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Horizontal Spindle Machining Centers

FHSE

HIES FHES0OS/FHES0SX
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Best value for the Customer syt USing on the starti
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Basic model applicable to a wide-range of purposes

FREEOSX

Premium model boasting the best cutting
performance in it’s class

FH550S

Pallet size | mm |[J1550(CJ500)
Stroke(XXYxZ)| mm | 750x800x850
Max. workpiece size | mm | 850X 1,000
Pallet load kg | 800

FH550SX
Pallet size  |mm |[1550([J1500)
Stroke(XXYxZ)| mm | 750x800x850
Max. workpiece size | mm | 850% 1,000
Pallet load kg 800
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Product introduction <FH5508S

FREE0OS

Basic model applicable to a wide-range of purposes

‘ X-/Y-/Z-axis rapid feed rate [BEOM/min]

‘ X-/Y-/Z-axis rapid acceleration [1.0G]

Tool change time (C-C) [2.7S1]
BT No.40

Table indexing time(90°) [2.0S]

Table indexing time(90°) [0.7S1] A
Optional DD table

Spindle startup time [1.0S]
BT No. 40 15,000min’! spindle (O to 10,000min’")

T

3-point support bed

- {]

Performance a Step above the r ‘ Z-axis dual ball screw drive

A utility machine suitable for: all ‘ Cylindrical roller siide

manufacturing requirements

‘ Completely open center trough

\ Field Bus

FH550S

Pallet size mm | [1550([J1500)
Stroke(XXYXZ) mm 750x800%x850
Max. workpiece size | mm | @850x1,000
Pallet load kg 800

Photo features equipment with optional specifications




FH550S > Product introduction
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Features FHS50S

4 spindle types selected according to machining operation

[BT No.40 15,000min"']ldeal for the mass production of aluminum and castings

[BT No.40 8,000min"']lldeal for the efficient production of castings
[HSK A63 20,000min']ldeal for form cutting

[BT No.50 15,000min']Ideal for the production of various materials ranging from aluminum to iron

Advanced performance with ultimate speed

[Rapid feed rate]60mM/min(X, Y and Z-axes)
[Rapid acceleration]9.8m/s2(1G) (X, Y and Z-axes)
[Tool change time (chip-to-chip)12.7s(BT No.40)

[Pallet change time]9.5s

[Table indexing time]2.0s/90°
[Table indexing time]0.7s/90°(Optional DD table)

A rigid platform helping to achieve the best possible performance

High grade cast iron 3-point support bed

Rigid cylindrical roller slide

Dual ball screw drive

Large parts such as the bed and
column are cast in our foundry so that
guality high grade cast iron can be
obtained. In addition, latest structure
analysis technologies are added to
achieve both rigidity and light-weight
objectives, supporting the fastest
speed performance and the highest
cutting performance in its class.

1,000mm

o

-

The cylindrical roller slide is an ideal
slide method incorporating both the
rigidity of the angular slide and the
speed offered by the linear guide.
Compared with the ball guide, rigidity
is double and improved damping
capacity reduces vibration to 1/3,
thus rigidity is assured. In addition, the
preloading feature eliminates the gap
factor found in friction slides.

A dual ball screw drive is adopted to
drive the heavy Z-axis table. This
structure has the ball screw located
outside the machining chamber with an
ideal chip-discharging center trough.
Furthermore, the f'

thus providing an &
' [

effective means for

heat reduction.

3.026mm(#40)
Floor space

o

Compact layout <\

Floor space
5,695mm (40/60ATC)

Product introduction < FH550S

@SS

B2

Front view Side view

on in the high speed ranges
lemperature)

Photo features equipment with optional specifications.
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Its rigidity has set a new benchmark
for machining centers.

A premium model with condensed
high performance in a compact body

/

ERISSEIS

Product introduction < FH550SX

Premium model boasting the best cutting performance in its class

‘ X-/Y-/Z-axis rapid feed rate [BEOM/min]

‘ Rapid acceleration [XY=0.7G Z=1.0G]

‘ Tool change time (C-C) [3.6S1]

‘ Table indexing time (90°) [2.0S]

Table indexing time (90°) [0.7S]
Optional DD table

‘ 6.000min'spindle output [30/22kW]

‘ 6.000minspindle output [37/30kW]

Optional large torque spindle

‘ 3-point support bed

‘ Y-/Z-axis dual ball screw drive

‘ Cylindrical roller siide

‘ Completely open center trough

‘ Field Bus

4

I .
i
L
L t
. _..-"'1"'"‘I
FH550SX
Pallet size mm | [J550(CJ500)

Stroke (XXYXZ) mm | 750x800%x850

Max. workpiece size | mm »850x%1,000

Pallet load

kg 800

Photo features equipment with optional specifications.
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FH550SX > Product introduction

Features FHSS0SX

3 spindle types selected according to machining operation

[BT No.50 6,000min']Ideal for the heavy duty cutting of iron parts

[BT No.50 15,000min '] Offers high speed and torque, making it ideal for a wide variety of products
(530N‘m Large torque)

[BT No.50 6,000min']ldeal for heavy duty cutting at low speeds with large diameter cutters
(1,009N'm high torque)

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

Face milling 1,250cc/min?’ :ﬁl Side face end milling 740cc./min’

[Workpiece materiall S48C
[Toollg 160 face mill

[Spindle speed]400min-!

[Feed rate] 1,600mm/min
[Depth of cut/width]6/130mm

[Workpiece material]l S48C
[Tooll»50 roughing end mill
[Spindle speed] 1,020min"!
[Feed rate] 1.224mm/min
[Depth of cut/width]40/15mm

A rigid platform helping to achieve the best possible performance

High grade cast iron 3-point support bed Rigid cylindrical roller slide Dual ball screw drive

Product introduction < FH5508X
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Large parts such as the bed and column are
cast in our foundry so that quality high grade
cast iron can be obtained. In addition, latest
structure analysis technologies are added to
achieve both rigidity and light-weight objectives,
supporting the fastest speed performance and
the highest cutting performance in its class.

1,000mm

o

o

A rigid, long-type cylindrical roller slide
is adopted for the Y-axis to meet the
requirements of heavy duty cutting.
This helps to substantially increase
resistance against cutting forces.

A dual ball screw drive is adopted for
the Y-axis to suppress rolling and
vibration in heavy duty cutting, thereby
substantially
improving cutting

performance. ¥

Compact layout N\

3.312mm
Floor space

o
o~

v

e O

b

Floor space
5,820mm (40/60ATC)

Rear view

Front view

Photo features equipment with optional specifications.
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The performance of the machining center depends on the Splndle

The spindle senves asia cone off the machining centen JTEKT sticks to the spindle;
which is impoertanit because!it is lecated nearest the cutting poeint, te keep stable cutting accuracy.

Details of functions < Spindle

The spindle lineup fits all manufacturing needs ranging from

high speed cutting to heavy duty cutting.

JTEKT's machining center realizes fast, rigid and stable cutting operation based on a fine balance between the spindle and the
machine. Backed by experience of support of manufacture of the cutting line of mass production parts starting at automotive parts,
we also take care of reduction of the spindle maintenance cost. The spindle lineup including seven variations starting at the rigid
spindle manufactured under long-period aging tests and rigidity analyses will surely impress you.

Selection from seven spindle variations according to cutting operation

Application Spindle speed nossgirs]ﬂgepe ?ﬁﬂgﬁﬂ:ﬁg S(foi::jl::ig:}f)r Max. torque Accteilr%ration Decg:%rgtion Applicable models
gfz‘h‘;f’\;i;‘gm uiiling SuEh 20,000min' | HSK A63 | 22/185kW | ¢70mm | 117.8N'm | 2.4sec 3.0sec FH550S
LSRRI soome | ESR ws am | cemvm 0 g eesos
Eﬁtstitnfgo?‘gggffggfgcy gooomin' | BLNOAD  177/15kw  ¢80mm | 1655N-m  1.9sec 2.8sec FH550S
B e yattety O rodcts | 15,000min' | T NORN | 22/185kW | poomm | 1e67N-m  1Asectt | 1 9sect: FH5508
e e e ot v | (Caa oy | 19K M10p | 37/30KW | ¢120mm | 530N-m 293007 33se0™t Ess0sX
Efﬁg;oggﬁg"y duty cutting 6,000min- ,_?STKNX%% 30/22kW | ¢110mm 600N-m | 1.9sec 2.9sec FH550SX
Best for heavy duty cutting atlow | 6.000mint | BT No.50 | 57,300y ¢110mm = 1,009N-m 20sec = 2.9sec FH550SX

speeds with large diameter cutters | (Large torque) = HSK A100

31 Acceleration time to 10,000min"  32: Deceleration time from 10,000min

The best production line can be configured with the machine and

spindle selected according to the cutting processes.

