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3D printing has become a common, inexpensive and rapid prototyping technique, enabling the ad hoc fabrication of 
complex shapes. In this paper, we demonstrate that 3D printed objects in ABS can be used at cryogenic temperatures, 
offering flexible solutions in different fields. Firstly, a thermo-mechanical characterization of ABS 3D printed specimens 
at 77 K is reported, which allowed us to delimit the type of cryogenic uses where 3D printed pieces may be implemented. 
Secondly, we present three different examples where ABS 3D printed objects working at low temperatures have provided 
specific solutions: (i) SQUID inserts for angular magnetometry (low temperature material characterization field); (ii) a 
cage support for a metamaterial “magnetic concentrator” (superconductivity application), and (iii) dedicated tools for 
cryopreservation in assisted reproductive techniques (medicine field).  
 
 

1. Introduction 
 

Rapid prototyping techniques (Stereolithography, Selective 
Laser Sintering, Laminated Object Manufacturing, 3D 
printing…) allow the quick, layer-by-layer fabrication of 3D 
solid objects, starting from a digital archive [1]. These 
processes are ideal to build up unique models, complex-
shaped pieces or parts in relatively small numbers. Today, 3D 
printing [2] has become an incredibly popular technique, due 
to its simplicity and favorable price/performance ratio. A 
plethora of off the shelf 3D printers have recently come to 
market [3], with prices falling dramatically since 2010, 
making 3D printing an affordable technology for industrial 
[4], scientific [5], medical [6], educational [7] and even 
domestic use [8]. 

In the most common 3D printing process, the building 
material, provided in the form of a roll of thermoplastic wire, 
is extruded through a nozzle moving in the xy-plane, and the 
subsequent deposition of layers forms the object in 3 
dimensions. Some 3D printers use an additional, supporting 
material, which must be removed from the object after 
fabrication. There are many different building materials 
available for 3D printing (nylon, resins, steel, 
chocolate…[9]), but most desk-top 3D printers use ABS 
(Acrylonitrile Butadiene Styrene). ABS is a thermoplastic 
with a low glass transition temperature (TG≈105 °C) that 
solidifies quickly, and presents medium strength and 
performance at reasonable prices. 

To our knowledge, the application of 3D printing in 
cryogenic-related areas has not been explored yet. At present, 
the cryogenic use of polymer materials is receiving growing 
attention, with a view to its application in space, 
superconducting, electronic, energy and biomedical areas. 

The cryogenic mechanical properties (including shear 
strength, impact strength, fracture toughness, creep, slip, etc.) 
of polymers play a critical role in determining their 
applicability at low temperatures, for example, liquid 
nitrogen (77 K) or liquid helium (4.2 K).. Generally speaking, 
the cryogenic mechanical properties of polymers are low 
compared to metals. Nonetheless, they are finding their place 
as electrical and thermal insulators, non-magnetic supports, 
vacuum sealants and matrix materials for composites used in 
cryogenic environments [10].  

Works on the characterization of thermo-mechanical 
properties of polymer materials at cryogenic temperatures 
have been recently reviewed by S. –Y. Fu [11]. The 
cryogenic tensile behavior of some polymers with good 
mechanical behavior, aromatic polyimide (Upilex-R, Upilex-
S, Kapton) semicrystalline (PEN, PPS, PPT) films and epoxy 
resins (with various reinforcement modifiers such as carbon 
nanotubes or MMT) has been reported. Adhesive resins with 
higher shear strengths for cryogenic uses are also being 
investigated  [12], [13]. Since the brittleness of polymers may 
limit their use in cryogenic environments, the increase of the 
impact strength and fracture toughness by addition of 
different modifiers in polymers such as epoxy resins is being 
studied [14]. Thermal conductivity also plays a significant 
role in the cooling and heating of cryogenic systems. The 
thermal conductivity of nonconductive polymers is low, 
when compared to metals or ceramics, and a further decrease 
of this property is sought by addition of silica to resins [15]. 

ABS cryogenic performance has so far not been 
investigated, and most providers give -20oC as the lower 
working temperature [16]. Certainly, as for other 
thermoplastics, the mechanical properties of ABS are 
expected to decrease at very low temperatures [17], [10]. 
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Nevertheless, this disadvantage may be surpassed by the 
convenience of making rapid prototypes by 3D printing. 
Scientists working in cryogenic-related areas, such as 
superconductivity or biomedicine, often encounter the need 
to make unique, complex-shaped objects for their 
experimental set ups.  

