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Deposition time 24 hours <



Business drivers — cost and lead time saving

Build rates 0.5 - 4 kg/hour — typical 1kg/hr titanium
Unlimited build volume

Fully dense materials with excellent mechanical properties
Minimum feature size 2 mm

No commercial systems available — yet




Back to back part building, stress relieve
and split into two by EDM

Build in tool, stress relieve and then
remove from the tool

Build in a different orientation
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<_ Reduce tensile Stress in Wall
‘ (= induce compressive plastic strain)

Cold-Rolling Machine
Hammer Peening

(MHP)
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Initial application:
Rolling Butt Welds
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Transfer to:
“Vertical Rolling on WAAM”



ldea:
“Pinch Rolling” “Side Rolling”



Roller Diameter:

e Good Surface Finish » 150 mm
> 200 mm

* Large Contact Area
(Wide Roller & Big Diameter)
» High Force Required
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Wire Feeder and Spool
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<1kg

200 mm long

250 Hz

6 bar supply pressure

1 mm workpiece distance
78 dB

AF [kN] ~5 kN

t [ms]
>

Force on manipulator is insignificant !!



Vertical Rolling

O
Peening

Both Side Surfaces were
machined + peened



7 N

Ball Diameter Area Coverage
100 % = 100 hits/mmA~2



Comparison:
Vertical Rolling

D8-100% D|a meter

Peening | ImpaciBal- % T




Twin Robot System on Rails

Customizable Tool Changer

 Welding Torch
e Machining
* Pinch Roller
* Peening Tool
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 Rolling

— Top surface rolling is very effective for microstructure
control and useful for residual stresses

— Side or pinch rolling is the other way round
* Peening

— Effective for treating for residual stress in areas not
accessible by rolling

— New peening tools are suitable for robotic application
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