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Optim for machi;hinb large parts for any industry
3 !
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Energy-related industry, aerospace industry, construction machine and transport machine Large size horizontal machining center

The FH1000SX / FH12508X contains a dual ball screw drive (Y-axis and Z-axis) , and a spindle that enables the user to choose from

Top-level performance in machining et mach 1o receydu g o S ol meads 1 adeion 1o 5o o A Suoeion iy et 1
l ar g e-s i ze p ar t s o f ever y i n d us t r y support fast and highly accurate machining of large workpieces.

Large size horizontal machining center equipped with quill spindle

The FH1250SW and FHE00SWSi, which are equipped with a quill spindle, have integrated machining processes which in the past would have
required a bridge-type machining center as well as a horizontal boring machine. This achievement of integration into a single machine can
reduce setup change time and improve produstion eficiency, in addition to raising the machining accuracy of single-clamp machining. The 1
FH1250SW and FHE00SWSi feature a pallet changer, magazine unit that can set multiple tools, feecrate with high-speed performance, and

other characteristics of a machining center, and also achieve a high level of productivity through an original JTEKT high-rigicity quill spinde. FHI1I000SX / FH1I250SX

mn Workpiece (anﬁe. mn Rapid feed rate,
FH1250SW =5 the largest in the class 55 _the fastest in the class
B"dﬁg-"ype e Eo”?ﬁ = or maximum&fastest Maximum workpiece swing, maximum More than double speed performance is
machining center machine FH1600SW5i workpiece height and maximum stroke  realized compared with large-size machine

are realized to be the largest in the class. tools such as horizontal boring and milling
machine and 5-face machining center.

FHI250SW / FH1I600SWSI

maximum&fastest



FH10008X

FH1250SX

FH1250SW!

FH1600SWS5i

maximum

S
1,600mmx1,400mmx1,850mm
5,000 2,200mmx1,600mmx1,850mm
¢2,400mmx1,800mm 5,000: 2,200mmx1,500mmx1,850mm
¢$3,200mmx2,200mm 8,000k 3,000mmx1,900mmx2,100mm

The largest in the class

New world of machining center

In recent years, efforts to combat environmental problems such as global warming have been hastening the develop-
ment of eco-friendly diesel engines for trucks and agricultural/construction machinery, as well as fuel-efiicient
compact et aircraft. While advancements have been accelerating within renewable energy sources such as wind
power, demands have increased for equipment used in plants which supply new types of energy. such as shale gas.
Equipment and devices used within these fields have a tendency to be designed larger to improve energy efficiency,
which brings a demand for machines with a wider machining range and high productivity which can produce larger
parts more efficiently.

The FH1250SX has a maximum workpiece swing of ¢2.400 mm, and can hold a maximum load of 5,000 kg.
The FH1600SW5i has a maximum workpiece swing of ¢3,200 mm, and can hold a maximum load of 8,000 kg,
making it capable of supporting large workpieces of the maximum standard size class, for which it has the neces-
sary and sufficient machine stroke. The FH1250SW and F H1600SWS5i are equipped with a quill spindle that
allows better accessibility to the inner areas of workpieces, enabling machining of deeper areas.

-
Maximum
load weight:

FH10008X

FH12508X

FH1250SW

fastest

40m min

* Includes tme for main arm shit,

Boasting the best speed performance

in the class while maintaining rigidity

In the past, box way slide machines with high damping performance well sustainable for high-load production
were widely used for machining large-size parts. Recently, however, demands for higher productivity resulted from
higher speed are growing stronger even in large machining centers.

The high-speed and high-rigidity feed enables the adoption of a cylindrical roller-type linear guide, making the
rapid feedrate 42 m/min. (X, Y, and Z axes) on the FH1250SX, and 40 m/min. (Y and Z axes) and 35 m/min.
(X-axis) on the FH1600SWSi. Y and Z axes, which are most susceplible to machining load, have a dual-drive
system which is made up of two ball screws. Major components supporling the axes, such as bed, column, and
table, are designed by CAE to have the optimal layout of rib, thereby to give suficient rigidity. Furthermore, the
rigidity of the machine's Y-axis has been improved by maintaining high rigidity through the utilization of six linear
guide blocks on the Y-axis, and creating the optimal layout for the linear guide and ball screw. In addition, a larger
spindle extension amount has decreased the distance from the table center to the spindle nose.
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Details of functions < Spindle

Each and every spindle is backed by its own specific type of outstanding technology.

!
Standard spindle optimum for machining of iron and cast metals
[Spindle speed] 6,000min- Totae Rotation speed: 6,000min-' upit

[Spindle nose shape] BT No.50

[Spindle motor (short-time/continuous)] 30/22kW
[Max. torque] B00ON-m

[Spindle diameter (front bearing bore)] ¢ 110mm

Both axial and radial rigidity is sought after in spindles operating with
large cutters. To satisfy both requirements. the 8,000min’ spindle is
equipped with a double row cylindrical roller bearing on its front. This
beering has a large radial load capacity and is therefore able to withstand
heavy duty loeds and impacting loads.

LI S b
0500 800 | 1500 2500 6000

Spdle speedmin’)

“craue

Angular ball bearing
ZiT and air lubrica= o~

Do.ble tow uylindii_al 1clle beaing
Giland ai” lubrication

Double =i seal siuclus

Spindlc -zpor cap replasemen moth=d

High efficiency cutting of iron and cast metals

M Elevator parts
[Workpiece materiall FCD450

Milling

[Tooll @125 face mill

[Spindle speed] 640min‘!
[Cutting feed rate] 1.400mm/min




Spindle X Details of functions

X
Large torque 6,000min" spindle achieving the best performance in its class

[Spindle speed] 6,000min-! Rotation speed: 6,000min- Outeat
[Spindle nose shape] BT No.50 TS0 pnien—
" N N 30-min. ralir
[Spindle motor (short-time;continuous)] 37/30kW TS e
25%ED

[Max. torque] 1.008N-m 15%ED e
[Spindle diameter (front bearing bore)] @1 10mm 273
Both axial and radial rigidity is sought after in spindles operating with large Clrin g 24
cutters. To satisfy both requirements. the 8,000min" spindle is equipped égé ontinuous 1o
with a double row cylindrical rollsr bearing on ite front. This bearing has & ] 185
large radial load capacity and is therefore able to withstand heavy duty
loads and impacting loads. This machine has a high-toraue spindle of 1,009
Nm, with double the cutting ability in low speed ranges (under 500 min')
compared to standard spindles,

