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. Introduction 

In recent years, Magnesium has emerged as a prime material for

iodegradable orthopedic and other implants. This is particularly re-

ected by the increasing number of clinical trials for Mg-based implants

nd progress towards clinical application [ 1 , 2 ]. Lately, additive man-

facturing (AM) of Mg alloys has become a hot research topic since

he combination of AM and biodegradable metals allows for the fab-

ication of a macroporous structure, similar to that of human trabecu-

ar bone. Furthermore, AM offers the potential to tailor and fabricate

atient-specific implants, which can be customized to the specific bone

tructures of the patient’s anatomy [3] . 

A major challenge regarding orthopedic Mg implants is their fast

egradation rate. Rapid early-stage degradation may be accompanied

y pronounced hydrogen gas release, which can cause adverse effects in

he surrounding soft tissue and inhibit bone growth [4] . The most com-

only researched biodegradable Mg alloys are based on the Magnesium-

ttrium-Rare-Earth-Zirconium (Mg-Y-RE-Zr) and Magnesium-Calcium-

inc (Mg-Ca-Zn) alloy systems [5] . While several EU certified products

ased on the Mg-Y-RE-Zr system are currently available [6] , the more re-

ently developed biomedical Mg-Ca-Zn system remains a research topic.

he greatest advantage of this alloy system is attributed to the minimal

oncerns for toxicity since both Zn and Ca are abundant elements in the

uman body [7–9] . 

Magnesium alloys fabricated via AM methods, such as laser powder

ed fusion (LPBF), differ substantially from those produced by conven-

ional casting and processing. Moreover, such principles as grain refine-

ent or precipitation hardening, that are commonly induced via alloy-

ng during casting [10] , trigger different effects on the microstructure

f LPBF-fabricated Mg alloy parts. Thus, in the quest to advance the

otential of Mg alloys for medical implants, research should be geared

owards developing suitable alloy compositions for LPBF processing. 
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Alloy development of Mg alloys for LPBF comprises several chal-

enges as the input material is in the form of powder. Firstly, the pow-

er production process can be dangerous due to the reactivity of Mg

nd therefore, is only carried out by few experts. Secondly, one atom-

zation process usually produces a minimum of several kilos, leading

o high costs if numerous powder compositions are required. Thirdly,

he atomization process needs to be adapted for each Mg alloy compo-

ition, whereby alloy composition and powder quality can be altered.

his leads to additional influences by the powder quality rather than by

he alloy composition itself. The use of elemental powder mixes in LPBF

aterial development allows to purely investigate the effect of alloy

omposition on processing and material properties. On the other hand,

 homogenous powder mix needs to be achieved and one is limited to

he reduced range of non/low-oxidizing elements. 

While promising results have been achieved using LPBF for the Mg-

-RE-Zr alloy system [11–22] , to the authors best knowledge no studies

or the Mg-Ca-Zn system have been published. It has been reported be-

ore, that the addition of Zn to Mg can improve processability during

PBF and enhance material properties [23–26] . Wei et al. [25] studied

arious Zn contents of 1, 2, 4, 6, 8, 10, 12 wt% and found increased

rocessibility and higher density with low Zn contents. However, the

uthors did not investigate the effect of LPBF process parameters, as the

arameters were kept constant for each alloy composition. By modify-

ng the LPBF parameters set to the alloy compositions, processability

nd material properties could be further enhanced. 

Therefore, in this study we investigated processibility of Mg during

PBF by the addition various Zn contents. To assess solely alloy compo-

ition influences, an elemental powder mix was applied as input mate-

ial. LPBF parameter map screening of density was carried out for pure

g, Mg0.5Zn, Mg1Zn, Mg2Zn, Mg5Zn and Mg8Zn. Finally, degradation

nd mechanical properties were assessed for the Mg0.5 Zn and Mg1Zn

lloys, as they possessed highest density. 
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Fig. 1. Evenly distributed elemental powder mix feedstock of the binary Mg5Zn 

alloy after tumbling by SEM-EDS. 
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. Material and methods 

