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ABSTRAK 

 

Baja karbon rendah banyak digunakan dalam kontruksi karena mudah dibentuk dan 

relatif ekonomis. Namun material ini memiliki kelemahan utama, yaitu mudah 

mengalami korosi ketika terpapar udara, air, maupun lingkungan lembab. Korosi 

menyebabkan penurunan kekuatan material sehingga berpengaruh terhadap umur 

pakai komponen. Oleh karena itu diperlukan metode perlindungan yang tepat, salah 

satunya melalui proses pelapisan logam (elektroplating). 

Penelitian ini bertujuan untuk merancang dan membuat alat elektroplating skala 

laboratorium yang dilengkapi sistem pengatur waktu otomatis. Dengan adanya 

pengatur waktu, proses pelapisan dapat dikontrol lebih stabil dibandingkan metode 

manual. Selain itu, alat ini juga dilengkapi pemanas larutan untuk menjaga suhu tetap 

berada pada kisaran kerja yang dibutuhkan. 

Berdasarkan permasalahan tersebut, diperlukan perancangan alat elektroplating skala 

laboratorium yang dilengkapi sistem pengatur waktu otomatis. Dengan adanya sistem 

ini, proses pelapisan dapat dihentikan secara otomatis sesuai durasi yang telah 

ditentukan sehingga hasilnya lebih konsisten dan mudah direproduksi. 

Kata Kunci : Elektroplating, Baja, Timer Digital, Pelapisan. 
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ABSTRACT 

 

Low carbon steel is widely used in construction because it is easy to shape and 

relatively affordable. However, this material has a weakness, which is its tendency to 

corrode when exposed to air, water, or humid environments. Corrosion can reduce the 

strength of the material and shorten its service life. One of the common methods to 

protect steel from corrosion is by using an electroplating process. 

This study aims to design and build a laboratory-scale electroplating device equipped 

with an automatic timer system. By using a digital timer, the plating duration can be 

controlled more consistently compared to manual operation. The system is also 

supported by a heater to help maintain the electrolyte temperature during the process. 

Based on the testing results, the timer was able to operate according to the set duration 

and automatically stop the electrical current after the plating time was completed. The 

results showed that different plating times affected the thickness and surface 

appearance of the coated metal. More uniform coatings were obtained when the time 

and temperature were kept stable. Overall, the developed device can be used as a 

practical learning tool and supports laboratory activities in Mechanical Engineering. 

Keywords : Electroplating, Low Carbon Steel, Digital Timer, Metal Coating. 
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SYMBOL NAMA 

DC Direct Current 

(pH) Potensial Hidrogen 

Nol H₀ Hipotesis Nol (Null Hypothesis) 

(H₁) Hipotesis Alternatif 

°C Derajat Celcius 

ST41 Baja Berkekuatan 41 kg/mm ² 

AT-M Automatic Timer - Manual 

(NiSO4) Nikel(II) Sulfat 

(H2SO4) Asam Sulfat 

CuSO₄ Tembaga(II) Sulfat 

g/L. Gram/Liter 

V Volt 

Ø Diameter 

Cu²⁺ ion tembaga 

Cu Tembaga 

Ni Nikel 

± Kurang Lebih 

g/L Gram/Liter 

gr Gram 

cm Centi Meter 

mm Mili Meter 

HCL (Asam klorida) 

g/moL Gram/Massa Molar 

C/moL Konsentrasi Molar 

mL Mili Liter 


