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ABSTRAK 

Vertical Drop Lifter digunakan di industri otomotif untuk mengangkat kendaraan atau 

komponen secara vertikal dalam proses produksi. Kinerja motor induksi tiga fasa 

sebagai penggerak utama sangat dipengaruhi oleh variasi berat beban kendaraan yang 

diangkat, terutama terkait daya, torsi, arus, dan frekuensi. Permasalahan yang dihadapi 

adalah peningkatan konsumsi daya dan torsi serta penurunan efisiensi ketika beban 

semakin berat, yang berpotensi mengurangi umur pakai komponen dan efisiensi energi 

sistem. Penelitian ini bertujuan untuk menganalisis pengaruh variasi berat beban 

kendaraan terhadap kinerja motor induksi tiga fasa pada sistem vertical drop lipfter. 

Metode yang digunakan adalah pendekatan kuantitatif dengan eksperimen lapangan. 

Pengujian dilakukan pada tiga variasi beban chassis kendaraan, yaitu City Car (250 

kg), MPV (410 kg), dan SUV (500 kg), melalui pengukuran parameter kelistrikan 

motor pada fase akselerasi, steady state, dan deselerasi. Data arus, frekuensi, dan 

tegangan diperoleh menggunakan clamp ampere meter dan perangkat lunak 

MELSOFT FR Configurator. Hasil penelitian menunjukkan bahwa semakin besar 

beban yang diangkat, waktu pencapaian frekuensi stabil semakin lama, nilai frekuensi 

stabil menurun, slip meningkat, dan konsumsi daya serta arus bertambah. Torsi puncak 

tertinggi tercatat pada fase deselerasi akibat efek pengereman dinamis (dynamic 

braking). Efisiensi rata-rata berada pada kisaran 96–97% untuk beban ringan hingga 

sedang, namun cenderung menurun pada beban berat. Temuan ini menegaskan 

pentingnya pengaturan massa counterweight untuk menjaga kestabilan torsi, 

mengurangi konsumsi daya, dan mempertahankan efisiensi sistem. 

Kata kunci: Vertical drop lifter, daya motor, beban kendaraan, efisiensi sistem, torsi 

angkat. 
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ABSTRACT 

The Vertical Drop Lifter is widely used in the automotive industry to vertically lift 

vehicles or components during the production process. The performance of the three-

phase induction motor as the main drive is significantly influenced by variations in 

vehicle load, particularly in relation to power, torque, current, and frequency. The 

main issue encountered is the increase in power consumption and torque demand, 

along with a decrease in efficiency as the load becomes heavier, which may reduce 

component lifespan and overall energy efficiency of the system. This research aims to 

analyze the effect of vehicle load variation on the performance of a three-phase 

induction motor in a vertical drop lifter system. A quantitative approach with field 

experiments was employed. Tests were conducted on three vehicle chassis load 

variations, namely City Car (250 kg), MPV (410 kg), and SUV (500 kg), by measuring 

the motor’s electrical parameters during acceleration, steady-state, and deceleration 

phases. Current, frequency, and voltage data were obtained using a clamp ammeter 

and MELSOFT FR Configurator software. The results show that as the lifted load 

increases, the time required to achieve stable frequency becomes longer, the stable 

frequency decreases, slip increases, and both power consumption and current rise. 

The highest peak torque was recorded during the deceleration phase due to the effect 

of dynamic braking. The average efficiency ranged from 96% to 97% for light to 

medium loads, but tended to decline under heavy loads. These findings highlight the 

importance of proper counterweight adjustment to maintain torque stability, reduce 

power consumption, and sustain system efficiency. 

 

Keywords: Vertical Drop Lifter, motor power, vehicle load, system efficiency, lifting 

torque. 
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