshing according to specifications.

. TR
[E3}i4 EZE Y]
Profile error Lead error
i | |
Rl S e BRI L L e s
‘J | ! ! | ‘ ! |
|
R2 gh,»,-—m—lg‘«w 2 L2 gﬁh’”ﬁ";\‘ 4 R2 2. T 3 L2 B
b i gl | i i | \
RS Zomsmeemmemme—e 18 g [ A A LB e ka‘ 4
| ~ . i . -~
i / 1 L | | !
S e BT B e I e
‘ \
; i i i i
{ = ! j
MEAN bt 5 MEAN AT MEAN 055 i e 3 4
I “' i
- ) i = |
BIAS  2mphom i, BIAS 4 BIAS, it
[ T B
ot L

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

OXMBOETH (U—I#) RAICKDIMMUEZESIE

oU—U Ly y—DEEMI SO EHBRA
OEENEXIIDDIREA 7 — LT AR

OtiAE & T — O XD EDER 2 MFIEHIC KD T —/INT. 5DV IMI%ZRER
OIIFEEHEICK DT —F ANDEZE

-1t is available smooth chip evacuation by adoption of vartical mechanism.

- Adoption automatic system of fitting between work piece and shaving cutter.

-Loading and unloading arm mechanism is standard equipment.

-1t is realized machinning taper form and crowning form due to syncro control of 2 axis.
-1t is available interactive data input.

18



#BAEEE N Uttra-precision Machining GPA

BEYI—EVIINIZER

Realize high-speed shaving

RIS T—-EVThys

High Performance Shaving Cutter

otz — 3 VDUREEDENENNEVEEIMERETICKD. E&. EiXD
INT723RR @)

ORELEL— 3V E Y FORAICK > TINTHEEDRE S MT H7Er L @)

OHiEDY T -V I hy MORAIC Kb REM

0TSV IAY b I—EVIIC, MRSy REUFEZRA @3

-Realize high speed, high feed shaving by improvement of serration and high rigidity design of a
shaving cutter. (fig.1)

- Stability of accuracy and long tool life are provided by selecting optimum serration. (fig.2)

-Longer tool life by adoption of shaving cutter materials of new development.
- Adopt serration form to leave both end land in plunge cut shaving. (fig.3)

B2 fig.2
tL—YavEyFOESE
tL—vav
TPAVEYF J=RIVEYF J—REvF
- wNI—2 . EWI—2
e (8mmLIT) 12mm-~35mm (30mmELE)
E1 fig1
X3 fig3 ® . _
FEM(BERERE) [CXD
fEskA S R U REERET
tb—vay HYFEFRET v—h tl—vay Ny FEFRAET v—h Suitable cutter design by FEM
£ ] FEn il 2
¥ 25 FIE (RAERE) = S . T
n H
I g |'lm *
g iy ¥ | B
& & I @ I W
& & I b
Illlllll
TN A& Work Materials T em—
'l
e Al o
L[N i 57 92 Nl )3 1=l null m
-Gear finishing for Alloy steel, Carbon steel, Cast irons and other
YI—EVIRINITIE VI—EVIEINTE
Before Shaving After Shaving
£
MHEEE « I Performance
A s e
O DLLER oft FIFHEE
-Comparison of tool life -Finished accuracy
# T Gear M I % ool life (pcs) Fatt &H  Profile Error B9 Lead Error
- won [ rorron . sorson -
m2.89, PA23", 12T, SPUR Kat HSS 2 15 & St ~p——tp
b - e i + .
2258 12RH. I~ varn | NACHI 3700 - L - | [ T
L — a1 ———t ﬁ h 4
—_-_—t
HHIEE ' \ n
m2.25,PA20", 27T, SPUR SKHS! = ol —_-— ) ~= , ,
P SR ———
2258 15°RH. 2~ v=Fa | NACHI 3500 —_— = $@
H g
m225.pA175. 79T 0g1H | KHHSS e 1 88 B> e Prm
Hui .Olg Workpiece Cutter Specifications Shaving Conditions
2008, 155RH. 77> Uhyh | NACHI 2000 -l |, p— YT T5% | T5UThh
Module Outside Dia. Shaving Method | Plunge Cut
& o DSBS .
WHlgEE SKH51 2500 Number of Teeth 75 Number of Teeth ns Cutter Rotation 280min'
1.75.PA17.5,46T.36'LH i aLng ; O i
;;751 1.7(% Tooth Width 25mm Helix Angle 131H Cutter Feed 0.45mm/min
2002, 21°RH. 77> Y hvb NACHI 4200 nena 28'RH INTER 321
Helix Angle Cycle Time second

19 OTESME: )\ ARV 1—EVIhvsy OIB@ERS sty 1Y Ihvsy EEEER
ORg-mhis | BB, M. ER M AR mOI e LI INT
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Provides a high quality cut surface with superior accuracy

O—%U—-hv%

Rotary cutter

YIS Features

< v —JIEHINmK
RINASIVIHADFREAT. INUPREE. 1D < FOREZEINZ 1285 HIS MmN EIR
oIV IHAX

TS — ME2000mmzE THRS

- Sharp cutting edges

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

Able to cut sheets up to 2000mm wide.

ﬂulmﬁ Work Materials

OK&R/ \RIVBT 1)UL
oy NRINLSANIL
OF SR/ TelFTBET« IV
0HL 5 —IxE DENEHE
OEBBDFFH%WE @ AV film
OIS AEBADT « )VLBLTTIE L] —>
= O

-Film for LCD panels.
-Labels for PET bottles.
-Film for wrapping cigarettes and candy.

O—5U—hvy -
d=wk MACH

Rotary cutter unit 5 2 215

-Photographic paper such as for calendars. AYNF Conveyor () i Glass substratc
-Non-fiber cloth for diapers etc. ¢ = ——————— —— ¢
-Applying film to glass substrates. @ @ T I
AL
MEHE « ATl Performance
osSmBI L END O1V/\TRANR—X
BVEDEESRERIEICK S0y MEEDE LT T1)LAhteREELO—5Y U—hy S ZfFEDE DT ET. VT MEICHT)
KD, TEREFEDKR DL EIFHY RMHAREIC -Small footprint
-High-quality finish Space reduced by combining film loader with the rotary cutter.
Finishing cuts, like wlth conventional mach!nes, are no longer (R O—5U—Hws
needed because cutting accuracy has been improved with more Conventional equipment Rotary cutter
accurate feed and better speed control.
J«4)bA0—)L  FEdbO—)b T4)bLO—)b
YIBAELLERX  Comparison of cut surfaces Roll of film Feed roll Roll of film
g UL E2N
Cutter Condition of cut surface %]
a—5U—
Py
Rotary cutter - N
#1/2
Approximately 1/2
TESRHEREIC LB RN —ZZHI50%ITHIF
Footprint is reduced by almost half compared to conventional equipment
Conventional
cutter - 28008%E
Ib<FHFEE 2800 hours
g AV Occurrence of chipping 5]
Flaking Burrs g g
S 3| Em7E
ot NEFG /S o B Se\llen times
[ N > longer
FEERE m‘”’g%%'ri@l%l:“]_g U _jj Wgﬁaﬁlﬂ%sﬁ%o ?E*@e 'g
o] Accuracy value =] 4 73 =] AN\ TTE0E - (5‘7’ 4208%R9
I B TEMEHRUT. TEEDHRRIICHE L
e B, - 02 00T ____ -Service life of cutter seven times longer
o IR L . Steel for rotary cutters developed with high durability. Dramatic SRTRME D02
%DE& increase in tool service live compared to conventional alloy tool steel. Aloy tool 77 ,i‘,f?i,v
Feed pitch cutters

OIESE )\ XAhysE1=y bE0) OTE@EmSE : O—5U—hvy 20
OR& -tz | R/ \RIVIEEDT « UL BB T « )V IE EDLIRTINIT
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Ultra-precise Aspheric Generator

F/7AT7 ASPO1A

NANO ASPHER ASPO1A

O RIRDVDH S5—IRL 757 IAXEFTIRILWLL » XEEINILISHIG

O FRYIDEFHERE UBRENC KD 1,500mm/minDE&ix b ZR1R

O HERER L HEEER S RIDE 5L 2EEEILICK D HEEEE0.035F / X—5,

BUVMIERODEE ERE Uil TEHZRR

OSSR RIL(F T 3 [CKDBEETFREIN IS

OAESLHE + 75BN FETREREEE S AAREETY T MO KD IERM EERES =R £

0411t 70%NDERANR—R AV MEEEIR

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

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

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

-High-stiffness spindle (option) supports high-load grinding.

