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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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—Skiving machining center for Gears
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Features
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Turning, drilling, and gear shaping combined in one center
Skiving machining center for Gears

Skiving machining center for gears is a gear skiving machine
with additional functions of lathing and drilling.

Reduction gears and gears for construction machinery can be
made using just one chuck mounting for consistent production
accuracy and greatly reduced idle time.
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e Production accuracy is stabilized and idle time is
greatly reduced through one-chuck production from
turning to cutting teeth.
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Comparison of characteristics of gear processing method

REINT RIHINT ST FEEIINT
Hobbing Broaching Gear Shaper machining Skiving
MIGE  Eretk Productivity © (@) A O EEATIORL R
Cutting INIHEE Processing accuracy @) (@) @) ) .
RN Step up o A o) o |® ML F SN T A& 25 RN TAE
. 5] N =t —d AN I
B EMT After the heat treatment processing @) X X 0 .gﬁggi’};ﬁ:ikﬂﬂ
; \ — ZIEWa A
W& _ VIR % Initial investment O A O O © AT TRE B Sh s T
Machinery i34 40T #9i i Combined processing suitability A X X O | e mMEASS&INTIE &S
% B AR Initial cost X . ) . )
%c;\ cost FT:EJMR ! la. . 9 © o Suitable for a wide-variety small-lot producution
ZEAAE Running cost © © O o ® The processing efficiency for shaper machining
MRIH  SME External gear o X © O | e Toenable processing work of blind hole shape
Work A Internal gear X © @) © | ®Toenable correcting profile and lead
HILM (BAM)  Blind shape (with stepped) X % o O | ® Bothinternal gearand external gear can be machined
) ) ® Suitable to machining by combined processing machine
W - AEEIE Correcting profile and lead A X @)

X
Ot O:FE AP X:AEE&  O:Excellent O:Good A:Worse X:NotUsed
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Hobbing
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For mass production

 Processing time is short

o [ ow tool cost

o Suitable to machining by combined processing machine
o Only for external gear
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Broaching
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For mass production

e Processing time is short

e Low tool cost in line production
e [nitial tool cost is expensive

o Only for internal gear
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Gear Shaper machining
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For large item small scale production

o Suitable for stepped and blind hole shape

 Both internal gear and external gear can be machined
| ong machining time




B 7N TAOHIAEIE  Mechanism of SKIVING process
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Apply crossed axes angle to workpiece and cutter, gear generating machining by sliding
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Feed of the cutter Cutter ‘ Crossing angle Work rotation direction
i T ‘ ‘ ‘ l é_\ }
DN ) \
| H U L \J NG i 114:
: | Work
ZAs
diecton — REBER
Slip oceurs

THHaTE

AN

TR 7]
Cutting edge of
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W 3| J1E  Skiving cutter
AR E THSH - BENE
ARG IN T &A%,
Propose our skiving cutter and cutting
conditions to match the various workpiece
specifications and applications.

W Al TRMERE (£RL)
Interactive operation screen for skiving (optional)

B NACHI JJE 9455 Features of NACHI cutters
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o Crowning process and run-in amount modification function (initial mode)

o Newly added tool compensation setting and work|
preset
All machining conditions for skiving can be set

B SR TR & RS

piece coordinate system

e 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.

e Established surface processing technology needed for
skiving that produces better surfaces with optimized
deposition process and design of coating components.

o Carbide skiving cutters are able to achieve hard
skiving process after heat treatment.

BFARZE
Crowning form setting

SN SRE  Gear specification input screen

Product line-up for ring gear machining

9,0004/8 »
9,000 units/month
XEA
g
Production
volume

GMS200

5E Cars

GMS450

+Z Trucks

FEHL(EHL)  Industrial machinery (Construction machinery)
IEHL  Reducer

TNEAMEZER®E
Tool compensation setting screen

B & NACHI fl2s ASRTL THA=I E T8
Combine with NACHI robots for auto loading system

EZ03 Mz12

MZ04
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—Skiving machining center for Gears

J ERE&MTIHD GMS200

Skiving machining center for Gears GMS200
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General purpose - Compact

Multi-function machine with gear skiving function

e Not only internal and external gears, but also shafts can be processed with this horizontal machine

e Best for gear machining for automotive parts

 Compact equipment with flexibility to cope with the various kinds of small quantity production and
multiple processes

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

GMS200

GMS200

B ARENHIELRF, REERABERR . FINELEL
To achieve compact production lines by reducing floor space with 3 roles in 1 machine

HHEFRELE:  Comparison of floo

S
Gear shaper

AL

PRI
Machining center

NCZEBR NC lathe Gear shaper

9m?

70%13a

70%reduction

I AL

Machining center
7m?2
NCZER NC lathe
8m?

B Height

1,680mm

GMS200

DliFig &
Conventional equipment
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Sample

A5 Internal gear SME  External gear 75t spline
GMS200 GMS200

o/ TEE eMachining performance OATC OATC
THHARKER (mm) Maximum diameter of workpiece ©220 TIEZA%E (2)  Number of stored tools 6
WA Tooth cutting tool FEITIE Skiving cutter TIEZAKER (mm)  Max. tool diameter (mm) 120
o T H ik o(utter spindle TIESZAE (mm)  Max. tool length (mm) 240
Tl (IWMELS) Spindle taper hole (tool shank type) KM6350 TIEEFF % Tool selection method iz B [& 2 /581, Tool storage position fixed/random
FHSEEEE (min') Max. RPM of spindle (min™) 4,000 ONCEE @NC device
B (30%h/ZELE) (kw)  Motor (kw) 26/18.5 ESill Type FANUC 31i-B
T 44 eWorkpiece spindle B Display FANUC 15~1 i $% ;# FANUC 15" touch panel
THSEEEE (mn') Max. RPM of spindle (min™) 2,400 oL AfEF eltilities
Al (304 40/7%48E) (kw)  Motor (kw) 26/30 SSHEETNE (KVA)  Overall power used (kVA) 74
oS EhE ®Fach unit traverse L2191 elachine size
FEA%EE (X)) (mm) Left-right traverse (X axis) 500 FEEXRE (mm) Width x depth (mm) 2,500x3,000
BIEREE (Yah) (mm) Forward - Back traverse (Y axis) 200 BE (mm) Height (mm) 1,680
ET®zhE (Z8) (mm) Up-down traverse (Z axis) 300 HaEmE (kg) Weight (kg) 7,000
TIEEEfA (Bi) (°) Tool swivel angle (B axis) (°) +45




HHE&MIs GMS450

Skiving machining center for Gears GMS450
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High Rigidity and Space Saving

Multi-function machine with gear skiving function

o Vertical M/C is compact, yet can machine large workpieces up to @450 mm in diameter

e High efficiency gear skiving greatly reduces machining time

e Proprietary technology produces high accuracy that maintains high rigidity and excellent damping
o Hard-skiving achieves high-precision machining of hardened gears

B VRO RIETE, BIKMERREL B RS EL G RIEE
To achieve smart productionlines by reducing floor space Superior workability and operability

FIATHAZRMEREAMIF0, BASELINT £
LMEMEBRAE %, WA E S R
A BMTEEFET .

