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FEM idealization:
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Remove loads
& supports:

Disassemble:
O 3 (D 1 O 3 O 1 3 (O )  longerons
Localize: o—C O O D 1) () (==} battens
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Generic element )
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Globalize:
Merge:
Apply loads

and supports:
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Solve for joint

displacements:
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1-D (L ine) Element o —9

(Spring, truss, beam, pipe, etc.)
(Slaxao) (o 95 Ol

2-D (Plane) Element

(Membrane, plate, shell, etc.)
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(3-D fields - temperature, displacement, stress, flow velocity)




Spring Element : 5 oLl
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One Spring Element »F\N\N\]\I\N\—a—.»
i k u

Two nodes: 1, ]
Nodal displacements: u;, u; (In, m, mm)
Nodal forces: Ji, f; (Ib, Newton)

Spring constant (stiffness): & (Ib/in, N/m, N/mm)

) Linear 8l o S

F Nonlinear

: F = kA with A =u, —u,

=
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Element Connectivity Table

Element | Nodei(l) | Nodej (2)
1 4 2
2 2 3
3 3 S
4 2 1
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1- Suitable for stiffness analysis.
2- Not suitable for stress analysis of the spring itself.

3- Can have spring elements with stiffness in the
lateral direction, spring elements for torsion, etc.

Reference: Y1jun Liu, University of Cincinnati, 1998.
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