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Metal AM Technologieen AnoWwHoL
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are classified by feedstock and energy source " WILHELMS

6mbH

WIRE POWDER FILAMENT/RODS

Proprietary, expensive,
easy to use

Binder Material
Jetting Extrusion
Arc Electron

Welding commodity, cheap, clean and safe Most used material in Metal AM, expensive and dangerous to work with

WIRE-LMD

MELTIO
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MIT STOLZ IN SPANIEN HERGESTELLT Jo il

Neue Fabrik : Start 2020

1.800 gm (ca. 19.375 m?)
brandneue Fabrikationsanlagen in
Linares, Spanien.

>80 Mitarbeiter

Unabhangige Produktionslinien
Fir die Montage von Meltio M450,
Meltio Engine,

~\ ‘TEC

geplante Produktionskapazitat
200 Maschinen pro Monat

Bisher tiber
160 Maschinen
am Markt

www.k-wilhelms.de
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Metal additive manufacturing barriers for
industrial adoption

High Investment, Limited Part Size and Subpar User Experlence
Development and Running Part Properties and Convenience
Costs

www.k-wilhelms.de
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Traditional markets like CNC are growing at 5% YoY but valued
at $81.15B, increasing market value at +$4B/year, more than the
whole Metal AM market today.
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FORTSCHRITTLICHES LASER-METALL-AUFTRAGSSCHWEISSVERFAHREN

Patentierte Multi-Laser-Konstruktion
- Gleichzeitige Draht- und Pulverzufuhr moglich
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Easily Serviced
wear parts

Integrated Dual
Wire Feeder

g oA l

) G

300mm

Distributed
Laser System
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Robust
Unibody
Excellent Shield
_ Gas Coverage
Coaxial



Wire nozzle

Simulated laser
beam

Wire material
extrusion

Powder nozzle 1

Powder nozzle 2

Powder nozzle 3

Kopf vordere Ansicht

:
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EES

Kopf untere Draufsicht

SCHWEISSKOPF
2x Draht wechselbar
und Pulver parallel
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Dual Wire Integrated Functionality I s

. . . . . MELTIO
Seamless integration of encoder in shaft for rotation and position

measurement.
- The shaft is made from stainless steel 316L (non-magnetic)
- The inserts are printed from mild steel. (magnetic)
- Ahall sensor is used to detect the position and speed of the shaft.

- Because the mild steel inserts are completely covered by the stainless
steel shaft, corrosion performance of the shaft is preserved.

Hall Effect
Sensor

Mild Steel Insert J

Stainless steel Jacket

Magnetic
Sections

www.k-wilhelms.de


http://drive.google.com/file/d/17738rjlau47VexzqqLcv223B1MLLRxG0/view
http://drive.google.com/file/d/17738rjlau47VexzqqLcv223B1MLLRxG0/view

RNOWHOW

MELTIO — -
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/wei Werkstoffe
In einer Lage, bietet
viele Moglichkeiten

Magnetic Mild Steel

Insert

P

Stainless steel Jacket
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Dual Wire for
Wear Resistance

Turbine Fan Blade
Locally increase wear resistance with
leading edge from Inconel.

Material 1: Blade: Stainless Steel
316L

Material 2: Leading Edge: Inconel
718
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Dual Wire Material Compatibility

Compatible

Wire 2 or
Substrate

Material

Wire 1

Stainless Steel

Mild Steel

Tool Steel

Stainless Steel

Mild Steel

Tool Steel

Titanium

Inconel

Copper

Titanium

Inconel

W
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Unlimited Third Party Material Choice ol

Choose the ideal commodity welding wire for your application

Stainless Steels Carbon Steels  Nickel Alloys  Titanium Alloys Tool Steels Hard Facing Copper Alloys Precious Metals Refractories  Aluminium Alloys