In this paper, we demonstrate that ABS 3D printed objects 
can be used at cryogenic temperatures, offering flexible 
solutions in different fields. In the first part of the paper we 
report a thermo-mechanical characterization (tensile tests and 
thermal compression) of 3D printed ABS probes at 77 K. 
These tests served to delimit the maximum permitted stresses 
and, therefore, the type of applications where 3D printed 
objects may be used safely. In the second part, we present 
three different examples of 3D printed pieces that provided 
solutions for different cryogenic applications: They were 
conceived to: (i) tune a part on an already existing instrument 
(fabrication of SQUID insets for angular magnetometry 
measurements); (ii) provide non-magnetic mechanical 
support for a completely new superconducting set up (a 
“magnetic concentrator”); or (iii) enable the fabrication of 
dedicated, low temperature tools (instruments for in vitro 
insemination). 
 
2. Experimental details 

 
An HP uPrint SE office 3D printer [18] with a 203 x 152 x 
152 mm chamber was used. The 3D printed objects were 
made in ivory ABSplus–P430 from Stratasys [19] modeling 
material. Its thermal, electrical and mechanical properties (at 
room temperature) are found in the datasheet [20]. This 3D 
printer model uses SR-30 thermoplastic as support material, 
which is wavewashed in a cleaning system using an active 
oxygen detergent after the fabrication. The objects were 
printed using the default “Solid” built filling style, with raster 
orientation [45o/45o] and zero air-gap, as defined in HP 3D 
printer, using the minimum available nominal layer thickness, 
0.254 mm for optimal part finishing. It is noted that in 
practice, the top- and bottom-most layers are thicker (0.303 
mm) than intermediate layers.  

Fracture morphology of the tensile tested samples was 
evaluated with a Jeol JSM 6400 electron microscope. 
Fracture surfaces were previously coated with a gold-
platinum layer by sputter coating with a Balzers SCD 004 
coater in order to maximize sample conductivity.  

SQUID magnetometry measurements in the range of 
temperatures from 5 -300 K, and magnetic fields between 0-3 
T were performed in a commercial MPMS XL Quantum 
Design set up. 
 
3. Thermo-mechanical characterization 
 
The mechanical properties of ABS material at cryogenic 
temperatures have not been reported so far. Therefore, an 
initial mechanical characterization at 77 K was performed as 
an outlook, in order to probe and delimit the prospects of 
using ABS 3D-printed parts in cryogenic applications. 

Some initial tensile tests were performed on a 500 N 
capacity laboratory-made testing machine under displacement 
control, originally developed to test the mechanical properties 

of superconducting coated conductors (CCs) [23], see Fig. 1a. 
The tests were performed at T=77 K, with the specimens 
immersed in liquid nitrogen at atmospheric pressure. Load 
(F) and displacement (∆L) were continuously measured 
throughout each test. The load was applied at a rate of 50 g/s. 
Young’s modulus (E) was calculated as the slope of the 
stress-strain (SS) relationship between 0.0025 and 0.005 
strain, according to ref. [24], while the yield strength is given 
as the stress corresponding to the cutting between the SS- 
curve and the straight line parallel to the tangent in the origin 
to the SS-curve, with 0.2% abscise (σ0.2).   

Axial strains were measured using electrical resistance 

 

 
Fig. 1. (a) Tensile machine for measurements at 77 K; (b) 
Shape and dimensions of 3D printed specimen for tensile 
tests. The measured thickness of the 3-layered “anisotropic 
xy” sample was 0.86 mm. The raster angle was 45o with 
respect to the specimen longitudinal angle and relative 
criss-cross between successive layers was [45o/45o]; (c) 
Wheatstone configuration of strain gauges used to measure 
tensile stresses at cryogenic temperatures (left: sample 
specimen, right: reference sample).  
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strain gauges (1LC-11-3/120) that were fixed on both sides of 
the center of the specimen, using epoxy glue, cured at 70oC. 
A Wheatstone bridge configuration was adopted, using a 
second, reference sample next to the test specimen (Fig. 1c), 
in order to compensate the thermal contribution of RT-to-
bath cables.  