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.

Il &ER 7m?
Machining Center Floor space 7m?

b))
AR
9m?
NCZEFR Gear shaping 4_’
HBER Floor space 9m?
8m?
NC lathe N o 5
Floor space 8m? THER.TEHEEEE
S5XBEMNERE, HEELESR
GMS4a50 : ) ) .
EHER 9.7m?2 Simple changeover and loading and unloading of workpieces
Floor space 9.7m? Easy access to Jig
®ITEHEH Sample
At s e Loy e 4
G450 #5413.5 280 160 1E%(1.5
Internal gear 450 module, 3.5 Cycloid gear $280 Helical internal gear
®160 module, 1.5
GMS450 GMS450
o TAE ®Machining performance OATC OATC
TIHRAER (mm) Maximum diameter of workpiece ®450 TIEA%E (R)  Number of stored tools 6
WA Tooth cutting tool JEREI T1E Skiving cutter TIEZAERZ (mm)  Max. tool diameter (mm) 150
o T E 4k eCutter spindle TIESAKE (mm)  Max. tool length (mm) 250
Eah#EFL (TIRES) Spindle taper hole (tool shank type) 7/24% FEN0.50 (BBT50) TR EE A% Tool selection method {3 8 8 7 /Wi, Tool storage position fixed/random
FHBEEEEE (min') Max. RPM of spindle (min™) 3,000 ONCHEE ®NC device
B (30440745 (kw)  Motor (kw) 26/22 ESil] Type FANUC 31i-B
T {44 eWorkpiece spindle BRE Display FANUC PANEL i
THESE®E (mn') Max. RPM of spindle (min™) 1,400 oL HiEF oltilities
Bl (3040 4/E4E) (kw)  Motor (kw) 26/22 SOBFETIR (kVA)  Overall power used (kVA) 88
oL ®Fach unit traverse o2 R~ eMachine size
EAREEHE (XiH) (mm) Left-right traverse (X axis) 700 TEEXEE (mm) Width x depth (mm) 2,500x3,860
AIEHEE (YH) (mm) Forward - Back traverse (Y axis) 350 SE (mm) Height (mm) 2,700
ET%mE (Z4) (mm) Up-down traverse (Z axis) 300 HERE (kg) Weight (kg) 22,000
TIEEERA (Bi) (°) Tool swivel angle (B axis) (°) +25
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World's Top Broaches and Broaching Machines

I frElANT Broaching

Broaching makes it possible to reduce production time on
FIHIIN T 2 —Fae s E R AN . MAV AR EHITAEMIHES components that require a combination of work on a hobbing

AR AR T R T 755k, 3B, MMM TIEMRERRE  Press, gear shaver and a milling machine. Also, because

e . . N - R broaching has a steady high-level of precision, it can be
KF, B TRl S &R i, S0, AT IR g Y MOIFoVe! Of precist
used for a wide range of production industries such as

AT & LGS AN L SIS FTE B R R 2 EETTEI M R S5 automobile manufacturing. Because broaching is being used

BT, EAIAR AR S g —F i TR ZEE . to produce difficult to machine materials like turbine discs used
for electric power production and the aeronautics industry, it
is garnering widespread attention as an essential element of

production in modern industry.

N HIHIIN A4S Broaching features

o BETEERTEI NN T5Emk, RUBMAEF e Achieve high-performance through shorter
TN M T LIRSS
o DT LAEE . EMEEE 2 BRI e High-precision machining that is stable
BN T BE 54T T e Complex and irregular machining surfaces are
o BT HIIE AT gossn?le :.S llo;gdas t:e axes coincide
Lo . e Superior finished surfaces
O AT L % _ -
N . e Extremely economical machining method
O NEEAAHIM THA

e Skilled labor not needed for machining

N MBEFOANT(] Performance

[PfEI T 411
o seliwese®
EFL4zT] HFIRTLRALT)
KR T] Round broach Special spline broach
Internal broaches
melele oleeo@® -
FALALT] ANFRARSEHLT]
IH Squareibroach Ser?atinn br(k)_‘achi
Workpiece
2 ORI AR ACHCHE e
T AERLT]
Parallel side spline broach
\ 4 sisle @9 ®
A AL TIEAT I T BRI
Internal broaching process Special shape broach
[FERAI 5]

¥ ) &=
— % o> O 8§ =¢€
— 2

4
A FASNAL T4 TN T
Surface broaching process
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THERMIRERCREIMILITE, XML EEAREEHERAT
OB, PUETEI TRER T RERTIHEDE. RAMQLAIRFMQLEALT],

SRIR T A FAMQLAIMQLALEI AN T .

I MQLAITH94FS  MQL broaching features

World's First MQL Broaching.

MQL broaching

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.

o TR T RARHMERE, WETHELRE (BA1. 2)

o [ RIZEMAE
oEUE TR TR

—

m B 1 photol

ARSI T

Conventional

AEFASHEAE TS
AN

N 4EEFNADT Performance

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

e Eliminated of post-cleaning process

m B2 photo2

MQLAZHI T
MQL Broaching

B EFMRE R E N,
SRILT A AR E AUERA TN T

e MQLANT
o MQL broaching

0.10
W+ UERRL ]

PIHIAKE (m)
Cutting length

Conventional
8 AMAREMOL +# TIMaL
%J Work
5 % 0.06 EoL
g @ Broach
=
0.04 SRR
(mm) M | Broaching
Cutting -
conditions | IHIRE
0.02 Cutting depth
27 54 81

MQL#%I7J] MQL broaching

o BT AFRAREMSRAL IR, 2t T 8B TR Fw
o BT H L TR, 2E T VB RO AR R RRR T UIHI A

SRHL T PR DHI T REIN T
PN eIl Elgves

o New film coating and adoption of high-quality broach materials means tool

life is longer than with wet broaching.

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

vibration for great energy savings.
o Chip collection is greatly improved.

® %% J)#Ehi T) B9 SL PR K HTHI 5 7o
e Maximum cutting load of helix flute broach

1.2
1.0
BT S45C (200HB)
0.8
M2xPA30XNT16 8
4 0.6
5m/min
0.4
0.06m/H1E
0.2
0.0
HsE TIHE HERTIE
Helix [uie Conventional
MQL#z 7] ARy ZER
HiLTIE HMERTIE
RTIRYIB HLTIHYIB
Helix flute Conventional
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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.

o STE EMAE B EMNT

[ A BB 115 524 B 2R 2 450 ~ 60HRCHINN T R A3 GRS . BTl
BEME XS Z BIME U TROF AL TR T, EibaEm SR Z S E
FFREN

O SHEMT

A EBER ISR, PLeom/minfatIH| R T=EMT .
SERRATI A0 LA Bl AN 2 A%

o LT TIHT
ERAMESINAH, BME, THEFATLH, TENTIEHITHBGIE,
TTEHITRRALIE

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

e 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.

