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1. Introduction 
 

There has been a tremendous growth in the use of Additive Manufacturing in the recent years, where it has 

successfully transitioned from a mere prototyping tool to an established manufacturing method. It has 

simultaneously led to an exponential growth in the materials development sector and especially with respect to 

metals, where custom alloys with tailored compositions have been developed, which could be successfully 

processed by this attractive and sustainable production route.  

The most widely accepted and used technologies of metal additive manufacturing in the industry are power based, 

like Laser Powder Bed Fusion (LPBF) or Directed Energy Deposition (DED). Being the raw material for these 

technologies, metal powder is quintessential. Apart from the numerous parameters with respect to the processes, 

the quality of metal powders directly affect the quality of the fabricated part, and hence it is an indispensable 

necessity when it comes to metal additive manufacturing.  

This White Paper is to bring our Commodity Product– m4pTM AlSi10Mg, to the “Spotlight” where we discuss the 

properties, fields of application and USPs of this versatile material, followed by a success story, where our product 

was proven the “Star of the Show”.  

2. Additive Manufacturing and Aluminium 
 

Having been termed as a “disruptive technology”, the approach is contrary to normal subtractive methods of 

manufacturing and hence was the name originated. It progresses by the layer-wise fabrication of materials where 

the raw materials can vary from powder, wires and sheets –with new methods being developed rapidly.  

The advantages associated with the technology are as follows: 

i. Freedom of Design 

ii. Material Efficiency  

iii. Rapid Prototyping 

iv. Personalization 

v. Faster Production cycles  

As mentioned, Aluminium has become the target, as the base material for any application where lightweight is a 

desired property. With the need of the hour being sustainability, the use of Aluminium into lightweight structures 

align seamlessly with the principles of sustainable manufacturing. Additionally, AM implies lesser post-production 

processing, reduction of material usage and material recyclability. In the Additive Manufacturing world, there are 

a handful of widely used “superstar” materials – one of them being an Aluminium alloy, which has proven its 

endurance in the game. This is due to its fantastic properties combined with a low weight (leading to lightweight 

structures) and hence finds application overall. 

For successful and failure-free additively manufactured components, it is very important that the powders have a 

good quality and do not negatively affect either the process or the properties of the final part. Apart from moisture 

content, physical properties of the powder like size, shape, morphology, which consequently determine flowability, 

inter-particle friction, powder packing and apparent density, are quintessential for determining the quality. Needless 

to mention that chemical composition and the presence of contaminants are other factors, which should always be 

carefully considered and controlled.  

3. Spotlight: m4pTM AlSi10Mg 
 

m4p™ AlSi10Mg belongs to the hypoeutectic Aluminium alloys group, traditionally classified as a casting alloy. 

Owing to the presence of Mg and Si, AlSi10Mg possesses excellent weldability. Furthermore, because of the Si 
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content, it is very near to the eutectic of the Al-Si system and is therefore ideally suited for Laser Powder Bed 

Fusion, since the risk of hot tearing almost becomes negligible.   

In conventional processing, the alloy is characterized by its excellent casting properties. It also enables the 

production of thin-walled components with good strength properties at low weight. Components made from m4p™ 

AlSi10Mg exhibit good dynamic load-bearing capacity, increased thermal as well as electrical conductivity, and 

excellent machinability. In addition, the alloy offers good resistance to corrosive atmospheres. The material 

properties can be specifically influenced and optimized by various methods in post-processing. Stress relief 

annealing or heat treatment according to the T6 cycle is recommended. 

 

a. Chemical composition: 

 

Table 1 Chemical composition of m4pTM AlSi10Mg (1) 

Element Min Max 

Si 9.00 11.00 

Mg 0.2 0.45 

Al Base 

The chemical composition of m4pTM AlSi10Mg complies with the following Norms and standards: 

Table 2 Standards and norms to which m4pTM AlSi10Mg adhere to 

Standard Name 

DIN EN 1706 EN AC-43000 

DIN EN 1706 EN AC-AlSi10Mg(a) 

DIN G(GK)AlSi10Mg 

ISO AlSi10Mg 

GB Standard ZL104 

UNS ASTM A03600 

JIS AC4A 

EN Standard ENAC-43000 

BS Standard LMg 

 

 

100 µm 40 µm 

Figure 1 m4pTM AlSi10Mg at a magnification of (a) 500x and (b) 2000x 
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b. Properties:  

 

m4pTM AlSi10Mg has a density of 2.7± 0.02 g/cm3 making it a material of choice when lightweight material is 

considered. It shows a high tensile strength of up to 405 MPa in the as built condition, thereby demonstrating an 

excellent strength-to-weight ratio. Components made of m4pTM AlSi10Mg exhibit a good load-bearing 

capacity, increased thermal and electrical conductivity and excellent machinability.  

