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Abstrak 

Penelitian ini dilakukan untuk mengetahui pengaruh perlakuan quenching 

dan tempering terhadap struktur mikro, kekerasan dan ketangguhan pada 

material besi cor nodular. Proses perlakuan quenching dengan temperatur 

850ºC selama 30 menit pendingin media air dan dilanjut tempering dengan 

temperatur 650ºC ditahan selama 60 menit pendingin suhu kamar. Pada 

pengujian struktur mikro SEM pada material quenching muncul fasa 

martensit, setelah proses tempering fasa martensit berubah menjadi fasa 

martensit temper yang memiliki ketangguhan namun kekerasannya lebih 

rendah dari fasa martensit. Sehingga hasil pengujian kekerasan Rockwell 

perlakuan quenching mengalami peningkatan kekerasan 56,73 HRC 

setelah perlakuan tempering menurun 21,33 HRC dari kekerasan raw 

material 24,33 HRC. Hasil pengujian impak metode Charpy pada material 

quenching nilai ketangguhan menurun 0,068 (J/mm²) harga impak. 

Setelah tempering meningkat dengan energi impak 0,097 (J/mm²).  

 

Kata kunci : besi cor nodular, quenching, tempering, SEM, kekerasan, 

ketangguhan 
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Abstract 

This research was conducted to determine the effect of quenching and 

tempering treatment on microstructure, hardness and toughness of 

nodular cast iron material. The quenching treatment process with a 

temperature of 850ºC for 30 minutes cooling water media and continued 

tempering with a temperature of 650ºC held for 60 minutes cooling room 

temperature. In the SEM microstructure test on the quenching material, 

the martensite phase appears, after the tempering process the martensite 

phase changes to the tempered martensite phase which has toughness 

but lower hardness than the martensite phase. So that the results of the 

Rockwell hardness test with quenching treatment experienced an increase 

in hardness of 56.73 HRC after tempering treatment decreased by 21.33 

HRC from the hardness of raw material 24.33 HRC. The results of the 

impact test of the Charpy method on the quenching material, the 

toughness value decreased by 0.068 (J/mm²) the impact price. After 

tempering it increases with an impact energy of 0.097 (J/mm²). 

 

Keywords : nodular cast iron, quenching, tempering, SEM, hardness, 

toughness 
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