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ABSTRAK 

 

DIAH KARTIKA RAHMAN. Analisis Struktur Kristal Lapisan Komposit 

Elektrodeposisi Ni/Si3N4. Skripsi. Jakarta: Program Studi Fisika, Fakultas 

Matematika dan Ilmu Pengetahuan Alam, Universitas Negeri Jakarta, 2021. 

Telah dilakukan analisis pengaruh variasi  Si3N4 terhadap lapisan komposit Si3N4, 

variasi yang digunakan yaitu 10 gr/L, 20 gr/L, dan 30 gr/L. Proses elektrodeposisi 

dengan menggunakan kuat arus sebesar 2 mA dan waktu pelapisan selama 15 menit. 

Sampel dianalisis dengan X-Ray Diffraction (XRD) untuk mengetahui struktur 

kristal dan ukuran kristal. Data yang didapatkan kemudian digunakan untuk 

menghitung nilai densitas dislokasi, regangan kisi, tegangan sisa, dan hubungan 

antara tegangan sisa dan nilai kekerasan yang telah didapatkan dari hasil pengujian 

Vickers. Hasil menunjukkan bahwa nilai tegangan sisa tertinggi didapat pada 

lapisan komposit Ni/Si3N4 dengan kosentrasi Si3N4 10 gr/L yaitu sebesar 1.8085 

GPa, namun nilai kekerasan (HV) tertinggi terjadi pada lapisan komposit Ni/Si3N4 

dengan variasi 30 gr/L yaitu sebesar 1836.3 Kg/mm2
.  

 

KATA KUNCI: Elektrodeposisi, Lapisan Komposit Ni/Si3N4, Tegangan Sisa, 

Kekerasan 
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ABSTRACT 

 

DIAH KARTIKA RAHMAN. Crystal Structure Analysis of Ni/Si3N4 

Electrodeposition Composite Layers. Thesis. Jakarta: Physics Study Program, 

Faculty of Mathematics and Natural Sciences, Jakarta State University, 2021. 

We analyzed the effect of variations of Si3N4 on the composite layer Si3N4, the 

variation used is 10 g/L, 20 g/L, and 30 g/L. The electrodeposition process uses a 

current of 2 mA and a coating time of 15 minutes. Samples were analyzed by X-

Ray Diffraction (XRD) to determine the crystal structure and crystal size. The data 

obtained are then used to calculate the value of dislocation density, lattice strain, 

residual stress, and the relationship between residual stress and hardness values that 

have been obtained from the Vickers test results. The results show that the highest 

residual stress value is obtained in the Ni/Si3N4 composite layer with a 

concentration of Si3N4 10 gr/L which is 1.8085 GPa, but the highest hardness value 

(HV) occurs in the Ni/Si3N4 composite layer with the variation of 30 gr/L is 1836.3 

Kg/mm2. 

KEYWORDS: Electrodeposition, Ni/Si3N4 Composite Coating, Residual Stress, 

Hardness  
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