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A Company Profile C/—\‘E
Who we are:

¥+ Engineering service provider

» FEM, CFD and client specific software development focused on:
—complex and non-linear problems
—fatigue assessment

= Based in Vienna

4+ Internal R&D

= [nternal research projects
= Software development
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Concept stress evaluation
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o Concept stress evaluation
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CADmodel, 3D mid surface

+ Motivation

geometry

Finite
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analysis

very expensive
i l result
calculation of
representative nominal stresses or
stresses structural hot spot stresses
1 Additional aim:

reduce mesh dependency

fatigue assessment
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MeSh InﬂuenCe stress evaluation

+ Tet mesh / mesh size influence
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COnCept stress evaluation
¥+ Assessment concepts + Structural stress for solids
computed total
stress (peak)

reference points

/ / stress on surface

structural stress by
linear extrapolation

(Hobbacher, 2007)

(Fricke, 2005]
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Sensor elements

+ Sensor Elements
» Generated and embedded within post-processing
= Uses deformation field of solid model

= Stresses gained:
—Structural stress

—Averaged stress
(“nominal”)

Sensorefement

Sensor displacement

W\
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¥+ Results for different stress deriving methods
—tet mesh, sensor concept (I1W) with different mesh sizes:
(a, b, c, d)
—shell mesh: direct stress result: (e), IIW extrapolation (f ,g)
—structured fine hex mesh, Dong, FE-Safe (h)
—tet mesh, surface stress extrapolation (i, j)
—flange thickness: 15mm, gusset: 10mm

M Structural Hot Spot Stresses W Maminal Stresses
180
160
3610402 mesh size 6088 4¢ mesh size 140
.380e+02 . 3808+
.265e+02 .265e+(
.150e+02 . 1508+
ek b
0500401 +8.0500 4 1 120
900 401 +6.9008 44 N
.750e401 . 7500+
'3 '2"582381 5&: . 100 -
13000401 13000 4 =
. 1500401 . 1500+ —
Hesiaror v 7
- — w B0
£ L ﬁ
60 -
S, s11 S, s11
Saercs mesh size o mesh size 40
Krios 10mm o 5mm
.035e+02 035e+C 20 -
+ +9.200e+01 2008+
+8.050e+01 -+
- .900e +01 900e +C
.750e+01 750e-
.600e- 600+ 0
. 450e- 500 +C
300e- 300e+(
fListetor 508+
-5.3608+0: -5.8492+40
e T N
W&
c,P‘ 7
o
)
4
o .\&
o

WwWw.cae-sim-sol.at Slide 12 NAFEMS World Congress 2013 — Salzburg, Austria — June 9-12 2013



KON

> : . >
wv Comparison shell and solid LIMIT
SV .
assessment Concept stress evaluation
+ Shell model + Solid model
» has to be derived from 3D = only geometry import needed
geometry

= mid surface generation
= joining of midsurfaces
= thickness definitions

= effort needed!
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N7 >
assessment concept
+ Shell model + Solid model
» Element size 2 to 3 times shell » Quick non-conformal meshes of bodies
thickness = Automatic tie generation
— for deriving ,nominal” stress = Quick ,tet and tie“ mesh

= 2nd order Elements

= Element size 0.5 to 2 times plate
thickness

= Higher computing time
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+ Shell model

= global deformation

= nominal” stresses
— direct from FEM (eg S4R) for weld
assessment
— local stress and deformation not captured
— inappropriate for base material assessment

Cantour Plat
Stressfvoniises, Max)
Global System

2.808E+02
[2 SO0E+12

2192E+02
—1.885E+02

—1.57T7E+02
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34T2E+01
3.963E+00

Max = 2.078E+02
Shell 2252871

Min = 3 9RBE+00
Shell 2262379

Comparison shell and solid
assessment concept

LIMIT*

stress evaluation

+ Solid model

= global deformation
= |ocal deformation
= |ocal stress peaks
— for base material assessment

— structural and ,nominal”“ stresses
via sensor concept

= More Information

9.383E+01
6.260E+01
3ATTEAN
1336601
Max = 2777E+02
Hode 1047617

Min=1.335E-01
Mode 1034031
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SZ4 Weld assessment

+ Example: T-connection

LIMIT*

stress evaluation

possible cracks O gusset

section forces A‘\

shell sensor —e toe root
"]/

left flange side

toe

right flange side

root

NV

base material

base material
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NS/ 2
assessment concept

+ Shell model + Solid model
= weld definition in LIMIT -GUI = sensor generation and weld definition in
LIMIT -GUI
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—— stress evaluation
assessment concept
+ Shell model + Solid model

= weld definition = weld definition
—weld position, weld size a, FAT values —weld position, weld size a, FAT values
—weld element definition — sensor placement

= stress taken directly from element = stress evaluation method
—only ,nominal“ available (element centroid) — ,nominal“ stress (linearised and averaged)
—mesh dependent —structural stress (linearised and

extrapolated)
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- assessment concept e paluaton

+ Shell model + Solid model

= utilization ratio for each element = utilization ratio for all sensors
= discontinuous result = continuous result
= good correlation to sensor results = good correlation to shell model

—if shell model is appropriate

CODES: FKM
SHELL_STR_POS: C

CODES: FKM

FAT_MAK . AUSLASTUNG_(EL)

FAT_MAX .AUSLASTUNG_(EL)

P 4508400
4 15200 4.152+00
5 50400 3.80e+00
3452400 345400
3.402400 3108400
2. 752400 2.79e+00
7.408400 2.40+00
7.08e+00 2.052+00
1.702400 1.70e+00
1352400 1. 356400
1.00e+00 1.00e+00
6.50e-0L 6.50-01
3.00e-01 3.00e-0L
N
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COnC|USIOn stress evaluation

+ Advantages of sensor technology in LIMIT
= less modelling time
= strongly reduced mesh influence
= structural and ,nominal” stress available
—different assessments of hot spots without remeshing
= improved accuracy
= closer to reality
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Ns? Thank you for your attention C/'\‘E

CAE Simulation & Solutions
E-mail:office@cae-sim-sol.at
www.cae-sim-sol.at
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