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Table Rotation Angle, 0 is horizontal, -90 is vertical 
(degrees)

Block Pivot Table Individual
Hydraulic Cylinder Load and Extension

individual 
cylinder load, 
to counter act 
moment for 
T+P+B

individual 
cylinder load, 
to counter act 
moment for 
T+P

individual 
cylinder load, 
to counter act 
moment for 
Table only

Cylinder 
Length, feet
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Table Rotation Angle, 0 is horizontal, -90 is vertical 
(degrees)

Block Pivot Table Individual
Hydraulic Cylinder Load and Extension

with heavier extrusions =  422,400 # block weight
individual 
cylinder load, 
to counter act 
moment for 
T+P+B
individual 
cylinder load, 
to counter act 
moment for 
T+P
individual 
cylinder load, 
to counter act 
moment for 
Table only
Cylinder 
Length, feet



 
 
 
 
In addition to the pivot cylinders, these changes add additional load to the 
following parts: 
 

1) Main Table Pivot Pin 
2) Upper Frame 
3) Front Pin 
4) Rear Pin 
5) Rear Pin Support Weldment 
6) Lower Frame 
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Table Rotation Angle, 0 is horizontal, -90 is vertical (degrees)

Block Pivot Table Individual
Hydraulic Cylinder Load and Extension

with heavier extrusions =  422,400 # block weight 
and heavier 204,00#  table weight

individual cylinder 
load, to counter act 
moment for T+P+B

individual cylinder 
load, to counter act 
moment for T+P

individual cylinder 
load, to counter act 
moment for Table 
only

Cylinder Length, 
feet



Of these parts, the main pivot pin and the rear pin are adequately addressed 
by hand calculations.  The upper frame, lower frame and rear pin support 
weldment require FEA to address the changes to the mechanic stresses and 
strains resulting from the increased loads.  This note will specifically address 
the parts adequately described by hand calculations; the main pivot and the 
rear pin. 
 
Main Pivot Pin: 
Main pivot pin shear stress per original design: 10,820 psi 
Main pivot pin shear stress with heavier table and block: 12,702 psi 
 
Upper Frame Forward Pin: 
Forward pin shear stress per original design: 4,612 psi 
Forward pin shear stress with heavier table and block: 5,358 psi 
 
Rear Pin: 
Rear pin shear stress per original design: 1,831 psi 
Rear pin shear stress with heavier table and block: 2,106 psi 
 
Pin Material (applicable to all three pins)  AISI 4140 
Turned or Drawn, Ground and Polished 
 
Pin Material Yield Stress  105,000 psi 
Pin Material Allowable Stress (per AISC 9th)  42,000 psi 
 
Conclusion: 



Appendix, Extracted portions of spreadsheet calculations used in Engineering note 184. 
Calculations 8 are verbatim from engineering note 184, the original design. 
Calculations 9 are the same calculation but with the heavier modules and heavier table 
weights applied. 
 
Table from Block Raiser Calculations 8 with original extrusions and table. 

Maximum Load on the Table Pivot Pin, pounds 
 

    
543,865  pounds 

Number of Table Pivot Shear 
planes 

  
4 

 Table Pivot Pin Diameter, inches 
  

4 inches 

Table Pivot Pin shear stress, psi 
  

      
10,820  psi 

       
Maximum Load on the Upper Frame Forward Pin, pounds 

    
463,658  pounds 

Number of Upper Frame Foreward Pin Shear planes 8 
 Upper Frame Forward Pin Diameter, inches 

 
4 inches 

Upper Frame Forward Pin shear stress, psi 
 

        
4,612  psi 

       
Maximum Load on the Upper Frame Rearward Pin, pounds 

    
184,061  pounds 

Number of Upper Frame Rearward Pin Shear planes 8 
 Upper Frame Rearward Pin Diameter, inches 

 
4 inches 

Upper Frame Rearward Pin shear stress, psi 
 

        
1,831  psi 

        
Table from Block Raiser Calculations 9 with heavier extrusions and table. 
 
Maximum Load on the Table Pivot Pin, pounds 

 

    
638,466  pounds 

Number of Table Pivot Shear 
planes 

  
4 

 Table Pivot Pin Diameter, inches 
  

4 inches 

Table Pivot Pin shear stress, psi 
  

      
12,702  psi 

       
Maximum Load on the Upper Frame Forward Pin, pounds 

    
538,632  pounds 

Number of Upper Frame Foreward Pin Shear planes 8 
 Upper Frame Forward Pin Diameter, inches 

 
4 inches 

Upper Frame Forward Pin shear stress, psi 
 

        
5,358  psi 

       
Maximum Load on the Upper Frame Rearward Pin, pounds 

    
211,735  pounds 

Number of Upper Frame Rearward Pin Shear planes 8 
 Upper Frame Rearward Pin Diameter, inches 

 
4 inches 

Upper Frame Rearward Pin shear stress, psi 
 

        
2,106  psi 
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