0 1500 5000

2 5

Cil jacket cooling

Hizh surability disk spring
Oil and air I_brication

Cylindics roller besring

fuble air sesl stucture Ciland i lubiica. o

Spindle tape- czp replacement method

Best cutting performance in its class with a 1,009N-m large torque spindle

BEModel piece
[Workpiece material] HPM7

EMilling Efficient face milling in low speed ranges
[Tool]l @160 face mill
[Spindle speed] 400min-
[Feed rate] 1.600mm/min
[Depth of cut/width] 6/130mm

(em?*/min)
=

2 500 1,248

s ;
WBore hole machining E 930
[Tooll 92 Boring 3 Fp—

[Spindle speed] 500min-
[Feed rate] 200mm/min

spindle spindle
6,000min' 6,000min*

Details of functions < Spindle

Large torque 15,000min"' spindle FH1 3
Multi-use spindle that achieves 530N'm in low speed ranges, even with a high-speed spindle [OJ¥
[Spindle speed] 15,000min- Toae Rotation speed: 15,000min oupst
[Spindle nose shape] BT No.50 15%
: i stesonny 2 cmn.ateg
[Spindle motor (short-time/continuous)] 37/30kW 10-nin g Comne Y 32
cusahy 7 Cz
[Max. torque] 530N'm e Lancie Lz
; o C
[Spindle diameter (front bearing bore)] ¢ 120mm 5 T ]
oo\ ot
This s a multiuse type spindle that bossts high rigidity and rotational acouracy, B3 —— I
enabling the machining of a wide range of workpieces, from the slow cutting of
steel to the fast cutting of aluminum. This spindle utilizes a newly developed B
preloading adjustment mechanism that stebilizes high toroue in low spesd s 28
ranges and accuracy in high speed ranges. 1937 i
‘ 13
_ oo o b ‘ 1 2f0  ss0 o
s [igh Flbility D -

DAL BEARING SERIES
-row ceramic ball bearing
Oil and ar lubrication

Oil jacket cooling
Cylindiical oller beating
Oil and air lubrication

High durability disk spring

Spindle taper cap replacement methort

Variable swilching prefoading mechanisi

High-efficiency and high-accuracy machining with 15,000min"' large torque spindle

MTest piece mMilling  [Tooll ¢125 face mill
[Workpiece material] S45C

[Spindle speed] 800min-!
[Feed rate] 2,688mm/min [Depth of cut width] 4.5/100mm
Minimizes heat generation i'nheh\z)h soeed ranges

Efficient face milling in low speed ranges (front bearing exhaust temperature)

(cm?/min) (cm?/min) (Index)

£ 1500 £ 1500 2 10

o -} g 0.5

& 50 1,248 2 500 g

g g s

a a [ " 20 =

< Standard  Large torque ~ Large torque < Conventional ~ Large torque H Conventional ~ Large torque

spindle spindle spindle spindle spindle spindle spindle
6,000min?  6,000min" 15,000min"* 15,000min 15,000min! 15,000min"' 15,000min-!

High cutting performance similar to Significantly higher cutting Achieves both high-rigidity
spindle (8.000min" largs torque spindle) performance with the conventional and high-speed rotation
for heavy-duty cutting spindle (15,000min wide range spindle) (20% reduction in temperature rise)

8



Long stroke,
h1g11 I‘lgldlty quill spindle
V t JTEK L our tage

A high rigidity Quill-axis (W-axis) with

Details of functions < Spindle

the longest stroke in its class.

This newly developed gear-driven guill spindle is optimal for
and exhibits powerful deep large-diameter hole drilling and
FH1250SW

[Spindle speed] 3,000min-

[Spindle nose shape] BT No.50

[Spindle motor (short-time/continuous)] 45/37kW

[Max. torque] 1,313N-m

[Spindle diameter (front bearing bore)] ¢ 180mm

[Quill spindle stroke (W axis travel amount) ] 550mm

Torque Rotational speed: 3,000min upt

e
Conrupus rte
a7
P
| Contrumns
are:
1333
105! 4
1
o 7 e73lione | som
Spindle spaadmin) %1 2717
FH1600SWS5i

[Spindle speed] 4,000min-!

[Spindle nose shapel BT No.50

[Spindle motor (short-time/continuous)] 55/37kW
[Max. torque] 2,116N-m

[Spindle diameter (front bearing bore)] 200mm
[Quill spindle stroke (W axis travel amount) ] 750mm

Torauo Rotational speed: 4,000min' it

e
e
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=
28,
b
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d
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1o 3
‘Spindlo spoed (min)

cutting iron and cast metal parts,

boring.

Oil jacket cooling

45/37kw spindle motor

’.‘ Ihilits
[ilign Elaiiey
4-row large diameter
angular ball bearing

Quill spindle

Spindle gear Gear change High rigidity thrust bearing

Best cutting performance in its class with a 1,313N-m large torque spindle

Milling example [1](w=0) End milling example [2](w=0) Drilling example[3]
Chip discharge: 1,248 cms/min  Chip discharge: 366cms/min  Chip discharge: 918cma/min

[Material] S48C

[Tool used] ¢160

[Spindle rotation soeed] 400min"
[Cutting width] 130mm
[Cutting depth] 6mm

[Cutting feedrate] 1,600mm:min

[Material] S48C

[Tool used] ¢40 Throw away
[Spindle rotation speed] 1,590min*
[Cutting width] 20mm
[Cutting depth] 32mm
[Cutting feedrate] 572mm/min

[Material] S48C

[Tool used] $150

[Spindle rotation speed] 297min*
[Cutting feedrate] 52mm/min

FH1600SW5i

Oil jacket cooling

55/37kw spindle motor

4-row large diameter
angular ball bearing

Quill spindle /

Spindle gear Gear change High rigidity thrust bearing

Best cutting performance in its class with a 2,115N -m large torque spindle

Milling example [1]1(w=0) Drilling example [2] Example of boring [3]
Chip discharge: 1,568cms/min Chip discharge: 997cm3/min  Chip discharge: 337cm?/min

[Material] S48C

[Tool used] $200

[Spindle rotation speed] 310min'
[Cutting width] 140mm
[Cutting depth] 16mm
[Cutting feedrate] 700mm/min

[Material] S48C

[Tool used] $101.6

[Spinale rotation speed] 280min’
[Cutting feedrate] 123mm/min

[Material] S48C

[Tool used] $230

[Spindle rotation speed] 69min*
[Cutting depth (radius)] 13mm
[Cutting feedrate] 38mm/min

ool longavity and cutting accuracy 10 be discussed separately.



indle x Details of functions

JTEKT's spindle promises assurance over a long period and takes maintenance into consideration.

