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RINGKASAN

PERBEDAAN KEKUATAN TARIK DIAMETRAL RESIN KOMPOSIT
NANOHYBRID DENGAN PENAMBAHAN SERAT BEMBAN (Donax
canniformis) 10%, 15% DAN 20%

Kekuatan tarik diametral merupakan salah satu sifat mekanik penting untuk
mengukur kemampuan material dalam menahan gaya tarik selama proses
pengunyahan di rongga mulut. Penurunan nilai kekuatan tarik diametral dapat
menyebabkan resin komposit lebih mudah mengalami retak atau fraktur saat
digunakan. Salah satu upaya yang telah dikembangkan untuk meningkatkan
kekuatan mekanik resin komposit adalah penambahan serat alami sebagai bahan
penguat. Tanaman bemban (Donax canniformis), yang banyak ditemukan di lahan
basah Kalimantan Selatan, diketahui mengandung selulosa dan lignin yang
berpotensi meningkatkan kekuatan material. Oleh karena itu, penelitian ini
dilakukan untuk mengetahui perbedaan kekuatan tarik diametral resin komposit
nanohybrid dengan penambahan serat bemban sebesar 10%, 15%, dan 20%
berdasarkan berat volume. Penelitian ini menggunakan metode true experimental
dengan rancangan post-test only. Sampel resin komposit berbentuk silinder
kemudian diuji menggunakan Universal Testing Machine untuk mengukur
kekuatan tarik diametralnya.

Hasil penelitian menunjukkan bahwa penambahan serat bemban mampu
meningkatkan kekuatan tarik diametral resin komposit nanohybrid. Kelompok
dengan penambahan serat bemban sebesar 15% menunjukkan nilai kekuatan tarik
diametral tertinggi. Namun, pada penambahan serat sebesar 20% terjadi sedikit
penurunan nilai kekuatan tarik diametral dibandingkan kelompok 15%. Kondisi
tersebut disebabkan oleh sulitnya mencapai homogenisasi antara serat dan matriks
komposit ketika jumlah bahan penguat terlalu padat. Berdasarkan hasil tersebut,
serat bemban berpotensi menjadi alternatif bahan penguat alami pada resin
komposit nanohybrid. Penambahan serat bemban sebesar 15% dari berat volume
terbukti memberikan hasil paling optimal dalam meningkatkan kekuatan tarik
diametral. Penelitian ini juga mendukung pemanfaatan sumber daya alam lokal
sebagai bahan tambahan dalam pengembangan material kedokteran gigi.

vii



SUMMARY

THE DIFFERENCE IN DIAMETRAL TENSILE STRENGTH OF
NANOHYBRID COMPOSITE RESIN WITH THE ADDITION OF BEMBAN
FIBER (Donax canniformis) AT 10%, 15%, AND 20%

Diametral tensile strength is one of the important mechanical properties used
to evaluate a material’s ability to withstand tensile forces during the mastication
process in the oral cavity. A decrease in diametral tensile strength may cause
composite resin to become more susceptible to cracking or fracture during use. One
approach that has been developed to improve the mechanical properties of
composite resin is the addition of natural fibers as reinforcing materials. The
bemban plant (Donax canniformis), which is commonly found in the wetlands of
South Kalimantan, is known to contain cellulose and lignin that have the potential
to enhance material strength. Therefore, this study was conducted to determine the
differences in the diametral tensile strength of nanohybrid composite resin with the
addition of bemban fiber at concentrations of 10%, 15%, and 20% by volume
weight. This study employed a true experimental method with a post-test only
design. Cylindrical composite resin samples were then tested using a Universal
Testing Machine to measure their diametral tensile strength.

The results showed that the addition of bemban fiber was able to increase the
diametral tensile strength of nanohybrid composite resin. The group with 15%
bemban fiber addition demonstrated the highest diametral tensile strength value.
However, the addition of 20% bemban fiber resulted in a slight decrease in
diametral tensile strength compared to the 15% group. This condition was caused
by the difficulty in achieving homogenization between the fiber and the composite
matrix when the reinforcing material was excessively dense. Based on these
findings, bemban fiber has the potential to serve as an alternative natural
reinforcing material for nanohybrid composite resin. The addition of 15% bemban
fiber by volume weight was proven to provide the most optimal result in improving
diametral tensile strength. This study also supports the utilization of local natural
resources as additional materials in the development of dental materials.
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ABSTRAK

