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Abstract
The industrial transformation of today depends heavily on additive 
manufacturing because of its high resolution and accuracy. The most 
widely utilized methods are stereolithography (SLA), selective laser 
melting (SLM), selective laser sintering (SLS), and fused deposition 
modeling (FDM). Since the advent of additive manufacturing, many 
new materials have emerged in various formats, such as solid and 
powder. With the increase in available materials, manufacturers 
often struggle to choose the right techniques, as there are limited 
methods and cost considerations to account for selecting the right 
materials in additive manufacturing (AM) is crucial for improving 
the performance, cost-efficiency, and the overall success of the final 
product. The selection involves balancing costs with performance 
requirements and is essential for achieving the desired performance, 
ensuring process compatibility, controlling costs, and meeting 
design and regulatory standards. The research paper focuses on 
how to choose the appropriate technique for a given material using 
a prediction decision support system, which has been developed 
based on the provided material data to have better cost-efficiency.
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1.0  INTRODUCTION
Due to its efficiency in producing compli-
cated structures, excellent surface polish, 
and shorter production times, Additive 
Manufacturing (AM) is a popular choice for 
prototype and production in many indus-
tries. However, with the growth of available 
materials, the demand for AM is steadily 
increasing. Product developers often need 
to test a model before proceeding with 

actual development. Selecting the appro-
priate technique for a given material can be 
challenging, and developers may struggle to 
identify the optimal approach. The research 
paper addresses this issue by developing a 
predictive decision support system. The 
system allows developers to input material 
data and receive recommendations for the 
most suitable and efficient AM techniques 
in order to have cost effectiveness.
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2.0  LITERATURE REVIEW
Stereolithography (SLA), Selective Laser 
Sintering (SLS), Selective Laser Melting 
(SLM), Fused Deposition Modeling (FDM), 
and Laminated Object Manufacturing 
(LOM) are the five main additive manufac-
turing processes. Many materials are used 
in additive manufacturing, such as metals, 
polymers, alloys, ceramics, sticky sheets, 
and metal powders. [1]. Despite the broad 
range of materials and methods, these tech-
niques share the core principle of building 
components through a layer-by-layer addi-
tive process [2]. Every phase of the additive 
manufacturing process is essential to guar-
anteeing that the finished product satisfies 
quality standards and design requirements. 
The focus of current research is on large-
scale structure production using scalable 
techniques, bioprinting for medical pur-
poses, and integrating artificial intelligence 
to enhance printing procedures and mate-
rial qualities. [3].

Fused Deposition Modeling (FDM) 
uses thermoplastic polymers supplied as 
filaments on spools, each typically holding 
about 500 cubic centimeters of material. 
The FDM method is popular in affordable 
3D printers for individual users and small 
businesses [4]. Common FDM materials 
include ABS, ULTEM 9085, polycarbonate 
(PC), carbon fiber composites, PLA, and 
PC-ISO, suitable for aerospace, automotive, 
and wind energy applications [5].

Stereolithography (SLA) employs photo-
polymer resins that are cured and removed 
from resin tanks. It precisely aligns optical 
elements like lenses and mirrors as it scans 
each layer of the object with a single ultra-
violet (UV) laser beam [6]. SLA has the 
advantage of not requiring stringent con-
trol over properties such as surface tension, 

viscosity, and volatility, unlike inkjet-based 
methods [7]. Components are cleaned 
using isopropyl alcohol (IPA) or other sol-
vents after printing in order to get rid of any 
remaining uncured resin. [8]. Common 
SLA materials include Durable Resin, 
Epoxy Resin, Grey Resin, Tough Resin, 
Clear Resin, and Zirconia Methylpropane 
(TMP) [9]. SLA is especially valued in den-
tal applications for its accuracy, resolution, 
and smooth surface finish [10].

For optimal performance in Selective 
Laser Sintering (SLS) systems, Particle size 
distribution (PSD) for the powder should 
be between 20 and 80 µm [11]. In the SLS 
process, a laser with carefully controlled 
energy selectively sinters the powder par-
ticles at a molecular level, forming a solid 
structure without completely liquefying 
the material. SLS is distinctive among rapid 
prototyping methods as it can directly man-
ufacture metallic components without the 
need for a polymer binder [13]. Common 
materials used in SLS include polyamides, 
PMMA/PS, titanium, and tungsten carbide 
[14]. This technique contrasts with meth-
ods that involve complete melting, which 
are typically employed for metals and 
ceramics [15].

One of the first commercially acces-
sible additive manufacturing processes, 
Laminated Object Manufacturing (LOM), 
entails the successive layering and gluing of 
materials, such as paper, plastic, or metal. 
As a branch of Selective Laser technologies, 
LOM uses continuous sheets of paper or 
polymer tapes, which are layered and lami-
nated to form complex three-dimensional 
shapes [16]. These layers are precisely cut 
to correspond with the cross-sections of 
the intended object, often utilizing lasers or 
mechanical cutters [17]. Common materi-
als in LOM include adhesive-coated sheets, 
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aluminum sheets, and natural materials 
such as sawdust and graphene foams derived 
from graphite. The method is known for its 
high accuracy, achieved through thin layer 
thickness, typically around 0.1 mm [18].

