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Weld Toolkit
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Home Result Display Selection

Save Weld Impaort Weld
Configuration™ Configuration™ Contacts ™

" Main Features:
Automation and parametric solid weld creation without CAD in Mechanical.
Evaluate strength according to Eurocode 3, AWS D1.1/AISC 360-16 or user defined codes.
Evaluate fatigue according to Linearized Stress, Structural Stress, Nominal, Hot-Spot and Notch method.

Fatigue S-N curves from [IW, Eurocode 3, Eurocode 9, DNV or user defined S-N curves.

® Business Value:
Ansys unique automatic weld creation replaces manual CAD work, meshing & contact setup.
Ease of use in pre/post processing. Evaluation of hundreds of welds in minutes instead of days.
Visualize the strength utilization, calculated weld thickness or fatigue life direct on the model.
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Automatic weld report for each selected analysis.

Automation Add-ons

‘Weld Toolkit
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Result Items

Life [N]: N{AS)

log10{Life) [N]: log,o(N(AS))

Damage per block [-]: Nb/N(AS)
Safety factor life [#blocks]: N(AS)/Nb
Stress range: AS

Safety factor stress: AS(Nb)/AS

# Maximum calculated life
fDl |1EID|
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AF. Hobbacher

Recommendations
for Fatigue Design
of Welded Joints
and Components

Second Edition

Settings ~

€5V Linearized Structural Nominal Hot Spot Effective Cumulative Child  Grouped Weld Help  Active
Setup | Strength™ Strength™ Results™  Fatigue Fatigue Fatigue Fatigue Fatigue Motch Fatigue Damage @ Result™ Result™
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Save and Import Weld Configuration A

® \Welds and result objects can be reused between models and projects to speed up preparation and
post processing. By using “Named Selections” the scooping is applied automatic.

= Save Weld Configuration writes a text file in the current solution folder.
All or selected fillet/butt weld and result objects form the current analysis are exported.
The file can be used as a template for creating user defined weld configurations.

" Import Weld Configuration reads a weld configuration file and creates all weld objects in the file
unless an object with the same name already exists.

® The Save/lmport option can be used to copy the weld setup from a Structural analysis to a Thermal
analysis or from one analysis to another.
It can also be used if the weld configuration is defined outside of Mechanical or by another
automation app/Wizard.
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Optimize Bonded Contacts

" Bonded face to face contacts can be optimized
for weld strength evaluation by setting the
smaller face as “Contact” and the larger face as
“Target” and change behavior to “Asymmetric”.

m Select the “Connections” folder, “Contacts”
folders or individual “Contacts” and click the
button “Optimize Bonded Contacts” to update all

selected objects.

" An info message will show the number of
selected contacts to optimize and how many that

was updated.
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Filter: Mame -
21 3> H el gl
Project

B Model (A4)
----- jﬁ Geometry
----- Materials
----- ,...L_ Coordinate Syster
El ----- 1 Connections
P

Filtker: Mame -
AP H e 8l
Project

H-- (&) Model (A4)

----- ./Jﬁ Geometry

----- Materials

----- v ,..*;.,_ Coordinate Systems
=8 Connections
----- Bonded Actuator bases
----- Bonded Actuators Front and Back
= ] Bonded Back half

------- v :I,‘ Bonded - 105713 2 To 105713 1

------- W3 N Bonded - 105713 2To 105713 15
------- WY sonded - 105713 2To 105713 16
------- W3 N Bonded - 105713 2To 105713 34
------- .+ B Bonded - 105713 2 To 105713 42

------- » ",,\ Bonded - 105713 2 To 105713 43
o M Rended - 105713 2 T 105712 45
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Create Weld Contacts A

" Managing contacts for large assemblies with e R

=] . Model (A4, B4)

many welds is important to get consistent results. :z==

l ,/,;,. Coordinate Systems

-y
= «E’ Weld Contacts
! -, B, Bonded - Weld2 To Beam1
-+ P, Bonded - Weld2 To Column

R ety
B %N ed Selection: -

B “Create Weld Contacts” will create a “Weld
Contacts” Connection folder and create bonded “m‘“’“““

