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Abstract: In view of the ANSYS software is not suitable for mechanical dynamics 

analysis, ADAMS is not suitable for the condition of the finite element analysis software, 

ANSYS and ADAMS is put forward to combine two kinds of analysis software for 

simulation analysis was made on the flexible body, through the simulation results verify 

the feasibility of this method. 
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1.Introduction 

Generally speaking, static analysis can ensure that a mechanism can withstand a 

certain amount of stable load, but when the mechanism is subjected to motion load, it 

needs to conduct dynamic analysis.For kinematics and dynamics simulation analysis of 

mechanical systems, common analysis software is :a) kinematics simulation analysis 

software with rigid body as the main analysis object (e.g. ADAMS);b) finite element 

analysis software (such as ANSYS, Nastran, etc.) with flexible body as the main analysis 

object.The former analysis object is mainly rigid body model, while the latter is mainly 

flexible body model.In general engineering institutions, components are often used as 

rigid bodies in dynamic modeling, and elastic deformation is not considered in motion 

analysis.In fact, when the mechanism is under the action of a large load or when it is 

added or decelerated, the mechanism will produce a large elastic deformation. 

Therefore, to simulate the dynamic performance of the mechanism more truly, the 

components must be analyzed as elastomer. 

When the kinematics analysis of mechanical system is carried out, if the influence of 

flexible body is not taken into account, a large error will be caused.In turn, the motion 

of the whole system determines the stress and motion of each component, thus 

determining the stress and strain distribution within the component.Therefore, in order 

to accurately simulate the movement of the whole system and obtain the dynamic 

simulation results, we can combine ANSYS and ADAMS to use.Generally, ANSYS is not 
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suitable for dynamic analysis of mechanism, while ADAMS is not suitable for finite 

element analysis. Combining the two is conducive to learning from each other.ADAMS 

software is a famous mechanical system dynamics simulation analysis software, the 

main analysis object is a rigid body, but combined with ANSYS software can be 

considered analysis of the elastic component, as ADAMS analysis results can provide 

the corresponding boundary conditions for the analysis of ANSYS.[1] 

 

2.Interface Technology of ADAMS/ANSYS 

Since ADAMS can generate load files (i.e., lod files) used by ANSYS software when 

performing dynamic analysis, this file can output load spectrum and displacement 

spectrum information after dynamic simulation to ANSYS software.ANSYS directly calls 

this file to generate the boundary conditions of the force in the finite element analysis, 

and evaluates and studies the stress, strain and fatigue life.In this way, the stress and 

strain analysis results based on the accurate dynamic simulation results can be 

obtained and the calculation accuracy can be improved.In addition, when ANSYS 

conducts modal analysis, the flexible body modal neutral file (i.e., MNF file) used by 

ADAMS can be generated.Then using ADAMS Flex modules will be transferred to the 

file, to generate the model of flexible body, using modal superposition method to 

calculate its dynamic simulation in the process of deformation and force of the 

connected nodes.In this way, the elastic characteristics of parts can be considered in 

the dynamic model of mechanical system, and the accuracy of system simulation can 

be improved.[2] 

 

3.ANSYS/ADAMS Combined with Simulation Steps 

3.1ADAMS Output Boundary Condition (Maximum Force or Maximum Displacement) 

The steps of output finite element load (displacement, load spectrum, etc.) in ADAMS 

are as follows: 

1) Build the prototype model to create parts, add constraints, apply loads and conduct 

simulation analysis; 

2) Model test to determine the components and load operation points that need to be 

output load, and measure the corresponding characteristics, simulation analysis and 

animation play of the prototype; 

3) Draw the graph and output the corresponding load spectrum or displacement 

spectrum (including maximum force and displacement, etc.). 

 

3.2 Stress and Strain Analysis of Rigid Components 

(1) in 3 d software UG, Pro/E, etc.) draw the prototype model, transferred to the 

ADAMS software, set up the simulation analysis of the control parameters (such as 

analysis of types, time and step length, etc.), and then the dynamic analysis, the final 
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output displacement, force and other mechanical properties of the curve. The 

boundary conditions of some components in the mechanism are obtained. 

2) transferred to the model or directly to the ANSYS modeling in ANSYS, define the type 

of analysis, using the boundary conditions in the ADAMS model (usually the biggest 

load) on the applied load, the stress and strain component is calculated and the life of 

the evaluation and analysis. Through the analysis results, we can see the deformation 

shape of components and node cloud map, etc. 

 

3.3Stress and Strain Analysis of Flexible Member 

1) In the ANSYS software to establish the finite element model of flexible body 

components or from other software to the existing model and USES Adams. M ac 

macro file, generate the Adams software to the flexible body modal neutral file (. Mnf) 

2) Start ADAMS/View and input the above obtained flexible body modal neutral file, 

that is, establish the flexible model. 

In ADAM S software established under the rigid body model or from other CAD 

software paged, impose constraints (i.e., specify links between them and the flexible 

body) and the necessary load, the system dynamics simulation. 

After the analysis is completed, the load file (.lod file) required by ANSYS is output for 

linear superposition, so that the deformation of the flexible body is incorporated into 

the dynamic analysis and simulation of the mechanism. 

3) Return to the ANSYS program, ADAMS generated load file corresponding moment 

load applied to the flexible body, stress and strain analysis of flexible body, and the real 

component is out of shape. 

 

4.Examples of ANSYS and ADAMS 

In a crank-link mechanism: the crank speed is 1500rpm, the elastic modulus of the 

material used is 210e9 Pa, poisson ratio is 0.29, and the density is 7850 kg/m3. 

Firstly, the dynamic analysis of this mechanism was carried out under ADAM S, and the 

load spectrum information was obtained (as shown in FIG. 1 and FIG. 2). 

 

Figure 1                       Figure 2  
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In the ADAMS menu, select Plot tracking to get the boundary condition, that is, the 

maximum strength of crank Y is FYmax=899.9904N, and the maximum strength of 

crank X is FXmax=2270.3334N. 

This boundary condition is called directly in ANSYS to conduct stress analysis (see 

figure 3) and strain analysis (see figure 4) on the crank. 

If the crank and connecting rod are considered as flexible body, the dynamic analysis 

is carried out. 

First modal analysis in ANSYS, and then considering the deformation of flexible body in 

ADAMS, dynamics analysis, get the load boundary conditions, the last under ANSYS 

line about stress and strain analysis of flexible body. 

The crank model was set up under UG and transferred to ANSYS. The finite element 

analysis was carried out through the discretization of geometric model and the setting 

of material properties.The modal analysis results of the crank read in ADAMS, 

constraint and load, the system dynamics simulation, the analysis is completed the 

output chart or numerical, can also be output file is limited to other software 

compatibility.In this way, the deformation of crank is integrated into the dynamics 

simulation of the whole mechanism through the linear superposition of mode. 

 

Figure 3 

 

Figure 4 

 

5.Conclusion 

In this paper, ADAMS and ANSYS, two software commonly used in engineering 

simulation, are combined to analyze the dynamics and kinematics of flexible body.Thus, 
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the defects of using the two alone are overcome and the stress and strain situation of 

the mechanism is more real.A new idea is put forward for the concrete physical model 

of simulation analysis. The concrete simulation steps are introduced through an 

example, which has strong practicability and operability. 
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