IMPACT 4530

ADDITIVE MACHINE TOOL
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IHR INDUSTRIEPARTNER FUR ADDITIV GEFERTIGTE BAUTEILE - WE LIVE ADDITIVE



APPLICATIONS

IMPACT 4530 IN USE

With many years of experience in additive manufacturing,
IRPD is your partner for the topology- and
function-optimized components in the machine tool,
aerospace, tooling, automation, energy, automotive,
and medical industries - anywhere, in fact, where function
or component weight optimization is necessary.

IMPACT 4530 (LPBF - Laser Powder Bed Fusion), the
modular designed and scalable additive machine “Made in
Switzerland” for industrial AM production of metals, fulfils
the goal of Industry 5.0. IMPACT 4530 supports cooperation
between humans and smart machines through intuitive
control and Big Data, always providing the customer with
the highest productivity and flexibility in the required parts
quality. Thanks to the closed inert process chain the
printing process is sustainable and resource saving.




IMPACT 4530

PERFORMANCE DATA HARDWARE

SOFTWARE

u 2/4 fiber lasers with 1,000 W each = Thermostabilized machine core with a

= 2/4 scanners with 3D optics gray cast iron machine base

= Laser beam diameter 90-250 um
(0.0035-0.01")

= Build dimensions 450 x 300 x 400 mm
(17.7" x 11.8" x 16")

= Build volume approx. 54 liters

(14.3 US gal.)

= Supply unit as a welded frame construc-
tion, fully accessible from 3 sides

= Stable laser beam positioning with decou-
pling of the optical bench from the process
chamber

= Operating side with C.O.R.E. panel,
completely powder-free workspace

= Loading area fully separated from
operating side

= Manual loading/unloading process of
the gas-tight and inert build and powder
supply containers, with automated internal
container handling within the machine

= Hardware packages for laser-, scanner- and
camera calibration, vacuum technology,
pyrometry, and build plate heating

= Machine accessible from three sides for
maintenance

= Simple and fast cleaning of the process
chamber, quick machine changeover for
different materials

“IMPACT 4530 -
the additive machine tool

= C.0.R.E. operating system

= |RPD build processor for additive
manufacturing, incl. load balancing

= |RPD process database for various
customer-oriented production strategies

= Process monitoring on/off-axis

= Software packages for calibration, self-
setup routine, process monitoring, and
process control

for industrial additive manufacturing |

of metal parts”

YOUR BENEFIT

= Additive machine tool “Made in
Switzerland”

= Worldwide with the UNITED GRINDING
Group, always close to our customers, with
approx. 50,000 installed machine tools

= Highly productive with up to four 1,000 W
lasers thanks to multi-beam strategy,
full-field optics, advanced functionality,
and minimal non-productive time (job to
job) due to fast automatic container and
material changeover

= |Industry 5.0 standard thanks to an inert and

sealed off process, a benchmark in terms of
ergonomics, with a control that is intuitive
and in line with customer expectations

= Maximum fl exibility and material change-
over in less than 120 minutes

‘i IRFD TMPACT 4530

= Process monitoring through intelligent
collaboration between human and machine
using HMI, UX, Digital Solutions, and
C.O.R.E. from the UNITED GRINDING Group

= Scalable modular build concept Powder-
2Part® in additive manufacturing

= Quality on the workpiece thanks to homo-
geneous energy input with optimized shield
gas fl ow, stable and constant laser beam
position, as well as a thermo-stabilized
machine core

= Data acquisition through a comprehensive
process and machine sensor technology as
a basis for future controlled manufacturing

processes (machine learning) and predic-
tive maintenance




INNOVATIVE OPERATING AND MONITORING

Intuitive
The IMPACT 4530 supports the machine operator
with an intuitive operating concept. Build jobs are
prepared offl ine at a CAD-CAM workstation and
transmitted to the machine as a fully defined
print job.

HMI

The job file is downloaded onto the C.O.R.E.
panel using the touchscreen, and the mainly
autonomous machine preparation is initiated.

The IMPACT 4530 is ready for production in just a
few minutes. Programming or configuring on the
machine is a thing of the past; all
process-specific parameters are predefined in the
job file.

