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RINGKASAN 

 Seiring perkembangan industri, kebutuhan dalam peningkatan sifat mekanik 

material semakin diperlukan. Salah satu metode yang dapat digunakan adalah pack 

carburizing serta dengan memanfaatkan penggunaan katalis yang ramah 

lingkungan, seperti cangkang telur ayam (Gallus gallus domesticus) sebagai 

alternatif karena memiliki kandungan kalsium karbonat di dalamnya. Penelitian ini 

bertujuan untuk menganalisis pengaruh variasi persentase katalis dan karbon berupa 

arang alaban (5%:95%, 10%:90%, dan 15%:85%) dan media pendingin terhadap 

sifat mekanik Baja AISI 1040, yaitu dengan uji kekerasan dan uji kelelahan 

(fatigue) dengan standar ASTM E-466 dan ASTM A956. Hasil penelitian 

menunjukkan bahwa variasi persentase katalis dan media pendingin berpengaruh 

signifikan terhadap nilai kekerasan dan kelelahan baja AISI 1040. Dengan 

persentase 15%:85% pada media pendingin air memiliki nilai kekerasan dan 

kelelahan tertinggi yaitu sebesar 183 HV dan 1.085.818 siklus, namun pada media 

pendingin oli SAE 15W-40 seiring bertambahnya persentase katalis nilai kelelahan 

yang dihasilkan semakin menurun. 

 

Kata Kunci: Pack Carburizing, Kalsium Karbonat (CaCO₃), Arang Alaban, 

Variasi Persentase Katalis, Media Pendingin, Kekerasan, Kelelahan. 
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SUMMARY 

 The advancement of industrial development has increased the need to 

improve the mechanical properties of materials. One method that can be applied is 

pack carburizing, combined with the use of environmentally friendly catalysts. 

Chicken eggshells (Gallus gallus domesticus) can be utilized as an alternative 

catalyst due to their calcium carbonate content. This study aims to analyze the effect 

of variations in catalyst and carbon composition using alaban charcoal (5%:95%, 

10%:90%, and 15%:85%) and cooling media on the mechanical properties of AISI 

1040 steel, evaluated through hardness and fatigue tests based on ASTM E-466 and 

ASTM A956 standards. The results indicate that variations in catalyst percentage 

and cooling media significantly affect the hardness and fatigue properties of AISI 

1040 steel. The highest hardness and fatigue values were obtained at a 15%:85% 

composition with water as the cooling medium, reaching 183 HV and 1,085,818 

cycles. However, when using SAE 15W-40 oil as the cooling medium, the fatigue 

value decreased as the catalyst percentage increased. 

 

Keywords: Pack Carburizing, Calcium Carbonate (CaCO₃), Alaban Charcoal, 

Catalyst Percentage Variation, Cooling Media, Hardness, Fatigue. 
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