In contrast to selective laser sintering 
(SLS), a sophisticated powderbed fusion 
additive manufacturing technology known 
as selective laser melting (SLM) entirely 
melts the powdered material.A temperature 
that is marginally below melting point is 
maintained for the powder inside the build 
chamber during the SLM process.A tem-
perature that is marginally below melting 
point is maintained for the powder inside 
the build chamber during the SLM process. 
Despite its significant potential, the wide-
spread implementation of SLM technology 
in industries is constrained by challenges 
such as thermal cracking [19]. In SLM, a 
laser provides the heat necessary to com-
pletely melt the powder, unlike the partial 
melting seen in SLS [21]. This technique 
primarily uses metal powders, including 
18Ni300 maraging steel [12], Inconel 718, 
and Inconel 625, to produce components 
that are both highly dense and structurally 
robust [20]. Top of Form

This research paper focuses on devel-
oping a program to select the appropriate 
additive manufacturing process. The pre-
dictive system identifies the most suitable 
method for a given material. An extensive 
review of relevant research literature has 
demonstrated that this proposed system 
effectively forecasts the appropriate addi-
tive manufacturing technique.

3.0  METHODOLOGY
Figure 1: illustrates the suggested system’s 
process.

FIGURE 1:  Predictive system flow chart.

The process begins with prediction 
system activation, followed by material 
selection by product users. If the chosen 
material is available in the database, the 
system continues; if not, it terminates the 
prediction process. Upon confirming mate-
rial availability, the system searches for 
suitable manufacturing techniques and 
retrieves relevant information. The appro-
priate technique is then displayed, conclud-
ing the prediction process. The first step 
involves identifying materials provided by 
developers, who choose additive manu-
facturing techniques based on material 
availability and feasibility. The focus then 
shifts to selecting the appropriate additive 
manufacturing techniques. This study spe-
cifically examines These are some of the 
most popular techniques in additive manu-
facturing: Selective Laser Sintering (SLS), 
Laminated Object Manufacturing (LOM), 
Selective Deposition Modelling (FDM), 
Stereolithography (SLA), and Selective 
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Laser Melting (SLM). Matching materials 
with appropriate additive manufacturing 
techniques is a critical step that follows 
material and technique analysis. Each 
material’s unique properties determine 
its compatibility with specific techniques; 
for example, solid materials are gener-
ally compatible with Fused Deposition 
Modelling (FDM). A database is previous 
created with two tables to organize the col-
lected information. The first table lists the 
additive manufacturing techniques, each 
with an identification number. The second 
table details the materials associated with 
these techniques, linking them through the 
identification numbers from the first table. 
Each entry in the second table is tied to a 
specific technique based on the material’s 
properties.

4.0 � RESULTS AND 
DISCUSSIONS

Fig. 2, 3, and 4 present the different exam-
ples for the different inputs from the users. 
A user interface has been designed for 
users, which will display a list of materials. 

FIG. 2:  Example 1 Zirconia material 
- Stereolithography

FIG. 3:  Example 2 PMMA/PS material – 
Selective Laser Sintering

FIG. 4:  Example 3 Inconel Material – 
Selective Laser Melting

When a user selects a material from 
the list, the system will recommend an 
appropriate additive manufacturing tech-
nique. For example, as shown in the fig. 
3, if PMMA/PS is selected, the system will 
suggest Selective Laser Sintering (SLS) as 
the suitable technique.Top of Form Thus 
by predicting the appropriate technique 
for the given material, cost efficiency is 
improved as inappropriate selection of 
techniques will end up with increase in cost 
which involves in material cost because of 
wastage of materials and manufacturing 
cost because of high per hour cost in AM.
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5.0	 CONCLUSIONS
Additive manufacturing is revolutioniz-
ing industries through increased accuracy 
and reduced production time. Despite the 
technology’s widespread availability, manu-
facturers frequently encounter challenges 
in selecting the correct materials for each 
technique. To address this, a predictive 
decision support system has been devel-
oped to determine the most appropriate 
technique for a given material.

Manufacturers input the material into 
the system, which then checks the material 
against a database. If the material is found, 
the system identifies and displays the suit-
able manufacturing technique. This process 
streamlines and enhances the efficiency 
of production. Additionally, the system 
includes features for updating the database 
with new materials or technologies, ensur-
ing ongoing accuracy and adaptability. The 
system works by allowing manufacturers 
to input a material, which is then matched 
against a comprehensive database. Upon 
finding a match, the system recommends 
the most suitable manufacturing technique 
for that specific material and displays it to 
the manufacturer. This approach simpli-
fies the decision-making process, ensuring 
that production is both efficient and cost 
effective.

Beyond merely facilitating the selec-
tion process, the system also significantly 
reduces the time required for manufactur-
ers to choose the appropriate technique, 
cutting down on costs, material wastage, 
and overall manufacturing lead time.
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