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ABSTRAK

Gigi tiruan merupakan perawatan yang tepat untuk menggantikan gigi yang hilang.
Bahan yang paling sering digunakan pada perawatan gigi tiruan cekat dalam praktik
klinis adalah porcelain fused to metal namun memiliki kekurangan seperti estetik
nya yang kurang, memicu hipersensitifitas pada pasien tertentu serta preparasi dari
bahan PFM juga membutuhkan pengurangan jaringan gigi yang cukup luas.
Alternatif bahan yang dapat digunakan untuk gigi tiruan cekat adalah Fiber
Reinforced Composite dengan E-glass fiber dental yang memiliki kelebihan seperti
biokompatibilitas, estetika yang baik, serta mudah beradaptasi dengan lingkungan
rongga mulut. Ketersediaan E-glass fiber dental di Indonesia masih terbatas dengan
harga yang cukup mahal. E-glass fiber non dental secara umum telah digunakan di
bidang teknik yang memiliki komposisi hampir sama dengan E-glass fiber dental.
Tujuan dari penelitian ini untuk mengetahui pengaruh posisi E-glass fiber non
dental terhadap kekuatan fleksural Fiber reinforced composite. Metode penelitian
yang digunakan adalah metode eksperimental dimana Fiber reinforced composite
dengan E-glass fiber non dental dengan posisi compression side, neutral axis dan
tension side diji dengan alat Universal Testing Machine (UTM). Analisis data
menggunakan uji One Way Anova. Hasil uji pada Fiber reinforced composite
dengan fiber pada posisi tension side memiliki kekuatan fleksural tertinggi dengan
nilai 213.11 MPa. Fiber reinforced composite dengan fiber pada compression side
memiliki nilai terendah 179.98 MPa. Kesimpulan dari penelitian ini bahwa terdapat
pengaruh posisi E-glass fiber non dental terhadap kekuatan fleksural Fiber
reinforced composite. Fiber pada posisi tension memiliki kekuatan fleksural yang
terbaik.

Kata Kunci : E-glass fiber, Fiber reinforced composite, Posisi fiber, Kekuatan
fleksural
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ABSTRACT

Denture is an appropriate treatment to replace missing teeth. The material most
often used in fixed denture treatment in clinical practice is porcelain fused to metal
but has disadvantages such as its lack of aesthetics, triggering hypersensitivity in
certain patients and preparation of PFM materials also requires a fairly extensive
reduction in dental tissue. An alternative material that can be used for a fixed
denture is Fiber Reinforced Composite with E-glass fiber dental which has
advantages such as biocompatibility, good aesthetics, and adaptability to the oral
environment. The availability of dental E-glass fiber in Indonesia is still limited
with a fairly expensive price. Non-dental E-glass fiber has generally been used in
the engineering field which has almost the same composition as dental E-glass
fiber. The purpose of this study was to determine the effect of non-dental E-glass
fiber position on the flexural strength of fiber reinforced composite. The research
method used is experimental method where Fiber reinforced composite with non
dental E-glass fiber with compression side, neutral axis and tension side position is
tested with Universal Testing Machine (UTM). Data analysis used the One Way
Anova. The test results on fiber reinforced composite with fiber in the tension side
position had the highest flexural strength with a value of 213.11 MPa. Fiber
reinforced composite with fiber at neutral axis 194.64 MPa. Fiber reinforced
composite with fiber on the compression side has the lowest value of 179.98 MPa.
The conclusion of this study is that there is an influence of the position of non-
dental E-glass fiber on the flexural strength of fiber reinforced composite. Fiber in
the tension position has the best flexural strength.

