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HC-series 3 brothers are gathered




Dear Valued Customers,
It has been more than 20 years since our first development of graphite machine in 1988.
At development, "Keep shop floor clean" was requested by customers as graphite
machining represented typical "hard, dirty and danger" work at that time. We fulfilled
this requirement by an idea of replacing entire air in the machining area, instead of
ordinary dust collection.

After that, customers’ requirements kept diversified. One example is "direct milling of
cavity by the same machine’. To meet this requirement, we continued improvements and
completed development of Hybrid machine HC-series, for "incorporating different
machining performance into one machine’, and we started its delivery in 2000. Its spindle
is a state of the art grease lubricated spindle as a vital element for graphite machining.
Lately, there is a big stream from copper electrodes to graphite electrodes because of
development of fine grain graphite. Furthermore, situation for mold making industry is
getting tough, tight tolerance, short delivery and low cost.

We follow the founder’s word "Provide solutions for customers' on the HC-series as well.
We can't describe all in the limited space of catalog. If you need the latest machining data,
or if there is any request, please feel free to contact our agent or our staff. And, if you can
come to our factory to see and feel how we build every single machine by heart, it will
be appreciated.

High rigidity structure for direct mold machining, and high grade
dust protection for graphite.
Machine design for the HC is born from the Hybrid Concept.

@® "High rigidity structure" for further high
precision machining

® "Dust collection and protection” for
graphite machining
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For direct machining of mold and graphite
electrode machining

l Basic structure

[ 1 Column and Cross-rail in single body

The key for this bridge structure, integrated column and cross-rail, is employed as basic structure.
Realizing the highest level of rigidity and vibration dampening performance by employing the
catenary which is used on our Super Precision Micro Machining Centers, integrated column and
cross-rail with increased rigidity in center area, and lower center of gravity with square structure.

[ ] 3-point supported box structure base

High-grade cast iron base has employed newly developed box type structure for maintaining high
acceleration response. It promises stability with fundamental rigidity and high vibration dampening
under hybrid machining environment.

[ | Ideal feed structure for pursuing High-Precision

There is no over-hanging throughout full range of X and Y travels by employing bridge type
structure suited for High-Precision machining. By separating each feed axis composition,
unbalancing of center of gravity at machining is significantly suppressed.

[ | Optimum axis guide for Hybrid machining

The world-wide standard, 4-direction equalized load type linear motion guides, are equipped as axis
guide. Because of its rolling characteristics, difference between static friction and dynamic friction
is minimum, high response machining without quadrant spikes can be done. Grease lubrication with
minimum grease consumption is employed for Eco-friendly and no oil dripping on work pieces.

] 12 tools ATC

In the ATC magazine, |12 tools can be stored. Stable tool
change is achieved with fixed NN

address type tool index and
magazine direct change.

12 tools ATC unit
Micro processor controlled high-performance dust collector,
Easy dust handling

i ’Superior operability
[ | Workability

As dust collection is done in the back of the machine, there is no
obstacle around operator's foot.

] Chip process

Unigue "Air exchanging dust collection system” is employed. Dust on
the table and work piece is stirred by intermittent air blow, then,
entire air with graphite dust in the machining area is exchanged 7
times in a minute. Intermittent air blow nozzles are also equipped at
both side gutters for the same dust collection operation as the table.
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ke - ‘ Spindle with new evolution and
continued reliability

High performance spindle with grease
lubricated ceramic ball bearings

The optimum built-in motor with low heat generation and low
output for high-precision and high-speed machining is
employed. By sealed special grease lubricated ceramic ball
bearings, non-stop continuous operation at maximum speed
is enabled with high reliability. Because of grease |ubrication,
not like oil lubrication, there is no oil contamination for work
piece or machining area. The dedicated inspectors carry out
static and dynamic inspections for long period without any
compromising, to secure high-performance and
high-reliability. As operation perfarmance. its DmN value is
1.92 million, coping against oil lubrication type.

High speed grease |Ubricated spindle

Ml HC spindle output chart
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Oil circulation forced cooling jacket and Super precision oil controller for £0.1C control

For controlling spindle head unit temperature more precisely, "Wide area jacket' is employed for the oil jacket
to cover the spindle head nose. Temperature of cooling oil for forced circulation within oil jacket and housing
is controlled within £0.1T by Gas-Bypass type oil controller unit. The temperature sensor has "Heat
Capacitor” for eliminating excessive fluctuation of room temperature in short period.

| 2-plane constraint spindle

HSK-E40. suited for high speed machining, is used for
being compatible with stability and high precision
balance. By high clamping rigidity. longer tool life and
high machining surface guality are achieved. Tool
mounting accuracy through ATC is also significantly
improved. Spindle head contact surface is hand scraped
for stable accuracy.