All in one

The camera installed in the process chamber
transmits a virtual view of the process directly to the
54" screen in the front door. Together with values
measured on the machine, job file target data, and
process monitoring sensor data, a detailed overview
of the process status is thus guaranteed at any
time, also online in the internal network.

Good Morning Alex



C.O.R.E. - CUSTOMER
ORIENTED REVOLUTION

C.O.R.E. helps us make your production fit for
the digital future.

It's based on a new operating system, C.0.R.E. OS
that equips the machine with intelligence.

Thanks to the uniform C.O.R.E. software architecture,
exchanging data between UNITED GRINDING
machines is easy. The integrated umati APl can be
used to communicate with third-party systems as
well. It also offers access to UNITED GRINDING
Digital Solutions™ products directly on the
machine. C.O.R.E. not only establishes the
technical foundation for this and other IoT and data
applications, it also forms the basis of revolutionary
yet uniform operation.

C.O.R.E. ELEMENTS

What does this mean for you?

The user-friendly, intuitive, and uniform
operation makes work easier for machine
setters, machine operators, and maintenance
staff

Standardized data collection and intelligent
processing of data create transparency and

supports process optimization

The uncomplicated and consistent use of
modern digital software solutions is
guaranteed - directly on the machine

The technical platform for the use of modern
loT and data applications has been
established

HUMAN MACHINE INTERFACE

>Uniform and intuitive operation
>User-specific configurable interface

0S

>Modern 24" multi-touch display

CORE SYSTEM

C.O.R.E.
C.O.R.E. IPC

»>Operating system

>Powerful industrial PC
>Ethernet Connectivity

>Various interfaces and protocols
>Data security

>C.0O.R.E. OS is compatible with all of the CNC
controls that we use
>Simple switch to the native CNC surface possible

C.O.R.E. PANEL - THE FUTURE

OF OPERATION

Intuitive

Thanks to intuitive design with self-explanatory
icons, navigation through the machine menu and
process steps is quick and easy. Instead of buttons,
the user is presented with a modern and clearly
arranged multi-touch display.

User-friendly

Each user configures their own user interface
individually. This is called up automatically with
the RFID chip after logging in. When the user
leaves the machine, the panel switches to “Dark
Factory Mode”. Production progress and the
machine state are also clearly visible from a

INDUSTRIAL
MULTI-TOUCH DISPLAY

SELF-EXPLANATORY
ICONS

STANDARDIZED
FUNCTION KEYS

Technical Specifications

= 24" Full HD multi-touch display
= 16-position rotary override switch
= Electronic key switch (RFID)

= Integrated front camera

= Bluetooth V4.0 for headset connection
=2x USB 3.0 ports

= Adjustable tilt

distance. And thanks to the ergonomic design, the
panel can be tilted and individually adjusted easily.

Efficient

The uniform and intuitive operating philosophy
reduces training time. The configurable and
role-specific interface helps prevent errors and
increases the efficiency and quality of
programming. Information can be exchanged
quickly and in real-time via the front camera and
Bluetooth headset. UNITED GRINDING Digital
Solutions™ products can be used directly on the
panel.

INTEGRATED
FRONT CAMERA

01:17:53

USER-CONFIGURABLE
DISPLAY

ERGONOMIC
OVERRIDE SWITCH




PROCESS UNIT

Metallic AM parts manufactured by selectively
melting metal powder applying the LPBF (Laser
Powder Bed Fusion) process can be realized on the
IMPACT 4530 at any time with high productivity and
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The idea to separate operating and loading areas
established in the system concept, together with
the container changing system gives an opportunity
to integrate IMPACT 4530 into a highly automated

in the required quality. system network.

The IMPACT 4530, essentially consists of two
machine sections: the thermo-stabilized machine
core as a cast iron machine base and the supply

The system technology fulfils the highest quality
demands through a completely closed and inert
powder circuit, the dedicated build plate and part

unit as a welded frame construction. The concept of  handling.
the IMPACT 4530 enables powder
contamination-free industrial additive

manufacturing of metallic parts by having separate
operator and loading areas and by performing
powder and part management using sealed
containers.

Thermo-stabilized machine core
Machine operation without any contact

The machine core, the central part of the additive
machine tool, designed to be rigid and without
compromise, is based on our many years of
experience of over 150,000 delivered machine tools.
It forms the basis of a reproducible and stable
manufacturing process. The design of the optical
components and the inert gas flow guarantees
consistent conditions across the entire build area and
thus the production of high-quality components with
high productivity.

