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Pursuing advanced high-speed technology
that is both user and environmentally friendly

Since producing the first broaching machine in Japan, NACHI-FUJIKOSHI has been developing a wide array of machine
tools that are crucial to the continuing evolution of production systems.

The seamless fusion of FUJIKOSHI's cutting tools and machines has received high praise and respect.

Today, FUJIKOSHI is producing easy-to-use machines that support the diverse needs of customers by combining

its integrated technologies to make nanometer-order (1 millionth of 1 mm) ultra-precision technology a reality.
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7D'Tﬁ Broaching machines

RN TNV TO—FETO—FEZEHEITD World's Top Broaches and Broaching Machines

J0O0-—FiIlT Broaching

‘ ; ‘ _ Broaching makes it possible to reduce production time on
JO—FMIE RITBPFYY 11—/ IS/ RBEEZBHIEGDE companents that require a combination of work on a hobbing

TOMIENES UlcRrx. SR TCAEET D EETREC UizinT press, gear shaver and a milling machine. Also, because

. o _ . s broaching has a steady high-level of precision, it can be

s 3 =5 ST N A T

A LIS DDI_*%E%.EL\U’\JL/'CREC@%)L_&:D C=oi=r used for a wide range of production industries such as
BESEEXEZ(E UDBLVEEDHF CHRSNTVET, Ko, HBH automobile manufacturing. Because broaching is being used
PR FERE TEDON B I —E VT 4 A TDE D M D= EE to produce difficult to machine materials like turbine discs used
MTICBEPNBEE. BEOEEC RN T T EDTEHOITES L for electric power production and the aeronautics industry, it

is garnering widespread attention as an essential element of
CTEBZEDHTVET, production in modern industry.

I JO—FINID45E Broaching features

o HEFNTIC KD SEERARIR - Achieve high-performance through shorter
* TEUIBLINTHRE work fime
e 5EICA—CanE - High-precision machining that is stable
B BRI TE CH NI aaE - Complex and irregular machining surfaces are
e BN LIE possible as long as the axes coincide
22 (&
o D CEEHI T - Superior finished surfaces
ST ICPE A AT LN - Extremely economical machining method
° C RN A S

- Skilled labor not needed for machining

N t48E - A THI Performance
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MQLINT

World's First MQL Broaching.
MQL broaching

Able to handle complex shapes with high precision, broaching

JO—FILlE BEEERZEDHTEREEC. MWOMIHTETIES is an absolutely essential component for large lot production
KOBMDEVSEEERAEFRIBE T DABEE(CIERAREINITAETT . with productivity higher than other machining methods. In the

WERFAREBDOYHPRFINMERASNTVE Uic, MALTO—F & EMQAL

past, broaching required large quantities of cutting fluid, but
now the MQL broaching machine and the semi-dry broaching

JO—FC. MALICKBDEFIOMALTO—FMITZERELE LT, machine are the world’s first MQL broaching achieved with mist

I MQLIIID4FE MaL broaching features

processing.
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N M%B8E - INTHI Performance

- Reduced quantity of coolant used to improve work
environment. (photo1,2)
- Reduced of running cost

- Eliminated of post-cleaning process

EEE2 photo?
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MQL Broaching
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- MQL broaching - Maximum cutting load of helix flute broach
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- New film coating and adoption of high-quality broach materials means tool

life is longer than with wet broaching.

- Helix flute design improves chip removal, reduces grinding load, and lowers

vibration for great energy savings.
- Chip collection is greatly improved.
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Helix flute Conventional



7D'Tﬁ Broaching machines
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I 435K Features

Finish 50-60 HRC hardend materials and the
actual broaching time is less than one second.

Hard broaching

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.
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N 48E - NI Performance

- Highly precise broaching of very hard
materials (50-60HRC).

- Sectional carbide broach and hard broaching
machine are used for a high speed broaching
speed of 60m/min. Actual cutting time is less
than one second.

- Micro-mist coolant is environmentally friendly,
the workpiece does not need to be washed, chip
removal is unnecessary, and waste processing is
not needed.

N\—RHTIE Before

e

\—RIIT# After

‘Appearance
EEO—IHE

Squareness
Y

BT Work

B (No.of teeth) © 24

WEAEY 21—/ (Normal Module) : 1
BEAESIA (Normal Pressure Angle) : 45°
By FMBER (Pitch Dia.) : 24.000
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- Sectional hard broach consists of carbide blade and a holder. The cutting edge is made from our newly developed
micro-grain carbide alloy and coated with TiAIN coating so it has superior friction and heat resistance.

- Optimized front angle improves cutting edge rigidity and chipping resistance.
- Cutting face can be re-sharpened for repeated use.

B EUR~HE  Distance between pins
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Distance between pins
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Before Heat- After
heat-treatment treatment hard Broaching
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Appearance of hard broach



I ’\_ an_a"ﬁ_ﬁ Hard broaching machines

HW-5008

o JHIIERE1~60m/min, /\—RJO—FDREILHHFS50~60m/minlCxd s

o U7 O—S /4 REFRIMDREFR—ILRUICKD. EREFETDEEMZER
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- Cutting speed 1-60m/min. Supports most suitable machining con- B O—2F—2J)LEIMERRAT
dition 50-60m/min a hard broach. Optimized design by 3D-FEM

- 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 workpieces.

- Hydraulic components eliminated to save energy and space.

HW-5008

EANIH Sample

BEEAESHREEDA VIR

Ua—hRTSA 2RO HE. CVT

=)L, BEREEE

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

HW-5008
5|ERES (KN) Pulling force 50
BRAITIE (Mm) Max. stroke 800
YIHEIRE (m/min,60Hz) Cutting speed 1~60 (FF60)
RO&EE (m/min, 60Hz) Return speed 1~60
TRIVAZTNE (mm) Bolster hole dia. 120
WINTYERASNE (mm) Max. outside dia. of workpiece 280
FINTYEYTERS (mm) Workepiece fitting height 1,000
BEDE S (mm) Machine height 3,400
FrZPRERE (mmXmm) Floor space 1,780%1,900
HAREE (ko) Weight 5,700

I EE'iJ:jD_iﬁg Highspeed finishing broaching machines

Hi-5010

* IERDIOBDYHIEE LTI RS A TO—FOHEIFEDRICKDINIEIS%

DIAAR T ZRIR

Ny HF—BEY A TTH—T T AMIICHIIG

- Ten times the cutting speed of previous models, and semi-dry broaching capability reduces
production costs by 15%.
- Surface cutting with movable cutter.

[

Hi-5010 = _ S

Hi-5008/5010 Hi-5014
5#RE77 (KN) Max. pulling force. 50 50
BAITEE (Mm) Max. stroke. 800/1,000 1,400
SIEIERE (m/min,60Hz) Broaching speed. 1~80 1~44
RO&EE (m/min,60Hz) Return speed. 1~80 1~44
JO—FUTH—473E (mm)  Lifter stroke. 400 -
RJLVAZ TR (mm) Bolster hole dia. 120 =
FHNTERARHE (mm) Max. outside dia. of workpiece. 280 280
FEEIHE (kW) Main motor ACTHF—7R 52 ACHF—7X 16
HEMDZ S (mm) Machine height 2,900/3,300 4,340
FrEFREE (mmXmm) Floor space 1,300%1,700 1,300%2,000
HmEE k) Weight 3,700 6,000




7D'9= fig Broaching machines

j NEXHZHLTO—FEE

- T 1)—X series

o —RE—%ICKDE&EIMT
YEIRE2.3f% 6 — 15m/min

SLEERE 14 - 6%
OCHELRAEICKDEIR, HAN—R

- Servo motors mean high speed machining
Cutting speed increased 2.3 times from 6 to 15 m/min
Ram return speed reduced from 14 to 6 seconds

- Hydraulics removed to save energy and space.

