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Influence of airborne-particle abrasion on flexural strength of

fiber-reinforced composite post

Eun-Ju Sim, Jin-Woo Kim, Kyung-Mo Cho, Se-Hee Park*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University, Gangneung, Republic of Korea

Purpose: Many studies have shown that airborne-particle abrasion of fiber post can improve the bonding strength to resin cement.

But, airborne-particle abrasion may influence the property of fiber post. The purpose of this study is to evaluate the influence of

airborne-particle abrasion on flexural strength of fiber post. Materials and Methods: Two fiber-reinforced posts; DT Light Post Size
2 (1.8 mm diameter, Bisco Inc) and RelyX Fiber Post Size 3 (1.9 mm diameter, 3M ESPE); were used in this study. Each group was
divided into 3 subgroups according to different surface treatments; without pretreatment: 50 um aluminum oxide (Cobra®, Renfert):
and 30 um aluminum oxide modified with silica (Rocatec Soft®, 3M ESPE). After airborne-particle abrasion procedure, three-point
bending test was done to determine the flexural strength and flexural modulus. The diameter of each posts was measured to an
accuracy of 0.01 mm using a digital micrometer. There was no diameter change before and after airborneparticle abrasion. The
mean flexural moduli and flexural strengths calculated using the appropriate equations. The results were statistically analyzed
using One-way ANOVA and Scheffe’s post-hoc test at 95% confidencial level. Results: There was no significant difference on flexural
strength between groups. Conclusion: In the limitation of this study, flexural strength and flexural modulus of fiber post are not
affected by airborne-particle abrasion. (J Dent Rehabil Appl Sci 2016;32(1):24-31)
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Table 1. Composition of materials used in this study

Ol HieH
< oHd

A M=

1. 29

M=

IAE

o[ 7% 913] % 71x]9] FRC EAE, DT Light
Post (1.8 mm Z]7, Size 2, Bisco Inc., Schaumburg,
USA)@} RelyX Fiber Post (1.9 mm 27, Size 3, 3M

ESPE, St. Paul, USA)S ALt} 2t TAE £59

3= o‘ITE
2 4571 AL§ot] BURA et 242 1574 3
Ml ok9l Ag o2 A BRItk AT 424

50 um aluminum oxide (Renfert, St. Charles, USA), 30
um Rocatec Soft (3M ESPE, St. Paul, USA)S £A}5}0]

TRAE S ST EAES BAHRY PHAR
Table 10]] UEFA AT,

o

RL

2. Al M

AP 57+ Table 28} Z0] 5131t} 200 rpm O &
AT 4 Q= Ao ZAEE A%} Sandblaster

(Basic classic, Renfert, St. Charles, USA)E ©]-&3}o] 3
AEO FHI £EOF 10 mm BOJZl Agol|A 2.5
bar 98 0.2 SAT TIAIIAL BAORE AL

E
TR E o T 95% GFLE SAE T AXRA A

Material Size Composition
DT Light Post 1.8 mm p, uartz fiber
poxXy resin matrix
RelyX Fiber Post 1.9 mm E Glass fiber
pOXy resin matrix
Cobra 50 pm Aluminum oxide
Rocatec Soft 30 um Aluminum oxide

modified with silica

Data from manufacturers’ websites and/or product catalogs.

Table 2. Group classification (n = 15)

Group code Specimen description
Group 1 DT Light Post no treatment
Group 2 DT Light Post 50 um aluminum oxide
Group 3 DT Light Post 30 um aluminum oxide modified with silica
Group 4 RelyX Fiber Post no treatment
Group 5 RelyX Fiber Post 50 pm aluminum oxide
Group 6 RelyX Fiber Post 30 pm aluminum oxide modified with silica
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Table 3. Mean flexural strength (MPa)
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Surface treatment

DT Light Post

RelyX Fiber Post

No
50 wm aluminum oxide

30 wm aluminum oxide modified with silica

840.72 £ 68.10
893.05 + 68.89
901.58 = 71.61

954.17 £ 129.82
932.32 + 129.48
951.58 + 113.46

Values are means T standard deviation in MPa, and sample number are 15.

There was no statistical significant difference.

Table 4. Mean flexural modulus (GPa)

Surface treatment DT Light Post RelyX Fiber Post
No 40.20 + 4.07 37.24 + 415
50 wm aluminum oxide 39.61 + 3.59 37.10 + 4.45
30 um aluminum oxide modified with silica 39.11 £ 3.40 36.21 £ 4.51

Values are means * standard deviation in GPa, and sample number are 15.

There was no statistical significant difference.
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Fig. 1. SEM micrographs of DT Light post with different surface treatment (A - C) and after flexural test (D - F)
(magnification, x400). (A, D) No treatment, (B, E) 50 um aluminum oxide, (C, F) 30 um aluminum oxide modified with
silica.
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Fig. 2. SEM micrographs of RelyX Fiber post with different surface treatment (A - C) and after flexural test (D - F)
(magnification, x400). (A, D) No treatment, (B, E) 50 um aluminum oxide, (C, F) 30 um aluminum oxide modified with
silica.
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