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0 −𝑀𝜔̇𝑧 𝑀𝜔̇𝑦 0 0 0 0 0 0
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[

𝐹𝑥
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𝐹𝑧

] = [

𝑥̈0 0 −𝜔̇𝑧 𝜔̇𝑦

𝑦̈0 𝜔̇𝑧 0 −𝜔̇𝑥

𝑧̈0 −𝜔̇𝑦 𝜔̇𝑥 0
] [

𝑀
𝑀𝑥𝐺

𝑀𝑦𝐺

𝑀𝑧𝐺

]

[

𝑦𝐸𝐹𝑧 − 𝑧𝐸𝐹𝑦 − 𝑦𝐺𝐹𝑧 + 𝑧𝐺𝐹𝑦

𝑧𝐸𝐹𝑥 − 𝑥𝐸𝐹𝑧 + 𝑥𝐺𝐹𝑧 − 𝑧𝐺𝐹𝑥

𝑥𝐸𝐹𝑦 − 𝑦𝐸𝐹𝑥 − 𝑥𝐺𝐹𝑦 + 𝑦𝐺𝐹𝑥

] =

[

𝜔̇𝑥 0 0 −𝜔̇𝑦 0 −𝜔̇𝑧

0 𝜔̇𝑦 0 −𝜔̇𝑥 −𝜔̇𝑧 0

0 0 𝜔̇𝑧 0 −𝜔̇𝑦 −𝜔̇𝑥

]

[
 
 
 
 
 
 
𝐼𝑥𝑥

𝐼𝑦𝑦

𝐼𝑧𝑧

𝐼𝑥𝑦

𝐼𝑦𝑧

𝐼𝑥𝑧 ]
 
 
 
 
 
 

 

 

ۀ

ۀۀ

zۀyۀxۀ



 52    55-49(، صفحة 1401پایيز ) 68تحقيقات موتور، شمارة  فصلنامة علمي ،یفخار ديوح و يجانيعل دینو

 

FRF



 53    55-49(، صفحة 1401پایيز ) 68تحقيقات موتور، شمارة  فصلنامة علمي ،یفخار ديوح و يجانيعل دینو

 

ۀ

 

𝑥𝐺0.0024(m)0(m)

𝑦𝐺0.00041(m)0(m)

𝑧𝐺0.2547(m)0.250(m)

𝐼𝑥𝑥0.2414(kgm2)0.2666(kgm2)

𝐼𝑦𝑦0.2580(kgm2)0.2666(kgm2)

𝐼𝑧𝑧0.1078(kgm2)0.1066(kgm2)

𝐼𝑥𝑦0.0026(kgm2)0(kgm2)

𝐼𝑦𝑧0.0011(kgm2)0(kgm2)

𝐼𝑥𝑧-0.00045(kgm2)0(kgm2)

 

𝑥𝐺0.0027(m)0(m)

𝑦𝐺-0.00054(m)0(m)

𝑧𝐺0.2548(m)0.250(m)

𝐼𝑥𝑥0.2438(kgm2)0.2666(kgm2)

𝐼𝑦𝑦0.2603(kgm2)0.2666(kgm2)

𝐼𝑧𝑧0.1085(kgm2)0.1066(kgm2)

𝐼𝑥𝑦0.0024(kgm2)0(kgm2)

𝐼𝑦𝑧0.0013(kgm2)0(kgm2)

𝐼𝑥𝑧-0.0012(kgm2)0(kgm2)

N F 

kgm2I 

kg M 

rad/s2𝜔̇ 
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ABSTRACT ARTICLE INFO 

In performing vibration analysis of the car engine on the engine support, it 
is necessary to know the mass properties of the engine including mass, 
position of the center of mass and mass inertia moments. Because the car 
engine has a relatively complex geometric shape and is composed of 
different components with different densities, determining its mass 
properties faces many challenges. There are various methods to determine 
the mass properties of a car engine, one of the most common of which is 
the use of modal analysis (mass line method). In this paper, the mass line 
method is presented in order to finding the mass properties of rigid 
bodies. In order to evaluate the efficiency and accuracy of the method, 
dynamic modeling of a rigid body with known mass properties is 
performed in MSC Adams software. So according to the theory of mass line, 
the rigid body is hung from a soft suspension and a force is applied to it in 
different locations. Then, by performing Adams simulations, the 
corresponding acceleration values are extracted at various points. After 
that, the mass line method is coded in MATLAB software and the applied 
forces and accelerations obtained from Adams in the time domain are 
entered as input to the MATLAB code and by executing the MATLAB code, 
the mass properties of the rigid body are calculated. Finally, the values of 
the mass characteristics obtained from the MATLAB code are compared 
with the actual values of the rigid body simulated in Adams, and the 
accuracy of the mass line method in finding the mass properties is 
evaluated. 
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