R

JTEKT's dedicated spindle manufacturing

The spindle is the heart of the machining center, and as such
it is manufactured under strict accuracy control. Confirmation
checks look at dynamic balance, temperature, vibration. noise.
and so forth. and, after ensuring all allowable limits have been
maintained. the spindle is instelled in the machine.

Hig-sbsed soincle runming rest

Basic design particularly focusing on low vibration.
A spindle vibration within 2 microns* has been accomplished (measurement with a 15.000min- spindle).

We have developed a low vibration, high speed spindle which suppresses vibration and runout across the entire range up to the
maximum speed, This feature contributes not only to the improvement of cutting accuracy but also to the extension of tool life.

The spindle taper cap replacement method
takes ease of maintenance into consideration.

FH1600SW5i

Even in the rare chance that a failure does occur, a replacement
spindle cartridge that has been checked at JTEKT for operation
and quality can be instelled in its place, keeping restoration time
down to a minimum. Furthermore, the separate spindle taper
makes individual cap replacement possible as it is integrated with
the taper, even in the event of taper damage caused by
accidental interference,

s auerontesa e

Details of functions

Technologies which have continuously supported the aerospace

industry down through time are materialized in our machining center bearings.

'We have been supporting the aircraft and aerospace industry for 30 plus years and

our pearings are used in many of the jet engines manufactured in Japan.

By providing the latest technology. we keep satisfying every rotation technology need from the ground to outer space.
The technology cultivated over this period has been materialized in machining center bearings.

High speed limit performance - 1.5 fold
Temperature increase - 30% reduction

In 1984, JTEKT were the first in the world to succeed in the practical use of ceramic bearings. Over the years
since, we have gradually built up the processes such as design technology. precision and high-efficiency
machining technology and mass production needed to use ceramic materials in roller bearings, and consequently
now meet those factors such as speed, reliability and price demanded of machining center spindles.

The High Abikty bes s 6 sacptad -6 15.000mrT. Z000MAY 4.005MY BT 050 sondle

Spindle



A rigid PlathI‘m qficomparable to any others
assires stableproductionioyeria long period.
JIECTs asic apgroach tolerds macrine d

[sglagament daused 0y exterma| fordes iz

e
GUTHEN

Unrivaled rigid platform allowing

the spindle to achieve it's full performance

FCDB00 column
featuring both high speed performance and heavy duty cutting capabilities

JTEKT's original high casting technology has made it possible to contribute materials which are not only complex
in shape but also large. such as the column. to the creation of the FCDB0O. As a result, it has been possible to
create a light weight machine with & rigid colurnn. Furthermore, using FEM technology. the development of a low
center-of-gravity column with satisfactory moving performance was completed. With this, high rapid feed rate
and high acceleration are accomplished while a high rigidity against cutting forces is maintained

High grade cast iron high rigid bed

keeping machine level stable over a long period

The bed supporting the moving body is designed using FEM analysis technology.
And the bed has sufficient rigidity and substantially improved moving level. This.
feature makes stable axial feed possible with high speed and high acceleration.

A Rigid cylindrical roller slide
able to withstand high speed, high acceleration travel while still maintaining rigidity is adopted

Compared to the ball guide, the cylindrical roller slide features less elastic deformation against loads
and smaller displacement caused by load variation, as well as possesses superior vibration damping
characteristics. This feature makes it possible to position quickly with smaller orientation changes
upon sudden acceleration or stoppages, contributing to a higher level of production efficiency.

Rigidity Damping capacity End mill uting perfomance (S48C)
(times) (ms) (cm/min)
. 22~27 | 26 g 132 Because of JTEKT's assembling technology which
& S § 75 allows for strict mounting face accuracies. the rigid
g 10 s 9 ovlindrical roller slide offers the best rapid feed rate
3 and acceleration in it's class.
Ball Cylindrical Ball Cylindrical Ball Cylindrical
roller roller roller

High rigidity and high accuracy table able to endure the weight of large workpieces

The NG indexing table conducts table indexing in units of 0.001° even with a heavy workpiece loaded onto the pallet, The high-rigidity
and high-accuracy cross-roller bezring on the FH1000SX and the large sliding slide on the table periphery of the FH1250SX and
FH16005W5i secure the load and counterbalance the weight of large workpieces with suitable support rigidity. These mechanisms
minimize vibration on the pellet and enable acourate machining. even with unbalanced load weights and cutting loads.

FH1000SX | FH12508X / FH1250SW. | FH1600SW5i
Maximum load on pallet 3.000ke. 5000k 2.000ke
FH1000SX table cross section FH1250SX/FH1250SW/FH1600SW5i
table cross section

Pallst clampst Pallet

Hotzting tabls
NG indexing table NG indiexing table (with NC encoder) | op.
Table indexing accuracy +7sec +3.58ec +7sec
bl indexing repestabiity +3bseu +2seC | +3bsec

is a special specification.
* The 1° indexing table s not included on the FH1E00SWSi.

14



Precision technology > Details of functions

Unique PI‘eClSlOIl teChHOIOgy only achievable
with the inside-out knowledge of the cutting field that JTEKT possess.
Various factors can effect cutting accuracy. The FH Series is packed with & number of precision

technologies that only JTEKT have had the opportunity to cultivate down through the years with strong
involvement in the mass production of automotive parts.

