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Resumen

La presente investigacion analiza el comportamiento mecénico del faro delantero de la
motocicleta Pulsar Bajaj NS200 mediante la fabricacion de su visera con un material alternativo
P-GLASS/ABS empleando tecnologia de manufactura aditiva por impresion 3D y validacion
computacional a través del analisis por elementos finitos (FEA). El estudio se fundamenta en la
necesidad de evaluar la viabilidad técnica de materiales compuestos alternativos en aplicaciones
automotrices, considerando criterios de resistencia estructural, deformacién, impacto y respuesta
térmica. El filamento P-GLASS/ABS fue seleccionado por combinar la traslucidez y propiedades
estéticas del P-Glass con la tenacidad y durabilidad mecéanica del ABS, permitiendo obtener
componentes funcionales con acabado superficial adecuado y potencial aplicacion en autopartes.
La metodologia incluy6 la caracterizacion mecénica previa del material mediante ensayos de
traccion, flexion, compresion e impacto, complementados con el modelado tridimensional del faro
en entorno CAD (Autodesk Inventor) y la simulacion estructural en Altair SimLab, donde se
evaluaron parametros como esfuerzo equivalente de VVon Mises, deformacidn total y distribucién
de tensiones bajo condiciones de impacto a 50 y 80 km/h. Los resultados obtenidos fueron
comparados con el material convencional PC/ABS, evidenciando que el P-GLASS/ABS presenta
un comportamiento estructural competitivo, con adecuada resistencia ante cargas dinamicas y
capacidad de absorcidn de energia dentro de rangos aceptables para componentes no estructurales
criticos. Se concluye que la fabricacién del faro mediante impresién 3D con material alternativo
es técnicamente viable, siempre que se consideren criterios de validacion experimental y
simulacion previa para garantizar desempefio mecanico y seguridad funcional en aplicaciones

automotrices.



Abstract

This research analyzes the mechanical behavior of the Bajaj Pulsar NS200 motorcycle
headlight by manufacturing its visor with an alternative P-GLASS/ABS material using 3D printing
additive manufacturing technology and computational validation through finite element analysis
(FEA). The study is based on the need to evaluate the technical feasibility of alternative composite
materials in automotive applications, considering criteria such as structural strength, deformation,
impact, and thermal response. The P-GLASS/ABS filament was selected for combining the
translucency and aesthetic properties of P-Glass with the toughness and mechanical durability of
ABS, allowing for the production of functional components with a suitable surface finish and
potential application in automotive parts. The methodology included the preliminary mechanical
characterization of the material through tensile, flexural, compressive, and impact tests,
complemented by three-dimensional modeling of the headlight in a CAD environment (Autodesk
Inventor) and structural simulation in Altair SimLab. Parameters such as Von Mises equivalent
stress, total deformation, and stress distribution were evaluated under impact conditions at 50 and
80 km/h. The results obtained were compared with the conventional PC/ABS material,
demonstrating that P-GLASS/ABS exhibits competitive structural behavior, with adequate
resistance to dynamic loads and energy absorption capacity within acceptable ranges for critical
non-structural components. It is concluded that manufacturing the headlight using 3D printing with
an alternative material is technically feasible, provided that experimental validation criteria and
prior simulation are considered to guarantee mechanical performance and functional safety in
automotive applications.

Palabras clave: Impresion 3D, manufactura aditiva, analisis de elementos finitos, P-

GLASS/ABS, simulacion de impacto, caracterizacion mecanica, autopartes.



