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RINGKASAN

Metode pemanasan logam konvensional memiliki kelemahan berupa efisiensi energi
yang rendah dan kontrol temperatur yang terbatas. Penelitian ini bertujuan untuk merancang,
merealisasikan, dan menguji sistem pemanas induksi portabel memanfaatkan sumber daya
mesin las inverter 120 A. Sistem dibangun dengan mengitegrasikan mesin las inverter,
transfirmator ferit (Induktor toroid 2 lilitan sekunder/kopling), kapastior resonansi
polypropylene( 7 pF), dan koil induksi tembaga 2,5 mm? berdiameter 2 cm (9 lilitan).
Pengujian dilakukan terhadap benda kerja paku baja karbon rendah dengan variasi ukuran
(2 in, 2,5 in, 3 in, dan 4 in) selama durasi 30 detik. Hasil perhitungan teoritis menunjukkan
induktasnsi koil sebesar ~0,58 uH, frekuensi resonansi LC sebesar ~79 kHz, dan kuat medan
magnet sebesar ~0,0084 Tesla. Hasil pengujian empiris menunjukkan bahwa temperatur
tertinggi dicapai oleh paku 2 in sebesar 128 °C dengan laju pemanasan 2,17 °C/detik. Hasil
ini membuktikan bahwa prototipe pemanas induksi berbasis mesin las inverter sangat efektif
dan valid untuk diaplikasikan sebagai alat preheating lokal pada proses penhelasan SMAW
pelat baja ASTM A36 atau komponen silindris skala manufaktur.

Kata kunci: Pemanas indukisi, mesin las inveter, rangkaian resonansi LC , Arus eddy,

preheating pengelasan.
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SUMMARY

Conventional metal heating methods suffer from low energy efficiency and limited
temperature control. This study aimed to design, construct, and test a portable induction
heating system utilizing a 120 A inverter welding machine as the power source. The system
was built by integrating the inverter welding machine, a ferrite transformer (toroidal inductor
with a 2-turn secondary winding/coupling), a polypropylene resonance capacitor (7 uF), and
a 2.5 mm? copper induction coil with a 2 cm diameter (9 turns). Testing was conducted on
low-carbon steel nails of various sizes (2 in, 2.5 in, 3 in, and 4 in) over a 30-second duration.
Theoretical calculations indicated a coil inductance of approximately 0.58 uH, an LC
resonant frequency of approximately 79 kHz, and a magnetic field strength of approximately
0.0084 Tesla. Empirical test results showed that the highest temperature was reached by the
2-inch nail (128 °C) with a heating rate of 2.17 °C/second. These results demonstrate that
the inverter-welding-machine-based induction heating prototype is highly effective and
valid for use as a local preheating tool in SMAW welding processes for ASTM A36 steel
plates or cylindrical components in a manufacturing context.

Keywords : Induction heater, inverter welding machine, RLC resonant circuit, eddy current,

welding preheating.
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