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

-Compact design uses 70% of the installation space of our previous model.

ﬂﬂIFﬁi& Work Materials

OIEHEENIAS, TIFIAXS, DVDEDL V XEHE

-Lens molds for mobile phone cameras, digital cameras and DVD players

I 5EE§EZ§ ‘f |\ ‘ii D 19 lJ Hydrostatic slide and lead screw

FFOIREIN THEICIRAI N TV DEREERL - BERSA RiE. 5 i - T
LIRSS HoTVET, COMEIMERBEDR L—1EshE HHEFEED R U OIS HEFER S A ROWE
e IS B RIRERE. 7 U CEER BRI YT F YR T U—ESE

Nachi's aspheric surface processing equipment uses hydrostatic lead screws and
hydrostatic slides for a complete, non-contact configuration. This configuration ensures m

smooth maneuverability, and fine positioning accuracy unparalleled in the world. In
addition, there is no friction or wear, so it is maintenance free.
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i I Ultra-precision Machining

Rl \RIVASHREERRADO Y X LEnl ik

Ultra-precise Prism Groove Cutting Machine

F/J1b—I\ AMG62P

NANO GROOVER AMG62P

OEFEEN S\ —VFILT VEFTIRLEWVWY A XDOREBENRAZTEDINTIIC
pojmw
020m/minDE&E N T ZK1R
Xef, YEICOPLVRYATOUZFE—5ZFRAL. HEEERS A REDIEH
BOETEREXD TRE UREZ T
OSHER
FFEFEOSMIEDS AlCKDERAIEINT
ZEHSSERIFEAMESD DREEER U HMEEER S 1 RlZTBICEHERLEL. T
B DB SH il
O T ECH#N(F T 3 ) A&l CHfRE M LICHIIE
-For producing molds for light guide plates for LCDs in a wide range of sizes from mobile phones
to mid-range TV screens.
- Attains 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.
-Accuracy
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.

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

et

ﬂulmﬁ Work Materials

OIS, W—E. /—N\VIOY, RETUEREDRRET « ATV—8XIRERLTU X LENT
-NANO GROOVER produces molds for light guide plates for mobile phones, car navigation systems, laptop computers, LCD TVs and other LCD displays

MEBE « Il Performance

ORZEE_Y/\vIS4A 1y Ml

-Liquid crystal monitor backlight unit example

LYROEIE
Light Guide Plate Performance

Light Guide Plate

Light Source

LV

Reftecting Plate
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I ‘Gear Production Alliance
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Super compact module can handle 0.2 helical broaching

UXRy MR EOBMREE 2T 572012
N—=2% LRV ERPEH I TVE Y, %
7o AULZTTH B9 2T, IO A
BEDNEY 2= MEBR LN TOE T, FAFHE
71 —F ENCHBIHEM T 7 v —F 82 & Y i
NEV 2= VONBHBHITZWHEICL T35

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.

I !I%E Features

OSIEEAEAY ) VEENTICRE

ONEED/NEY 1—)UNITHEREICIED . RhEFEEBGRM >/ (T MEISK

- Perfect for machining helical gears for high-precision internal gears.

-Machining small modules for internal gears is possible so it can handle compact parts for reduction gears.

I 'IE‘E‘E'”UIWJ Performance

WEA4EE  Profile error B9 UFBE Lead error
E Left & Right £ Left & Right
|- — b L., ] SR S : =
’ o 5 T | e QR it e e B
i I 0.01mm | [ I
B t | 0.01mm |
! n i | 1 !
i s T S |_ I :.'_"--” ——'+~L;_I'I1— 3 1 I I S e e e e e _._,.I: __.Il
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ez SCM 435 ;gj;%ﬁ 900mm (JE290mm)
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EFEEINL
Ultra-precision Machining
I 7JI]IFHJ'$ Work Materials
OFEEDBEEFVIF LRI INT MEISHIG

-Compactification of planetary gear

e — 23.65mm (m0.25 R/\—)
spur

IVEY 2—-IVIITAZ0—F

Broach for small module internal gear broaching

OSHEE/NEY 1—IUIITZRR
OYHIEEDZEE Z&/IME

o J O—F iz DERE 4E

-Makes high-precision small module machining possible.
-Minimizes variation in grinding load.

-Improves transfer of broach profile.

INBYRE S O—FE8 NBV-3-6 MNC (FRZit)

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

ONCEHFIEINTIC KD TLF Tk
NUAIRATSAVDFETEVWVPERATSA VNI TCEHUOEXBEHA
TV 3aVDATCEEEDEHFEDETHES A VT LF JIVEED TTEE
OEHAN—2R
JVINT hEREHC K BDEAN—RIL
- Flexibility 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.
-Compact design reduces space requirements.

24



i I Ultra-precision Machining

AARAY—-EYO—5DRBIILICEE

Suitable for turbine rotor disk blade groove broaching

JUYRAIRATO—F

Christmas Tree Type Broach

OHRY—EYO—5DENNILTEAEE REFmZRR
FAZEtE. foff. HEELETEDONDARY—EVO—5DENTATO—F, BHEERRINIOSEREL PHRASEEEDHEIM DX
REEBEDh. ZOMDEELUVRGCETDINZ DERELT U AT A TO—F =5 t,

-These 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.

i

I A& Work Materials

OIJTYNIVIY, HAY—EY, KEJF—EY
-Jet Engine, Gas turbine, Vapor turbine

MHEE « I Performance

0o TO—F DA
-Christmas Tree type Broach Cutting Method

Iy hIVIY
Jet engine | i FA
VN
N o /s
: Wit /N gl
wIJO—F ] ; SRR
Roughing Broach A 1 / <
A N\

it EJO0—F

Semi-Finishing Broach

fttJo—F

Finishing Broach

25 OIBESR¥E  /\ARTJ0O—F OIEB@&RE | VUANRIO—F / ZFEER
OF&- 5 © Mz, fnfl. BRI -



i )| Ultra-precision Machining

REE L EBNEEREZRR

Realize balance and excellent accuracy

A /LR IAVAILTO—F

Off-normal Gullet Helical Broach

FEEREER Y

oRUNA. TIHIEN. VHIBLLEERL. —BRELICRETTEITE2AHZR '
UnasRe B ESE R EEE

OERM CIFRIRTELD o e EEREE =R ERT R ER-R-F-F-R-N-%

OtTIHIfETE S YIEIREIDIERIC & b FaZzm Lk

-"Off-normal Gullet" Helical Broach is the best broach to ensure accuracy of internal helical gears.

-The angular design of gullet provides the best balanced cutting.
-Improve accuracy of workpiece and tool life.

