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Theory: 
Photo polymerization: SLA-Photo curable materials – Process - Advantages and Applications. Powder
Bed Fusion: SLS-Process description – powder fusion mechanism – Process Parameters – Typical
Materials and Application. Electron Beam Melting.
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Forms of AM

Based on the form of Material Additive
Manufacturing can be categorized into three (3)
based :
1.Liquid-based
2.Solid based
3.Powder based



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN



SNS COLLEGE OF TECHNOLOGY
Department of Mechanical Engineering

19MEE307 /Additive Manufacturing/unit-3/ PHOTO POLYMERIZATION AND POWDER BED FUSION PROCESSES Prof.Dr.MSUBRAMANIAN

The free-radical photo polymerization process Photo initiator molecules, Pi, which are
mixed with the monomers, M, are exposed to a UV source of actinic photons, with
energy of hν . The photo initiators absorb some of the photons and are in an excited
state. Some of these are converted into reactive initiator molecules, P•, after undergoing
several complex chemical energy transformation steps. These molecules then react with
a monomer molecule to form a polymerization initiating molecule, PM•. This is the chain
initiation step. Once activated, additional monomer molecules go on to react in the chain
propagation step, forming longer molecules, PMMM• until a chain inhibition process
terminates the polymerization reaction
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Applications 
The SLA technology provide methods for reducing time to market,
lowering product development costs, gaining greater control of their
design process and improving product design.
( 1) Models for conceptualization(an elaborated concept), packaging and
presentation.
(2) Prototypes for design, analysis, verify ,functional testing.
(3) Parts for prototype tooling and low volume production tooling.
(4) Investment casting, sand casting and molding.
(5) Tools for fixture and tooling design, and production tooling
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Thank you


