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Study on a Change of Mechanical Property of denture Resin by Carbon
Fiber Filler Content
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Department of Dental Laboratory Science, Catholic University of Pusan

[Abstract]

Purpose: This study is a mechanical strength supplementation of denture base resin Polymethyl methacrylate
(PMMA) is in general use for denture base resin of the partial and full denture, however, The polymerization
process of PMMA is not stabilized. Because of compatibility problems, preceding studies were performed, which
were enhancing mechanical strength(Camilo Machado 2007),(Ana M. 2008), addition filler to materials
property(Ayse Mese, 2008), self curing method(Hiroshi Shimizu, 2008).

Methods: The carbon fiber and polyacetal filler, reinforced the mechanical strength for improving the stability of
denture base resin were supplemented to the self cured resin. The Modulus of elasticity and the restoring force were
calculated by tensile test.

Results: The strengths of the heat and self cured resin were respectively decreased and increased, when the filler
was supplemented to the denture base resin and the modulus of elasticity of both heat and self cured resin were not
increased, when the filler was supplemented to the denture base resin.

Conclusion: The restoring forces of self cured resin containing 10% filler were increased, when the filler was
supplemented to the denture base resin.
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Table 1. Properties of polyacetal

Properties Polyacetal
Specific gravity 1.42
Tensile strength 700 kgf/cnt

Elongation 30%
Bending strength 980 kgf/cnt

Bending modulus 28,800 kgf/cit
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Fig. 1. Shape of specimens

Table 2. Grouping of specimens

Specimens
Pcon Control Group
R5
R10 Experimental Group
R15
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Table 3. Mechanical strength of specimens

Fracture strength  strain stress
Specimens
N € o
Pcon 859.37 31.84 57.29
P5 704.64 20.90 46.97
P10 790.93 42.86 52.72
P15 397.66 19,53 26.51
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Restoring force
0.05
0.03
0.04
0.01

Elastic modulus
MPa
56
46
51
26

P5
P10
P15

Table 4. Elastic modulus and Restoring force of specimens
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A &4 2717 b,

Specimens

el
o

oF Ee2 oA

o]
o
5%, 10%, 15%

]_
g

25

o] AlBE A

7

o= =
924

S

S|
=4

o
-~

wjr

e o 4
9]

1

3

S
=

R

Sk A

=

Z] 7]_

7kt AlH-E A
= 10%

Z]
=g

=

=

ol

REFERENCES

i

Kim YS, Kim CH, Jo IH. Prosthodontic treatment

< izl vl

for edentulous patients, 1995,

~

acrylic resin denture base. The Korean
Academy of Prosthodontics, 32(3), 411-430,

Kim HS. Experimental study on reinforcement of

2ol vl

1

L

3 AJBZ A

47].

S
=

[ ="
_]Tl‘—é‘
Zoteix]

A
j=

e

o oA 2t 7|

A AHP0.05). AR XIS 71A14 B4 2=

3} 15%2)

168



1995.

Hwang SW, Jong MG. Comparative tensile bond
strength of heat—cured cold—cured and light
cured denture base resins bonded to
continuous—pressure injection type denture
base resin, The Korean Academy of
Prosthodontics. 31(3), 385393, 1993,

Anam. DA, Marcos AV, Kenneth LS, John EL, Fang
Q. Flexural and fatigue strengths of denture
base resin. J Prosthet Dent, 100, 47-51,
2008,

Ayse M, Kahraman GG. Effect of storage duration
on the hardness and tensile bond strength of
silicone— and acrylic resin—based resilient
denture liners to a processed denture base
acrylic resin., J Prosthet Dent, 99(2), 153-159,
2008.

Bell DH, Finnegan FJ, Ward JE. Pros and Cons of
hard and resilient denture base material. J
Am Dent Assoc. 94, 511-518, 1951,

Camilo MA, Eliana SB, Shereen SA a,*, Juan MU c,
Comparative study of the transverse strength
of three denture base materials. journal of
dentistry, 35, 930—933, 2007.

Hiroshi S, George N, Yutaka T. Use of soft wax and
pour—type denture base resin to augment lip
support for a removable prosthesis. J Prosthet
Dent, 100, 242—-243, 2008.

Huggett F, Zissis A, Harrison A, Dennis A.
Dimensional accuracy and stabillty of acrylic
resin denture bases., J Prosthet Dent, 68,
634-640, 1992.

Smith DC. Recent developments and prospects in
dental polymers. J Prosthet Dent, 12, 1066—
1079, 1962.

R A7l ThE GRS AR '

ox
)
4,
5

H36H X332 20144 169