#ETEC

Combination type

et U LU DT T LU EHETEU TR Y | e m———
e L 0 e o e e S e s M TR — o

ﬂﬂIFﬁﬁ Work Materials
OEEZNREDABEER AT

-Internal Helical gears of Automatic Transmission

e

[ES]
Internal helical gear

MEBE « MIHI Performance
ok g U DR

-Comparison of Lead Error

HABZE B9 UHBE DR PIHIEE DR
Gullet Comparison of Lead Error Comparison of Pulling Load
. — _[# Rignt] _
T
s %
%3 / /M ] T
Be I N ;’ ok BATE
5s Vi f ™~ Pulling Load
%5 — 132kN
% >
8 — £ Left | ™
& Right]
58 = = |
/ S N { I A T
18 B == mxaE
E ‘E" = ~ . Pulling Load
3 T 80kN
?,g & Let |
z

OTERE  \(RTO—F OTE@RSE : KENUDILTO—F /RT4E 26
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i I Ultra-precision Machining

Y=Y L AB AR SRR/ VL ZRR

Realize reaming-free highly precise drilling

77KVl 3 TIb—b

AQUA Dirill 3 Flutes

OLHEINS YV RICEBNEIMHAICKD .. SREERTUIIHAIRE @4
OEFFISUINIRARICK D MEFREEEMTF v EY I zmE E
07 U7 I—KNCI&LD., RSA8ERVIY MITTHEZRE
-Precision drilling is possible to balanced 3 flutes. (fig4)

-Improved in wear resistance and prevention of chipping by original cutting edge form.
-Show high efficiency for dry condition and high speed wet condition by AQUA coat.

X4 fig4
FZO7RUIL 3 TIL—bk 2 &i8E R )L
AQUA Drills 3 flutes Conventional
: 1 ‘ s WtJHISM  Drilling condition
| y i R U JL(Tool) : 10mm
A" 3 & B I (Cutting Speed) : 80m/min
h e N i (2,550min™)
\\_v,r"' S $05%E (Speed) 1 0.27mm/rev
o (680mm/min)
BAE28 um BEEE 172 um 7% (Hole Depth) : 30mm 1tz D7 (blind)
Roundness Roundness # Hl # (Work Material) : NAK8O (40HRC)
YIHHEI (Cutting Fluid) : 2G&M (wet)

RFEHAR
Cutting edge form

ﬂulmﬁ Work Materials

OFGRIl. SEd. SEME. T/ \—R U, SiERH (~50HRC) | #5#k

-Carbon steels, Alloy steels, Mold steels, Pre-Hardened steels, Hardened steels (50HRC), Cast irons

MEBE « Bl Performance

O ULAEDZESL

-Drilling diameter according to work materials

6.040 6.030
6.025
6.030
fbitEE 1,681 18 6.020
Competitor Breakage o .
g 5-020./\v/' Sx 6015
A FITRUIL 3T)U—h S
S & 6010 AQUA drill 3 Flutes oo 6.01
(mm) — o
6.005
6.000
6.000
I I I I I I
5995, 500 1,000 1,500 2,000 2,500 3,000 5995, 0 i o 400
IITIEL NI
Hole Hole
WtJEIZE  Drilling condition WtEIS  Drilling condition
RUJL(Tool) : Bmm RUJL(Tool) : 6Bmm
tHI%E (Cutting Speed) : 100m/min (5,300min™") I (Cutting Speed) : 40m/min (2,150min™")
XD EE (Speed) 1 0.2mm/rev (1,100mm/min) XD RE (Speed) © 0.18mm/rev (400mm/min)
JURE (Hole Depth) @ 18mmi@b T (through) JURS (Hole Depth) @ 15mm k& by (blind)
#HI# (Work Material) : S50C (180HRC) #Hl#4 (Work Material) : SKD61 (50HRC)
EDMIEEI (Cutting Fluid) @ K& (wet) FIHIME (Cutting Fluid) : AG&EM (wet)

27 OIBES¥E  #BE1—7 I RU)L OIB@RE 727 FUJ)L 3 7)L— b OIE@REES | AQD3F OTEYE (BZ 3.0~ 16.0mm
ORg-mis | BE—MREmINT



i I Ultra-precision Machining

EHDEZL ANIZRIRT HESHEIY RSV

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

E—=IVRI AL R T—K=Ib

Mold Meister Ball

ORBEE L3 um. RIEEEHE 180" =5
O EEFEME S MM ICEBNX s O—F « VJ E SR DI T ICRBIF BT
BESEOHEFEOET. SEEM. BRINIHEEE

-Ball tolerance +3pm, Ball accuracy range 180°. (fig.5)

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

5 fig5

3um

M=) SHENE TY— LU RFINTICKRD
REBF CRIBEEEZILK

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

ﬂﬂIFﬁﬁ Work Materials

ORUH, TUN\—RUH, R Gl RTVUAM, MGE. FYVEE. Ttk

-Mold steels, Pre-Hardened steels, Carbon steels, Alloy steels, Stainless steels, Nickel alloys, Titanium alloys, Cast irons

MBE « Il Performance

OFFELER O TEERANE
-Wear comparison -Gap actual survey value of milling surface
fitkt | E—IURIARI—
04 Competitor | Mold Meister Ball
ftbrte
Competitor
03
5 & E—IRYART—R—IL
S § Mold Meister Ball
0.2
(mm)
0.1
EEiRREINLT
Contour line milling
© 20 40 60
YIHIR (m) Cutting length
85" DMEZEEERINL
WtIEIZRE  Milling Condition scanning line miling the slope of 85° R .
TYRS)L(Tool) : R6 R*%E@EL\D‘bBUmU)EQEb‘%EE
YIEIEE (Cutting Speed) : 200m/min(5.300min™) R precision difference ; gap outbreak of 8 um

EDEE (Speed) : 1.060mm/min(0.1mm/tooth)
#HI# (Work Material) : SKD11(60HRC)
EIEIEAl (Cutting Fluid) @ 77 O (Air blow)

OIES#E B I1—7«VJITY R3)L OIE@ERE | T NARXY—i—)L OTE@MEES | 2MMR OIEYE | m—)L4& 0.5~6mm 28
ORg-mhts - LEUNT



ERDMHRRE D I L THREE(LZRIR

Realized high efficiency for direct milling of mold

GSMILL OYIx%vo

GS MILL Long Neck

YIS Features

OERDRFM
BULWIT 7z DEMHREES S & SRS ORAC. MEFR S CBNEEZE I—
T 1 Y TREOEFEMRIC K D bt th2fEL FDREm 2L
ORISR —) LR
NEXNEDY—LU NI TR—)VEREE £5 um
Ny 57— \(FETYRBEROER S+ EFEES D[ E
EEEmAEIR
YU—=ZBB57ATLICED. HSDDHMIMTICHR
-Wonderful 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.
- Original 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.

-Have a variety in stock
From 335 series items, the choice is possible for every minute milling.