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

ok
N MEBEFNAN T Performance
BEMIN  Before BEMLE  After m§4B R~ Distance between pins
g% — 5um
§F
L 2
= HART
8w RREZN
4 Z i
ig SR
L g +
B
b
2, T #HE Work
& e (No.of teeth): 24 mANER  MANER  WEMTRE
* b . Bef Heat- Aft
HE%)@-%& [Normal Module]. L o heat-(?eoar:nent trea?rient hard Broe;ching
HEMESA (Normal Pressure Angle) : 45
TR AR (Pitch Dia.): 24.000
B HilE &R (Dia.): 16.971
K4Z (Major Dia.): 25.46
/N2 (Minor Dia.): 23.76

SM@HiJ] Hard broaching

o IR E e J] R AR EM MR JIEE R T HARNBHARER & €, FF ASUE T TAINRASHRE, BILR

B LR RO AR M RE RO F i BE -
o E IR IEFBRIRT A, U 7 TSR3 FE AN A5 7
B IEERAE ., BB ESE

e 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.

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

HLTISNI
Appearance of hard broach



I ﬁiﬁ*ﬁﬁ Hard broaching machines

HW-5008

o JHIEE A1 ~ 60m/min. & MAEHL TIHI&R AT 44450 ~ 60m/min

o BT LR T SMAMBNIERSIRRTR LM, BARSERNR RS

O IRIENIMERRAT, AR EMR. TIEGBITHMUIZIT

o RATHEHNN, BEIUHRESE, REIELME

O TRERFZIU TR, TETE

e Cutting speed 1-60m/min. Supports most suitable machining con- = T{E&RIER T
dition 50-60m/min a hard broach. Optimized design by 3D-FEM

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

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

e Adjustable worktable improves productivity by lowering height of
mounted workpieces.

e Hydraulic components eliminated to save energy and space.

ST jw-5008
m NI Sample

FRZE SR A R T R TE B AL
RILTE. CVT Bk I8, EMBRHEFLE
Involute spline hole (gear part for autos),
CVT ball groove, various variant holes

HW-5008
HIJ7 (KN) Pulling force 50
= ARITHE (mm) Max. stroke 800
11413 £ (m/min,60Hz) Cutting speed 1~60 (& F60)
[5]%2 35 & (m/min,60Hz) Return speed 1~60
BELZE (mm) Bolster hole dia. 120
TR ASME (mm) Max. outside dia. of workpiece 280
THZEmM=E (Mm) Workepiece fitting height 1,000
LS E (mm) Machine height 3,400
A HBE AR (mm>Xmm) Floor space 1,780%1,900
HazEE (kg) Weight 5,700
E——h [ i
I E E*E”HI*JLEE Highspeed finishing broaching machines
Hi-5010
o BT AEMUER0ETIBIEEFETRH, AIPER15%BIN TR 2.
o XHTIAEHZN, AN REMT
e Ten times the cutting speed of previous models, and semi-dry broaching capability reduces
production costs by 15%.
e Surface cutting with movable cutter.
Hi-5010
Hi-5008/5010 Hi-5014
77 (KN) Max. pulling force. 50 50
FRATHZ (mm) Max. stroke. 800/1,000 1,400
HJJHI3 2 (m/min,60Hz) Broaching speed. 1~80 1~44
[T 232 B (m/min,60Hz) Return speed. 1~80 1~44
RLTIFHBE R ETHE (Mm) Lifter stroke. 400 —
#7142 (mm) Bolster hole dia. 120 —
TH&ARSME (mm) Max. outside dia. of workpiece. 280 280
R EIHL (kW) Main motor AC (337 )fRIRRFE M, 52 AC (i) {RIARFEH 16
HEE=E (mm) Machine height 2,900/3,300 4,340
AR (mmXmm) Floor space 1,300%1,700 1,300%2,000
HLEFRE (ko) Weight 3,700 6,000

10
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I l]\ﬂmm*ﬁl;ﬁ Small size mechanical broaching machines

B NBx Z7% series

o (R EFRSEFEMT
PIHIEE2.31% 6— 15m/min
TERTERRTE 14— 6%
o B LRENLUTHEIE. TEZE
e 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
e Hydraulics removed to save energy and space.

11

NBx-7.5-10
NBx-7.5-10
H177 (KN) Pulling force 75
& AITHE (Mm) Max. stroke 1,000
14135 £ (m/min,60Hz) Broaching speed 15
[3]#2 R B (m/min,60Hz) Return speed Max.27.2
LTI FHPERE BITAZ (mm) Lifter stroke 400
#7412 (mm) Bolster hole dia. 120
THEAINME Max. outside dia. of workpiece 290
CEBE Workepiece fitting height 1,475
AR (mmXmm) Floor space 1,250%2,200
HEERE (ko) Weight 2,500
INBYFER st ssroscin o
oA Small size broaching machines
B NBV %31 series
o ISR, AT RIMAHIK
o \EIER|ITE BB RINT
e Internal broaching machine has simple construction and saves space.
e High productivity from keyway to spline cutting.
m AT Sample
NBV-5-10A
NBV-5-6/8/10A NBV-7.5-8/10/12A
H177 (KN) Pulling force 50 75
& KATE (mm) Max. stroke 600/800/1,000 800/1,000/1,200
14135 £ (m/min,60Hz) Cutting speed 1~6.5 1~6.5
[5]#2 3R & (m/min,60Hz) Return speed 14 14
HITIFH PR EITAZ (mm) Broach lifter stroke 400 400
2742 (mm) Bolster hole diameter 120 120
TITHREAER (MM) Max. workpiece dia 300 —
BmEEE (mm) Table height 1,000/1,200/1,400 1,250/1,450/1,650
FEEBEIHL (kW) Main motor 55 75
S E (mm) Machine height 2,350/2,750/3,200 2,850/3,300/3,900
A HIETAR (mmXmm) Floor space 1,300%1,600 —
HERRE (ko) Weight 1,900 2,200