.1. Manufacturing of specimens 

Pure Mg powder (99.91%) was prepared by gas atomization and

ieved to a common particle size distribution (PSD) of D10 14.35 μm,

50 33.28 μm and D90 58.32 μm for LPBF. PSD was calculated via laser

iffraction (Mastersizer 3000, Malvern Panalytical, Malvern, United

ingdom). The optical screening of the manufactured Mg powder re-

ealed a spherical powder shape with almost no satellite particles

 Fig. 1 ). The second powder component was composed of pure Zn

99.90%) with a particle size of 5–9 μm. The pure Mg and Zn pow-

ers were weighed and mixed to obtain six different powder composi-

ions containing 0, 0.5, 1, 2, 5 and 8 wt% of Zn. Each powder sample

as then tumbled for 45 minutes (Inversina, Bioengineering AG, Wald,

witzerland) and processed via LPBF, utilizing a modified laboratory-

cale setup (Aconity mini, Aconity3D GmbH, Aachen, Germany) with

rgon 5.0% atmosphere, enabling an oxygen level below 50 ppm. Aris-

ng Mg and Zn vapor during processing was immediately carried away

y the laminar flow over the powder bed, thus no interference of the

aser beam was ensured (laser spot size 90 μm). The employed scan

trategy is displayed in Fig. 2 a. The parallel zig-zag pattern was altered

y 90° each successive layer. Each powder composition was investigated

ith the same set of parameters, applying a constant layer thickness of

0 μm and a hatch distance of 40 μm. Laser power and scan speed var-

ed between 50-140 W and 400-1800 mm/second, respectively. A total

f 25 cuboids with dimensions of 4 ×4 ×8 mm 

3 were manufactured for

ach alloy composition to obtain the parameter maps presented in the

esults section. 

Additionally, rods of ⌀ 6 mm x 50 mm were manufactured by LPBF

n the building direction and subsequently machined (Haas TL-1 lathe,

aas Automation Inc., Oxnard, USA) to tensile specimens. A spindle

peed of 800 rpm, a feed rate of 0.1 mm/rotation, and an infeed of

00 μm were employed with no lubricant for machining of tensile spec-

mens with the dimensions shown in Fig. 2 a. 
2 
.2. Density, microstructure and chemical analysis 

Density measurements on cuboid specimens were carried out by first

titching cross-sectional micrographs via a laser microscope (Keyence

K-X1000, Keyence Corp., Osaka, Japan) and then using digital image

ecognition implemented with OpenCV in Python for evaluation. To ac-

urately detect defects within the samples, image analysis was used to

pply the image recognition tool which binarized the images, applied

uitable gray thresholds to detect defects and calculated the defect area.

or each parameter sample, three cross-sectional planes were evaluated.

or microscopy, metallurgical cross-sections were prepared by grind-

ng and polishing on a Struers (Struers Tegramin-20, Struers GmbH,

illich, Germany) automatic polisher. Scanning electron microscopy

SEM) (Philips XL30, Koninklijke Philips N.V., Amsterdam, Netherlands)

as performed to detect the microstructure, using a back-scattered elec-

rons detector at an acceleration voltage of 20 kV. Inductively coupled

lasma optical emission spectroscopy (ICP-OES) (Varian 720-ES, Varian

edical Systems, Palo Alto, USA) was conducted to determine the al-

oy composition of the powders (prior to LPBF processing) and the solid

pecimens after LPBF processing. The measurement of solid specimens

as taking from the inner part by grinding equally from all sides. 

.3. Mechanical properties 

Micro-indentation measurements (MHT3, Anton Paar GmbH, Ost-

ldern, Germany) were performed to acquire micro-hardness and to

alculate E-modulus from the unloading characteristic following Oliver–

harr algorithm [27] . A diamond indentation tip in Vickers geometry

as utilized. The final load-depth curves were recorded by loading and

mmediate unloading at a rate of 400 mN/min, reaching a maximum

oad of 200 mN. For each measured sample, three sets of five indenta-

ions were performed at different locations along the polished surface,

esulting in 15 single measurements per mean value. 

Uniaxial tensile testing of the cylindrical specimens was carried out

t a constant velocity of 1.0 mm/min until failure with a 10 kN load

ell (Z010, ZwickRoell GmbH & Co. KG, Ulm, Germany). Displacement

f the gage length was measured by optical analysis using a profilome-

er (Keyence VR-3200, Keyence Corp., Osaka, Japan). In all cases, the

nitial cross-sectional area (7 mm 

2 ) of the gage length (15 mm) was

easured by a calibrated micrometer screw gage and used to determine

he nominal stress. Three samples (n = 3) were tested for both Mg0.5Zn

nd Mg1Zn. 