) N~ S ‘)
e 2 @ B @ @ - -

Qualified Stainless Steel 316L  Mild Steel ER706S  Inconel 718 TitaniumGrade 5  Tool Steel H11 |[EX
—_ = Stainless Steel 308L Inconel 625 K24
Stainless Steel 17-4PH [ Invar
Compatible AlSI 400 Series AISI 4130 Hastelloy Titanium Grade 6 Tool Steel H13 Stellite 6 Bearing Bronze Gold
B Duplex Steels AISI 4140 Waspalloy Titanium Grade 12 Too! Steel P20 Marine Bronze
Stainless Steel 304L | Monel I ! I
NiTiNol I | I
I | Inconel 690 : | | |
I |
I | | . I |
I ! ! | |
i | | |
R&D Nitronic Steels AlISI 52100 Tool Steel D2 Tungsten Carbide Copper Platinum

Tool Steel M2 Hard Bronze
Maraging Steels
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MELTIO WERKSTOFFE

Edelstahl Norm Gussteil Meltio XY Meltio XZ
316 Elgenschaften

Zugfestigkeit (MPa) 635+ 13 650 £ 7
Streckgrenze (MPa) 208 260 390 + 30 38017
Dehngrenze (%) 52+ 3 46 £ 4

64 Elgenschaften

Zugfestigkeit (MPa) 950 £ 5

Streckgrenze (MPa) 860 758 8825 -
Dehngrenze (%) >10% >8% 12+ 0.5

718 Eigenschaften

Zugfestigkeit (MPa) 1241 1308 + 10 1235 + 11
Streckgrenze (MPa) 1034 758 1128 =+ 20 1040 + 12
Dehngrenze (%) 10 3 6.6 + 2.1 8.5+0.7
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First-time-right with Meltio “‘ i

Guaranteed part properties with optimized profiles

RNOWHOW

el " WILHELMS
g GmbH

Meltio Stainless Steel 316L - from 20€/kg Meltio Stainless Steel - 308L - from 14€/kg Mild Steel ER70S - from 5€/kg
Highly corrosion-resistant grade of austenitic stainless All-round Stainless steel with adequate corrosion Mild steel with adequate mechanical properties
steel with great mechanical properties. resistance and good mechanical properties. and high ductility. Easily welded and machined.

Meltio Titanium 64 - from 85€/kg
High strength Alpha+Beta alloy with excellent fracture
toughness, corrosion resistance and biocompatibility.

Meltio Nickel 718 - from 105€/kg
High strength nickel-super alloy with large working
temperature range. Highly resistant against cracking while
protecting well against corrosion.

www.k-wilhelms.de



‘ MELTIO
Best-in-class Material Datasheet
During 2022 the process team of Meltio is set to produce the most complete material datasheets for
directed energy deposition. Current datasheets (website) are valid and show promising results, however ‘ H n 0 UJ H U UJ

they are back-dated to 2020 and substantial improvements in process control and material justify Q UJ I |-H E Lm S

cohesive lab study.
In 2022 results will be published for: stainless steel 316L, tool steel H13, titanium 64, inconel 718 and G bH
cobalt-chrome. m

Phase 1 Phase 2 Phase 3
A large range of parameters are Subselection of best results from phase 1 Sele_Cti_on of t?esf‘ [PEIEEEET St from pl‘.lase 2.
tested to define the process window.  we build sufficient samples for Statistically significant advanced analysis

statistically significant testing for each including fatigue, chemical, surface and RDX:

Tested Attributes: parameter set.

Tested Attributes:

- Density —
- Hardness — . _ - Density
— Tested Attrlk_)utes. - Hardness post Heat-treatment
- Density - Tensile Strength
- Hardness = - Impact Strength
+ 18 samples - Tensile Strength i - Metallography

- Surface Roughness
- Fatigue Testing

- Chemical Analysis
- RDX testing

- Impact Strength
- Metalography

per material

+ 24 samples

per material + 72 samples

ver material

www.k-wilhelms.de




HART BESCHICHTEN MIT
66 HRC = 870 HV

quad

ARTYT OF LASEMN
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Anstatt Harten,
Rissfrei schweilden

e S N S, R N N N 1 Ubersicht

Bild-Nr.: 1.7 Lichtmikroskopische Aufnahme SN 1 Detail Atzung: 10%ige alk. HNO3

it

Bild 1.3 Lichtmikroskopische Aufnahme S
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Vorteile
MELTIO-MATERIALEIGENSCHAFTEN

Zugfestigkeit des jew. Vollmaterial L

—___M_ -
FULL DENSITY

SAMPLE CTRESULTS
Inspection rasolution: 28 pym Good dansification in vertical walls of the samples

www.k-wilhelms.de




Metal AM Cost Comparison

Meltio is the process with the lowest investment,
lowest material and energy requirements.

