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Our Most Advanced and Sophisticated Technologies

Provide Optimal Solutions for Laser Machining.

Extensive Develop Experience and Advanced Machining Know-how

_HISTORY

Developed a YAG laser system with 2-kW output power2kW

1985
Developed a 2-kW CW-rod flashlamp-pumped YAG laser system

1986
Established a thin-film peeling technology using an excimer laser

1990
Developed a 1-kW PW-rod flashlamp-pumped YAG laser system

1993
Developed a 1-kW LD-pumped long life YAG laser system

1995

Developed a twin-beam optical system and a 2-path synthetic optical system
1996
Developeda 1-kW 2-path synthetic rod flashlamp-pumped YAG laser system
1997
Delivered a 2-path synthetic laser welding system for automobile body
1998
Realized micromachining to 5-um accuracy using an excimer laser

Products

LINEUP

0.1mm - 100mm

2000
Delivered a tailored blank welding system (* the world's fastest welding system at that time)
2001

Delivered a 13.5-kW LDYAG laser system for gas turbine (* the world's most powerful system at that time)
2002

Developed a TIG-YAG/MIG-YAG hybrid laser head
2003

Developed a high-output fiber laser-applied technology and delivered plenty of systems to iron-making, railway, and other manufactures
2004

Announced the Laser Micromachining System ABLASER
2014

Started selling the Laser Micromachining System ABLASER
2015
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T vediningtyge: Welding Fiber laser welding system ) Page6
Application Ralbway vehicle, vessel, efc.
------------ > Page5
Laser welding head
TIG-YAG hybrid welding head Hybrid welding head 0. to 100 mm
Fiber laser cutting system
MIG-YAG hybrid welding head Brazing head
—| Laser cutting head |
Pulse width @ Continase wase {CW)
n Machining tyae: Cutting
Application  © Steel material vessel,iroe plate. ¢l
0.1 to 100 mm
Page 4 ( » { Fiber laser cutting system Large 5-axis cutting system |

120 pm to 4 mm

Pulsewidth  © Quasi-continwows-wave (0CW]

m Machining type: Precision boring

Agplication  : Autemnodile. aingaft general machine, etc.

0.1tc 100 mm

pe Laser Micromachining System

ABLASER

30to 130 pm

Pubsewidth : Shart pulse

I'““lrml Mackining type: Ultrafine boring

Application  © Automobils, aincraft, medical equipment, ssmiconductor, g5t

Small 5-axis cutting system
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Laser Micromachining System
A B L A S E R

Fiber Laser Cutting System

Utilizing extensive knowledge of machine tool engineering,

The Solution to Realize Ultimate Micromachining without Thermal Effects Becerophimatlasey arkmiglsystem s oiouNsomers:

The advanced precision positioning technology that we have developed as a machine tool
builder and the use of our unique optical system for the machining head enable
high-quality boring and cutting with minimal thermal effects.

With the combination of a short pulse duration green laser enabling machining
with minimal thermal effects and the advanced precision positioning technology
that we have developed as a leading machine tool builder, ABLASER realizes
innovative micron-order precision machining.

Particularly in boring applications, ABLASER achieves dimensional accuracy
exceeding that of electric discharge machines and, even more, supports the
machining needs for forward/reverse tapered holes and 3-dimensional pockets,
as well as for irregular shapes and curved surfaces with a 5-axis control technique.

ABLASST

Optimal Solution for Laser Cutting through Extensive Machining Know-how as a Machine Tool Builder

I With the combination of engineering know-how and laser control technologies that we have developed as a leading machine tool builder in Japan, we offer optimal forms of systems in terms
of the machining method, productivity, accuracy, ete. to meet customer demand.

I With the support of 5-axis control, these laser cutting systems enable high-quality cutting and boring of propaller shapes and 3-dimensional curved surfaces with minimal thermal effects.

Large Fiber Laser Cutting System Small Fiber Laser Cutting System

The use of & portal structure prevents the inclination
of the ram for excellent positioning accuracy.

M Being designed based on our precision machining
systen, this system is ideal for small-diameter boring.

This system enables high-quality cutting and boring
of workpieces such as a large sheet material with
minimal tharmal effects.

