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Abstract. This study investigates the mechanical properties of aluminum alloys AlSi10Mg and 
AK9ch fabricated by selective laser melting (SLM), taking into account the build orientation 
(longitudinal, transverse, 45°) and applied heat treatment regimes (stress-relieving annealing, T6 
treatment, prolonged aging). A comprehensive tensile test program was conducted to determine 
ultimate tensile strength, yield strength, elongation, and hardness. Results show that SLM-processed 
specimens significantly outperform conventionally cast AK9ch, especially after T6 treatment, 
achieving up to 285 MPa in strength with ~9% elongation. For the first time, it is demonstrated that 
the Russian casting alloy AK9ch is suitable for SLM technology, with post-treatment strength 
reaching 259 MPa and ductility ~5%, comparable to that of AlSi10Mg. The influence of build 
orientation was found to be negligible at high relative density (>99%). The findings confirm the 
potential of additive manufacturing to produce high-performance aluminum parts using domestic 
alloys, offering a promising path toward import-independent 3D production in Russia. 
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1. INTRODUCTION 

The Selective Laser Melting (SLM) method is an additive technology that makes it possible to 
create metal parts by layer-by-layer melting of powdered material with a laser beam. This method 
provides high precision and freedom of design, which is especially important for modern production 
of complex and lightweight structures in mechanical engineering, aviation and medicine. 

An important aspect of the further development of selective melting methods is the optimization of 
printing parameters, the development of new types of powders and layers, as well as the study of the 
properties of materials after processing, which allows for maximum productivity and quality of 
finished products. 

The AlSi10Mg alloy contains, in addition to Al, approximately 9-10% Si and ~ 0.3–0.5% Mg, 
which provides it with high strength and satisfactory manufacturability. The Russian foundry alloy 
AK9ch (another designation is aluminum-silium AL4) is similar in composition and properties to 
AlSi10Mg [1]. AK9ch belongs to the Al–Si–Mg system (silumins) and is used for castings of medium 
and high loads; in the GOST 1583-93 standard, it contains 8-10.5% Si and 0.2–0.3% Mg, with an 
acceptable higher content of Fe and Cu compared to its Western counterpart [1,2]. 

Aluminum alloys such as AlSi10Mg have many advantages, including low weight, good corrosion 
resistance, and excellent mechanical properties. They are widely used in the manufacture of 
lightweight and durable components, making them ideal for areas such as aviation and medicine where 
high reliability and efficiency are required. 

It is known that silumin castings without heat treatment have relatively low plastic properties 
(elongation δ of the order of 1-3%) with a strength of ~150-200 MPa [1, 2]. Standard modes of 
quenching and artificial aging (T6 mode according to GOST 1548-93 [3]) increase the strength of cast 
AlSi10Mg to ~230-245 MPa, but plasticity remains low (δ ~1-3% according to GOST 1583-93) [1, 2]. 
The additive formation of AlSi10Mg alloys by selective laser melting leads to an extremely fine cast 
structure, due to which the strength of the samples in the initial (untreated) state reaches ~ 400 MPa 
(ultimate strength) [1], which is 2 times higher than the standard characteristics cast analog [1]. 
However, such a structure is fragile: without heat treatment, the elongation usually does not exceed δ ~ 
4-6% [1]. To improve the combination of strength and ductility, various heat treatment modes of SLM 
samples are used, including low-temperature annealing to relieve internal stresses and a full cycle of 
quenching with aging (T6). In addition, the orientation of the structure relative to the base platform 
may affect the properties of products obtained by selective laser melting, since anisotropy of 
properties is possible with layer-by-layer cultivation. Nevertheless, a number of studies have noted 
that with optimal printing parameters, the mechanical properties in the main directions 
(horizontal/vertical) are comparable to each other [1], especially after heat treatment, when the 
structure is leveled. 

The purpose of the research was to compare the mechanical properties of AlSi10Mg and AK9ch 
aluminum alloy samples produced by selective laser melting, taking into account the printing direction 
(orientation of the samples) and the applied heat treatment modes. It is necessary to analyze the 
obtained stretching diagrams and compare the results with the regulatory requirements of domestic 
standards (GOST 1583-93 for cast silumins [3] and GOST 1548-93 for heat treatment of aluminum 
alloys [4]). Within the framework of the study, special emphasis is placed on checking whether the 
domestic AK9ch alloy [5-7] is able to completely replace the widespread AlSi10Mg powder in the 
manufacture of parts by selective laser melting, as well as on evaluating the potential of the 
technology itself to transition to more flexible and high-precision additive manufacturing with 
mechanical characteristics exceeding or similar to traditional casting [8-10]. 

