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Comparison of Tensile Strength for 3D Printed Parts Fabricated by Fused

Filament Fabrication (FFF)
Jalal Joudaki , Seyed Amirhosein Naghavi Alhoseini

Department of Mechanical Engineering, Arak University of Technology, Arak, Iran.
*P.0.B. 38135-1177 Arak, Iran, joudaki@arakut.ac.ir

Article Information Abstract
Original Research Paper Additive manufacturing is a new type of manufacturing process which is used for the fabrication of special parts in a
Received: 14 August 2022 minimum possible time. Unlike the machining processes in which the part is prepared by material removal, the parts
First Decision: 24 August 2022 are fabricated in additive manufacturing by adding a new layer to old printed layers. In this article, the tensile strength
Accepted: 27 September 2022 of printed specimens from ABS by Fused Filament Fabrication (FFF) will be evaluated. Size, in-fill density, and the
print pattern are three process parameters that will be investigated. Three different size samples, five different in-fill
Keywords: density samples, and two samples with different patterns are printed and the stress-strain behavior of prepared
3D printing o samples was compared. The tensile test results show that the tensile strength of samples decreases by increasing the
Fused Filament Fabrication sample size. Also, by decreasing the in-fill density, the tensile load of samples and elongation decreases, and a

Tensile Strength
Size Effect
In-fill Density

considerable difference between the 100% in-fill density and other samples are observed. By comparing the ratio of
maximum force to the mass of samples it was observed that this ratio is almost constant for non-solid samples but this
ratio is 25% higher for the solid (100% in-fill density) sample compared to the non-solid samples. The strength of the

samples printed by the normal pattern is 13.9 % higher than the sample produced with concentric profiles. The failure
strain of the sample produced with concentric profiles reduces by about 48% compared to samples printed by the

normal pattern.
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2 Fused Filament Fabrication (FFF))

3 Runout

4 Poly Lactic Acid (PLA)

* Acrylonitrile Butadiene Styrene (ABS)
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Fig. 1 The printed specimens with different sizes
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Fig. 4 The cross-section of printed specimens with 10 and 50 in-fill
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