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General

AISi10Mg is a hardenable aluminum-based alloy with a density of about 2.68 g/cm?. It is suitable for thin-walled
components and for parts with complex geometries. AlSi10Mg is highly suitable for processing and displays
good corrosion resistance and good electrical conductivity. High strength and high dynamic loadability enable it
to be used for highly-stressed parts. AlSi10Mg is currently the most common aluminum-based alloy. The
components are optimal for use in areas such as aerospace engineering and the automotive industry.
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Material Structure

Following the SLM process, aluminium-alloy components exhibit a homogeneous, nearly poreless texture,
whereby the mechanical characteristic values lie within the range of the material specifications. Through
subsequent post treatment, such as hardening, heat treatment or hot isostatic pressing (HIP), the
components’ properties can be adapted to meet specific requirements. Due to high solidification rates, a
typical heat treatment (T6) of aluminium alloys is not necessary for SLM® parts. Therefore, a stress relief heat
treatment at 300 °C for 2 h is recommended after the SLM® process. In the SLM® process with AlSi10Mg are
theoretical build-up rates of 23,2 cm?3/h (layer thickness: 30 um) and 35,2 cm?3/h (layer thickness: 50 um)
achieved.
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Physical and Chemical Properties

B
PR 2,68 g/cm?
Material Density
20 °CIf )-SR RE
s %ﬂj.z 130 - 150 W/mK
Thermal Conductivity at 20 °C
FTEA 2 12! 22 30 pmb! 25 50 pm!4!

=99,5%

=99 %

Build Part Density?

HEE AT (wi%)P!
Chemical Composition (wt%)"!
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Particle Size Distribution®!
SALTERS

Grain Shape!®
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Layer thickness 30 um®!

Element
Element
Al

Si
Fe
Cu

Mn

Mg

Zn

Ti

Ni

Pb

Sn

Total Each
Total Others

20—-63 um
20—-63 um

Bk
Spherical

Min.
Min.
Balance

9,00

Layer thickness 50 um'

Max.
Max.
Balance

11,00
0,55
0,05

0,45
0,45
0,10
0,15
0,05
0,05
0,05
0,05
0,15
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Mechanical Data

FTERME ZE 30umBl ZE 50um4!
As-built Layer Thickness 30um'3! Layer Thickness 50um!*
PR D Horizontal 459 + 17 405 +13
Tensile Strength!”! Rm [MPa]  Vertical 443 £ 12 396 +24
Diagonal 443 +8 386 +42
Jee 58 ) Horizontal 313+13 254 + 56
Yield Strength!”! Rpo2 [MPa] Vertical 310+ 45 288 £30
Diagonal 338+32 268+ 8
AT RIS Horizontal 7+1
Elongation at Break!”! A [%] Vertical 5%1
Diagonal 61 61
b T Wi g R ) Horizontal 9+1 8+1
Contraction at Fracturel”l 7 [%)] Vertical
Diagonal 71 71
AR D) Horizontal 602 6819
Young’s modulus!”! E [GPa] Vertical 70+ 16 71+12
Diagonal 634 61+9
A A ) [HV5] 128 +1 122+2
Vickers Hardness!®!
PE R R L) Ra [um] 6+2 8+1
Mean Roughness Index!
P38 R TR R 1) R [um] 41+14 63 + 10
Average Surface
Roughnesst”
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The properties and mechanical characteristics apply to powder that is tested and sold by SLM Solutions, and that has been processed on
SLM Solutions machines using the original SLM Solutions parameters in compliance with the applicable operating instructions (including
installation conditions and maintenance). The part properties are determined on the basis of specified procedures. More details about the
procedures used by SLM Solutions are available upon request.

The specifications correspond to the most recent knowledge and experience available to us at the time of publication and do not themselves
form a sufficient basis for component design. Certain properties of products or parts or the suitability of products or parts for specific
applications are not guaranteed. The manufacturer of the products or parts is responsible for the qualified verification of the properties and
their suitability for specific applications. The manufacturer of the products or parts is responsible for protecting any third-party proprietary
rights as well as existing laws and regulations.

SLM Solutions Group AG
Materialentwicklung / Material Development
Libeck, den 08.02.2017

[1] Material gemaR DIN EN 1706, EN AC-43000, EN AC-AISi10Mg(a)/

[2] Optische Dichtebestimmung mittels Lichtmikroskopie / Optical density determination by light microscopy.

[3] Materialdatei / Material data file: AL_SLM_MBP2.2_30_Stripes_FS_T150_400W_V5103

[4] Materialdatei / Material data file: AL_SLM_MBP2.2_50_Stripes_FS_T150_400W_V5107

[5] Bzgl. pulverférmigen Ausgangsmaterial. / With respect to powder material.

[6] GemaR DIN EN I1SO 3252. / According DIN EN [SO 3252,

[7] Zugprifung gemal 1ISO 6892-1: 2009 B (DIN 50125 — D6x30); Ausrichtung: 0°, 45° und 90°; Warmebehandlung: keine; Priifmaschine: Zwick 148
Lastbereich: 200 kN; Prifgeschwindigkeit 0,008 1/s; Priftemperatur: Raumtemperatur; Priiflabor: EWIS GmbH. Die Proben sind vor dem
Zugversuch abgedreht worden. / Tensile test according to ISO 6892-1: 2009 B (DIN 50125 — D6x30); Orientation: 0°, 45° und 90°;
Heat treatment: None; Testing machine: Zwick 1484, Load range: 200 kN; Testing speed: 0,008 1/s; Testing temperature: room temperature;
Test laboratory: EWIS GmbH. Test samples were turned before Tensile test.

[8] Harteprifung gemaR DIN EN ISO 6507-1. / Hardness testing according to DIN EN ISO 6507-1.

[9] Rauheitsmessung gemaR DIN EN ISO 4288: 1998; Ac = 2,5 mm. / Roughness Measurement according to DIN EN SO 4288: 1998; Ac = 2,5 mm.
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