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Items Specifications

Dimension

Length 12.1 

Diameter 4.2 

Volume 22.13 

Mass 1.2784 

Material

Part

Material type KPF

Young's modulus 210 GPa

Yield stress min. 900 MPa

Elongation min. 16%

Poisson's ratio 0.30
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   

 




 

  




≪ 


≒



 




  
 
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 

 

  













   




 

 










 


 



  

 


  



 



 

 


 






 
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 


  



 






 


 



 














 














 

 







 

 







 


 


 


 


 


 


 

∴ 


 





 


 






 
 

∴ 





 


 
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


  


 


 








 



 

 




 

 

 




 

       

      

    

    













 




  



 




   
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 


×

 








 


×


 




 
 

      

  


































 






   


  









 

 



 





 







 
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  







 






  

    

     

    



 




 




  


  



 





 

    

 

 











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 

 












 
 







×


    

    

  


 

 



 






   

 

 






 




 





 



       

  
 












  

 











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 

 







×



     

      

  

 
 

 



 






   

  

 





 




 



 

 






 



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

 




 ≤ 





≤







≤ 


 ≤


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















≤  


 ≤









≤   ≤






 






≤  

 





≤




≤  





≤







≤  


≤


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

  
 ′




′

  




 

   



≤℃  

℃≺≤℃   ×



   


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
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Plunger Rigid body

Upper part on the barrel Rigid body

Temperature 150 ,℃

Contact surface

between plunger and barrel
Frictional

Nodes 201,088

Elements 116,458
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
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Working pressure

[bar]

Total deformation

[ ]㎛

1000 5.6

1100 6.2

1200 6.8

1300 7.3

1400 7.9

1500 8.4

1600 9.0
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Working pressure

[bar]
Max. stress [MPa] Safety factor

1000 78 11.54

1100 86 10.47

1200 94 9.57

1300 102 8.82

1400 110 8.18

1500 117 7.69

1600 126 7.14
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×

×
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Working pressure

[bar]
Safety factor

1000 1.13

1100 1.02

1200 0.94

1300 0.87

1400 0.81

1500 0.75

1600 0.70
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








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Working pressure

[bar]
Minimum life cycle

1000 1.00×

1100 1.00×

1200 0.44

1300 0.14

1400 0.05

1500 0.02

1600 0.00
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Items Specifications

Material

Part

Material type AISI 6000 Series Steel

Young's modulus 205 GPa

Yield stress min. 1 230 MPa

Tensile stress 1 240 MPa

Poisson's ratio 0.29

Items Specifications

Material

Part

Material type AISI 9000 Series Steel

Young's modulus 209 GPa

Yield stress Min. 1560 MPa

Tensile stress 1780 MPa

Poisson's ratio 0.30
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Working

pressure

[bar]

Initial safety factor Safety factor

Yield strength [MPa] Yield strength [MPa]

900 1230 1560 900 1230 1560

1000 11.54 15.77 20.00 1.13 1.50 1.83

1100 10.47 14.30 18.14 1.02 1.30 1.56

1200 9.57 13.09 16.59 0.94 1.19 1.43

1300 8.82 12.06 15.29 0.87 1.10 1.32

1400 8.18 11.18 14.18 0.81 1.02 1.23

1500 7.69 10.51 13.33 0.75 0.95 1.15

1600 7.14 9.76 12.38 0.70 0.89 1.07
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Working

pressure

[bar]

Yield strength [MPa]

900 1230 1560

1000 1.00× 1.00× 1.0×

1100 1.00 1.00 1.0

1200 0.44 1.00 1.0

1300 0.14 1.00 1.0

1400 0.04 1.00 1.0

1500 0.02 0.95 1.0

1600 0.00 0.00 1.0
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 × 



 × 

 
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