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ABSTRAK 

Desain engine mounting pada sistem engine sitting untuk memperbaiki 

karakteristik dinamis dan respons getaran. Latar belakang permasalahan muncul 

dari kebutuhan untuk meminimalkan getaran yang ditransmisikan dari mesin ke 

struktur pendukung, yang dapat mempengaruhi kenyamanan, keandalan, dan umur 

pakai komponen. Tujuan utama penelitian ini adalah mengevaluasi pengaruh 

modifikasi engine mounting terhadap frekuensi alami sistem, serta menganalisis 

perubahan respons displacement dan acceleration, dan memverifikasi kesesuaian 

desain modifikasi dengan kriteria batas getaran yang ditetapkan. 

Metodologi penelitian melibatkan pemodelan elemen hingga (FEM) untuk 

merepresentasikan sistem engine sitting dan engine mounting. Analisis modal 

dilakukan untuk menentukan frekuensi alami dan mode shapes, sementara analisis 

respons dinamis digunakan untuk mengevaluasi displacement dan acceleration di 

berbagai titik sistem. Data dari hasil analisis partisipasi faktor (ROTX, ROTY, 

ROTZ) menjadi fokus utama untuk mengidentifikasi kontribusi massa efektif dari 

setiap mode getaran terhadap respons keseluruhan. 

Hasil penelitian menunjukkan bahwa modifikasi engine mounting secara 

signifikan mengubah karakteristik dinamis sistem. Pada arah ROTX, total massa 

efektif adalah 550.125, sedangkan pada arah ROTY total massa efektif adalah 

39.2916. Peningkatan paling substansial terlihat pada arah ROTZ, dengan total 

massa efektif mencapai 4165.36, di mana Mode 1 (35.8814 Hz) dan Mode 2 

(55.8890 Hz) memberikan kontribusi massa efektif yang dominan (masing-masing 

809.513 dan 3355.26), menunjukkan keberhasilan dalam mengkonsentrasikan 

energi getaran pada mode-mode yang dapat dikelola. Secara keseluruhan, analisis 

mengindikasikan bahwa modifikasi desain engine mounting berhasil 

mengoptimalkan distribusi massa efektif dan partisipasi faktor, sehingga respons 

getaran diyakini telah sesuai dengan kriteria desain yang ditetapkan. 

Disimpulkan bahwa desain engine mounting yang dimodifikasi efektif 

dalam meningkatkan kinerja isolasi getaran sistem engine sitting dan memenuhi 

batasan-batasan teknis yang dipersyaratkan. Penelitian ini memberikan kontribusi 

pada pemahaman dan pengembangan desain engine mounting yang lebih efisien 

untuk aplikasi industri. 

 

Kata Kunci: Engine Mounting, Getaran, Analisis Modal, Faktor Partisipasi, Massa 

Efektif, Simulasi. 
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ABSTRACT 

Engine mounting design  on engine sitting systems  to improve dynamic 

characteristics and vibration response. The background of the problem arises from 

the need to minimize the vibrations transmitted from the engine to the support 

structure, which can affect the comfort, reliability and service life of the 

components. The main objective of this study is to evaluate the effect of engine 

mounting modifications  on the natural frequency of the system, as well as to 

analyze changes  in displacement and acceleration responses, and to verify the 

conformity of the modification design with the established vibration limit criteria. 

The research methodology involves modeling finite elements (FEM) to 

represent engine sitting and engine mounting systems. Capital analysis is performed 

to determine natural frequencies and mode shapes, while dynamic response analysis 

is used to evaluate displacement and acceleration at various points of the system. 

Data from the results of factor participation analysis (ROTX, ROTY, ROTZ) 

became the main focus to identify the effective mass contribution of each vibration 

mode to the overall response. 

The results of the study showed that the modification of the engine mount 

significantly changed the dynamic characteristics of the system. In the direction of 

ROTX, the total effective mass is 550,125, while in the direction of ROTY the total 

effective mass is 39,2916. The most substantial increase was seen in the direction 

of ROTZ, with a total effective mass of 4165.36, where Mode 1 (35.8814 Hz) and 

Mode 2 (55.8890 Hz) contributed a dominant effective mass (809.513 and 3355.26 

respectively), demonstrating success in concentrating vibrational energy on 

manageable modes. Overall, the analysis indicated that the engine mounting design 

modification  successfully optimized the effective mass distribution and factor 

participation, so that the vibration response was believed to have been in accordance 

with the established design criteria. 

It was concluded that the  modified engine mounting design  was effective 

in improving the vibration isolation performance  of the engine sitting system  and 

meeting the required technical limitations. This research contributes to the 

understanding and development  of more efficient engine mounting designs  for 

industrial applications. 

 

Keywords: Engine Mounting, Vibration, Capital Analysis, Participation Factor, 

Effective Mass, Simulation.