BHRIREBEEDHE Property of micro grain

it 71(TRS)EMEE  TRS and Hardness

WR—)LAZIK  Ball cutting edge form

5. . SR DR
=5 4 | SSyoT—)K INIEMTHEDRRESAEL
G! 7 | Backtaper Long neck ball has short cutting length.
t oy k -
2
8 #
% g S Va q \
S& Z
2° 28
N2
S ‘.r
s =0
. £ - Wgﬁk OvGzyom—Ib fekmN—Il
TR = . IRy IR— ERBR—
DIFEBREL1NZMNT e L
i NI F—)\FE I\ o7 —)\IEL.
S:i;”‘— TRS(GPa) - Lfrge ‘Searmless fpass grnding . ¢ A bl};f ) ( el )

7JI]IFH5$ Work Materials

o R, A, TU/\— RV XT VU, MitEE

-Mold steels, Alloy steels, Pre-Hardened steels, Stainless steels, Nickel alloys

MEBE « Il Performance

oGSI)LOV I %y I2MADINIL
+Milling of GS MILL Long Neck 2 Flutes

(m)

2000 GSINOVTT=Ib ftbit
GSBN2 Competitor

HIHIR 1 000mI(CEIH BT ZEAL
Milling displacement in milling length 1000m
1 D‘mm 0.03mm_1 O‘mm 0.18mm

1500 —

RMEZESS
Milling Length
5]
1]
]

GSLN2 ft A J 25mm

)
Compatior A “gg

GSN2 @A fh#@B  {HHEC
(91.012)  Competitor A Competitor B Competitor C

WEIHISEE  Milling condition

=)
SABE {#FATE (Tool) : GSN2 1.0x12
gegg’rg;q i YIRS (Cutting Speed) : 50m/min(16,000min™")

EDEE (Feed):400mm/min(0.0125mm/tooth)
#HIE4 (Work Materials) : NAK8O (40HRC)
HHU5HE] (Cutting Fluid) : e (Ol

EIYIR (Milling Length) : 1;&70mm

EIHIZRS (Milling Length) © 10mm

oGS /LAY Ty IR—)UINTEMHAR
-Milling surface property of GS MILL Long Neck Ball

BN TEAES DLE
Cmparison of stand wall surface roughness

N

0.02mm RN

0.2mm

WtEIRM  Milling condition
fEATE (Tool) : GSBN2 RO.5X12
EIHIEE (Cutting Speed) : 40m/min(12,700min")
EDEE (Feed) - 0.012mm/t(300mm/min)
#WHEIH (Work Materials) : NAK8O (40HRC)
BIHU3H| (Cutting Fluid) : T77J00— (Air Blow)

29 OIESR$E  #BEI1—F«VJIVRZ)L OIE@ER® | GS MILL OV IR v T 28 M. 48N h—)L OLEfREES | GSN2. GSN4, GSBN

OIBYE 542 0.2 ~ 10mm R—/L¥4 0.1 ~ 3mm O -ils | AT



RSCHIIL Dry Machining

FSATHY IV bERFDEMUNTIZRIR

Realize super smooth finished surface by dry milling

DLC-mill

ODLCO—5 « VU LMEADNFERE CENIMEEN LD < THRHM ZRIR
O\ (I H SiEfHAIICIRG v BN A ETEE*!
%1 DLCZ)LZAOY hOYYY +>2 (DLCSLTLS)

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

-Pocket milling is possible from slotting successively.*"
31 DLC-mill SLOT Long Shank

HﬂIFﬁ@ Work Materials

O7VZ=U A PIVZZULGR. PIVZZULEEEY. PIVZZOLGRI 1+
AN fREE

+ Aluminums, Aluminum alloys, Aluminum alloy casting, Aluminum alloy die-casting, Copper alloys

HBE « Il Performance

ODLCZ/LDRSA T oft FEHEEDHER
-DLC-mill dry milling -Comparison of finished surface roughness

DHER

SE=— it

10um
1 ¥
TUNDEVENLVEINTE B |
Machined surface by DLC-mill DLCSJLROVR OVIrys e
DLC-mill Slot Long Shank Competitor
WtTHEIZE  Milling condition
BEFRIZT KL TONT I RS)L(Tool ¢ 10
- - on Goated carbige end mil BB (Cutting Speed) : 25 1m/min (8.000min’)
WEJHEISREF  Milling condition 2D (Feed) : 2,150mm/min (0.09mm/tooth)
T R=)L(Tool) : 10mm 1032+ (Cutting Depth) : aa=25mm (13mm + 12mm) ar=1mm
HIHIEE (Cutting Speed) : 314m/min #HIAF (Work Material) : ABO52
EO&EE (Feed) : 1000mm/min ISR (Cutting Fluid ) © DT w MOKAEM) (Wet)
A+ (Work Material) : ABO52 IR (Milling Length) : 28m (MNT#)

EIEIEI (Cutting Fluid ) © 77 20— (Air blow)

OIBES#E BEI—FT«VJITY IV OIE@ERE  DLCIIVPZIVZA. Yv—TI—F 28N, SYPR, A0y ~OYIYv 2T, iR—=)b 30
OIEmmacsS | 2DLCM. 2DLCSC. 2DLCMR. DLCSLTS. 2DLCR OB : 1% 1 ~ 20mm. R—)L#ER0.5 ~ 10mm ORB& -5 | S5 BF. —iRE@ENLT



EZE RS RIVD NI %ZERIR

Realize high speed dry hobbing

£ - KE250 (Kashifuji)
4 7a7Ihy hikDJ

Left : KE250 (Kashifuji)
Right : Dual Cut Hob

I 4§§ Features

O RSANI. DT v MITOHAHEIEE

O RSANIT, REFmERER

OIERDY T MITTIE. KOEEMNTIHEHE
+Both and hobbing are perfomed by one hob..

+A long tool life is ensured even in dry hobbing.

-Dry hobbing can achieve higher speed than conventional
wet hobbing.

I Dﬂlﬁﬁﬁ Work Materials

oGtk (T <VEI— L)

+Comparison of tool life (Rake face is non-coat)

BHUM LD A THREN LB TWY ML TIE, &
FEEE, AR, BREMO=—XL L iz, BEiE
S B0 bRE->TETET, HiflonA
AA—=F A VIR TERTAMIIISEICE S K5
AFRTYYMLTIE, vy MILZE2 5 BT
Ehmzufic L3,

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.

OS5 PR, FEKFEDEIIT

-Alloy steels, Carbon steels, Cast irons

31 OR&- -5 | B, M. B almo s N LT

OIESD4E )\ A X0—T « VJiKJ OLE#R+% : Hyper DUAIR D DUAl EXIRND /S 4Em

MIF% EERS AT NI Yyl BERS AT
Method High-speed Dry Hobbing Method Wet High-speed Dry Hobbing
Cu%r’:"r%%%ad 150m/min Cﬂ%ﬁ%d 120m/min 160m/min
(r/Reg)
ikt 1. SEDORFH kRl BEORSH 35 g
1200 1.5 times the tool life of 1.8 times the tool lfe of conventional products
competitors 2 20
@ 1000 3 -
g m 800 g® 20 A
s 5
s T s ®
8 530 ] 1.0
S s0 S 10—
3
BERIRT DuAl 777 fitERA ftittsAB BT ek DuAlik T
Hob DuAl Hob Competitor A Competitor B Hob c i DuAl Hob
HHID—2 KT SIS WHIT—2 NIEETT LHIZR A
Workpiece Hob specifications Cutting conditions Workpiece Hob specifications Cutting conditions
EIa1-)b bAoA =D EIa1—)b PARES ED
Module 25 Outside dia. | 8° Feedrate | 2-5mm/rev Module 28 Outside oia.| 1 9° Feed rate | 22mm/rev
ik 65 2R 200 GIEGE |51 iz 48 2R 150 CIEISE | 054 L
Number of teeth Overall length Cutting method | Climb cutting Number of teeth Overall length Cutting method | Climb cutting
iR S i S tIHIE
Toothwicth | SO™™ Threads 4THD Tooth width Threads | STHD | Cutinglongn| 2 ' O™
Material SCR420 | Filies 6 Material | SCR420H | Fitos 4
(mm/revn)
4
- Ng
3 N By (< o
B4l $ PN o8
ERS p ol =E -
2 =
o 97 X 321 87 @
S v S ark a8v ag
ehn 2 K E "Wy &b 5L
s S EBRB o~ &2
1 53 4
R > <
g
1
0
0 100 200 300 400
YIHERE (m/min)
Hobbing speed



DuAl EX kD

DuAl EX Hob

FSIT

Dry Machining

@ 150m/min® RS I8l CREm

DuAl EXO— b CTi#kit &R MaEZa
MZAE AP F v EV Tk, MEREEICEN ISR
NAZAEDEEETI KVEI— MELTHRE

-Long tool life by dry hobbing in 150m/min.