From rough cutting to finish cutting, realized with three types machining centers and three spindle types.

Part name: Crank case
Workpiece material: FCD250

Automation: automatic transfer
with traveling robot

WFH550SX - - - B units WFH550S - - - 9 units WFH55S-LB - - - 2 units

W Spindle: 68,000min' BT No.50 W Spindle: 15,000min' BT No.50 W Spindle: 6,000min' BT No.50
M Spindle: 15,000min' BT No.50 wide-range spindle

WMajor processes: rough milling and rough boring WMajor processes: drilling, tapping and reaming  IMajor processes: line finish boring
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Spindle » Details of functions

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

High speed spindle

boasting superior rigidity and rotation accuracy in all zones ranging from low to high speeds

[Spindle speed] 15,000min- Toraus Rotation speed: 15,000min- Outout
[Spindle nose shapelBT No.40
[Spindle motor (short-time/continuous)]122/18.5kW 25%ED

15-min. rating | , 22

. 25%ED (166.7N+m) 185
[Max. torque] 166.7N'm 1 f5-min. rating(117.8N-m) 25— Continuous S
[Spindle diameter (front bearing bore)]180mm 9551 G ontinuous (95.5N-m) .

A high speed spindle covering all areas from the low speed cutting of cast
irons to the high speed precision cutting of aluminum. A JTEKT-manufactured
ceramic ball bearing suitable for high speed rotation is used to substantially
reduce friction heat generation inside the bearing rotating at a high speed. An
original variable changing preloading mechanism which keeps the spindle
bearing preload at the optimum level suppresses heat generation and

extends the service life. w {

"Eﬁ‘;\." Motor

50 1,060
Spindle speed (min+) 1,500 5,000 15,000

Cylindrical roller bearing
Oil and air lubrication

Double air seal structure ﬁi"' ﬁ’ﬁity

IBANIRBEARINGISERIES;
4-row ceramic ball bearing
Oil and air lubrication

High durability disk spring

Spindle taper cap replacement method

Veriable switching preloading mechanism High-efficiency cutting with high speed spindle

T el ste M Transmission case

changes at a certain speed i ;
| 5o that the preload doss [Workpiece materiallADC12

not increase any further. [Model FH5508]
\reload limit  75,000min-
of bearing

HSK AB3 spindle

Preloading amount| High speed spindle

Preload is reserved
even at low speeds.

+
Can rotate up to the
maximum speed
without warming up.
General preload curve

The amount of preloading

at low speeds is calculated Cutting time
Large preload I so as not to exceed the
(large rigidity) limit gt maximum spindle (Ratio)
speed.
0 1.0
Max. spindle speed
No Dreloadl
(clearance)

0.5

xapu|

Rigidity drops substantially at
low speeds due to a negative value.

0
Conventional FH550S
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Standard spindle optimum for machining of iron and cast metals

Details of functions < Spindle

FH5508X

[Spindle speed] 6,000min-

[Spindle nose shape] BT No.50

[Spindle motor (short-time/continuous)] 30/22kW
[Max. torque] B00N'm

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

Both axial and radial rigidity is sought after in spindles operating with
large cutters. To satisfy both reguirements, the 6,000min' spindle is
equipped with a double row cylindrical roller bearing on its front. This
bearing has a large radial load capacity and is therefore able to withstand
heavy duty loads and impacting loads.

Angular ball bearing
Oil and air lubrication

Double row cylindrical roller bearing
Oil and air lubrication

Double air seal structure

Torque Rotation speed: 6,000min- Output
(N-m) (kW)
600.0—
15-minute rating (6OON'm)
420.0

30-min. rating (420N -m)
Continuous (353N+m);

353.0

191.0—| 15-min. rating : — N

30-min. rating " /,

30-min. rating

[ [ [ I
50 350 500 800 | 1,500 2,500
Spindle speed(min-')

Large torgue motor

Qil jacket cooling

High durability disk spring

Cylindrical roller bearing
Oil and air lubrication

JC

L LR L L L LR L L L LR L L L LR L L L LML LA LLaR (e

Spindle taper cap replacement method

High efficiency cutting of iron and cast metals

M Elevator parts
[Workpiece material] FCD450

Milling

[Tool]l 125 face mill

[Spindle speed] 640min!
[Cutting feed rate] 1,400mm/min

)/
v —E-Lg'

(ECECMELLLeRLesy KECLLCCLLCReetsss - =

6,000




Spindle » Details of functions

Large torgue 6,000min! spindle achieving the best performance in its class

[Spindle speed] 6,000min-!

[Spindle nose shape] BT No.50

[Spindle motor (short-time/continuous)] 37/30kW

[Max. torgue] 1,009N‘m

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

Both axial and radial rigidity is sought after in spindles operating with large
cutters. To satisfy both reguirements, the 6,000min spindle is equipped
with a double row cylindrical roller bearing on its front. This bearing has a
large radial load capacity and is therefore able to withstand heavy duty
loads and impacting loads. This machine has a high-torque spindle of 1,009
Nm, with double the cutting ability in low speed ranges (under 500 min')
compared to standard spindles.

Angular ball bearing
Oil and air lubrication

Double row cylindrical roller bearing
Oil and air lubrication

Double air seal structure

Torque Rotation speed: 6,000min- Output
(N-m) (kW)
5
1,000.0 ——15%ED_ 0001y
[T R B aereersem—
707.0
600.0 J—————Confinious ™\ N\ . L 37
505.0
33
i
151.0 273
wro g N NN | 234
22

707 —f -~ --

SRS b
wmsA S S ' ~ 185

T I
50 500 1,900 6,000
Spindle speed (min') 392 1,200 5,000
350

Large torque motor

Oil jacket cooling

$325 338283858 §34%884¢% §33%434%¢ §34¢4344¢ $344 4344 434S 4S4 " KIELg( 444842424

Spindle taper cap replacement method

[
—E-Lg '

$33488324884482 7

High durability disk spring

Cylindrical roller bearing
Oil and air lubrication

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

B Model piece
[Workpiece materiall HPM7

MMiling Efficient face milling in low speed ranges
[Tooll 160 face mill /i
[Spindle speed] 400min-’ ggcl)no

[Feed rate] 1,600mm/min

[Depth of cut/width] 6/130mm v§ 1000
=R
MBore hole machining 8 500
Tool 2 Borin 3
-Tooll #92 Boring < Standard Large torque

[Spindle speed] 500min’ spindle spindle
[Feed rate] 200mm/min 6,000min' 6,000min-!

15

Large torque 15,000min! spindle

Details of functions < Spindle

Multi-use spindle that achieves 530N-m in low speed ranges, even with a high-speed spindle

[Spindle speed] 15,000min-

[Spindle nose shape] BT No.50

[Spindle motor (short-time/continuous)] 37/30kW
[Max. torque] 530N'm

[Spindle diameter (front bearing bore)] ¢120mm

This is a multi-use type spindle that boasts high rigidity and rotational accuracy,
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
preloading adjustment mechanism that stabilizes high torgue in low speed
ranges and accuracy in high speed ranges.

Double air seal structure "i 7"gh .A bi’ity Motor

[BALL [EEMNRTNG SERIES
4-row ceramic ball bearing
Qil and air lubrication

Torque
(N*m)

Rotation speed: 15,000min- O(Ew)n

530 —

15%(530Nm)

e 30-min. rating. /- 35

_ 31.3
J I _10-min. rating -~ / - 30
S N —2
PORLLLDA . iy o
350 10-m!n. vat!ng(SSON:T) — - };g
284 30-rr.||n. rating (284N*m\! 16.3
_ | Contindous(:

2NN [ Nia

50
Spindle

Oil jacket cooling

e

Spindle taper cap replacement method

Variable switching preloading mechanism

[
740 ‘
710
speed(min') 660

I | T
1,400 ‘ 2,700 6,500 15,000
950 1,800 12,000

Cylindrical roller bearing
Oil and air lubrication

High durability disk spring

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

M Test piece
[Workpiece material] S45C

EMilling [Tooll 125 face mill
[Feed rate] 2,688mm/min

Efficient face milling in low speed ranges

[Spindle speed] 800min'!
[Depth of cut/width] 4.5/100mm

Minimizes heat generation in the high speed ranges
(front bearing exhaust temperature)

(cm®/min) (cmé3/min)

5 1500 § 1500

& 1000 & 1000

] ]

2 500 [N 1248 2 500

o o

g g

< Standard  Large torque Large torque < Conventional

spindle spindle spindle spindle
6,000min"' 6,000min' 15,000min"

High cutting performance similar to
spindle (6,000min-' large torque spindle)
for heavy-duty cutting

Large torque

spindle

15,000min"' 15,000min-!

