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Fig. 1 Folded plate simulating curved surface shells
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Table 1 The comparison of the results of the Cylindrical shell elements meshing in mapped method

Node No. Method DOF1 DOF2 DOF3
FX FY Fz
FEALS 22.669569 847 16.470408 154 —-448.337704878
6 ANSYS 22.669 550 644 16.470392 629 -448.337 689797
FPLATE 22.669569 847 16.470408 154 —448.337 704878
FEALS —28.021 056 699 —-356.0419087 55
30 ANSYS —28.021 105656 —356.041 9049 02
FPLATE —28.021 056 699 —356.0419087 55
FEALS —25.442 605 807 49.933917 347 0
320 ANSYS —-25.442 631477 49.933975831 0
FPLATE —25.442 605 807 49.933917 347 0
FEALS -45.339139695 32.940816 309 0
380 ANSYS -45.339101280 32.940785270 0
FPLATE —45.339139695 32.940816 309 0
FEALS -53.299371278 17.318019 257 0
409 ANSYS -53.299310168 17.317 995680 0
FPLATE -53.299371 278 17.318 019 257 0
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Table 2 The comparison of the results of the Cylindrical shell elements meshing in free method

Node No. Method DOF1 DOF2 DOF3
FX FY FzZ
FEALS 21.661382153 16.777 864776 —-452.472506 713
19 ANSYS 21.661 385523 16.777867282 —-452.472 488198
FPLATE 31.547915218 3.898111661 —-452.165102516
FEALS —-26.800902561 52.586 900373 -0.030381179
153 ANSYS —26.800911 200 52.586917 699 —-0.030377 223
FPLATE 3.159980803 83.352668 779 —-10.970974 829
FEALS -45.803 345000 35.455696 280 0.007 322181
265 ANSYS -45.803379 847 35.455716 999 0.007 320468
FPLATE -35.311956 312 55.131041 351 5.582 791665
FEALS 35.064 781 396 7.885785354 0.001 370260
355 ANSYS 35.064913136 7.885813490 0.001 375936
FPLATE 34.571997 213 8.317 640705 —0.964 647 804
FEALS -41.960977978 11.045093 164 —0.044926 767
409 ANSYS -41.960 809 755 11.045046 567 -0.044 927 295
FPLATE -40.998963 237 12.335999 231 -6.327533164
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Table 3 The comparison of the results of the formed irregular surface shell elements
DOF1 DOF2 DOF
Node No. Method © © OF3
FX FY Fz
FEALS 42.893 318202 -9.798171639 —62.951 405004
5 ANSYS 42.893318201 -9.798171642 —62.951 405 005
FPLATE 39.767 893 261 -9.550051513 —63.668 455903
FEALS 40.177 844602 76.401802776 11.532406 136
18 ANSYS 40.177 844605 76.401802776 11.532406 136
FPLATE 36.639092 684 77.288 050250 15.617 300550
FEALS 0.006 734 259 0.002573087 0.007 283419
53 ANSYS 0.006 734 255 —0.002573 086 0.007 283417
FPLATE —-0.074 750087 0.305853927 0.223663454
FEALS 0.379382599 —0.368 351 646 0.237851221
75 ANSYS 0.379382598 —0.368 351645 0.237851221
FPLATE 1.339178567 1.339178567 —-1.489295374
FEALS 0.927 586 200 0.173698543 —-0.266 812 650
96 ANSYS 0.927586 209 0.173698 545 —-0.266 812652
FPLATE 0.794 298 487 0.402 755520 1.252133870
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A NEW METHOD TO COMPUTE THERMAL EQUIVALENT
NODAL LOADS ON CURVED SURFACES?Y

Liu Yunfei LU Jun Bai Ruixiang Gao Xiaow®i
(State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dakf24 Ching

Abstract A new method using flat shell element to compute thermal equivalent nodal loads on curved surface is pre-
sented. Firstly, the local Cartesian coordinate system is established on the tangential plane to the element surface. The
the unknowns included in the integrand about thermal equivalent nodal loads are computed in terms of the theory propose
in this paper, which include the derivative of shape functions with respect to the variables of local coordinate system and
the Jacobian of the transformation from the local three-dimensional coordinate system to the intrinsic two-dimensional
coordinate system of the surface patch. Finally, a matrix transformation formulation is derived from the local Cartesian
coordinate system to the global one, based on which the thermal equivalent nodal loads in the global Cartesian coordinat
system can be found. Comparison with the results from FEM analysis shows that the proposed method in this paper i
correct and accurate.

Key words thermal equivalent nodal loads, tangential plane, Jacobian, thermal stress
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