.
High precision shrink fit tool holder (HSK-E40) "J
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Priority issue is, harmony of efficiency,
stability and environmental performance

SUPER PC I function

This is to follow fine 3-D point to
point motion data produced by
CAD/CAM in high precision and high
speed. It includes Al Contour Control
1, Data Server 1GB and NANO
Smoaothing for improving 3-D
geometry accuracy and surface
quality. High precision and high
quality machining can be pursued by
high efficiency process of 3-mode
switching, High speed / Standard /
High precision mode.

Spindle thermal growth
compensation function

Displacement caused by spindle
thermal growth during machining is
detected by the sensor incorporated
in the spindle, and real time
compensation can be done. This can
minimize spindle warm-up cycle
before machining or after ATC.

Command data

SUPER PC 1II

‘Geometry
judgment

_ Accel/Decl

before interpolation

Feed forward
control

Mode selection (1 to 3)

moDe 01 High speed mooe o2 Standard mooe o3 High precision
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Non-contact type tool

measurement function
Tool length and diameter can be
measured dynamically. Spindle runs
at cutting speed. and, chips and oil
on the tool are cleaned by special
tool nose air blow, then, high
precision measurement is done by
the high resolution laser beam.
Measurements are taken with
considering tool elongation and
run-out by high speed spindle
rotation. Minimum measurable
diameter is 0.05mm. Entering a
radius offset value, breakage
detection and allowance judgment
can be done. Slide cover for
protecting the device against
graphite dust is available as an
option.




ROKU-ROKU
Tool life management

Non-contact tool measurement
function and Tool life management
function are combined as a
ROKU-ROKU special function. When
tool wear is detected at Non-contact
tool measurement function. if there
is a spare tool available in the same
group, the tool is replaced with the
spare automatically, and automatic
operation can be continued with
performing automatic tool length
measurement for the new tool. By
this unigue function, tool life can be
judged not only by cutting length or
number of ATC. but also by
measurement of actual tool wear.

Semi-dry
machining system

Semi-dry coolant, Mist collector and
Simple chip buckets are equipped for
direct mold machining. There is also
a switch equipped for switching
between graphite machining, for
activating dust collector at dry
machining and mist collector at
semi-dry machining.

High power spindle

For achieving further high efficiency
machining. 15kW high power spindle
IS available as option. By automatic
coil switching, high torgue can be
obtained at low speed range. and
high speed 30,000min’' can be
obtained at high speed range.

B High power spindle output chart
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SUPER MAC 1 function

Coordinate system for work pieces or
fixtures can be measured on the
machine, and measured data can be
automatically entered. The special
touch probe stored in the ATC
magazine is called, and various
measurement operations can be
automatically done accurately. Top
surface, inner flame, outer flame and
groove measurements are available as
measurement software. "Automatic
measurement data print out function”
and "Coordinate system rotation
centering function’ for coordinate
system rotation based on the
measured data, are available as option.
Standard stylus diameter is 2mm.

Super-J-Cut function
(Patent pending)

At pocket machining by end mills,
there is always material left at
corner part due to cutter radius.
Such corner part can be finished as
sharp edge by using this function. lts
program is just one block command,
and tapered corner can also be
machined. By this function, number
of electrode can be reduced, and it
contributes shortening of mold
production process time and
improving accuracy.

4-axis / _5-axis control

Various machining applications can
be implemented by variety of
additional axis control.
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Various automated systems for pursuing and
iImplementing new and high value addition

Electrode machining and EDM process
are incorporated into a single cell

Graphite electrode Machining Center,
EDM sinker for next process, and wark
and electrode stocker can be connected
by a Robot as a special cell. This
implementation is enabled by burr-free
graphite electrode.

Machining cell dedicating to
electrode machining

Machining cell dedicating to graphite
electrode machining can be implemented.
For this cell, the left-handed model is
available. In addition, integrated
machining cell for changing electrode
holders by loader and stocker is also
available. In this system, the special
schedule management function
developed by ROKU-ROKU is
incorporated for enabling flexible
management such as job interruption,
program file control, etc.
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B
Optimum machining area and high-speed spindle for fine micro
machining, it implements high-precision geometry finish.

HOC -U35

HC-435 is a dry cut model of High-Precision
High-Speed Super Micro Fine Machining Center, MEGA.