Significantly higher cutting
performance with the conventional
spindle (15,000min" wide range spindle)

=

a
=0
oz

9sl ainjesadwa |
o
(3]

Conventional Large torque
spindle spindle
15,000min* 15,000min"

Achieves both high-rigidity
and high-speed rotation
(20% reduction in temperature rise)

16



Spindle » Details of functions

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

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, tempareture, vibration, noise,
and so forth. and, after ensuring all allowable limits have been
maintained, the spindle is installed in the machine.

High-speed spindle running 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.

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 installed 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.

#Not a guaranteed value

Details of functions < Spindle

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 bearings 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.

BALL BEARING SERAIES
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 Ability bearing is adopted in the 15,000min’ BT No. 40 spindle and 15,000min" BT No. 50 Large torque spindle.

18



A rigid Platf orm incomparable to-any others

assures stable production 6ye-r"{ﬂ3ng period.

JTEKT s basjc appioaen tewandEimachine-design is to minimize

displacemenit caused by, e>§:_cern'él Tforeces that may.impact en cutting accuracy.
Thediigid bedlerthe FH-—Sgries provides the answegewands withstanding large
cutting resistaneeas well‘as inertial forces ofi feedlacceleration and deceleration.
—helimmesie bed.is placed as agsolid statenan/matier and moyingsbodies sueh
2 e eolumn s light-weight BUL At the same time' rigid-simple;

f/_et reqguiring high levelranalysis technigles and matenal technelesy:

SFFHE50SXA R

Details of functions < Platform

Unrivaled rigid platform allowing the spindle to achieve it’s full performance

High grade cast iron 3-point support bed keeping machine level stable over a long period

Because the bed supporting the moving body is designed with
FEM analysis technology, it has sufficient rigidity. It also has a
3-point support structure which provides for easy level
adjustments. All of these features result in stable machining
accuracy despite a change of foundations.

Bed strength is strictly monitored from the design stage.
Force transmission and rigidity are simulated in the
pursuit of a sturdy bed structure.

Photo: FH550SX

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 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 cutting performance (S48C)
(times) (ms) (cme/min) Because of JTEKT's assembling technology
22~27 9 2 g 132 which allows for strict mounting face accuracies,
n 3 = the rigid cylindrical roller slide offers the best
[0 =4 3 ’ P
a 3 < 75 rapid feed rate and acceleration in it’ s class.
& 1.0 oy 9 E]
3 =2
® 8
Ball Cylindrical Ball Cylindrical Ball Cylindrical
roller roller roller
Dual ball screw driving technology 3. X 7O
boasting a delivery record of 5,000 plus - Q ,«i’

JTEKT" s dual ball screw drive technology is used in fields
ranging from mass production parts cutting, which is
represented by automotive parts, to high speed profile cutting
such as molds. There are more than 5,000 cutting machines
using the dual ball screw driving technology operating
through-out the world.

Y-axis dual ball screw drive,

Z-axis dual ball screw drive adopted in FH5508X,

20



“Material”

as the starting point

Casting technology perfected over time

JTEKT (former Toyoda Machine Works)separated from Toyota Motor Corporation in 1941 and
has operating independently since. The casting division was established at the time of company
establishment and with the objective of supplying cast irons appropriate for the performance of
superior machine tools. Casting technology, nurtured and enriched over the years since
company establishment, is materialized in the manufacture of high grade machining centers.

Kariya plant in 1952

Details of functions < Platform

Unrivaled rigid platform allowing the spindle to achieve it's full performance

FCDB0O0 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 and table saddle, to the creation
of the FCDB00. As a result, it has been possible to create a light weight machine with a rigid
column. 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.

N

= =

Potential of the light-weight, low center-of-gravity column

Because the weight of the moving body is reduced while rigidity
is maintained, good follow-up performance of CNC commands is
made possible. Observe the results of the circular cutting tests
with various diameters. You will be convinced.

Circular cutting evaluation test[1]
[Workpiece material]l] Aluminum

[Cutting diameter] @40mm, p50mm o
Cutting diameter 040 $50 @60 70 ¢80 $90

»60mm, 70mm, 80mm, pSO0mm [mm]
[Spindle speed] 15,000min- C“‘Eb‘ma]”ty 556 43 47 39 37 37

[Feed rate] 5,000mm/min(command value)
[Tool diameter]lg10mm(square EN 4 blades)
[Model]lFH550S 15,000min' BT No.40 ot guaranteed

P

Actual feed rate
[m/min] 477 485 489 495 493 495

Circular cutting evaluation test[2]
[Workpiece material]l] Aluminum
[Cutting diameterl¢ 100mm

[Spindle speed] 6,700min- \ ‘
[Feed rate] 10,000mm/min / . )

) [Circularity]
[Tool diameter]lo16mm . 1.95um
[Model]FHE50S 15,000min' BT No.40 S _____ J—

22
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Platform X Details of functions

Highest speed potential in class while keeping rigidity

Rapid feed rate

| X-axis | Y-axis | Z-axis
FH550S | 60m/min | 60m/min | 60m/min
FH5508X | 60m/min | 60m/min | 60m/min

Rapid acceleration

| X-axis | Y-axis | Z-axis | Pallet load
FH550S | 1.0G | 1.0G | 1.0G | 800kg
FH5508X | 0.7G ‘ 0.7G ‘ 1.0G ‘ 800kg

Table indexing time(90°’indexing)

| 1° | 0.001° [efF | DD [eI
FH550S | 2.0sec | 2.0sec | 0.7sec
FH5508X | 2.0sec | 2.0sec | 0.7sec

The six-face restriction pallet clamp method realized with
two positioning pins and four seat pads not only realizes
high positioning accuracy and large clamping rigidity but
also blocks adherence of chips.

Paositioning in
Bushing | Xand Y directions

Seat pad
(with air blower and contact check)

1 [ | |

| i
j Reference
| Eoéitioning in M
Dowel pin

: vertical direction

DD table (Option]

The direct drive(DD) table driven with a built-in large torque
motor has realized fast indexing operation.

Pallet

Absolute encoder
Brake unit

Direct drive motor

Details of functions < Platform

Pallet change time

| Pallet size | Max. workpiece swing | Max. workpiece height | Pallet change time
FH550S | 550mmx550mm | »850mm | 1.000mm | 9.5sec
FH550SX | 550mmx550mm | @»850mm | 1.000mm | 9.5sec

Tool change time

| Tool change time (Tool-to-Tool) | Tool change time (Chip-to-Chip) | Max. tool mass

FH550S (BT No.40) ‘ 1.6sec(~8ke) ‘ 2.7sec(~8kg) ‘ 8kg
2.4sec(~15kg) 3.6sec(~15kg)

FH550S(BT No.50) ‘ 2.7sec(15kg~27ke) ‘ 3.9sec(15kg~27ke) ‘ 27ke

FH550SX 27kg

‘ 2.4sec(~15kg) ‘ 3.6sec(~15kg) ‘

2.7sec(15kg~27kg) 3.9sec(15kg~27ke)




Precision technology » Details of functions

Unique PI‘eCISIOII teChnOlogy 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 a 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
[15,000min"' spindle] Reduction of spindle temperature rise with a variable switching preloading mechanism*

[High Ability bearing] 30% reduction of bearing temperature rise*

[Spindle oil jacket cooling] Reduction of spindle temperature rise

[Dual ball screw drive] Reduced heat generation through motor size reduction
[Working oil cooling] [eFER

[Coolant cooling]

Elimination of heat transmission

[Center trough structure] Suppressing the effects of chips and coolant heat

[Y-axis motor heat isolation coupling box cooling] Suppression of ball screw elongati

Heat effect control
[Large heat capacity bed] Reducing the effect of thermal displacement

[Thermally symmetrical structure] Reducing heat-related column twist
[BTS (Baliscrew Thermo Stabilizer) function] Direct measurement and correction of ball screw elongation:
[Spindle thermo stabilizer function] Direct measurement and correction of spindle elongation
[Scale feedback] [OFER

[Touch sensor function] [CFER

A

*15,000min"' BT No. 50 spindle is optional.

