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ABSTRAK

Tingginya ketergantungan terhadap material impor untuk komponen turbin PLTP
mendorong pengembangan material lokal yang memiliki performa setara. Evaluasi
terhadap kemampuan PT SPVMB dalam memproduksi baja nirkarat 17-4 PH
melalui metode investment casting menjadi penting guna mendukung substitusi
material impor pada aplikasi geotermal. Penelitian ini bertujuan untuk merekayasa
dan mengkarakterisasi baja nirkarat 17-4 PH sebagai material kandidat blade
turbin Pembangkit Listrik Tenaga Panas Bumi (PLTP), guna meningkatkan
ketahanan energi melalui pendekatan mikrostruktur dan sifat mekanik serta
korosinya. Material difabrikasi menggunakan metode investment casting di PT
SPVMB dan dilakukan empat variasi-kondisi perlakuan panas, yaitu H900 (A),
H1025 (C), nilai rata-rata keduanya (AVG/B), dan tanpa perlakuan panas (as-
cast/D), berdasarkan standar ASTM A747. Karakterisasi dilakukan melalui uiji
kekerasan (HRC dan HB), tarik (UTS, YS, elongasi, modulus elastisitas), uji korosi
elektrokimia menggunakan® larutan brine PLTP- Dieng, serta pengamatan
mikrostruktur menggunakan mikroskop optik. Hasil uji menunjukkan bahwa
perlakuan H900 menghasilkan’kekerasan dan yield strength tertinggi (48,46 HRC
dan 939,25 MPa), namun memiliki laju korosi relatif tinggi (0,053 mm/tahun).
Sebaliknya, perlakuan H1025 memberikan performa yanglebih seimbang dengan
yield strength 860,91 MPa, kekerasan 43,88 HRC, dan laju korosi terendah
sebesar 0,027 mm/tahun. Sampel_ H1025 juga menunjukkan mikrostruktur
martensit-tempered yang lebih halus dan, homogen, berkontribusi terhadap
ketahanan korosi yang lebih baik. Berdasarkan perbandingan dengan standar
minimum material blade turbin PLTP (laju korosi'<0,1mm/tahun, kekerasan 42—
48 HRC, dan yield strength->800 MPa), sampel H1025 dinilai paling sesuai untuk
digunakan dalam aplikasi- tersebut. Temuan ini_menunjukkan bahwa kontrol
perlakuan panas dapat secara signifikan meningkatkan performa baja nirkarat 17-
4 PH dalam lingkungan korosif geothermal.

Kata kunci: 17-4 PH stainless steel, heat treatment, turbin PLTP, korosi
geothermal, karakterisasi material.
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ABSTRACT

The high dependence on imported materials for PLTP turbine components
encourages the development of local materials that have equivalent performance.
Evaluation of PT SPVMB's ability to produce 17-4 PH stainless steel through the
investment casting method is important to support the substitution of imported
materials in geothermal applications. This study aims to engineer and characterize
17-4 PH stainless steel as a candidate material for geothermal power plant (GPP)
turbine blades, in order to enhance energy durability through microstructural
control and optimization of mechanical and corrosion properties. The material was
fabricated using the investment casting method at PT SPVMB, followed by four
different heat treatment conditions: H900 (A), H1025 (C), an intermediate
treatment (AVG/B), and an untreated as-cast condition (D), based on ASTM A747
standards. Characterization involved hardness testing (HRC and HB), tensile
testing (UTS, YS, elongation, Young’s modulus), electrochemical corrosion testing
using brine solution from the Dieng GPP, and-microstructure observation via optical
microscopy. The results showed that the H900-treated sample exhibited the highest
hardness and yield.strength, (48.46 HRC and 939.25 MPa, respectively) but had a
relatively high corrosion rate 7(0.053 mm/year). Conversely, the H1025-treated
sample demonstrated the most balanced performance, with a yield strength of
860.91 MPa, hardness of 43.88 HRC, and the lowest corrosion rate of 0.027
mm/year. The H1025 condition also exhibited a fine, homogeneous tempered
martensitic structure, contributing to .superior corrosion resistance.Compared to
the minimum requirements for GPP turbinesxblade materials (corrosion rate <0.1
mm/year, hardness 42-48 HRC, and yield strength/>800 MPa), the H1025-treated
sample was found to be the most suitable. These findings highlight that appropriate
heat treatment can significantly enhance the performance of 17-4 PH stainless
steel for geothermal environments.

Keywords: 17-4 PH stainless steel, heat treatment, geothermal turbine blade,
corrosion resistance, material characterization.
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