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ABSTRAK 

 

ANALISA PENGARUH VARIASI MEDIA PENDINGIN DAN 

UKURAN ELEKTRODA PADA PROSES PREHEATING BAJA ST 42 

PADA PROSES PENGELASAN SMAW TERHADAP SIFAT 

MEKANIK DAN CACAT LAS 
Pada dunia industri dibidang kontruksi proses pengelasan adalah salah 

satu pekerjaan yang paling sering digunakan. Pengelasan sering digunakan 

pada proses penyambungan material logam, maupun maintenance pada 

alatalat yang terbuat dari logam maupun stainless steel, ruang lingkup 

penggunaan teknik pengelasan dalam kontruksi sangat luas meliputi 

perkapalan, jembatan, rangka baja, saluran pipa dan lain sebagainya. 

Pada penelitian ini menggunakan metode pengelasan SMAW (Shield 

Metal Arc Welding) menggunakan laku panas preheating dengan variasi media 

pendingin air, oli, dan udara dan variasi diameter elektroda yaitu Ø2,6 mm, 

Ø3,2 mm, Ø4 mm menggunakan jenis elektroda RD460. Pertama pengambilan 

data spesimen RAW digunakan untuk perbandingan data yang sebelum d 

lakukan proses apapun dan stelah dilakukan proses preheating dan 

pengelasan, kedua pengambilan data spesimen setelah proses preheating dan 

pengelasan lalu hasil pengelasan di uji dye penetrant, uji kekerasan dan uji 

tarik, yang ketiga yaitu tahap analisa data,dimana data yang telah diperoleh 

dari hasil pengujian di olah dan dievaluasi lalu di dapatkan kesimpulan . 

Hasil pengujian kekerasan rockwell dari variasi media pendingin dan 

variasi diameter elektroda dapat diketahui bahwa nilai kekerasan tertinggi 

pada daerah base metal sebesar  72,33 HRB dengan media pendingin air 

menggunakan elektroda Ø4. Pada pengujian tarik nilai tegangan dan regangan 

paling tingi di dapat pada perlakuan hardening menggunakan media pendingin 

air dengan pengelasan diameter 4 sebesar 46,40 N/mm² dengan nilai regangan 

sebesar 30,20%. Dan nilai tegangan regangan paling kecil didapat pada media 

pendingin udara pada pengelasan menggunakan diameter 3,2 dengan nilai 

tegangan sebesar 38,73 N/mm² dengan nilai regangan sebesar 44,31 %. Dari 

pengaruh proses pengelasan menggunakan elektroda  Ø2,6, Ø3,2 dan Ø4 

didapatkan nilai cacat las paling banyak pada variasi pengelasan Ø2,6 media 

pendingin oli, udara Ø3,2 Air dan Ø 4  media pendingin air, oli, udara 

sedangkan cacat las paling sedikit di dapat pada pengelasan Ø2,6 air , Ø3,2 

oli dan udara 

Kata Kunci : Hardening, Las SMAW, sifat mekanik, baja ST 42, uji 

penetrant 
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ABSTRACT 

 
ANALYSIS OF THE EFFECT OF COOLING MEDIA VARIATIONS 

AND ELECTRODE SIZE IN THE ST 42 STEEL PREHEATING 

PROCESS IN THE SMAW WELDING PROCESS ON MECHANICAL 

PROPERTIES AND WELD DEFECTS  
 

In the industrial world in the field of construction, the welding process is 

one of the most frequently used jobs. Welding is often used in the process of 

joining metal materials, as well as maintenance on tools made of metal or 

stainless steel, the scope of the use of welding techniques in construction is very 

broad, including shipping, bridges, steel frames, pipelines and so on. 

In this study, the SMAW (Shield Metal Arc Welding) welding method was 

used using preheating heat treatment with variations in water, oil and air 

cooling media and variations in electrode diameter, namely Ø2.6 mm, Ø3.2 

mm, Ø4 mm using RD460 electrode types. First, RAW specimen data collection 

is used for comparison of data before any process is carried out and after 

preheating and welding processes have been carried out, secondly, specimen 

data collection after preheating and welding processes, then welding results 

are subjected to dye penetrant tests, hardness tests and tensile tests, the third 

stage is data analysis, where the data that has been obtained from the test 

results is processed and evaluated and then conclusions are obtained. 

 The results of rockwell hardness testing from variations in cooling media 

and variations in electrode diameter can be seen that the highest hardness value 

is in the base metal area of 72.33 HRB with water cooling media using Ø4 

electrodes. In the tensile test the highest stress and strain values were obtained 

in the hardening treatment using water cooling media with 4 diameter welding 

of 46.40 N/mm² with a strain value of 30.20%. And the smallest strain stress 

value is obtained in the air cooling medium for welding using a diameter of 3.2 

with a stress value of 38.73 N/mm² with a strain value of 44.31%. From the 

effect of the welding process using electrodes Ø2,6, Ø3,2 and Ø4, the highest 

value of welding defects was found in welding variations of Ø2,6, cooling media 

for oil, air, Ø3,2 water and Ø 4, cooling media for water, oil, air, while the 

welding defects were the most a little in can at welding Ø2,6 water, Ø3,2 oil 

and air 

 

Keywords : Hardening, SMAW welding, mechanical properties, ST 42 

steel, penetrant test 
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