2. METHODS AND MATERIALS 

An industrial metal-powder 3D printer RusMelt 310M (Rosatom State Corporation, Russia) with 
selective laser melting technology was used to produce the samples. The AlSi10Mg alloy powder 
obtained by gas spraying was used as the material. Chemical composition of the powder (in weight%): 
~9.5% Si; ~0.39% Mg; ~0.15% Fe; a total of ~0.35% of other impurities; the rest is Al (balance). The 
characteristics of the AlSi10Mg are shown in the Tables 1, 2, 3 and Fig. 1. 
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Table 1. Characteristics of AlSi10Mg powder. 

Chemical composition, % Moisture 
content, % 

Granulometric composition Flowability, 
s Al Fe Mg Si Total 

impurity 
content 

D50, µm Characteri
stic 

SPAN 
- 0.15 0.39 9.5 0.35 0.002 44,2 1,0 22,0 

 
The powder had an average median particle size of D50 ≈ 44 microns and satisfactory fluidity (~22 

s according to the Hall Flowmeter method), ensuring stable layer formation during printing. The 
printing was carried out in an inert atmosphere (Ar) at rarefaction, using a fiber Yb laser with a power 
of up to 500 W and a focal spot diameter of ~85 microns. The thickness of the powder layer was 50 
microns [11] (a mode that provides a compromise between speed and quality). The laser scanning 
parameters (speed, filling strategy [13]) were selected to ensure a sample density close to 100% [12]. 

 
Table 2. Granulometric analysis results of AlSi10Mg. 

 
Metric Value 

d(0.1) (µm) 26.624 
d(0.5) (median, µm) 44.244 
d(0.9) (µm) 72.314 
Span 1.033 
Volume concentration (vol %) 0.0532 
Specific surface area (m²/g) 0.146 

 

 
 

Fig. 1. Results of the granulometric analysis of the AlSi10Mg powder used. 
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Table 3. Particle size distribution of AlSi10Mg. 
 

 
 
The characteristics of the AK9ch powder are shown in the Tables 4 and 5. 
 

Table 4. Chemical Composition of AK9ch Powder (wt %). 
 

Element Al (base) Fe Mg Mn Si Total impurities Moisture content 
Norm Balance 0.19 0.27 0.25 9.70 0.343 0.002 

 
Table 5. Powder Characteristics of AK9ch. 

 
Parameter Main fraction size (µm) Residue on 63 µm sieve (%) Passing 10 µm sieve (%) 

Specification 10–63 15 10 
Actual (measured) 10–63 4.39 0 

 
A three-dimensional model of the samples was created using the COMPASS software. 
Cylindrical blanks were made, from which samples for static stretching were prepared according to 

GOST 1497-84 in accordance with Fig. 2. The geometry of the proportional samples corresponded to 
type No. 5 (diameter of the working part d₀ = 8 mm, estimated initial length l₀ = 40 mm) with a 
cylindrical head, indicated in Table 1. 
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Fig. 2. Specimen for mechanical testing. 

 
Table 6. Dimensional table of samples for mechanical testing according to GOST 1497-84. 

 
Sample 
number 

d0 l0=5 d0 l0=10 
d0 

l D h1 r 

1 25 125 250 

l0+(0.5…2) d0 

45 30 5 
2 20 100 200 34 25 5 
3 15 75 150 28 20 3 
4 10 50 100 16 10 3 
→5 8 40 80 13 10 2 
6 6 30 60 12 10 1.5 
7 5 25 50 11 10 1.5 
8 4 20 40 9 8 1.5 
9 3 15 30 7 7 1.5 

 
The resulting three-dimensional model was saved in STL format. This file format is used to store 

clouds of points and triangles describing the surface of three-dimensional models. The STL file has 
two different encodings: text format (ASCII) or binary format.  

