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ABSTRAK

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

Poros yang tidak sejajar (misalignment) merupakan salah satu penyebab utama
gangguan pada sistem transmisi daya, terutama pada mesin rotasi seperti motor dan
generator. Ketidaksesuaian posisi poros dapat menyebabkan peningkatan getaran,
suhu berlebih, serta penurunan efisiensi sistem. Berdasarkan permasalahan
tersebut, penelitian ini bertujuan untuk merancang dan membangun simulator shaft
alignment berbasis variasi misalignment dengan metode Face and Rim, serta
menganalisis pengaruh misalignment angular terhadap kinerja sistem motor—
generator secara eksperimental. Metodologi penelitian meliputi perancangan dan
fabrikasi simulator, simulasi static structural menggunakan software SolidWorks,
serta pengujian eksperimental pada kondisi alignment dan misalignment angular.
Komponen utama yang digunakan yaitu motor listrik tiga fasa 1,1 kW, 2850 rpm,
380/220 V (frame 80M) sebagai penggerak, generator DC Forza BG 2200 L dengan
daya keluaran 2,2 kW dan tegangan 220 V DC sebagai beban, serta kopling
fleksibel tipe FCL-90 sebagai penghubung poros. Peralatan pengukuran meliputi
dial indicator, feeler gauge, tachometer, vibration meter SKF, clamp meter, dan
thermal imager. Metode pengujian dilakukan dengan metode Face and Rim, di
mana dial indicator dipasang pada permukaan rim untuk mengukur offset radial dan
pada permukaan face untuk mengukur angular misalignment. Pengujian dilakukan
pada tiga variasi beban (350 W, 600 W, dan 1000 W) untuk membandingkan
kondisi alignment dan misalignment. Parameter yang diamati meliputi getaran
(mm/s), suhu (°C), dan efisiensi sistem (%). Hasil pengujian menunjukkan bahwa
pada kondisi alignment, nilai getaran berada dalam kategori satisfactory
berdasarkan standar ISO 10816 (0,72-1,8 mm/s). Namun pada kondisi
misalignment angular, terjadi peningkatan signifikan dengan nilai getaran
maksimum mencapai 10,7 mm/s pada arah horizontal NDE motor, yang tergolong
kategori unacceptable (>4,5 mm/s). Terjadi angular deviation sebesar 0,283°
vertikal dan 0,225° horizontal. Suhu tertinggi tercatat 67,1°C pada titik DE motor
dengan pembebanan 1000 W, sedangkan efisiensi tertinggi hanya mencapai 57,2%
pada beban 600 W. Hasil simulasi static structural menunjukkan faktor keamanan
minimum sebesar 59, yang masih berada jauh di atas batas desain (1,5-2), sehingga
poros dinyatakan aman terhadap beban nominal. Dari hasil tersebut, dapat
disimpulkan bahwa simulator yang dikembangkan efektif menggambarkan
pengaruh misalignment terhadap peningkatan getaran dan suhu serta penurunan
efisiensi. Alat ini dapat digunakan sebagai media pembelajaran praktis dan
penelitian dalam bidang pemeliharaan mesin rotasi dan sistem transmisi daya.

Kata Kunci: shaft alignment, face and rim, angular misalignment, getaran,
efisiensi.



ABSTRACT

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

Shaft misalignment is one of the main causes of disturbance in power
transmission systems, particularly in rotating machinery such as motors and
generators. Misaligned shafts can lead to excessive vibration, increased
temperature, and decreased system efficiency. Based on these issues, this study
aims to design and develop a shaft alignment simulator based on misalignment
variations using the Face and Rim method, and to analyze the effect of angular
misalignment on the performance of a motor—generator system through
experimental testing. The research methodology includes the design and
fabrication of the simulator, static structural simulation using SolidWorks, and
experimental testing under both alignment and angular misalignment conditions.
The main components consist of a three-phase induction motor (1.1 kW, 2850 rpm,
3807220 V, frame 80M) as the driver, a Forza BG 2200 L DC generator (2.2 kW,
220 V DC) as the load, and an FCL-90 flexible coupling connecting the shafis.
Measuring instruments include a dial indicator, feeler gauge, tachometer, vibration
meter (SKF), clamp meter, and thermal imager. The Face and Rim method was
used as the alignment reference, where the dial indicator was positioned on the rim
surface to measure radial offset and on the face surface to measure angular
deviation. Tests were performed under three load conditions (350 W, 600 W, and
1000 W) to compare alignment and misalignment behavior. The measured
parameters were vibration velocity (mm/s), temperature (°C), and system efficiency
(%). The results show that under aligned conditions, vibration values were within
the satisfactory range according to ISO 10816 standards (0.72—1.8 mm/s). Under
angular misalignment, however, a significant increase occurred with a maximum
vibration of 10.7 mm/s at the motor NDE horizontal direction, categorized as
unacceptable (>4.5 mm/s). The angular deviation between the shafts was measured
at 0.283° vertically and 0.225° horizontally. The highest temperature recorded was
67.1°C at the motor DE point under a 1000 W load, while the highest efficiency
reached only 57.2% at 600 W. The static structural simulation showed a minimum
safety factor of 59, indicating that the shaft remains safe under nominal loading. In
conclusion, the developed simulator effectively demonstrates the impact of
misalignment on vibration and temperature increase as well as efficiency
reduction. It can serve as an educational and research tool for understanding
maintenance and performance analysis of rotating machinery and power
transmission systems.

Keywords: shaft alignment, face and rim, angular misalignment, vibration,
efficiency.
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