I EKMWI1¢$§E}JEY;EFE Mechanical table-up type broaching machines

BV-T-xMS %%l series

o TERLR, BHE, BEEMINAN

o T IHAIBHN AL T AAERRE, FTUNE, HEZE

o EITATC, TIHIKSHIBENAE, XEFMS

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

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

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

m NI Sample

BV-T7.5-12M
BV-T5-8/10MS BV-T7.5-10/13M$ BV-T10-10/16MS BV-T12-12MS
FI 7 (KN) Pulling force 50 75 100 120
& AATHE (mm) Max. stroke 800/1,000 1,000/1,300 1,000/1,600 1,200
HI3R E (m/min,60Hz) Cutting speed 6 6 6 75
[5]F2 3% & (m/min,60Hz) Return speed 6 6 6 75
RLTIFBEEEITRE Broach lifter stroke 450 450 500 500
BILZE (mm) Bolster hole diameter 90 90 127 127
THEAER (Mm) Max. workpiece dia 260 260 300 300
SHEBEE (mm) Table height 950 950 1,050 1,150
EEBIIH, (kW) Main motor 55 75 1 1
HEE=E (mm) Machine height 2,850/3,050 4,000/4,300 4,200/4,800 4450
HHBETAR (mm>Xmm) Floor space 1,500%1,750 2,000<2,000 2,500%3,000 2,500%3,000
A= (ko) Weight 3,500 5,500 7,500 7,500
T TR ing machi
M &) I\ TML Table-up type broaching machines
BV-T-%S %7l series
e B TEMMIN THBIN AN, SBEITLE”
o (B ER, 4EHPFHRIEMNBEE
e No pit needed so relocating machines in the ling is easy.
e Lower working position results in better maintenance and operation.
| T Sample
BV-T15-14S
BV-T5-8/10S BV-T7.5-8/10S BV-T10-10S BV-T15-14S  BV-T20-14/23S BV-T30-20S
F1 77 (KN) Pulling force 50 75 100 150 200 300
& AATE (mm) Max. stroke 800/1,000 800/1,000 1,000 1,400 1,400/2,300 2,000
11H13E £ (m/min,60Hz) Cutting speed 1~72 1~8 1~8 1~8 1~8 1~6.5
[5]#2 5% & (m/min,60Hz) Return speed 125 16 16 24 24 20
AL F 2 EATHE (mm) Broach lifter stroke 440 500 500 600 600 700
HIZ (mm) Bolster hole diameter 90 90 90 127 127 140
THRAER (M) Max. workpiece dia 260 300 300 300 300 360
A= E (mm) Table height 900 900 1,050 1,150 1,150 1,250
FEEL (kW) Main motor 55 11 15 22 30 37
HEE=E (mm) Machine height 2,985/3,385 3,250/3,650 3,650 4,250 4,250/5,650 5,100
A HBE AR (mm><mm) Floor space 1,500x1,800 2,000%2,500 2,300%2,500 2,500%3,500 2,500<3,500 2,800<4,000
MR E (ko) Weight 2,500 4,000 5,000 7,500 8,000 10,000
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e
11:_‘LF|E Broaching machines

I I]\ﬂﬂgﬁﬁ?ﬁﬁ': Small size helical broaching machines

NBV-xM %7l series

o BE IR E L R AR R E SR INT, WRI BB
BT FERHATCREERAS, EEIBINE~LRIREE”

o NEURIENL. BHEBSRIONIBEEENSHEMT

o FI EEIRIT U HATIE

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

e High-performance machining of compact reduction gears and internal
helical gears for motorcycle clutches.

13

e Compact design reduces space requirements. NBV-3-6MNC
NBV-3-6MNC NBV-5-8MNC
HI77 (KN) Pulling force 30 50
5 K172 (mm) Max. stroke 600 800
1Y% Z (m/min,60Hz) Cutting speed 1~78 1~8
[2] 23R (m/min,60Hz) Return speed ~1 1~8
RLTIFHFEFE EATHE (mm) Broach lifter stroke 600 800
#7412 (mm) Bolster hole diameter 90 100
THRAER (Mm) Max. workpiece dia 100 170
BREEE I I Lead control NCHz NCH
FEFEN (kW) Main motor AC (ZZ7R)fAIAREBH 5.5 AC (ZZ i) fAIAR AL 5.5
2= E (mm) Machine height 2,671 3177
A HBE AR (mmXmm) Floor space 1,950%1,900 1,750%2,500
HEEFRE (ko) Weight 2,500 3,000
é
I ﬂ%)}ﬁhb‘ﬁ Helical broaching machines
Hx-T #7%1 series
qae . 1]
o NS AZRINT
o ST H TRk Bl R B R N T I
e Internal helical gear can be cut with high accuracy.
e High-accuracy cutting of difficult jobs using gear cutter.
m T Sample
Hx-T25-17
BV-T7.5-12MNC Hx-T25-17 Hx-T25-20 Hx-T50-20
F177 (KN) Pulling force 75 250 250 500
& AITHE (mm) Max. stroke 1,200 1,700 2,000 2,000
14135 £ (m/min,60Hz) Cutting speed 1~6 1~10 1~10 1~10
[B]F2 1R FE (m/min,60Hz) Return speed 1~8 1.7 1.7 155
LTI FH PR EITAZ (mm) Broach lifter stroke 500 450 800 800
#2742 (mm) Bolster hole diameter 127 200 200 186X2
ITHRAER (MM) Max. workpiece dia 140 190 190 190
LYt Lead control NCz I NC#Z NC= I NCH= 4
FaEH (kW) Main motor AC (32 ) fE AR EE AL 8.2 AC (27 ){IBREBATL 40 AC (zZi7 )R AR AL 40 AC (zZi7)fRIAR =L 60
&= E (mm) Machine height 5,365 4,900 5,400 5,400
HHBEAR (MmXmm) Floor space 2,050%2,925 4,000<4,100 4,000<4,100 7,0006,300
HERE (ko) Weight 11,000 15,000 20,000 35,000




I mm_‘_LEtEFE*.!‘_LEE Mechanical vertical broaching machines

SV-20-23M

* AITEYHI, SHENKERK

o B TG KIS AT YR

o IREHRIE, RIESHE

e Large type broaching machine for heavy cutting and high accuracy.
e Rack and pinion drive makes it maintenance free.

e Thermal rigidity is greatly improved and high accuracy is guaranteed.

T Sample

SV-16-28M SV-20-28M
FI 7 (KN) Pulling force 160 200
B AAT#Z (mm) Max. stroke 2,800 2,800
IHI3R FE (m/min,60Hz) Cutting speed 15~15 15~15
[5]F2 3% & (m/min,60Hz) Return speed 2~20 2~20
B ANCEHIEL Maximum number of NC axes 5 5
EBFIHL (kW) Main motor AC (227t )fRIARFBAL 60 AC (2237 )fRIARFBATL 60
A HBE AR (mm>Xmm) Floor space 5,000%6,000 5,000%6,000
HEERE (ko) Weight 60,000 60,000
s ]2 o
I EI‘IC:F'E*JLEE Horizontal surface broaching machines
NSL %31 series
o HIRSMEMILAR, REEE
o AFENMMANEN, RIFRFER
e High speed and efficient two-way cutting for cylinder blocks,
turbine disks, etc.
o NSL series has a wide selection including mechanical types.
=LA Sample NSL-35-561M
NSL-35-D31M NSL-35-S61M
FI 7 (KN) Pulling force 350 350
B A1TAZ (mm) Max. stroke 3,100 6,100
YIHIRE (m/min) Cutting speed 1~30 1~18
B ANCHAEL Maximum number of NC axes 1 4
B EIHL (kW) Main motor AC (zzi7 )R AR EBA 80 AC (3237 )1RIRREE M, 80
b E AR (mmXmm) Floor space 10,0005,000 16,500<7,000
HLERFE (ko) Weight 45,000 130,000
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e
| *.!LHE Broaching machines
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I mmﬁig*ﬁﬁ Mechanical turret broaching machines

N TSL %371 series

o /N, SR ATERTH

® St BLXt Rz A T4

o HEER, THTHEMEERIT

e Small design, high efficiency and two way cutting.

