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Impact des traitements thermiques sur 'alliage

AlISI7Mg0,6 Issu de fusion laser sur lit de poudre

Impact of heat treatments on the AlSi7Mg0,6 alloy resulting from laser
powder bed fusion

Journées Traitements et parachevements de pieces issues de
fabrication additive — 30 novembre 2022

Arnold Mauduit — Cetim Centre Val de Loire
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Manufacturing resources and samples

Additive manufacturing machine
= SLM solutions SLM 280 HL (280x280x350 mm — 700W)
= Under argon atmosphere

=  Temperature manufacturing platform of 150°C

l T | T T T T ‘ T ‘ T

Test pieces °' | : : ‘ :

=  Cubes (20x20x15 mm)

= Tensile (cylinder 60 mm length x 12 mm diameter) — XY plane or vertica
= Rod (cylinder 160 mm length x 20 mm diameter) — vertical (Z axis)
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Materials and heats treatments

Materials : aluminium alloy

= AISi7Mq0.,6 : casting alloy for the aeronautical sector — suitable for heat treatment

Powder

= Spherical particles
= Granulometry: D10=11,7um D50=33,4um D90 =62,0 um

Heat treatments performed
= As built

= T6 temper : 2h at 540°C — 6h at 170°C
= Artificial aging : 6h at 170°C

= Soft annealed : 2h at 300°C
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Material health

As built
Porosity rate : 0,43%
|

290 pm
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T6 temper
Porosity rate: 1,01%

200pm,

No change in the porosity rate noted
for the other metallurgical states.
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Material health

Impact of HIP treatment

Porosity 0,43+0,11 % 0,12+0,09 % 0,33+0,08 % 1,01+0,31 %
rate

Decreasing Slight increase
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Mechanical properties
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Mechanical properties

Impact of HIP treatment
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Metallurgical structure

As built T6 temper

o
Signal A= SE1
Grand.= 400K X

Change in structure



Metallurgical structure

As built Soft annealed

o) EHT 220,00k Signal A= SE1
H WOS110mn  Gand.= 400KX




Artificial aging

Metallurgical structure

AsS built
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Impact of build plate temperature
Manufacturing at 100°C, 150°C and 200°C

Artificial ageing 6h-170°C Artificial ageing 6h-170°C Artificial ageing 6h-170°C
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Impact of build height

Construction 160 mm in height
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130 e S ¢l o } Artificial aging
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Conclusion

Advantages Disadvantages

As built

T6

Artificial aging

Soft annealing

Publication :

No heat treatment; hence, quicker and
less expensive.
Useful mechanical properties.

Good mechanical properties: best for YS.
Weak residual stresses (sometimes in
compression).

Homogenous structure.

No anisotropy.

No influence of manufacturing
temperature on mechanical properties.
Good mechanical properties: best for UTS
—close to T6 temper for YS.

Some facility of heat treatment.

No risk of deformation during quenching
No (or few) residual stresses.

Isotropic mechanical properties.

More homogenous structure.

No influence of manufacturing
temperature.

Anisotropy in mechanical properties.
Considerable residual stresses.

Possibility of change in mechanical
properties with build’s height.

Influence of manufacturing temperature on
mechanical properties.

Cost of heat treatment.

Increase and enlargement of porosities.
Risk of deformation on quenching.

Residual stresses.

Anisotropy in mechanical properties.
Influence of manufacturing temperature on
mechanical properties.

Weak mechanical properties.

Mauduit, A. et al., 2019. Study of AISi7Mg0.6 Alloy by Selective Laser Melting: Mechanical Properties, Microstructure, Heat
Treatment. Journal of Casting & Materials Engineering, 3(1), p.1. Available at: http://dx.doi.org/10.7494/jcme.2019.3.1.1.



EEEEEE
URCES
GIQUES

«_el'l m
Cenfre-Val de Loire

Osez le futur