Keywords : E-glass fiber, Fiber reinforced composite, Position fiber, Flexural
strength

X



DAFTAR ISI

SampPul DePan ... i
Sampul Dalam..........oooooiiii ii
Halaman Pengesahan.....................ccoooiii iii
Halaman Persembahan..................cccoooiii iv
Halaman Pernyataan Orisinalitas.....................cooociii e vi
KATA PENGANTAR ... .ottt snnaee e vii
DAFTAR IST ..ot e e e a e e nnbaeee e X
DAFTAR TABEL ......oooiiiiiiiiii ettt xii
DAFTAR GAMBAR ...t xiii
BAB 1 PENDAHULUAN ...ttt 1
1.1 Latar BelaKang ...........ooouuiiiiiiiiiie ittt 1
1.2 Rumusan Masalah.........ccccoiiiiii 5
1.3 Tujuan Penelitian .........cccuuvieiiiiiiiiiiiiiiiiic e 5
1.4 Manfaat Penelitian ..........cccccociiiiiiiiiii 5
BAB 2 TINJAUAN PUSTAKA ...t 6
2.1 Gigi Tiruan CeKal........oiiiuiiiiiiiiiieiisiiiiiie e e e 6
2.2 Fiber Reinforced ComPOSIEE. .. ..uiiiiiiiiiiiiiiiiieeeisiiiiiiiiice e 7
2.2.1 KOmponen PENYUSUN..........cuuviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeees 8
2.2.2 E-Glass Fiber Non Dental...............cccoooiaiiiiiiiaiiiiiiieiiiie e 13
2.3 Sifat MEKANIS .....vveiiiiiiiiie et 14
2.3.1 Kekuatan KOmPIeSi......o.uuuuriiiiieiiiiiiiiiiiiiee et s s ssiinnenee e e e e 14
2.3.2 KEKETASAN ..ttt ettt e 14
2.3.3 Kekuatan Fleksural / Kekuatan Transversal ............cccccoooiiiieiiiiiiiiiiiinneenn 15
2.4 Faktor yang mempengaruhi sifat mekanis............ccocovvieiiiiiiiiiiee 16
2.4, 1 POSIST FIDOF ...ttt 16
2.5 Uji Kekuatan Fleksural.............coooiiiiiiiiiiiiici e 17
2.6 Kerangka TeOTL.......cciuiiiiiiiiiiiie it 19
2.7 Kerangka KONSEP ......vvviiiiiiiiiii ittt 20

2.8 HIPOTESIS .tveeeeiieite e ettt e e ettt e e ettt e e et e e e e e e e s et e e e e enbb e e e e e anbn e e e e e annneee e 20



BAB 3 METODOLOGI PENELITIAN ..o 21

3.1 Jenis PeNEIItIan ........cuveiiiiiiiiie e 21
3.2 SAMPEL ... 21
3.3 Variabel PEenelitian ...........ccccoviiiiiiiiiiiiiiiese e 21
3.4 Definisi Operasional Penelitian ............cccceivviiiiiiiiiiii e 23
3.5 Lokasi dan Waktu Penelitian ..........cccccvvviiiiiiiiiiiiiiice e 23
3.6 Alat dan Bahan...........ccuviiiiiiiii 24
3.7 ProSedur KETJa ......cooiiiiiiiiiiiie e 25
3.7.1 PeMOtONZAN FIDEF ......ccoiiiiiieieiie et 25
3.7.2 Pengelompokkan Sampel .........ccccoeiiiiiiiiiiiii e 27
3.7.3 Pembuatan Sampel ..o 27
3.7.4 Uji Kekuatan fleksural............occooviiiiiiiiiecceec e 28
3.8 ATUT PENEIItIAN ..oeeeiiiiiiiiiiiice e 30
3.9 Analisis Data........coccviiiiiiiiiiii 31
BAB 4 HASIL PENELITIAN DAN PEMBAHASAN ........coociiiiiii, 32
4.1 Hasil Penelitian .........ccccooiiiiiiiiiiiiiii 32
4.2 Pembahasan .........ccccociiiiiiiiiii i 35
BAB 5 KESIMPULAN DAN SARAN .......oooiiiiiiiiii 42
5.1 KeSTMPUIAN ...ciiiiiiiiiiiiiii e 42
5.2 SAran......cooiiiiiiiiii 42
DAFTAR PUSTAKA .......ooiiiiiiii 43
Lampiran 1 : Riwayat Akademik Peneliti...........cccooovviviiiiiiiiiiiiiii i, 52
Lampiran 2 : Surat [zin Pre-Penelitian..........cccccooovviiiiiiiiiiiiiiie i 53
Lampiran 3 : Surat Keterangan Bebas Laboratorium ..............cccceevviiineiniiinnnennn 54
Lampiran 4 : Surat Keterangan Selesai Penelitian ..............ccoocoviiiiiiiiinnnen 55
Lampiran 5 : Matriks Tabel Penelitian.........ccccccceviiiiiiiiiiiiiiiiiiiiiieccee e 56
Lampiran 6 : Output Analisis Data ..........ccoccviviiiiiiiiiiie e 57
Lampiran 7 : Dokumentasi Penelitian..............cccooiiiiiiiiiiiiiieiiiiicc i 60