The geometry and dimensions of the tensile test 
specimens are shown in Fig. 1b. Note that ASTM D 638 
recommended dimensions could not be used because the jaws 
of the  testing machine, designed initially to test CCs, 
allowed only <8 mmwide samples to be clamped. The 
specimen was 3D printed with the dogbone-shape lying in the 
xy-plane, and its thickness was 0.86 mm, corresponding to 
three layers of printed material. One of the 3D printed 
specimens was heated above TG so that the material softened 
and resolidified isotropically. Tests on this probe allowed us 
to compare the behavior of the 3D printed, anisotropic probe, 
with an isotropic one.  

Figure 2 shows the stress (σ) vs. strain (ε) curves at 77 K 
measured for the two ABS studied specimens. The calculated 
Young’s modulus (E), yield strength (σ0.2), elongation at 
fracture (εF) and ultimate tensile strength (σF) for the two 
samples are summarized in Table 1. The ultimate tensile 
stress for the isotropic sample (σF = 16.1 MPa) and 
elongation at fracture (εF = 24.0%) are approximately an 
order of magnitude larger than for the anisotropic sample, 
which exhibits completely elastic behavior and fractures 
before plastic deformation appears. For a comparison, the 
elongation at break of other reported polymers investigated at 
77 K was 11.9% (Upilex-S), 19.4% (Kapton), 84.8% (Upilex-
R), 8-12% (PEN, 44-29% crystallinity), 12.2% (PPS film) 
[25], and 2.2-3.2% (epoxy with 0-2% CNT) [26].    

Also, the Young’s modulus of the 3D printed anisotropic 
sample is clearly lower. These inferior mechanical properties 
are a consequence of the poor interfacial adhesion between 
the constituent filaments and layers and the presence of 
sharp-edged pores which facilitate fracture propagation [27], 
[28].  

Indeed, SEM images were taken on the fractured surfaces 
of the two samples at different magnifications (Figure 3).  
The micrographs revealed a completely brittle appearance on 
both samples, something to be expected since the testing 
temperature (77 K) was well below the glass transition 
temperature of the polymer. In addition, clear differences in 
the porosity of the two samples were observed. The 

anisotropic sample showed sharply edged pores due to the 
layer by layer fabrication method, while the isotropic sample 
exhibited a lower porosity with rounded pores. These 
structural differences correlate well with the tensile test 
results, as sharp edged porosity generates a high stress 
concentration and is prone to provoke crack initiation [29], 
[30].   

On the other hand, the thermal contraction of the 
anisotropic probe between room temperature and 77 K was 
determined by measuring the width of the specimen with a 
digital caliper as it was introduced into a liquid nitrogen bath. 
The measured strain was ε = ∆w/w = -2.39% and the 
estimated integral thermal expansion coefficient α = ε/∆T = -
1.1x10-4 m/m/K. 

It should be mentioned that a considerable number of 
works have appeared in recent years [21,22,31–34] showing 
that the mechanical performance at room temperature, finish 
quality and processing time of 3D-printed parts are 
significantly affected, in a non-trivial-manner, by a large 
number of different processing parameters, including e.g: the 
specific building material, specimen shape, build orientation, 
layer thickness, air gap between raster paths, raster angle and 
width, contour, build style etc… The systematic investigation 
of the individual and combined effect of the all these process 
parameters on the mechanical properties at 77 K would 
require a huge number of tests and is out of the scope of this 
outlook work. Future investigation using Design of 
Experiments (DOE) methods should allow establishing the 
influence of different processing parameters on the mechanic 
performance at cryogenic temperatures.  
 
4. ABS 3D printing for cryogenic applications 
 

 
 
Fig. 3. SEM fracture micrographs of the tensile tested 
samples: a) General view of a fracture on the anisotropic 
sample; b) detail of the inter-wire space in the anisotropic 
sample; c) surface of fracture on the isotropic sample.  

 Isotropic Anisotropic 

E (MPa) 305.3 ± 0.5 13.9 ± 0.5 

σ0.2 (MPa) 3,6 ± 0.1 -- 

σF (MPa) 16,1 ± 0.1 0,63 ± 0.1 

εF (%) 24.0±0.2 4.2±0.2 

 
Table 1. Mechanical properties determined from tensile 
tests at 77 K for an isotropic ABS sample and a 3D printed, 
anisotropic sample.  

(a)

100 mm

(c)

100 mm

(b)

100 mm



     

 4 

The results of the prospect mechanical tests presented in the 
previous section demonstrate that 3D printed objects with 
standard ABS wires are not adequate for cryogenics 
applications under conditions of demanding stresses. 
Optimum benefit from 3D printed prototypes is instead 
foreseen for cryogenic applications requiring customized, 
special shapes and/or non-magnetic supports. We illustrate 
this idea with three different case examples.  

