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MOTTO
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INTISARI

Pengaruh kuat tegangan dan lama waktu pengelasan merupakan salah satu
faktor yang menentukan kualitas dari sambungan suatu material. Resistance spot
welding adalah proses penyambungan dua buah material atau lebih yang
menggunakan elektroda yang berupa tembaga sebagai pengalir energi panas untuk
mencairkan material di bantu dengan tekanan untuk melakukan pengelasan. Tujuan
dari penelitian untuk mengetahui pengaruh variasi tegangan dan waktu pengelasan
terhadap struktur mikro, kekerasan (Vickers) dan kapasitas beban tarik-geser.

Proses penyambungan spot welding menggunakan plat Stainless Steel 304
dan baja karbon rendah dengan spesimen panjang 100 mm serta lebar 30 mm. Tebal
plat Stainless Steel 304 yaitu 1 mm dan baja karbon rendah 3 mm, kemudian plat
disambung secara tumpang (lap joint). Parameter tegangan listrik yang digunakan
yaitu 2.02 V, 2.30 V dan 2.67 V dengan waktu pengelasan 3, 4 dan 5 detik. Pada
penelitian ini dilakukan pengujian struktur mikro, kekerasan (Vickers) dan penguji
tarik-geser.

Hasil pengamatan mikro menunjukan bahwa terdapat unsur ferrit dan perlit
pada Stainless Steel 304 serta baja karbon rendah, seiring meningkat tegangan dan
waktu pengelasan perlit semakin meningkat. Nilai kekerasan tertinggi terdapat pada
daerah weldmetal yaitu 350 HV pada tegangan 2.67 V di waktu 3 detik dan nilai
kekerasan terendah yaitu 304 HV pada tegangan 2.30 V di waktu 5 detik. Nilai
kapasitas beban tarik-geser tertinggi terdapat pada tegangan 2.30 V di waktu 5 detik
sebesar 7,850 N dan nilai kapasitas beban tarik-geser terendah terdapat pada
tegangan 2.02 V di waktu 4 detik sebesar 4,544 N. Peningkatan tegangan dan waktu
dapat mempengaruhi diameter nugget pada daerah weldmetal.

Kata Kuci: Stainless Steel 304 dan Baja karbon rendah, Spot welding desimillar.



ABSTRACT

The effect of voltage and welding time is one of the factors that determine
the quality of a joint or material. Resistance spot welding is a process of joining two
or more pieces of materials using electrodes in the form of copper as heat energy
transmitters to melt the material assisted by pressure to perform welding. The
purpose of this study was to determine the effect of variations in welding and
welding time on microstructure, hardness (microvickres) and tensile load bearing
capacity.

The matrial being sed were Stainless Steel 304 plate and low carbon steel
plates with specimen covering a length of 100 mm and width of 30 mm. Thickness
of the Stainless Steel 304 and low carbon steel, plates were 1 mm and 3 mm
respectively, which was lap-joined welded. The voltage being used were 2.02 V,
2.30 V and 2.67 V with a welding time of 3,4 and 5 seconds. In this study,
microstructure, hardness (mickrovikres) and tensile testing were carried out.

Microstruktur obsrvation showed that there were ferrite and pearlite
elements in Stainless Steel 304 and low carbon steel, as the voltage and the welding
time increases the pearlite increases. The highest hardness was found in the weld
metal area, namely 350 HV at a current of 2.67 V at 3 seconds welding time and the
lowest hardness value is 304 HV at a current of 2.30 V at 5 seconds welding time.
The highest tensile load capacity 7,850 N was is at a current of 2.30 V at 5 seconds
welding time at and the lowest tensile being load capacity 4,544 N was is at a current
of 2.02 V at 4 seconds welding time. An increase in voltage and time can affect the
diameter of the nuggets in the weldmetal area.

Key words : Stainless Steel 304 and low carbon steel, Spot welding desimillar.
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H = Total heat input (Joule)

I = Tegangan (Ampare)

R = Resistansi elektrik dari sirkuit

t = Waktu pengelasan (detik)

P = Daya (Watt)

\Y = Tegangan (Volt)

L, = Panjang akhir material pengujian (mm)
Lo = Panjang awal material pengujian (mm)

TLBC = Tensile Load Bearing Capacity

SEM = Scanning Electron Microscopy
VHN = Vickers Hardness Number
UTM = Universal Testing Machine
HAZ = Heat Affected Zone

BM = Baze Metal

WM = Weld Metal
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