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DATASHEET 
316L / X2CrNiMo17-12-2 / 1.4404 METAL POWDER 

2022/01/19 

OVERVIEW 

EPlus 3D’s 316L stainless steel is a corrosion-resistant iron-based alloy, applicable for EPlus 

3D’s metal 3D printers and other metal printers using the MPBF-Technology. The data sheet 

below is tested upon the EP-M260 printer. 

STANDARDS 

ASTM: F3184 

DIN EN 10088: X2CrNiMo17-12-2 / 1.4404 

UNS: S31603 

BRIEF INTRODUCTION  

316L is a stainless steel with the main alloy element of Cr, Ni and Mo. As a typical widely 

known stainless steel with low-carbon content. It has excellent corrosion resistance, heat 

resistance and creep resistance, extensively applied in food industry, chemical industry as 

well as for mechanical parts, marine equipment, small industrial parts, complex pipes and 

artifacts.  

MECHANICAL PROPERTIES 

Condition Direction 
Tensile 
Strength 

Yield 
Strength 

Elongation Hardness 

  Rm Rp0.2 A HRB 

  MPa MPa %  

As built 
XY 720±40 670±30 40±15 87±3 

Z 690±30 630±50 50±20 87±3 

After Heat 
Treatment 
(usually) 

XYZ 580 350 >30 60 

 



           Power to Additive Industry!  Page 2 of 3 

Eplus 3D Tech Co., Ltd,  Email: sales@eplus3d.com 
Disclaimer: Recommendations are for guidance only and the suitability of the material for any application can only be 
confirmed upon getting to know the actual service conditions. Continuous development may cause changes in technical data 
without any prior notice. The current datasheet is only valid for EPlus3D materials.  

CHEMICAL COMPOSITION IN WT% 

Element Down Limit Upper Limit 

Fe Bal. 

Ni 10 14 

Cr 16 18 

Mo 2 3 

C 

— 

0.03 

Si 1.0 

Mn 2.0 

P 0.045 

S 0.03 

O 0.05 

N 0.1 

POWDER PARAMETERS 

Parameter Range /Limit 

Angle of repose (°) <32 

Apparent density (g/cm3) >4.3 

Measured density (g/cm3) — 

Sphericity (%) >90% 

Hall velocity (s/50g) <18 

Particle size distribution (µm) 

D10 20-25 

D50 32-38 

D90 50-56 

PHYSICAL PROPERTIES 

Condition Density 
Resistance 
at 20 °C 

Thermal 
Conductivity 
at 20 °C 

Specific 
Heat 
Capacity 
at 20 °C 

Coefficient 
of Thermal 
Expansion 

 g/cm³ Ω∙mm²/m W/m∙K J/kg∙K 10-6 ∙ K-1 

As built 7.96 0,75 15 500 15,9 
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HEAT TREATMENT 

To enhance the properties of 316L, it can be heat treated at 1020-1120 °C with cooling in 

water or at the air. A higher elongation at break can be achieved by doing that.  

PRINTING PARAMETERS  

Layer Thickness   30, 40, 50, 60, 80, 90 µm  

Dimensional Accuracy  Part size <100 mm ± 0.02-0.05 mm 

 Part size >100 mm ± 0.2% 

Minimum Wall Thickness   0.3–0.4 mm  

Parts Density  >99.95% 

Surface Quality As built Rz < 100 µm 

 After blasting Rz < 40 µm 

 After polishing Rz < 1 µm 
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Material data sheet 

   

Aluminium AlSi10Mg   

Aluminium AlSi10Mg is an aluminium alloy in fine powder form which has been specially 

optimized for processing on Eplus3D EP-M systems.  

 

Description  

AlSi10Mg is a typical casting alloy with good casting properties and is typically used for cast 

parts with thin walls and complex geometry. It offers good strength, hardness and dynamic 

properties and is therefore also used for parts subject to high loads. Parts from AlSi10Mg are ideal 

for applications which require a combination of good thermal properties and low weight. They can 

be machined, spark-eroded, welded, micro shot-peened, polished and coated if required.  

Conventionally cast components in this type of aluminium alloy are often heat treated to improve 

the mechanical properties, for example using the T6 cycle of solution annealing, quenching and 

age hardening. The laser-sintering process is characterized by extremely rapid melting and 

re-solidification. This produces a metallurgy and corresponding mechanical properties in the 

as-built condition which is similar to T6 heat-treated cast parts. Therefore such hardening heat 

treatments are not recommended for laser-sintered parts, but rather a stress relieving cycle of 2 

hours at 300 °C (572 °F). Due to the layer wise building method, the parts have a certain 

anisotropy, which can be reduced or removed by appropriate heat treatment. 

 

Technical data  

Typical achievable part accuracy ±20-50μm 

Smallest wall thickness 0.3-0.4mm 

Layer thickness 30μm 

Surface roughness for original Ra 6-10μm, Rz 30-40μm 

Surface roughness after shot blasting Ra 7-10μm, Rz 50-60μm 

Surface roughness polishing -------------------- 

Build speed 7.4cm³/h 

Density 1.45g/cm3 

Relative density for Performance (30 µm) approx. 99.7% 

Relative density for Speed 1.0 (30 µm) approx. 100% 

Volume rate for Speed 1.0 (30 µm) 7.8 mm³/s  

Tensile strength  460±20MPa, (XY) 

460±20MPa, (Z) 

Yield strength 270±10MPa, (XY) 

240±10MPa, (Z) 

Elasticity modulus 75±10GPa, (XY) 
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70±10GPa, (Z) 

Elongation at break 9±2% (XY) 

6±2% (Z) 

Hardness 119±5HBW 

 

[1] Based on users' experience of dimensional accuracy for typical geometries. Part accuracy is 

subject to appropriate data preparation and post-processing, in accordance with Eplus3D training.  

[2] Mechanical stability dependent on the geometry (wall height etc.) and application   

[3] Due to the layer wise building, the surface structure depends strongly on the orientation of the 

surface, for example sloping and curved surfaces exhibit a stair-step effect. The values also depend 

on the measurement method used. The values quoted here given an indication of what can be 

expected for horizontal (up-facing) or vertical surfaces.  

[4] The volume rate is a measure of the building speed during laser exposure. The overall building 

speed is dependent on the average volume rate, the time required for coating (depends on the 

number of layers) and other factors.   

 

Notes  

The data are valid for the combinations of powder material, machine and parameter sets from 

Eplus3D, when used in accordance with the relevant Operating Instructions (including Installation 

Requirements and Maintenance) and Parameter Sheet. Part properties are measured using defined 

test procedures. The data correspond to our knowledge and experience at the time of publication. 

They do not on their own provide a sufficient basis for designing parts. Neither do they provide 

any agreement or guarantee about the specific properties of a part or the suitability of a part for a 

specific application. The producer or the purchaser of a part is responsible for checking the 

properties and the suitability of a part for a particular application. This also applies regarding any 

rights of protection as well as laws and regulations. The data are subject to change without notice 

as part of Eplus3D’s continuous development and improvement processes.  

All rights reserved. 



 

  
 

 

 

Material data sheet 

   

Maraging Steel MS1    

Maraging Steel MS1 is a steel powder which has been optimized especially for processing on 

EPLUS 3D EP-M systems.  

 

Description  

Parts built in Maraging Steel MS1 have a chemical composition corresponding to classification 

18% Ni Maraging 300. This kind of steel is characterized by having very good mechanical 

properties, and being easily heat treatable using a simple thermal age-hardening process to obtain 

excellent hardness and strength. Parts built from Maraging Steel MS1 are easily machinable after 

the building process and can be easily post-hardened to more than 50 HRC by age-hardening at 

490 °C (914 °F) for 6 hours. In both as-built and age-hardened states the parts can be machined, 

spark-eroded, welded, micro shot-peened, polished and coated if required. Due to the layer wise 

building method, the parts have a certain anisotropy, which can be reduced or removed by 

appropriate heat treatment. 