W With the support of S-axis control, this system enables
high-quality precision cutting of 3-dimensional
free-form curved surfaces.

Workpiece diameter B Workpiece diameter

0.6 to 4.0mm 0.6 t0 4.0 mm
Stroke ' Stroke

- K-axis: 2,150 mm - X-axis: 350 mm
= Y-axis: 1,000 mm -Y-axis: 350 mm
- Z-axis: 750 mm L-ais: 350 mm

High-speed and
high-accuracy boring of |
p4-mm diameter holes
Machining time: 1.3 s/hole
Materizl: Keat-resisting alloy

Sheet thickness: 1.2 mm

¢1.5-mm
deep boring

* The above datais presented as only an example
of specifications,
“ The detailed specifications of this system are

* The above data is presented as only an example
of spedifications.

* Detailed specifications are listed on the
“Specifications - 1" page.

Innovative Non-thermal Machining with

a Short Pulse Duration Laser Application Examples

listed on the "Specifications - 1" page,

eLaser ablation | Ablating the machining area with short pulse duration
Shart pulse duration laser cutting laser realizes machining with minimel thermal effects,
/- Mtomized vapor compared with machining using a conventional

{ s Nomoticeable microcracks

\ and debris on surfaces nanosecond laser, m Drilling a holein a
Y, e SUS420 material

7 I | This prevents the deterioration/deformation of the target
warkpiece and the occurrence of sputtering, enabling
sharp edges and excellent interior finish that have never

been achieved with conventional techniques.
eInteraction between laserlight and heat
Conventional laser cutting

Fiber Laser Cutting Head

Hole diameter: 120 pm

X
“ Minimal thermallyaffécted layer Sheet thickness: 0.3 mm

Our unique optical system creates an optimal beam profile for cutting
to ensure high efficiency and clean manufacturing.

— Debris on surfaces
i produced by machining

| - Deteriorated material surfaces

m- {melte by heat and then resolidified

i\\—lhermnllr affected layer

“=Microcracks

Test results for drilling a
@200 pm
through-hole in a SUS material

Left: Nanosecond pulse laser
Right: Picosecond pulse laser

Proprietary Optical Control Technology to
Realize Unrivaled High-accuracy Machining

M ABLASER features our proprietary technology in
its optical system, enabling the laser head to
rotate at high speeds while adjusting the laser
beam to any hole diameter.

| This helical machining feature realizes machining
with higher accuracy and efficiency.

Test results for milling a silicon material

TS T T R

Harmal non-helical machining Qur helical milling

raotation of laser beam

Shortpulse
duration laser

-~

Trajectory of

'\ -

=
i ,
Workpiecs
Helical drilling

|
Short pulse—__

duration laser -i' <:| Feed
1

Workpiece

Helical milling

Drilling a hole ina
SKD11 material

Hole diameter: 0.07 mm
Sheet thickness: 0.5 mm
Pitch accuracy: 0.5 um

SCM420 material

(Hrc65 or higher)

into an irreqular shape =
Sheet thickness: 0.8 mm ;

g
g Quenching
a SCM420 material

Sheet thickness: 0.8 mm
Minimum hole diameter: p0.1mm

= . * Any taper shape can be machined to
Straight hole Reverse Hand-drum

asurface oughnessof Ra 0.1 ymor less.
Surface roughness  tapered hole  shaped haole
Fta: 0.09 pm Ra: 0.08 pm Fa: 0.07 um

Exceptional Beam Intensity to Realize a High-quality Cut Surface

Cutting capacity comparison
Fead rate- 0.5 ta 0.6 mm/min * Comparison with our products

| Our proprietary beam profiling technalogy
is optimized for cutting and dramatically

_ 450 - ; .
improves the cutting capacity per oscillator £ 40 | | | [
output. £ 350
R . oo E 300 -
| This contributes to downsizing the oscillator £ 259 PR "— |
that tends to be expensive. “ 200 ! . | ! !
00 20 40 60 B0 100 120

Laser oscillator output power (kW)
Our fiber laser  Compatitor's fiber laser  A.01 laser

Surface cut by a conventional product

Surface cut by our product

Material: Mild steel (25 mm), Dutput power 5 kW
Assist gas: Ouygen Assist gas: Duygen

Material: Mild steel (25 mm), Dutput pawer: ZkW

Product Lineu P "Theseproducts are sold in a package with
the oscillator specified on the “Specifications - 2” page.