Corrosion resistance: It is common knowledge that aluminium develops a passive layer on exposure to oxidation, 

which acts as a barrier, preventing further oxidation and hence it protects the underlying metal from corrosion. 

Additionally, Mg and Si positively affect the corrosion  resistance of the alloy. From a more technical viewpoint, it 

is known that LPBF processed AlSi10Mg has a very fine microstructure due to the rapid solidification (characteristic 

of the process) and is very different in morphology as compared to its cast contemporary. It has been suggested 

in studies that the fine structure (fine Silicon precipitates near / at the melt pool boundary, forming a three-

dimensional network at the grain boundaries, which enclosed the aluminium matrix) decelerated corrosion. (2)  

The following diagram shows the comparison of corrosion resistance of LPBF fabricated AlSi10Mg (as-built) with a 

conventionally casted AlSi10Mg (as-cast), where the previous seems to be almost 3 times that of the as-cast 

material.  

Comparison of Corrosion Resistance of as-cast and LPBF as-built AlSi10Mg 

  

Figure 1 Comparison of corrosion resistance of as cast and LPBF (as-built) AlSi10Mg: 3 times that of the as-cast 
material (2)  
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The following table contains values from the datasheet of m4pTM AlSi10Mg as follows*: 

Table 3 Material data sheet for m4pTM AlSi10Mg (m4p material solutions GmbH) 

 

Yield Strength 
Rp0,2  

Tensile 
Strength Rm 

Elongation at 
failure A5 

Thermal 
conductivity  

Electrical 
conductivity  

Min Wall 
Thickness 

 [MPa] [MPa] [%] [W/(m*K)] [MS/m] [mm] 

as-built 215 - 253 365 - 405 4 - 10 100 - 135 14.5 – 23.5 0.4 - 0.7 

T6-heat 
treated 

210 - 260 280 - 320 6.5 - 10 155 - 165 24-25 
 

*Values correspond to the average from vertically- and horizontally-built specimens 

c. Variants:  

 

m4pTM AlSi10Mg is available in a variety of particle size ranges, which often determine the appropriate technology 

to be used. The following table shows the size ranges and the appropriate technologies. 

Table 4 Varieties of m4pTM AlSi10Mg 

PSD Range 
[µm] 

-63/+20 -53/+20- 45/+15 -90/+45 -63/+15 -125/+45 -180/+53 

Technology LPBF LBPF LPBF LPBF/DED LPBF Laser Cladding/ Coating 

Processes 

 

d. Packaging Units:  

 

For catering to the needs of our customer base, m4pTM AlSi10Mg is available in the following packaging units: 

Table 5 Packaging Units of m4pTM AlSi10Mg 

Volume (l) Container type Mass (kg) 

3.6 Wide-necked Barrel 5 

10 Tin Bucket 10 

30 Larger Tin container 25 

s80 FatBag FIBCTM 100 

4. Applications: 
 

m4pTM AlSi10Mg’s lightweight nature and the combination of properties deem it perfect for a wide range of 

applications in different industries. Some of the applications are as follows: 

Civil aviation, turbines, and helicopters: It is used in the production of structural components, engine parts, and 

airframe assemblies. Its lightweight nature, high strength-to-weight ratio, and good thermal conductivity make it 

ideal for reducing the overall weight of aircraft and improving fuel efficiency. 

Automotive, trucks and buses: It is utilized in the automotive industry for manufacturing lightweight components, 

such as engine parts, suspension components, transmission housings, and wheels. The alloy's excellent strength 

and stiffness properties contribute to weight reduction, enhancing vehicle performance, fuel efficiency, and 

reducing emissions.  
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Motorsports: Being lightweight having a high strength-to-weight ratio makes it a material of choice for use in 

different parts of the vehicles in motorsports. Moreover, its excellent ability to be post-processed and machinability 

adds to its advantages.  

Consumer Goods: m4pTM AlSi10Mg is employed in the production of consumer goods, including sporting goods, 

electronics enclosures, and furniture. Its high strength and lightweight properties allow for the creation of durable 

and aesthetically pleasing products.  
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5. Success Story: Additive Manufactured Motocross Frame 
 

The focus of the collaboration with PUNTOZERO 3D, a company specialized in design for additive manufacturing, 

was to investigate the advantages of metal additive manufacturing for producing a motocross frame. The aim was 

to develop a new frame design and to realize it in an appropriate material so that as few components as possible 

need to be manufactured and the overall result is lighter and stiffer than its conventionally manufactured 

counterpart. 