xi



DAFTAR TABEL

Halaman
Tabel 3.1 Definisi Operasional .............ccooiiiiiiiiiiiiiiiiiiiiiiiiieieaens 23
Tabel 4.1 Perbedaan Posisi E-glass Fiber Non Dental Terhadap Kekuatan
Fleksural Fiber Reinforced Composite .............cocuviviiniiiiiiiieninnannn, 32
Tabel 4.2 Hasil Uji Saphiro-Wilk Posisi E-glass Fiber Non Dental Terhadap
Kekuatan Fleksural Fiber Reinforced Composite........................ 33
Tabel 4.3 Hasil Uji Levene’s Test Posisi E-glass Fiber Non Dental Terhadap
Kekuatan Fleksural Fiber Reinforced Composite. .. .. .. 34
Tabel 4.4 Hasil Uji One Way Anova Posisi E-glass Fiber Non Dental Terhadap
Kekuatan Fleksural Fiber Reinforced Composite. .. .. eenenn 34
Tabel 4.5 Hasil Uji Post Hoc Posisi E-glass Fiber Non Dental Terhadap
Kekuatan Fleksural Fiber Reinforced Composite. ...................cccc..... 35

xii



DAFTAR GAMBAR

Halaman

Gambar 2.1 Carbon fiber (Prashanth, S., Subbaya, K.M., dan Nithin, K.,2017.
Fiber Reinforced Composites A Review. Journal of Material
Sciences & Engineering. Vol. 6, no. 341, pp. 1-6)..................... 10
Gambar 2.2 Aramid fiber (Prashanth, S., Subbaya, K.M., dan Nithin, K.,2017.
Fiber Reinforced Composites A Review. Journal of Material
Sciences & Engineering. Vol. 6, no. 341, pp. 1-6)............coeuen.t. 11
Gambar 2.3 Polyethylene fiber (Prashanth, S., Subbaya, K.M., dan Nithin, K.,
2017. Fiber Reinforced Composite A Review. Journal of Material
Sciences & Engineering. Vol. 6, no. 341, pp. 1-6)..................... 12
Gambar 2.4 E-glass fiber non dental (Sumber: Dokumentasi pribadi)............ 13
Gambar 2.5 Posisi Fiber (Lasilla L.V.J dan Valittu, P.K., 2004. The Effect of
Fiber Position and Polymerization Condition on the Flexural
Properties of fiber reinforced composite. Journal of contemporary

dental PractiCe).......oovveriiiiiii s e 16
Gambar 2.6 Alat uji kekuatan fleksural (Admet, 2015. Penempatan sampel
dan uji kekuatan fleksural ).............coooiiiiiii i 18

Gambar 2.7 Kerangka teori (Khan. 2015. An Update On Glass Fiber Dental
Restorative Composites: A Systematic Review. In  Materials
Science and Engineering C. Vol. 47, pp. 26-39)......ccovviiinininn. 20

Gambar 2.8 Alur Penelitian......... ... 30

xiii



	Halaman Pengesahan
	Halaman Persembahan
	Halaman Pernyataan Orisinalitas
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR

