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ABSTRAK

RANCANG BANGUN SIMULATOR SHAFT ALIGNMENT BERBASIS
MISALIGNMENT DENGAN METODE FACE AND RIM (TUGAS
KHUSUS: PERHITUNGAN OFFSET)

Penelitian ini dilakukan karena ketidaksejajaran poros (misalignment) pada sistem
motor dan generator dapat menyebabkan peningkatan getaran, penurunan efisiensi,
serta kenaikan temperatur, yang berdampak pada menurunnya keandalan mesin.
Tujuan penelitian ini adalah merancang dan menguji simulator shaft alignment
berbasis metode face and rim untuk mengetahui pengaruh perbedaan kondisi
alignment dan misalignment offset terhadap kinerja sistem motor—generator.
Metodologi penelitian meliputi perancangan, simulasi statik struktural, fabrikasi
alat, dan pengujian eksperimental menggunakan motor listrik tiga fasa 1,1 kW,
generator DC Forza BG 2200 L, dan kopling fleksibel FCL-90. Pengujian dilakukan
dengan variasi beban 350 W, 600 W, dan 1000 W, sementara kecepatan putaran
dijaga konstan. Misalignment diterapkan pada arah vertikal ke bawah sebesar 0,15
mm dan arah horizontal ke kanan sebesar 0,4 mm berdasarkan hasil pengukuran
metode Face and Rim. Hasil simulasi menunjukkan tegangan maksimum 2,07 MPa,
regangan 1,01x107%, dan faktor keamanan 59. Pada kondisi alignment, getaran rata-
rata 0,8 mm/s, efisiensi 82—84%, dan temperatur stabil di 40-45°C. Sedangkan pada
misalignment offset, getaran meningkat hingga 11 mm/s, efisiensi menurun menjadi
70-73%, dan temperatur naik hingga 55-60°C. Hasil tersebut membuktikan bahwa
misalignment vertikal dan horizontal memberikan pengaruh signifikan terhadap
peningkatan getaran, penurunan efisiensi, dan kenaikan temperatur pada sistem
motor—generator.

Kata Kunci: Shaft alignment, misalignment offset, face and rim, getaran, efisiensi,
temperatur.



ABSTRACT

DESIGN OF SHAFT ALIGNMENT SIMULATOR BASED ON
MISALIGNMENT WITH FACE AND RIM METHOD (SPECIFIC
TASK: OFFSET CALCULATION)

This research was conducted because shaft misalignment in motor—generator
systems can cause increased vibration, decreased efficiency, and higher
temperature, which reduce machine reliability. The purpose of this study is to design
and test a shaft alignment simulator based on the Face and Rim method to
determine the effect of different alignment and misalignment offset conditions on
the performance of a motor—generator system. The methodology includes design,
static structural simulation, fabrication, and experimental testing using a three-
phase 1.1 kW electric motor, a Forza BG 2200 L DC generator, and an FCL-90
flexible coupling. The experiment was carried out under load variations of 350 W,
600 W, and 1000 W, while maintaining a constant rotational speed. Misalignment
was applied in the vertical direction downward by 0.15 mm and in the horizontal
direction to the right by 0.4 mm, based on measurements using the Face and Rim
method. Simulation results show a maximum stress of 2.07 MPa, strain of
1.01 %107, and a safety factor of 59. Under alignment conditions, average vibration
was 0.8 mm/s, efficiency ranged from 82—-84%, and temperature remained stable at
40—45°C. Under misalignment offset conditions, vibration increased to 11 mm/s,
efficiency decreased to 70-73%, and temperature rose to 55—60°C. The results
confirm that vertical and horizontal misalignment significantly affect vibration
increase, efficiency reduction, and temperature rise in the motor—generator system.

Keywords: Shaft alignment, misalignment offset, Face and Rim, vibration,
efficiency, temperature.
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