Then, using the Slicer software version 2.0, a proprietary program from RusMelt, the models were 
copied and placed on the three–dimensional surface of the printer's printing platform. The location of 
the models relative to the surface of the printing platform differed in three directions of construction: 

- Longitudinally printed (1-1, 2-1, 3-1, 4-1);  
- Transversely printed (1-2, 2-2, 3-2);  
- Printed at an angle of 45 degrees (1-3, 2-3, 3-3). 
Then the substrates are manually affixed and edited. Next, the resulting file was sent to the 

RusMelt 3D printer for construction. 
The RusMelt 2.0 software is designed to directly manage the settings and characteristics of the 

RusMelt 310M. The program automatically calculates the required amount of powder for printing. It 
also controls the settings of the laser and the system of mirrors that control the laser beam. After 
downloading the file, a layered three-dimensional layering of models and supports takes place, which 
is necessary for the printer to "determine" the construction layers. Then, the working part of the 
chamber of the machine is filled with argon medium, the first layer of powder is applied and the laser 
system is calibrated. During operation, the sample construction program displays the main 
characteristics of the positioning system and the laser control system on the screen [14, 15]. 

The sample construction time was approximately 98 hours. In Figure 3, you can see the samples 
after their construction by selective laser melting. 

For samples 1-1, 1-2 and 1-3, the annealing mode was applied at 390 °C with an exposure time of 2 
hours, which allows to remove internal stresses that occur during the printing process. This is 
important because internal stresses can lead to deformation and deterioration of the mechanical 
properties of the parts. 

This mode is used to relieve internal stresses without significantly reducing the grain size of silicon 
eutectic [16-18]. Annealing prevents deformation of products and increases their plasticity due to 
relaxation of residual printing stresses [19]. 
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Samples 2-1, 2-2, and 2-3 underwent a more complex heat treatment process, which includes 
quenching and artificial aging (T6). This is a two-stage heat treatment, including heating to 535 ° C 
(above the solidus of eutectic) with an exposure of 2 hours, quenching in water, then artificial aging at 
170-175 ° C for 15-20 hours. The selected mode corresponds to the T6 standard according to GOST 
1548-93 for silumin alloys and is aimed at strengthening the material due to the decomposition of a 
supersaturated Mg2Si solid solution. 

 

  

 

a b c 
 
Fig. 3. AlSi10Mg specimens after fabrication by selective laser melting: AlSi10Mg specimens after 
fabrication by selective laser melting: a – printed at 45 degrees, b – printed vertically, c – printed 
horizontally. 

 
This heat treatment approach allows for more efficient use of the capabilities of the AlSi10Mg 

material in order to achieve the desired characteristics depending on the printing direction. The study 
of various modes will allow us to identify the optimal parameters for achieving the best mechanical 
properties and structural stability in the future. 

The mechanical properties were determined by examining the rupture samples. The work was 
carried out on a universal bursting machine (I1185M-100-01-1 ) with a force of 100 kN. 

A tensile (load–strain) diagram was recorded for each sample and the main strength and plastic 
characteristics were determined: tensile strength σB, conditional yield strength (0.2% residual 
deformation) σ0.2, relative uniform elongation to the beginning of the local neck δp and relative 
elongation at break (full) δ. Hardness was measured by Brinell (HB 2.5/62.5) on polished sample pads. 
The processing of the results included averaging the values for a series of three samples in each mode. 
The measurement error in strength characteristics did not exceed ± 2-3%, in elongation – ± 0.5%. 

3. RESULTS AND DISCUSSION 

As a result of the tests, the following parameters were determined: - ultimate strength; - conditional 
yield strength; - relative uniform elongation; - elongation after rupture. Graphical results for each 
sample are shown in Figures 3.1, 3.2, 3.3. The quantitative results are shown in Tables 7 and 8. Also, 
to compare the characteristics, samples obtained by the traditional casting method from Ak9ch 
material and also thermally treated according to the T6 regime were examined, the graph is shown in 
Fig. 4. 

Mechanical properties of AlSi10Mg after selective laser fusion 
and annealing – Samples 1-1, 1-2, 1-3. 

Annealing at 390 °C led to a substantial increase in the ductility of the AlSi10Mg alloy due to the 
relief of internal stresses and partial coarsening of the silicon phase. At the same time, the strength 
characteristics decreased only slightly compared to the as-cast, non–heat-treated state. Average values 
for three specimens are given in Table 7. The ultimate tensile strength reached approximately 211 
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MPa, and the 0.2 % proof strength was about 136 MPa. The elongation at fracture δ increased to 
approximately 19 %, which is an order of magnitude higher than the ductility of cast silumins without 
treatment (δ ≈ 1–3 % [1]) and significantly exceeds even the ductility of cast samples after quenching 
and aging (typically δ ≤ 3–5 % [2]). The Brinell hardness after annealing was about 63 HB, somewhat 
lower than that of the cast material in the T6 condition (≈ 70–75 HB per GOST 1583-93 [1]). 