 
4.1 SQUID insets for angular magnetometry 
SQUID magnetometry is a standard technique used to 
characterize the magnetic properties of materials at 
temperatures down to 1.8 K. Commercial SQUID 
magnetometers can be acquired with different types of insets, 
allowing bulk materials, platelets or powders to be lodged.  

For instance, the typical characterization of 
superconducting (SC) thin-films includes the measurement 
by SQUID of the magnetization cycle as a function of the 
applied magnetic field, M(H), and the temperature 
dependence of the magnetization, M(T), in field-cool (FC) 
and zero-field cooled conditions (ZFC), with the magnetic 
field applied perpendicular to the thin-film (H parallel to the 
c-axis crystallographic direction). More sophisticated 
magnetization measurements under magnetic fields applied at 
different angles are used to study vortex pinning by different 
types of defects in YBCO type II SC films. These 
measurements require a devoted inset with a rotometer, 
whose non-negligible signal has to be carefully subtracted to 
deduce the sample signal.  

As a practical alternative to make angular magnetometry, 
we proposed to fabricate special SQUIDs insets by 3D 
printing to orient the sample at certain fixed angles with 
respect to the magnetic field. This approach can be useful to 
test different samples under exactly the same angular 
conditions, or to evaluate the information that may be 
obtained from this type of measurements, before acquiring an 
expensive rotometer. The diamagnetic signal of the ABS, as 
we shall see, is very small compared to that of SC samples, 
so that its contribution can be ignored in most of the cases.   

Figure 4 shows several 3D printed pieces, designed to fit 
inside a commercial SQUID cane (with a diameter of 5 mm), 

which can hold SC thin-films at different angles (θ = 0o, 30o, 
45o, 60o and 90o).  

A small cylinder (5 mm diameter, 3 mm height) was 
fabricated by 3D printing and characterized by SQUID in 
addition, to determine initially the magnetic response of the 
ABS material used (Figure 4, rightmost). Its magnetic 
moment as a function of the field, m(H), measured at 5 K 
exhibits diamagnetic behavior, typical of organic aromatic 
plastics. The m(T) measured at 0.01 T shows a decreasing 
behavior, probably due to the presence of some paramagnetic 
impurities. Additionally, some thermal hysteresis is observed 
during the 5K→100K→5K measurement (Figure 5).  
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Fig. 2. Stress vs. strain curve measured at 77 K on an ABS 
3D printed “xy anisotropic” sample, and an isotropic sample 
for comparison.   

 
Fig. 6. (a) Magnetic moment as a function of the field at 5 
K, and (b) magnetic moment as a function of temperature at 
0.1 T for the empty ABS insets with indicated angles.   
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Fig. 5. Magnetic moment as a function of temperature at 
0.01 T and magnetic moment as a function of the applied 
magnetic field at 5 K measured for a 3D printed ABS 
cylinder (5 mm diameter, 3 mm height).  
 

 
 
Fig. 4. 3D printed insets for SQUID angular magnetometry 
at θ=0o, 30o, 45o and 90o (a mounted sample is shown in the 
60o holder) and ABS printed cylinder used for its magnetic 
characterization.  
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In order to evaluate the magnetic contribution of the 3D 
printed holders, we measured the magnetic moment of all the 
empty insets (i.e. without sample inside). The field-
dependence m(H) at 5 K and temperature dependence m(T) at 
0.1 T of several angular-insets are shown in Figure 6. Note 
that, qualitatively, the m(T) and m(H) curves of the empty 
insets exhibit the inverse shapes of the curves measured for 
the ABS cylinder. This can be understood by considering that 
the SQUID magnetometer used for measurements is based on 
an extraction method. The magnetic moment is determined 
by measuring the currents generated at the gradiometer, 
caused by a material homogeneity break. When measuring 
the ABS cylinder, this symmetry break consists of air-
material-air, whereas for the empty insert, it consists of 
material-air-material. We observe, on the other hand, that the 
magnetic signal of the ABS insets is negligible when 
compared with the magnetic moment typically found in SC 
thin-films (e.g. at 5 K, the moment of the 0o-ABS inset is 
m=1.1 x 10-5 emu, while the SC film signal amounts 1.3 
emu).  

These insets were used to characterize a 2 x 3.5 mm2, 250 
nm thickness superconducting YBCO-BZO nanocomposite 
thin-film grown on a LAO substrate [35].  