 

Technical data  

Typical achievable part accuracy ±20 µm  

Smallest wall thickness 0.3-0.4mm 

Layer thickness 40μm 

Surface roughness for original Ra 15μm，Rz 28μm 

Surface roughness after shot blasting Ra 4-6.5μm，Rz 20-50μm 

Surface roughness polishing Rz ＜0.5μm 

Build speed 11cm³/h 

Density 8-8.1g/cm3 

Relative density   approx. 100% 

Tensile strength  1100±100MPa， (XY) 

1100±100MPa， (Z) 

Yield strength 1050±100MPa， (XY) 

1000±100MPa， (Z) 

Elasticity modulus 160±25GPa， (XY) 

150±20GPa， (Z) 

Elongation at break 10±4% (XY) 

10±4% (Z) 

Hardness 33-37HRC 

 



 

  
 

 

[1] Based on users' experience of dimensional accuracy for typical geometries. Part accuracy is 

subject to appropriate data preparation and post-processing, in accordance with Eplus3D training.  

[2] Ageing temperature 490 °C (914 °F), 6 hours, air cooling. 

[3] Mechanical stability dependent on the geometry (wall height etc.) and application.   

[3] Due to the layer wise building, the surface structure depends strongly on the orientation of the 

surface, for example sloping and curved surfaces exhibit a stair-step effect. The values also depend 

on the measurement method used. The values quoted here given an indication of what can be 

expected for horizontal (up-facing) or vertical surfaces.  

[5] The volume rate is a measure of the building speed during laser exposure. The overall building 

speed is dependent on the average volume rate, the time required for coating (depends on the 

number of layers) and other factors.   

 

Notes  

The data are valid for the combinations of powder material, machine and parameter sets from 

Eplus3D, when used in accordance with the relevant Operating Instructions (including Installation 

Requirements and Maintenance) and Parameter Sheet. Part properties are measured using defined 

test procedures. The data correspond to our knowledge and experience at the time of publication. 

They do not on their own provide a sufficient basis for designing parts. Neither do they provide 

any agreement or guarantee about the specific properties of a part or the suitability of a part for a 

specific application. The producer or the purchaser of a part is responsible for checking the 

properties and the suitability of a part for a particular application. This also applies regarding any 

rights of protection as well as laws and regulations. The data are subject to change without notice 

as part of Eplus3D’s continuous development and improvement processes.  

All rights reserved. 
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Material data sheet 

   

Nickel Alloy IN625     

NickelAlloy IN625 a heat and corrosion resistant nickel alloy powder which has been optimized 

especially for processing on Eplus3D EP-M systems.  

 

Description  

NickelAlloy IN625 alloy is characterized by having high tensile, creep and rupture strength. 

Conventionally cast or wrought components in this type of nickel alloy have typically excellent 

fatigue and thermal fatigue properties combined with good oxidation resistance.  

  

NickelAlloy IN625 is expected to have good corrosion resistance in various corrosive 

environments. Especially sea-water applications require high pitting and crevice corrosion 

resistance, stress-corrosion resistance against chloride-ions, high tensile and corrosion-fatigue 

strength. However, corrosion resistance has not been verified yet and therefore it is recommended 

to conduct relevant corrosion tests and studies prior to use in specific corrosive environment.  

  

Parts built from NickelAlloy IN625 can be heat treated and material properties can be varied 

within specified range. Parts can be machined, spark-eroded, welded, micro shot-peened, polished 

and coated in both as-built and in heat treated conditions. Due to the layer wise building method, 

the parts have a certain anisotropy. 

 

Technical data  

Typical achievable part accuracy ±40-60μm 

Smallest wall thickness 0.3-0.4mm 

Layer thickness 40μm 

Surface roughness for original Ra 17μm，Rz 32μm 

Surface roughness after shot blasting Ra 4-6.5μm，Rz 20-50μm 

Surface roughness polishing Rz ＜0.5μm 

Build speed 12cm³/h 

Density 8.4g/cm3 

Relative density   approx. 100% 

Tensile strength  990±50MPa， (XY) 

900±50MPa， (Z) 

Yield strength 725±50MPa， (XY) 

615±50MPa， (Z) 

Elasticity modulus 

 

170±20GPa， (XY) 

140±20GPa， (Z) 
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Elongation at break 35±5% (XY) 

42±5% (Z) 

Hardness 30HRC 

 

[1] Based on users' experience of dimensional accuracy for typical geometries. Part accuracy is 

subject to appropriate data preparation and post-processing, in accordance with Eplus3D training.  

[2] Mechanical stability dependent on the geometry (wall height etc.) and application   

[3] Due to the layer wise building, the surface structure depends strongly on the orientation of the 

surface, for example sloping and curved surfaces exhibit a stair-step effect. The values also depend 

on the measurement method used. The values quoted here given an indication of what can be 

expected for horizontal (up-facing) or vertical surfaces.  

[4] The volume rate is a measure of the building speed during laser exposure. The overall building 

speed is dependent on the average volume rate, the time required for coating (depends on the 

number of layers) and other factors.   

 

Notes  

The data are valid for the combinations of powder material, machine and parameter sets from 

Eplus3D, when used in accordance with the relevant Operating Instructions (including Installation 

Requirements and Maintenance) and Parameter Sheet. Part properties are measured using defined 

test procedures. The data correspond to our knowledge and experience at the time of publication. 

They do not on their own provide a sufficient basis for designing parts. Neither do they provide 

any agreement or guarantee about the specific properties of a part or the suitability of a part for a 

specific application. The producer or the purchaser of a part is responsible for checking the 

properties and the suitability of a part for a particular application. This also applies regarding any 

rights of protection as well as laws and regulations. The data are subject to change without notice 

as part of Eplus3D’s continuous development and improvement processes.  

All rights reserved. 
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Material data sheet 

   

Nickel Alloy IN718     

NickelAlloy IN718 a heat and corrosion resistant nickel alloy powder which has been optimized 

especially for processing on Eplus3D EP-M systems.  

 

Description  

NickelAlloy IN718 is precipitation-hardening nickel-chromium alloy is characterized by having 

good tensile, fatigue, creep and rupture strength at temperatures up to 700 °C (1290 °F). This 

material is ideal for many high temperature applications such as gas turbine parts, instrumentation 

parts, power and process industry parts etc. It also has excellent potential for cryogenic 

applications. Parts built from NickelAlloy IN718 can be easily post-hardened by 

precipitation-hardening heat treatments. In both as-built and age-hardened states the parts can be 

machined, sparkeroded, welded, micro shot-peened, polished and coated if required. Due to the 

layer wise building method, the parts have a certain anisotropy. 

 

Technical data  

Typical achievable part accuracy ±40-60μm 

Smallest wall thickness 0.3-0.4mm 

Layer thickness 40μm 

Surface roughness for original Ra 17μm，Rz 32μm 

Surface roughness after shot blasting Ra 4-6.5μm，Rz 20-50μm 

Surface roughness polishing Rz ＜0.5μm 

Build speed 13cm³/h 

Density 8.1g/cm3 

Relative density   approx. 100% 

Tensile strength  1060±50MPa， (XY) 

980±50MPa， (Z) 

Yield strength 780±50MPa， (XY) 

634±50MPa， (Z) 

Elasticity modulus 160±20GPa， (XY) 

130±20GPa， (Z) 

Elongation at break 27±5% (XY) 

31±5% (Z) 

Hardness 30HRC 

 

[1] Based on users' experience of dimensional accuracy for typical geometries. Part accuracy is 

subject to appropriate data preparation and post-processing, in accordance with Eplus3D training.  
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[2] Mechanical stability dependent on the geometry (wall height etc.) and application   

[3] Due to the layer wise building, the surface structure depends strongly on the orientation of the 

surface, for example sloping and curved surfaces exhibit a stair-step effect. The values also depend 

on the measurement method used. The values quoted here given an indication of what can be 

expected for horizontal (up-facing) or vertical surfaces.  