-

3 approaches for achieving precision cutting

Suppress heat generation
[Ball screw shaft cooling] Reduction of heat by cooling the spindle core
[spindle oil jacket cooling] Reduction of spindle temperature rise
[Dual ball screw drive] Reduced heat generation through motor size reduction
[1,500min" large torque spindle] Reduction of spindle temperature rise with a multi switching preloading mechanism
[High Ability bearing] 30% reduction of bearing temperature rise [€XEm

[Working oil cooling]
[Coolant cooling] (€

Elimination of heat transmission
[Multi trough structure] Suppressing the effects of chips and coolant heat
[Y-axis motor heat isolation coupling cooling] Suppression of ball screw elongation

Heat effect control

[Large heat capacity bed] Reducing the effect of thermal disolacement
[Thermally symmetrical structure] Reducing heat-related column twist
[Spindle Thermo Stabilizer function] Direct measurement and correction of spindle elongation
[Scale feedback]

Accuracy.
Posit oning accuacy (X Y.2) C +£0.002mm

Fepeatatilty (X V.2 £0.00 T
18 acouracy @) £355c
2000

[Touch sensor function]

Manufacturing technology for realizing precision cutting

Acouracy machinng of ineer guide mounting face 5 ndl= bal

Details of i Precision technology

Ball screw shaft cooling

Spindle core cooling performing stable and high accuracy machining

Heat displacement is restrained and stable and high accuracy machining is performed by always discharging the controlled cooling
oil to the spindle core of ball screw which has core empty structure in order to follow the bed temoerature. Furthermore. this maching
is of highly reliable design in which excessive load due to thermal expansion of ball screw is not given against the support bearing
restrained by means of double anchor method.

Spindle Thermo Stabilizer function [CIER

Spindle thermal displacement correction function used to
correct spindle elongation formed after an extended period of operation

A displacement sensor installed at the end of the spindle
is used to directly detsct spindle edge position, which can
be easily displaced by heat generated inside the spindle
during extended operation. Z-axis direction deviation is
suppressed as much as possible in order to accomplish
precision cutting. o

Reduced to 1/8

Gap sensor

0
Conventional  New
technology

Scale feedback (X, Y and Z axes) Touch sensor function

An optical scale makes lasting precision
positioning possible.

The touch sensor is used to align the workpiece.




Reliability starts with chip disposal. The design of a multi trough that makes
it possible to deal with chip disposal directly beneath the cutting point.

[Ell Multi-trough double chip conveyor

E Vertical cover

To enable smooth processing of chips, three coil conveyors
are installed on the FH1000SX, FH1250SX, and FH1250SW.
and four coil conveyors are installed on the FH1600SWSi

H External nozzle coolant

The nozzle instzlled at the spindle nose supplies coolant to
the cutting point.

Ghips are processed efficiently by constructing the machining
chamber interior from vertical covers. Futhermore. chip
accumulation at the work position is prevented by an
operation door with a shape that has been carefully designed.

n Overhead shower coolant

The coolant nozzle installed in the ceiling discharges coolant,
keeping chip accumulation inside the machine down to a minimum.

H Spindle-through coolant

Coolant is supplied through the spindle center to the cutting edge.

Itis effective for lubrication and cooling of the cutting point, chip disposal
and extension of tool life, (Delivery pressure: 3VIPa and 7MPa are options.)

Spindle-through coolant 3MPa

Coolant supply unit with take-up chip conveyor

Chips collected in the center trough are transported outside of the machine by the chip conveyor. Two types of chip conveyors are
provided to choose from depending on chip shape and material.

Standard n
scraper type coolant supply unit with chip conberyor  Two-tiered coolant supply unit with chip conberyor

Also supports the disposal of
continuous chips.

floor conveyor

Bottom

Scraper conveyor scraper conveyor

Scraper Drum filter Scraper Drum filter

[efYTN Optional parts
Coolant cooling. chip box,

mist collector and other optional
accessories can be added.

Splash gun Ol skimmer Coolant cooling




ity x Details of functions

Details of functions < Reliability

To provide the customer with assured operation,
we work hard to make even the unseen portions of the machine more reliable.

Improved reliability in wiring and piping supporting higher speeds and acceleration
The speed and acceleration of axial feed have increased, and
consequently the reliability of hoses and wire cables has become
very important, As hoses and cables rub against each other, and
since the damage to brackets increases. we design machines
with careful consideration to the layout of hoses and cables and
their wiring and routing. and to the strength and maintainability of
brackets.

Brackets designed
using strength
analysis

tied to reduce sagging - a
measure in response to higher
speeds and acceleration,

Concentrated device layout making daily maintenance easier
: 13 The central |ubrication, hydraulic and pneumatic devices
The pursuit of Rellablllty - one of JTEKT’s starting points

are arranged together for easier daily inspections.

Stable accuracy and an improved MTBF (mean time between failures)
are both necessary in order for the customer to feel assured with reliability.
The design of the FH Series pursues high quality. high performance and long life.

2508X,

A substantial decrease in the number of wires and thus less
wiring problems have been achieved through the utilization of a
wire-saving unit for the wiring of devices that are configured
centrally. This wire-saving unit improves maintenance workability
by displaying connection status and enabling easy installation
and removal of wires and cables.
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Securing accessibility and work space

Accessible operation door

Details of functions < Workabil

A step providing easy access to the spindle

By positioning the operation panel on the left-hand side of
the machine, we have crezted a wide opening and reduced
the amount of eye travel reguired. This in turn reduces the
physical strain on the operator by not demanding &
constrained physical posture.

This pn=1o shows FH] 2

APC door with good accessibility

By bending the bottom portion of the operation door into the
inside and installing & work step, the operator is able to stand
close to the spindle and work can be performed safely.

Machine center
v

The HI1000SX slep 1s v sleps ~igh,

This pheto shows F-~ 2505,

ows 11112578X,

In make for easy loading“unloading of large workpieces z platform has been provided at the top of the APC.
It is possible to stand close to the pallet and work can be carried out safely.

Thi= photo sh-ws FH
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Workability  Details of functions

TOYOPUG-Touch

HMI in the IoE* era
Simple, safe and connectable

Renewed operability il J-Operate |
Realization of simple operation il JNavigate |
Visualization of equipment status i J-Support |
Batch management of equipment information i J-Manage |
Equipment diagnosis utilizing loE H”"

“Rather than 'loT", JTEKT utiizes "IoE" (*Intemat of Everything’). in which people, objects, information, and services are interconnected.