Small size mechanical broaching machines h

= B
-M ‘l

NBx-7.5-10

NBx-7.5-10
5|ERES (KN) Pulling force 75
RA1TEE (mm) Max. stroke 1,000
PIHIEERE (m/min,60Hz) Broaching speed 15
RDRE (m/min,60Hz) Return speed Max.27.2
JO0—FUT517EE (Mm) Lifter stroke 400
R)LVAZ 72 (mm) Bolster hole dia. 120
WA TR E Max. outside dia. of workpiece 290
T—oVEES Workepiece fitting height 1475
PrELRERE (mm>Xmm) Floor space 1,250%2,200
HAEE (ko) Weight 2,500
u A
I l]‘ﬁ:l*_lﬁ? D_a ﬁ Small size broaching machines
B NBV £—X series
0T, BAR—ADOWEIO—F
o F—EBNSATSA VE CEBERICERE
- Internal broaching machine has simple construction and saves space. .E
- High productivity from keyway to spline cutting. = o
EANIH Sample
NBV-5-10A

NBV-5-6/8/10A

NBV-7.5-8/10/12A

S14kES (KN)
BATEE (mm)
SIHIRE (m/min,60Hz)
RDRE (m/min,60Hz)
JO0—FUTHDITIE (mm)
RIVAZD7E (mm)
WD ERAEE (mm)
F—JIVEIDESE (mm)
FEBIE (W)
HARDE S (mm)
FREPRETRE (mmXmm)
HAREE (k)

Pulling force

Max. stroke
Cutting speed
Return speed
Broach lifter stroke
Bolster hole diameter
Max. workpiece dia
Table height

Main motor
Machine height
Floor space
Weight

50

600/800/1,000
1~6.5

14

400

120

300
1,000/1,200/1,400
55
2,350/2,750/3,200
1,300%1,600
1,900

75
800/1,000/1,200
1~6.5

14

400

120
1,250/1,450/1,650
75
2,850/3,300/3,900

2,200




I ﬁﬂ?}ﬁ:ﬁ}bg—ﬂg@]ﬂ?ﬂ—?ﬁ Mechanical table-up type broaching machines

BV-T-MS <1)—X series

e ETX BHME  BREMNITDAASR

o Y hNAEDT—IBBANICHELV ATV - EAN—R

o ATC. tIHIRMAEREDEENETFMSHIE

- Power-saving, high-efficiency, high-precision mechanical system.

- Hydraulics are not used in this pit-free table-up type.

- Compact, space-saving ATC. Automated setting of cutting conditions helps
respond to FMS requirements.

WA Sample

BV-T7.5-12M

BV-T5-8/10MS BV-T7.5-10/13M$S BV-T10-10/16MS BV-T12-12MS
5#RES (KN) Pulling force 50 75 100 120
=AITE (mm) Max. stroke 800/1,000 1,000/1,300 1,000/1,600 1,200
IHIERE (m/min,60Hz) Cutting speed 6 6 6 75
RDEE (m/min,60Hz) Return speed 6 6 6 75
JO—FUTHDF73E (mm)  Broach lifter stroke 450 450 500 500
RIVAZDIFE (mm) Bolster hole diameter 90 90 127 127
HWHIDERALE (mm) Max. workpiece dia 260 260 300 300
T—)VEDSEE (mm) Table height 950 950 1,050 1,150
FEEE kW) Main motor 55 75 11 11
D= E (mm) Machine height 2,850/3,050 4,000/4,300 4,200/4,800 4450
FrEEREE (mmXmm) Floor space 1,500X1,750 2,0002,000 2,5003,000 2,500%3,000
HEREE (k) Weight 3,500 5,500 7,500 7,500

| iU —oBBR T O—FE

BV-T-%S 1)—X series

LY NAEDT-IBEANT. SAUBRNES

o (ERMBEMELRE - BIFEDIRE

- No pit needed so relocating machines in the line is easy.

- Lower working position results in better maintenance and operation.

WA Sample

u
BV-T15-148 ~

BV-T5-8/10S BV-T7.5-8/108 BV-T10-10S BV-T15-14S  BV-T20-14/23S BV-T30-20S
5lkES (KN) Pulling force 50 75 100 150 200 300
BRAITIE (Mm) Max. stroke 800/1,000 800/1,000 1,000 1,400 1,400/2,300 2,000
SIHIEE (m/min,60Hz) Cutting speed 1~72 1~8 1~8 1~8 1~8 1~6.5
RDZEE (m/min,60Hz) Return speed 12.5 16 16 24 24 20
JO—FUT7HDITHE (mm) Broach lifter stroke 440 500 500 600 600 700
R)VAZDITE (mm) Bolster hole diameter 90 90 90 127 127 140
HHIMDERKE (mm) Max. workpiece dia 260 300 300 300 300 360
T—)VEDSEE (mm) Table height 900 900 1,050 1,150 1,150 1,250
FEEIE (kW) Main motor 55 11 15 22 30 37
HEARDE S (mm) Machine height 2,985/3,385 3,250/3,650 3,650 4250 4,250/5,650 5,100
FrZPRERE (mmXmm) Floor space 1,5001,800 2,0002,500 2,300%2,500 2,500%3,500 2,500%3,500 2,800%4,000
HAREE (ko) Weight 2,500 4,000 5,000 7,500 8,000 10,000




7D'9= fig Broaching machines

I ’J‘ﬂ’\Uﬁlbjﬂ—fﬁ Small size helical broaching machines

B NBV-xM 1)—X series

e NUAIRTSAVDFEITEVWVPERATSA VML THYIDEZBEA
AT 3aVDATCEREEDHAEHETEES AV TLF I TIVEEDTIEE
o N\EUFREE, THREISYFDAVI—FILAUAILFOERERINT
© JV/\TREREHI R BDEAN—R1L
- 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.
- High-performance machining of compact reduction gears and internal
helical gears for motorcycle clutches.

- Compact design reduces space requirements. NBV-3-6MNC

NBV-3-6MNC NBV-5-8MNC
5lkES7 (KN) Pulling force 30 50
BA1THE (Mm) Max. stroke 600 800
BIEIERE (m/min,60Hz) Cutting speed 1~78 1~8
ROEE (m/min,60Hz) Return speed ~1 1~8
JO—FUTHDITIE (mm)  Broach lifter stroke 600 800
RJVAZD7E (mm) Bolster hole diameter 90 100
HHEIDERAE (mm) Max. workpiece dia 100 170
U—REETTERE AL Lead control NCHJE NCH4E
FEBEHE (kW) Main motor ACH—7R 55 ACH—Iit 55
HEARODE S (mm) Machine height 2,671 3177
PrELRERE (mm>Xmm) Floor space 1,950%1,900 1,750X 2,500
HRESE (ko) Weight 2,500 3,000

I '\U7Jl|l7|:|—3=ﬁ Helical broaching machines

B HxT 1)—X series

o (U= FILAUR I AP EEEEENT =
o DB CIERE SRR T 2EE I
- Internal helical gear can be cut with high accuracy.

- High-accuracy cutting of difficult jobs using gear cutter.

EANTH Sample

Hx-T25-17

BV-T7.5-12MNC Hx-T25-17 Hx-T25-20 Hx-T50-20
SltkES (KN) Pulling force 75 250 250 500
BRAITIE (Mm) Max. stroke 1,200 1,700 2,000 2,000
HIHEIRE (m/min,60Hz) Cutting speed 1~6 1~10 1~10 1~10
RDRE (m/min,60Hz) Return speed 1~8 17 17 15.5
JO—FUTHDITIE (mm)  Broach lifter stroke 500 450 800 800
RIVZAED7EE (mm) Bolster hole diameter 127 200 200 186X2
HWHIMDERARE (mm) Max. workpiece dia 140 190 190 190
U—REETTEREAE Lead control NCHIAE NCHIfE NCHIfEH NCHIIEH
FEEIE (kW) Main motor ACHF—iR 8.2 ACH—IR 40 ACH—IR 40 ACH—I 60
HARDE S (mm) Machine height 5,365 4,900 5,400 5,400
FREERERE (mmXmm) Floor space 2,050%2,925 4,000X4,100 4,000X4,100 7,000X6,300
#imEE (k) Weight 11,000 15,000 20,000 35,000




I Xﬁ:ﬁ”’ﬁﬂgﬁﬁjn_a"a& Mechanical vertical broaching machines

SV-20-23M

o SYHICTHEBELF AT O—F &

oSy ISEZAVERETAY T TV ATU—

o Efi% 77w T CENEEREE

- Large type broaching machine for heavy cutting and high accuracy.

- Rack and pinion drive makes it maintenance free.
- Thermal rigidity is greatly improved and high accuracy is guaranteed.

BmANTH Sample
3 i 5
- o= | Moy | Tl

W v

1
J

SV-20-28M

SV-16-28M SV-20-28M
5#RES (KN) Pulling force 160 200
&AITEE (Mm) Max. stroke 2,800 2,800
PIHIRE (m/min,60Hz) Cutting speed 15~15 1.5~15
ROEE (m/min,60Hz) Return speed 2~20 2~20
ERANCENEL Maximum number of NC axes 5 5
FEHE (W) Main motor ACH—IR 60 ACTF—7R 60
PRERER (mmXmm) Floor space 5,000%6,000 5,000X6,000
HEMEE (ko) Weight 60,000 60,000

I *ﬁﬁ?ﬁﬁjﬂ—?ﬁ Horizontal surface broaching machines

NSL 21)—X series

o HFIOVY., I—EVTARIFEEEREHEEINTL
e XN HILBZHEEBERFIU—X
- High speed and efficient two-way cutting for cylinder blocks,

turbine disks, etc.
- NSL series has a wide selection including mechanical types.

