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3 1 REPORT ANALYSIS MODELL 
1.1 Materials 
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1.2 Nodes 
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1.3 Loads 
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7 1.4 Results 
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9 2 CURVE FITTING  
The figure and formula below show the results from curve fitting for D=146mm. The beam 
model as described in section 1 has been run for tensions between 1300kN and 3300kN. 
Interlink moment between the first two links has been recorded and is plotted with the blue 
line in the figure below. By means of the recorded values a curve function Mi has been 
established. The curve is plotted in orange in the figure below.  
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10 3 CONTROLL OF ANALYSIS MODELL 
3.1 Case 1 – Cantilever with Stiff hinge 
Cantilever beam with high spring stiffness which means stiff connection between links. 
Applied loads are moment, point load and rotation. 
Both links have same Crossection properties. 
 

3.1.1 Input geometry and cross section 

Two chain links modelled with a total length of 2m (1m per link). Hinge applied between both 
links (at 1m). Force displacement law My defined for this hinge, see figure. Hinge for case 1 
is modelled with high stiffness such that the two links perform as a stiff beam together. Fixed 
support applied at end of link 2. The system performs similar to a cantilever beam. 
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11 
Crossection properties such as Iy and Iz for the links are calculated separately and given as 
in put to calculation. 
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3.1.2 Input loads 

LC101 = Rotation 20 mrad 
LC102 = Point load 10 kN 
LC103 = Moment 5 kNm 
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3.1.3 Results - Moments 

 

 
 
Control Moment for LC101 
E = 210000 N/mm2 
Iy = 3.445*10-4 m4 (Section SNo 2 is used in this check, both links have same stiffness in) 
M = α * EI/L = 20mrad/1000 * 210000000 kN/m2 * 3.445*10-4 m4/2 = 723.5 kNm 
 
 Moment calculation is correct. 
 
Control Moment for LC102 
M = P*L = 10kN*2m = 20 kNm 
 
 Moment calculation is correct. 
 
Control Moment for LC103 
M = 5 kNm 
 
 Moment calculation is correct. 
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15 
3.1.4 Results - Rotations 

 
 
 
Control Rotation for LC101 
αmax = 20 mrad,  
αmin = 0 mrad,  
 
 Rotation calculation is correct. 
 
Control Rotation for LC102 
E = 210000 N/mm2 
Iy = 3.445*10-4 m4 (Section SNo 2 is used in this check, both links have same stiffness in) 
αmax = P*L2/(2*E*I)*1000 = 

10 kN*(2m)2 /(2*210000000 kN/m2 * 3.445*10-4 m4)*1000 = 0.276 mrad 
 
 Rotation calculation is correct. 
 
Control Rotation for LC103 
E = 210000 N/mm2 
Iy = 3.445*10-4 m4 (Section SNo 2 is used in this check, both links have same stiffness in) 
αmax = M*L/(E*I)*1000 = 

5 kNm*2m /(210000000 kN/m2 * 3.445*10-4 m4)*1000 = 0.138 mrad 
 
 Rotation calculation is correct. 
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16 3.2 Case 2 – As Case 1 with variable Iy and Iz for links 

3.2.1 Input geometry and cross section 

Same input as for case 1. However, Crossection stiffness for link2 is 90deg rotated in regard 
with link 1 (due to chain characteristic). 
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3.2.2 Input loads 

Input loads are the same as for case 1. 

3.2.3 Results deformation 

Link 2 stiffer than link 1 

 
The deformation plot shows parabolic deformation in the weaker link (link 1) and rather 
linear deformation in the stronger link (link 2). 
 
Link 1 stiffer than link 2 

 
The deformation plot shows parabolic deformation in the weaker link (link 2) and rather 
linear deformation in the stronger link (link 1). 
 
Conclusion 
The results above appear reasonable. 
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18 3.3 Case 3 – As Case 1 with Interlink stiffness for spring 
between links  

3.3.1 Input geometry and cross section 

Same input as for case 1. However, force displacement law at spring between links is defined 
according to interlink stiffness. 
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19 
3.3.2 Input loads 

Rotation applied on free end. Rotation increased in with equal steps over 13 load cases. 
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3.3.3 Results Moment 

Moment in beam plotted over loadcases, see figure below. 

 
 

 
 
The moment curve shows maximum moment of 16.8 kNm. This is correct with respect to the 
defined displacement law. Moment is constant 16.8 kNm for load cases 101-103 and 111-
113. For these load cases the hinge rotation is larger than 4.36mrad (see table above). With 
respect to the defined displacement law the moment plot is reasonable.  
 

3.4 Conclusion 
Modelling of geometry, Crossection properties and hinge works as required. Basic model 
verified. 
 
 