Details of functions < Workability

Renewed operability

Visible and effective operation thanks to batch data display

Consolidates information onto a single large-size display screen
and displays 2 keypad window when necessary

Operation
status screen

Realizatian of inspirational operation

Suresh swinitg and vinchng infout mirnics the operability of a smart phone,
maling =~e TOYOPUC “Tauch easy to use and easy to learn

Pictures and letters
can be made easier to read
by enlarging the display

Enables page scrolling

and fast list searching

Realization of simple operation

Minimal number of screen calling operations
louniized menu enaoles screen calling rom eny screen in @ maximum of o operations

T lacno.
Program Tool Periodic hPfdeSf and
status control  inspection old (1 sec.)
¢
F ‘)]
Monitor Maintenance = System Help

Easy program status check before starting machining
Details, subprogram construction. and tool

status can all be checked before starting Program preview Sub-program
machining just by selecting a program from ~ —

the program list screen

Displays keypad window
when input is necessary

=




Workability  Details of functions

Visualization of equipment status

Il J-support |

Supports operations performed at customer work sites with functions that visualize equipment status

~Periodi pection function~

Notifies the user of inspection
periods and provides reliable
inspection support

@ Notification of inspection periods via
messages

@ Inspection areas and inspection
procedures can be viewed without
consulting a manual

@ Registration of completed past
inspectionsmeastrement resuilts

isualization of status ~Equipment monitor ~

Supports maintenance by
allowing on-screen assessment
of equipment status

® ON/OFF status of devices can be viewed
without having to check devices directly

@ Device localions can be identiiied
easlly through image enlargement

@ Internal ladder circuits can also be
viewed easily

~Energy monitoring~

Supports energy saving activities
by visuglizing energy usage

@ Energy usage can be viewed easily on
graphs and lables, and dala enlry is
also possible

@ Current energy usage can be compared
with past energy usage of the selected
pericd

® Effects of enabling; disabling energy
saving sellings can be viewed

Batch management of equipment information

nction~

ualization of longevity ~Longevity management

L= === Supports planned maintenance
through notifications of when life
is almost over

@ Notifies the user of inspections for parts
that are nearing the end of their lives

@ Minimizes machine siop time through
preventive inspection/part preparation

@ Inspection areas and inspection
procectres can be viewed without
consulting a manual

iauaiz'aﬁun CIECREIENEY  ~Operation monitor~

Supports production control and
via graphs showing past
operation ‘machining
performance
@ Performance can be viewed easily on
graphs and tables, and data enlry is
also possiole
® Current performance can be compared with
pas performance of the selected period
=. @ Performance can be viewed easlly by shift

Il J-Manage |

Batch management of tool/pallet information

Tool management function

@ Allows automatic indexing of the
selected pot without having to know the
tool installation position

@ Protects tools by using ATC speed
‘commands suited to each tool

@ Enables prior assessment of abnormal
orinsufficient tooling

Equipment diagnosis utilizing IoE

allet management function

® Automatically calls the machining
programs set for each pallet

® Enables the setiing of compensation
values for each pallet

® Enables omission of unnecessary
machining

1=

Shortens error recovery time thanks to quick support

What should | do?

Support provided whenever
required by the customer

emote acces:
Connects to equipment in real

Support leam
Operator

Additional functions of TOYOPU

C-Touch

Is of functions < Workability

@ Stendard , []; Optional

Classification

Funtion name

Included

J-Navigate | Basic functions

Running status display

Program list display

Program edit

Command list display

Macro list display

Workpiece coordinate display

Operation guidance function

Parameter settings

Message board

Basic functions.

Document browsing

Fault list display

Fault history

Operation history

Signal status display

System management

Backup function

Production support functions
J-Support

[ Machining performance

Operation monitor
| Operation performance

Cycle time measurement

Energy saving functions

Energy saving settings

Energy usage monitoring

Secured function

Periodic inspection function

Longevity management function

Equipment monitor

Unit maintenance (Easy recovery function)

faintenance functions

Software diagnosis function

Fault analysis function

Tool management functions

J-Manage

Tool number conversion function

Tool offset function

Tool longevity management function

ATC variable speed function

Offset updating function

AC condition setting function

Machining condition setting function

Stored tool data save function

Abnormal tool list display

Spare tool list display

Tool position display

Tools in use st display

Automatic indexing function for tools that require change

Highrperformance Data updating function at tool mounting/removal

magazine operation panel
Tool ID function

Pallet management functions

APC management

Pallet compensation

Muttiple workpiece mounting

Rerote support

Diagnosis data collection function

Remote diagnosis function

D e|®e® e 11100060006 e00006000000 1060060000000 0000000000




Service system > Details of functions

A convincing before-after sales system centered on a permanent exhibition site
JTEKT's Customer Center was opened in Kariya, Aichi Pref. in 1999 as one of the largest permanent exhibition sites in Japan.
The sales, before-sales and after-sales service and training school divisions accepting direct contact with customers are
integrally located in this center so that the best solution to meet customer's reguirements can be found.

Customer center outline

Location: 1-1 Asahimachi, Kariya-shi, Aichi Pref.
Opened in October 1999

Exhibition area: 2,110mz

Permanent exhibition: Grinders.

machining centers, cutting machines, etc.

J,l‘ l,lhl Lilunia

At the customer centelr the best! solutlo for the customéll: s
requirements are proposed on a 3 element basls
We hope that you will take the time to visit.

Observe

Exhi

@Cxhibition of cells:machines most suited to the customer  @Introduction to leading edge technologies
@Exhibition of total engineering potentials including those of group companies

ion

Work d isplay

Technical
aacord el A introduction
g

Machining center | according ) iniroduotion
corner A o the industry |l 4% v digital display

Touch and confirm
@Confirmation of technology by carrying out before-sales service tests @Operation training at the training school
@Education of SFC, personnel training

Processing
technology
corner

SFC*Dojo
(training place)

Training room

#SFC (Sequentiel Funotion Chart)

Have discussions
@Technical exchange meeting by DE* utilization @Exchange of the latest information through events

Consultation ‘@Machining consultation before the machines

Digital
engineering
room

*DE (Digtal Engineering)

Details of functions < Service system

Speedy and precise customer correspondence.