PERBEDAAN KEKUATAN TARIK DIAMETRAL RESIN KOMPOSIT
NANOHYBRID DENGAN PENAMBAHAN SERAT BEMBAN (Donax
canniformis) 10%, 15% DAN 20%

Elsha Priscilla Acai, Agung Satria Wardhana, Muhammad Yanuar Ichrom
Nahzi, Irham Taufiqurrahman, Aulia Azizah

Latar Belakang: Kekuatan tarik diametral berperan penting menentukan
ketahanan material resin komposit. Penurunan kekuatan tarik diametral
meningkatkan risiko material pecah/retak. Penambahan serat alami sebagai fiber
reinforced composite (FRC) diketahui mampu meningkatkan sifat mekanik resin
komposit. Serat bemban (Donax canniformis), tanaman khas Kalimantan Selatan,
mengandung selulosa dan lignin yang berpotensi memperkuat resin komposit.
Tujuan: Mengetahui perbedaan kekuatan tarik diametral resin komposit
nanohybrid dengan penambahan serat bemban 10%, 15%, dan 20% dari berat
volume. Metode: Penelitian true experimental dengan desain posttest-only. Sampel
terdiri dari lima kelompok, yaitu resin komposit tanpa serat (kontrol negatif),
dengan penambahan serat bemban 10%, 15%, 20%, dan serat sintesis polyethylene
(kontrol positif), dengan masing-masing 7 sampel. Pengujian kekuatan tarik
diametral menggunakan Universal Testing Machine. Data dianalisis dengan uji
normalitas, homogenitas, One Way ANOVA, dan uji Post Hoc Bonferroni. Hasil:
Terdapat perbedaan nilai kekuatan tarik diametral antar kelompok. Nilai tertinggi
terdapat pada kelompok penambahan serat bemban sebesar 15%. Terdapat
perbedaan signifikan antara kelompok dengan penambahan serat bemban 15%
dengan kelompok tanpa penambahan serat bemban. Terdapat perbedaan pada
kelompok perlakuan lain, tetapi tidak signifikan. Kesimpulan: Terdapat perbedaan
nilai kekuatan tarik diametral resin komposit nanohybrid dengan penambahan serat
bemban, dengan nilai paling optimal terdapat pada kelompok dengan penambahan
serat bemban 15%.

Kata kunci : resin komposit nanohybrid, kekuatan tarik diametral, serat bemban,
Donax canniformis, fiber reinforced composite.



ABSTRACT

THE DIFFERENCE IN DIAMETRAL TENSILE STRENGTH OF
NANOHYBRID COMPOSITE RESIN WITH THE ADDITION OF BEMBAN
FIBER (Donax canniformis) 10%, 15%, AND 20%

Elsha Priscilla Acai, Agung Satria Wardhana, Muhammad Yanuar Ichrom
Nahzi, Irham Taufiqurrahman, Aulia Azizah

Background: Diametral tensile strength is an important factor in determining the
durability of composite resin materials. A reduction in diametral tensile strength
increases the risk of fracture and cracking. The incorporation of natural fibers as
fiber-reinforced composites (FRC) has been reported to improve the mechanical
properties of composite resins. Bemban fiber (Donax canniformis), a plant native
to South Kalimantan, contains cellulose and lignin that may enhance the strength
of composite resin. Objective: To determine the differences in diametral tensile
strength of nanohybrid composite resin reinforced with 10%, 15%, and 20%
bemban fiber by volume weight. Method: This true experimental study employed a
posttest-only design. Thirty-five samples were divided into five groups: composite
resin without fiber reinforcement (negative control), composite resin reinforced
with 10%, 15%, and 20% bemban fiber, and composite resin reinforced with
polyethylene synthetic fiber (positive control) (n=7 per group). Diametral tensile
strength was measured using a Universal Testing Machine. Data were analyzed
using normality, homogeneity, One-Way ANOVA, and Bonferroni post hoc tests.
Results: Differences in diametral tensile strength were observed among the groups.
The highest mean value was found in the 15% bemban fiber group. A significant
difference was identified between the 15% bemban fiber group and the group
without bemban fiber reinforcement, while differences among the other groups
were not statistically significant. Conclusion: There was a difference in the
diametral tensile strength of nanohybrid composite resin with the addition of
bemban fiber, with the optimal value observed in the 15% bemban fiber group.

Keywords: nanohybrid composite resin, diametral tensile strength, bemban fiber,
Donax canniformis, fiber reinforced composite.
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