IDL

s Frch nless Support

contacts for all parts containing “weld” in the

v J O X | .
=I|Scope ~
n am e | Scoping Method | Geometry Selection
L] | Contact |8 Faces
Target | S
Contact Bod i
Target Bodie: i
Protected |No
" Del isting dupli Id ' T
elete any existing duplicate weld contacts in
| Scope Mode Automatic
| Behavior Asymmetric
Oth e r CO n taCtS fo | d e rS O | Trim Contact Program Controlled
| Trim Toler: 1.5168 mm
Suppressed No
=l Advanced
G ion Lagran... g
o Small Sliding Program Controlled Z
" The created contacts can be edited
o Penetration Tolerance Program Controlled LS
Elastic Slip Tolerance Program Controlled 0.00 100.00 {mm) v
Normal Stiffness Program Controlled
| Update Stiffness Program Controlled | ¥ 50.00

T
Details  Tags Manage Views

" Tip: Multi-select parts in Geometry group and
press “F2” to rename.
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Weld Contacts Match Af

¥ | Primary Body View

Outline EEE cQlev@(%(C-+QQQ@a@|skt ke TRRDE R D

:. Project*

" For tetrahedron meshed parts the weld contact
match can be used to create a “Weld Contacts =~ ==

[ % Coordinate Systems

Match” folder in “Mesh Edit” and create L i

&,/ Weld Contacts
-+ P, Bonded - Weld2 To Beam1

corresponding mesh imprint for the weld
contacts.

&%) Weld Contacts Match
R4 JBeam 1 To Weld2
/@ Weld2To Column

& Named Selectons
E--~{ Static Structural (B5)
Details of "Beam1 To Weld2" viox B =
=l Scope
Scoping Method Geometry Selection

® The mesh imprint will improve the contact I | scansoyso i

Secondary Geometry | 8 Faces

calculation as the contact and target mesh will =

Scope Mode Automatic
m atC h Tolerance Type Value
L} Tolerance Value 0.1 mm
Suppresse: d No

" Note: If the parts belong to a multi-body part with
option “imprint” this is not needed.

o
100.00 {mm) V.

E——
50.00 100.00

Details  Tags Manage Views
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Add Fillet and Butt Weld 41 3

Outline vHOX S QQ|@w & %[O+ QA QQ|Sdct KModer TRRR R G M ® '+ = & | FClipboard~ [Empty]
‘Name earc

El--#[1 Static Structural (C5)
Il Analysis Settings

" The Fillet and Butt weld feature can model
weld joints with solid elements to get best
possible accuracy of the joint stiffness, also  soonews

[5] Weld Section

including intermittent weld. e
" The weld geometry is parametric and is e

" Throat thickness | 30 mm

visualized with a green line at the weld throat o o

Minweld angle |60
Max weld angle 150

section.
e Weld Section Edge
" To create welds, select a group of edges By e Reference Face
located at the weld root and the connected /L
. . NUnIInEErEﬂ!.dS ;NO : h h' k @
faces. Select material and throat thickness. ", = L e S

" The weld size and properties can be changed
without needing to re-mesh or update the
contacts in the model. The weld meshing and
contact setup is fully automatic and done when
solving.
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Intermittent Welds and Optimization

" Intermittent welds saves cost in production using less weld filler material and shorter welding time.

A

" The throat thickness, section length and spacing can be defined as parameters in a design point
study to see the impact on weld mass, weld utilization, local deformation and stress.

