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The effect of the rolling process on the properties of materials
produced by additive manufacturing (3D printing): a review paper
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Abstract:

The rolling process is one of the common and widely used methods in.manufacturing and forming
various parts. The rolling process has a significant effect on the mechanical properties and
microstructure of materials, which making it important in the manufacturing of products. 3D
printing or additive manufacturing is a of the new method in producing parts that allows for the
direct creation of parts from digital models. This processiis based on creation parts layer by layer
and can produce various parts quickly and with high precision. The unique features of additive
manufacturing, such as design freedom, no need to dies and auxiliary equipment, and the ability
to produce complex and integrated parts, have caught the attention of many industries such as
aerospace, oil and gas, marine and automotive industries to use this method. In the other hand,
problems such as microstructure defects, distortion, residual stress and anisotropy of mechanical
properties are among the challenges in additive manufactured or 3D printed parts. Using the rolling
process to modify 3D printed parts is one way to improve the microstructure and mechanical
properties of materials. By combining the rolling process with additive manufacturing, hardness,
strength, and elongation can be increased by homogenizing and refining grains of the structure.
Also, this process can reduce distortion and residual stress in the additive manufactured parts.

Keywords: Rolling processy3D printing, Additive manufacturing, Mechanical properties,
Microstructure, Residual stress
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Deposition layer Average width{mm) oo Wi M?aj.l st
absolute error (mm) deviation (mm)

a* b a b a b
First 8.73 8.67 036 0.06 0.14 0.03
Second 592 L | 019 010 008 0.04
Fourth 8.83 876 033 0.12 013 0.02
Sixth 9.07 878 0.45 0.07 0.20 0.05
Eighth 914 870 042 0.04 0.18 0.02

* a is the condition for the thin-walled parts without vertical rolling. b is the condition for the thin-walled parts
with vertical rolling.
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Deep rolling tool
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