Laser cutting head

Specifications
- Head dimensions: 580 mm x 90 mm square

Mass: 14 kg
- Focal distance: BK-S 250 mm
BK-M 300 mm
BK-L 350 mm

- Applied output power: 10 KW max.
- Light-collecting magnification: x1.5



[

Benefits of Arc Welding and
Laser Welding Integrated into a Single System

MIG YAG Laser MIG-YAG

Large gap tolerance,
padding allowed

High speed, deep penetration,

Stable padding and
low strain

welding with
a sufficient penetration of
padding not allowed weld metal at high speed

W/ W
an Y T

M Qur unigue coaxial arc and laser technalogy enable the benefits of both arcand laser
welding processes to be incorporated into a single system for the improvement of
machining efficienc y.

Slow speed, Small gap tolerance,

high strain

M This technology can ease the required accuracy for the welding groove because the arc
melts the laser-irradiated portion to provide a sufficient weld bead even if thereis a
slight gap.

M The technalogy enables welding with a deeper penetration of weld metal than laser-only

welding because the arc is concentrated in the key hole formed by the laser to produce a
large heat input.

Coaxial Arc and Laser Technology for
Welding in Arbitrary Directions

m General welding systems that perform horizontal arc welding only allow for padding ina
fixed direction.

m Onthe other hand, our welding heads are designed to supply the arc from the central axis
in the same way as the laser beam, allowing for padding in a free 3-dimensional
trajectory independent of the direction in which the arcis supplied.

Use of a Fiber Laser as the Light Source for All Operations

The system uses a fiber laser to solve the problems inherent to conventional welding technologies
such as the quality, speed, and cost of welding.

m Smooth and fine weld bead due to continuous radiation with a continuous-wave laser

W Strong resistance to leakage due to a low probability of blowhale generation even in
butt welding

W Less welding strain due to a small spot diameter and light-callecting density of the laser

" Process monitoring, seamless tracking, and other options to enable accurate welding
depending on the welding conditions

Fiber Laser Welding Head

Our unique arc and laser hybrid welding technology realizes an
unprecedented level of welding quality.

Our proprietary arc and laser hybrid welding head provides the benefits
of the two welding processes, “arc welding” that allows for padding and
“laser welding” that features high speed with less strain.

Our fiber laser welding heads allow for welding in arbitrary directions
that has been difficult with conventional welding technologies, realizing
high-speed and stable padding with a sufficient penetration of weld metal.

* These products are sold in a package with
the oscillator specified on the “Specifications - 2” page.

[ Product Lineup

u TIG-YAG hybrid welding head

® Specifications Eal
- Head dimensions: 560 mm x 90 mm square '
- Mass: 6kg £
- Focal distance: 165 mm
* Applied output power: 6 kW max. (5= J
Light-collecting magnification: x1.0 & '
© Features '

- Improved gap tolerance, welding speed can be increased
- Welding with low strain
(Comparison with conventional TIG welding)

Main applications:

Welding of galvanized steel sheets
Welding of non-ferrous materials
(A1, Cu, Ti)

® MIG-YAG hybrid welding head

i © Specifications
e - Head dimensions: 465 mm x 100 mm diameter

i - Mass: S ki
r_’* ass; kY

- Focal distance: 190 mm
* Applied output power: 6 kW max,
Light-collecting magnification; x1.7

© Features
- Improved gap tolerance, welding speed can be increased
- Welding with low strain
(Comparison with conventional MIGwelding)

Main application:
Thack structural materials
High-speed welding of aluminum parts

" Laser welding head

® Specifications
- Head dimensions: 580 mm x 90 mm square
Mass: 14 kg
- Focal distance: 250/300/350 mm
* Applied outpul power: 20 kW max.
Light-collecting magnification: ¥1.5

® Features
- Head structure design for high power output
- Stable welding quality by suppressing
the change in the focal distance.
- Ability to weld thick plates due to the long depth of focus

Main application:
High autput pawer (20 kW max.)
Welding of stainless steel with low strain

W Coaxial laser brazing head

® Specifications
- Head dimensions: 470 mm x 110 mm diameter
- Mass: 5kg
- Focal distance: 140 mm
" Applied output power: 6 KW max,
Light-collecting magnification: x1.3

® Features
3-dimensional welding through coaxial laser
and wire technology
- Brazing with excellent penetration up to narrow portions

Mazin application:
Seal joining
{Awtomobile trunk lid etc.)