Outline v 3ox QAP w&|%|(C-+ QA Q@|sdect KModer TRR R BB M ® ** @ & | FClipboard~ [Empty] | @ Extend~ 9. SelectBy~ ¥
IName v | Search Outline |V 2 - - -
El [Z Fillet Welds Group ~
i A] Webb to Flanges
A] stiffeners to Flange
)
/id Webb to Flanges
P f_‘ Stiffeners to Flange v
Details of "Webb to Flanges" +3Ox arameters
=) Weld Section
Scoping Method \ Geometry Selection A B c D
Geometry |6 Edges i jin] Parameter Name Value Unit
[ Reference Face
Scoping Method \ Geometry Selection 2 5 Iﬂpﬂt Parameters
Geometry |5 Faces 3 = ﬂ Intermittent weld (E1)
=/ Weld Geometry
- Single sided intermittent 4 E’p P3 Webb to Flanges Mumber of Welds 90
P/ Jhroat thickness |5 mm 5 ?p P4 Webb to Flanges Throat thickness 5 mm
ree end offset 0mm r
inweldangle |60 g p P& Webb to Flanges Weld Length 100 mm
axweld angle | 120 = ['p Mew input parameter Mew name Mew expression
P Jection Length 24060 mm
bveld fraction 0.399 8 [E Cutput Parameters
P/ Jlumber of Welds |96 g B B Intermittent weld (E1)
P/ [Veld Length 100 mm
/eld Spacing 150 mm 10 pd P1 Webb to Flanges Section Length 24060 mm
nosticlements; |2 11 pd P2 Webb to Flanges Total Weld Length | 9600 mm
spect Ratio 3
Elefhent Order Linear 1z pd P5 Webb to Flanges Total Weld Mass 1.88 kg
Majerial Weld 13 pd P7 Webb to Flanges Maximum 1.1656
Nodlinear Effects No .
Weld annotation a5_Fillet_96x100(150) 600.00 (mm) er 600.00 (rm) 14 pd P8 Weld Fraction 0.399
P fotal Weld Length | 9600 mm [ | P e e .
Ehmiwea as: | 1E8KG 50000 000 ﬁ] Mew output parameter MNew expression
TExport Weld Line | SCDM Point curve (text) 16 Charts

EDR
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Weld line export

" The defined weld lines can be exported to Design Modeler or Space Claim line files.

Outline =

vaOox

el oup,
4] \ebb to Fla Insert
A] stiffeners td «
Jﬂ Stiffeners tg L) SpIEs
|0 Duplicate
id webb to Fig (B COPY
ﬁ_‘ Stiffeners t =% Cut
"Fillet Welds Group” | B CopyTo Clipboard (Beta
Weld 4 X Delete
Scoping
Geomet b Rename F2
=l Referenf 5 Growp Ctrl+G
Scoping D Group Similar Objects
Geomet]
Weid 4] add Fillet Welds
Tpe [Zd Exportall Fillet Welds
P Thri s
Free end offset 0mm
Min weld angle 60
Max weld angle 120
P/ Section Length 24060 mm
Weld fraction 0.399
P Number of Welds |96
P Weld Length 100 mm
Weld Spacing 150 mm
Throat elements |2
Aspect Ratio 3
Element Order Linear
Material Weld
Nonlinear Effects No

Weld annotation

a5_Fillet_96x100(150)

P Tptal Weld Length

9600 mm

P Total Weld Mass

edrmedeso.

F_xgort Weld Line

com

1.88 kﬂ
SCDM Point curve (text]

0.00

QA8 W& % C-+QAQ @|sect kModer ITR R B @

500.00

-l Ea B

Display

BB Tangent
@N\gn EU G

Assembly

Me sure  Facels

Structure

avlS
4

Insert geometry, images or
wvideos into this document.
‘wihen inserting an image or
wideo, click a plane or planar
face to orient the image, then
click to place itwithin the
document

0l
File Standard felect  Move
3-8 Part~  &POrient s Anchor >
Orient Part Assemble Edit
File

Repair  Prepare

o Add

e Cap

' Copy

75 Remove

Configurations

nch  Detail

etry - Design -

Sheet Metal

Tools

@ Press F1for more help.

Options - Selection

Properties

|Structure|Layers Selection Groups Views

-

@lick an object. Double-click to select an edge loop. Triple-click to select a solid

-

250.00

| Properties | ALppearance

Click an object. Double-click to select an edge loop. Triple-click to select a solid
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Child Setup 4

® The Child Setup let you re-use the Add Welds Group setup from one linked parent analysis.

" |f updating the weld setup in the parent analysis the linked setup will automatically get the new data.

W project*
B Model (A4, B4)
....... m Title

----- /B Geometry Imports

----- /T8 Geometry

----- /5 Materials

----- v 5% Coordinate Systems

----- P, Remote Paints

----- /1% Connections

..... &0 Mesh

----- & Named Selections

| - /A% Weld Settings

B v ﬁ Static Structural (BS)
o v E Analysis Settings
----- s Loads

------- ./ ® Frictionless Support

E| ----- ‘, ﬂ Fillet Welds Group

o e AL A3 Filet Welds
----- v polrted Load {Ab
..... /% Solution (B6)
E--Jfl Steady-State Thermal (AS)
------- »T=0 Initial Temperature

------- v T analysis Settings

....... % Convection

[=I| Definition
Parent Analysis | Static Structural_ld35
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Weld Strength

" \Weld Strength results evaluate stresses and
forces from each throat section in the selected
group of welds.