VACUUM-CAPABLE PROCESS CHAMBER

High-quality process atmosphere

with metal powder

Accessibility from three sides for
container handling and maintenance

In addition to the structural design components, the

process chamber in which the manufacturing process

takes place is also a cast iron component. The very

® rigid cast structure, together with the build and

powder container, results in a hermetically sealed

process chamber, which can be vacuum evacuated

before inerting, to reduce non-productive time or to

! increase the quality of the process atmosphere. At

I. the same time, the process chamber, which is

additionally thermostabilized by a sophisticated

B internal inert gas guidance system, forms a solid
basis for the optic bench.

Minimal nonproductive times between
build-jobs
Easy cleaning of the process chamber

interior

Cleaning work, which is typically required after a
build-job or a change of material, is easy due to the
optimized interior chamber geometry (no undercuts
and no corners) and the smooth chamber coating.




BUILD AND POWDER SUPPLY CONTAINER

Short nonproductive times between build-job 1 and
build-job 2 can be realized via an automated
container changing system. The metallic powder
from which the components are printed, as well as
the parts built up on a build plate, are fed to the
system with two containers (build and powder
supply container), and removed again after a com-
pleted build job.

The handling of the powder and AM parts in the
gas-tight containers enables fast loading and unloading
of the system. In the event of a material change, the
cleaning of the system is minimal. The concept of the
machine and the various machine options actively
support the cleaning process, the nonproductive times
are reduced, and the productivity increased.

Between the different processes (LPBF, depowdering
and the separation of parts), the containers with
their lids protect the powder from oxidation and the
operating personnel from contamination with the
metal powder.

No contamination of the metal powder

Minimal nonproductive time in the
printing process; job to job in 15 minutes

Maximum flexibility during material changes

HOMOGENEOUS POWDER APPLICATION

Homogeneous powder application is a fundamental
prerequisite for a stable production process. The
coating process in the IMPACT 4530 can be
conducted with either of two coating systems, a

single-lip coater or a multifunctional coater system.

The latter allows various preparatory and
accompanying functions to be performed
autonomously, e.g., handling the container lids, a
part of the self-setting routines, and the cleaning
process.

The manual operating effort is thus reduced to a
minimum. At the same time, the system creates
further advantages, such as the autonomous
replacement of a damaged or a poor-quality coater
lip during the build job.

Increased system productivity

Automatic coater lip change

High system autonomy



OPTICAL BENCH

Depending on the machine configuration, two or four
laser deflection units with sensors are installed on
the optic bench for comprehensive process
monitoring and data acquisition. The fiber lasers,
each with 1,000 W and optimally synchronized for a
powerful multi-beam strategy, ensure maximum
productivity of the LPBF process.

Requirements for the component (material density,
surface quality) and the build job (productivity) are
optimized on the IMPACT 4530 using a variable beam
diameter in the printing process.

In addition to the scanner technology, various sensor
technologies are installed to detect process
emissions from the immediate melt pool area and the
freshly applied powder layer. Various highly
automated stages of laser and build field calibration
consistently allow optimal adjustment of the optical
components. Even during long build jobs, the highly
accurate alignment of the lasers relative to each
other can thus be ensured, and this with consistent
quality with each deflection unit over the entire build
plate area.

Highly integrated process monitoring with
expansion option for closed-loop control

Machine-integrated calibration routines for
all lasers and scanners

Four lasers optimally synchronized through
prior work allocation

INERT GAS AND
TEMPERATURE CONTROL

Since LPBF (Laser Powder Bed Fusion) belongs to the
group of micro welding processes, a good inert gas
atmosphere is crucial for the microstructure of the
components. The flow of inert gas extracts fume and
spatter; this enables a uniform energy input over the
entire working area.

The IMPACT 4530 was essentially designed to ensure
an ideal and homogeneous flow of inert gas. The
process chamber and gas-conducting components
were optimally shaped using extended flow
simulations, and the inert gas preparation is based
on precise measurements of pressure, flow, oxygen
and moisture content, and gas temperature.

