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ABSTRACT

There are so many types of construction equipment. Excavator is one of typical construction 
equipment which is working under the tough and severe environments. It s important for engineers to 
design CE components by the vibration durability point of view. Traditionally, two typical vibration 
durability methods to verify the durability of components. The first is experimental method which is 
using the vibration durability test bench. But experimental approach on vibration durability is needed a 
lot of cost and time. The second is analytical method which is using the vibration durability analysis 
such as Dirlik, Stainberg, Lalanne and others methodologies. The one of main advantages on vibration 
durability analysis can reduce the cost and time. 

We present a vibration durability analysis process and methodology on the guardrail system in 
excavator. 
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Fig. 1 Vibration durability analysis process 
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Fig. 2 Geometry of guardrail assembly 
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Table 1  Fig. 2  1  6
    
, Fig. 3     . 
 

Table 1 Natural frequencies of tank assembly model 

Order Natural frequency 
(Hz) 

Normalized  
effective mass 

1 15.4 11% 

2 16.6 100% 

3 19.1 32% 

4 23.7 5% 

5 27.7 29% 

6 37.0 4% 

-510-



   
 

  
(a) The 1st mode         (b) The 2nd mode 

 

  
(c) The 3rd mode         (d) The 5th mode 

Fig. 3 Natural mode 
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  Fig. 5    X, Y  Z  
(RMS)     
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Fig. 4 Vibration test data  

 

 
Fig. 5 RMS data for each working modes 

 

 
Fig. 6 PSD input data  
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Fig. 7 S-N curve of structural steel 
 

 
Fig. 8 Vibration fatigue damage at guardrail 

 
Table2 Comparison for vibration durability life 

Failure time (hrs) 

A 807 

B 1133822 

C 423862 

D 1805510 
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Fig. 9 Life test for guardrail system 
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Fig. 10 Vibration test data at bench bed 
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Table3 Vibration durability life between 
and bench data 

Failure time (hrs) 

 7996 

Bench data 33.2 
  
        

      
 Bench data   8.4       
  .  
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