" \Weld utilization factor, Wuf, can be post
processed according to Eurocode 3 or AWS
D1.1/AISC 360-16 or user defined codes.

" Results are plotted on the geometry and listed in
csv files used by the “Weld Report” feature or
external use in e.g. Excel.

" Standard Mechanical features “Calculate Time
History” and “Maximum Over Time” can be used
to see the worst case for all loads steps and all
welds in one plot!

edrmedeso.com

A e

me  Result Display  Selection Automatio Weld Toolkit _ 2
Ei E’ifl A Al S J % wl e L3 L %%@EO%
eweld ImportWaid | weld AddFHtAddE it | Fllet Weid Suttweld Lamellar  Mesh | Clearselected | Csv Linearize d Mominal fotSoot  Effectve  Cumulative Child | wWeld  Open  Open Licensing

Coniration Comnguraton | Contacis~ " eds . eelda | Sirengtne Sengtns SHergeh Reui~ Welg Resuit ies | Fatigae | Fangne Tafigue atinue Noten Fatigue Damege Fotigue | Report Preferonces ™

(000w | %|C-+ Q@ @S kM- TEEREEEDE P & | Fcibord-

ANSYS

2021 R1

- JE_J Fillet Weld Strength Pipe 1FZ LC1

/id Fillet Weld Strength Pipe 1FY LC2

B, /i Filet Weld Strength Fipe 2FZLCL

8 i d Fillet Weld Stre gﬂ'|Ppe2FYLC2
W |Filet Weld Strength WufLC

------- i Ji 4 Filet Weld Strength Fipe 15 eqv LC3

(-, Global results

Details of "Fillet Weld Strength Wuf LC3" st w [ X
= Weld Section

Scoping Method | Geametry Selectio

Geometry |3Edge:

=/ Reference Face

Scoping Method | Geometry Selection
Geometry |5 Faces

=/ Weld Geometry

Geometry select Fillet Welds_ld1434
Trpe Single sided
‘Weld side Top
Min thickness 30 mm
Calculate Min Thickness | No
Free end offset 0mm
Total Weld Length | 2910
=/ Weld Evaluation e 60000 (mrm) .
Weld code Eurocode 3 X
Material 5355 150,00 45000
Carrelation factor Bw | 0.9
Safety factor M2 1.25 Graph v § O x | Tabular Data ~Qox
Weld strength Fu__ 470 MP £ Animation | b M| 1| M|M|[20Frmes  ~|aseceane) ~|| B[ QG & F \T e 5] [ Minimum |[v Maximum | [ Averag
= Weld Result 05 95808002 | 0.25086 016218
Result Item Wot 3 2 1. 0.19161 0.49983 032383
fentovesgng | Flaiing tossa s onme osw oz
Floating factor & 081 5125 0229 10333 045755
Result lacation Auto 0625 6 3. 0.27896 1.0688 052904
Calculate Time History | Yes
Display Graph Mo 0375
Scale Factor Value |1
1=I| Definition 9.5808e-2
By [Time 0
Display Time |3.s

= Results [
Details Tags Manage Views
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Weld Strength — Stress components d o

The weld strength evaluation is based on the “directional method” where the structural component

stresses in the weld section is derived from section forces. The method is therefore mesh size
independent.

The stresses are evaluated in a local coordinate system that follows the geometry.

Results can be evaluated at different section angles, a, and in addition to the component stresses the

force angle, @, between the weld line and the total force, Fsum, and local bending moment, My, around
local weld axis Y is available to use in the evaluation.
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Weld Strength — Path & Average 6

" A path plot of a single weld seam can be displayed in the Graph window.