Wi Sample

@

NSL-35-S61M

NSL-35-D31M NSL-35-S61M
5#RES (KN) Pulling force 350 350
&AITEE (Mm) Max. stroke 3,100 6,100
PIHIRE (m/min) Cutting speed 1~30 1~18
ERANCEREL Maximum number of NC axes 1 4
FEEE W) Main motor AC—R 80 ACTF—R 80
FrEFRERE (mmXmm) Floor space 10,0005,000 16,500X7,000
MBS (k) Weight 45,000 130,000

10



7|:|'9= fig Broaching machines

I Xﬁ:ﬂ'bgb‘y h?ﬂ—?ﬁ Mechanical turret broaching machines

N TSL 'J—X series

o /\EU - ISEEERDIEEVIHI

oL TL Y hHDLET— I In

O HT R HAR—ADIVINI MRS

- Small design, high efficiency and two way cutting.

- Turret type holder to handle a variety of work.
- Compact design to save energy and space.

TSL-7.5-15

TSL-2.5-10/12 TSL-7.5-15 TSL-15-23
5lkRES (KN) Pulling force 25 75 150
&A1TEE (Mm) Max. stroke 1,000/1,200 1,500 2,300
GIEERE (m/min, 60Hz) Cutting speed 10 11 4~15
INTYEEFII T4 (pes.) Number of simultaneous procedures 1 1 2
JO—FENEE No. of Broach attaching section 2/4 4/6 4
FEHIE W) Main motor ACTF—R 4.4 ACTF—R 15 ACHF—7 30
BEHDEE (mm) Machine height 2,300 2,800 3,800
FrEERERE (mm>Xmm) Floor space 2,500%4,300 2,900%5,800 5,300%6,000
HAREE (k) Weight 6,000 15,000 35,000

I 7|‘f‘y |~7D—9‘ﬁ Pot broaching machines

. EV 2)—X series

oV IIBEDTva7Pv I AR
o S E%iEBZ 1)\ AT

O SHEERIMIDEVYU—X

- Simple push-up type of construction.

- Multiple grooves on circumference can be cut in one pass.
- EV series for high efficiency cutting.

EANIHI Sample

EV-10-8 EV-15-11 EV-25-15
Sl3kES (KN) Pulling force 100 150 250
=RA{TEE (mm) Max. stroke 800 1,100 1,500
EIELEE (m/min,60Hz) Cutting speed 1~9 1~6 1~7
RDRE (m/min,60Hz) Return speed 135 8 10
HHIDERAE (mm) Min. workpiece dia. 90 160 200
FEEIRE (kW) Main motor 18.5 18.5 30.0
HADES (mm) Machine height 3,750 4,500 4,800
FrEFRERE (mm>Xmm) Floor space 2,500%4,100 2,500%4,100 4,2004,100
HmEE (ko) Weight 7,000 9,000 12,000

11



I ﬁﬂ?ﬁﬁ?ﬂ—?ﬁ Vertical interior broaching machines

NUV 2 )—X series

o AR E LB 0
CZHOIRETARELER

- General purpose heavy-duty machinery
- Mass production using multiple axes
- High-rigidity to handle extreme work

W AN Sample

o ST EEISUIHIICTIT X D=l it

conditions
NUV-20-16
NUV-10-14 NUV-15-14 NUV-20-16/19 NUV-30-18 NUV-40-23
5l#RES (KN) Pulling force 100 150 200 300 450
=AITEE (mm) Max. stroke 1,400 1,400 1,600/1,900 1,800 2,300
YIHIEEE (m/min,60Hz) Cutting speed 1~6 1~8 1~65 1~65 1~5
BRO&EE (m/min,60Hz) Return speed 15 20 15 15 15
JO—FUTHDITHE (mm)  Broach lifter stroke 440 440 540 540 1,000
RIVAZDTHE (mm) Bolster hole diameter 127 127 170 230 320
HWHIDERAE (mm) Max. workpiece dia 380 380 380 500 520
FEEBEPHE (kW) Main motor 15 22 22 37 37
HEMODZS (mm) Machine height 4,900 5,000 6,100 6,100 5,850
FRrELRERE (mmXmm) Floor space 1,600%2,900 2,4003,300 2,800<4,800 2,800<4,800 3,500%5,100
HAREE (k) Weight 6,500 8,000 12,000 13,000 24,000
e TYS as
I lL’I/‘ ﬁﬁj D_a ﬁ Vertical surface broaching machines
T
NSV >1)—X series mANTHl Sample
o EJHIT—T T AT HE - Heavy-duty surfacing machine
R —
e REINTERADS =R IO—Fg - High-performance broaching machine for surfacing
e BIEIIPT—T L THEINT : \;\llmhe v'ar'|deltty of 99?@“0”3 utsmg jigs and ta?rlles
_ . - High rigidity maintains great accuracy over the
o Sl CREEZ RIS
long term
NSV-10-14
NSV-10-14 NSV-15-17 NSV-20-23 NSV-25-24
53RkEST (KN) Pulling force 100 150 200 250
=RATTEE (mm) Max. stroke 1,400 1,700 2,300 2,400
PIHIERE (m/min,60Hz) Cutting speed 1~82 2~10 2~15 2~18
RDRE (m/min,60Hz) Return speed 20 26 31 30
SL0@ (mm) Ram width 430 430 480 580
FEEIRE (kW) Main motor 15 37 55 3TX2E8
HARDE S (mm) Machine height 4,600 4,800 6,760 7,750
FrEFRERE (mmXmm) Floor space 2,500%4,500 2,950%5,500 4,3008,000 5,2006,500
HES (k) Weight 11,000 11,000 17,000 35,000
1 g - 3‘- 1
I l,l \iﬁﬁj D ﬁ Small size surface broaching machines
SV ~J—X series
o SIRYIHICTHRER - High speed and high efficiency
o\ RDEENTICEE - Most suitable for surface broaching of small size workpieces.
SV-3-6
SV-3-6/9 SV-3-6/9M SV-5-6/9 SV-5-6/9M
5#RE77 (KN) Pulling force 30 30 50 50
BRAITIE (Mm) Max. stroke 600/900 600/900 600/900 600/900
IEIERE (m/min,60Hz) Cutting speed 1~7.2 10 1~72 10
RED=RE (m/min,60Hz) Return speed 12 10 12 10
F—JIVEDZE (mm) Table height 1,000/1,300 1,000/1,300 1,000/1,300 1,000/1,300
FEEENHE (kW) Main motor 55 3.7 75 55
AR DR (mm) Machine height 2,800/3,400 3,000/3,300 2,800/3,400 3,000/3,300
FrELRERE (mmXmm) Floor space 1,800/2,000 1,800/2,000 1,800/2,000 1,800/2,000
HAREE (k) Weight 2,500 2,500 2,700 2,700
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7D'=fﬁ Broaching machines

B JO—FHIFEDEE
FREE (kef) =tIHItE (mm) X1HDETAH (mm)
X HAIBIE S (kef/m?) X BB TIHIN

Z27E (kef) =1.8XFEFE (kef)

* THEEF. JO—FHEBBORETINIIBDICHBIFYIEINT.

e RRFEL(F, TO—F DNEDERNED RS TIHINZE T b
DEORELBBHETO—FHRIBLIED, TO—FRORBREIC
FOTFHIFICELETDBANDOFT. ZNEHITHDHEL]
HIF7ZVNET,

BIREIE E S &

B2ATS5A4>JO—F : p20Xp16X4AXNT6
MmiZAdE, tIHIR=25mm

oy F=75

o FiSIHIN#=25/75=3.3 - 4

o IHDYHAG (RKD) =25um

o TR E= (4X6) X0.025X0.4X4=1ton
o ZfE=1X1.8=1.8ton

Bit7E&E#  Technical materials

m Calculation of pulling force

Expected force (kgf) = Cutting widthxCutting depth / 1 tooth (mm)
xspecific cutting resistance (kgf.mm?)
xNumber of simultaneous cutting teeth

Safety load (kgf) = 1.8xExpected force

- Expected force means the necessary cutting force for
broaching under normal conditions.