Manufacturing technology for realizing precision cutting

Table reference face sheet scraping Accuracy machining of linear guide mountiong face ~ Spindle balancing Precision assembling work
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Details of functions < Precision technology

BTS (Ballscrew Thermo Stabilizer) function

Ball screw thermal displacement correction function stabilizing repetitive positioning accuracy

The BTS function is installed as a standard feature to stabilize the repetitive positioning accuracy in parts cutting. With the BTS
function, the displacement sensor installed at the end of the ball screw measures the elongation of the entire screw, which is
distributed into offsets for each stroke position to correct the positioning accuracy. With this function, accuracy can be stabilized
without any costly accessories such as linear scales which reqguire maintenance. Furthermore, continuous cutting operation over a
long time becomes possible. In addition, the structure is simpler and the reliability is higher when compared with the ball screw shaft

center cooling method, and the function is environmentally friendly.
Results of ball screw displacement correction after
continuous positioning is performed

1 | Position (mm)
Effective traveling amount & & r
- 'y r _After 45 min,
£ o | (without correction)
—— u
== | K IR R T Ly e
. _After 30 min.
...... (without correction)
] i S 0.5 e
i CF _After 15 min,
yd (without correction)
0
50 150 250 350 450 550 650 750 850

Stroke (mm)
*This is an image of compensation. The values shown are not actual machine values.

Spindle thermo stabilizer function

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 detect 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. -

Amount of cutting edge variation

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.

1f
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Reliability » Details of functions

The pursuit of Rellablllty - one of JTEKT’s starting points

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.

Details of functions < Reliability

JTEKT don’t take quality and performance as a given - we work for it.

When manufacturing a machine, JTEKT begin with understanding various customer needs and establishing a
total control system, starting with a product design based on dedicated R&D activities through to a rigid
quality control processes that ensure stable production.

Selling and servicing

Providing products and services
certain to obtain reliability and
satisfaction.

Igaliliugkiiinig @ 4 Product planning
information collection Setting goals of high quality

Assertively incorporating and total balance

customer opinion

Reflection

Production of customer

Through high work

Prototype design

Through accumulated

technologies and experience,

standards, quality products s e o hieh

opinion and

are made. quality.
proposals
L Pregagatlgnnfor Production design Prototype evaluation|
= 1 ; Cargul eram};}zSion i(s)ma de The design is created in the Various operating conditions
il o drawing. are assumed while quality is
""_L "4 ) stably manufactured. _ i

., ™

&

JTEKT s leading edge technical development strength. This strength is supported by fundamental
technologies ranging across various fields such as tripology, nano technology, material development
and cutting technologies, heat treatment, control technology and much more.

Creating a feeling of assurance through the accumulation of material technology: Professionals majoring in material technology use
cutting edge equipment to analyze and evaluate.

Research and development center in Kariya, Aichi Pref. Material Technology Research Div., Research and Development Center
T ] &

_1,;1_-” '1

Using X-ray photoelectron spectroscopy to analysis Using a transmission electron microscope
fine matter adhered to a machined surface to survey metal structure

®Machined surface analysis(ultra precision field)
®Machining stress measurement
®Paint evaluation ®@Coolant immersion evaluation
®Material mixture evaluation, etc.
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Reliability » Details of functions

Reliability starts with chip disposal. The design of a center trough that makes

it possible to deal with chip disposal directly beneath the cutting point.

n Center trough

WY nuw

Chip disposal plays a critical role
in machine operation efficiency. A
chip disposal port located in the
center of the bed makes for a
chip disposal capacity 6 times
greater than that of earlier
methods. Furthermore, coolant
consumption is substantially
reduced, helping to make the
equipment more environmentally
friendly.

H Slant cover

Coolant consumption

(Ratio)1

xapu|

0.5

0
Conventional  Center
trough

The slant internal cover keeps the accumulation of chips to

a minimum.

E External nozzle coolant

The nozzle installed at the spindle nose supplies coolant to

the cutting point.
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Photo: FH5508X

n Ultimate table motor positioning

The table motor is installed not beneath the cutting point
on the spindle side but on the APC side, avoiding coolant
penetration into the table motor and chip accumulation on
the motor cover.

Details of functions < Reliability

H 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 1MPa/ 3MPa/7MPa

Coolant is supplied through the spindle center to the cutting edge.
It is effective for lubrication and cooling of the cutting point, chip disposal and
extension of tool life.

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.

Ohon Two-tiered coolant supply unit

Standard scraper type coolant supply unit*

Top
floor conveyor
OO BUIVEYIL

Bottom

Scraper conveyor Scraper conveyor

X (( Chip box
AR 4
G JARN
N 7o) Y=g
Cr
Scraper Drum filter Scraper Drum filter

Peripheral equipment

Coolant cooling, oil skimmer, chip
box, mist collector and other optional
accessories can be added.

Splash gun Coolant cooling Qil skimmer
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Workability

Aiming to perfect a production system

At JTEKT, we never lose sight
finoelegical dreams to deliver valuable
always striving to achieve a style of

Details of functions < Workability

Securing accessibility and work space

Accessible operation door Rotary operation panel

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

Manual pulse generator
(handheld type) Operator platform

APC with good accessibility Tool magazine with good accessibility

The wide door opening makes loading/unloading of the A sufficient opening is provided for the tool magazine door
workpiece much easier. The open-out ceiling design ensures so that even heavy tools can be changed in a comfortable
the safe loading and unloading of large parts, fixtures and posture.

angle steels with the use of the crane.

Photo: FH550SX
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Workability » Details of functions

TOYOPUG-Touch

HMI in the IoE* era
Simple, safe and connectable

Renewed operability il J-Operate |

*Rather than "loT", JTEKT utilizes "loE" ("Internet 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 a keypad window when necessary

Tool list
screen

Operation
status screen

Realization of inspirational operation

Screen swiping and pinching in/out mimics the operability of a smart phone,
making the TOYOPUC-Touch 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

Displays keypad window
when input is necessary

Minimal number of screen calling operations
Iconized menu enables screen calling from any screen in a maximum of two operations

| STATE PROGRAM TOOLNG INSPECTION

Operation  Program Tool Periodic
_status control inspection

Ol Bl o g

MDNITOR MANTENAMCE

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  — - — construction chart

the program list screen




Workability » Details of functions

Visualization of equipment status

(HIEIF£ N  ~Periodic inspection 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
inspections/measurement results

~Equipment monitor ~

......................................................................................................................................................................................... fillll _J-Support |

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

~Longevity management function~

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 locations can be identified
easily through image enlargement

@ Internal ladder circuits can also be
viewed easily

~Energy monitoring~

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 stop time through
preventive inspection/part preparation

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

~QOperation monitor~

35

Supports energy saving activities
by visualizing energy usage

@ Energy usage can be viewed easily on
graphs and tables, and data entry is
also possible

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

@ Effects of enabling/disabling energy
saving settings can be viewed

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
or insufficient tooling

Supports production control and
improvement via graphs showing past
operation performance/machining
performance

@ Performance can be viewed easily on

graphs and tables, and data entry is
also possible

@ Current performance can be compared with
past performance of the selected period

@ Performance can be viewed easily by shift

fillll _J-vanage

Pallet management function

@ Automatically calls the machining
programs set for each pallet

@ Enables the setting of compensation
values for each pallet

@ Enables omission of unnecessary
machining

il J-care |

i ’
Support team
Operator

Additional functions of TOYOPUC-Touch

Details of functions < Workability

@: Standard /[ : Optional

Classification

Function 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

J-Support

Basic functions

Document browsing

Fault list display

Fault history

Operation history

Signal status display

System management

Backup function

Production support functions

Operation monitor Machining performance

Operation performance

Cycle time measurement

Energy saving functions

Energy saving settings

Energy usage monitoring

Servicing functions

Periodic inspection function

Longevity management function

Maintenance functions

Equipment monitor

Unit maintenance (Easy recovery function)

Software diagnosis function

Fault analysis function

J-Manage

Tool management functions

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 list display

High-performance Automatic indexing function for tools that require change

magazine operation panel

Data updating function at tool mounting/removal

Tool ID function

Pallet management functions

APC management

Pallet compensation

Multiple workpiece mounting

J-Care

Remote support

Diagnosis data collection function

Remote diagnosis function

1 00 @ 0111 ©0 06060606 0606060600000 0060 ©6006 00000000000 o0 0 90 00
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Automation support>\DetaiIs of functions

TIPROS

For the people. The Integrated Production System continues to evolve.

