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Abstract

The dataset entitled 3D printed ABS thermoplastic vs. steel. Dry sliding wear test in
constant load & velocity ring on flat configuration. Test parameters: print layer thickness
and orientation. Test symbol: 019_h_4 contains: the time base (expressed in seconds and
minutes), the friction torque for sliding friction, rotational velocity of the counter - spec-
imen (velocity of sliding), friction coefficient, load in the friction contact interface, spec-
imen temperature. Tests were conducted in an in-house developed tribological tester, the
Tribometr PT-1. The test belongs to a testing program on the influence of technological
parameters in 3D printing from thermoplastic materials by FDM process on friction in
sliding with a steel counter — specimen without added lubrication.
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Specification table (data records)

Mechanical engineering, tribology, sliding friction, experimental

Subject area .
testing

Measurements of tribological performance of a flat — on - flat
More specific subject area | unidirectional sliding contact of C45 annealed steel and ABS
polymeric specimen (3D print by FDM process)

Type of data Text

How the data was acquired | The data were collected at the Gdansk University of Technology
using the universal tribological test rig Tribometr PT-1
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Data format The tables are in .xls format

Most of the data contained in the dataset were not processed. The

Experimental factors L . . .
friction coeflicient was calculated in post-processing

The samples were manufactured in a 3D printing FDM process

E i 1 fe
Xperimental features (Zortrax Inventure) from ABS filament

MOST Wiedzy Open Research Catalog, Gdansk University of

Data source location Technology, Gdansk, Poland

The dataset is accessible and is publicly and freely available for any

Data accessibilit
Y research or educational purposes

Background

There is well-established interest in furthering knowledge on the tribological perfor-
mance of the polymer-metal sliding combination under dry friction, which was present-
ed, for example, in Mithun V. et al. (2016). The onset of rapid prototyping technologies
sparked works on the impact of the FDM technology parameters on the tribological pa-
rameters. In the work by Kozior T. and Kundera C. (2018), the influence of the printing
positions of ABS specimens on wear in sliding friction is observed. A similar study by
Mithulin V. et al. (2016) investigates the tribological performance of ABS and PA6 pol-
ymer-metal sliding contact in dry friction with the focus on the influence of heat on the
process. Despite the emerging new works on the problems of friction and wear in the
sliding of components manufactured in a 3D printing process, the area of knowledge still
remains in great need of further research effort.

Our dataset, 3D printed ABS thermoplastic vs. steel. Dry sliding wear test in con-
stant load & velocity ring on flat configuration. Test parameters: print layer thickness
and orientation. Test symbol: 019_h_4, was created to evaluate the friction coeflicient in
sliding friction in a unique combination of materials. The particular test is one in a se-
ries performed to look into the influence of additive manufacturing process parameters
on the tribological interaction between a steel specimen and a structured ABS plastic
specimen deposited in layers of hot filament setting incrementally. The dataset contains:
the input parameters of the test (load, velocity) and output (friction torque/coeflicient,
temperature of the polymeric specimen). The observed torque and input load were used
to calculate the friction coeflicient.

Methods

The tests were conducted in a custom-developed tribological test rig, the Tribometr
PT-1. The geometry of the test set-up is presented in Fig. 35.1. The top specimen (cylin-
drical) is made of C45 steel, annealed to approx. 45 HRC and ground to a roughness of Ra
< 0.32 pm. The bottom specimen is printed in the FDM 3D printing process and is used
without any machining of the usable faces.
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Fig. 35.1. Specimen setup geometry as used in the Tribometr PT-1 test rig

The ABS specimens are aged for a minimum of 48h to allow for relaxation of the re-
sidual stress and normal saturation with moisture and atmospheric gases. The test load
is equal to FN = 410 N (mean contact pressure of pav = 0.5 MPa). The mean radius of
the ring-shaped contact is equal to Rav = 0.0093 m = 9.3 mm. The rotational velocity of
the spindle was set at 110 RPM (average sliding velocity of approx. 0.1 m/s). The test run
lasted 30 min.

Data quality and availability

All of the polymeric (ABS) specimens were printed in a Zortrax Inventure printer
(FDM process) from the same batch of filament. The specimens’ technological variation
comprised the thickness of a single layer of polymer deposited in one pass and the orien-
tation of the specimen with respect to the printing table. The specimens were fabricated
with the working face either parallel or perpendicular to the printing table. The tests
were carried out in an air-conditioned room, at a temperature of 20°C and 60% relative
humidity of ambient air.

The relative error in the measurement of load (force normal to the friction interface),
friction torque, rotational velocity and temperature, was no greater than 1.5%. The linear
dimensions of the contact zone were measured with the accuracy of 0.01 mm.

Dataset DOI
10.34808/tnbp-4r39

Dataset License
CC-BY-NC
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