- Safety load is the permitted cutting force

Example of calculation

Square spline broach : ¢ 20x ¢ 16x4xNT6
Heat resisting steel, cutting length = 25mm

- Pitch=7.5

- Number of simultaneous cutting teeth = 25/7.5=3.3 — 4
- Cutting depth / 1 tooth (show below) = 25um

- Expected force = (4x6)x0.025x0.4x4 = 1ton

- Safety load = 1x1.8 = 1.8ton

1AHEDb DEAH (KD (um)
; . ”
THEMOME Cutting depth /1 tooth (one side) (um) . Itttﬂé]?&ﬁ.
Material Specific cutting resistance
#, RATSAY RE (kgf/mm?)
Round Spline Surface

P
S 10~20 25~30 30~70 300~400
Alloy steel
ik 10~20 25~35 30~70 300
Steel
ﬁﬁ 25~40 25~40 50~75 200
Cast iron
PIEREHR ) 25~35 25~35 50~75 150~200
Malleable cast iron

O
g':'ﬁ 35~50 30~40 60~100 100~200
Light alloy metal

R JO0—-F2REJO-FBIAMO—IDEE
JO—FOREFTO—FEDOA SO—IBLEBICKOTHIRES
[F&E T,

o JO—FAR+HEBIAER (MAX) = (RAXO—2) — (FJHIE)
oFEZNO—Y=AR+EBAE+TEIE<TIO—FRBAASO—2

m Broach cutter length and machine stroke

Broach length is limited by machine stroke and jig / fixture.

- Broach cutter teeth length + Length of rear end shank(Max)
= (Max stroke) — (Cutting length)

- Necessary stroke = Teeth length + Length of rear shank +
Broaching length < Machine max stroke




m HLRE

PHEEFTO—FMIORE. £LACEEEIDIEINTESFHICH
FEDNGHDERT, TRESRETEMIO—TF DERHIM T EDLIA
REOHEBEETRLET.

m Cutting speed

Broaching accuracy, surface finish and life of cutters are
influenced by cutting speed. The table below shows
recommended cutting speeds for materials to be broached.

#HEIF4  Material tIHIERE  Cutting speed (m/min)
8 Steel 3~8

¥ Tough 2.5
AT VU R Stainless steel

1REl  Free cutting 6~8
#e%  Castiron 10
=i Brass 10
&1l Bronze 10
FIW=ZD L Aluminum 10
Y IRUD L Magnesium 10

B T{EYDRES

JO—FMNILISEIT D TIEYMDES [F. —#&(C200 ~ 230HBTIH.
300HBREZF ClFLLEREINTVET, BiGICERSHWLHIDIEE(E.
HDAEP T REBICABZRR IEEN DD, TUNEENED. T
FEEBELHZEDCENDDE T, S00HBU EDBHDIE., JO—FDFHF
WmAME T URRENIEEIFVZF B A

m tHIRA]

JO—FMIOUHEPEAICE. RRICPSULWERIU—54TDI—
SUNEHREUTCHDE T, [HICEERANAZLEICESEUTANS A
TDUHEBRAIS. RRDIERZZLE(CEHE UEEREIREhICH S
I TEE. MTHRE. MITEESOMREZERLCHDET, BFRT
U—tEPRAIDEE (CHfc o CTFD—I#E. MIEUDEWNTELD
HBENERSNTHEOTIDTEOARTHICTHERLSIEE L,
EOICEIRSAMIORBELEE(CHD, ERERIFNE. HHRLED
ElE. EIx. TEFmUPICERULELE T, RECHE O/ D/\D
ZED UM TPHEERICTHEVCEIFTDEMZERHELELE T,

m Hardness of workpiece

Suitable hardness for broaching is between 200 to 300 HB,
however a hardness up to 300 HB is normally used. Extremely
soft steels may tend to cause deposits to form and result in
splits, which creates a poor finished surface.

Broaching material harder than 300 HB is not economical
because of shorter tool life.

H Cutting oil

We recommend using chlorine-free coolants that are
environmentally friendly for cutting oil when doing broaching
work. Thus assuring piece count, machining precision, and
surface roughness functions for which traditional cutting oils,
particularly cutting oils that have excessive inorganic additives
such as large amounts of active surface chloride, are inferior. At
Nachi-Fujikoshi, we have a wide variety of lubricants ready for
gach type of work and work material, so be sure to contact us for
the beat selection in chlorine-free cutting oils.

We deliver machines that absolutely satisfy our customers

by applying the knowledge developed through our extensive
experience in semi-dry machining, through which we have
contributed to improving the work environment, eliminating
cleaning processes, saving energy, and increasing tool life.
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S
1 &Eﬁ Precision roll forming machines

DFED MR TRUARATSA /. Dr—LIEERE Precision roll-forming of screws, splines and worm
wEsEE N T LT, shafts in just several seconds

= s oy Precision roll forming machines
Ty =i

I FEZELEN TR Features of precision roll forming

—RICHB TN TN T UEITDCT. ERMILICHENTIEFDNICEH Generally, roll forming is completed in a matter of several seconds,
BEETY. ARSI ThOREENS< . NTEESEESH which is far more efficient than conventional machining. With roll

N . . \ o forming, the machining stability is high, and machining accuracy
TLHTRETY . MGHFISHEICA ST, WEWRESD and surface roughness are extremely good. The structure of the roll
WEOTRENELELEFT. B—8LEDATSAUPRULER] formed area is designed to pass along the surface to be rolled, which

TRCINTHATE. BASHORATSA VEBROZEETHNTTE improves both the roll forming effect and strength. Splines and screws
along the same axis can be machined in a single pass, and stepped

Fo shaft splines can be machined up to next to the step.

[ERiENT5E]

W RS DIEE WEGETO0ER W 2EEMITE BIGED—Y

Rolling machine Rolling process Rolling tools Rolling work
BEa y l T#4—=%5 w7 Forming rack

Slide base i ,}
/ |

T#—SVIS5vY (1)
BRiGR1 Before

Forming racks

mnI
Workpiece

e &
SRt U R

F—IVAbyY
Tailstock ETYE1L After
I ERIBICBULVE=RSAE5E  Environmentally friendly semi-dry roll forming
O IRIZ (TP L LY - Environmentally friendly
WH LGS RSATEESRIMNECEDES RSAHEERE Semi-dry roll forming is achieved by NACHI semi-dry forming rack
. and highly rigid solid main body of machine.
e : - !
BHOBEL. £ RSAEBICED. HETRILF—ZIER nergy saving - . . .
Power consumption is reduced by an electric power drive and semi-
O BFEEBDER dry rolling.
EWETEREOEIAAEL. TEDERIES - Easy setup change
A wide opening is provided on the front of the machine to facilitate
BRTSAYSy HEREE tool mounting and dismounting.

Comparison of spline rack's life

50~100%318

St

Tool life

100% —

S A TERSA BIRSA
Oily Water soluble  Semi-dry PoaE=t
Semi-dry supported tools
RIS RALD
Convention tools

15



el TT S ¥ —h - -]
I uﬁﬁ*ﬁfﬂﬁﬁmﬁ Vertical precision roll forming machines

B pPrm 1)—X series

o IERMDRELERBIETHIHREDAIER L
eI\ -EIX EESZERR

- Stabilization and optimization of rolling conditions greatly
improves machining accuracy.

- Compact energy saving and low noise

A

PFM-330E PFM-610X PFM-915X

PFM-330E PFM-610X PFM-915X
G CEHRANMIAE (mm)  Max. rolling dia. 20 40 40
Sw I LI RANE (mm) Max. rack holder width 60 145 145
S CEDRATY 1)L Max. rolling module mi.0 m1.30 m1.30
B0 CESTYIRARS (nm)  Max. rack length 370 725 1,028
Sy IRAEEE (mm) Max. rack stroke 400 800 1,150
BACIERTIA (mm) Opening section distance 90 139.7 139.7
FrZEPRERE (mmXmm) Floor space 800%1,650 1,900%2,800 1,900%2,800
HAREE (ko) Weight 2,000 9,000 12,000

I *ﬁﬂ?*ﬁfﬁﬁfﬁﬁ Horizontal roll forming machine

I PFL-1220B (;m/E5E%h) (hydraulic drive)

PFL-1220X (NC 5&%)

) (NC drive)

PFL-1220B/X

PFL-1220B/X
G CEHRAMIAZ (mm)  Max. rolling dia. 50/55
Sw )L EAIE (mm) Max. rack holder width 300
MG CEoRAEY1-)b Max. rolling module m1.75
O TEDTYIHRARS (mm)  Max. rack length 1,220
SyIRAKBEE (mm) Max. rack stroke 1,600
BB (mm) Opening section distance 152.4
FrEFRERE (mmXmm) Floor space 5,000%6,000/5,8004,000
HARE S (ko) Weight 23,000/22,000

WAINTH| Sample
(PFM =1 —X/ PFL-1220B Ft38)

(PFM series ~ PFL-1220B compatible)

==

s

-

I

—
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"07_74:'9511’ Power Finisher

HEREZERECIELEITFIINTURAT A

IND=DJ14=wvwdv
1 INTYRFL

Machining System

Machining System “Power Finisher” gives
bearings a high precision finish

KUy IT 1)LV Yy RDA =T
Ny oF7yvIUC, 952009 v T DI v—
FIVEhEER S E OB EZ SHEEICE LT
LET,

BIITYRTL (Y—UVIHE)
Machining System (tooling)

A=
(VUwR) RUwI>g
stone (solid) 1)UL
Polishing film
Va— PN
Shoe Workpiece radius

I B

Features

Lapping film with a solid backup
stone provides high-precision
finishing on crankshaft bearings and
other cylindrical surfaces.