¢ RNoWhow

3D Printer and

WILHELMS

Process o \WEVEIELS
Accessories Gm b H
Arc (WAAM)
DED 200k - 1IM€ 10-100€/kg
. 120k — 160k€ 10-100€/k
Wire LMD /ke
Powder
DED 250k — 2M€ 60-200€/kg
PBF , 150k — 2M€ 100-500€/kg
Powder Bed Fusion
Binder
Jetting 350k-1M€ 100-300€/kg
Material 150-250k€ 200-400€/kg
Extrusion

*Considering equipment necessary to get a dense metal component

www.k-wilhelms.de
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MELTIO LASER-METALLAUFTRAGSSCHWEISSVERFAHREN

A

Complex {;‘?ﬁ

{K Meltio Opportunity
%@ Simple to medium complexity geometries
&-gﬁ Guidance: between 5cm and 2m and <50kg

Binder
Jetting

Material ~_OW _
Extrusio sion
n

Powder DED

—,-’. ot

Simple ¢

Small Size Large Size
lcm +2m

)
©
£

)
<
E
<

3

S

S



Meltio M450
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PRODUKTPALETTE

Industrieller Metall- Motor fir
3D-Drucker mit Metall-3D-
kleiner Stellflache Druck

Kundenspezifisc
) Drucker
' (0G-Drucker fiir

mMeLTIO

www.k-wilhelms.de
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MELTIO

komplett
Schlusselfertig

V"l it 2x Draht
-
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DER PROZESS

DRAHTAUFTRAGSSCHWEISSEN: TITANLAUFRAD

MeLTIO
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ENGINE

FlUr Roboter oder CNC 5 Achs METALL AM

Verwendet handelstibliche
SchweilRdrahte

Multi-Laserkopf bearbeitet
Draht und Pulver

W\
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Der beste kommerziell
erhaltliche Pulver/Draht-
LMD-Motor

Extrem leistungsstark mit
bis zu 1,2 kW Laserleistung
und Hot-Wire-
Zufihrungsoption

Niedriger Verkaufspreis ab
1/3 bis 1/6 von
Konkurrenzsystemen, die
nicht den gleichen
Funktionsumfang bieten

www.k-wilhelms.de



MELTIO ROBOT SLICER

(coming soon)

Easy to use robot metal 3D printing software

BIPM QEARH

= gl
MBS IFERS00 BIyT O

= IEEP & 580 Ol 000 HTD

= \Work cbject 2

EAEE

kg 41

= rochE_sngine i

Cell Configuration

Robot library and post-

processor built-in for

ABB, KUKA and FANUC,

with no extra cost.

Robot Simulation
Virtual model of real
robot movement to
ensure great results.
Collision check with
the part as being
printed.

Toolpath Strategies
Planar, non planar
and variable
extrusion toolpaths
easily defined. 2-
axis positioner
interpolation in 2
clicks.

>

o
Print profiles
Optimized material
and geometry
parameters for most
applications.
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Projects Mastercam
»42 AUTODESK 5 ERmur

< AjBuiId_QUALITY TESTS + 0 O Grid @ Robol @ Bed O Workspace O Travel Lines LneData ~

Most recent ~

(. /- ADAXIS Al

SEGMENTED_Robofic

1A TECHNOLOGIES ; I I I E l I I D — OPEN MIND
m— THE CAM FORCE
Meitio Engine Software Partner Ecosystem
I**SKM
BUILD I