We have established Service Headguarters in Kariva to consolidate the management of customer equipment information, and have
arranged a system where call centers allow direct correspondence with customers, and parts can be supplied quickly.
Parts manufacturing line
Free 2 el gtelephone suppor, Unit reparr line
English correspondence available Shipment of repaired parts
Specialized repair service line
oA customers. Specialized after-service line independent from production line

Repair parts Repair part supply

Shipment of parts
Parts center

100% of urgent parts shipped within 24 hours
Shortening of machine stop fime due to the change to a unit inventory
Repair order

SPI* System

Customers
Service headquarters
Inquiry correspondence Call cent Order of parts shipment Er el

Work order

Free PZTITSg telephone support.

h\’/ﬂ JTEKT RemoteCare’! support
==l(=z

Dispatch/Restoration

Service base

Dispatch of serviceperson within 8 hours,
Completion of restoration within 48 hours

Utilizes a high-level search engine and text mining to search and mine large amounts of data from

® the customer or machine in order to propose optimal solutions in the shortest amount of time.

m Shipment of urgent parts within 24 hours

m Dispatch of serviceperson within 8 hours Completion of repairs within 48 hours ‘
m Global parts management by SPI*2 System ‘

#1: Remote diagnosis system (option)  *2: SPI (Service Parts Inquiry)

Global service extending throughout the World

JTEKT shares a strong cooperation with its overseas bass offices. and is able WDomestic Offices/Bases

through these offices to provide secure and relizble service on a global scale. o
Our specialists have received rigorous training in order to support customers in
€
every way, all throughout the world Holaru regionsupport - ¢
MOverseas bases (Hiroshima) | (Niigata)
g / Tohoku region
¢ 3 o swportgroup.
. i o G\mma suort
(Gormany/Krfold) = s : Ly
TMEG <y 7L 3 S Eastua
A sipportgrow (Saitame)

Hamamatsu support
(Hamamatsu)

o

e g i o Xt
THEE - ™ outh Korsa/SeaLl
ka/aumbsurmamvTM Dy & TP A south KorearSaou

|
(rda/Gurgaon-Pure: éx kre-Craral @

ITAM

(T —

Support HQ
isEAS (Kariya)

o (f'\a\lal\d Barigkok)

J

.
Jibs
1 {indonesia Jakarta)

West Japan support group (Osaka)

o
e Okayama support (Okayamal
(BraziSao Paoko) Kyushu support group (Ogura ¢ Fukuokal

® Overseas subsidaries —u_/
® service bases



Specifications of machine

Specifications

Machine specifications

om Unit FH10008X FH12508X
Standard Special Standard Special
Table | Table dimensions(pallet dimensions) | mm 800 x 1,000 [J800(Pallet) 11250 (Pallet) 1,250 x 1,600
paiet | Aotary teble incexing argle . 0.001°(NC) 1 0,001 (NC) 1
Pellet height (from floor) mm 1,300 1,500
Max load on pallet kg 3,000 5,000
Table indexing time(90°indexing) | sec 40 37 56 53
Pallet change time sec 70 85
Stroke | X-axis. mm 1,600 2,200
Y-axis mm 1,400 1,600
Z-axis mm 1,850 1,850
Distance between spindle nose and tzble center | mm 50~1,900 200~2,050
Distance betieen spindle center and top of pallel | mm 100~1,500 100~1,700
Max. workpiece swing * Max. workpiece height | - mm $1,800 x 1,600 31 $2,400 x 1,800 31
Feeds | Rapid feed rate(X, Y and Z) m/min 54 42
Cutting feed rate (X, Y and Z) m/min 0.001~30 0.001~230
Rapid acceleration (X, Y and 2) | m/s(G) 49(05) 294(03)
Ball screw diameter(X, Y and Z)|  mm $50 #63(X), ¢50(Y, Z)
Spincle | Spincle speed min 50~6.000 50~8DOO‘ 50~15,000| 50~6 000 50~E‘OOO‘ 50~15,000|
Spindle diameter(front bearing bore) | mm 9110 2110 | ¢100 #110 9110 | 9100
Spindle nose shape BT No.50 HSK BT No.50 HSK
Spindle motor, short-time continuous| kKW 30/22 37/30 ‘ 30/25 30/22 37/30 ‘ 30/25
ATC | Tool holding capacity tool 60 121,180,240, 380 %2 60 121,180, 240, 330 2|
Tool selection Absolute address Absolute address
Tool (dia. X length) mm $120x800 1 $120x800 31
Tool mass ke 35 35
Tool ohangs time(TooktoTool) | ssc | o 2708 e
Tool change time (Chip-to-Chip) |  sec 5,g{?(5‘f§§:<g) 53(?2‘3?@)
Tools  Holder MAS BT50 MAS BT50
Pull stud MAS P50T-1 MAS PSOT-1
Dimensions | Floor space (width x depth) mm 5,900 x 9,350 #3| 6,200 x 9,900 #3|
Weight | Machine heignt mm 4,051 4520
Machine weight ke 31,000 48,000
Various | Working oil L 63 63
Capaciies | gjide upricant L 55 55
Spindle oil air L 29 29
Table L 4 4
Spindle coolant L 20 20
Ballscrew coolant L Also used as spndle coolant Also used as spindle coolent
Power supply capacity kVA 59 63 59 59 83 59
Control voltage v AC100 DC24 AC100 DC24
Air source capacity NL/min 900 900
Air source pressure MPa 0.4~0.5 0.4~0.5
Capabiliy | Pesitioning accuracy w4 mm +0.003 +0.002 +0.003 £0.002
Pefomance | Repeatabiliy w4 mm £00015 £0.001 £00015 +0.001
Table indexing accuracy 4| sec *7 +3.5(with NC encoder) =7 +3.5(with NC encoder)
Table indexing repeatability #4| sec +35 +2(with NC encoder) +35 =+2(with NC encoder)

#1: For defail 7200, fefer 1o 1ho tooling data.  #¢2: The matrix magazine is sed for 180-tools or more.