Approach 

The frame was made with a honeycomb structure, which made it possible to simultaneously obtain lightness and 

stiffness. The team also used topology optimization to identify areas of the frame that could be made thinner or 

be removed to reduce weight. 

To produce the frame, EOS M400 3D printer with m4p™ AlSi10Mg material was used. This additive manufacturing 

process has made it possible to create a complex structure with high precision, something that would have been 

impossible to achieve with traditional manufacturing methods. 

Results 

The collaboration yielded an additively manufactured part that was powder coated and coloured, one of its kind 

with a good mechanical stability and stiffness – can be definitely used for decorative purposes. The new frame 

design has proven to be very effective, with several advantages over the original design: 

  

Figure 2 Topologically optimized motorbike frame made of m4pTM AlSi10Mg 
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1. Weight reduction: The original frame weighed 18kg, while the new frame weighs less than 6.52 kg, resulting in 

a 63% weight reduction. 

2. Same stiffness: Despite being 63% lighter, the new frame has maintained the same stiffness as the original 

design. 

3. Simplified assembly: The new frame design required only five parts, compared to 21 parts for the original design. 

This reduction in the number of parts has simplified the assembly process and reduced the risk of errors or defects. 

4. Material: The original frame was made of steel, while the new frame was made of m4p™ AlSi10Mg material. The 

use of this material has further reduced the weight of the frame while maintaining its strength. 

 

Figure 3 Bike Frame made of m4pTM AlSi10Mg - powder coated and coloured 

6. Why m4pTM AlSi10Mg? 

 

 AlSi10Mg is one of our “Super Stars” : one of the materials with a huge demand from industry and research 

institutions alike 

 We possess a vast resource in terms of QA data in our digital laboratory and hence firmly ensure consistent 

quality  
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 Powders with a huge market demand are on stock and we ensure very short delivery times in the order 

of working days 

 You want to customise your AlSi10Mg concerning particle size and/or composition? We are experienced 

in providing and realizing specialised solutions  

7. Conclusions 
 

As illustrated m4pTM AlSi10Mg has been one of our favourite commodity products, owing to its fantastic properties, 

versatility as a material, its ability to be additively manufactured and huge market demand. In addition to these, 

our assurance of quality, short delivery times and the priority to our customers has definitely been a great boost.  

m4pTM AlSi10Mg has had its demand from various sectors of the industry as well as from academic institutions. 

The highest share of the demand of m4pTM AlSi10Mg has been from the Rapid Prototyping entities, Mechanical 

engineering and Automation industry as well as Universities and research institutions. The figures from sales has 

demonstrated that the market demand for m4pTM AlSi10Mg has been on the rise since 2018/19, with a record 

300% increase in the year 2022/23, of which we are very proud of.  

As the field of metal additive manufacturing has constantly been challenging the material development, m4p has 

been actively playing along this trend. Therefore, we have chosen other Aluminium based materials like m4pTM 

StrengthAl, m4pTM ResistAl, m4pTM AlSi9Cu3 and m4pTM PureAl for our portfolio. Besides having excellent 

flowability and the ability to be additively manufactured leading to extremely low porosities, these alloys possess 

certain enhanced properties compared to m4pTM AlSi10Mg (Figure 4). By that, they will help us push the boundaries 

in additive manufacturing of Aluminium alloys even more. Future white papers will give a more in-depth review of 

some of these alloys – make sure to not miss them! 

 

Figure 4: Properties of different m4pTM Al alloys 

Yield strength at RT
[MPa]

Tensile strength
[MPa]

Elongation
[%]

fatigue strength
[MPa]

Yield strength at
250°C
[MPa]

AlSi10Mg m4p™ PureAl m4p™ StrengthAl m4p™ ResistAl m4p™ AlSi9Cu3

500 

300 500 

25 150 
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Contact 

Do you have any further questions on materials for additive manufacturing, the processing or properties of the 

m4p™ AlSi10Mg?  

If so, we would be happy to help you. Our team of engineers and materials scientists work along with the largest 

AM service bureaus, research institutes and end customers to develop new and advanced materials designed for 

Additive Manufacturing. We also work on developing the process parameters for these materials using our in-house 

metal AM systems. With this background, we can claim that we have the relevant knowledge, the skill set, and the 

experience to support you with your material related projects for Additive Manufacturing. 
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