Magnetic hysteresis cycles M(H) measured at 5 K, with 
the sample at different  orientations (θ=0, 30, 45, 60o) with 
respect to the applied magnetic field are shown in  Figure 7a. 
Our SQUID magnetometer is prepared to measure only the 
longitudinal component of the magnetization, ML, parallel to 

the vertically applied magnetic field. For thin SC films with 
extreme large aspect ratio (a/t), under fields inclined at angles 
θ < θc = tan-1 (a/t) ≈ 89.9o, and low temperatures (T<<critical 
temperature Tc), it has been demonstrated that the 
magnetization is c-axis locked, so that ML can be 
approximated as [36]:  

 
cos cosL c ab cM M M sin Mθ θ θ= − ≈  [1] 

 
Thus, the magnetization data measured at different 

orientations, scaled as Mc ≈ ML/cosθ, and represented as a 
function of the c-axis of the magnetic field (Hc = Hcosθ) are 
expected to fall under a universal curve. Figure 7b shows that 
this is indeed the case in our measurements, showing that the 
SC film inclinations were well determined by the ABS insets.   

On the other hand, in the Meissner state of the SC film, at 
sufficiently low fields (H<Hc1), the theoretical dependence of 
the ML component as a function of the angle θ is expected to 
follow the dependence [37]:  

 
2 21 1cos

2 1
LM sin

H
θ θ

n n
− = +

−
, [2] 

 
where n is the demagnetization factor of the sample, basically 
given by the thickness t of the film divided by its width a. 
Figure 8 shows that the M/H(θ) dependence experimentally 
determined in Meissner conditions could be indeed nicely 
fitted to this theoretical expression. Moreover, the data 
recorded using the 3D printed insets lies on top of the M/H(θ) 
data recorded using a rotometer.  

In conclusion, the above consistency tests demonstrate 
that the SC samples could be correctly orientated using the 
ABS 3D printed inserts with approximately 1o of accuracy. 

 
4.2 Magnetic concentrator support 
The theoretical concept of a superconductor (SC)-
ferromagnetic (FM) metamaterial, shell allowing the 
concentration of magnetic energy was proposed in 2012 
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Fig. 7. (a) Magnetization cycle at 5 K of the YBCO-BZO 
thin-film measured with the magnetic field applied at θ=0, 
30, 45 and 60o with respect to the SC c-axis; b) all the data 
collapse when scaled as M/cos θ  vs. Hcos θ .  
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[38],[39]. The actual achievement of this “magnetic 
concentrator” device required the precise radial alignment of 
several superconducting (SC) and ferromagnetic (FC) 
lamellae into a non-magnetic support, to be placed into a 
liquid nitrogen bath.   

Figure 9 shows an overall view of the cage-like support 
that was designed and fabricated in ABS by 3D printing for 
this application. The cylindrical support, with an external 
radius of 31 mm, and height of 33 mm, was hollowed out in 
the center (inner radius of 6.5 mm) in order to lodge a 
magnetic Hall probe sensor. The support included 36 
homogeneously distributed slots, to alternately place 18 SC 
and 18 FM 22 x 30 mm rectangular pieces. The support was 
fabricated with openings in the lateral face and interior walls 
to ensure the free circulation of the liquid nitrogen. The 
object was 3D printed with the  axis of rotation perpendicular 
to the deposition xy-plane. Thorough washing of the piece in 
an active oxygen bath was required to remove the remaining 
support material.    

The complex-shape of this cage-like support would have 

been very expensive to produce by conventional methods. 
Moreover, the accurate radial placement of the SC and FC 
lamellae was essential to test the magnetic concentration 
effect, and this would have been difficult by other means. In 
this example the 3D printed object worked simply as a 
geometric support, and thus was not subjected to important 
stresses. The support was thermally cycled between room 
temperature and 77 K about 8 times without breaking, 
allowing different magnetic concentration experiments to be 
carried out. It was demonstrated that the magnetic field in the 
center of the metamaterial shell (BIN

z) was increased by a 
factor of 2.7 with respect to the external field (Ba) applied 
perpendicularly to the shell axis, in excellent agreement with 
3D numerical simulation predictions [40].    

 
 
4.3 Tools for assisted reproductive techniques   
Since the middle of the 20th century, cryopreservation 
techniques for human spermatozoa, oocytes, and embryos 
[41–44] have been developed and introduced routinely in 
assisted reproductive laboratories. In this section we show 
how 3D printed pieces were used to facilitate the 
achievement of two different steps in the cryopreservation 
protocol at the in vitro laboratory of the Puigvert Fundation 
(PF) in Barcelona. 