.4. Hydrogen evolution measurements 

Hydrogen evolution measurements were carried out in an incuba-

or (CellXpert C170i, Eppendorf AG, Hamburg, Germany) at 37°C ± 1°C

ith c-simulated body fluid (c-SBF) (from Oyane et al. [28] ) as immer-

ion medium. The setup was composed of an inverted funnel attached

o a glass burette and the specimen was placed beneath. Each speci-

en was placed in an individual beaker on top of a magnetic stirrer to

ssure homogeneity of pH within the medium, as previously reported

11] . Each sample was immersed in 500 ml of c-SBF, thus resulting in a

olume:surface ratio of 208 ml/cm 

2 . Measurements of evolved hydrogen

ere taken manually twice a day and values of pH were measured using

 pH meter (FiveEasy F20, MettlerToledo International Inc., Columbus,

SA) after 0, 5, 8 and 12 days. Three samples for Mg0.5 Zn and Mg1Zn

ach (n = 3) were tested to ensure repeatability. 

. Results and discussion 

.1. Elemental powder mix and chemical composition 

Conducting LPBF with elemental powder mix carries the risk of pow-

er agglomeration arising from inhomogeneous powder size and shape
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Fig. 2. a) Specification of tensile and cuboid density 

specimens with the applied scan strategy and b) ex- 

ample of building platform with density specimens of 

Mg8Zn. Lower cuboids represent unsuitable parame- 

ter combinations due to larger deformation indicated 

by white arrows. 

Fig. 3. Chemical analysis via ICP-OES of powder and solid parts for each Mg- 

(x)Zn alloy composition indicates the increase of alloy element during LPBF 

processing. 
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istribution. In the case of Mg-Zn, the vast difference in density (Mg is

ore than four times denser than Zn) leads to a minimal volume frac-

ion of Zn for low alloyed compositions. However, in our experiments

he relatively small PSD of 5–9 μm for Zn powder compared to that of

g powder (D50 33.28 μm) resulted in a homogenous mix where the

ner Zn particles were evenly distributed within the Mg powder ( Fig. 1 ).

n addition, no evidence of uneven or incomplete coating of the powder

ed was observed during LPBF processing. 

A comparison of Zn content in both the powder feedstock and

he LPBF-fabricated solid specimens is presented in Fig. 3 . The results

emonstrate an increase in Zn content after printing (i.e., for solid spec-

mens) for each alloy composition. The highest increase of 1.1 wt% was

ecorded for Mg8Zn, followed by Mg5Zn, Mg2Zn, Mg1Zn and Mg0.5Zn

ith increases of 0.41, 0.24, 0.18 and 0.01 wt%, respectively ( Fig. 3 ).

revious studies on LPBF of Mg alloy ZK60 [ 26 , 29 ] reported decreases

f Zn content following manufacturing. In distinction to our study, the

uthors utilized pre-alloyed powder feedstocks, whereby each powder

article was composed of the final alloy composition. Thus, in this case,

g and Zn undergo equal energy input during laser exposure. As the

elting point (420°C) and vaporization temperature (907°C) of Zn are

oth lower than those of Mg (650°C and 1110°C, respectively), it is likely

hat more Zn was evaporated during LPBF processing [29] . In our study,

owever, the utilization of elemental powder mixes resulted in a feed-

tock with larger Mg particles surrounded by Zn particles possessing a

iameter of one third of the layer thickness. Therefore, a proportion

f Zn particles were covered by Mg particles and were not directly ex-

osed to the laser beam, thus receiving less energy. Consequently, larger

mounts of Mg vaporized, leading to an increased Zn alloy content in

he manufactured specimens. 
3 
.2. Printability of Mg-(x)Zn 

To characterize the impact of energy input during LPBF processing

n the density of each fabricated Mg-(x)Zn alloy specimen, different lev-

ls of scan speed and laser power were applied. Excessive energy input,

ither through very slow scan speed or very high laser power, resulted

n material agglomeration along one edge of the specimen. This led to

harp edges or tips and subsequently to macroscopic deformation (white

rrows in Fig. 2 b). These parameter combinations had to be excluded

uring the manufacturing process, as they caused a high risk of damag-

ng the coater unit. The according processing parameters are indicated

y non-filled markers in the resulting density maps ( Fig. 4 , for stan-

ard deviations please refer to the supplementary material). The dashed

ines between non-filled markers indicate the estimated trends based on

he feasible parameter combinations of the respective laser power level.

hile pure Mg reached a maximum density of 96.85% with laser powers

f 80, 100 and 120 W, the highest density (97.66%) could be achieved

ith increased laser power of 140 W. However, despite the high density,

aser power of 140 W resulted in large deformations in the specimens.

g0.5Zn showed high density over a wide range of parameters with

 peak value of 98.05% at a laser power of 90 W and a scan speed of

00 mm/s. With slightly increased Zn content to 1 wt%, the highest den-

ity of 99.05% was achieved for a laser power of 80 W. Lower maximum

ensity (97.63%) was observed for the Mg2Zn alloy compared to that

f Mg0.5Zn. A visible drop in density for all parameter combinations

owever was recorded for Mg5Zn and Mg8Zn with a maximum value of

5.75% and 96.21%, respectively. 

