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ABSTRAK

Penelitian ini menggunakan metode ekperimen, bertujuan untuk mengethui
pengaruh variasi temperatur normalizing baja karbon sedang terhadap nilai
kekuatan tarik, kekerasan, dan mikrostruktur. Baja karbon sedang dibentuk menjadi
spesimen pengujian diproses heat treatment hingga mencapai suhu austenite serta
diberikan waktu penahanan selama 60 menit dan didinginkan dengan udara. Bahan
dasar menggunakan baja karbon sedang yang mengandung 0,38% karbon, dimulai
dengan membuat spesimen pengujian tarik (ASTM EB8), kekerasan dilakukan
dengan menggunakan metode rockwell type B, dan dilakukan pengamatan
mikrostruktur dengan mikroskop optik. Sebagai perbandingan dari masing-masing
pengujian satu spesimen tidak diberikan proses heat treatment. Hasil pengujian
tarik terdapat penurunan tingkat kekuatan spesimen pengujian, untuk spesimen
pengujian raw materials nilai yield strenght dan tensile strenght mendapatkan nilai
tertinggi yaitu 58,63 kgf/mm? dan 71,69 kgf/mm?, dan hasil pengujian terendah
terdapat pada spesimen pengujian yang telah dilakukan proses heat treatment
dengan nilai yield strenght dan tensile strenght yaitu 26,82 kgf/mm? dan 55,47
kgf/mm? . Presesntasi elongation didapatkan bahwa persentase tertinggi pada
spesimen heat treatment temperatur 900°C dengan nilai 28,93 % serta paling rendah
pada spesimen raw materials dengan nilai 24,8 %, dan pada presentase reduction
area persentase tertinggi didapat pada spesimen heat treatment temperatur 800°C
dengan nilai 64,4 % dan nilai presentase paling rendah didapatkan pada spesimen
heat treatment temperatur 900°C dengan nilai 50,77 %. Dari hasil pengujian
kekerasan terdapat penurunan tingkat kekerasan dari hasil proses heat treatment
dengan raw materials, dimana pada raw material nilai kekerasan yang didapat ialah
91,98 HRB serta pada spesimen proses heat treatment kekerasan tertinggi didapat
pada temperatur 750°C dengan nilai kekerasan 89,03 HRB dan palling rendah pada
temperatur 900°C dengan nilai 82,51 HRB. Serta pada pegamatan mikrostruktur
dari keseluruhan pengujian yang dilakukan struktur fasa ferrite dan pearlite, akan
tetapi dominasi pertumbuhan pearlite dan penurunan fasa ferrite pada spesimen
heat treatment cukup signifikan, pada raw materials presentase fasa ferrite dan
pearlite ialah 44,949% dan 55,051% serta pada spesimen proses heat treatment
tempearatur 750°C pertumbuhan persentase pearlite meningkat hingga 73,575%
dan terjadi penurunan presentase ferrite sampai dengan 26,425% yang
mengakibatkan tingkat kekerasannya lebih tinggi dari spesimen lainnya, dan pada
temperatur 850°C terjadi peningkatan presentase pearlite hingga 69,657% dan
penurunan fasa ferrite hingga 30,343% yang mengakibatkan terjadi peningkatan
kekerasan pada temperatur 850°C. Spesimen pengujian yang telah diberikan proses
heat treatment dengan variasi temperatur yang diberikan dapat menurunkan tingkat
kekuatan tarik, kekerasan, dan mikrostruktur. Sesuai-dengan hasil pengujian bahwa
raw materials mendapatkan nilai lebih baik dibandingkan dengan spesimen yang
telah diproses heat treatment.

Kata Kunci : Baja karbon sedang, perlakukan panas, normalizing,
kekuatan tarik, kekerasan, mikrostruktur.
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ABSTRACT

This research uses an experimental method, aiming to determine the effect
of variations in the normalizing temperature of medium carbon steel on tensile
strength, hardness and microstructure values. Carbon steel being formed into test
specimens is heat treated until it reaches austenite temperature and is given a
holding time of 60 minutes and cooled with air. The basic material uses medium
carbon steel containing 0.38% carbon, starting with making tensile test specimens
(ASTM E8), hardness is carried out using the Rockwell type B method, and
microstructure observations are carried out using an optical microscope. As a
comparison, for each test, one specimen was not subjected to a heat treatment
process. The tensile test results showed a decrease in the strength level of the test
specimens, for the raw materials test specimens the yield strength and tensile
strength values obtained the highest values, namely 58.63 kgf/mm2 and 71.69
kgf/mm2, and the lowest test results were found on the test specimens that had been
carried out. heat treatment process with yield strength and tensile strength values
of 26.82 kgf/mm2 and 55.47 kgf/mm2. It was found that the highest percentage of
elongation was in the heat treated specimen at a temperature of 9000C with a value
of 28.93% and the lowest was in the raw materials specimen with a value of 24.8%,
and in the reduction area percentage the highest percentage was obtained in the
heat treated specimen at a temperature of 8000C with a value of 64. 4% and the
lowest percentage value was obtained for the heat treated specimen at a
temperature of 9000C with a value of 50.77%. From the hardness test results, there
is a decrease in the level of hardness from the results of the heat treatment process
with raw materials, where for raw materials the hardness value obtained is 91.98
HRB and for the heat treatment process specimens the highest hardness is obtained
at a temperature of 7500C with a hardness value of 89.03 HRB and The lowest was
at a temperature of 9000C with a value of 82.51 HRB. As well as observing the
microstructure of all tests carried out on the structure of the ferrite and pearlite
phases, however, the dominance of pearlite growth and decrease in the ferrite
phase in heat treated specimens is quite significant, in raw materials the percentage
of ferrite and pearlite phases is 44.949% and 55.051% as well as in heat treated
specimens. treatment temperature 7500C, the growth of the pearlite percentage
increased to 73.575% and there was a decrease in the ferrite percentage to
26.425% which resulted in a higher level of hardness than other specimens, and at
a temperature of 8500C there was an increase in the pearlite percentage up to
69.657% and a decrease in the ferrite phase up to 30.343% which resulted in an
increase in hardness at a temperature of 8500C. Test specimens that have been
given a heat treatment process with variations in temperature can reduce the level
of tensile strength, hardness and microstructure. In accordance with the test results,
raw materials get better scores compared to specimens that have been heat treated.

Keywords : Medium carbon steel, heat treatment, normalizing, tensile
strenght, hardness, microstructure
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