With maintaining performance of MEGA as Micro Fine

Machining Center, it is developed for dry cut

applications. Not only for high precision fine graphite

electrode machining. but also it is suited for high

precision carbon jig machining for semi-conductor and ROKU-ROKU
machining machine-able ceramics as a High-Precision == N 5
Micro Fine Dry Machining Center.

Work Sample

# By the same machine structure as HC-658, a
single piece casting for incorporated column
and cross-rail, high rigidity is obtained.

& To fulfill the essential requirements as a
graphite machine, dust collection systems,
dust preventive structures and grease
lubrication spindle are equipped.

€ 130mm and 200mm high column options are
available for the use of various electrode fixtures.

#Direct machining of mold materials can be done by
air blow dry cut, or optional oil mist semi-dry cut.

#Various options as Automatic centering
function, Non-contact tool measurement
function, etc., are available. In addition, various
automated systems can be implemented.
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HC-548/658/878 * HC-435 Standard specifications

| Machine specifications (rmm) ROKU-ROKU SYSTEM a-3 |
“Model HC-548 HC-658 HC-878 HC-435

X axis travel (spindle head left/right) 460 600 850 410

Y axis travel (table forward/backward) 360 500 750 330

Z axis travel (spindle head up/down) 260 400 = 200

Distance from table surface to spindle nose 150~410 200~600 225~6256 50~2580

Table work area (width Xlength) 600x 360 750500 950X 750 B00X330

Maximum table load 200 ke -— - 100 ke

Table surface

Table height from floor
Spindle speed

Spindie taper

Spindle air purge

Distance from machéng front to spindle center line

Spindle air through
Rapid feedrate
Cutting feedrate Normal mode

Super PC I mode

Tool shank type
Tool storage capacity
Maximum tool diameter

Maximum tool length
Maximum tool weight
Tool selection type
Tool change type
Spindle motor

Dust collector motor
Power supply

Air supply

Floor space required (width Xlength)

Machine height
Machine weight

14mm T-slot X3, 100 pitch
800

200~32,000min’!

1/10 taper (2-plane constraint)
Equipped

650

Equipped
30,000mm/min
8.000mm/min
30,000mm/min
HSK-E40

12

38

150

3kg

Fixed address type
Pop-up type
BkW(32,000min ")
1.5kW

AC200V £ 10%.
50/60Hzx 1Hz 22kVA
0.5MPa B00NL/min
2.000x 2,760
2,500

4,000kg

14mm T-slotx 5, 100 pitch

—
o
—
=

780 (With door open)

-—

20,000mm/min

20,000mm/min

—

¢80 for continuous loading,
@76.2 for without adjacent tools
250

Magazine direct type (arm-less)
0.55MPa 750NL/min
2,860x3.300

2,860

5,500kg

14mm T-slotx5, 160 pitch
850

t

t

2kW

= o2+ BE -1 Rk

50/60Hzt 1Hz 22.8kVA
3.300% 3,325

2936

7.000kg

14mm T-slotx 3, 100 pitch
750
3,000~25.000min’!

600
15,000mm/min
10.000mm/min
10,000mm/min
HSK-E25

11

(/15

80

0.8kg

Fixed address type
Pop-up type
2.5kW(25.000min")
0.75kW
B0/60Hz+1Hz 12kVA
0.5MPa 400NL/min
1,300x%1.870
2070

2.500kg

Numerical Control unit specifications

@Control axis : 3 axes, Simultaneous control axis : 3 axes @Least input increment : 0.0001 mm @Program storage capacity : 64kB (160m)
®Custom macro B @Input/Output interface : RS232C @Canned cycle @Tool length offset @Cutter compensation C @Toaol offset memory A

@Work coordinate system selection

®Registerable number of program : 63 @Programmable data input @Color LCD @Extended program editing

Additional option for Numerical Control unit

@Helical interpolation @NURBS interpolation @Program storage capacity : 128/256/512kByte, 1/2/4/8MB
@Registerable number of program expansion 1, 2 @Number of tool offset ; 64/99 total
®5Scaling @Coordinate system rotation @Background editing @Work coordinate system 48 sets @F15 program format @Program restart
@Smooth interpolation @Graphic display @Dynamic graphic display

@®Tool offset memory B/C  @Tool life management

Optional functions and accessories

HC-548 . 658 .~ 878

WB kit @2nd machine light @FPatrol light, 2 colors @Short circuit breaker
@®Automatic power shut down @AIr gun @Table surface hand scraping finish
MSuper PC 1 function(Al Nano High precision contour control, 3-mode switching, Data server, Others)
®Tool length measurement @Background editing @Run hour / Parts count display

