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INTISARI

Sistem pendingin kendaraan berperan kritis dalam menjaga stabilitas termal
mesin. Tube radiator berbahan kuningan (Cu 67%, Zn 32%) rentan terhadap
dezinkifikasf akibat kontak dengan media pendingin pada suhu tinggi. Di lapangan,
banyak operator armada bus menggunakan air kondensat AC sebagai pengganti
coolant komersial dengan alasan biaya awal yang rendah. Penelitian ini bertujuan
menganalisis laju korosi tube radiator kuningan pada tiga media pendingin:
Coolant EG Based, Coolant Water Based, dan Air Kondensat AC; mengidentifikasi
media dengan ketahanan korosi terbaik; serta menghitung potensi penghematan
biaya siklus hidup.

Metode yang digunakan adalah weight /oss berdasarkan standar ASTM G31-
99 selama 28 hari dengan interval 7 hari. Spesimen berupa tube radiator kuningan
berukuran 100x20x0,5 mm dengan massa awal rata-rata 1,40 gram dan luas
permukaan 24,7 cm2. Laju korosi dihitung menggunakan persamaan CR = (K X
AW) /(D x T x A) dengan K = 8,76 x 104.

Hasil penelitian menunjukkan bahwa Coolant EG Based menghasilkan laju
korosi 0,0000 mm/year tidak terdeteksi pada seluruh interval pengujian — dan
masuk kategori Outstanding menurut klasifikasi Fontana (1987). Coolant Water
Based menghasilkan 0,0251-0,0335 mm/year, sedangkan Air Kondensat AC stabil
di 0,0251 mm/year, keduanya masuk kategori Baik. Analisis data aktual PT. New
Shantika Bangun Perkasa (Oktober 2024—November 2025) mengidentifikasi 110
kejadian kerusakan radiator pada 32 unit armada dengan biaya terverifikasi Rp
45.780.000 per tahun. Pola kerusakan berulang dengan interval 31-56 hari
konsisten dengan mekanisme dezinkifikasi progresif. Penggunaan Coolant EG
Based menghasilkan penghematan bersih terverifikasi Rp 10.335.000 per tahun
untuk 32 unit armada, di mana satu penggantian radiator akibat korosi berat setara

biaya Coolant EG Based selama hampir 10 tahun.

Kata Kunci: laju korosi, tube radiator, kuningan, coolant, air kondensat AC,

weight loss, dezinkifikasi, life cycle cost



ABSTRACT

The vehicle cooling system plays a critical role in maintaining engine thermal
stability. Brass radiator tubes (Cu 67%, Zn 32%) are vulnerable to dezincification
due to contact with cooling media at high temperatures. In the field, many bus
fleet operators use AC condensate water as a substitute for commercial coolant
due to its low initial cost. This study aims to analyze the corrosion rate of brass
radliator tubes in three cooling media: EG Based Coolant, Water Based Coolant,
and AC Condensate Water; identify the medium with the best corrosion resistance;
and calculate potential life cycle cost savings.

The weight loss method based on ASTM G31-99 standard was used over 28
days with 7-day intervals. Specimens were brass radiator tubes measuring
100x20x0.5 mm with an initial average mass of 1.40 grams and surface area of
24.7 cm?. Corrosion rate was calculated using CR = (K x AW) / (D x T x A) with
K=876 x 104

Results show that EG Based Coolant produced a corrosion rate of 0.0000
mmyyear — undetected throughout the testing period — classified as "Very Good"
per Fontana (1987). Water Based Coolant reached 0.0251-0.0335 mmy/year and
AC Condensate Water stabilized at 0.0251 mmy/year, both classified as "Adequate”.,
Analysis of actual expenditure data from PT. New Shantika Bangun Perkasa
(October 2024-November 2025) identified 110 radiator failure incidents across 32
fleet units totaling Rp 45,780,000 per year. Recurrent failure patterns at 31-56
aay intervals are consistent with progressive dezincification mechanisms. Using EG
Based Coolant generates verified net savings of Rp 10.335.000 per year for 32
fleet units, where a single radiator replacement due to severe corrosion equals

nearly 10 years of EG Based Coolant costs.

Keywords: corrosion rate, radiator tube, brass, coolant, AC condensate water,

weight loss, dezincification, life cycle cost