¥ 4 HEXAGON BY SprutCAM
SIEMENS

NONPLANAR_Robotic_Gantry
REVOLVE_Extemnal_Axis
ANGULAR_Robotic_Gantry

HORIZONTAL_INFILL_Robotic_
Gantry

MULTIPLANAR _Robolic

Info ] Simulation ©
[ | | O SnEeT—

www.k-wilhelms.de
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File  Home  Manipulation  Geometry  Annotation  Modeling  Tooling  Feature  Turning  Miling  FreeForm  EDM  Additive  Analysis [EESTONIVISN  Accessories

} ] Ml N Feed ] [ Collision Detection [ Trace Toolpath [] Stop Code
%

Play  Step Next  NextTool | Rapig [} [] Part Violation Detection [] NC Coordinate System
Operation  Change

Operations  Tool Assemblies = Features X = Solids u GEQ ustom e XYZ Properties = Program X .
[ Features . T3 MELTIO@12HI2
% Link (@]
7] 1 Cadena o+ Flat Deposition
8¢ SolidMill - Contorneado & Link ©
&-R] 2Cadena n nii = Eﬂﬂ
& SolidMill - Contorneado » .
&-%] 3Cadena = L o
& SolidMill - Contorneado & Cancéntrico
© &1 4Cadena Kok ©
3¢ SolidMill - Contorneado %
=97 5Cadena Link (@)
3¢ SolidMill - Contorneado & SolidMill - Contorneado
E-%] 6Cadena @ Link ©
& SolidMill - Contorneado 8¢ SolidMill - Contorneado
77 13 Cadena Link (@]
5] 14 Cadena 5 SolidMill - Contorneado
=& 1FreeForm Link ©
& Concéntrico % SolidMill - Contorneado
£ & 1 Additive & Link (@)
- s
& Flat Deposition & SolidMill - Contorneado
Link O
& SolidMill - Contorneado
@ Link e
.
(%]
o —
L}
Choose Next Task 96,9900 mm 104.2000 mm 00000mm K $3 == X [ °@ 3= - ;'
= = 18:50
%8 O Escribe aqui para buscar & 7°C Nublado A~ ) T TR [l ;




Meltio Engine
CNC Integration
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. . ‘ MELTIO
Hybrid Manufacturing
Hybrid manufacturing processes seek to combine the strength

additive manufacturing (3D printing) with those of traditional CNC H ﬂ [] UJ H 0 UJ

Milling / Subtractive manufacturing, to create a single manufacturing " UJ I I.H E I.mS

workflow that effectively uses both at once.
GmbH

1. Hybrid Toolpath 2. Metal 3D
Printing :
www.k-wilhelms.de




Hybrid Manufacturing of Complex Parts

Meltio Timelapse Video

MELTIO
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SChwe|Ben |n O 90 l Mit Positionierer

Meltio Engine
Robot Integration
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Flugel
1,7m hoch,

1,5 mm
Wandstarke

stabile Prozess-
steuerung

www.k-wilhelms.de
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Standard
Material als
Grundlage
im Teil

Da braucht man
viel weniger Draht
vom Teil aufbauen

www.k-wilhelms.de
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SERIENANLAGE prryY

| ¢ KNOWHOW
e Mechanical + Electric Construction A . " lllILHELGEleH
e Software H5CAM
e Control cabinet construction
e 10 x KR 22 with DKP (without clamping device)
e 10 x cell with automatic door 3.700.000€
e KR120 with 15m linear unit
e Raw parts conveyor 12 RS T P i i ,,,,,
e Finished parts conveyor i o R s P R
e Protective fence for the entire system " 'Y
e Superordinate control for the entire systeig® :
e 10x Meltio Engines, Hotwire ,Dual Wire
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Knowhow Wilhelms GmbH

‘ H n 0 l.U H U l.lJ gén;i\g’:fll(g):n':ig)g I\‘I%I:ssterhausen -
WILHELMS

Geschaftsfihrender Gesellschafter
GmbH Dipl. Ing. Frank Wilhelms

Telefon: +49 3375 5856250
VEZEHT Mobil: +49 15254 23 67 74
Telefax: +49 3375211 673
E-Mail: info@k-wilhelms.de

Web:

zertifiziert nach DIN EN 150 9001:2015

www.k-wilhelms.de
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