Optical images displaying a distribution of defects along the inves-

igated Mg-(x)Zn alloy specimens are provided in Fig. 5 . The build di-

ection and the number of pores present in each specimen are also indi-

ated. The processing parameter combinations for these specimens are

arked with a star in Fig. 4 . The gray area in the optical images repre-

ents fully dense material, while red areas depict visible defects. For pure

g, Mg0.5Zn and Mg1Zn, the defects mainly consisted of large, irreg-

lar pores randomly distributed along the specimens. With an increase

n Zn content to 1 wt%, smaller pores became apparent and followed

s the dominant feature for higher Zn contents. In the case of Mg5Zn,

arge pores and elongated small cracks were visible. Mg8Zn defects were

haracterized by the fine pores arranged in elongated lines parallel to

he build direction. 

Scanning electron micrographs are illustrated in Fig. 6 for each al-

oy system. Inspection of the micrographs revealed the presence of ox-

des. In LPBF fabricated Mg-Y-RE alloys, those oxides have been re-

orted as Y 2 O 3 [ 4 , 12 ], whereas in pure Mg, these oxide corresponded

o MgO [30] . The observed oxides in our study were detected as MgO

nd were present along the microstructures for pure Mg and for each

inary Mg-(x)Zn alloy. At a Zn content of 0.5 wt%, granular precipi-

ates are depicted with larger accumulations along the border of laser

can tracks. These precipitates were previously identified by Wei et al.
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Fig. 4. Density maps of the displayed alloy compositions in dependance of scan speed and laser power. Non-filled markers with dashed lines indicate parameter 

combinations with excessive energy input which were unfeasible to manufacture. 
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25] as Mg 7 Zn 3 . In the Mg1Zn specimen, a transformation of eutectic

o a more stripe-shaped morphology is observed. This conversion along

ith the presence of the eutectic along grain boundary regions are coin-

idental with a transformation of grain morphology to that of columnar

rowth along the build direction for Mg1Zn. With further increase in

n content, enhanced formation of columnar grains led to an increased

resence of stripe-shaped eutectic. An increase in solute is known to

romote columnar grain growth in the direction of heat flow and such

 phenomenon has been observed in other studies for Mg-Zn [ 25 , 31 ].
4 
n addition to stripe-shaped eutectic morphology, a more homogeneous

istribution of granular precipitates was also observed for higher Zn

ontents. The granular precipitates in Mg5Zn were smaller in size than

hose observed in Mg0.5Zn, while in the case of Mg8Zn, the granular

recipitates were found to be largest in size. 

In addition to the commonly observed phenomenon of keyhole pore

ormation during LPBF [32] , the processing of Mg alloys is accompa-

ied by heavy vaporization due to the proximity of Mg’s melting and

vaporation temperature [21] . According to the results from the den-
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Fig. 5. Example of density measurements in cross sections showing the pore 

development over the displayed alloy compositions. Lower Zn contents show 

fewer, larger granular pores, while increasing Zn content leads to increased and 

finer pores up to elongated cracks. 
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Fig. 6. Representative SEM micrographs of pure Mg and binary Mg-(x)Zn alloys fa

precipitation for Mg1Zn. An increasing Zn content intensifies stripe-shaped texture an

in each alloy composition. 

