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RINGKASAN

Baja ST-41 banyak diaplikasikan sebagai komponen mesin industri, namun memiliki
kekerasan awal yang relatif rendah. Penelitian ini bertujuan menganalisis pengaruh
temperatur austenitisasi (750 °C, 850 °C), holding time (0, 60, 120 menit), dan konsentrasi
media quenching Polyvinyl Pyrrolidone (PVP) K-90 (5%, 10%) terhadap kekerasan
Vickers serta struktur mikro baja ST-41. Metode penelitian yang diterapkan adalah
eksperimen faktorial 2 x 3 x 2 menggunakan 36 spesimen. Pengujian kekerasan dilakukan
menggunakan portable hardness tester skala Vickers, sedangkan fasa struktur mikro diuji
melalui mikroskop optik pasca-pengetsaan Nital 2%. Data dianalisis secara statistik
menggunakan analisis ragam (ANOVA). Hasil menunjukkan perlakuan panas quenching
berhasil meningkatkan kekerasan baja dibandingkan material mentah (93 HV). Kekerasan
tertinggi sebesar 126 HV dicapai pada temperatur 850 °C, holding time 120 menit, dan
konsentrasi PVP K-90 5%. Sebaliknya, kekerasan terendah sebesar 102,33 HV diperoleh
pada temperatur 750 °C, holding time 120 menit, dan konsentrasi PVP K-90 10%.
Temperatur 850 °C memicu pembentukan austenit penuh, sementara konsentrasi PVP K-
90 yang lebih rendah (5%) mempercepat laju pendinginan sehingga meningkatkan
kekerasan. Struktur mikro seluruh variasi didominasi fasa Ferrit dan Pearlit. ANOVA
membuktikan temperatur dan konsentrasi PVP K-90 berpengaruh signifikan terhadap
kekerasan, sedangkan holding time tidak berpengaruh signifikan (p = 0,2715 > 0,05).

Kata kunci: Baja ST-41, Quenching, PVP K-90, Temperatur Austenitisasi, Holding Time,
Kekerasan, Struktur Mikro



SUMMARY

ST-41 steel is widely utilized for industrial machine components, yet it exhibits relatively
low initial hardness. This study aims to analyze the effects of austenitizing temperature
(750 °C, 850 °C), holding time (0, 60, 120 minutes), and Polyvinyl Pyrrolidone (PVP) K-
90 quenching media concentration (5%, 10%) regarding overall Vickers hardness
properties alongside microstructural formation in ST-41 steel. This research method
employed a 2 x 3 x 2 factorial experimental design with 36 specimens. Hardness was
measured using a portable Vickers tester, while microstructural phases were examined via
optical microscopy following 2% Nital etching. Data were statistically evaluated using
Analysis of Variance (ANOVA). The results revealed that quenching effectively enhanced
steel hardness compared to the raw material (93 HV). The peak hardness of 126 HV was
achieved at 850 °C, a 120-minute holding time, and 5% PVP K-90. Conversely, the lowest
hardness of 102.33 HV was recorded at 750 °C, 120 minutes, and 10% PVP K-90. Heating
to 850 °C induced full austenitization, whereas the lower PVP K-90 concentration (5%)
accelerated the cooling rate, thereby boosting hardness. Microstructures across all
variations were predominantly composed of Ferrite and Pearlite phases. ANOVA
confirmed that temperature and PVP K-90 concentration significantly influenced hardness,
whereas holding time showed no statistically significant effect (p = 0.2715 > 0.05)

Keywords: ST-41 Steel, Quenching, PVP K-90, Austenitizing Temperature, Holding Time,
Hardness, Microstructure
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