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Key figures

Hittech Group at a glance

A well-focused system supplier with presence in Europe and Southeast Asia

Geographical footprint

Supplier of highly complex and mission-critical
components and assemblies
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Hittech a development, engineering and supply partner

NZINORSK TITANIUM

: roduct
Prc;i:c;’gon elopment (~Cl;lgj1p;?/22rs) Manufacturing (~2-15 years)
3 years) =

R ST
L
. @ ki
: & Mz
Hittech R&D o :
activity Development & Engineering Component manufacturing Module assembly
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Project management Product lifecycle services In-house testing & validation
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Norsk Titanium

Norsk Titanium founded Second prototype Third prototype machine Serial production deliveries

= Norsk Titanium founded machine operational operational of the world’s first 3D-printed, EURONEXT -
. itial Airbus
by Dr. Alf Bjgrseth and B i . FAA-approved structural ni i
Pi/atter Gjor\J/ad to develop E Patent “Method and aircraft parts to Boeing IPO on Euronext Qualification
Device for Growth

= Delivers MERKE IV®

‘ Manufacturing Titanium p RPD® machines to Plattsburgh, ] AI R BUS

Objects” New York

= Strategic Investments from Rose
Park and Fortress

and commercialize
e  aerospace-grade titanium p
components

= |nitial investment by
Scatec Innovation

Northrop Grumman
Approved Supplier List

NORTHROP
GRUMMAN

SFIHIT,

AEROSYSTEMS =

Cooperation agreement | Full-rate production RPD™ Expanded Boeing l Qualification with
with Airbus machines operational qualification for critical Airbus Begins Hittech/ASML order f
First prototype machine = NORSOK Oil & Gas . parts ittech/ASML order for
operational certification ﬁlgf?oilgreement i Sate o AI R BUS 80kg carier tray
= Investment by Aljomaih = Boeing Approved Supplier ) ¢ L]
¢ Group h I '-ec h
& NYS completed construction I-

o of Plattsburgh Production
AIRBUS Corter

ra I
= 1st Leonardo delivery Ab M
,._,mwlg_ﬂ;f_..-f El-l @!ﬂflﬂﬂ = 1st consumer electronics development effort

= 1st defense development test part printed
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Machining of complex Titanium Products

Carrier structure 90% titanium burrs and 10% part

Titanium machining: Expensive
» Poor thermal conductivity
» Hardness

Resulting in
« Lower Cutting Speeds

« Shorter tool live

Complex production NXT carrier structure:
» High Cost and Risk

» Long Lead time: 8 weeks machining
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Additive Manufacturing and NXT Carrier Structure

Hittech contacted Norsk Titanium to reduce cost

2014 Feasibility proven
Risk too High

2022 massive Ramp up

Resulting in severe throughput issues
RPD accepted

Pre model Production in place
Pre-model 120 kg <> Original 230 kg.
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RPD°® for ASML’s NXT Carrier Structure

Less CNC Machinery Required Less Cost

220 kg Forged Block < 10kg Finished

15,000 kg additional machining
required per year

Legacy Block

~90 kg RPD® A e O < 10kg Finished
Print — — |
Legacy  RPD®Print

' Saves 2 CNC machines, or - .

$2 million capital investment Ty ® Machining

8 Raw material

e
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Norsk Titanium Process

Material

* Ti-6-4 Wire & Substrate — Plasma — Argon Process
Characteristics

* Very Fast (5-10 kg/Hr)

Large Structural Components

« G4B (90 cm X 60 cm x 30 cm)

« G4L (190 cm x 40 cm x 60 cm)
High density product - No HIP Required
Vertical Build
Positive Pressure Inert Environment
SAE Qualifications
= Material Specification SAE AMS 7004
= Process Specification SAE AMS 7005
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Norsk Titanium Tool and Process

|

Preheat Torch

Deposition Direction
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Norsk Titanium process for Commercial Aerospace

NZINORSK TITANIUM

7 RPD° printed parts on every Boeing 787 Dreamliner:

We are a direct replacement for forged
) & titanium parts on Airbus programs

Norsk Titanium sells parts to Boeing through tier-1 suppliers

_— A=SaT=C

© 2024 Norsk Titanium AS
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Designed with Norsk proprietary RPD builder™ software
= Print Time: 32 hours (assume 50% torch on time)
= Qver 2,700 total deposition strings
= Net deposition rate: 1.1 kg/hr

Initial prints ~110 kg

Cost out initiatives underway

ABaseIine A NNS Print

Configuration

A NNS Substrate A Lost Wire

NXT Carrier Structure RPD design

RPD® Form
Design

RPD Builder™
Deposition
Strategy

Baseline
Configuration
Print




SAE Specified Process Applied to NXT Carrier Design

NZINORSK TITANIUM

AMS 7004 - Titanium Alloy Preforms from
High Deposition Rate Additive Manufacturing On Substrate Ti-6Al-4v Stress Relieved

AMS 7005 - Plasma Arc Directed Energy Deposition Additive Manufacturing Process

Specification Minimus

Tensile Strength | Tensile Strength Z Yield Strength Yield Strength Z EIon?atlon EIonogatlon
. . . o (%) (%)
X and Y Directions Direction X and Y Directions Direction o .
X and Y Direction Z Direction

e Eounts 130 Ksi 123 ks 117 ksi 112 ksi
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RPD® Sustainability benefits

Third Party Model used to calculate energy savings

Accounts for:
e Raw material production
e Additive process

* Machining savings

Each RPD® NXT Carrier structure saves

1M g CO2, ~60% Reduction from legacy plate

W Casting (Positive
W Casting (Fettling)

1,800,000

1,600,000

1,400,000

1,200,000

1,000,000
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200,000

0

Milling (fine)

B Milling (rough)

Heat treatment

m Casting (Sand mold making)
m Casting (Meltin, g)(p\may)

Dbdg/St ng

B Raw part production

Powder production
Wire drawing

Plate rolling

Plate rolling (primary)

W Billet production
W Billet production (primary)

B Consumables
Part production
B Material production

LB-PBF

7,000

6,000

model milling)

5,000

4,000

3,000

2,000

1,000

0

BIT (slow) BIT Milling Sand Casting
(production)
I
I
LB-PBF Wire Arc BIT (slow) BIT Milling Sand Casting

(production)
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Future outlook Carrier structure production

A next even bigger Carrier structure is designed and will be produced by
RPD and machining
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Tips and tricks

When do you apply RPD? It is all about material reduction.

e Parts with large 'pockets’ to save material removal

e Typically parts 100+ mm thick

Base plate will warp

e Can be pre-corrected,

* Currently solved by thicker baseplate

Only measure what you already did measure on current product

Convincing the Customer of new technology

Start of a new technology: Other and new possibilities will follow!!
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QUESTIONS?
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FOR INFORMATION CONTACT:

Hittech Group Koen Mentink , Managing Director Hittech Bihca
KMEntink@Hittech.com
+31 6 12624456

Pieter Kappelhof, Director Technology Hittech Group
Pkappelhof@Hittech.com
+ 31 6 45244290

Norsk Titanium Nicholas Mayer, Vice President Commercial
Nicholas.Mayer@NorskTitanium.com



mailto:KMEntink@Hittech.com
mailto:Pkappelhof@Hittech.com
mailto:Nicholas.Mayer@NorskTitanium.com

	Slide 1
	Slide 2
	Slide 3: A well-focused system supplier with presence in Europe and Southeast Asia
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