DuAl EX coat improves in heat-resistant and lubricity.
New steel class is good in heat-resistant shock and chipping
resistance, wear resistance, and long tool life by combination of DuAl

EX coat.

'Eﬁlé' * m]Iﬁlj Performance

&t (T <LEI— MEUL)

-Comparison of tool life (Rake face is non-coat)

fthttm

Competitor

BAVBEFEE (mm)

Hyper DuAl k7

Hyper DuAl Hob

100 150 200
IR (M) Cutting Leng

DuAl EX

250

TR TEHAE Hob materials

ERINA R
Dissolution HSS

MARINA X
Powder HSS

DuAl EX/R T
DuAl EX Hob

fibtt &R (AR — ) Competitor

FIHIR 150m
Cutting Length

FIHIR 150m
Cutting Length

HwHID—2 WTET pElES S

Workpiece Hob Specifications Cutting Conditions
Egjje_ e gﬁt%ide pia. | 90mm ?ﬂ%%peed 150m/min
JPErZsj?Ljre Angle 20 ﬁ?gads 4 it?dE = 1.8mm/rev
%ﬂi wigtn | 20MM Efrﬁs 14 gﬂ?ﬁmod gg: é\mmg
Material SCM420(180HB) go:laj_n?'\ B

5% Features

®Hyper DUAIJ— M CEER LIt %G E

HifEIE O— M THEBRE200m/minZiB X /& NS I LICHREZ FiE
-Hyper DuAl coat improves in heat-resistant oxidation.
As for it, high speed dry hobbing more than 200m/min is possible in re-grinding and re-coating

'I‘iﬁg y 7J[I11§IJ Performance

o5t (T<LEI—H~ED)

-Comparison of Tool Life

08 FLWEI—F+YFED T,
£ 025 RS 5(EL EDREFMm!

@a iz Convention

%30.15

2 @l Hyper DuAl

OB

0.05

80 120
BIHIR(M) Cutting Length

160 200

WHIT—2 WIFETT IS

Workpiece Hob Specifications Cutting Conditions
e Ouzide Dia,_| 90mmM g%%%peed 250m/min
’P:ngfre Angle 15° ﬁ%ads 3 %232 = 2.2mm/rev
Foom wean_| 50™™ Fes |12 it e | i Gting
il SCM420(180HB) | -

HERDRSA F3whFRT  Convention

Hyper DUAIiRD Hyper DuAl Hobs

tIHIR 40m
Cutting Length

fIHIR 40m
Cutting Length

tIHIR 200m
Cutting Length

32



RSCIIT Dry Machining

PWEGED FSCINIEFZTEYIY MILZERR

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

DLC RUIL

DLC Drill

®DLCO—5 1 VU DENMAEIEC KD RS+ I HaTRE
OB DERATEL/DD ./ VYR F v FINIHEIEE

-Dry drilling is possible by superior anti-welding of DLC coat.

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

I A& Work Materials

O7IVZ=U A PIVZZULGR. PIVZZULGEEY. PIVZ=OLGRI 1+

AN fREE

+Aluminums, Aluminum alloys, Aluminum alloy casting, Aluminum alloy die-casting, Copper alloys

MEBE « MBI Performance

ODLCRUILD RS NI 4RE
+DLC Dirill Dry Drilling Performance

(1)
4000
3000
%
g %
S % 2000
I
#
1000
267UfMR
26 holes break
0 —
DLCRUJL ABREFRALE RV )L
DLC Drill Uncoated Carbide Drill

WJEIZRS  Drilling condition
RU)L(Tool) : 5.5mm
EIHIEE (Cutting Speed) : 100m/min
XD RE (Feed) : 0.08mm/rev
JUZS (Hole Depth) : 16.5mm Lk D7 (blind)
HWHIE (Work Material) : ADC12
EIHIEI (Cutting Fluid) © T77 70— (Air blow]

ODLCY -/ ZORVILD RS NI ERE
-DLC Micro drill Dry Drilling Performance

(1)
14000

12000

2 10000

2 8 gooo
£

= 3 6000

#4000

2000

0 1 |
DLCYoORUIL ABRERIMERY )L
DLC Microdirill Uncoated Carbide Drill

WUJHEIZEMS  Drilling condition
FU)JL(Tool) : 0.9mm
%R (Cutting Speed) : 28000min’' (80m/min)
3%0D#E (Feed) : 300mm/min (0.0 1mm/rev)
JURS (Hole Depth) : 2.7mm (=& b7t (blind)
#WHH (Work Material) : ADC12
SIHEE (Cutting Fluid) @ 77 70— (Air blow)

ODLCRUILDOD T MNT i
+DLC Drill Wet Drilling Performance

(&)
12000

10000

% 8000
g 2
RAY
:.e: » 6000
g 4000
2000
DLCRUJL HEREARAMERY )L
DLC Drill Uncoated Carbide Drill
10.400 7UNT#

10400 Holes after drilling

WtEISEE  Drilling condition
RUJL(Tool) : B.5mm
EIHELEE (Cutting Speed) @ 100m/min
XD IEE (Feed) : 0.08mm/rev
JURS (Hole Depth) : 27.5mm & Dyt (blind)
I (Work Material) : A5O52
HIHEE (Cutting Fluid) : GAME (Wet)

33 OIES%E  #BEI1—7 Y RU)L OTE@R® : DLCY-~0ORUJL, DLC RUJLLF25 OTEFREES | DLCMD. DLCDR
OIBYE s 05~ 120mm ORE T | 25 B+ —MRElmiNLT



100% 5/ VEY FEI—FT 1D

100% pure diamond coating

Diamond Coated Drill - End Mill

OCFRP. 7)L=&%. &Y YIV7IIGERFREDIHERICRE CRSEM

-Most suitable for nonferrous metal such as CFRP, aluminum alloy and high silicon aluminum alloy, and
longer tool life.

ﬂﬂlmﬁ Work Materials

OCFRP. ZIL=ZUL, PIVZZULGR. 7IVSZULGEFY. 7IVSZOLGERI1+v
A IST74 N fHiGE. FRP. BSX v I{REREF

-CFRP, Aluminums, Aluminum alloys, Aluminum alloy casting, Aluminum alloy die-casting, Graphite,
Copper alloys, FRP, Green ceramics

MEEE « BII I Performance

o5 IR—ILZIL
-Diamond Coated Ball End Mill

300
WEA—ILTY RSV

%E Carbide End Mill

E 200 FAPR—ILZIL

2 Diamond Coated Ball End Mill
00

3

]

L L .
0 500 1000 1500

YIEIE (M) Milling Length

o5 (YI—F 4V JRUIL

-Diamond Coated Drill

9,000~ X=8075

8,000~ B =3
7,000—
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Diamond Coated Drill Carbide Drill

WtTHEIZE  Drilling condition
RUJL(Tool) : Bmm
4 (Cutting Speed) : 80m/min
3X0RE (Feed) : 0.2mm/rev
#HEIF (Work Material) : AB90(Si18%=2%H)
JURS (Hole Depth) : 20mmi@b 7 (through)
BIEERE (Cutting Fluid) : A5&M (Wet)
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Diamond Coated Ball End Mill  Carbide Ball End mill