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

TSL-7.5-15
TSL-2.5-10/12 TSL-7.5-15 TSL-15-23
HI77 (KN) Pulling force 25 75 150
& AITHE (mm) Max. stroke 1,000/1,200 1,500 2,300
YIHIIR EZ (m/min,60H2) Cutting speed 10 1 4~15
T HEBIRT AN 4% (pos.) Number of simultaneous procedures 1 1 2
FL TIME E A No. of Broach attaching section 2/4 4/6 4
AL (kW) Main motor AC () 1APRFENL 4.4 AC (A AARFEHL 15 AC (i) fABRFHL 30
HEEEE (mm) Machine height 2,300 2,800 3,800
A HBE AR (MmXmm) Floor space 2,500%4,300 2,900%5,800 5,300%6,000
HEER= (k) Weight 6,000 15,000 35,000
= 2 R ing machi
= LA Pot broaching machines
B EV %3 series
o MEE B LA
o Z[MFEFEER AN TR —X M
o SHEMIMEVRT
e Simple push-up type of construction.
e Multiple grooves on circumference can be cut in one pass.
e £V series for high efficiency cutting.
| Il Sample
EV-10-8
EV-10-8 EV-15-11 EV-25-15
H177 (KN) Pulling force 100 150 250
& AITHE (mm) Max. stroke 800 1,100 1,500
14135 £ (m/min,60Hz) Cutting speed 1~9 1~6 1~7
[3 %2 3% & (m/min,60Hz) Return speed 135 8 10
THRAER (Mm) Min. workpiece dia. 90 160 200
R EIHL (kW) Main motor 185 185 30.0
BB (mm) Machine height 3,750 4,500 4,800
HHBE AR (mm>Xmm) Floor space 2,500<4,100 2,5004,100 4,2004,100
HLEFRE (ko) Weight 7,000 9,000 12,000




I .L_L-itm*iﬁe Vertical interior broaching machines |
NUV 271 series

o iE AR E TIHIX R LR o General purpose heavy-duty machinery m NI Sample

o LB A EE TR * Mass production using multiple axes

o BB AT EE ISR e High-rigidity to handle extreme work

conditions
NUV-20-16
NUV-10-14 NUV-15-14 NUV-20-16/19 NUV-30-18 NUV-40-23
FI A7 (KN) Pulling force 100 150 200 300 450
B A1T#Z (mm) Max. stroke 1,400 1,400 1,600/1,900 1,800 2,300
IHI3E Z (m/min,60Hz) Cutting speed 1~6 1~8 1~65 1~65 1~5
[5] %2 3 & (m/min,60Hz) Return speed 15 20 15 15 115
R TIP3 BITHE (mm) Broach lifter stroke 440 440 540 540 1,000
HFL1Z (mm) Bolster hole diameter 127 127 170 230 320
TIHEAER (Mm) Max. workpiece dia 380 380 380 500 520
FEEL (kW) Main motor 15 22 22 37 37
HEEEE (mm) Machine height 4,900 5,000 6,100 6,100 5,850
HHEAR (MmXmm) Floor space 1,600<2,900 2,400%3,300 2,800<4,800 2,800<4,800 3,500%5,100
HERRE (ko) Weight 6,500 8,000 12,000 13,000 24,000
=t Te e
I ;LIC:FE*EW Vertical surface broaching machines
NSV %371 series mTH Sample
o EJHIREM ALK o Heavy-duty surfacing machine
o REMITERNESNERK e High-performance broaching machine for surfacing
Wi i f i ing ji
o iR EMTIL, SHMTH . H.ldhe varldetty 0 prrgtlons utsmg jigs and tai)rl]es
. e High rigidity maintains great accuracy over the
E2=214
- ) long term
o FIFAENIMY, KELHSEE NSV-10-14
NSV-10-14 NSV-15-17 NSV-20-23 NSV-25-24
FI 7 (KN) Pulling force 100 150 200 250
B AATAZ (mm) Max. stroke 1,400 1,700 2,300 2,400
1741153 FE (m/min,60Hz) Cutting speed 1~82 2~10 2~15 2~18
[21F2 3% & (m/min,60Hz) Return speed 20 26 31 30
YBHLEE B (mm) Ram width 430 430 480 580
E/BEHL (kW) Main motor 15 37 55 A2
HEE=E (mm) Machine height 4,600 4,800 6,760 7750
AR (mmXmm) Floor space 2,500<4,500 2,950%5,500 4,300<8,000 5,200<6,500
HLEFRE (ko) Weight 11,000 11,000 17,000 35,000
1] 5T "—ﬁ . . .
I IJ‘E:‘I:F'.E*AL Small size surface broaching machines
SV %37l series
oS HEYIH|, BXE o High speed and high efficiency
e BES/NE THRENMT o 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
Fi177 (KN) Pulling force 30 30 50 50
RAT#Z (mm) Max. stroke 600/900 600/900 600/900 600/900
1)K (m/min,60Hz) Cutting speed 1~7.2 10 1~72 10
[5]#2 3% & (m/min,60Hz) Return speed 12 10 12 10
AHESE (mm) Table height 1,000/1,300 1,000/1,300 1,000/1,300 1,000/1,300
EBFNL (kW) Main motor 5.5 37 75 55
HE=E (mm) Machine height 2,800/3,400 3,000/3,300 2,800/3,400 3,000/3,300
HHBEAR (mm>Xmm) Floor space 1,800/2,000 1,800/2,000 1,800/2,000 1,800/2,000
HEERE (k) Weight 2,500 2,500 2,700 2,700




Eﬁm Precision roll forming machines

HAbieElkaRes,
HRARFTARE R A -

A

Precision roll-forming of screws, splines and worm
shafts in just several seconds

Precision roll forming machines

N AN T A4S Features of precision roll forming

— MR NTESR A TR, SMETRIIN TR, AR EEM S o
HTFERARFERE, MIMNREMES, AIRSRITFONIEEMSR
mikEE. ERNEAEEUENAR, SEARRBELEAERE
Ein. B—H ERTERAMRZERM BT —E T FMIEMR, Mtk
L5t AT LA 0 T 0 B A6 B 32T

(&I TE]

W SRS L E7 syt
Rolling machine 3 3 Rolling process

B y J l
Slide base /| ,>
4 |
e (1)

Forming racks

PINSTES
Workpiece

Generally, roll forming is completed in a matter of several seconds,
which is far more efficient than conventional machining. With roll
forming, the machining stability is high, and machining accuracy

and surface roughness are extremely good. The structure of the roll
formed area is designed to pass along the surface to be rolled, which
improves both the roll forming effect and strength. Splines and screws
along the same axis can be machined in a single pass, and stepped
shaft splines can be machined up to next to the step.

W EHNITA WS T
Rolling tools Rolling work

#1571 Forming rack

$E 14751 Before

/5 After

I BFTFIRERPHEFRELS  Environmentally friendly semi-dry roll forming

® HRITFIRERIP

RAXARANETAMI TEMSNIMEAR, ATSHETES
o IEBEIR

B BN IRE A A TR IES, AIRERARER
o BT ISk

MBI EAOEERA, EFTAREE

B TR FRHFEWILE
Comparison of spline rack's life
@ 50~100%3 111
% % ol
k=] Al
100% —
M KA FFR PUIVESS

Oily Water soluble ~ Semi-dry AWIH
Semi-dry supported tools

AT A PATP
Convention tools
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e Environmentally friendly
Semi-dry roll forming is achieved by NACHI semi-dry forming rack
and highly rigid solid main body of machine.

e Energy saving
Power consumption is reduced by an electric power drive and semi-
dry rolling.

e Easy setup change
A wide opening is provided on the front of the machine to facilitate
tool mounting and dismounting.