#3 For defals,refer 1o the layout plan. ~ +4: According 1o our inspection method

Specifications < Specifications of machine
FH1250SW FH1600SW5i
tem Unit
Standard Specil Standard Special
Table | Table dmensions pallet dimensions) | mm 11250 Pallet) 1,250 X 1,600 1,600 X 1,250
paier | oM@ tadle indexing angle - 0.001°(NC) [ 0001 (NC)
Pallet height (ffom floor) mm 1,500 1,450
Max load on pallet ke 5000 8000
Table indexing time (90indexing) |  sec 56 53 60
Pallet change time sec 85 200
Stroke | Xeaxis mm 2,200 3,000
Y-axis mm 1,500 1,000
Zaxis mm 1850 2,100
Weaxis mm 550 750
Distnce betneen spindle ros a b cener | nm 260~2110 400~2,500
D betueenspindecenean op o pllet | 200~1,700 100~2,000
M. workpos s X Mar. workpecs heghl | mm | $2,400 X 1,800 %1 $3,200 X 2200 %2
Feeds | Rapid feed rate m/min |32(.Y), 42(2). 5(W) 35(x), 40(Y, 2), 20W)
Cutting feed rate m/min O'O%T&f‘ﬂgkvvv‘) 2. 0001~20
Rapid Yand2) |m/s@)|  2.25(0.23G) 1.96(0.26)
Ball screw diameter(X. Y and Z)| mm | $63(X), $50(Y, Z, W) $80(X), 963(Y, 7). ¢SO(W)
Spindle | Spindle speed min 10~3,000 10~4,000
Spinle diameter(front bearing bore) | mm 180 9200
W-axis quill dia. mm 9130 150
Spindle nose shape BT No.50 BT No.50
Spindle molor, short-ime ‘continuous | kW 45 37 55/37
ATC | Tool holding capacity tool 60 121, 180, 240, 330 %3 120 1 240,330 %3
Tool selection Absolute address Absolute eddress
Tool(dia.  length) mm $120 X 800 #1 9125 X 800 #1
Tool (dia. X length) & 35 35
Tool change time (Toolto-Tool) |  sec 3_22@5;2‘)‘5)
Tool change time(Chip-to-Chio) | sec s.?ﬁ?é'fﬁig) by ltz((N wagfs))
308(~35ke)
Tools _Holder MAS BT50 CATS0 MAS BT50
Pull stud MAS PSOT-1 MAS P50T-1
Dimensions | Floor space (width X depth) mm 7,450 X 990034 10,100 X 14,600 %4
Welgny | Machine heigh: mm | 4520(APC door open) 4 5600(APC door open) ¢4
Machine weight ke 49,500 75,000
Various | Working oil L ) 100
Capzoities| gjide Iubricant L 55 16
Spindle ol air L 29 29
Table L 4 75
Spindle coolant L 35 35
Ballscrew coolant L | Also ed as spindie coolant 20
Power supsly capecily KVA 69 104
Control voltage v AC100 DC24 AC100 DC24
Air source capecity NL/min 900 1,000
Air source pressure MPa 04~05 04~05
Capability | Positioning acouracy 5] mm +0.003 +0.002(X, Y. 2) +0.005 +0.003(X, Y, 2)
oo nco | Repeatabily #5| mm +00016 +0001(X. Y, 2) +0.003 +00015(X, Y. 2)
Tablo indexing acouracy 5| sec =7 3.5 (wilh NC encoder) *7 =£3.5(wilh NG encoder)
Table indexing repeatability #5| sec +35 2 with NC encoder) +35 2(with NC encoder)

1. For detal shape, refer to the tooling data,

2 Workaiece swing is limited 0 2,950 mm in tho X-axis direction. Please refer 1o the tooling date.
#3; The matrix magazine is used for 180-tools or more 4: For detalls, refer 1o the layout plan.

35 According 1o our inspection method



CNC unit X Specifications

ion

CNC unit FANUC 31i @ Standard ‘L] Optional
D

Name

FH10008X FH12508X FH1250SW

Axis control

Min. input increment (0,001 mm)

Machine lock

Absolute position detection

Inch/metric switch

eee

Operation

Diy run

Single block

Manual handle feed 1 unit

Program restart

Manuzl handle interrupt

OC|eeeCeee
OC|eee e ee

function

Nano interpolation
00)

Exact stop mode (G61)

Tapping mode (G63)

Cutting mode (G64)

Exact stop(G09)

Linear 01)

Arc 02, GO3)

Dwell (GO4)

Helical

Reference point return (G28, G29)

Second reference point return(G30)

Third and fourth reference point return(G30)

Feed function

Al contour controll (pre-read 30 blocks)

F1-digit feed

Al contour d 200 blocks)

ajo
ajo
oo

Program entry

Local coordinate

Machine coordinate system (G53)

Workpiece coordinate system (G54 to G59)

Additional workpiece coordinate systems (48 sets)

Additional workpiece coordinate systems (300 sets)

Custom macro

‘Additional custom macro common variables (100 to #199, #500 to #929)

Fixed drilling cycle(G73, G74. G76, G8O to GB9. G98 and GI9)

Additional optional block skip (9 pieces)

Automatic corner override

Spindle function

Rigid tap

Tool function
Tool correction
function

Tool corrections (99)
Tool 00)

Tool corrections (400

Tool corrections (499)

Tool

OooD|ee|D e e e )]

Tool position offset

Tool diameter and cutter radius

Tool length compensation (G43, G44 and G49)

Editing
operation

Program storage capacity (128K bytes)

Program storage capacity (256K bytes)

Program storage capacity (512K bytes)

Program storage capacity (1M bytes)

Program storage capacily (2M byles)

Program storage capacity (4M bytes)

Program storage capacity (8M bytes)

Number of registered programs (250)

Number of (500) 256K s

Nurber of (10003 P

512K bytes compulsay

Nurber of (2000)

1M bytes compulsary

Nurmber of

O|o|0D|e|d Do ool e ee e D L0 D ee| D e e e )
O|o|C0iD|e|d Do ool @ ee e D L0 Dee| D e e e )

00| O] 0| @ C] O] 0 Cf | @)

)0) i Storage capecity 2M bytes compulsory

editing)

Data entry/display

Touch panel control

function|

Built-in Ethernet

Others

19" color LCD

FANUC is a registered trademark of FANUC LTD.