JTEKT has delivered many systems since the first FMS sold in 1972 and have come to be seen by both domestic and overseas
customers as a company that offers high reliability and meets expectations, and as such indispensable in the FA era.
We manufacture the best FMC/FMS to meet customer requirements, by a combination of our original thorough mechatronics

technologies and software modules and numerous delivery records.

FMC/FMS We supply the best system to the customer with a wide selection of modules.

1) |2l {e oY/ o] S et ol Unmanned operation of an independent cell
VPP:Vertical Pallet Pool

Vertical pallet pool

Unmanned operation of medium amount
production of 10 to 15 types

1) |28l o o) e mase W  Expandability and unmanned operation
FPA:Flexible Pallet Automation

Stacker crane method

Extended unmanned operation of various products
with a large capacity pallet stocker

RGV (railway guided
vehicle method)

Medium volume production of 5 to 20 types
with an emphasis on expandability

AGV (automatic guided
vehicle method)

Large system including transfer between processes

TIPROS FDT (workpiece transfer method) rlqlogv%:(\:/gls&nggrgl%rgj%%quggeratlon Of Iow-varlety,
FDT:Flexible Directly Transfer

Robot method For products of a complex shape
1

eE-phdp A [ = (S [Eidg(sfsl  For simple and similar shapes and light-weight products
L

E Hardware

high efficiency and high precision
@Intelligent peripheral units

Machining center
Special-purpose Measuring Tramstar it
machine instrument

F - | @Flexible machine tool giving high speed,

Software

@Flexible control functions |
@Enriched unmanned operation support functions
@Superior control functions

FA control system [l Cell controller system [Tool control system

fai f Tool change
DNC control @Monitoring function @instriction function
Individual performance [l Transfer control [ Tool presetting
control functions function function

: : Workpiece Installation
Scheduling function Binstruction function

Details of functions /<Automati0n support

TIPROS VPP

The FMC uses a vertical rack system which reduces the required installation space. Time loss during pallet change is kept at a minimum
by combining this with a high speed APC. The pallet storage capacity is increased for unmanned operation at night and on holidays.

TIPROS FPA

Unmanned operation, more flexibility in the system and an improved level of control. A state-of-the-art production system that only
JTEKT. with our grasp on key points of the FA, are able to provide. The module configuration can be easily expanded, so that any
future additions of machines, racks, loading stations of the like can be carried out with ease.
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Automation support>\DetaiIs of functions Details of functions /<Automati0n support

Easy operations and visualization of functions using FMS software

TIPROS FPA FMS software for TIPROS FPA(CL30, MG30, TL30) Stacker crane method, carrier method
E FMS Level1»FMS Level2» FMS Level3
RGV (rail- gmded vehicle) + stacker crane Data setting possible -With a simple (?Iick. Workplieces behind g [Transfer control] CL30 o o o
: . . schedule are displayed in red. The machine automatically decides g..
which fixtures need replacing in line with the schedule. s [DNG controlIMG30 ° °
a [Tool control] TL30 [+)

Option: Scheduling, preventive maintenance, multiple-parts loading, etc.

Intuitive and easy to use Completion timing is decipherable Easy fixture management

Directly specifying what is to be set Scheduling by equipment Abundant pallet types
L =
T— e
& STt e .J 'l b ';
e — _—_ Type 1 Type 2 Type 3 Type 4
e — - piece  Multiple pieces 4 faces, 1 piece 4 faces, 2 areas
= -; lll ﬂr EP
b i e s i e v
Scheduling by work Type 5 Type 6 Type 8
o 4 faces, 4 areas Free lelure replacemem Jig base change

(fixed fixture base)

Automatically deciding
fixture replacement

TIPROS FDT

Robot method

CRERRERRREARERAR

=

The visualization of process operations with TOYOPUC (SFC* programming) # Sequential Funotion Chart

We have significantly reduced the investigation time when eguipment stops using SFC and chase monitoring.

Conventional (ladder circuit) y Use words to describe the circuit (SFC circuit) Visualization of equipment operation
(R (el COTD"Cateq’ cycles using a flow chart. No need for
H Hl—e making equ'[.’m.ent experienced operators able to understand
I—IF[L_| operations difficult Atomate oo ladder cirouits
to decipher wutomatic door closes

Aulomanc door opens

: 1' l:]-l Clamper 1 clamps

Clamper 2 unclamps

Clamper 2
clamps

Clamper 1
ST0002 | iamss | [[ST0003

ST0004 | Machining cycle

Investigation of the cause of
oy equipment stops

Clamper 2 clamps

Simple, [STo005 | Srameer 1 ["5T0006 |
making equipment — —
Clamper 2 unclamps ti
-| ClEEEURS EEEY Automatic door opens
T to decipher

Able to pinpoint
the faulty

area straight away

Investigation
. . . time
What is chase monitoring?
A function allowing faulty areas to be identified through simple touches of the screen
Investigation of the cause of The visualization of Time|taken toJcheck 3min
equipment stops faulty areas drawings >
o T T -
| -

paiEe

SR = - - Investigation complete
iy nice and easy without drawings!

Touch the step Touch the function block conditions Cause of stop is revealed
This is an example of FH800SX-1 and RGV (rail guided vehicle) the machine has stopped on
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Specifications of machine  Specifications Specifications < Specifications of machine
Machine specifications
FH550S FH550S
Item Unit FH550S4 FH550S5 FH550SX
Standard specifications Special specifications Standard specifications Special specifications Standard specifications Special specifications
Table Table dimensions (pallet dimensions) mm [J550 (Pallet) [1500 (Pallet) 1550 (Pallet) [J500 (Pallet) 1550 (Pallet) [J500 (Pallet)
Paﬁ(let Rotary table indexing angle ° 1 0.001 1 0.001 1 0.001
Pallet height (from floor) mm 1,200 1,200 1,200
Max load on pallet kg 800 800 800
Table indexing time (90° indexing) sec 2 0.7 2 0.731 2 0.731
Pallet change time sec 9.5 9.5 9.5
Stroke X-axis mm 750 750 750
Y-axis mm 800 800 800
Z-axis mm 850 850 850
Distance between spindle nose and table center mm 150~1,000 150~1,000 150~1,000
Distance between spindle center and top of pallet mm 100~900 100~900 100~900
Max. workpiece swing x Max. workpiece height mm »850X%1,0002 »850X%1,000:2 »850X%1,000:2
Feeds Rapid feed rate (X, Y and Z) m/min 60 60 60
Cutting feed rate (X, Y and Z) m/min 0.001~30 0.001~30 0.001~30
Rapid acceleration (X, Y and Z) m/s?(G) 9.8 (1.0) 9.8 (1.0) XY=6.86(0.7)Z2=9.8(1)
Ball screw diameter (X, Y and Z) mm ¢45 ¢45 ¢45
Spindle Spindle speed min- 50~15,000 50~20,000:3 50~8,000 50~15,000 50~6,000 50~6,000 50~15,000
Spindle diameter (front bearing bore) mm ¢80 ¢70 ¢80 $90 ¢110 $110 ¢120
Spindle nose shape BT No.40 HSK A63 BT No.50 HSK A100 BT No.50 HSK A100
Spindle motor, short-time/continuous kW 22/18.5 22/18.5 17.7/15 22/18.5 30/22 37/30
ATC Tool holding capacity tool 40 60-121-190 or over 40 60-121-190 or over 40 60-121-190 or over
Tool selection Absolute address Absolute address Absolute address
Tool (dia. x length) mm P75X4705x4 $120%4705x4 $120X545:x4
Tool mass kg 8 27 27
Tool change time (Tool-to-Tool) sec 1.6 (~8kg) 2.4(~15kg)2.7(15~27kg) 2.4(~15kg)2.7(15~27kg)
Tool change time (Chip-to-Chip) sec 2.7 (~8kg) 3.6(~15kg)3.9(15~27kg) 3.6(~15kg)3.9(15~27kg)
Tools Holder MAS BT40 HSK MAS BT50 HSK MAS BT50 HSK
Pull stud MAS P40T-1 MAS P50T-1 MAS P50T-1
Dimensions Floor space (width X depth) mm 3,026X5,695:x5 3,182%X5,695:x5 3,312X5,695:x5
Wegi(ght Machine height mm 3,100:5 3,160:x5 3,200:x5
Machine weight kg 16,000 16,000 16,100
Various Working oil L 18 18 18
Capacities | gjige ubricant L 2.9 2.9 2.9
Spindle oil air L 2.9 2.9 2.9
Table L 1.5 3 1.5 3 1.5 3
Spindle coolant L 20 20 20
Power supply capacity kVA 52 52 52 52 54 64 54
Control voltage Y DC24 DC24 DC24
Air source capacity NL/min 800 800 800
Air source pressure MPa 0.4~0.5 0.4~0.5 0.4~0.5
Capability Positioning accuracy:«e mm +0.003 +0.002 +0.003 +0.002 +0.003 +0.002
Perfor%nance Repeatability:x«6 mm +0.0015 +0.001 +0.0015 +0.001 +0.0015 +0.001
Table indexing accuracy:«6 sec +3 +7(NC) =+3.5(with NC encoder) +3 +7(NC) =+3.5(with NC encoder) Ei=8) +7(NC) =+3.5(with NC encoder)
Table indexing repeatability:x6 sec +3 +3.5(NC) =2(with NC encoder) +3 +3.5(NC) =2 (with NC encoder) +3 +3.5(NC) =2 (with NC encoder)

%1 System with DD table 2 The workpiece swing is subject to limitations if used in conjunction with an RGV. For details, refer to the tooling data.