In Fig. 4 (stress–strain diagrams for AlSi10Mg specimens), the curves for the annealed samples 
exhibit an extended region of uniform plastic deformation: after smoothly reaching σ₀.₂ ≈ 135 MPa, 
the material withstands significant uniform elongation (~ 11 % up to necking) and fractures at a total 
strain of ~ 19–20 %. Such a stress–strain curve is typical for a ductile aluminum alloy with reduced 
strength. 

 

 
a) Sample 1-1 

 
b) Sample 1-2 

 
c) Sample 1-3 

 
Fig. 4.1. Stress–strain curves for Samples 1-1, 1-2, 1-3 made of AlSi10Mg alloy produced by 
selective laser melting. 
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Mechanical properties of AlSi10Mg after selective laser  
melting and T6 treatment – Samples 2-1, 2-2, and 2-3. 

Quenching followed by aging significantly strengthens the AlSi10Mg alloy compared to annealing, 
although ductility decreases. The test results for the specimens after T6 are presented in Table 8. The 
ultimate tensile strength increased to 277 MPa (maximum 285.7 MPa), and the 0.2 % yield strength to 
approximately 225 MPa, which is about 30 % higher than that of the annealed specimens. 

 
Table 7. Mechanical properties of AlSi10Mg specimens after selective laser melting and annealing 
(390 °C, 2 h). 

 
Name / Sample 1-1 1-2 1-3 

Ultimate tensile strength (σᵤ), MPa 211.1 209.8 212.8 
0.2% proof (yield) strength (σ₀.₂), MPa 135.4 136.4 136.8 
Uniform elongation (δᵤ), % 11.21 10.95 11.29 
Total elongation at fracture (δ), % 19.23 18.8 20.58 
Brinell hardness (HB) 64.3 63 61 

 
The achieved strength level exceeds the specification for the cast analogue: standard [3] for alloy 

AK9ch (AlSi10Mg) after quenching and aging in a mold prescribes a strength of ~235–245 MPa [2]. 
The total elongation of the samples after T6 was 8–10 % (average 9.3 %), and the uniform elongation 
was 5.3 %. This is slightly lower than that of the annealed samples but significantly higher than the 
ductility of the cast alloy after the same treatment (for cast AK9ch T6 δ ≈ 5 %, see Table 3, and 
usually not exceeding 3 % without modification). Thus, applying the T6 treatment to AlSi10Mg 
samples produced by selective laser melting yields a superior combination of strength and ductility 
compared to traditional casting: strength is increased by approximately 15 % and ductility by 1.5–2 
times. The hardness of the selectively laser-melted samples after aging rose to ~85 HB (maximum 89 
HB), in line with the expected increase over the annealed state, while remaining within the typical 
range for cast material after T6 (75–90 HB [1]). In the stress–strain curves in Figure 2, the T6-treated 
samples exhibit a steeper rise to maximum stress and relatively lower elongation before fracture 
compared with the annealed samples: after reaching a high σ₀.₂ (220–230 MPa), the material rapidly 
attains σᵤ and fractures, with total plastic deformation limited to 8–10 %. 

 
Table 8. Mechanical properties of AlSi10Mg alloys after selective laser melting and T6 heat treatment 
(solution treatment at 535 °C for 2 h; quenching; aging at 175 °C for 15 h) and of a cast AK9ch 
sample after the same T6 treatment (solution treatment at 535 °C for 2 h; quenching; aging at 175 °C 
for 15 h). 
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a) Sample 2-1 
 

 
b) Sample 2-2 

 

 
 

c) Sample 2-3 
 
Fig. 4.2. Stress–strain curves for Samples 2-1, 2-2, 2-3 made of AlSi10Mg alloy produced by selective 
laser melting. 
 

Mechanical properties of AlSi10Mg printed by selective laser melting and subjected to  
the full T6 cycle with extended aging (175 °C, 20 h) – Samples 3-1, 3-2, 3-3. 

The samples exhibited an ultimate tensile strength of 265 ± 2 MPa (individual values 262–268 
MPa) and a 0.2% proof strength of approximately 208 MPa (Table 9). The uniform elongation was 7.1 
%, and the total elongation at fracture was 8.8 %. The extended aging stage partially coarsened the 
Mg₂Si strengthening precipitates, so the alloy became slightly overaged: strength decreased by about 
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10 MPa compared to Group 2 (AlSi10Mg + T6 15 h), but its capacity for uniform plastic deformation 
increased (δᵤ ≈ 7 % versus 5 %). Thus, the 20 h aging regime shifts the strength/ductility balance 
toward ductility, which may be beneficial for parts requiring enhanced fracture resistance or 
formability during assembly. 

