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Influence of Layer Thickness and Build Angle on the Flexural
Strength and Surface Roughness of Repaired 3D-Printed
Denture Base Resin

ESPNECE
Jae-Won Choi’

(Abstract)

The purpose of this study was to evaluate the effects of various layer thicknesses
and build angles on the flexural strength and surface roughness of repaired 3D-printed
denture base resin. 3D-printed bar-shaped specimens with a 45° bevel were
fabricated according to layer thickness(50 #m and 100 xm) and build angle(0-degree,
45-degree, and 90-degree). Denture relining resin was applied to the 2 mm repair
area Flexural strength was measured by a three-point bending test using a universal
testing machine, and surface roughness(Ra) and surface topography were observed
using a digital optical microscope at X500 magnification. Statistical significance was
analyzed using two-way ANOVA, one-way ANOVA, and Games-Howell post hoc(a =
.05). Except for the 90-degree group, the group with a layer thickness of 100 #m
showed better flexural strength values than the group with a layer thickness of 50 u
m(p < .05). Additionally, within the same layer thickness, the 45-degree group showed
the lowest flexural strength value. The Ra values of the O-degree and 90-degree
groups, where the build angle was 45° to the layer orientation, were higher at 100
pgm than at 50 gm layer thickness(p < .05), and the Ra value of the 45-degree
group, where the build angle was parallel to the layer orientation, was lower
than those of other build angles(p { .05). Layer thickness and build angle
significantly affected the surface roughness of 3D-printed denture base resin, and the
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surface roughness was confirmed to be closely related to the bonding strength with

denture relining resin.

Keywords : 3D printing, Layer Thickness, Build Angle, Flexural Strength,

Surface Roughness
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Fig. 1 Preparation of specimens at build angle
(a) O-degree (b) 45-degree (c) 90-degree
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Table 1. Mean * standard deviation (SD) of flexural
strength (MPa)

Group Mean + SD p value
50 um: O-degree 23.71 + 3.24°
50 um: 45-degree  14.03 + 1.96"
50 um: 90-degree  30.95 + 5.02° 001
100 gm: O-degree  32.61 + 7.56°
100 pgm: 45-degree 23.95 + 8.61*
100 xm: 90-degree  24.93 + 3.58%

Different letters indicate significant differences(p < .05).
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Fig. 3 Flexural strength of tested specimens. (a)
Flexural strength values of all groups. (b)
Games-Howell post hoc multiple comparisons
between each group. Asterisks show significant
differences(p < .05)
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Fig. 5 3D images of tested specimens on surface
topography
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