Fiber Laser Machining System

The combination of the arc and laser hybrid welding head and the
control technology that we have developed through its experience
in machine tool engineering enables complex machining.

Our fiber laser machining systems provide the path memory function that
uses a teaching system to automate a complex machining process, in
addition to the automatic machining of round and long workpieces in
combination with a robot system or 5-axis machine.

Please feel free to consult with us. We can propose an optimal system
solution to your machining needs.

|: Sta nda rd S'ystem * This system is available in combination with the fiber laser h2ad and oscillator specified on the “Spacifications - 2" page.

m System configuration

The standard system consists of our fiber laser head and oscillator, an articulated robot,

and a teaching system controller,

System configuration diagram

7. Welding head cooling system
4, Fiber cable —
——
3. Laser oscilator 5. Chiller
13, Wire feader
i

& Coservation I
Lnit

9, Line generator

ad

10. Monitor

11, Control unit

—

@ "

2. Welding robat
canirollsr

6. Welding head
12 Wl ng power suppy

1. Welding rabot

Detailed specifications are listed on the “Spedifiations - 17 page.

W Features

@ Usability

1. Easy visual positioning of machining points
with the abservation camera and laser marker

2. Easy-to-operate joystick for control of the front
end of the head

1. Improved safety through remate teaching on
the monitor

4. Improved usability through the
additien/change of teaching points from tha
dedicated control unit

5. Improved welding quality through the support
of real-time (manual) trajectory correction

hybrid welding

teaching points

of the arc current

@ High quality and high productivity

1. Deep penetration with low strain in welding or

2. Improved welding quality by controlling the
welding cenditions in conjunction with

3. Improved quality by contralling the slow
up/down of [aser power output and the output

4. High-quality welding through automatic
groove tracking (optional)

- ® Space saving - @ High-

1. Space saver through the use of a fiber laser
(approx. 60% in volume ratio in comparison
with C02 laser systems)

1. No dedicated system control panel needed

and arc) welding

arcwelding systems)

points

( Special System

weldin

1. Improved welding speed through hybrid (laser
(approx. 300% or more in comparisen with

2. Reduced set-up time through the use of

automatic groove tracking (optional) that
eliminates the need for fine-tuning teaching

W Teaching system
Easy teaching with a joystick

Easy and reliable teaching system with a joystick

The teaching system has a joystick that enables easy teaching while
looking at the groove (welding line) on the monitor

Therefore, operators without professional teaching knowledge and
skills can perform teaching easily and accurately.

Flexible and quick set-up change for
high-mix low-volume production

Creating a single teaching program
for the master workpiece enables the
operator to correct strain,
displacement, or other failures quickly
in real time while looking at the
maonitor without the need for
recreating it for high-mix low-velume
praduction.

On the monitor, check the groove linz and central points  In real-time conection wsing the joystick, move the
generated by the line generatar and corect strain and groove line ta the descent point and comect strain and
displacement. displacement.

Central point

e B |

Use the joystick to correct strain and displacement inan  Start your operation. The system can perform highly

intuitive manner to complete teaching, accurzte teaching in a short time, which is needed for

lasar welding.

W Robot based welding system

Featuring a high degree of freedom and high-speed machining, a robot based system is

very easy to use.

It consists of an articulated robot with up to six axes and a tilt table that work together
to machine round, long, or complex workpiece shapes while avoiding interference.

® Machine-tool based welding system

Featuring excellent machine rigidity, a machine-tool based welding system is applicable to
welding/cutting applications that require higher speed and higher accuracy.

As a leading machine tool builder in Japan, we utilize our high-speed and high-precision positiening
technology to get the most out of our laser products.

