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ABSTRAK 

Penelitian ini bertujuan mengoptimalkan desain layout pengecoran Rear Disc Brake 

berbahan besi cor FC 250 dengan simulasi MagmaSoft dan validasi melalui uji 

kekerasan aktual. Masalah utama adalah deviasi kekerasan tinggi (34 HB) pada desain 

eksisting akibat thermal shock, yang memaksa perpanjangan waktu pendinginan dari 

40 menjadi 70 menit dan menurunkan efisiensi produksi. Penelitian dilakukan dengan 

merancang alternatif layout, mensimulasikannya menggunakan MagmaSoft, 

mengimplementasikan desain terbaik pada produksi aktual, serta menganalisis hasil 

kekerasan menggunakan Paired t-Test dan Wilcoxon Signed-Rank Test. Hasil 

menunjukkan desain optimal dengan modifikasi feeder dan ingate menghasilkan 

deviasi kekerasan simulasi 6 HB tanpa indikasi thermal shock, sedangkan 

implementasi aktual menghasilkan deviasi 8–10 HB yang lebih seragam dibanding 

kondisi awal. Analisis statistik membuktikan adanya perbedaan signifikan pada nilai 

kekerasan absolut (p-value <0.05), tetapi tidak pada deviasi dalam satu produk (p-value 

>0.05). Dari sisi efisiensi, penggunaan MagmaSoft menurunkan leadtime 

pengembangan 32.9% dan biaya 54%. Penelitian ini menyimpulkan bahwa optimasi 

desain layout dengan MagmaSoft mampu meningkatkan keseragaman kekerasan 

sekaligus memberikan efisiensi waktu dan biaya pengembangan bagi perusahaan. 

Kata kunci: optimasi desain, pengecoran, Rear Disc Brake, MagmaSoft, nilai 

kekerasan Brinell, thermal shock 
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OPTIMIZATION OF REAR DISC BRAKE CASTING LAYOUT DESIGN USING 

MAGMASOFT SIMULATION SOFTWARE AND VALIDATION OF 

SIMULATION RESULTS WITH ACTUAL HARDNESS TESTING 

 

Akbar Surveyogi 

 

ABSTRACT 

This research aims to optimize the layout design of the Rear Disc Brake casting made 

from FC 250 cast iron using MagmaSoft simulation and validation through actual 

hardness tests. The main problem was the deviation of the high hardness (34 HB) in 

the existing design due to thermal shock, which forced an extension of the cooling time 

from 40 to 70 minutes and reduced production efficiency. The research was carried out 

by designing alternative layouts, simulating them using MagmaSoft, implementing the 

best design in actual production, and analyzing hardness results using the Paired t-

Test and Wilcoxon Signed-Rank Test. The results show that the optimal design with 

feeder and ingate modifications produces a simulated hardness deviation of 6 HB 

without any indication of thermal shock, while the actual implementation produces a 

deviation of 8–10 HB which is more uniform compared to the initial conditions. 

Statistical analysis proves that there is a significant difference in the absolute hardness 

value (p-value <0.05), but not in the deviation within one product (p-value >0.05). In 

terms of efficiency, using MagmaSoft reduces development lead time by 32.9% and 

costs by 54%. This research concludes that optimizing layout design with MagmaSoft 

is able to increase hardness uniformity while providing time and development cost 

efficiency for companies. 

Keywords: design optimization, casting, Rear Disc Brake, MagmaSoft, Brinell 

Hardness Value, thermal shock 
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