Vitrification is nowadays the preferred cryopreservation 
strategy for oocytes and embryos because it is simple, it has a 
good level of successful survival rates and good clinical 
results. This method consists of transforming cells in a glassy 
state inside and outside of the cell. The oocytes/embryos are 
equilibrated in a cryoprotectant solution, loaded onto a holder 
tool with minimal volume of the solution containing the 
oocytes/embryos and then directly plunged in liquid nitrogen. 
The ultra-rapid cooling step avoids ice-crystal formation. As 
a holder tool, it is common to use a thin film strip attached to 
a hard plastic holder (e.g. at F. Puigvert laboratory, a 0.4 mm 
wide, 20 mm long, 0.1 mm thick Cryotop® from Kitazato, 
Japan [45] is used). To protect the oocytes/embryos from 
mechanical damage during storage, the film must be 
introduced into a long, narrow plastic tube cap. This delicate 

 
 
Fig. 9. 3D printed support in ABS fabricated for the 
experimental realization of a “magnetic concentrator”, 
working at 77 K.  

 

 
 
Fig. 10. (a) 3D printed support block for five straws immersed in liquid nitrogen; (b) 3D printed goblet holder inside a 
canister, for cryopreservation of oocytes/embryos in a LN vessel.   
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operation must be done while keeping the straw permanently 
immersed in liquid nitrogen (LN). Thus, the LN container 
must be large enough to allow correct manipulation, and 
thermally isolated stainless-steel or polystyrene vessels are 
often used for this step.  

It would be ideal to have support devices to hold different 
straws correctly in place while manipulating a new one inside 
the LN. Recently, a commercial solution from Kitazato-
Dibimed has appeared, consisting of an aluminum block to 
support two straws at fixed positions, fitting in a steel-box of 
the same housing [45]. However, this closed solution may not 
meet the requirements of every lab. By using a 3D printer, we 
designed and manufactured an adapted solution fulfilling the 
specific requirements of the PF lab: a straw stocker, exactly 
fitting into the available polystyrene vessel, prepared to hold 
up to 5 straws in a row, at two different angular positions, 
vertically (90o) and inclined (60o), (Fig. 10a).    

In a subsequent step, the vitrified oocytes/embryos are 
stored in cryogenic tanks, which are vacuum insulated vessels 
of aluminum with fiberglass neck construction. E.g., the bank 
of embryos (B2026, Cryo Diffusion, France) at FP has a 
capacity of 26 l of liquid nitrogen, and can store up to 10  
canisters (66 mm internal Ø), hanging from the vessel neck. 
Usually, all the cryotops of one patient are identified, 
grouped and introduced in a plastic goblet (10 mm Ø / 117 
mm long) with a cap (11 mm Ø /550 mm long). The different 
goblets are then distributed in the canisters of the bank 
without any fixing system. This can be problematic,  
especially during manipulation of the canisters to insert or 
extract samples, the goblets are free to float in the bath, with 
the subsequent risk to lose a sample. No efficient commercial 
solution is available. To solve this problem, we designed and 
3D printed a cylindrical support, fitting into the canister, with 
capacity to locate a maximum of 19 goblets (Figure 10b), 
which solved the issue of the floating goblets.  

   
5. Conclusions  
In this work we explored the use of ABS 3D printed objects 
for cryogenic applications. The tensile tests performed at 77 
K in a 3 layer-thick 3D printed sample evidence that brittle 
fracture occurs under a stress of 0.61 MPa, a value an order 
of magnitude smaller than in an isotropic specimen of the 
same geometry. This brittle mechanical behavior at low 
temperatures, foreseeable in a thermoplastic material like 
ABS, would at first sight appear to count against the use of 
3D printed pieces in applications where large stresses must be 
sustained. On the contrary, 3D printing is ideal for fabricating 
complex-shaped, non-magnetic supports or dedicated tools 
for different cryogenic applications. Indeed, we have shown 
three different examples where 3D printed objects (SQUID 
insets, a support for a magnetic concentrator, and in vitro 
tools) provided flexible solutions for experimentalists. This 
opens a large range of possibilities for the use of 3D printed 
objects in cryogenic environments in different fields, e.g. in 
superconductivity, energy, biomedicine etc.       
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