" Results can be averaged in different ways, Group, Section (Constant), Section (Linear), Segment, Floating

Outline vHOX 2@ Q|@ w %S QA @ @|Sdct ®Mode BT B R @ E [ B ™| ElClipboard~ [Empty] | @ Bdend~
: ~[seo ouine |8
i Frictionless Support ~

i /3 Displacement

B[] Filet Welds Group

i e AL A3Filet Welds
) Imported Load (A8)

Bl Solution (B6)

i/ Solution Information
... /9 Total Deformation
9 Equivalent Stress
) Equivalent Stress FE
B Material number

i Filet Weld Strength Add Weld
JE‘ Fillet Weld Strength CAD

: Fillet Weld Strength Multi-body
i fi g Weld Strength Child

7.0348e5
5.3094e5
35805

1.8386
13327

ANSYS

2020 R1

-,/ [l] Steady-State Thermal (A5) v
Details of "Fillet Weld Strength Add Weld" == w L [ X z
]| Weld Section ~
] Reference Face » .
——— )
S[Weid Geometry 55.00 g2 20.00
Geometry select A3 Fillet Welds_ld2891 v £ i i
Eometny sele et elds 000 50.00 100,00 (v 0.10465 Min
Type Single sided
25.00 75.00
Weld sige oL Fillet Weld Strength Segment
Min thickness 3mm —
Caicuiate Mim e Toie ol T T T T T e o L [E
Freeendoffset  0mm & Animation | b |B ]| /M |[20Fames  ~[25ectauo) ~| | QB &= =
Total Weld Length 387.5 mm
=I Weld Evaluation Weld section force & moment intensity
Weld code Eurocode 3 N
Material 5355 -———— T
Correlation factor B | 0.8 =
Safety factor M2 125 T i Fr Fz Fsum My
Weld strength Fu__| 470 MPa €
=] Weld Result =) 1
Result ftem Fsum g _
Result averaging Floating é E 0.5
Floating factor 6 =
Result location Auto T o
e T Histas et ES
r Display Graph Yes [ 05
=]
£ K
= Definition Z - 0.
By [Time 002 004 006 008 01 012 014 016 018 02 022 024 026 028 03 032 034 036 038 04 o 02 € I
Display Time Last Path position (local ¥) [m] 0.00 70.00 {mm) 0'1 0.00 70.00 (mm) Y
=1 Resuits b - ¢
Details | Section Planes Manage Views Tags Graphics Annotations  Selection Information  Tabular Data = Graph 0.020858 Min 35.00 0.011542 Min 35.00

edrmedeso.com
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Weld Strength Shell

" \Weld Strength Shell result can be used to
evaluate large shell models with multiple
cruciform joints.

" Result average can be “Section” or “Element”
(Element size is >> the weld throat size.)

edrmedeso.com

Outline

Name b Vi
/@, Remote Force T=3 ~
=& Solution (A6)

c3]

o}

jc3]

Details of "Fillet Weld Strength Shell” *lOox

=I| Reference Face
Scoping Method

vaOox

iQQA[® W& %|C - QA Q@|seect KModer FTEREERM®® = | FClipboard~ [Emy

{5} Solution Information
»[#) Contact Tool
/id Top beam stiffeners
»lzd Weld Strength Child
/id Axle plate
d Axle plate - Seqv
-/ Fillet Weld Strength Shell
»5) Equivalent Stress
/@ Equivalent Stress 1
/%8 Equivalent Stress 2
-,/ Equivalent Stress 3
/B Equivalent Stress Max
-+ Total Deformation

v

Named Selection

Named Selection
(=] Weld Section

Shell welds - face

Scoping Method

Named Selection

Named Selection
= Weld Geometry

Shell welds - edge

Type Double sided
Weld side Top/Bottom
Min thickness 6mm

| Calculate Min Thickness | No

=l| Weld
Weld code Eurocode 3
Material $235

Correlation factor Bw | 0.8

Safgty (adqr M; 125
Weld strength Fu 360 MPa

=I| Weld Result
Result Item Wuf
Result averaging Element
Result location |Auto

Calculate Time History | No

|| Scale Factor Value i

I=I Definition
By Maximum Over Time
=)| Results
~ Minimum [1.154e-004
Maximum 1.5855
Minimum Occurs On | Bottom beam 2\Mi 1

Maximum Occurs

On Top beam 1\Midsruface 15
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Lamellar Strength

" The risk for lamellar tear can be evaluated according to Eurocode 3 with the
“Lamellar Strength” result.