 
Table 9. Mechanical properties of AlSi10Mg alloys after selective laser melting and T6 heat treatment 
(solution treatment at 535 °C for 2 h; quenching; aging at 175 °C for 20 h). 
 

Name / Sample 3-1 3-2 3-3 
Ultimate tensile strength (σᵤ), MPa 267.6 262.4 266.1 
0.2% proof (yield) strength (σ₀.₂), MPa 211.3 204.8 209.1 
Uniform elongation (δᵤ), % 6.32 7.71 7.43 
Total elongation at fracture (δ), % 7.5 10.88 7.95 

 

 
Fig. 4.3. Stress–strain curves for Samples 3-2 made of AlSi10Mg alloy  produced by selective laser 
melting. 

 
Comparison with the cast AK9ch alloy 

In Table 10, for comparison, the test results of a cast AK9ch sample after T6 heat treatment are 
presented. Its ultimate tensile strength (σᵤ = 239.5 MPa, σ₀.₂ = 161 MPa) is noticeably lower than that 
of the SLM-produced AlSi10Mg T6 samples (by ~15–20 % in σᵤ and over 25 % in σ₀.₂). It should be 
noted that the obtained σᵤ of 239.5 MPa for the cast AK9ch lies at the upper limit of the standard range 
(for die-casting followed by T6 the specification requires ≥230 MPa [2]), and its total elongation of 5 
% slightly exceeds the typical 1–3 %. This is likely due to the high quality of the casting—the use of a 
die mold and modification improved the microstructure, raising ductility to 5 %. Nevertheless, even 
with this improvement the cast sample is inferior to the SLM parts: the latter exhibit not only higher 
strength but also nearly double the elongation. The stress–strain curves of the cast alloy (Figure 4) 
show the characteristic short plastic region—after reaching σ₀.₂ = 160 MPa the material fractures 
almost immediately at δ ≈ 5 %, whereas the printed samples sustain significantly greater deformation 
before failure. 

AK9ch printed by selective laser melting after quenching and T6 aging (15 h hold) – Sample 4-1 
In this study, the primary focus was on AlSi10Mg; however, a sample of AK9ch was also produced 

and tested under the same parameters. After quenching and aging, its ultimate tensile strength was 
approximately 259 MPa and its elongation at fracture about 5 %. 
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Fig. 5. Stress–strain curves for AK9ch alloy specimens produced by casting. 

 
Table 10. Comparative mechanical properties of AlSi10Mg after SLM and T6 (535 °C + 2 h; 175 °C 
15 h) and of cast AK9ch after T6 (535 °C + 2 h; 175 °C 15 h). 
 

№ 
п\п Parameter 

Value 
specified 
in GOST 
1583-93 

Cast 
specimen 

Specimen built 
in the 

longitudinal 
direction 

Specimen built 
in the transverse 

direction 

Specimen built 
at a 45° angle 

1 
Ultimate tensile 
strength (σᵤ) after 
annealing (MPa) 

147 - 211.1 209.8 212.8 

2 
Deviation of 
ultimate tensile 
strength (MPa) 

 - 64.1 62.8 65.8 

3 
Deviation (%) 
from GOST 1583-
93 value 

 - 43.6 42.7 44.7 

4 

Ultimate tensile 
strength (σᵤ) after 
T6 heat treatment 
(MPa) 

235 239.5 285.7 269.3 275.4 

5 
Deviation of 
ultimate tensile 
strength (MPa) 

 4.5 50.7 34.3 40.4 

6 
Deviation (%) 
from GOST 1583-
93 value 

 1.91 21.6 14.6 17.2 

 
Its strength is virtually indistinguishable from that of AlSi10Mg samples (270 ± 10 MPa), which is 

expected given the similarity in chemical composition. Overall, it can be concluded that, with optimal 
printing parameters and proper heat treatment, AK9ch alloy powder is capable of providing 
mechanical properties equivalent to those of standard AlSi10Mg powder. This confirms the suitability 
of the domestic AK9ch alloy for 3D printing technologies using selective laser melting. 