33 20,000min" spindle is only HSK specifications.

%6 According to our inspection method

%4 For detail shape, refer to the tooling data.

%5 For details, refer to the layout plan.




CNC unit » _Specifications

CNC unit FANUC 31i. @ standard /[ ] Optional

Division

Name

FH550S

FH550SX

Axis control

Min. input increment (0.001mm)

Machine lock

Absolute position detection

Inch/metric switch

Operation

Dry run

Single block

Manual handle feed 1 unit

Program restart

Manual handle feed 1 unit

Interpolation
function

Nano interpolation

Positioning (GOO)

Exact stop mode (G61)

Tapping mode (G63)

Cutting mode (G64)

Exact stop (G09)

Linear interpolation (GO1)

Arc interpolation (G02, GO3)

Dwell (GO4)

Helical interpolation

Reference point return (G28, G29)

Second reference point return (G30)

Third and fourth reference point return (G30)

Feed function

Al contour control I (pre-read 30 blocks)

F1-digit feed

Al contour control I (pre-read 200 blocks)

Program entry

Local coordinate system (G52)

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 #999)

Fixed drilling cycle (G73, G74, G76, G80 to G89, G98 and G99)

Additional optional block skip (9 pieces)

Automatic corner override

Spindle function

Rigid tap

Tool function Tool corrections (99)
Tool correction Tool corrections (200)
function Tool corrections (400)
Tool corrections (499)
Tool corrections (999)
Tool position offset
Tool diameter and cutter radius compensation
Tool length compensation (G43, G44 and G49)
Editing Program storage capacity (128K bytes)
operation Program storage capacity (256K bytes)

Program storage capacity (512K bytes)

Program storage capacity (1M byte)

Program storage capacity (2M bytes

)
Program storage capacity (4M bytes)
Program storage capacity (8M bytes)

Number of registered programs (250)

Number of registered programs (500) 3 Storage capacity 256K bytes compulsory

Number of registered programs (1000) % Storage capacity 512K bytes compulsory

Number of registered programs (2000) 3 Storage capacity 1M bytes compulsory

Number of registered programs (4000) % Storage capacity 2M bytes compulsory

Simultaneous multi-program editing (incl. background editing)

Data entry/display

Touch panel control

Communication function

Built-in Ethernet

ee o || UeIOOO0eeee |l eeeee [leee l 0666 e6e6eeeeeseeee (000 000

ee o || UeIO0O0eeee |l eeeee [eee l 66666 eeeeeeeoee (000 000

FANUC is a registered trademark of FANUC LTD.

Specifications < accessories

Accessories @standard accessories [ ] Optional accessories

Item

Equipment name

FH550S

FH550SX

Table and pallet

Indexing table

1° indexing table

NC indexing table

NC indexing table (with encoder)

DD table (with encoder)

Pallet

Standard pallet screw hole

T-groove pallet

Addition of pallet

Single piece screw hole

Single piece T-groove

gotje|dO|d e

Spindle relations

Speed

15,000min" No. 40 (22/18.5kW) spindle (with spindle-through coolant spec)

20,000min' No. 40 (22/18.5kW) spindle (with spindle-through coolant spec

)
8,000min" No. 40 (17.7/15kW) spindle (with spindle-through coolant spec)
15,000min" No. 50 (22/18.5kW) spindle (with spindle-through coolant spec)

Ojgibje|0|d|0|e|0|00 e

6,000min"' No. 50 (30/22kW) spindle (with spindle-through coolant spec)

6,000min"' No. 50 (37/30kW) large torque spindle (with spindle-through coolant spec)

15,000min" No. 50 (37/30kW) large torque spindle (with spindle-through coolant spec)

Filler block for oil hole holder

Positioning block for angle head holder

HSK specifications

BIG PLUS specifications

Collet

MAS I

JIs

MAS I

Tool magazine

Tool capacity

40 tools

60 tools

121 tools

190 or more tools

Coolant relations

Coolant supply unit

Coolant supply unit (water soluble/with take-up chip conveyor/scraper type/without spindle-thorugh coolant spec)

Coolant supply unit (water soluble/with take-up chip conveyor/scraper type/spindle-thorugh coolant spec/1MPa through pump)

Coolant supply unit (water soluble/with take-up chip conveyor/scraper type/spindle-thorugh coolant spec/3MPa through pump)

Coolant supply unit (water soluble/with take-up chip conveyor/scraper type/spindle-thorugh coolant spec/7MPa through pump)

gogje|tojUle|U0e|O|O(O|O

Coolant supply unit (water soluble/with take-up chip conveyor/2-tank type/spindle-through coolant spec/3MPa through pump)

(
(
Coolant supply unit (water soluble/with take-up chip conveyor/2-tank type/spindle-through coolant spec/1MPa through pump)
(
(

Coolant supply unit (water soluble/with take-up chip conveyor/2-tank type/spindle-through coolant spec/7MPa through pump)

External nozzle coolant

Overhead shower coolant

Internal chip flushing coolant

Chip flow coolant in pallet changer

Internal screw conveyor

Coolant cooling

Qil skimmer

Belt type

Chip box

Splash gun (at APC)

Mist collector

Air blower

External nozzle type

Splash guard

Enclosure guard

Door interlock at operating position

Electromagnetic lock type

APC door interlock

Electromagnetic lock type

Internal lighting

Operation control
function, others

Ground fault interrupter

Cooler for control cabinet inside

Automatic fire extinguisher

Universal design cover

Support for
high accuracy

Pallet changer (APC)

TIPROS VPP

7 pieces

10 pieces

14 pieces

21 pieces

Operator support
function

Spindle cooling unit

BTS (Ballscrew Thermo Stabilizer) function

Scale feedback (X-, Y- and Z-axes)

If installation is requested, the BTS function is excluded.

Touch sensor function

Optical type (without energization) ; with alignment and datum face correction functions

Optical type (with energization) ; with alignment, datum face correction, gap elimination and tool breakage detection function

Automatic tool length measurement function and datum face for measurement (interference area caused)

Automatic measurement function

Automatic measurement correction function

Rotary coordinate system correction function

Rotary coordinate axis correction function

Automatic tool length measurement functio

Fixed table type

Tool breakage detection unit inside the magazine Touch switch type

Spindle thermo stabilizer function

o|jg|g|jg|ioojojojojo|teleldoooeldddbeee e e 0l e e e
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When the scale feedback is equipped, the model name becomes FH550S4-L, FH550S5-L, and FH550SX5-L.
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Pallet > _Specifications

Threaded hole pallet

1550 Specification

24-M16x30
|=)
$50H7
O
o
- I B 1
o
X [ |
-

@Pitch tolerance of M16 screw is £0.2
@No alignment reference hole is provided for the edge locator.

1500 Specification

24-M16x30
[ =)
$50H7
o
o
- I S
o
o
Yo}
N
X o |
 —

@Pitch tolerance of M16 screw is 0.2
@®No alignment reference hole is provided for the edge locator.

Specifications

Spindle

T-groove pallet

[[1550 Specification

200

200

T groove details

18H8(center groove only)
18(other grooves) (1550

[ !
18 275
[ 12 D M
+1

300 |

@T-groove pitch tolerance is £0.2
@No alignment reference hale is provided for the edge locator.