" Depending on the weld shape, weld position, boundary conditions and
loading direction the required material quality can be evaluated.

b) | Shape and Ll
position of — s 7. =25
. o Ch = =&l
welds in T- and I - O - d
cruciform- and -
corner- DSs
COnMSeUons corner joints Z,=-10
single run fillet welds Z, = 0 or fillet ﬂ J |
welds with Z, > | with buttering ki Z,=-5
with low strength weld material [ 1B .
multi run fillet welds 7y, =0
Is
with appropnate weld ng sequence 1o reduce ‘r’l’ll’\kd"j‘ effects "
partial and full D @ o .
penetration welds /W Ao L2
’ I | — L4 @
partial and full 7. =5
penetration welds — T ‘ = 5 il
o Mre— ===
corner joints ls Z,=8
—J

edrmedeso.com

Details of "Lamellar Strength”

Weld Section
Scoping Method
Geometry
Reference Face
Scoping Method
Geometry

Geometry Selection
4 Edges

Geometry Selection
2 Faces

¥

Weld Geometry
Geametry select
Type
Weld side
Throat thickness
Plate thickness

Predominant compressive load

Weld Evaluation
Weld code
Weld depth factor, Za
Weld shape factor, Zb
Plate thickness factor, Z¢
Free shrinkage factor, Zd
Preheating factor, Ze
Required Z-value, Z_Ed
Lamellar strength, Z_Rd
Weld Result
Result ltem
Result averaging
Calculate Time History
Total Weld Length
Definition
By
Display Time
Results

Fillet Welds_|d76&
Single sided

Top

1 [mm]

100 [mm]
Evaluate

Eurocode 3

[i]

0

15

Mot possible Zd=5
Without preheating Z
20

Evaluate

I Rd
Section
Yes

&0 [mm]

Time
Last
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Mesh Result

R

- . e Home  Result  Display  Selection  Automation | Weld Toolkit [avidciaman A @@
FE-based results for fillet and butt B g dA2 dede © SMULE & Bus 3 02
nia o =24 2 ¢
Save Weld Import Weld ‘Weld  Add Fillet Add Butt | Fillet Weld Butt Weld Lamellar Mesh Clear selected CSV  Linearized Mominal Hot Spot Effective Cumulative Weld QOpen Licensing
Configuration Configuration | Contacts™  Welds Strength~ Strength™ Strength Results™ Weld Result Files | Fatigue Fatigue Fatigue Fatigue Motch Fatigue Damage Fatigue | Report Preferences™ 3

welds can be easily plotted using the

Qutlin ~lOox

QQ[® w %[0 -+ QA & @St Moder FTERE RERB®E ™ & | FClipboard~ [Empty] | @ Btend~

Name _~[sesch Outine |
i fid Filet Weld Strength Pipe 15eqv LC3 ~
B[ Global resuits

- /%0 Total Deformation

predefined items in the drop-down

menu Mesh Results.

Details of "Equivalent Stress FE"

%8 Equivalent Stress 1
W JEquivaler ss FE

% Equivalent Stress FE Weld

T PNUMMAT
wuts CONTSTAT

= Scope
Scoping Method Result File ltem
Layer Entire Section
Pasition Top/Bottom
Item Type Element Name IDs 1.89446 Min
Solver Component IDs | 185,186,130 0
Global IDs All
[=|| Definition
Tvpe Equivalent (von-Mises) Stress
By Time
Display Time B .
Calculate Time History | Yes
Mesh Identifier
Results™ Suppressed Mo
] Integr: Point Results 500,00 (rm) % .
Display Option Averaged
ﬁ Rst Temperatu re Average Across Bodies | No 600.00
. [=1| Results
@ pst Total Deformation imimam R Groph e o v W0 X |[Tobulor Dota o ey B O
Maximum 8544 MPa i Animation | p (W[ /]| 0 D|[20Fames  ~[2secaume) ~||EB|Q B & | m = 3 1|TO"5"’[51||1715";‘5"”""”"‘ [MP51|54”::""““'" IWEIH;E
i i ) i Average 224,35 MPa . f 5 fl
ﬁ Rst Equivalent Strain (von-Mises) e o o oy e e Z I
Maximum Oceurs On 8544 3]s 0.94732 47.2 112,
ﬁ Rst Equivalent 5tress (von-Mises) inis dlllz - G T S
RE c Value Over Time — 5|25 | 0.29067 786.81 189,
Minimum [0.29067 mPa £ soo 6 3. 224.
WP Rst Contact Status 23135 wea z
LU = Maximum Value Over Time 250.
Minimum 244,46 MPa
M@ Rst Contact Pressure Hinimun }mwpa azster
Information 0.4 0.8 12 1.6 2. 2.4 2.8
ﬁ Rst Material Number =]
P 35 o [ 2 | 3 |
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Fatigue methods wt 2d Vi D4 2