I ﬁiﬁﬁ?ﬁ*ﬁ%}%‘ﬁm Vertical NC precision roll forming machines

B pPrm %%l series

O IREMMWEERMY, KBERSINIIEE
o SLHUNEIE, T RERAMERR T vBuRE
e Stabilization and optimization of rolling conditions greatly

improves machining accuracy.
e Compact energy saving and low noise NC machines

PFM-330E PFM-610X PFM-915X
PFM-330E PFM-610X PFM-915X
AN R AT ER (mm) Max. rolling dia. 20 40 40
Y&k AR AT E (mm) Max. rack holder width 60 145 145
AIHE i KR Max. rolling module mi.0 mi.30 mi.30
A IR S A98m AR (mm)  Max. rack length 346 725 1,028
WERABIITE (Mm) Max. rack stroke 400 800 1150
FFOFESRST (mm) Opening section distance 90 139.7 139.7
A HBE AR (mm>Xmm) Floor space 800%1,650 1,900 2,800 1,900%2,800
HESR = (ko) Weight 2,000 9,000 12,000
3 e
I EI‘K*E’E_}EJIEM Horizontal roll forming machine
I PFL-1220B (& E3&zh) (Hydraulic drive)
PFL-1220X (NC3&Zh) (NC Drive)
PFL-1220B/X
PFL-1220B/X
AW &R AT &2 (mm) Max. rolling dia. 50/55
WK AR ATE (mm) Max. rack holder width 300
AIEN R KIEH Max. rolling module m1.75
ARG EHIE A E (mm)  Max. rack length 1,220
WEHEABENITIE (mm) Max. rack stroke 1,600
FFEFBRT (mm) Opening section distance 152.4
AHHEEAR (mmXmm) Floor space 5,000%6,000/5,8004,000
HEFRE (ko) Weight 23,000/2,2000

NI Sample

(PFM Z7%1 /PFL-1220B 1@ /) (PFM series / PFL-1220B compatible)

18



,Eﬁ Grinding machines

I P:”Eﬁ Internal grinding machines

IG &%l series

O ITIEEEMFHITEBE. SMENNEMNT.
EFRNERHNER

o BT AR MEN AR R B M NR £ SEREFRR T, BRIFIEEIH~
RN, BMEAEE IR MBI ENMIEE. TEAHNESE.

e High accurate and efficient internal grinders for precision parts.

e 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.

m 1T Sample
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IG-06SA
1G-06SA 1G-10SA 1G-20SA
AEOSIN T AFLZRHISERE (mm) Grinding bore 10 ~ 60 10~100 10~200
T{E& ERIHRSEN (mm) Swing over table 400 400 400
TYEERARBENE (Mm) Max. table stroke 185 250 350
THEBRABENIRE (m/min) Table speed 20 15 15
# TN KB EhE (mm) Cross table travel 150 150 160
T e R AR (min) Max. work spindle revolution 2,200 1,500 1,500
B E R (FE4K) (WmmXDmm)  Floor space 1,8001,640 2,400%2,200 2,700%2,250
HEEE (kg) Weight 4200 4500 5,000
= ""tzc
I *_\Ln Eﬁ Broach grinding machines
NACOM %% series
o AF N JIHIEAENEE AW FI b,
o (BRI E R INERE, B TIREFHRIE.
e Concentrated know-how and experience in making
broaches.
o Streamline setup and operability together with our
proprietary software and sensors.
NACOM-420
NACOM-320 NACOM-420 NACOM-426
oIt eWorkpieces
. . Hf H. B AR Fft B AR pEf
AIMTRSRLT] Elechsiatcanelacined Square  Square, round, and helical ~ Square, round, and helical
ATERIMER AL TR K E R (mm) Maximum diameter of round broach that can be ground (mm) — 180 200
AERIME R AL TR &R KK E (mm) Maximum length of round broach that can be ground (mm) = 1,950 2,540
AT BRI AR IR KB E (B3 8) (mm)  Maximum height (including chuck) of square broach that can be ground (mm) 185 185 185
LZEZmipietEs ®Range of movement
TEELEAFE=E (Mm) Left - Right table traverse (mm) 1,950 1,950 2,380
JEMEHETEHEhE (mm) Ram Forward - Back traverse (mm) 280 280 280
I ETBEE (mm) Column Up - Down traverse (mm) 260 260 260
BREHEEEMNARERER () Wheel spindle’s angle of traverse for internal surface on vertical axis (°) 0~50 0~50 0~50
B EMRk AR REEE A () Wheel spindle's angle of traverse for internal surface on horizontal axis (*) +15 +15 +15
o~} ®Dimensions
LA (EH (FEEMM>EEmm)) Required floor space (main unit (W mm x D mm)) 5,800x2,300 5,800%2,300 6,850X2,300
HESE (mm) Machine height (mm) 2,200 2,200 2,200
HERESE (ko) Machine weight (kg) 6,000 6,000 8,000




I ﬂgﬂ:lgl;ﬁ Thread grinding machines

GTE %%l series

o IS R M TR LA, WIRIRZAT. T,

HBERSS.

® I T ERJIA5,400mm,

o TEHBAMIEA, AISSHEHEEMT.

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

e Supports lengths up to 5400 mm.

e High-precision machining through excellent machining technology.

m IR Sample

GTE-30A
«&D GTE-7A GTE-10A GTE-20A GTE-30A GTE-40A GTE-50A
& A0 E)EE (mm) Max. center distance 800 1,500 2,300 3,650 4,500 5,400
BEME EEHIH S A SMNME (mm) Max. grinding outside diameter 200 200 200 200 200 200
BEAS RS HOEBLHC RS (mm) Grinding lead 700 1,300 2100 3,300 4,000 5,000
BERIIRS GMEXEEXAR) (mm)  Grinding wheel size (ODXWXID) | 355X(10~32)X1524  510X(10~75)X2286  510X(10~75)X2286  510X(10~75)X2286  510X(10~75)X2286  510X(10~75)X228.6
BEoHpmaaE () Wheel spindle swivel angle +45 +45 +45 +45 +45 +45
TEEEARTHEE (mm) Max. table stroke 700 1,400 2,200 3,400 4100 5100
A HBTETAR (FE4K) (WmmXDmm) — Floor space 3,440X4,200 5,8004,200 8,0004,200 10,000X4,200 12,2004,200 13,900X4,200
HEEE (ko) Weight 10,000 12,000 14,000 18,000 19,000 20,000
E F E2 ] mg F‘*ﬁ i - .
=R IS Production type thread grinding machines
GTE-SA %% series
o & FRIg R ] IS E R EM R ESDEI/ L ER A EE
o T IANNAE, FREEFHE, HETE.
e Production type thread grinding machine for small-lot or mass
production of automotive and other parts.
e Automate parts for high productivity and to save space.
BT RBI Sample
GTE-5SA2
GTE-5SA2 GTE-5SA4
AFEEE (mm) Max. center distance 200 400
REMEEEHIR R R SME (mm) Max. grinding outside diameter 250 250
BE 4% EEHI HOAR LTI (mm) Grinding lead 150 350
ERKIRS BMEXFEEXAKE) (mm)  Grinding wheel size (0DXWXID) 405X (10~32)x152.4 405X(10~32)x152.4
BEapmalaE () Wheel spindle swivel angle +30 +30
TEEEAEKEIE (mm) Max. table stroke 200 400
HHBE AR (FE4K) (WmmXDmm)  Floor space 2,000X2,800 2,400%2,800
HEEE (ko) Weight 6,500 7,500

20



gﬁﬂﬂ@,i’ém Power Finisher

SHAEH I TERERBMIAMIRS

58 71 SEHL

0 TZ% Machining System

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

T FARE A Sk S IR R RAR ,  Xof i ) i 30 4 20
SR EEHTRBERNEN L.

