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Error estimation in a finite element
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Example. Plate

Element technology K1 ' | v

" oes ANSYS
R17.2
Academic

TYPE NUM

LENG=20.0 LENG=30

NorkPlane Parameterg N ; \ GEOMETRY

File

|
LIST SURFACE LORDS DM ALL SELECTED LIHES

LIKE  LOAD LRABEL VALI YALJ VAL2T
E n

1 PRES 0.000 0,000
OWRGRPH REFERENCE HUHBER FOR SLOPE COORDINATE SYSTEH= O
SLOPE DIRECTION= ¥
COORDINATE LOCATION WHERE SLOPE 1S ZERD= (.00000000
SLOPE YALUE (LDAD PER UNIT LEWGTH)=-0,300000000
1 2 PRES 0.000 0.000
LINES REFERENCE HUHBER FOR SLOPE COORDIWATE SYSTEH= 0
. SLOPE DIRECTION= ¥
COORDINATE LOCATION HHERE SLOPE 15 ZER0= -45,0000000
SLOPE YALUE [LORD PER UNIT LEHGTH)=-D.666666667
3 PRES 0.000 0,000
REFERENCE HUHBER FOR SLOPE COORDINATE SYSTEH= 0
SLOPE DIRECTION= ¥
COORDINATE LOCATION WHERE SLOPE 1S ZERD= (0.00000000
SLOPE YALLE (LOAD PER UNIT LEWGTH)=-0,300000000

LENG=100.0

LINE NUM

U

LOAD & BC




Example. Plate LOAD DISTRIBUTION

STRESS SX [MPal]

39.8095 49.9811
34.7236 44.8553 55




Normal stress in x direction (SX) T_.
X
CST, 4mm CST, 2mm QUAD-4node, 2Zmm
(free mesh) (free mesh) (mapped mesh)

S =29.,939]1 S =31.3547 SM =31.2497
SME =h); 0735 S =48 . 657 SME =48.819
el
Min Max

10




Normal stress in y direction (SY)

CST, 4mm CST, 2mm

3
>
<

P

VAVAN

M =22.4161 SM =22.4077
SMX =31.2216 SMH =30.4297

(MPa)

v
U7 Lida

QUAD-4node, 2Zmm

1

SM =22.3724
S =50 5630

el

Min Max

11




Shear stress (SXY)

CST, 4mm CST, 2mm

SM =20.9712 SM =21.4276

=M =22.9216 MK =22.7416
(MPa)

QUAD-4node, 2Zmm

SM =21.553
SMH =22.4885

‘-

Min Max
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VVon Mises stress (SEQV) ﬁ

X
CST, 4mm CST, 2mm QUAD-4node, 2Zmm
S =47 .474 S =47 . 9007 SHM =47 .9151
MY =h&.2418 SME =57 .2223 S =57T7.431
(MPa)
el
Min Max
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Elastic strain energy (SENE) U, == [lel{c} d02, (Nmm)

CST, 4mm
(SENE) { "
SMY =.029352 SMN =.007026 s
SMX =.093964 SMX =.019023 SE =;8§%§’%§

Error
(SERR)

=.944F-05 M #.434FE-06 M L 309E-07
=i.1B5FE-03 SMH =.624FE-05 oM =, 945FE-06

(SEPC= 4.06%) (SEPC= 1.92%) (SEPC=0.51%) 14




Elastic strain energy density (SENDELAS) Uy =

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

-

S =, 005946 SMY =.006126 SMM o =.006113
SME =.009429 SME =.009121 SME =.009245
(Nmm/mm?3)

.

Min Max




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

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

=

S =1.07305 SMY =.490022 SM =.045321
Sl =3. 37262 SMY =1.61018 BlE =238008

maw({bgfj . - -

Min Max
£xA

16
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