100| 100
|
1

[ 1500 Specification

¢50H7

100 | 100
|

18H8(center groove only) 22H8(center groove only)
18(other grooves) 1500 22(other grooves)
[ '
18 250
[ E——
[ fi2 D M
L
i '

@T-groove pitch tolerance is £0.2
@No alignment reference hole is provided for the edge locator.

BT No.50 FHS50S
Toue  SPiNdle speed:15,000min 4, [@)STe}e)
(N-m) (kW)
25%ED
15-min. rating 22
166.7 25-minute rating(166.7N-m) N 122
117.8 1 15-min. rating (117.8Nm), 15
ggg Continuous (95.5N-m), 13
i i i
Output and torgue diagram of 7 spindles 33
}‘11: é N
9.5 o2
0.5
— — i
50 1060 [3500] 12500
Spindle speed(min) 1,500 5,000 15,000
BT No.40 EEE BT No.50 FH550SX
Torque  Spindle speed: 15,000min' Output Torque Spindle speed:6,000min' Output
(N-m) (kw) 6316@7 (kw)
7 |15-min. rating(GOONm‘
420.0 - -
25%ED 30-min. rating (420N‘m) |
ind , 22 353.0 5 = -mi i
1667 25%ED (166.7N-m) 15-min. rating }82 5 Continuous (353N-m) 7‘; 7 3? mln.‘ rating__ ggg
1978 15-min. rating (117.8N-m). > 13 Ao 229
ggg Continuous (95.5N-m; 13 %gg
2210 : 17.3
492 154
1638 150
18
95 S R 7 - 314
05 L 22
————— - 18
50 1060 [3B00] 12,500 5 350 500 800 | 1500 2500 6,000
Spindle speed (min+) 1,500 5,000 15,000 Spindle speed (min+)

Teae  Spindle speed: 20,000min”  oupu
m.

D (kw)
11784 25_/0ED(117.8N-n1)N_

m)

79.6 | Continuous(79.6N-m)

| 15-min. rating

25%ED

T T
50 1,500 ‘ 5,000‘ 20,000
Spindle speed (min‘) 1,800 8,000

Outpct Option

T(ﬁrqu? Spindle speed: 8,000min-
m,

30-min. rating(165.5N-m)

Continuous (140.1Nm)

- 087
0.73

T
50 1,021 8,000
Spindle speed (min)

5

Torque Spindle speed: 6,000min- (Large torque) output
N-m) (kW)

15%ED
25%ED

T

0 5
Spindle speed(min‘) ‘392 1,200 5,000
350

‘ 00 ‘ 1,&;00 ‘6,000

Toraue Spindle speed: 15,000min’ (Large torque) Outout Option
N-m KW

10-min. rating 300

25.0

2628\ 10.min. rating (262 6N'm) 30-min. rating___ 22

Hgg Continuous (191N-m) e T\ 185

6y -~ . : 17.8

95.5- '

15.0

774 13.8
447
39.8

11.3-4 - 1.4

8.8 — 1.0

50

f f f
‘800 2,500 6,000 15,000
Spindle speed (min) 750 [1,850



MEBHEIRIIne. dimensions

Specifications

5,937(121ATC)
3,991 (40/60ATC)

6,381 (121ATC)

5,388(60ATC)

4,066 (40ATC)
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BT No.40 i
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Layout plan 5
unit : mm
“x" indicates dimensions with the standard coolant supply unit. 8 . .
Dimension * may change according to specifications. N Universal design cover (OP)
3
[
% Floor space Drawing space for tank
=l #5,695(40/60ATC) #512(40/60ATC)
8 *5,724(121ATC) *#483(121ATC)
] Max. tool length X stroke Max. workg\ece swing Z stroke
E 470 750 $850 850
N
o
§ £ l
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© Spindle axis
,g "~ opindeaxss
o
5 $8
§ = - Spindle nose|
K] N
s e
3 ® 275 25
= o
= Q
© 150 ,, 150 @
by o
@
o
J ®
Table rotation axis \ / Top of pallet
/ @
Pallet change axis e Sl Nl
d [8Y]
S kY
1550
¢750 (Max. pallet swing) N ol -1 g
Spindle key orientation at spindle orientation ‘ $850 : Workpiece
Spindle axis (upper limit) (M. jig end workpiece swing] Negative limit of Y stroke
- 1y Pallet hook
8/ AN H
i : o)
Top of pallet 3 f_S) t it : P of £ Reference block
als o &
— —g = 8 | »
= /\"o n Z
S AT gl
i \ ) . . ) L
=t g Wi Ny © W\When indexing the pallet at 45° be careful of the relationship with the
Change arm axis S maximum swing specified on the pallet dmensioned drawing.
ATC position S75 |, 875 - H\When indexing a face without a reference block, the interference area is
750 Spindle axis (lower limit) reduced by the dimensions of the block.
(X stroke) HELimitations apply if the optional tool length measurement unit is equipped.

@+——0O

The shape of the tool holder is limited when ATC(automatic tool change)is carried out. If the

L|m|tat|0ns n tOOI hOIder Shape maximum tool diameter exceeds @63, the 38mm range from the gauge line must be within p63mm

(JIS:.CAT-DIN BT No0.40)
40/60/121 tools

of the outside diameter. The total mass must be within 8kg and the length from the gauge line must
be within 470mm. With the 121-tool magazine, the tool diameter within 53mm from the gauge line
must be within 200.

[tem Max. spec
MAX.470
53 Tool length 470mm
S (Interference area with 121 ATC)
. z ) With 40 and 60 tools magazines: ¢75mm(without limitations of adjacent tools)
T Tool diameter ) ) o .
\ 15 With 121 tools magazine: 1 10mm(without limitations of adjacent tools)
! ~ 3 =3
| 38 § 8 : Tool weight 8kg: The moment at the spindle nose is supposed to be within T2N'm.
T° 8 £ 8 - - - Within 30x10sN-m(tools of 6,000min- or lower speeds)
=] ) 8 . . . .
i <§ < g ‘ Tool imbalance Within 10x10sN-m(tools of speeds > 6,000min-, < 8,000min)
a 5
| e £ ! \ Gauge I Within 3x10sN'm(tools exceeding 8,000min-1)
e auge line
‘ B (1) 38 Tools with diameters exceeding those described above are subject to limitations in the
,,,,, o X diameter of adjacent tools in the magazine, key grood position of the tool holder and so on.
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BT No.50 N :
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Layout plan 3 = .0
unit : mm Lﬁ/
“*" indicates dimensions with the standard coolant supply unit. 8
Dimension * may change according to specifications. f\‘_ Universal design cover (OP)
3
j5)
5
§ Floor space Drawing space for tank
3 5,695 (40/60ATC) #512(40/60ATC)
= #6,080(121ATC) | #127(121ATC)
§ Max. tool length X stroke Max. workpiece swing Z stroke
3 470 750 850 850 150
<
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Interference £-= C ©  zas ©
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) e Spindle axis
—] N I -
3 & Y ks
% & ol$ 8 :
- 3 = Spindle nose
3 N 5
2 / ®
3 / 275 25 ol |8
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I i 150 150 @ |5
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Table rotation axis \ Top of pallet
3 8
Pallet change axis ﬁ — e 1|
© '\ [=]
Y 2
Spindle key orientation at spindle orientation 750 (Max. pallet swing) Y
Spindle axis (upper limit) \ $850 , Workpiece & o
(Mex,jig and workpiec swing)
=3 Pallet hook Negative limit of Y stroke
2 5L T ®
g pUE
2 M. 5 Reference block
Top of pallet 8 % ={k<}
Slg W o 8%
—|5 g °_ ]
= : Bl =
= IR © HW\When indexing the pallet at 45° be careful of the relationship with the
Change arm axis 3 maximum swing specified on the pallet dimensioned drawing.
ATC position 375 .L 375 - HW\When indexing a face without a reference block, the interference area is
750 Spindle axis (lower limit) reduced by the dimensions of the block.
(X stroke) ELimitations apply if the optional tool length measurement unit is equipped.
@e—©O

Limitations in tool holder shape

(JIS.CAT-DIN BT No.50)
40/60/121 tools

The tool holder is subject to limitations in the shape due to the ATC(automatic tool change) cycle.
Tools having ¢ 100 or larger diameters must be within @ 100mm in the outside diameter within the

48mm range from the gauge line. The area within 53mm from the gauge line must be within @210 in
the outside diameter. The total mass must be within 27kg and the length from the gauge line must

be within 470mm.