Main application:
Automobile body,
Vassel parts
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NIDEC MACHINE TOOL CORPORATION

Customer Support & Sales Headquarters 130, Rokujizo, Ritte, Shiga, 520-3080, Japan

Global Group
Phone: +81-77-552-9768 Facsimile: +81-77-552-9774

Sales and Service bases

Manufacturing bases

Nidec-Shimpo (Shanghai) Int’l Trading Co., Ltd.
3507-3508, Tower B, 100 Zunyi Road, Chang Ning District,
Shanghai, 200051 P.R.China

Phone: +86-21-63800318

E-mail: nsee-koki@nidec-shimpo. com.en

Nidec-Shimpo (Shanghai) Int’l Trading Ce., Ltd.
Shenzhen Office

Room 734, 7th Flaor, Dangming Building, Minkang Road,
Zhangkeng Community, Minzhi Street, Longhua District,
Shenzhen, 518131 P.R.China

Phone: +86-755-23765081

NIDEC MACHINE TOOL CORPORATION

TAIPEI ERANCH

Reom 1001, 10F, No. 88, Sec. 2, Jhongsiac E. Road,
Jhangjheng District, Taipei City 100, Taiwan

Phone: +586-2-2395-6210 Facsimile: +886-2-2395-6230

NIDEC MACHINE TOOL (THAILAND) CO. LTD.

T77 WHA Tower, 16th Fl., Room No. 1602, Moo 13,

Debaratna (Bangna-Trad) KM. 7 Road,

Bangkaew, Bangplee, Samutprakarn, 10540 Thailand

Phone: +66-2-D01-9050 Facsimile: +66-2-001-9370
NIDEC-SHIMFPO INDIA MANUFACTURING PRIVATE LIMITED
Delhi Office

Mo.435, Regus Level 4, Rectangle No.1, Commercial Complex, D4,
Saket New Delhi, Delhi 110017, India

Phone: +81-11-6554-4030

NIDEC-SHIMPO INDIA MANUFACTURING PRIVATE LIMITED
Bengalura Office

BVR Lake Front, Mo. 40/32/50/1/2, Nagavara Village, Kasaba Hobli,

MNear Ring Road, Veerannapalya, Arabi College Post,
Bangalore -560 045, India
Phone: +91-80-4953-6579

PT. NIDEC MOBILITY INDONESIA

M Gold Tower, 20th floor unit A & B, JI. KH . Kalimalang,
RT.001/RW.012, Pekayon Jaya, Kec. Bekasi Sel, Kota Bks,
Jawa Barat, Indonesia

Phone: +62-21-2808-7238

NIDEC-SHIMPQ KOREA CORPORATION

#317. Kolon sciencavally Il , 55, Digital-ro 34-g/l. Guro-gu,
SFOLL D8378 KOREA

Phone; +#82-2-2038-3537 Facsimile: +82-2-2038-3538
Nidec Machine Tool America LLC

46092 Liberty Drive, Wisam, MI 48383 U5 A

Phone: +1-248-860-6136 Facsimile: +1-248-659-0614
hitps:#fwww nidec-machinetoolamerica.com

NIDEC DRIVE TECHNOLOGY DE MEXICO, 8. de R.L. de C.V.

Pargue Industrial NAVEX PARK, Callején de la Evangelizacién #108,

Cal. Santa Maria Magdalena, Querétaro, Qro. 76137, México
Phone: +52- 442-242-3351

Nidec-Shimpo do Brazil Imp., Exp. @ Com. de Equip. Ltda.
Estrada General Motors, 852 — Galpde 11 &12, Indaiatuba - SP
13347-500 Brazi

Phone: +55-11-5071-0015

Midec-Shimpo GmbH
Ludwigstrasse 9, 80539 Munich, Germany
Phone: +49-89-125030-780 Facsimile: +48-88-125030-T81

Federal Broach & Machine Company, LLC

1961 Sullivan Drive, Hamison, M 48625 U S.A,

Phone: +1-988-538-7420 Facsimile: +1-989-539-7381
https /ffederalbroach.com/

Southeast Broach Company - South Carolina LLC
431 5 Buncombe Rd Greer SC 29550 U.S.A

Phone: +1-864-879-7641 Facsimila: +1-864-879-7693
https diwaw sebreach com/index-2 htmil