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

BT ZR% (TEE)
Machining System (tooling)

b7 =]
(=)
stone (solid)

B
Polishing film

bR IT¥=
Shoe Workpiece radius
B 455 Features
o BEMBHFIER & e Making true roundness possible
[ A {E B T BB T e A AN R AR M O S Es . L AR5 SR IE [ . The solid backup shoe and relatively incompressible lapping
N film improve roundness
® SIS ST A E

FIAMTRGRERI, s iGRmast EiRm2ERa0.08um (Rz0.4pum).
o BEE 3T B FEPETRIE (BFR)
{8 AP AR IR SR BB EE LR, RENS[RIAERT 15 A RED L1 T I EEAS N
Te
o SRERIERIBR &
AN RBRA S HRNER, XA EGERAF IR EARE.

e 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).

e 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.

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

u B B AR IE LSRN SREIE Y
Roundness correction Ferrite cap Ferrite cap .

J— {

" el
400X
W (R E S ERIRE SR E AT
SnTET mIE Bearing surface after removing ferrite cap X
. L Bearing surface

Before machining After machining
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I giﬁm%m Power Finisher

MF650

® B8 AR kA156% (S5 ALARIEN 2AELL)

o R B ARKM50% (SARBENRELL)

O RIRZIT. AMSMRAERRRELTHITHBHRFER
o i Rb T E . B BRI AR T

o EFHL HHTAIUER M INSREMIRS, ERAREMEHEENE S

e 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).

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

oil management.

e Film can be changed and recovered from the front of the machine.

e Simultaneously working on pins and journals means this high performance machining syste
to change the setup for crankshafts with different specifications.

m makes it easy

MF650

MF650
BRAE N THYR KA (mm) Max. workpiece length 350~630
BEAE N THIEAR (mm) Workpiece dia. ®95
BENS N THYZE A (mm) Polishing width 15~50
BALTAZ (mm) (4RO ) Max. stroke(Eccentricity) 515
HAFTEE (mm) Supported pitch 31~515
FEH (R Number of arms Max.11
\Y 4 L.
a Power Finisher
LF-500/900/2500NC
o IEHNCH ZFI D ELE =
o FI AR S WA T
e 3 Axis NC is flexible for small volumes and a wide variety of workpieces.
Automatic datum surface sensing system with touch probe.
* 48y P LF-900NC
LF-900NC
BEAE N THYR KA (mm) Max. workpiece length 900
& AHRIF (mm) Max. swing 250
BTSN THOER (mm) Workpiece dia. 20~100
REME N THIZE B (mm) Polishing width 15~50
B AATRE (mm)(fR/OAT) Max. stroke (eccentricity) Max. 60

NI, Machining Level

o T %I
{EFARE #500 (30um)ARBIMET  TENERE.
o T4

{EFARLE #1000 (15 um)ZAAMHNTT , FENEREMARE.
BEALIERIIN T ARa0.5um (Rz2.4 um)HIER 4 ESIRa0.08 um (Rz0.4um)ZAE
Ho

o L&
{EFARLE #2000 (9um)ZERBIMAET  EER | EHIE, REATRF, #—%
IEREARE.
BEMEIERIIN T ARa0.5 um (Rz2.4 um) 9EB 4 & & 2IRa0.04 um (Rz0.2um)
EH.

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

e Machining Level I
Improved surface roughness due mainly to use of lapping film
with a #1000 grain (15pm)
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 II
By using a lapping film with a #2000 grain (9um), surface
roughness can be even further improved beyond level I and
level TI.
Components with a pre-process roughness of Ra 0.5um (Rz
2.4um) can have their finished surface roughness improved to
Ra 0.04pm (Rz 0.2um).
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I gﬁﬂm%m Power Finisher

LF-1500/1510/1520

ophhl, AN TAIINTSE]. 1158 A&

o LF-15002 1M A B A A2 N T &+ AR A SR I T b A 4 4 25
R PRI R

O EEME I SR M I R MIT B M ISR, BRTENT. EHHE.
TEERLSN, FEEBINT I HER.

© L F-1520,2 1NN T &+ A A SR I T i il F UL IR

e Standard machine for Machining level I and II for crankshaft and camshaft
machining
e The LF-1510 is the standard machine for lapping crankshafts and camshafts

. ) . ) LF-1500
and can be set up as one station or as two side-by-side stations.
e | F-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.
e The LF-1520 is the standard one station machine for camshaft machining.
LF-1510 LF-1520 LF-1500
FTEOXNZEIH Main workpiece fhi%h Crankshaft M %¢ %A Camshaft fHH 4 /%05 Crank/Camshaft
MI&% Number of stations 1NN & station 14NN # station 1~ 3L # station
BEME N THOR A E (mm) Max. length of workpiece 640 550 640/550
£ AHRIE (mm) Max. swing 240 — 240/—
BERSIN THOE AR (mm) Workpiece dia. H15~72 H15~72 ®15~72
BERZIN THOZERE (mm) Polishing width = Max. 50 Max. 50
B ARATAE (mm) (IR /O T) Max. stroke (Eccentricity) Max. 60 - Max. 60/—
s]r
I gﬁj]ﬂﬂjlcm Power Finisher
LF-740/1800
o NN TR, NEMEH. BN T2 B I RALK
o XA M TAMMEINEERYK, TERARMITOH.
o IRIFETIEMBREBMITEMITER, O OAMIBARER, EaE
E— T & ST .
o MY EME . HEINT, EA LT HEEER T,
e Fully automatable Machining Level I and I camshaft crankshaft machining
e Transfer type machine that is configurable in multiple station layouts and is
used mainly for camshaft machining.
LF-740

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

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

LF-1800

LF-740

BERS N TR CECHRAO B A (mm)
E5 N THY DAL R EEELAR (mm)
ETE AN THI DA A EE A (mm)
TSI THIFFE LR (mm)

BEA% N T HY4HEN B (mm)

N
A
X
A
o
El

N

Max. length of camshaft that can be worked
Radius of cam space that can be worked
Width of cam lobe that can be worked
Radius of journal that can be worked
Width of journal that can be worked