The specific temperature control of the inert gas
significantly stabilizes the thermal behavior of the
overall machine. Furthermore, the IMPACT 4530 has
dedicated water cooling at neuralgic areas to prevent
drift of electronical components and the thermal
expansion in the mechanics and optics.

SUPPLY UNIT

The supply unit of the IMPACT 4530 provides
centralized space for all aggregates that support the
industrial, stable manufacturing process such as: inert
gas filtration, laser units, vacuum pump, high
performance internal thermostabilizing, and control
cabinet.

The preparation of the inert gas, which is essential
for the process, includes metering, circulation,
cooling, and filtration. The central element is the
wear-free, calcium carbonate-charged, solid-state
filter, which enables the best filtration results under
constant process conditions. The discharge is
provided safely and inertly in easily manageable
sheet metal containers.

Access to all essential peripherals is ensured by a
unigue maintenance access channel between the
process unit and supply unit.
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Precise inert gas flow management with
data from up to ten sensors

Homogeneous inert gas conditions over
the entire build area thanks to CFD-based
design

Reduction of soot deposits through
targeted inert gas injection

Separate water circuits for temperature
control of electronics, optics, and
mechanics

Constant process conditions
Good accessibility

Easy and risk-free filter handling




SCALABLE - FROM STAND-ALONE
TO FULLY AUTOMATED

From a stand-alone solution to fully automated
production with integration of downstream
processes, the IMPACT system concept meets
the highest demands in terms of flexibility and
degree of automation.

Depending on the application and customer
requirements, the IMPACT 4530 can be used as
a stand-alone machine as well as with other
IMPACT 4530's and machines to perform
downstream processes (IRPD PM1 & PM2
de-powdering, IRPD CM1 print part separation,
post-processing, measuring).

Risk-free operation of the system on
the operating side

Ideal accessibility to the equipment

from three sides during cleaning and
maintenance

Flexibly scalable from stand-alone to a
fully automatic integrated system

Thanks to the separate operating and loading areas, which is
also implemented accordingly in the machines for the
downstream processes, the IMPACT 4530 can be optimally
combined with an automation cell (IRPD HM2).

In a stand-alone operation, a multifunctional electric stacker
truck with a dedicated special fork (IRPD HM1) is used for
moving and turning the containers and the build plates. The
operator can use this device to supply the IMPACT 4530 and
the machines for the downstream processes with the
containers and the build plates ergonomically.

When using an automation cell (IRPD HM2), several IMPACT
4530’s or machines for the downstream processes can be
combined, and depending on the application and
requirements, all tasks (container handling, build platform
handling, component handling) handled by the automation
cell.

In this case, the tasks of the system operator focus on
monitoring, maintaining, and cleaning the equipment.
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Grosser / Schneller / Einfacher ECOPARTS AG

= Bauteilgrossen bis 450 mm realisierbar = 20 Jahre Erfahrung im 3D-Metalldruck

= Produktion von Einzelteilen bis hin zu grossen Serien = 17 Mitarbeitende

= Vier Lasersysteme ermoglichen bisher unerreichte Produktivitat = Mit 10 Anlagen der grosste AM-Metalldienstleister der Schweiz
= Freie Materialwahl durch unser modulares Pulvermanagement = Breites Materialportfolio mit zehn verschiedenen Metallen

= Referenzen und Success Stories auf Anfrage verfugbar

Wir laden Sie herzlich zu einem Besuch in unserer hochmodernen
Produktion in Hinwil ein, um einen personlichen Einblick in unsere
Technologien und Prozesse zu gewinnen.




IHR INDUSTRIEPARTNER
FUR ADDITIV GEFERTIGTE
BAUTEILE

Wir «drucken» (3D Druck von Metall) Ihre Bauteile und
liefern Thnen diese inklusive der kompletten
mechanischen Nacharbeit. Unser Fertigungsprozess
garantiert eine hohe Qualitat und Reproduzierbarkeit.
Mit unserer Erfahrung unterstiitzen und beraten wir
Sie gerne in der Konstruktion fiir den additiven
Fertigungsprozess.

ADDITIVE METAL SOLUTIONS

ECOPARTS AG, ZURICHSTRASSE 62, 8340 HINWIL
+41 55 260 18 00, INFO@ECOPARTS.CH
WWW.ECOPARTS.CH




