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3D printing - a process of joining materials,
layer by layer, to produce objects or
components based on the CAD data
Ti6Al4V is commonly used - limitation in
wear and corrosion resistance
Thermochemical surface treatment is
needed - nitriding

SLM process
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PROBLEM STATEMENT
Corrosion resistance of 3D printed
Ti6Al4V alloy is insufficient in
hostile media

First ProblemChallenges arise concerning the
wear and corrosion resistance of
3D-printed Ti6Al4V alloy, which
affects the alloy's potential for
use in crucial industries like the
military and medical. Enhancing
these characteristics is
necessary to fully utilize 3D-
printed Ti6Al4V.

Lack of comprehensive
understanding on the relationship
between 3D printing parameters
and the nitridation capability
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Second Problem
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OBJECTIVES
Objective 1
To study the suitable heat treatment
processes for 3D-printed Ti6Al4V alloy
via selective laser melting (SLM)
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Objective 2
To evaluate the effects of nitridation on
the microstructure and mechanical
properties of heat-treated samples

Objective 3
To analyze the relationship between
phase transformation and nitridation
efficiency of 3D-printed Ti6Al4V alloy

Objective 4
To optimize technological parameters
to obtain suitable mechanical and
tribological properties of 3D-printed
Ti6Al4V parts
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RESEARCH SCOPE
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Addresses the challenges of corrosion resistance associated
with Ti6Al4V 
Investigates the application of thermochemical surface
treatments, specifically nitriding, to enhance wear
resistance and anticorrosion properties
Understanding the relationship between 3D printing
parameters and nitridation capability
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Semester 1 -Literature review
on corrosion resistance
Semester 2 - Experimental heat
treatment based on literature

Semester 7 -Thesis writing
Semester 8 - Public defense

Semester 3 -Nitridation
experiments on heat treated
Semester 4 - Analysis on heat
treatment and nitridation

Semester 5 -Validation
experiment using optimal
parameter
Semester 6 - Control study



EXPECTED OUTCOMES
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Determination of the heat treatment parameters of the titanium alloy
to achieve the wanted phases
Relationship between the diffusion path length and the phase state
of the titanium alloy during nitriding
Relationship between the hardness and corrosion resistance achieved
by nitriding
Determination of the optimal microstructure for the properties to be
achieved
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Literature review on heat treatment of 3D
printed Ti6Al4V alloy
Heat treatment process of alloy
Corrosion test on heat treated samples

FUTURE WORK

Larana University | 2024
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