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The Effect of Thickness on Load-Bearing Capacity of Combined
Conventional Resin Composite and Short Fiber-Reinforced
Composite
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Abstract

Objective: To evaluate the effect of the thickness of conventional resin composite and short
fiber-reinforced composite on load-bearing capacity.

Materials and Methods: Two resin composites were used in this study. Short fiber-reinforced
composite (everX Flow, GC corporation, Tokyo, Japan) was used as the substructure and conventional
resin composite (G-genial Posterior, GC corporation, Tokyo, Japan) was used as the overlying layer
for a total of 40 specimens with 5 x 5 x 4 mm dimension cuboid shape. There were four experimental
groups according to the thickness of the top layer which were 1, 2, 3, and 4 mm respectively. Load-
bearing capacity of the specimens were determined by a universal testing machine with a 2-mm
diameter crosshead. The crosshead was moved perpendicularly to the specimens until fractured. The
fracture patterns were further investigated by using a stereomicroscope. The data were statistically
analyzed with one-way ANOVA and Tukey’s Post-hoc test to determine the mean differences of the
load-bearing capacity among the experimental groups. The significance level was indicated at 0.05.
Results: The thickness of the conventional resin composite and short fiber-reinforced composite
affected the load-bearing capacity of the restoration. The 1-mm group significantly had the highest
load-bearing capacity compared with other groups (p < 0.05) and partial fractures in this group were
mostly reparable.

Conclusion: The covering conventional resin composite of 1-mm thickness had the highest
load-bearing capacity. This could be explained by the increase in the remaining space for short fiber-

reinforced composite which contributes to force distribution, stress distribution and crack arrest.

Keywords: Short fiber-reinforced composite, Resin composite, Capping materials, Overlying resin

composite, Load-bearing capacity
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Table 1. Manufactures’ information of materials used in this study (8,20).

Materials Shade Type Filler Resin Filler Maximum Light Young’'s
matrix content thickness curing modulus
protocols (GPa)
G-aenial A3 Nanohybrid Fumed silica, UDMA, 77% wt, 2 mm 20 sec 8.2
Posterior Silica, Strontium, dimethacrylate 65%vol (Halogen/
Fluoro-alumino- co-monomers LED>700
silicate, pre- mW/cm2)
polymerized
fillers averaging
16-17 m
everX Bulk Flowable E-glass fibers Bis-MEPP 70% wt 55 mm 20 sec 11.4
Flow shade short fiber- (140pum@6um), (15-25%), (fiber (Halogen/
reinforced Barium glass, 25% wt, filler 42- LED,
composite Silicon dioxide = TEGDMA 52% wt) >700 mW/
(1-10%), cm2)
UDMA
(1-10%)
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Fig 1. Specimen mold with dimensions in millimeters.
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Fig 2. Three sizes of specimen molds.
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Fig 3. Specimen preparation: Stacking two molds together.
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Fig 4. Demonstrated load-bearing capacity test of the material.
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Tabel 3. Mean load-bearing capacity (n) of the specimens in different capping material

thicknesses.

Mean (SD) of load-bearing capacity

Capping material thickness

2 mm
(G2EX2)

1 mm
(G1EX3)

4 mm
(G4EX0)

3 mm
(G3EX1)

1784.20 (95.65)A 1549.26 (201.15)B

1305.89 (180.12)C 1278.60 (177.95)C

The same superscript letters represent non-statistically significant differenced (p > 0.05) among the

groups
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Fig 6. The percentage of various fracture patterns of the specimens.
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