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A New Rigid Connection Element Based on the Accurate Stiffness Analysis

He Pengqiu, Sun Qin
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The rigid connection element(RBE3) in NASTRAN requires the user to specify the weight factor of
each main structure node subjectively. As a result, the user defined load weight factors make the calculation of
the distributed loads inaccurate, To deal with this drawback, a new rigid connection element based on the princi-
ple of structure stiffness matrix condensation is proposed to accurately calculate the distributed loads acting at
the specified node to the main structure nodes. Consequently, the new element effectively overcomes the subjec-
tivity of the RBE3 element, The numerical results show that the new element can accurately derive the load dis-
tribution of the main structure nodes and make the solution of distributed loads more accurate and reasonable.
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Fig. 1 Tllustration of main bearing nodes and loading nodes
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Fig.2 Allocation loads on main bearing nodes

derived from Mj
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Fig. 3 Finite element model of simple thin-walled structure
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Table 1 Comparison of load distributions of

main bearing nodes
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Fig.4 Finite element model of wing
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Table 2 Load distributions of wing nodes

using accurate stiffness method
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F, F, F.
1 2.13X10* 6. 90 X103 —1.25X104
2 6.59X10% —3.49X103 7.87X103
3 2.97X10* —1.15X10* 1.30X10*
4 1.16X10* —1.75X103 —8.37X103

% 3 RBE3 ﬁﬁﬁm‘fﬁﬁ(m =Wy, = Wi = Wy =1
Table 3 Load distributions of wing nodes using RBE3

(wy=wy,=w;=w,=1)
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F, F, F.
1 1.72X10* 2.01X103 1. 68X 10!
2 1.72X10* 1.80X103 2.50X10!
3 1.74X10* —6.98X103 —2.54X10!
4 1.74X10* —6.72X103 —1.65X10!

# 4 RBES B AMBEL (wi=w,=1,w;=w,=2)
Table 4 Load distributions of wing nodes using RBE3

(w,=w,=1,w; =w, =2)
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F. F, F,
1 1. 15X 10t 1. 87X 103 1. 79X 101
2 1. 15X 10t 1. 70X 103 2.37X101
3 2.32X10* —6.84X10% —2.72X 10
1 2.32X10* —6.63X10% —1.43X10
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