5 
ity parameter map ( Fig. 4 ), the addition of 0.5 wt% Zn to pure Mg

reatly extended the LPBF processing window and increased density

ould be achieved with lower laser powers and scan speeds. This could

e attributed to a wider melting range due to the addition of Zn [25] .

uch low additions of Zn also induced small-sized granular precipita-

ions for Mg0.5Zn ( Fig. 6 ), which did not alter the distribution of poros-

ty ( Fig. 5 ) compared to that of pure Mg. Accordingly, a similar num-

er of pores were recorded for pure Mg and Mg0.5Zn with 972 and

71, respectively. Although the highest density values were recorded

or Mg1Zn, the number of pores doubled to 1666. This was likely due

o the transformation to a columnar grain morphology triggered by in-

reased additions of Zn solute. These columnar grains resulted in the

ormation of long interconnected stripe-shaped eutectic regions along

arrow grain boundaries. As layers were continuously deposited and

elted during LPBF, localized solidification along these intergranular

egions likely enhanced the amount of microporosity due to constant

emelting and subsequent solidification-induced shrinkage [33] . With

ncreased Zn content for Mg2Zn, an enhanced interconnectivity of the

ntermetallic likely increased the amount of microporosity. However,

he amount of eutectic composition liquid present in both Mg1Zn and

g2Zn was not sufficient to diminish the strength of the mushy zone at

he final stages of solidification. Therefore, cracks did not form in these

lloys. This was not the case for higher Zn contents. With increased

n content, a higher amount of eutectic was present along the grain

oundary regions. In the case of Mg5Zn and Mg8Zn, at final stages of

olidification, the presence of an increased eutectic composition liquid

i.e., increased overall liquid fraction of the mushy zone) likely hindered

he strength of the alloy at these regions, resulting in an incapability of

he mushy zone to resist the induced thermal stresses during such rapid

olidification. Hence, a higher presence of interconnected pores and mi-

rocracks were observed for these alloys directly impacting the overall

ensity. The combination of columnar grain morphology and amount of

utectic thereby impact the quality of LPBF fabricated Mg-Zn specimens.

.3. Mechanical properties and degradation behavior of Mg0.5Zn and 

g1Zn 

The results of density behavior for the different Mg-(x)Zn alloys

 Section 3.2 ) indicated the highest potential for low Zn contents (i.e.,

g0.5Zn and Mg1Zn). Therefore, micro-indentation, tensile testing and

egradation analysis was carried out solely for Mg0.5Zn and Mg1Zn. 
bricated by LPBF. Granular precipitates for Mg0.5Zn turn into stripe-shaped 

d leads to further granular precipitation. Particle oxides shells are omnipresent 
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Fig. 7. a) Hardness measurements of Mg0.5 and Mg1Zn showing similar results. b) E-modulus by micro-indentation on fully dense spots. c) Stress-strain curves 

indicating better mechanical reproducibility for a Zn content of 0.5 wt%. 
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Fig. 8. Hydrogen evolution measurements in SBF for Mg0.5Zn and Mg1Zn over 

a period of 12 days showing no difference in degradation behavior. Degradation 

rates are inferior to the laser powder bed fusioned reference material Mg-4Y- 

3RE. 
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Measurements of micro-hardness and E-modulus are given in Fig. 7

or the Mg0.5Zn and Mg1Zn alloys along with their stress strain curves.

he measured micro-hardness values ( Fig. 7 a) did not significantly dif-

er between both alloys. However, a tendency for lower hardness in the

uilding plane compared to the side plane was apparent for both alloys.

his phenomenon is attributed to the anisotropic material properties

nduced by LPBF [34] . E-modulus, calculated from the unloading char-

cteristics of micro-indentations ( Fig. 7 b), showed a value close to that

f pure Mg (44 GPa) for both alloys. Interestingly, a significant differ-

nce in E-modulus between the building and side plane was measured

or Mg0.5Zn, but not for Mg1Zn. This is likely attributed to their differ-

nces in microstructure ( Fig. 6 ), but further investigations are necessary

o determine the underlying mechanism. It should be mentioned that

ndentation sites were chosen visually using a light optical microscope

o avoid indentation into pores. Therefore, the calculated E-modulus is

epresentative of the fully dense areas rather than of the entire spec-

men. Ultimate tensile strength (UTS) and strain at failure ranged be-

ween 104 MPa and 119 MPa, and 5.2% and 5.5%, respectively, for all

ested Mg0.5Zn specimens. In the case of Mg1Zn, two of the three tensile

pecimens were found to fail prematurely. This was likely due to high

orosity within the specimens which accelerated crack propagation.

he one specimen which did not fail prematurely, yielded an UTS and

longation of 126 MPa and 5.7%, respectively. Finally, the E-modulus

rom the stress-strain curves ( Fig. 7 c) was calculated as approximately

 GPa for both alloys. Inspection of the stress-strain curves illustrated

on-typical elastic behavior for both alloys, thereby suggesting plastic

eformation as the predominant feature. To the authors’ best knowl-

dge, reports of complete stress-strain curves for LPBFed binary Mg-Zn

lloys are not currently available in literature. Hence, more research

s required to further characterize the mechanical behavior of such

lloys. 

