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hatch spacing, respectively; (i) 
195W, 1.2m/s, 90 µm, (ii) 

150W, 2m/s, 150 µm, (iii) 
150W, 2m/s, 200 µm (iv) 

100W, 2m/s, 200 µm, (v) 
150W, 2m/s, 250 µm 

Keeping the scanning speed and 
Laser pow er constant w hile 

increasing the hatch spacing 
decreases the Density and E. 

Keeping the scanning speed and 
Hatch spacing constant w hile 
decreasing the laser pow er 

decreases the Density and E. 

Stainless Steel 304L
[87]

SLM/ 
200W laser pow er, 800 mm/s 

scanning speed, and 

50 µm layer thickness 
85 and 150 µm hatch spacings. 

Specimen as per ASTM 
E8/E8M-22 

Standard Test Methods for 

Tension Testing of Metallic 
Materials 

Density decreases w ith 
increases in hatch spacing and 
E increases till hatch spacing of 

105 µm then starts to decrease. 
Highest value for E at hatch 

spacing of 105 µm 

For all three modes of frequency, the 
frequency value increases up to 105 µm 
hatch spacing, then decreases w ith an 

increase in hatch spacing 

Ti-6Al-4V
[24]

L-PBF/
Laser pow er 125W, 

Scanning speed 2800 mm/s, 
Hatch spacing 110μm, Layer

thickness 30μm,
Laser spot diameter 60μm,

Volumetric energy density 13.5 

J/mm3 

Four cells w ith lattice 
structures, Cell 1 is FCCZ, 

Cell 2 is the rhombic 
dodecahedron, Cell 3 is 

Solidify type, Cell 4 is a 
stochastic type 

Cells density decreases w ith an 
increase in cell unit lattice 

dimension. The damping ratio 
increases w ith an increase in 

cell unit lattice dimension (w ith 
some exceptions for cells 1 and 
2 at 1.6mm). The damping ratio 

for all cell types at 2.4mm size 
is greater than a solid sample 

The frequency 
decreases w ith an increase in cell unit 

lattice dimension. Maximum frequency 
obtain for cell structure Solidify type w ith 

2.4mm, w hich comparable to a solid 
sample 

Ti-6Al-4V
[56]

SLM/ 
Laser pow er 75W, scanning 

speed 600mm/s, 
hatch spacing 77μm, laser 

beam diameter 0.11mm, and 
pow der 

layer thickness 25μm

Gears used are Solid-
body, Lattice structure 

and attice structure w ith 
a polymer insert 

Lattice structured gear body 
low ers the maximum amplitude 

means better damping. 
Vibration reduces in gear 

because of the lattice structure 

Frequency harmonics amplitude reduces 
w ith the incorporation of lattice structure 

w ithin the gear hub 

 15272648, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/adem

.202301650 by <Shibboleth>-m
em

ber@
cranfield.ac.uk, W

iley O
nline Library on [23/01/2024]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



This article is protected by copyright. All rights reserved 

Inconel 718
[103]

SLM/ 
Laser pow er 200W, scanning 

speed 875mm/s, layer the 
thickness of 60μm, hatch 

spacing 90μm

Gas turbine blade similar 
to NACA 23012 aerofoil 

w ith the geometries that 
are Solid, 0.75 mm Lattice, 

0.50 mm Lattice and 0.25 
mm lattice 

Only modal analysis w as 
presented in the study 

The solid bladehas three natural 
frequencies that are 1887.50, 4762.5, 

and 5837.50 Hz. Blade w ith 0.75 mm 
lattice has 1925.00, 4700.00, 5850.50 

Hz. Blade w ith 0.50 mm lattice has 
1962.50, 4675.00, 5900.00 Hz 

Blade w ith 0.25 mm lattice has 1987.50, 

4650.00, 5950.00Hz. 
AlSi10Mg
[113]

LPBF/ 

Laser pow er of  370W, up and 
dow n skin 360W and 340W, 

respectively. 

Hatch spacing 0.19mm. 
Scanning speed 1300 mm/s, 

up and dow n skin 1000mm/s 
and 1150mm/s respectively 

Fully fused beams w ith 

lying and standing 
positions for printing. 

Partially fused beams w ith 

5%, 10%, 20% cavities 

Only modal analysis w as 

presented in the study 

The natural frequency of vertical 

beams is greater than horizontal 
beams w hile printing 

A higher damping ratio w as observed for 

partially fused beams than the fully fused 
beams 

Stainless Steel 316 L
[18]

LPBF/ 
laser 

pow er 107W, scanning speed 
of 300mm/s, line thickness of 

40μm,

layer thickness 25 μm, beam 
diameter 40μm.

Samples in cube shape 
comprises 1, 2, 3, and 4 

small units inside it 
Additively Manufactured 
Multi-Unit Particle Damper 

(AM-MUPD) 

Only modal analysis w as 
presented in the study 

Damping Capacity increases and then 
decreases for different inputs but is 

greater than the fully fused block. 
Damping capacity decreases w ith 

increases in the quantity of unit particle 

damper 
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