-

o EMEDBIEN AL

VYUY RDI\y I 7y Ty a—ERNFFEREDRY Y>> T T 1)
L7ZfERULTW\SIz). EFREDBIENAE T I,

* SmELMZEDAIM

MILYRFLDUANVIT, EHERa0.08um (Rz0.4um) ~DE

LEDFERECT T,

o J Ly RERDRY W IHERE (O—F—R)
mimE 2R IR (SRR Ul D )LAZEERLTC, O—F— RESBHRU Y

VI EFTBRTENTEFRT,

e JIS5A hFvyTITDRE
R BINFRORECHTHLU. BZFHICKELR
A hF vy IZRELET,

B EAEOEE

Roundness correction

p)/IN =) MNI#
Before machining After machining

17

- Making true roundness possible
The solid backup shoe and relatively incompressible lapping
film improve roundness

- Generating high-quality bearing surfaces
With Machining System's level II, it is possible to improve
surface roughness to Ra 0.08um (Rz 0.04pm).

- Lapping for fillet is possible (corner R)
Lapping finish can be done for corner R by using film cut in a
wave shape on both ends.

- Ferrite cap removal
Removal of ferrite caps protruding from spherical graphite cast
iron, which have a major effect on the service life of bearings.

FEEHBLEFTIT

BIIS5A vy T
Ferrite cap

TIo5A hFvyvT —
Ferrite cap ,

400X

BT 154 bFv vy TREROWMZE

=
Bearing surface after removing ferrite cap SIS

Bearing surface

o S
-I'- - 4
S
| ' & — " il

- P T
® . -

100X 400X



I ’\"Ij_j,r:‘y:/.\., Power Finisher

MF650

O TEAR—R IR DE5% (HttfeRtktt)

o HANE S IHES(FRERDS0% (K RERHELL)

o h—ILRI, UZT A RICECHBRERBICLODEEDEBHEERE

0 J ¢ JUINETIR - ENZE TN TM/CHIEIKDATRE

oY, Jv—FILDENNIICKDERERLGIM IV AT LTHDOIEHS,
BITDORIED ISV IV I DEENEZ

- The required machine space has been reduced to 55 percent (compared to our previous model).

- Power consumption has been reduced to 50 percent (compared to our previous model).

- Use of a self-lubricating device for the ball screw and linear guide eliminates the need for routine lubricating

oil management.
- Film can be changed and recovered from the front of the machine.

- Simultaneously working on pins and journals means this high performance machining system makes it easy

to change the setup for crankshafts with different specifications.

MF650
ML TEDRARS (mm) Max. workpiece length 350~630
ML TEDBER (mm) Workpiece dia. 095
DL TEAME (mm) Polishing width 15~50
RAARO—2 (mm)({RDODEHS)  Max. stroke(Eccentricity) 515
SHIGRE F (mm) Supported pitch 31~515
T—LE () Number of arms Max.11

I l\og_j‘f:‘y:/'\’ Power Finisher

LF-500/900/2500NC

e BFINCOZEVELEH

o Yy FITO—TJICKDEERBERTEY VY IR

- 3 Axis NC is flexible for small volumes and a wide variety of workpieces.
- Automatic datum surface sensing system with touch probe.

LF-900NC
MITEDRAES (Mm) Max. workpiece length 900
BRAIRD (mm) Max. swing 250
MITELBER (mm) Workpiece dia. 20~100
ML TESME (mm) Polishing width 15~50
RAZANO—2 (nm)(BDDIBE)  Max. stroke (eccentricity) Max. 60

TN UL Machining Level

oITLANILI
WE#500 (30um) BEDRU Y >YIT 4)LAZAV. FEICEHEDE E
ZTVE T,

oITLAN)L T
MEH# 1000 (15um)ZBEDRI v I T4 )UAZEBV. EICREESZG
tEEFET,
BIIILRa0.5um (Rz2.4um) OEPG@TIlE. Ra0.08 um (Rz0.4um) 2E
FCHLESEDTENTEFD,

o NNV
MEH#2000 QumM)BEDRY YT T4 )U7ZBN. UNILT, LNV
D% COIREZRELTCES(CRERSZHLESEET,
BIIITRa0.5 um (Rz2.4 um) DR TIF. Hi&HIICRa0.04 um (Rz0.2 um)
BEEFCHLIEDENTEED,

- Machining Level I

Improved roundness due mainly to use of lapping film with a
#500 grain (30pm)

- Machining Level I

Improved surface roughness due mainly to use of lapping
film with a #1000 grain (15um)

Components with a pre-process roughness of Ra 0.5um (Rz
2.4pm) can be improved to about Ra 0.08um (Rz 0.4pm).

- Machining Level I

By using a lapping film with a #2000 grain (9um), surface
roughness can be even further improved beyond level I and
level II.

Components with a pre-process roughness of Ra 0.5um (Rz
2.4um) can have their finished surface roughness improved
to Ra 0.04um (Rz 0.2um).

18



"07_74:'951’ Power Finisher
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I I\°'7—74’:‘y9'\7 Power Finisher

LF-1500/1510/1520

0 USVTIYIN ALYFINMNIIOMILANVIL LA

o F-1500lF. 1RTF—YavEFlFER2AT—Y 3V TEREN. U
STV IMOALYYINEEZNT T HNATAT T,

o ENMIDBLDIMIYMZMIUNIVIXTIMIITSHIENTE EVL
XAV I v—F)VER. Y—ILEDIED. ASAMEBMITEIENT
TEXT,

o LF-1520IF, 1ATF—YavViBHDALY v I EMLIITDNASAT
TY,

- Standard machine for Machining level I and I for crankshaft and camshaft
machining

- The LF-1510 is the standard machine for lapping crankshafts and camshafts
and can be set up as one station or as two side-by-side stations.

- LF-1500 can machine a variety of bearings, from pins to main journal
bearings to seals and other pieces, and the thrust surface can also be used for
machining.

- The LF-1520 is the standard one station machine for camshaft machining.

LF-1510 LF-1520 LF-1500
FERRT—2 Main workpiece 25220247 Crankshaft 52T b Camshaft 9229/ NI Crank/Camshatt
MIRT—3># Number of stations 1RT—2/3 station 1RT—/3 station 1~3A 7 —</32 station
MITEDIRARS (mm) Max. length of workpiece 640 550 640/550
BRAIRD (mm) Max. swing 240 - 240/—
ML TEDER (mm) Workpiece dia. P15~T72 P15~T72 P15~T72
IILZTZESME (mm) Polishing width = Max. 50 Max. 50
RAANO—7 (nm)(RBODHE) Max. stroke (Eccentricity) Max. 60 — Max. 60/—

I IND=T L%  rouerFinisher

LF-740/1800

O INITUARIVI, WALYVIS. 5202+ TMITOEAL

O EHDNMIAT—Ya VY THBREEINDNS VAT 7—544T T, EICH
LY vIOMITAEVTERENET,

Y —UVTUATIMNIEKDIMNIUANIVIETOIMIHEEET, ALO
TNIEHERA. Jv—FIVINIZE—AT—Y3VTIMITdHIE
BHEEETT,

o ALOT, Iv—FIVIIDHEETF. ZAILY—)LP/NUEDINTHE
BJREC I,

- Fully automatable Machining Level I and I camshaft crankshaft machining

- Transfer type machine that is configurable in multiple station layouts and is
used mainly for camshaft machining.

- Up to Machining level TI machining is possible depending on tooling layout.
Course cam lobes and machine journal bearings can be machined at the same
station.

- It's not just for cam lobes and journal bearings; oil seals and burr removal
can also be handled.

