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Process parameters

Table S1 shows the parameters used for the 3D printing of the samples.

Table S1. Sintering parameters adopted for processing TPU/(GE-MWCNTSs) composite powders.

Process parameters

Value

Laser power (W)

Laser scan precision (um)
Laser scan speed (pps)
Environment temperature (°C)
Powder bed temperature (°C)
Outline laser power (W)

Layer thickness (um)

14
100
40000
90
120
5,6
100

Setup of characterization

Figure S1 shows schematically (Figure S1a) and by means of photos (Figure S1b,c) the setup used to
characterize the composites, with a detail on the DMA used to impose cyclic loading/unloading and
the multimeter used to collect the variations in the electrical resistance of the materials.
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Figure S1. a) Schematic representation of the setup used for cyclic load/unload test, b) setup of piezoresistive properties measurement
using the DMA coupled with multimeter, c) the DMA loading cell and the electrode connected to ceramic and gold plates with the

tested sample.

Scanning electron microscopy (SEM)

Figure S2 of the SEM observation of the powders shows that the size of the powders ranges from 80
to 120 pm.



Figure S2. SEM of TPU/(GE-MWCNTs) (50/50) 1 wt% powder before sinterization.

Electrical characterization
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Figure S3. Electrical resistance variation at loads of 0.1 N (black), 0.2 (red), 0.5 (green), 1 N (blue), and 2 N (pink) of D60 1.5,
D20_1.5, D20_1, NoP1, NoP05 and NoP01. Under each graph, the relative Conductance vs Load curves are reported, to verify the
linearity of the electrical response.

Also due to the variable size of the powders, the NoP01 sample showed poor reproducibility both in
the realization of the sample itself and in the piezoelectric characterization data. In Figure S4 it can
be seen that NoP01 samples showed poor stability of the electrical signal and a non-linear response
as a function of the load.
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Figure S4. Electrical characterization of a specimen of NoP01

Sensor assembling

Figure S5 shows the simple assembly of the sensor system.
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Figure S5. a) Schematic representation of the sensors with piezoresistive composite (grey disc) sandwiched between copper electrodes

(yellow) and protective cover (black), b) a picture of the assembled prototype sensor.