WY kit @Spindle load meter @Maintenance kit

®Machine color paint for dust collector and spindle oil controller

@®Inch/Metric switching

WSemi-dry machining system

@®Nozzle type oil mist coolant

@Chip bucket @Linear scales @30 tools ATC

@®Non-contact type tool measurement function (Tool length, Tool diameter, Breakage detection)
@®Automatic tool height setting (Tool length. Breakage detection)

@Super MAC 1 function (Automatic centering function)
@®High power spindle @Spindle thermal growth compensation function

®Rigid tapping @Additional axis control (1-axis / 2-axis) @Automatic side door
®Remote type handle unit @Weekly timer and automatic program start function
@®Additional M code @Tool tightening stand @Special filter for dust collector

@®High column 200mm
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®Mist collector

@Super-J-Cut function

HC-435

WG kit

®2nd machine light @Patrol light, 2 colors
@Short circuit breaker @Automatic power shut down
@High precision oil controller @Manual handle feed
®Tool length measurement

@Run hour / Parts count display @Table surface hand scraping finish

@Air source valve

BWSuper PC 1 function @Al Nano High precision contour control

@®3-mode switching @Data server, Others

BWSemi-dry machining system
®M\ist collector
@30 / 60 tools ATC
@®Non-contact type tool measurement function

(Tool length, Tool diameter, Breakage detection)
@Automatic tool height setting

(Tool length, Breakage detection)
@®Super MAC 1 function (Automatic centering function)
@High calumn, 130 /200mm @Additional axis control (1-axis / 2-axis)

@MNozzle type oil mist coolant
@Chip bucket @Linear scales @AIr gun

@~Automatic side door @Weekly timer and automatic program start function
@Maintenance kit @Additional M code @Tool tightening stand




Machine width.~ 1,580mm Length.2,070mm
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| @Floor plan @®Dimensional drawing

HC-658

_| Machine width.“2,130mm Length.2,380mm

- @Floor plan @D0imensional drawing

HC-878

| Machine width.~2,510mm Length -~ 2,650mm

@ i
1
i P— A
Junnes |ReEE P
= 1 @®Floor plan ®0imensional drawing

I Machine width.~1,300mm Length. 2,000mm
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* This drawing Includes some options, * Ask Roku-Roku sales staff for details of machine specifications
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Proposal for implementing High-Precision
Micro Fine machining, "Integrated Four™

In the high precision micro fine machining applications, its
requirement is getting tight day by day, and high value
addition field is growing rapidly. Such higher level micro fine
machining cannot be achieved just by machine itself, and
ROKU-ROKU is proposing the "Integrated Four" concept to
customers. The "Four" addresses following four factors, and it
is required to maintain them with balance for drawing the
!ll?lxi!'l'li_llﬂ Illillfllill(! Dﬂl'f{]r[lliil\(,‘(‘._

(1) The optimum machine : ROKU-ROKU High precision Micro Fine Machine
(@ The optimum software : CAD/CAM software suited for the machining
(@ The optimum tool : Tools suited for the machining

@ The optimum environment : Stably controlled temperature

High precision assembly factory with
complete temperature control

The Area 23 at Roku-Roku
Shizuoka factory is the "Artisan's
Workshop® implementing "the
optimum environment® in the
Integrated-Four concept. By
complete heat isolation and
precise temperature control
throughout the four seasons, its
room temperature is controlled at
23 +/-0.5 degrees C. Its solid
foundation eliminates external
vibration to affect machines or
precision instruments in the
Workshop. The ROKU-ROKU
Micro Fine Machines are built by
Artisans in this Workshop.

Introduction of ROKU-ROKU Friends Association

The concept of ROKU-ROKU Friends Association is to insure that users and ROKU-ROKU join together to
create new technical innovations for developing our industries, and to develop further relations and cooperation.
It was established with a number of ROKU-ROKU users as promoters. Major activities include ; issuing bulletins,
holding maintenance training session by separating MC group and PWB group, holding machining know-how
seminars by instructors from third parties, a general meeting once a year followed by a special lecture by a
well-known person in various fields and a party. and study tours for overseas. As of summer 2008, there are
more than 280 members joined this Association. The ROKU-ROKU Friends Association, consists of users and a
maker, has been attracting attention as an unique approach in the industry today.

The optmUIT R (Y | e opTimL
anvironment Y machine

Inheritance of assembly skills of Artisans

ROKU-ROKU devotes
improvement of assembly stills
and inheritance of skills to
young generation. Besides
National manufacturing skills
License, various production
skills, including the traditional
hand scraping, are set as
internal qualifications. and
obtaining those Licenses or
qualifications are encouraged.

Maintenance training session
at Shizuoka factory
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