LF-1800 LF-740
MITEDHLYPINRAKS (mm) Max. length of camshaft that can be worked 625 600
LT TEDHALN—2Z (mm)  Radius of cam space that can be worked 15~60 20~40
ML TESHLOTME (mm)  Width of cam lobe that can be worked 10~46 4~30
MNTTESDYv—7F)U#E (mm)  Radius of journal that can be worked 15~72 15~60
ML TZESY+—7FJUtE (mm)  Width of journal that can be worked 10~40 10~50




I l]‘ﬁ!l \09_74':“J:J'\7 Small size Power Finisher

LF-250

o /\ER D EIEREHZ SR N0 T A
O RERMIN TEDIHMEHOFT

- For lapping of small parts.
- Machines capable of internal lapping are also available.

EANIH Sample

LF-250
I TEDEGRES (mm) Max. length of workpiece 50~250
I CE2ERO (mm)  Range of 0.D.of workpiece ®10~70
BRANLE (mm) Max. microfinishing width of workpiece 40
ZTU—hRARRE (cpm) Max. speed of oscillation 360
BAEERE (min”) Max. revolution of workpiece 180
IITHDDES (mm) Center height 1,000
FREPRERE (mmXmm) Floor space 1,600%1,200
HmDES (ko) Weight 1,000

I ﬁﬁﬁ’ \07_7‘{:“J:J'\7 End surface Power Finisher

SF-70V

o CVTOY—JHMIHA
o /|\YERmDimEHI LA
- For CVT sheave surfacing
- For facing of small parts

SF-70V

SF-70V
T TE3WRODERARS (mm) Max. length of workpiece 250
0BT 8B 7S Ei (mm) Surfaces that can be worked PIR40 ~54Z190DEEE ~ 40mm inside dia ~ 190mm outside dia
IO EDAE(E) Angles of surfaces that can be worked 6~16
Z 2 —RRARE (cpm) Max. speed of oscillation 100
S AREERE(min-) Max. revolution of workpiece 1,000
FrEFREfE(mm>Xmm) Floor space 1,350%1,350
M DE S (kg) Weight 2,000




MQL’ \‘"J—'IZIIJ MaL Power Cell

21

T EESRSME. L/D20ZRIND
J VAT Yy T INT7ZRIER

MQL/\9—EtJb

FULODZRTINTLClE, 10 < FTHREAERLIE DD AT v TINLTHWNE
ESNTVELIE, LB, THEIEDIIIRICTD(CHETEFNC &(C
F2REEFMPNEDRBCLDT vEY T, EBEFRLEENRET. 1
TeeROME EIFEET Ufc, RIVUNIORKXNIIZELC. BEESRR
IS0 T RORENEEDHODEFITH. MALD—-OV T RUJLE
COBRITHHELIEMALINT —EILZ S EaHhESH T E T MIAEERD
BEERRELCVET,

I 45K Features

Realize 5 times the drilling efficiency non-step
drilling of L/D 20 deep holes.

MQL Power Cell

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. This makes it difficult to increase
productivity. Drilling lubrication holes for auto crankshafts

is a typical example of deep drilling where using the MQL
Power Long Drill combined with the MQL Power Cell improves
productivity five-fold.

IS0 % T MADRSBIFINT
MQL machining of a crankshaft

o /UZTwIMIICKD, MNTREFEHEMEIC
- Non-step drilling, increases efficiency five-fold

WHESRDHNI conventional drilling

BEMQLINITRAF L maL drilling

B 17mmx7E
e
[ { z Work Time 51 second

EIHIZ4E  Drilling condition

HSSO =27 RJJL (HSS Long Drill) : ¢ 5mm
YR (Cutting Speed) : 20m .~ min
EDRE (Feed) : 150mm ~ min

HIEIZE  Drilling condition
MQL/VD—0O>2 KUJL (MQL Power Long Drill) = ¢5mm

—— | R 7oeE Guioswd anmin
Work Time 10 second N 5 . p
EORE (Feed) @ 750mm  min

o N[ EEMTERBDIVINT MEICKD. ZRETLFY TIVEECHIN

- Supports flexible production for efficiency improvement and space-saving.

ZiE
Many type
Aoy o
(G5 a el ) MQL=REEMT
In line center MQL high-efficiency machining
Wit B
Single special purpose machine
NSV ATPRI Y
Transfer machine
9\
Small type
2 = > KE
Szl Volumeé%%%duction Large

I ID A& Work Materials

MQLN\D—O>F RUJL
MQL Power Long Drill

0 ST IM EZFA VIV IM FMSUAZYIIVI T NI
- Qil holes of crankshafts, pinion shafts, transmission shafts.



I MQL' \og_t"/ MaL Power Cell

DH524/DH514/DH314/GH423

0 ISV TV v I NDNGIFTIZDEFEMNENRENICE L.
MQLAIT] [ERRL. BRAR—X - SRERMNIZER

- Achieving high-performance machining in a small space with support
for “MQL Machining”to dramatically improve productivity in crankshaft drill-

EAITHl Sample

ing operations.

-

DH524
DH524 DH514/DH314 GH423
OILE]
ZRO—2 (XY-2)(mm)  Stroke (X-Y-Z) 500%200%460 500X125X460/340X125X460 475X200X300
EEDEE (X-Y-Z)(mm)  Rapid speed (X-Y-2) 484848 48X30X48 4832 48m/min
DR (X-Y-2)(mm) Acceleration (X-Y-2) 0.46X0.42X0.82 0.46<0.26<0.82 0.46G<0.36G<0.82G
oEn
F#hT—/( Spindle taper KM6350 or HSK-A63 KM6350 or HSK-A63 KM6350 or HSK-A63
FEOEREY (min™) Spindle speed ~ 8,000 ~ 8,000 ~8,000
THE—5 Spindle motor 5.5/3.TkWACAEE>/ N)LE—% Spindle motor ~ 5.5/3.7TkwACAE>/ R)LE—% Spindle motor ~ 11.0/7.5kwACR >/ R)LE—% Spindle motor
OATC
W—) LIRS () Number of stored tools 12 9 20
TEXESFH Magazine RHAIFET Movable magazine type RAIFET Movable magazine type P—A3F  Armtype
TEFERAX Tool selection method FEMEE  Fixed address EHEE  Fixed address FEHIETE  Fixed address
TEFKZE(mm) Max. tool diameter ®90 ®90 ®90
TE&AEK (mm) Max. tool length KM6350---240 HSK-A63--235 KM6350---240 HSK-A63:--235 100
TEFXKE=Z(g) Max. tool weight 3 3 5
2= N
1 X BA1TZE (mmXmm) Width by depth 1,200X4,100 1,200%3,000/1,000 3,000 1,300X3,280
= (mm) Height 2,000 1,570 2,050
MBS (Kg) Weight 3,850 3,000 5,300
)
I MQL ,\Ij_t”l MQL Power Cell
ZH524
® v 7 RDNGDIF TIZDEERENREEMNICE L. [MQLIIT ] [SHHISUL.
AN - BRI T ERR R Sample
- Achieving high-performance machining in a small space with support for"MQL
Machining”to dramatically improve productivity in shaft drilling operations. ——aa—
ZH524
OILE]
ZRO—=2 (X-Y-Z)(mm) Stroke (X-Y-Z) 500200460
BEEDZEE (X-Y-2)(mm) Rapid speed (X-Y-2) 48X48%48
DR (X-Y-2) (mm) Acceleration (X-Y-Z) 0.46G<0.42GX0.82G
o
F#hT—)( Spindle taper KM6350 or HSK-A63
FEOIEREY (min™) Spindle speed ~8,000
FTHHE—5 Spindle motor 5.5/3.TkwACAEX>/ K)LE—%4 Spindle motor
OATC
W—) LIRS () Number of stored tools 12
AV Magazine XAY#EET  Movable magazine type
TERERAR Tool selection method FEHDETE  Fixed address
TE&KZE(mm) Max. tool diameter ®90
TESXAK (mm) Max. tool length 240
TEsXKEZ(kg) Max. tool weight 3
2=
18 X BT ZE (mm><mm) Width by depth 1,200%3,250
= (mm) Height 2,000
HEmEE (Ko) Weight 3,850
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:F'\'I:JI—jt”Ja Gear shape machining center

Turning, drilling, and gear shaping combined in one center

Gear Shape machining center

HEMI-TE D 1 A CER
" ~ ° ~
Fror—otE S
VYT T EFFVTY T — ) ER—R(CEEY T
Sl BICEHNUESIN T T,

2R BRI EDF PRBZED Y F vy I TNITE. FMNTHRRE
ZRIBICHIR L. ZEUCINTHAEZRELETD,

1435 Features

OERTIENSHYIDIMIEIT. DVF vy IIIICKDIEIMITRFREH
AIEICHIBL. MIBESHRE

This gear shaping machining center has multiple functions
based on a gear shaper combined with a lathe.

Reduction gears and gears for construction machinery can be
made using just one chuck mounting for consistent production
accuracy and greatly reduced idle time.

- Production accuracy is stabilized and idle time is
greatly reduced through one-chuck production from
turning to cutting teeth.

N&IF-5vT EtIbTiE

i i 1
el 1 i 1

J—UBiE-SHUERDTE D—UBiE-SHUERDTE

I #VyI—jt“Jg Gear shape machining center

GM7134

O NTHEEDZEILELAN—R, IANNT+—YVADELZER
- Improves cost performance with stable production accuracy and smaller footprint

EANTHE  Sample BE=AAwv%H Gear shapers and cutters
RARCHHOETCREC A VAHY I ZABLTVET
EZAVHYITARIY, EZFVHYINIVE EZF VNI IR
Disk type gear shaper cutter Bell type gear shaper cutter Shank type gear shaper cutter

23
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GM7134
GM7134 GM7134
ol TEESD ®\achining performance o T =iy o utter spindle
D—URKE Wik Maximum diamete of workpece Innerteeth ¢700 NI EIEREL (rpm) Drilling RPM 3,000
PARes] Outer e ®700 EENHE (kw) Motor (kw) 15/11
MIEAXEIa-)L Maximum production module m8 i @R Indexing RPM 40
ERA DN L E1E (mm) Maximum tooth width (mm) 200 BENE Motor (kw) 2.7
BADYYZNO—21E(mm)  Maximum cutter stroke width (mm) 230 el "wh oUnit
BRATEEZNO—2751(str/min) - Maximum avial stroke count (st/min) 30~300 EEBEE (XE) Left-right traverse (X axis) 880
EIhTE Tooth cutting tool E =7 Hw4 Gear shapers and cutters FrEEE(Z#) Up-down traverse (Z axis) 350
oF—JJU ®Table F—2)Lissh= (YEf) (mm)  Table motion range (Y axis) (mm) 1,300
BE Diameter ®800 EDRE (X/Y/7358) Feed speed (X/Y/Z common) 15
ERALIER 77 (3053 TEAE) (Nm)  Maximum torgue (30 minute rating) () 2,352 OATC OATC
ieHl  El#EREg Lathe RPM 300 T EUINMAL Number of stored tools 30
EEDHE (kw) Motor (kw) 26/22 TEERAR Tool selection method ZEEITE Location fixed
i ElEnH Divisions RPM 8 01— (UFq— oUtilities
EEH Motor (kw) 2.7 #EFEE /7 (kVA) Overall power used (kVA) 94.2
207057~ L EE TOHEEE (mm)  Distance from oorto op surface ofebe ) 1,200 oREIR T X ®\\lachine size
o TEFH oCutter spindle 18 X BT E (mm) Width X depth (mm) 4,080 X 4,560
E= AV Main shaft taper hole 7/245-—) (No.50  (BBT50) = (mm) Height (mm) 3,940
ALY 0DTE) Allowable torque (30 minute rating) 200 HEARE = (kg) Weight (kg) 30,000




I 17345‘77‘ #"\"91—7"12“/9 Skiving machining center for Gears

GMS450

* SHERFEWEANAE VI MNIT TMIIEZRX]/S5ICEHR o z—/UNTH)
o MBEDHIMICKD. AN E VT INTHEICHERI SN T HREZ (N UTc s S N T

o LIEVDEEEEII T, EENMNIICHXM
o I V\UNEH S, /RRKT—IHEPA50mmE T
o \—RZAAAMEVI NI THRANEEDSIEE I LIS

o WERDREEEICKD, BTV IIUAVI—TI—ARER

- High efficiency gear skiving reduces machining time to as much as 1/5 (compared to gear shaping).
- Proprietary technologies used to add lathe and drill to skiving machine for a multi-functional gear shaper.

- Both mass production & multi-type-small-lot production.

- Compact yet can be machining up to 450mm diameter part.

- Hard-skiving achieves high-precision machining of hardened gears.

- Interactive operation screen provides excellent man-machine interface.

BEREREEIAHAEVJINI  High-efficiency gear skiving

o > ndy

Fryr—)UNT
Gear shaping

ARAEVIIT
Skiving

WD ANTASRY  Gear machining time

B ERBEAN—ZHFEN5AY— M54 Y DREN

To achieve smart productionlines by reducing floor space

BAR—ADANAE Y IF Vv 1—TE5
[CEDEEMLSA VDAY —NES AN
ZHUSEVENSEEMNLIIRC.IEIE
FEBERREICHINTEEX T,

Skiving machining center for Gears requires little
space to improve gear production lines to be smart
production lines that can handle a variety of production
formats from multi-type small-lot production to high-
volume production.

WIEANTRSRG Idle time

Ry=votvs
PREFRER 7m?2
Machining Center
Floor space 7m? . .
Froz—N\
FRERER
oOm?2
NCHhiz& Gear shaping
PREEFRET Floor space 9m?
8m?

NC lathe
Floor space 8m?

GMS4as50
PRERER 9.7m?
Floor space 9.7m?

FREEZ BRS Change over time MR 7ER%R Loading & Unloading time  MMRIXAFRS Handling time

fERIE

Conventional process

EXE 2 ISR 8D %kl

Change over time reduced by 85%

Fryz—/t HITESRI1/EICEHE mIse Tya-ies
Ge;res-h?iﬁi l\h/Iach\mZg Ur1n/85 SES0mm
128 min’znegs shortened to Machining conditions: Module, 2.5
. Number of tooth: 87
ABEVI2.75) Tooth width: 50 mm
**.. Skiving 2.7 minutes
N
fERERIH GMS4as50

Conventional equipment

BAITH| Sample

applications.

BXHhAEVTHAYH  Skiving cutter
HHCTIF T =IO DT ARICHDEIEANA
EV IRy IROMIEHEREVLE T,
Propose our skiving cutter and cutting conditions
to match the various workpiece specifications and

GMS4a50
85%u1

85%reduction,

SF CHEOCEICEmE N THM. T
B EMZERULIEIXA=X
LOBHFZEREMII—oD5
BEEPIREDRFHILZRE,

OfEDA ) ERETEMBET O ADRE

WaXESREEO

Handling time is zero

D—BRiERR 74 %k
Time to mount and unmount workpiece reduced by 74%

BNACHI Ay & DR  Features of NACHI cutters

- Analyzed cutting mechanism with the cutting tool design
technology and gear cutting technology that we have
developed. Improved precision of machining work and
extended tool life.

- Established surface processing technology needed for

FEICRELEZMAAAAEY T skiving that produces better surfaces with optimized
TICA B REE R L. deposition process and design of coating components.
OBEANAE VI HvHICKD. i - Carbide skiving cutters are able to achieve hard skiving
OBIEENLZERR. process after heat treatment.
GMS450 GMS450
oI THES) ®\\lachining performance OATC OATC
D— &A1 (mm) Maximum diameter of workpiece 0450 TEINAR (49 Number of stored tools 6
MI&ZAKEY2-IL Maximum production module m4.5 TEHKAR (mm) Max. tool diameter (mm) @150
RAINTEEME (mm) Maximum tooth width (mm) 120 TEFKERS (mm) Max. tool length (mm) 250
D—UmKEE (mm) Max. workpiece height (mm) 250 TEERAX Tool selection method E S E RN
EIhTE Tooth cutting tool ARAE D F3w% Skiving cutter ONCEE ®NC device
o B oCutter spindle itk Type FANUC 31i-B
FaT—) O (Y—ILvIBR) - Spindle taper hole (tool shank type) 7/245—) No.50  (BBT50) 4 Display FANUC PANEL- i
FHBRSOEOEE (min!)  Max. RPM of spindle (min™) 3,000 o 1—F(UF(— otilities
EENHE 309585 (kw) Motor (kw) 26/22 #5fs5 FAEE 7 (kVA) Overall power used (kVA) 88
o) — ®\Vorkpiece spindle (2225 A ®\achine size
THBSEEEE (in?)  Max. RPM of spindle (min”) 1,400 X BR4T 2 (mm) Width X depth (mm) 2,500%3,860
BENR (3099/324#%) (kw) Motor (kw) 26/22 =& (mm) Height (mm) 2,700
oZHBENS ®Cach unit traverse AR EE 2 (k) Weight (kg) 22,000
EaBEE (X#) (mm) Left-right traverse (X axis) 700 oF 73 e(ptions
BIRIEEIE (YEh) (mm) Forward - Back traverse (Y axis) 350 D=0F v NEBAT—IU ATC2A  Workpiece chuck External scale 22 piece ATC
ErE#E=E (Z8) (mm) Up-down traverse (Z axis) 300 J\—=RMNI/vo— Hard machining package
TEheolA B#) (°) Tool swivel angle (B axis) (* ) +25 Oy MNIKDT—I#kE A Workpiece handling by robots
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ﬁﬁ'ﬁ“ﬁ Grinding machines

I WEEF#']@ Internal grinding machines

IG /') —X series

o SHEE - BREECTHEENROANEIMNT.
S ERO=BENETHI2E

o AT IBUVVEEI DR Y FEEE NN\ —EDTXRICKD. MEHIRDTE
ZiHl, BRTHERELVCIIHRERR, fIlEEDTE,

- High accurate and efficient internal grinders for precision parts.