" The fatigue evaluation is based on IIW methods and uses a selected S-N curve (FAT class) to derive the
fatigue life and damage based on the stress range, Ac, from the selected fatigue method and load case.

FAT Class IV FATS0 steel S-Ncurve
FAT (@ Mfat cycles) | 90 MPa 10000
FAT factor 1
Wfat 2 —&— Nominal
he ! —e— Hot-Spot
5 1 3
Slzp: :2 22 Effective notch
p - 1000 AF. Hobbacher
a
2 -
g o Recommendations
© - .
for Fatigue Design
= Fatigue Resut 5 100 of Welded Joints
Result ltem Life [M] b
= | Definition EETM—— and ComponentS
og10[Life ing
By Damage per block [] Second Edition
Display Time Safety factor life [#blocks]
=| Results Stress range
Mini Safety factor stress [-] 10
e stress utilization [ 1E+00  1E+01  1E+02  1.E+03  1.E+04  1E+05  1E+06  1.E+07  1.E+08  1.E+09  1.E+10 @
Maximum Life quality [-] P
Stress max Life [N] Cm— v = e ¥ Springer
Stress avyg W

edrmedeso.com EDR"
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Fatigue S-N curves and MSC Theory

" The S-N curves are independent from Engineering Data and is applied for each fatigue result independent.
® User defined curves can be added in addition to the curves from IIW, Eurocode 3, Eurocode 9 and DNV.
" Mean Stress Correction can be applied in CSV, Linearized, Nominal and Hot-Spot method.
) t;’:‘:::::d"ﬁ“m"“ Zero Based
ITW S-N curves Nominal & Hot-Spot Method (Steel) First time 1s
Load scale factor |1
1000 == FAT160 steel Cycles per block 1
e EAT19 stenl Mone
FAT112 steel -|| Fatigue Result Soderberg
Result ltem Gerber
FAT100 steel = | Definition ASME Elliptical
_ —— FAT90 steel — Maodified Goodman
% —e— FATS0 steel Mean Stress Correction Theory
géﬂ 100 —ciagy —&— FAT71 steel
g —A— FAT63 steel g T~ a -
& —a— FATS6 steel g
—— FAT50 steel ”_;
—%— FAT45 steel g
—6— FAT40 steel "%
—— FAT36 steel 1 100 7 a
10 o - - - - h
1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08 1.0E+09 Mean Stress [MPa]
#Cydes —— NONE  — GO0OMEN  e—S00ErIErE e— Gerber ASME Elliptica = == Modified Goodman
edrmedeso.com EDR"

MEDESO




Fatlgue Load Case Definition : uy

. Zero Based
Calculates a pulsating stress range (Loading Ratio = 0).

2. Fully Reversed 5 \W\M
Calculates an alternating stress range (Loading Ratio = -1). o

3. Ratio (Loading Ratio) .

Calculates a stress range with custom Loading Ratio. 3. ¢ NANANANANA

4. Load Combination :
Calculates the stress range between two selected steps. 4 . \/\/ /LT'AS

9. Load Scanning - i I
Calculates the maximum stress range within the selected steps.
: N 5 ¢
6. Solution Combination - AS
Calculates the stress range from summing the steps in Solution Editor. R =5
/. Solution Scanning Solufion Editor x
Calculates the maximum stress range within the steps in Solution Editor. 3
6_ 7 Analysis Mame Time Coefficient
8. Random Static Structural_Id29 ﬂ i [zed] 1
g “ . : ” lysi -
Calculates the damage using the “Steinberg formulation e tfred :
edrmedeso.com EDR
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CSV Fatigue

CcsSV

® CSV Fatigue is a generic method to post process fatigue from stress results saved in a CSV text file.

