
Finite element method 2
(FEM2)

Institute of Aeronautics and Applied Mechanics

Error estimation in a finite element
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Example. Plate

GEOMETRY

LOAD & BC
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Example. Plate LOAD DISTRIBUTION

STRESS SX [MPa]
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Normal stress in x direction (SX)

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

𝑥

𝑦

(free mesh)                                                 (free mesh)                                              (mapped mesh)

Min         Max
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Normal stress in y direction (SY)

𝑥

𝑦

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

(MPa)

Min         Max
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Shear stress (SXY)

𝑥

𝑦

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

(MPa)

Min         Max
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Von Mises stress (SEQV)

𝑥

𝑦

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

(MPa)

Min         Max
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Elastic strain energy (SENE)

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

𝑈𝑒 =
1

2
׬ 𝜀 𝜎 d𝛺𝑒
𝛺𝑒 1 × 6 6 ×1

Error
(SERR)

(SEPC= 4.06%) (SEPC= 0.51%)(SEPC= 1.92%)

(Nmm)

(SENE)
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Elastic strain energy density (SENDELAS)

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

𝑢𝑒 =
𝑈𝑒

׬ d𝛺𝑒
𝛺𝑒

(Nmm/mm3)

Min         Max
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Maximum absolute value of error of any stress component (SDSG)

CST, 4mm                            CST, 2mm                    QUAD-4node, 2mm

(MPa)

Min         Max
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