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ABSTRAK

Keandalan sistem hidrolik pada alat berat Scissor Lift sangat bergantung pada kualitas fluida kerja,
di mana kontaminasi oli menjadi pemicu utama degradasi performa operasional. Penelitian ini
bertujuan untuk menganalisis pengaruh tingkat kontaminasi oli terhadap kinerja mekanis sistem
hidrolik pada unit Genie GS-1930 E-Drive, serta mengevaluasi efektivitas inspeksi visual sebagai
sistem peringatan dini (early warning system). Metode yang digunakan adalah kuantitatif-deskriptif
melalui observasi lapangan berbasis Condition-Based Maintenance (CBM). Pengambilan data
dilakukan secara berkala selama empat minggu dengan interval 25 jam operasi (dimulai dari Hour
Meter 200 hingga 275 jam). Parameter yang dievaluasi mencakup karakteristik visual pelumas,
tekanan statis sistem, temperatur operasi, dan waktu respons aktuator yang diuji dalam lima siklus
penuh. Hasil pengujian menunjukkan bahwa seiring bertambahnya jam kerja, fluida mengalami
transisi wujud dari kuning jernih menjadi coklat pekat bersuspensi partikulat akibat oksidasi termal
dan keausan abrasif. Akumulasi partikel tersebut memicu fenomena kebocoran internal (fluid
slippage) pada pompa roda gigi, yang berimplikasi pada penurunan tekanan statis sebesar 12,5%
(dari £2000 psi menjadi £1750 psi). Disipasi energi tekanan ini menyebabkan lonjakan temperatur
akhir operasi secara drastis sebesar 46,7% (dari 37,2°C menuju 54,6°C), yang merusak stabilitas
viskositas pelumas. Secara berantai, hambatan transmisi daya ini memperlambat respons pergerakan
naik platform sebesar 21,6% (menjadi 28,80 detik) dan pergerakan turun sebesar 19,6% (menjadi
29,50 detik), sehingga melampaui batas aman pabrikan. Kesimpulannya, inspeksi kualitatif
makroskopis terbukti valid sebagai instrumen deteksi dini, dan tingkat kontaminasi oli memberikan
dampak destruktif yang amat signifikan terhadap reduksi efisiensi transmisi daya serta keselamatan
operasional alat angkat vertikal.

Kata Kunci: Sistem Hidrolik, Kontaminasi Oli, Condition-Based Maintenance, Efisiensi
Volumetrik, Scissor Lift.



ABSTRACT

The reliability of the hydraulic system in Scissor Lift heavy equipment heavily depends on the quality
of the working fluid, where oil contamination serves as the primary trigger for operational
performance degradation. This study aims to analyze the effect of oil contamination levels on the
mechanical performance of the hydraulic system in the Genie GS-1930 E-Drive unit and to evaluate
the effectiveness of visual inspection as an early warning system. The method used was quantitative-
descriptive through field observation based on Condition-Based Maintenance (CBM). Data
collection was conducted periodically over four weeks with a 25-hour operational interval (starting
from Hour Meter 200 to 275 hours). The evaluated parameters included the visual characteristics
of the lubricant, static system pressure, operating temperature, and actuator response time tested
over five full cycles. The test results indicated that as the operating hours increased, the fluid
underwent a phase transition from clear yellow to dark brown with particulate suspensions due to
thermal oxidation and abrasive wear. The accumulation of these particles triggered internal fluid
slippage in the gear pump, resulting in a 12.5% decrease in static pressure (from £2000 psi to £1750
psi). The dissipation of this pressure energy caused a drastic surge in final operating temperature
by 46.7% (from 37.2°C to 54.6°C), which destroyed the lubricant's viscosity stability. Subsequently,
this power transmission obstruction slowed down the platform's upward response by 21.6% (to
28.80 seconds) and the downward movement by 19.6% (to 29.50 seconds), exceeding the
manufacturer's safe limits. In conclusion, macroscopic qualitative inspection is proven valid as an
early detection instrument, and oil contamination levels have a highly significant destructive impact
on the reduction of power transmission efficiency and the operational safety of vertical lifting
equipment.

Keywords: Hydraulic System, Oil Contamination, Condition-Based Maintenance, Volumetric
Efficiency, Scissor Lift.
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