WtTHEISE  Milling condition
I R=)L(Tool) : RBMm
EIHIERE (Cutting Speed) : 230m/min
EDIRE (Feed) : 1,800mm/min
#HIA (Work Material) : 5727 RNED-3 (Graphite)
SR (Cutting Fluid) © 7 70— (Air blow)
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-Diamond Coated End Mill
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Diamond Coated TiAIN Coated Carbide
End Mill End Mill

At FEREERALEE R UL
dA—F 42 RYJ  Carbide Dril
Piamond Goated Dril WIS Milling condition
I R=)L(Tool) : 2mm
EIHhEE (Cutting Speed) : 150m/min
XD RE (Feed) © 1,800mm/min
#eHI+4 (Work Material) : ADC12
EIHIEREI (Cutting Fluid) © AGAME (Wet)
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Stable high efficiency milling is possible, in large domains from middle speed to high speed

AQUA Dirills EX Stub/Regular

OFTHFERIANTEID < FHEH M Z KiE(C/h L

OJHHEH = EiR UL ENMN T ZRIR

07 U 7EXO— hCiliEE. MERMZShEREREZE L

-Improve in chip removal with new flutes geometry.
+Reduce cutting force, and realize stability milling.

-Raise heat-resistant/wear-resistant with AQUA EX coating, and improve in high-speed performance

77 U7 KU )VEXDEFESE ot b < Tl EARUIBIIHE
-Range of application -Broken short chips and low cutting force
m/min P97 RUJVEX ftittan
AQUA Dirill EX Competitor
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1%D 2%D 3%D 4%D 5%D Z 2000}-| Rislomm [ =272 2000 £ 2000 T A248 2000 0
wNE (B i 8 X 1500 1500% X 1500 r'““ ““‘““'MM‘ 1500%
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NI H&E work Materials
OISR, S, ST, TU/\—RVEE, #8k AT VLU
-Low carbon steels, Alloy steels, Mold steels, Pre-Hardened steels, Cast irons, Stainless steels
AL
MEHE « ATl Performance
©36537 U THEEFELR 07707 RUVEXDFHEamLER

-Wear comparison after 3653 hole drilling
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AQUA Drill EX Competitor

-Comparison of tool life

MUJHEISEE  Drilling conditions
T&(Tool) : AQDEXR6.0 550
4% (Cutting Speed) : 100m/min
EDEE (Feed) © 0.18mm/rev
JUFE (Depth) 1 21mm
#HI4F (Work Material) : S50C
YIMIEEI (Cutting Fluid) : AG&EM (Wet)
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AQUA Drill EX Competitor
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Super general purpose end mill

GSX MILL

MDY v MITH SEEEMDEERE RS A MIETHIG

1

WindmilFZRZRIC K D) D < FHEhiENE 7
ENEFrvyaSy RGE j‘-
-Supports a range of work from wet milling of soft materials to high-speed dry milling of hardened ';;_" |
steels P
Windmill configuration improves chip ejection -:‘
End teeth has gash land a

HIAZRETE

400+ Wide scope of work material
00l GSX MILL i
i) He
! he
8% 2001 4B =t
(m/min) - S8
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#HIMOBES  HRC

Hardness of work material

hulmﬁ Work Materials

o, S, BRE. TU/\—RU. ATV UAM, MEGSE. Wind mill SRz

-Carbon steels, Alloy steels, Mold steels, Pre-Hardened steels, Stainless steels,
Nickel alloys, Cast irons

MEBE « Il Performance

OSIEEMSKDB1 (653HRC) &R IIL
-High speed dry milling in SKD61 (53HRC)

200 —— WtJEIZEM  Milling conditions
Corner 4 TE(Tool) : ¢ 12 GSX41200C
U E = EHIERE (Cutting Speed) : 300m/min
J—7 8D .’FTank i E ED@EE (Feed) : 2700mm/min
12+ BRI & A% (Depth of Cut) : ap = 10mm ae = 0.2mm
P RIRDH N Localced ° #HIH (Work material) : SKD61 (53HRC)
85 B (Cutting fluid) : T 20— (Air blow)
=d 5 IHIE Milling Length) : 50m
(um) E
£
8
= Moz
=11 Chipping

G SX 2 C ﬂg*i II:|=I".| Competitor

O T NEIT

+Wet grooving in carbon steel

WEDEIZE  Milling conditions

TE(Tool : ¢ 6 GSX20600C

BHEE (Cutting Speed) : 80m/min
EDIEE (Feed] : 340mm/min

#HIF (Work material) : S45C (180HB)
7S (Milling Depth) © 6mm (3mm X 2)
IR (Cutting fluid) © K&t (Wet)
B (Machine) : #itZM/C BT30

GSX MILL

Competitor

6mm_t
(3mm><2)L

BRBICFvEYT
Chipping ]
6mm

firrteR

OTIESRE  #E1—7 2 JTY P20 OIE@EmE | GSX MILL2KY. 3KN. 480 . A0 b 36
OIE@EmELS | GSX2C-1.5D. GSX2C-3D. GSX2C-4D. GSX3C-1.56D. GSX3C-2D, GSXSLT-1.5D. GSX4C-1.5D. GSX4C-3D. GSX4C-4D
OIBE & 1 ~20mm O -5 | £ —mEkmNLT
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Realize incredible high efficiency milling

GS MILL Roughing

OF.— v JYINIFK CRENMNLZEIR
TvIgEDENcZy JE Y FORELICK D UIEHENOER &8 m_E
OB R I—T « VI TREM

BETIAING O— b &R & OEFEHE CHERE D L

- Realize stable milling by wave type nicks

It reduces cut resistance and raises strength by optimization of nicks pitch.
-Long tool life in a smoothing coat

Smoothing coat and micro grain carbide improve wear resistance.

200 40
L B EEFER Wear

150 I RVIEE Chipping ®
§ 100 20
50 I 10
0 . 0 SKD11 (210HB) AT O

= A5 o
GS MILL 57127 ﬂi’}in!: Performance comparison of groove milling in
GSRE Competitor SKD11(210HB)

HHIFH;& Work Materials

OGRM. S, T/ \— RV SRR, A7V, H5ik

-Carbon steels, Alloy steels, Pre-hardened steels, Mold steels, Stainless steels, Cast irons

MHEE « NI Performance

OUJHIHR T & S EEI S EEEFED LR

-Comparison of cutting force and wear

G) BB
(®) #IX
Chipping

. ] . I WEIHIZEM  Milling condition
YIHIFDER  Early IEI12me&  After cutting length 12m YU 2mBEDS B FEEEFE  Wear EETETool : ¢ 10
o owo EIHbERRE (Cutting Speed) : (51)6888%::“?
GSMILL | gs2™ go 200 #03#E (Feed) : 730mm/min
57427 i ARy EL I, (0.1mm/tooth)
esre | N N I (Work Material) - SKD1 1
’ #5/(1/100sec) ° 58 (1/100sec) (210HB)
7 oim PIHIRS (Milling Length) @ 12m
3000 3000 YIHHEI (Cutting Fluid) : I?jD—
e e (Air Blow)
i §%2000 mewwﬂr %%2000
A :‘g‘ | I 5%1
Competitor | 53" ﬂ 5310 ;
) o
E%Fn‘lﬂr/yggﬂsec) ﬁF&l(!T;,‘HSDsed
E i
— ~ ) s . . S
OGS MILL 57« 2 J(3%EDRE 1500mm/min L THZENL 77
10
-GS MILL Roughing can groove stably in feed over 1500mm/min m
O RELEMIHFFRE O : NI F]AE AT RIPRE S X8
Could groove stably Could still continue Chipping Broken
GS MILL 57125
e | O O OO0 00000000 O0O0 a
A& A WENEIZRE  Milling condition
Gt ©O 0OO0OO0OO0OO0OO0OO0OO0OO0OO0O A X T2 RZ)L(Tool : 10mm E!
o4t B Y4 (Cutting Speed) : 80m/min (2550min™") = 24
Competitor B O O OO0 00O A& x #HIF (Work Material) : SKD11 (220HB) Tomm ’
LA (Cutting Fluid) : T77 20— (Air Blow)