Influence of build orientation 
The variation in properties between the three specimens of each series (1-1…1-3 and 2-1…2-3) is 

small, indicating homogeneity of properties regardless of position in the build chamber or 
manufacturing sequence. In established studies on AlSi10Mg, it has been shown that the difference in 
strength between vertically and horizontally printed specimens is minimal (on the order of a few 
percent) provided the part density is nearly 100 % [1]. In this work, the relative density of specimens 
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after selective laser melting exceeded 99 %, so one can expect build orientation to have an 
insignificant effect on strength properties. As for ductility, some studies note slightly greater 
elongation in the direction perpendicular to the build layers, but this difference is substantially evened 
out after heat treatment. 

From a practical standpoint, build orientation in next-generation selective laser melting does not 
have a decisive impact on the static strength of printed AlSi10Mg/AK9ch parts, especially after 
applying optimal heat-treatment regimes. Far more significant factors are the thermal-treatment 
parameters, which determine the alloy’s microstructure, and the initial print quality (absence of defects 
and porosity). 

Thus, selective laser melting technology combined with the correct choice of heat-treatment 
regimen makes it possible to obtain a material with a tailored balance of strength and ductility that 
exceeds the performance of traditional casting methods. 

4. CONCLUSIONS 

The conducted study demonstrated that aluminum alloys AlSi10Mg and AK9ch produced by 
selective laser melting can exhibit a set of properties surpassing those of traditional cast counterparts. 
The main findings and conclusions of the work are as follows: 

• Heat treatment significantly affects the mechanical properties of the printed alloys. Annealing 
at 390 °C provides very high ductility (δ up to 20 %) at moderate strength (~210 MPa), whereas the 
quenching and artificial aging regime (T6) raises the strength of AlSi10Mg to ~270–280 MPa (σ₀.₂ 
~220–230 MPa) with δ ~8–10 %. Thus, the choice of heat treatment makes it possible to purposefully 
vary the strength/ductility balance across a wide range depending on the part requirements 

• For the first time, it has been shown that the Russian casting alloy AK9ch can be successfully 
used in selective laser melting technology. In mechanical terms, SLM-produced AK9ch after optimal 
heat treatment is comparable to AlSi10Mg: strength reaches ~260 MPa, and ductility is a few percent 
(with prospects for improvement through further parameter optimization). This means that the 
domestic powder material AK9ch is suitable for additive manufacturing and can replace imported 
AlSi10Mg without compromising the quality of finished parts. 

• SLM-fabricated specimens outperformed cast AK9ch samples (GOST 1583-93) by ~15 % in 
strength and 1.5–2 times in elongation. The printed alloys in the T6 state demonstrated σᵤ ~270 MPa 
and δ ~9 %, whereas for cast AK9ch T6, σᵤ ~230–240 MPa and δ ~3 % are typical [2, 20]. The 
achievable properties exceed standard requirements [1, 21], opening the possibility of producing more 
reliable and at the same time more ductile aluminum parts of complex shape. 

• No significant differences in strength were found between specimens printed in different 
orientations (along or across the build axis). This agrees with literature data on the practically isotropic 
nature of the microstructure and properties of AlSi10Mg in SLM [1, 22]. Therefore, designers can 
choose part orientation for printing based on requirements for geometric accuracy and supports 
without fear of materially degrading mechanical properties in any direction. 

The obtained results confirm the effectiveness of using selective laser melting for silumin alloys 
such as AlSi10Mg/AK9ch. Thanks to the fine-grained structure formed during rapid solidification and 
subsequent heat treatment, the parts combine high strength with sufficient ductility, outperforming cast 
counterparts. The AK9ch alloy, being an inexpensive and readily available domestic material, showed 
behavior comparable to AlSi10Mg, which is especially important for the development of additive 
technologies in Russia. 

Future work will involve a more detailed study of the microstructure of printed specimens and the 
influence of selective laser melting parameters (laser energy density, layer‐laying strategy [23–25]) on 
porosity formation and the distribution of strengthening phases. Additional experiments with AK9ch 
powder (including variations in Fe and Cu impurity levels) will help refine the optimal printing 
regimes specifically for this alloy [26–28]. Nonetheless, the research already conducted clearly 
demonstrates that combining selective laser melting technology with subsequent heat treatment opens 
up the possibility of creating high‐strength aluminum components of complex shape, and that using 
AK9ch alloy as feedstock is a promising path toward import‐independent additive manufacturing [29–
32]. 
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