Nidec India Precision Tools Ltd.
No.2 SIPCOT Industrial Complex, Ranipet. Tamil Madu, India
Phone: +91-4172-244351

Nidec Machine Tool (Changshu) Corporation

181 Huangpujiang Road,

Changshu New & Hi-tech Industrial Development Zone,
Changshu City, Jiangsu Province 215500, P.R. China
Phone: +86-512-5230-3030

Machine specifications such as dimensions elc., are fived using 51 unts including the metric system
In case data are shown in other units in blue. such as inches, pounds and galions et they are for reference only and the formal data
& in black suparsades any aquivalent data given in blue when fractions caused by conversion become an issue

Specifications are subject to change withaut prios notice.

The expart of this praduct is subject to Japanese Governmental approval.

Printed in Japan



Specifications

Laser Micromachining System ABLASER

Specification

ltem Remarks
ABLASER ABLASER-DUV

X-axis (mm) 300 Precision scale equipped as standard

Y-axis (mm) 200 Precision scale equipped as standard

Z-axis (mm) 100 Precision scale equipped as standard

Positioning accuracy (mm) 0.002
Maximum feed rate (m/min) 10
NC system FANUC 31iB
Maximum output power 30w 2W
Pulse width (ps) Less than 10 Oscillator built into the machine

Wavelength (nm) 515 266

Laser head
Workpiece diameter (mm)
Taper hole control
Assist gas
Width x Depth x Height (mm)
Weight
Fume collector and built-in air conditioner
Bellows covers for the X/Y/Z-axis

Work centering system

In-house product
¢0.05t0 0.3 ¢0.01to 0.3
Forward taper/reverse taper/hand-drum shaped

Selectable for each workpiece
2,040x 2,590 x 2,220
50t
Attached

Heat-resistant

Attached

The size sometimes changes depends on type of material.

The weight of the machine only, excluding the control enclosure and attachments

The weight of the machine only, excluding the control enclosure and attachments

Fiber Laser Cutting System

* Manufactured as a custom-made system, so below is only an example of specifications.

Item Specification Large Small
X-axis (mm) 2,150 350
Stroke Y-axis (mm) 1,000 350
Z-axis (mm) 750 350
C-axis (°) 360 360
Rotation axes
B-axis (°) 180 -10to 120
Workpiece diameter (mm) 0.6 to 4.0 ¢0.6t0 4.0
Positioning accuracy (mm) 0.005 0.005
Pulse width (ms) 0.2to10 02to10
Oscillator Wavelength (nm) 1,070 1,070
Average output power (W) Less than 600 Less than 600

Specifications - 1




Standard System for Fiber Laser Cutting

Item Specification Remarks
Articulated robot Payload capacity 80 kg
Robot controller Autonomous 6-axis control
Laser oscillator 1.0 to 10.0 kW Select a suitable oscillator from the table below.
Fiber cable 10 m (0.1 to 0.2 mm) 50 m max.
Chiller Water-cooled
Laser welding head Available with 20.0 kW max.
TIG-YAG head Available with 6.0 kW max.
Fiberlaser head MIG-YAG head Available with 6.0 kW max.
*Types of headslisted on the right can be mounted.
Brazing head Available with 6.0 kW max.
Laser cutting head Available with 6.0 kW max.
Welding head cooling system Tap water circulation
Imaging camera CCD camera
Line generator Reference line (Cross line / Circle)
Monitor 17-inch LCD
Control unit Control unit with joystick
Welding power supply 30to350A TIG-YAG / MIG-YAG / Brazing
Wire feeder Wire diameter @0.8 to 1.4 mm MIG-YAG / Brazing

Oscillator for Fiber Laser Welding / Cutting Head

Output power Model QBH connector Fiber coupler
(kW) (Manufactured by IPG Photonics) (HLC-8) (Built-in)
1.0 YLS-1000-CT
15 YLS-1500-CT
20 YLS-2000-CT
30 YLS-3000-CT
4.0 YLS-4000-CT
Standard equipment Standard equipment
50 YLS-5000-CT
6.0 YLS-6000-CT
7.0 YLS-7000-CT
8.0 YLS-8000-CT
10.0 YLS-10000-CT

* On-site adjustment and commissioning included.
Specifications - 2