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

VR FE (mm/min)
Fee (COYIHIEHHITERRT 2 MNICEEOUMIEH S R0 ET,)

37 OIERN¥E BFEI1—FTVJIVRI)V OIE@RE  GS MILL 57« >J OTE&EMREES - GSRE
OIEYE 5126 ~ 12mm OFR&- s | —AREPmIN L. &2
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High accuracy 3grooving drill which realizes casting holes ultra high speed and efficiency

AQUA Drrill three Flutes with end cutting teeth

OFEIRIE EDFRENIIBE TNICH UIREFDBIENZRS. EmiiEN< DT ZERR

O/ NSV RICENIKAICKD . TS Z N

o4 - MEFE M (CBN/CBESZ 2R

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

-The 3 flutes balanced cutting controls vibration during drilling.

-Carbide alloys have superior tenacity, and durability.

ﬁE?EIE Conventional process
{RIDE Eccentric amount

FHRIT TV RSV CHIBRIE U—v{tElF

Cast hole Endmill corrected reaming

v

727 RUVERTE37)L—k AQDED3F
AQDED3FT—$ttt LIS

Finish in one tool

1TmMMOTFTUYRDTH0.0 1 5mmODHIBHEEER
FC250.Ft6mm. N L8mm. JURE 16mm. X ) BRE765mm/min
The amount of eccentric corrects it from 1mm to 0.015mm.

I A& Work Materials
o5, 77 IV=EERE*

* 7 IL=FICIE. DLC RUJIVENMEITIL— bECHmLIEE0L,
DLC RUIVEFIFEZTIL— MNEIZFEERTY

-Cast Iron, Aluminum casting*
* 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.

MEBE « MBI Performance

OS35CONNTAERE
-Drilled accuracy of S35C

s i BME 1.49um EfEE Rz=2.8um
.--_,- ' e " Roundness Surface Roughness
# ! === THEKRE 4um
f 0.1mm 1um Over Size
|I ! | "D 11um
I | e — Focentrc WEHEIS Drilling condition
| UL © 7mm
i {IHERE (Cutting speed) : 40m/min
b XDRE (Feed) : 350mm/min
0 .-'"'-r JURE (Depth) © 7mm
e ___~"1.49um TJE (Prepared hole) : 6mm

TYmDE (Eccentric amount] : 0.1mm

OIESD¥E  BEI—T VI RU)L OIEERS 727 RUJVEINGEI 7)L— b OTE®ERES : AQDED3F 38
OIE% BR300~ 12.0mm OF& -5 | $HREDINOINT
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Excellent HSS endmill in cost performance

AG-mill

OHHEDSEE/\1 AEH TOLBRICKDTIAINRAGI—H

oD < TNt FUIDIAHZTREICT 2T 7 A VEVFENE—Zw D
O LL\AHE CRREEIM TN 8E

-Super HSS of new development and AG coating by new process

-Fine pitch nick and Heavy nick that a chip break is good, and there is high depth of cut.
+High efficiency milling is applied in wide range of material

oD < FDLE

-Comparison of cutting chips

AGIILST1vT fiited JI—AEYFm@
AG-mill Roughing Competitor

BTG
early time

RES301
After 5m cutting

7JI]IF|E] & Work Materials

OFGRIl. SRt FEME. TU/\—RUHE. AT VURMH, MR, $5ik VIV ULES

-Carbon steels, Alloy steels, Mold steels, Pre-Hardened steels, Stainless steels, Nickel alloys, Cast irons, Aluminum alloys

MHEE « NI Performance

O EEFEME LM T v BV T HDHER OAG= /LAY I 7 DRAIEIIT (WIAELERE 80m/min)
-Excellent chipping-resistant / Wear-resistant -Side milling of AG-mill SQUARE (Cutting speed 80m/min)
-
\
!
< £
Y5 R i & |
[] wrE wear '// S 800/ ’
B ®—e XiHE Chipping I .
g 100 m 60 % - T /' 1.5mm
(um) gz B R
g ) % AGILAHT
g -a0 & 400 HACE
= 50 § (Wear) //./0
-8 200
0 0 0 Il Il |
vHIE 12 24 36 12 24  36m o 20 20 50 80
AGEIVST4v4 AG-mill Roughing fti#t#3RHSS-TICNE  Competitor HIE M Miling Length
WEJHIZESE  Milling condition WEJHIZRSE  Milling condition
fEATE(Tool) : ¢ 20 (AGRERS) FERATE(Tool) : 96
M (Cutting Speed) : 355min” HIHIERE (Cutting Speed) : 80m/min
(22m/min) EORE (Feed) : 400mm/min
EDEE (Feed) © 132mm/tooth #HI#F (Work Material) : S50C
(0.093mm/tooth) EIEHE] (Cutting Fluid) - T77 20— (Air blow)

#HI# (Work Material) : SKD11 (210HB)
SN (Cutting Fluid) @ 77 70— (Air blow]

39 OIBSDH I\ ARAD—FT«VJIVRI)V OIE@RE  AGIILS T 1 VI AGZIINE— AGZIVAIIT 28N 48 H. AGZ)LiR—IL
OTE@EmELS | AGRES. AGREM. A2AGE. 4AGE. AGHV, 2AGRE OIEE : M2 1 ~ 50mm ORi&-hls | —MREBEINLT
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Performance of wonderful deep hole drilling

AG Power Long Drill

OL/D20FX CTDFNZE/ VAT v TTHILRlEE

OAGI— hEEE/\1M ATREW

OB I—F « VI TRELIE MILOZEE)
+Non step drilling deeply up to 20 times of drill diameters
-Long tool life due to AG Coat and Super HSS

- Stable torque by smoothing coat

S0IBF]
V) Before
1
b HJ‘J
SIL
R4 Fre [
-0.2
0 28 100
III7UHEE(mm)  Drilling depth

EREE
(V) After smoothing
1
Sk
g}l/
=g e iy e il PP,
-0.2
0 28 100
III7UHERE(mm)  Drilling depth

7JI]IF|E] & Work Materials

O, S, &1 A5

FEEH (~40HRC) « #4

-Carbon steel, Alloy steels, Mold steels, Hardened steels (40HRC), Cast irons

MEEE « DIl Performance
oK

-Long tool life and a sprited cutting edge design

300

holes
S1h
n
o
S

(BTt

AG/\T—
avJRuL
AG-Power Long Drills

SRR

Conventional

WtJHIZR  Drilling condition
RUJL(Tool) : 6mm
EIHIERE (Cutting Speed) : 80m/min
EDRE (Feed) : 0.2mm/rev
#HIF (Work Material) : A390 (Si18%=%)
JURS (Hole Depth) @ 20mmi&@&b 7R (through)
LI (Cutting Fluid) : ZG&M (Wet)

OtTE ML T NN TR DLEE

PERRUIL

Conventional

R R

Conventional

AG/\T—
ovJ RUb
0 AG Power
LA Long Drill
Competitor

AL

K et U

E—

DITESRS
Time

WtTEIZRME  Drilling condition
FUJL(Tool) : Bmm

£ (Cutting Speed) : 18m/min (960min™)

EDRE (Feed) : 0.15mm/rev (240mm/min)
#eHI# (Work Material) : 5e3=4 (260HB) (Carbon Steel]
EIHI5ERE (Cutting Fluid) : A&GAME (Wet)

-Comparison of cutting torgue and drilling time

6mmAF Y 7T
NITESRE617

Step feed
Time : 61second

JVATYIMI
70mmTiiiE

Non-Step feed
Breakage at 70mm

JY2TYIIMT
DOTESRS:A 172

Non-Step feed
Time : 41second

OIBES#E )\ A RO—T 7 RUJL OIE@RE  AG/\D—0>J kUL OTE@REES | AGPLSD
OTIEE B 1.0~ 13.0mm ORE- -5 | —iBimilLT
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NACHI-FUJIKOSHI CORP.