The degradation of Mg in aqueous medium is characterized by its

ow standard electrode potential ( − 2.362 V), leading to cathodic wa-

er reduction reaction and the high solubility of protective surface films

ormed upon the base material [35] . The addition of Zn can improve

egradation resistance by lowering the electrode potential and facilitat-

ng a more protective surface film [8] . The results of hydrogen evolution

n c-SBF for Mg0.5Zn, Mg1Zn and Mg-Y-RE Mg alloy are given in Fig. 8 .

g-4Y-3RE (commercially WE43) was selected as a reference material

ince the comparison of degradation rates between different studies can

e challenging due to the vast influence of degradation setup and immer-

ion medium [36] . Specimens were manufactured with the same LPBF

etup but from a pre-alloyed powder feedstock [11] . The well-known

nitial steep rise for Mg alloys [35] was recorded for the first day for

oth Mg-Zn alloys, with a degradation rate of 0.292 ml/cm 

2 /h. This was
6 
ollowed by two nearly linear increases from day 1 to day 6.5 and from

ay 6.5 to day 13 with rates of 0.097 ml/cm 

2 /h and 0.048 ml/cm 

2 /h,

espectively for both Mg-Zn alloys. A slight increase of pH value from

.4 at day 5 to 7.5 at day 8 was measured. Although it has been reported

hat increasing Zn content up to 5 wt% lower the degradation rate [8] ,

PBFed low alloyed Mg-Zn showed no differences in degradation be-

avior. The low degradation rate of the Mg-4Y-3RE alloy (from day 1 to

ay 13, 0.031 ml/cm 

2 /h) can be attributed to the fact, that this alloy is a

ell-researched composition, also optimised for enhanced degradation

roperties [37] . 

Table 1 provides a comparison of the results generated from this

tudy with those from literature for the mechanical and degradation

roperties of LPBF-fabricated binary Mg-Zn alloys. It is shown that lower

n contents tend to possess lower degradation rates, although this study

id not show a significant difference for Zn contents lower than 1 wt%.

ei et al. [25] reported the best results of printability and mechan-

cal properties for Mg1Zn in their screening of binary alloys ranging

rom 1 to 12 wt% Zn. Similarly, we found best printability for Mg1Zn

y density behavior analysis, but improved repeatability of mechani-

al properties for Mg0.5Zn. The reasons for such differences need to

e investigated further. It should also be mentioned, that even though

egradation rate of our specimens is heavily reduced in comparison to

iterature, it is still inferior to LPBFed Mg-Y-RE alloys. 
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Table 1 

Comparison of mechanical and degradation properties of laser powder bed fusioned Mg-Zn alloys [23–25] . 

study material hardness [HV] degradation rate first 72 h [ml/cm 

2 /h] UTS [MPa] Elongation at UTS [%] 

Wei et al. [25] Mg1Zn 50 n/a 148 11 

Shuai et al. [24] Mg5Sn4Zn 69 0.35 n/a n/a 

Chen et al. [23] Mg6Zn 65.1 0.42 n/a n/a 

This study Mg0.5Zn 53 0.18 112.6 5.4 

This study Mg1Zn 51 0.17 126 ∗ 5.7 ∗ 
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. Conclusions 

This study investigated the printability of binary Mg-(x)Zn alloys

 x = 0, 0.5, 1, 2, 5, 8 wt%) by laser powder bed fusion with elemen-

al powder mixes used as feedstock. The procedure of binary elemental

owder mixing was successfully applied to investigate the printability.

n contents of 0.5 and 1 wt% showed the highest values of density over

 series of laser powers and scanning speeds. No significant differences

n degradation behavior were measured for Mg0.5Zn and Mg1Zn alloys,

ut overall degradation was higher for both alloys in comparison to

hat of commercial WE43 Mg alloy produced by LPBF. Future research

hould aim at improving the degradation properties of LPBF-fabricated

g-Zn alloys in order to enhance their potential for biomedical applica-

ions. Finally, mechanical testing revealed that UTS and strain at failure

ere slightly higher for Mg1Zn, but Mg0.5Zn possessed improved re-

roducibility of results. Therefore, we suggest that future investigations

f additively manufactured binary Mg-(x)Zn alloys should focus on Zn

ontents below 1 wt%. 
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