Item Max. spec
k MAX.470
48 Tool length 470mm
I 7 . With 40 and 60 tools magazines: ¢120mm (without limitations of adjacent tools)
P Tool diameter _ _ . - .
[ 7777 With 121 tools magazine: ¢ 130mm(without limitations of adjacent tools)
| - 3
| 8 E : Tool weight 27kg: Spindle nose moment must be within 29N-m.
I 2 £ o o
T = El J_é & — s m- Within 30x10sN-m(tools of 68,000min-' or lower speeds)
ol &
i 3 8 ‘ Tool imbalance Within 10x10sN-m(tools of speeds > 6,000min-, < 8,000min)
3 . . . .
R I f \ Gauge line Within 3x10sN:-m(tools exceeding 8,000min-)
e . 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.

48



6,494 (121ATC)

n . . . Lo . 5,497 (60ATC)
Main machine dimensions >\ Specifications 4 177(40AT0)
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unit : mm \
“%" indicates dimensions with the standard coolant supply unit.
Dimension * may change according to specifications.
3
% N Universal design cover (OP)
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8
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> Floor space Drawing space for tank
2 *5,695(40/60ATC) #512(40/60ATC)
% #6,080(121ATC) #127(121ATC)
= Max. tool length X stroke Max. workpiece swing Z stroke
2 545 750 850 850 150
S
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T e 8 L
S
g % % ,O_- Spindle nose
[ N ©
]
=] 1]
E @ 275 25 ol |2
0 o @
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"§ Top of pallet
Table rotation axis \ / o} 8
/ N
Pallet change axis ol '\ 8
Y =
1550 \
Spindle key orientation at spindle orientation 750 (Max. pallet swing) al s
Spindle axis (upper limit) $850 Workoi
(M. jig and workiece siing) orkpiece Pallet hook Negative limit of Y stroke
-+
ES 41 ® Reference block
2 St .
()
Top of pallet 8 % 4 8 §
elg o| @
T2 8 =
= '\f X © E\When indexing the pallet at 45° be careful of the relationship with the
Change arm axis S maximum swing specified on the pallet dmensioned drawing.
ATC position 375 _L 375 a H\When indexing a face without a reference block, the interference area is
750 Spindle axis (lower limit) reduced by the dimensions of the block.
(X stroke) HELimitations apply if the optional tool length measurement unit is equipped.
PRARSEEN

The tool holder is subject to limitations in the shape due to the ATC(automatic tool change) cycle.

L|m|tat|0ns |n tOOI hOIder Shape Tools having @100 or larger diameters must be within ¢ 100mm in the outside diameter within the
(JIS-CAT-DIN BT No.50)

40/60/121 tools

48mm range from the gauge line. The area within 53mm from the gauge line must be within 210 in
the outside diameter. The total mass must be within 27kg and the length from the gauge line must
be within 545mm.

Within 3x105N'm(tools exceeding 8,000min-)

‘ MAX.545 [tem Max. spec
470 = Tool length 545mm
— e ————— - = . With 40 and 60 tools magazines: ¢120mm (without limitations of adjacent tools)
[ - ] Tool diameter _ _ _ o _
v A —W With 121 tools magazine: ¢ 130mm(without limitations of adjacent tools)
’ = 8 . ; o
( g = Tool weight 27kg: Spindle nose moment must be within 29N-m.
g < ol g
s -, { - Within 30x10sN-m(tools of 6,000min-' or lower speeds)
K % g J Tool imbalance Within 10x10sN-m(tools of speeds > 8,000min-, < 8,000min-)
\_Gauge line

53 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.

JTEKT JTEKT CORPORATION

NAGOYA HEAD OFFICE

No. 7-1, Meieki 4-chome, Nakamura-ku, Nagoya, Aichi Pref., 450-8515, JAPAN TEL: (81)52-527-1900 FAX: (81)52-527-1911

OSAKA HEAD OFFICE

No. 5-8, Minamisemba 3-chome, Chuo-ku, Osaka, 542-8502, JAPAN TEL: (81)6-6271-8451

SALES & MARKETING HEADQUARTERS

FAX: (81)6-6245-3712

No. 5-8, Minamisemba 3-chome, Chuo-ku, Osaka, 542-8502, JAPAN TEL: (81)6-6245-6087 FAX: (81)6-6244-9007

— GLOBAL NETWORK —

TEL: (81)566-25-5171

OVERSEAS AFFILIATED COMPANIES

MACHINE TOOLS & MECHATRONICS BUSINESS OPERATIONS

MACHINE TOOLS & MECHATRONICS OVERSEAS SALES DEPT.
1, Asahimachi 1-chome, Kariya, Aichi Pref., 448-8652, JAPAN
FAX: (81)566-25-5467

TOYODA MACHINERY USA CORP.
HEADQUARTERS

316 W.University Drive,

Arlington Heights, IL 60004

US.A.
TEL: (1)847-253-0340
FAX: (1)847-577-4680

TOYODA MACHINERY USA CORP.
AUTOMOTIVE PRODUCTS & SPECIAL
MACHINES DIVISION

51300 W. Pontiac Trail

Wixom, MI. 48393-1003

US.A.
TEL: (1)248-624-5755
FAX: (1)248-624-8597

TOYODA MACHINERY AND ENGINEERING
EUROPE SAS

2 Grande Allee P.A des Petits Carreaux
94380 Bonneuil sur Marne, FRANCE

TEL: (33)1-49.56.85.80
FAX: (33)1-43.77.47.50
TOYODA MACHINERY EUROPE GmbH
HEADQUARTERS

Bischofstr, 118 47809 Krefeld GERMANY
TEL: (49)2151-5188-300
FAX: (49)2151-5188-333

TOYODA MACHINERY (DALIAN) CO., LTD.
HEADQUARTERS

46 Developing Zone In DaLian, 116600 China
Dalian, CHINA

TEL: (86)-411-8733-4601

FAX: (86)-411-8733-4602

TOYODA MACHINERY (DALIAN)CO., LTD.
BEIJING OFFICE

Room 1017, Fortune Building No.5 Dong
San Huan North Road Chaoyang,

Beijing, 100004 CHINA

TEL: (86)-10-6590-9356~58
FAX: (86)-10-6590-9359

TOYODA MACHINERY (DALIAN)CO., LTD.
SHANGHAI OFFICE

Room 25B3, V-Capital Building 333 Xianxia
Road Changning District,

Shanghai, 200336 CHINA

TEL: (86)-21-5178-1088

FAX: (86)-21-5178-1099

TOYODA MACHINERY (DALIAN)CO., LTD.
FOSHAN OFFICE

2 Wushaxinhui Road, Daliang Street Shunde
District, Foshan,

Guangdong, 52833 CHINA

TEL: (86)-757-2232-6651~52
FAX: (86)-757-2232-6650

TOYODA MACHINERY (DALIAN)CO., LTD.
CHONGQING OFFICE

14-2Room, Block 3, Jinkai Sincere Center,
Jinkai Road68%#, Northern new District,
Chongqing, 401121 CHINA

TEL: (86)-23-6305-6070
FAX: (86)-23-6305-6077

TPA ENGINEERING CORP.
84BL-19Lot,

Namdong Industrial Complex,

675-18, Gojan-Dong, Namdong-ku,
Incheon, KOREA

TEL: (82)-032-822-0305
FAX: (82)-032-822-0306

TOYODA MACHINERY S.E. ASIA CO., LTD.
313, Bangna-Trad Road, KM.1

Kwang Bangna, Khet Bangna,

Bangkok, 10260 THAILAND

TEL: (66-2)361-8250~1

FAX: (66-2)361-8252

PT.JTEKT INDONESIA SALES

JI.Celebration Boulevard Blok AA3/006 Grand Wisata,
Desa Lambang Jaya, Kec. Tambun Selatan
Kab. Bekasi 17510-Jawa Barat INDONESIA
TEL: (62)21-8261 5471

FAX: (62)21-2211 4991

TOYODA KOKI DO BRASIL INDUSTRIA
E COMERCIO DE MAQUINAS, LTDA.
Alameda Ulderico Ferrari, 100,

Itaim Guacu, Itu, SP 13312-655, BRASIL
TEL: (55)4023-1730

TOYODA MICROMATIC MACHINERY INDIA
PRIVATE LIMITED

506-507, 5th Floor, Suncity Business Tower,
Golf Course Road, Sector-54
Gurgaon-122002, Haryana, INDIA

TEL: (91)-124-4264602

FAX: (91)-124-4288355
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