Tokyo Head Office

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

Toyama Head Office :

1-1-1 Fujikoshi-Honmachi, Toyama 930-8511, JAPAN

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

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

Overseas Sales Companies L |

AMERICA

@ NACHI AMERICA INC. HEADQUARTERS
17500 Twenty-Three Mile Road, Macomb, Michigan,

48044, U.S.A.
Tel: +1-586-226-5151 Fax: +1-888-383-8665
URL: http://www.nachiamerica.com/

INDIANA BRANCH
715 Pushville Road, Greenwood, Indiana, 46143,

US.A.
Tel: +1-317-535-5527 Fax: +1-317-535-3659

WEST COAST BRANCH
12652 E. Alondra Blvd. Cerritos, California, 90703,

US.A.
Tel: +1-562-802-0055 Fax: +1-562-802-2455

MIAMI BRANCH - LATIN AMERICA DIV.
23&5 N.W. 107th Ave., Doral, Florida, 33172,
U.S.A.

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

Fax: +1-305-591-3110

ATLANTA OFFICE

Six Concourse Parkway, Suite 2995 Atlanta, GA
30328, U.S.A

Tel: +1-770- 393 0270 Fax: +1-770-393-0271

@® NACHI ROBOTIC SYSTEMS INC.
22585 Roethel Drive, Novi, Michigan, 48375,
U

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

@ NACHI CANADA INC.

89 Courtland Ave., Unit 2, Concord, Ontario,
L4K 3T4, CANADA

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

@ NACHI MEXICANA, S.A.DE C.V.
Urbina No 54, Parque Industrial Naucalpan,
Naucalpan de Juarez, Estado de Mexico,
C.P. 53370, MEXICO

Tel: +52-55-3604-0832 / 0842 / 0881

Fax: +52-55-3604-0882

NACHI ENGINEERING CENTER
1171A,Calle Julio Diaz Torre,Frace. Ciudad

Industrial, Aguascalientes, C.P. 20290, MEXICO
Tel: +52-449-971-1689 Fax: +52-449-971-1689

NACHI

Hatt A

EUROPE

® NACHI EUROPE GmbH

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

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

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

SOUTH GERMANY OFFICE
Roetestrasse 18, 74321, Bietigheim-Bissingen,
GERMANY

Tel: +49-(0)7142-77418-0

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

SPAIN BRANCH

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

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

BARCELONA OFFICE
Josep Tarradellas, 58, 1-5, 08029 Barcerona, SPAIN
Tel: +34-(0)93-430-6247 Fax: +34-(0)93-419-0897

CZECH BRANCH
Mostni 73, Kolin 4, 28002, CZECH
Tel: +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.
Tel: +44-(0)121-250-1890

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

ASIA and OCEANIA

® NACHI-FUJIKOSHI CORP.

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

® NACHI SINGAPORE PTE. LTD.

No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPOR
Tel: +65-65587393 Fax +65-65587371

VIETNAM OFFICE

614 Hong Bang Street, Ward 16, Dist 11,
Ho Chi Minh City, VIETNAM

Tel: +84-8-9602-303 Fax: +84-8-9602-187

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

Tel: +60-(0)3-80247900 Fax: +60-(0)3-80235884

@ P.T.NACHI INDONESIA

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

Kuningan, Jakarta 12950, INDONESIA

Tel: +62-021-527-2841 Fax: +62-021-527-3029

o MEA_H(LB)ARFBRAT
NACHI (SHANGHAI) CO.,LTD.

Yitong Industry Zone258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

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

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

@ NACHI-FUJIKOSHI CORP.

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

® NACHI-FUJIKOSHI CORP.

KOREA REPRESENTATIVE OFFICE
2F Dongsan Bldg. 276-4, Sungsu 2GA-3DONG
Sungdong-Ku. Seoul 133-831, KOREA
Tel: +82-(0)2-469-2254 Fax: +82-(0)2-469-2264

® NACHI-FUJIKOSHI CORP.

INDIA REPRESENTATIVE OFFICE
A/9A, Sector-16, Noida-201301, Distt. Gautam
Budh Nagar, U.P. INDIA
Tel: +91-120-4272257 Fax: +91-120-4272256

@ NACHI (AUSTRALIA) PTY. LTD.

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

Tel: +61-(0)2-9898-1511 Fax: +61-(0)2-9898-1678
URL: http://www.nachi.com.au/

B R K #  Tel:03-5568-5111 Fax:03-5568-5206
URL http://www.nachi-fujikoshi.co.jp/
B I & # Tel:076-423-5111 Fax:076-493-5211
= % B Tel:03-5568-5241 Fax:03-5568-5236
OE MR
‘BB H A& 3 ft  Tel:03-5568-5281 Fax:03-55668-5292
dtBE=%Epr Tel:011-782-0006 Fax:011-782-0033
W= %P Tel:0237-71-0321 Fax:0237-72-5212
BEEEM Tel:024-991-4511 Fax:024-935-1450
JERIEREZEPT  Tel:0276-46-7511 Fax:0276-46-4599
EMNE ZEP Tel:0268-28-7863 Fax:0268-21-1185
-th H K 32 ft  Tel:052-769-6821 Fax:052-769-6828
B B X & Tel:053454-4160 Fax:053-454-4845
1 B X & Tel:076-425-8013 Fax:076-493-5215
‘78 H A& 2 ft  Tel:06-6748-1951 Fax:06-6748-1955
hEMEXZE Tel:086-244-0002 Fax:086-243-4346
LB E%EE Tel:0828325111 Fax:082-832-5114
M X JE Tel:092-441-2505 Fax:092-471-6600

FHYOTDRBSERIRDICFELFLEEIT DI ENDDRT,
A OTEHNBORMITAZZEUET,

RREEXEHME 1-9-2 HEFEREIL 17 F T 105-0021
E X—J)L webmaster@nachi-fujikoshi.co.jp
SIUHATEART 1-1-1 T 930-8511

RREEXEHME 1-9-2 HEFEREIL 17 F T 105-0021

RREEBXERME 1-9-2 WEEREIL17 F T 105-0021
AR AR —5 10-4-10 T 065-0041

PSRN LESTIITAHFEA 130-1 (%) FFRIBELI A T 999-3511
BEEEE MRS 2-33-1 T 963-8025

BREARHMIRET 26-2 T 373-0853

REFE FHM HER 248-3 T 386-0042
%EEW%%E‘%H 2-120-3 FFREELIL T 465-0095
FMTTEEIR 1-20-17 T 432-8033

Bllfa® 2-3—60 FFabEEE)L T 930-0966
RABRMTAER 2-73-14 FFAKREI)L T 578-8522
mELmiaSEi 2-2-30 T 700-0927

LEmM&REREXAR 8-25-10 T 731-0113
EEmELXILUE 1-10-30 T 812-0016
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