YE-Y.0o2 At olouad AY 093 AE-E (63 Wyl 395 9 il (Ao Alxo

129 3s wole acbiols

ol Pl od g g Colw (wuigo

www.smeir.or

d /| 10.22034/ijme.2025.551862.2139

/4

Slgo (5295 (59 ST arly 32 (F0938

F6obe ol

OInl s (olpl smie g oole o ipgh Glojle (g s slid oKingh «SlSe cwdige 00Singly
Jabbari@irost.ir :Jgiuwe odiun g Juoul #

ounS> Alio Wledb|
S Jlo ;o a5 ats cwdige (3 sboane; | Gedle 67050k sl 95 5 (egian 9n (o9l cSle (555l gy dlio

30 e b diwy pl e bl )18, 4 pols dlie g0l 5l wlazd § 18 colaiwl 5550 00 ,uS b 4 5
o @ Ok g s (9Pl Sl g wa Slge dnwgi b ojls axg Slakd w9 cale g (ALb
g aile 6550l o oSl b S 5 Gl slowl ar (g I aY anT 8 b sadics  wlakd Sl liogas
oS Heesl s (sanaiws g Judow bl ol il o595 by, a0 eadaisle Slakad olys o i
Sloasil e 0 ool cpdile (6 S0k (sl sl (o 5lwosly Cgm cnlin (sloools (gurs 4w -rs Slakad (g9,
Cralunon (1 TG0 5 bty I p olKiwd (6 S el C3 50 Jile 00iS gumdinb (glapy 8 Cod alise
OjermST sl Kol olRiws Sglite lasog,9 b sadidys Dlakad Kby Jgoo g (it plSovinl Smin sl k
Loy easadg Jow coly )0 .0l 6 puSejluil o] cds o jlailinl sla b Gubs g oo ol wlge Slisa¥ 4 298
2 omaw JA0A ) Vb mwcds Slped o8 glcnst b S peedl CB 0 0aiiS goivdils ok ,65]
b ol as bl olge pautS plocinl oo i ;o solaiwl (gl vl coblB (slyls (« AA iFlopos o+ AY: sioio
OFee 057 A5 o JsB bl salesT eols (slooll als (reizmen 5 (b (siluatity Sz Glsie g3 (2l
odds gy diws ol ele> (giluand sa,lpl g ool ple jigy ol b Jlioms cole 2k ol e S

VE-F e VO :2dl o
VF-F )ST VYo pmdy

OB 5lgals
G dw ol
ools wle
SEFan R

SHe els>

Applying machine learning algorithms to predict tensile strength and
young's modulus of parts produced by extrusion-based additive
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Article Information Abstract
Original Research Paper Recent advancements in additive manufacturing (AM), artificial intelligence (AI), and machine
Received: 7 October 2025 learning (ML) have significantly influenced engineering practices, particularly in the design and
Accepted: 14 December 2025 fabrication of complex components. As the demand grows for predictive capabilities in assessing the
mechanical properties of parts designed and produced via layer-by-layer 3D printing, machine
Keywords: learning algorithms offer promising solutions. This study examines the application of classification
3D Printing models to predict the tensile strength and Young’s modulus of components manufactured via fused
Data Science deposition modeling (FDM) under various process parameters. Tensile test data were systematically
Artificial Intelligence analyzed to train decision tree, support vector machine (SVM), and k-nearest neighbor (KNN) models.
Fused Filament Fabrication Among these, the decision tree algorithm exhibited the highest predictive accuracy (90.9%), with an
Mechanical Properties AUC0f 0.92 and an F1 score of 0.88. These findings underscore the value of data-driven methodologies

in enhancing engineering design processes and establishing reliable experimental databases,

contributing to the evolution of intelligent digital manufacturing systems.
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