[4] The volume rate is a measure of the building speed during laser exposure. The overall building 

speed is dependent on the average volume rate, the time required for coating (depends on the 

number of layers) and other factors.   

 

Notes  

The data are valid for the combinations of powder material, machine and parameter sets from 

Eplus3D, when used in accordance with the relevant Operating Instructions (including Installation 

Requirements and Maintenance) and Parameter Sheet. Part properties are measured using defined 

test procedures. The data correspond to our knowledge and experience at the time of publication. 

They do not on their own provide a sufficient basis for designing parts. Neither do they provide 

any agreement or guarantee about the specific properties of a part or the suitability of a part for a 

specific application. The producer or the purchaser of a part is responsible for checking the 

properties and the suitability of a part for a particular application. This also applies regarding any 

rights of protection as well as laws and regulations. The data are subject to change without notice 

as part of Eplus3D’s continuous development and improvement processes.  

All rights reserved. 
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Material data sheet 

   

Titanium TC4     

Titanium TC4 is a titanium alloy powder which has been optimized especially for processing on 

Eplus3D EP-M systems.  

 

Description  

Parts built in Titanium TC4 is a well-known light alloy, which is characterized by having excellent 

mechanical properties and corrosion resistance combined with low specific weight and 

biocompatibility. This material is ideal for many high-performance engineering applications, for 

example in aerospace and motor racing, and also for the production of biomedical implants (note: 

subject to fulfilment of statutory validation requirements where appropriate). Due to the layer wise 

building method, the parts have a certain anisotropy, which can be reduced or removed by 

appropriate heat treatment. 

 

Technical data  

Typical achievable part accuracy ±20-50μm 

Smallest wall thickness 0.3-0.4mm 

Layer thickness 30μm 

Surface roughness for original Ra 9-12μm，Rz 40-80μm 

Surface roughness after shot blasting Ra 5-6.5μm，Rz 20-50μm 

Surface roughness polishing Rz ＜1μm 

Build speed 13cm³/h 

Density 4.4g/cm3 

Relative density   approx. 100% 

Tensile strength  1230±50MPa， (XY) 

1200±50MPa， (Z) 

Yield strength 1060±50MPa， (XY) 

1070±50MPa， (Z) 

Elasticity modulus 110±10GPa， (XY) 

110±10GPa， (Z) 

Elongation at break 10±2% (XY) 

11±3% (Z) 

Hardness 300HV 

 

[1] Based on users' experience of dimensional accuracy for typical geometries. Part accuracy is 

subject to appropriate data preparation and post-processing, in accordance with Eplus3D training.  

[2] Mechanical stability dependent on the geometry (wall height etc.) and application   
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[3] Due to the layer wise building, the surface structure depends strongly on the orientation of the 

surface, for example sloping and curved surfaces exhibit a stair-step effect. The values also depend 

on the measurement method used. The values quoted here given an indication of what can be 

expected for horizontal (up-facing) or vertical surfaces.  

[4] The volume rate is a measure of the building speed during laser exposure. The overall building 

speed is dependent on the average volume rate, the time required for coating (depends on the 

number of layers) and other factors.   

 

Notes  

The data are valid for the combinations of powder material, machine and parameter sets from 

Eplus3D, when used in accordance with the relevant Operating Instructions (including Installation 

Requirements and Maintenance) and Parameter Sheet. Part properties are measured using defined 

test procedures. The data correspond to our knowledge and experience at the time of publication. 

They do not on their own provide a sufficient basis for designing parts. Neither do they provide 

any agreement or guarantee about the specific properties of a part or the suitability of a part for a 

specific application. The producer or the purchaser of a part is responsible for checking the 

properties and the suitability of a part for a particular application. This also applies regarding any 

rights of protection as well as laws and regulations. The data are subject to change without notice 

as part of Eplus3D’s continuous development and improvement processes.  

All rights reserved. 


