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ABSTRAK 

 

Pengelasan merupakan cara untuk menyambung logam yang umum 

digunakan dalam konstruksi baja termasuk baja karbon rendah ASTM A36. Pada 

industri perawatan dan perbaikan alat berat seperti Grab Ship Unloader (GSU) dan 

lengan ekskavator uji mekanik pada sambungan las sering tidak diterapkan 

sehingga kualitas sambungan belum sepenuhnya terjamin. Penelitian ini bertujuan 

untuk menganalisis pengaruh variasi arus, ketebalan pelat, dan zona pengelasan 

terhadap nilai kekerasan sambungan las baja ASTM A36. Proses pengelasan 

dilakukan dengan metode Shielded Metal Arc Welding (SMAW) menggunakan 

variasi arus 70 A, 90 A, dan 110 A serta ketebalan pelat baja 8 mm, 10 mm, dan 12 

mm. Uji kekerasan Brinell dilakukan pada tiga zona utama yaitu Base metal, Heat 

Affected Zone (HAZ), dan Weld metal. Hasil penelitian menunjukkan bahwa variasi 

arus, ketebalan pelat, dan zona memberikan pengaruh signifikan terhadap nilai 

kekerasan dengan nilai p-value (p<0,05) dari uji ANOVA Three Way dengan nilai 

hasil signifikansi sebesar 0,015. Dari ketiga variabel tersebut zona pengelasan 

memiliki pengaruh paling dominan terhadap nilai kekerasan. Sedangkan kondisi 

optimal diperoleh pada arus 90 A dengan ketebalan pelat 10 mm hal ini karena nilai 

kekerasan antar zona mendekati rasio 1:1:1. Kondisi ini penting karena perbedaan 

kekerasan yang terlalu kontras antar zona dapat menimbulkan localized stress etika 

sambungan menerima beban. Selain itu peningkatan arus juga menghasilkan 

percikan logam (spatter) yang lebih banyak sehingga memengaruhi kualitas 

permukaan dan keteraturan pola manik las. 

 

Kata Kunci: SMAW, Uji keras, Struktur mikro 
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ABSTRACT 

 

Welding is a method used to join metals commonly employed in steel 

construction, including low carbon steel ASTM A36. In the maintenance and repair 

industries for heavy equipment such as Grab Ship Unloaders (GSU) and excavator 

arms, mechanical Testing on welded joints is often not applied, thus the quality of 

the joints is not entirely guaranteed. This study aims to analyze the influence of 

variations in current, plate thickness, and the welding zone on the hardness value 

of ASTM A36 steel welded joints. The welding process was conducted using the 

Shielded Metal Arc Welding (SMAW) method with current variations of 70 A, 90 

A, and 110 A, as well as steel plate thicknesses of 8 mm, 10 mm, and 12 mm. Brinell 

hardness tests were performed on three main zones: Base Metal, Heat Affected 

Zone (HAZ), and Weld Metal. The research results indicate that variations in 

current, plate thickness, and zones significantly influence hardness values, with a 

p-value (p<0.05) from the Three-Way ANOVA test yielding a significance result 

of 0.015. Among these three variables, the welding zone has the most dominant 

effect on hardness values. The optimal condition is achieved at a current of 90 A 

with a plate thickness of 10 mm, as this results in hardness values among the zones 

approaching a ratio of 1:1:1. This condition is important because excessive contrast 

in hardness between zones can lead to localized stress at the joints under load. 

Additionally, an increase in current also produces more metal spatter, which affects 

surface quality and the regularity of the weld bead pattern. 

 

Keywords: SMAW, Hardness test, Microstructure 
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