625
15~60
10~46
16~72
10~40

600
20~40
4~30
156~60
10~50




I l]‘ﬁﬁﬁj]ﬂlﬂﬁ'ﬁm Small size Power Finisher

LF-250

© FHSR AN T/ VAR E M B A D
o AREBHTRE I THINLR

e For lapping of small parts.

e Machines capable of internal lapping are also available.

| NI Sample

LF-250
LF-250
BEAE N THOEBAFI<E (mm) Max. length of workpiece 50~250
RIS TR EARTSEE (mm) Range of 0.D.of workpiece ®10~70
BAINIEEE (mm) Max. microfinishing width of workpiece 40
PRENER AR E (cpm) Max. speed of oscillation 360
RAEER (min”) Max. revolution of workpiece 180
IO EE (mm) Center height 1,000
HHBEAR (mm>Xmm) Floor space 1,600%1,200
HARRIER (ko) Weight 1,000
o LLX A 24 ..
Hﬂﬁﬁgﬁ 7'!:1:”. End surface Power Finisher
SF-70V
o Sk TCVTHIERH#H
© AR AN L/INER 4 B i T
e For CVT sheave surfacing
e For facing of small parts
SF-70V
SF-70V
BEASIN TROEBAFROR A (mm)  Max. length of workpiece 250
BB 0 T A9 (mm) Surfaces that can be worked 1240 ~5NZ1906955E 40mm inside dia ~ 190mm outside dia
BETSIN THFEMAE (B) Angles of surfaces that can be worked 6~16
IRENER A IRE (cpm) Max. speed of oscillation 100
SRR (min) Max. revolution of workpiece 1,000
HHEFR (mm>Xmm) Floor space 1,3501,350
HAKRER (ko) Weight 2,000
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SCHISERIMN TRE,
FH—XTL/D20RFL

MQLEX N TEIT

EREESHATRFLIN IR, B AT BRHE 8= BEN BRI T mA,
BT UEIRITE R A AR T RSB T B ERAAED, 38 JISLHiR
AMEFTE RS FEERSE, FIUMLURSMIAE. (EARILIN AR
RIZ, BAEBHHMEAMNIE, BERMOLENKEESLE5E A
FiZ&BHHIMQL POWER CELLIHTAS , AEBSSISERIINIRE.

LECi

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.

F e TROSEFLIN T
MQL machining of a crankshaft

O EIT I, BINIMERSESE
e Non-step drilling, increases efficiency five-fold
BWULERYSNT  Conventional drilling
| 100mm .
17TmmX7R
—————>

hmt[l

BEMQLATIZAS MaL driling

100mm

FOTRIE: 51%
Work Time 51 second

1414 Drilling condition
HSSHAREESL (HSS Long Drill): & 5mm
IHIEE (Cutting Speed): 20m/min
reaRE (Feed): 150mm/min

1HI& 4 Drilling condition

> P—— MQL3E S 4AwE5SL (MQL Power Long Drill): & 5mm
)% (Cutting Speed): 80m/min
HE4AEE (Feed): 750mm/min
o E T N THEMENM TR ENE SR, EBXIN MR AT
e Supports flexible production for efficiency improvement and space-saving.
Manyt;/pe
B o
(BMEN T HDy) MQLEZ T
In line center MQL high-efficiency machining
W Gitd IR AR
Single special purpose machine
FEIEHLR
Transfer machine
gD
Small type
Hig = = PN MQL3& F <Ak EE S5
il Volume of production LD MQL Power Long Drill
\, -
B NIA%E  Work Materials

o i EOHE. A ERFEEIATL
 Qil holes of crankshafts, pinion shafts, transmission shafts.



I MQLE;&”HIETE MQL Power Cell

DH524/DH514/DH314/GH423

o KiEEIREMMFI 7L T R4 =203, M "MQLiT”,

IHHETEFAEHEMT

e Achieving high-performance machining in a small space with support

for “MQL Machining” to dramatically improve productivity in crankshaft drilling

operations.

| NI Sample

DH524

DH524 DH514/DH314 GH423
[ 2227
1772 (X-Y-Z)(mm) Stroke (X-Y-Z) 500<200<460 500X125X460/340<X125X460 475X200X300
R 3 FEE (X-Y-Z)(mm) Rapid speed (X-Y-Z) 484848 483048 48<32X48m/min
AR (X-Y-Z)(mm) Acceleration (X-Y-Z) 0.46X0.42X0.82 0.46X0.26X0.82 0.46G<0.36G<0.82G
o-Lif
FHHEE Spindle taper KM6350 or HSK-A63 KM6350 or HSK-A63 KM6350 or HSK-A63
EHFER (min”) Spindle speed ~8,000 ~ 8,000 ~8,000
EhhEEH] Spindle motor 5.5/3.7kwAC=E 4 FE 471, Spindle motor 5.5/3.7kwAC=E 4 FE 4L Spindle motor 11.0/7.5kwAC =4 e 471, Spindle motor
OATC
TRAKAHE (%) Number of stored tools 12 9 20
TIE Magazine JTIEE##h=t Movable magazine type JIE® 3z Movable magazine type B Armtype
TE%EERE Tool selection method =B E Fixed address S EE Fixed address IS [EE Fixed address
TESKER (Mm) Max. tool diameter 90 ®90 ®90
TARZKKE (mm) Max. tool length KM6350---240 HSK-A63:--235 KM6350---240 HSK-A63:--235 100
TEHEAKES (k) Max. tool weight 3 3 5
LA R~
BEE XA EE (mmXmm) Width by depth 1,200<4,100 1,2003,000/1,000 3,000 1,300X3,280
BE (mm) Height 2,000 1,570 2,050
AR E (Kg) Weight 3,850 3,000 5,300

Bx=/NTHLEK Carbon processing machine

~
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2 O N THEEREMERAN, EREELE, BFHEUEMEN "RelEE" -

REER
ES

Before operating any machinery be sure to read through the "Safety Handbook"
for your safety.

O B R T AR A R e E B M RE R T T E BN A &

®The designs, specifications and/or dimensions in this catalog are subject to change without notice.

OARMPHHEIERIBEF A MABEE, FREUKKETHE (BRETAKRE) o

®The data in this catalog was obtained from our company's internal experiments and was acquired in a
specific test environment (see the specific explanation in each section).

A= (RE) BRAA]

=S 2F
ERS2E
KBRS 2
s 28
KXa 28
TR RE
RESFH

EETERRELK1988SEARSRHDAESER

It ETEAR BN AE 128 BEERAEO-1111E
BRMHIEXEZELKEFE67SEIAEFRDE405E
TTENETILAR G E#HLS HRKEIL4E
IHTEFEAEUALRHEHEHI_K2E SAREEE %, 28
BMIEERNTRINEFHAFEREN=ZBEREHRODEHI2E
I ETETEHMNKXEHM%E128SGiE

EMEKETEERX S AKIIZSHHERAELS27E

MEFRZHOLH)BENHBIR 2 F

FEIHFEKRETEFRAT LK (BX) mE#E39S

Hi 4w 201702

k%% 100020
HR%% 401120
4% 110000
4% 510670
i 4% 430056
Hi %% 315000
#E 4% 130062

B 4% 215618
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