Specifications < Accessories
Accessories @ standard ies /L] Optional
= Eauapmont ramo E S
Table ard palll_Indexing ko NG g table . . . .
g table ) ) )
NG idering bl wih encoder] o o o )
Pallt Starderd pall__sorew hole__800x1.000/111 260/31 250 . . .
Serdad palel_Tgoove _800x1.000/011 260/031 250 ) ) )
Pall scrow iole 0800 E
Pallt Tgove  DE00 o
Rectangulr palt_screw hoke 1,250 % 1600 o o
Rociangulr palt T-gove 1250 % 1,600 o o .
Aditon of ekt Single pece scren ke B E E
Singl pise Tgroo O O O O
EEE 6000 BT No. 50(30/22K00) spidis i spmde-vough cookt spec) . .
6.000mi BT No.50(37/30K) e toaus spindle wih i ough cosknt spec) ) )
15,000min+ BT No. 50(37/30kW) large torque spindie (with spindle-through coolant spec] o o
3.000min’ BT No. 50(45/37kW) quill spindle (with spindle-through coolant spec) .
4.000min_BT No. 50(58/37KV4) qull sl (wth spncle-roug coolant spec) .
Fller block for oil hole holder o o
Positioning block for angle head holder o o
HSK specifications o o
BIG PLUS specifications |u] o o .
Collet MaAS T . . . .
s o o o
MAS T o o o
Tool magazine  Tool capacity 60 tools. . . .
120 ook D
121 tools o o o
1€0 tools o o o
240 tools o o o o
330 tools o o o o
Ceolant relations Coolant supply urit e/ spdle-cr.e soac/ . . . o
pe/sp1 o o o o
pe/5pi o o o o
i o o o o
i o o o .
i o o o o
i o o o o
Extemal nozzle coolant . . . .
Overhead shower coolant . . . .
Chip flushing coolant . . . .
Internal multi trough . . . .
Coolant ccoling o o o o
Chip box o o o o
‘Splash gun(at APC). . . . .
Mist collector o o o o
Air blowsr Extemal nozzle type. o o
Holder oo o o o o
Splash gra Enclosure guard . . . .
Dt ik pelng ot _ Electomagnetc lock yee . . . .
APG door mstck Ught curtein . . . .
el g g . . . .
Operation convol Ground et inrupter ) ) ) )
function. others 3 et o contl cabinetinsice o o o o
b sovrg st Pallel charger (APC) St yee, wih 2 palts . . . .
Support o Spindi coolrg . . . .
N &0UY Bl crem shait cooling. . . . .
RO Va0 2] B B B B
Toush sensor ncton  Opical ype (wilhou snergzaion) wih algent and dau fece conection faions o o o
Vireless e V- wit ol .
Vire type i alnment. ~gep elmivalon. o o
Automate 0 o o o o
Automatie messrement fcien E E E E
Adomati messurement corscton nctin E E E E
Potary coordrete sysem careclon eton o o o o
Potary coordrate axis conecton tnclion E E E E
et o o

When the scale feedback is equipped, the model name becomes FH1000SXS:

FH1250SX5-L, FH1250SWS5-L and FH1B00SWSI-L.



Pallet >\ Specifications

Specifications < Pallet

FH12508X s00 500 Option
FH1250SW. 2:418.926 counterbore.
| [P

125 $100HT
T

5
50

=

Threaded hole pallet T-groove pallet

(625)

625 418,626 countetoore
a5 22H8{center groowe orly)

N

=]
@10 clermon: o onco ol s prcvded - th oo caor

B

oo 0
||
2-01 F1250sW_[kd

FH12508X

500
FH12505W &
124

;

575

500
375

|
LJ&*

@00 )
16,926 couertore 100 5 618,626 counterbors o
18,026 counteore 200 22H8(cener groove ory) 22Hacenar sove )
S ‘ 22(0mer oo Z2(ater gooves)
o SE I |
T 1 BN
& 3
@146 alznment refersnos ol s provides fo the ez loc=tor @1 slinment refersnos o i provided for t @Nosignme-: fortheedgeloator @0 sienme: ref-ence hoe s prxied f-the s cator
ETINE) .
[P o00sx P 2509% o1

0

E

FH12505W [RES

v o [Option] 30, 320 507 Option FH1600SW5i Sprde
zﬁ 125 /9820 N 1501 ~
}

218,426 cowrterbore 5

12

Tl
Tl

125 $100HT

]

12|

(625)

=

!

R ]

22H8(center goows orly)
22(0ther grosves)

Tk

@No alignment refersncs h

@No alignment referzncs hols is provided for th loctor

Mo algnmer ef

nce hale i previded 2 the edge lecator

8



Main machine Speci

10531(180ATC)

FH1000SX

Layout plan
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Applicable range of tool holder size/weight (Jis-CAT-DIN BT No50) s em X Sbec
. Tool length 800mm
The tool holder is subject to limitations in the shape during ATC(automatic tool e
change). If the maximum tool dimeter exceeds @100, the 48mm range from With 60 tools magazine: @ 120mm (with no limitations caused by adjacent tocls)
the gauge line must be @100 In the outside diameter. The 55mm range from Tool diameter With 121 tools magazine: @ 130mm (with no limitations caused by adjacent tools)
the gauge line must be within 210 in the outside diameter. The total mass 3| With 180, 240 and 330 tools magazines: @1 10mm (with no limitations caused by adjacent tools)
must be within 35ke and the length from the gauge line must be within 800mm. ™ £ g
& i from the Baue ! 4 o B Em Tool weight 35kg: The moment at the spindle nose must be within 29N-m.
3| E et 30 x 105N-m or less (tools not exceeding 6.000min")
E{ o ine Tool imbalance | 10 % 10N or less (tools betwsen 6,000min” and 8.000min’)
°l 3 x 10°Nm or less (tools exceeding 8,000min”)
Tools with diameters exceeding those described above are subject to limitations in the diameter of adjacent tools in the magazine,
key grood position of the tool holder and so on.




Main machine

Specifi
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P,x/‘ﬁs-ds ©100, the 48mm range
from the gauge line must be ®
100 s v ciamerer. The

[ >
must be within 290 in the
outside diameter. The total mass
must be within 36ka and the
length from the gauge line must
be within 80OmM.
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