- Heat from grinding is suppressed with an improved cover and special
horizontal bed configuration that stands up to heat deformation. This

means that grinding accuracy remains consistent even at normal tempera-
tures, and cooling equipment is no longer necessary.

WHITH  Sample

1G-06SA 1G-10SA 1G-20SA
THEITE27VROFE (mm) Grinding bore 10 ~ 60 10~100 10~200
T—)UEDIRD (mm) Swing over table 400 400 400
T—IILEKEEE (mm) Max. table stroke 185 250 350
T—J)VERKBERRE (m/min)  Table speed 20 15 15
THASEEIE (mm) Cross table travel 150 150 160
THEEERABIERL (min") Max. work spindle revolution 2,200 1,500 1,500
FrERERE (A4)(WmmXDmm)  Floor space 1,800%1,640 2,400%2,200 2,700%2,250
HAREE (ko) Weight 4200 4,500 5,000

I 7D_;ﬁﬁﬁuﬁ Broach grinding machines

NACOM /')—X series

o TO-FRUEORM. /II\IEER o \f —
o LUV VHEMENDY T NDEE B TRIEMN. f - e .

— NIy ’

- Concentrated know-how and experience in making L e

broaches. - ol ‘F
- Streamline setup and operability together with our 1 b S ol i -

proprietary software and sensors.

NACOM-420

NACOM-320 NACOM-420 NACOM-426

oY ®\Vorkpieces
5 . i RraN s RYaNl

MIxxIO—F Broaches that can be machined Squ?; Square%uﬁg, anthZﬂézL;I Square%uan%, anthZ%ell,l
FHITEDHR T O—F DERARE (mm) Maximum diameter of round broach that can be ground (mm) — 180 200
FEITERDATIO—FDERARS (mm) Maximum length of round broach that can be ground (mm) = 1,950 2,540
MEITE2ATO—FDRES (FryIZB) (mm)  Maximum height (including chuck) of square broach that can be ground (mm) 185 185 185
oREEE ®Range of movement
T—oIEa#HEE (mm) Left - Right table traverse (mm) 1,950 1,950 2,380
SLRI%BEE (mm) Ram Forward - Back traverse (mm) 280 280 280
IS ETBEHE (mm) Column Up - Down traverse (mm) 260 260 260
ELLEEBEEANEEA () Wheel spindle’s angle of traverse for internal surface on vertical axis () 0~50 0~50 0~50
EVUERKEEALELIA ) Wheel spindle's angle of traverse for internal surface on horizontal axis (°) +15 +15 +15
ORES ®Dimensions
PTELRETE (A54) (WmmXDmm) Required floor space (main unit (W mm x D mm)) 5,800%2,300 5,800%2,300 6,850%2,300
DS (mm) Machine height (mm) 2,200 2,200 2,200
HARES (k) Machine weight (mm) 6,000 6,000 8,000
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I nljﬁﬁﬁUﬁ Thread grinding machines

GTE 3/1)—X series

o i—ILRAU. 1IxovavAoUa— NFARE.
ZRIFINLITIR X D Ui

05 400mmFTORRT—I(CHH

o BNcRIZMICLDERENL

- Thread grinding machine can process a wide range of workpieces,
such as ball screws, injection screws, roll dies, and more.

- Supports lengths up to 5400 mm.

- High-precision machining through excellent machining technology.

WANIH Sample

GTE-5 GTE-10A GTE-20A GTE-30A GTE-40A GTE-50A
RATYEER (mm) Max. center distance 500 1,500 2,300 3,650 4,500 5,400
THEI CEDRAINE (mm) Max. grinding outside diameter 80 200 200 200 200 200
HEITEDRUES (mm) Grinding lead 450 1,300 2,100 3,300 4,000 5,000
EVWLDARES EXIEXARE)(mm) Grinding wheel size (ODXWXID) | 355X (10~32)X152.4  510X(10~75)X2286  510X(10~75)X2286  510X(10~75)X2286  5I0X(10~75)X2286  510X(10~75)X228.6
EVLEHEEAE (°) Wheel spindle swivel angle +25 +45 +45 +45 +45 +45
T—ILE2%EE (mm) Max. table stroke 500 1,400 2,200 3,400 4100 5,100
FREPRERE (A(F)(WmmXDmm) Floor space 3,100X4,200 5,800%4,200 8,000X4,200 10,000%X4,200 12,200<4,200 13,900X4,200
HAREE (ko) Weight 6,500 12,000 14,000 18,000 19,000 20,000

I EEﬂhUﬁﬁﬁ“ﬁ Production type thread grinding machines

GTE-SA /1)—X series
e BFENMEDIMERELEERDEER QUL
o ZEFDEEMLICKDEEEN. BAN—RZRIR

- Production type thread grinding machine for small-lot or mass
production of automotive and other parts.
- Automate parts for high productivity and to save space.

WAIIH Sample

S

GTE-5SA2

GTE-5SA2 GTE-5SA4
BRATYEEE (mm) Max. center distance 200 400
THEI CEDHRAINE (mm) Max. grinding outside diameter 250 250
Y TEDRUERS (mm) Grinding lead 150 350
EVUDAES (NEXIBXAE)(mm) Grinding wheel size (ODXWXID) 405X (10~32) X152.4 405X (10~32) X152.4
EWVLEHEEAE () Wheel spindle swivel angle +30 +30
T2 %EE (mm) Max. table stroke 200 400
FRELRERE (A{F)(WmmXDmm) Floor space 2,000%2,800 2,400%2,800
HAREE (ko) Weight 6,500 7,500
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Before operating any machinery be sure toread through the "Safety Handbook'for your safety.
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Tel:03-5568-5111 Fax:03-5568-5206 HR#BEXFE#HE1-9-2 HBIEREINTF
Tel:076-423-5111 Fax:076-493-5211 EILmiA—#iART1-1-1

Tel:03-5568-5282 Fax:03-5568-5292 HR#MEXFK#HE1-9-2 HEEFREINTF
Tel:011-782-0006 Fax:011-782-0033 #LIRMHXAR 1510TH4-10
Tel:0237-71-0321 Fax:0237-72-5212 \H/REMLEAIAAMFERIS0-1 (1) FFRHEL A
Tel:024-991-4511 Fax:024-935-1450 EBRALUHRE2-33-1 T2 -TUyFEI2F
Tel:0276-46-7511 Fax:0276-46-4599 #FRAMMEAT26-2

Tel:0268-28-7863 Fax:0268-21-1185 REFE LHM LIEFR248-3

Tel:052-769-6822 Fax:052-769-6829 ZHEM&RKHE12-120-3 FFEAHELIL
Tel:053-454-4160 Fax:053-454-4845 EMm+XBEIR1-20-17
Tel:076-425-8013 Fax:076-492-4319 ELMmA£2-3-60 FFitREEIL

Tel:06-7178-5104 Fax:06-7178-5109 AMRMILR+ZE3-2-18 FRHPZBLIEF
Tel:082-568-7460 Fax:082-568-7465 LBMRXIH1-10-19 BAREBESHATEILEF
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Tel:076-423-5100 Fax:076-493-5221 Z LA _#AR1-1-1
Tel:076-423-5140 Fax:076-493-5242
Tel:076-423-5135 Fax:076-493-5251
Tel:076-423-5120 Fax:076-493-5231

Tel:076-438-4411 Fax:076-438-6313 BEILKMEATS3-1-1
Tel:076-438-8970 Fax:076-438-8978 EiLi-hMA3-2-1
SHEHER H—/N\TROVS R TIEflW TER 3—71>70
Tel:076-471-2101 Fax:076-471-2824 BJIIFA#176

e v4IN%/)

Tel:076-479-1780 Fax:076-479-1781 BILmKIEHREZE201-1
TB Tt 72T

Tel:076-495-1341 Fax:076-495-1359 Lz 160
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®The designs, specifications and/or dimensions in this catalog are subject to change without notice.
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