AutoSave (@ off)

File Home Insert
G36 bt
A A B
1 |Node Number S1({MPa)
2_ 6663 110.07
3_ 6665 110.06
4 | 6687 102.46
5_ BEEE 102.46
6_ 7030 102.34
?_ 7031 102.33
g | 7032 102.32
'9_ 7033 102.32
10_ 7034 102.32
11_ 7035 102.31
12 | 7036 102.31
13_ J037 102.3
14_ J038 102.3

edrmedeso.com

Details of "C5V Fatigue” = e O X
[=1| CSV Geometry
Scoping Method Geometry Selection
Geometry 1 Face
=1 CSV Method
C5V File Ch\Magnus&\MaxPrin.csv
C5V Stress 51 (MPa)
Result Location MNode
=1/ 5-N curve
FAT Class 11V FATSO steel
FAT (@ MNfat cycles) | 50 MPa
FAT factar 1
Mfat 2000000
Me 10000000
Slope m1 3
Slope m2 22
=/ Load case definition
Load Type Zero Based
Load scale factor |1
Cycles per black 10000
IMean 5tress Theory MNone
[=]| Fatigue Result
Result Item [ Life [M]
=) Definition
By Time
Display Time Last
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Linearized Fatigue

" Linearized Fatigue evaluates the linearized stress through the material
thickness for all matching nodes of a selection between inside and
outside of a solid part. This allows for efficient evaluation of e.g. nozzles
and other pressure vessels according to ASME.

® All stress types (Principal, Sum of Principal, Intensity, Equivalent, Normal,
Shear) and stress items (Membrane, Bending, Membrane+Bending,
Peak, Total) can be used.

\\

edrmedeso.com

B

B

Details of "Linearized Stress Fatigue" i w L0
Inside face
Scoping Method Geometry Selection
Geometry 3 Edges
QOutside face
Scoping Method Geometry Selection
Geometry 3 Faces
Linearized Method
|Linearized Parent Mone

Stress Type

Linearized Absaolute Principal 5t.

Stress Item Membrane=Bending
|Resu|t Side Inside
ICorner Modes Only Yas
Pinball Region 12 mm
5-N curve
FAT Class 1IW FAT100 steel
FAT (@ Mfat gycles) 100 MPa
FAT factor 1
Mfat 2000000
Me 10000000
Slope m1 3
Slope m2 22
Load case definition
Load Type Zero Based
First time 1s
Load scale factor 1
Cycles per block 1
Mean 5tress Theary Mone
Fatigue Result
Result [tem Life [M]

Create Path

Click here to create path!

Linearized Stress Result

Membrane=EBending (Inside]

215.8 MPa

Membrane=Bending (Center)

112.2 MPa

Membrane+Bending (Outside)

-45.06 MPa
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Structural Stress Fatigue A

" Structural Stress fatigue uses the stress from a fillet weld strength result as input for life calculation.
The weld stress is based on nodal forces in the weld section and both shell and solid models are
supported.

" Stress type can be any of the weld section component stresses (o, o), 7, 7)), derived stresses (o,

Oss O Trot) OF the equivalent stress defined in the selected weld code (o)
E.g. DNV Fatigue (2.3.4); oy, = Aoy, = SQrt(Ac, >+ At 2+ 0.2*A7)?)

edrmedeso.com

Details of "Fillet Weld Strength" o Details of "Structural Stress Fatigue” -
[=I| Weld Section [=1| Weld Section
Scoping Method Geometry Selection Scoping Method Geometry Selection
Geometry 5 Edges Geometry 5 Edges
[| Reference Face =IfStructural Method
scoping Method EESmELSEledion Weld Result Parent | Fillet Weld Strength_1d937
Geametry 6 Faces Stress Type Sequ
[=| Weld Geometry
" =1|5-N curve
Geametry select AT Fillet Welds_ld935
- - FAT Class DNV T.2-1 W3
Type Single sided
Weld side Tap FAT (@ Mfat cycles) | 45.35 MPa
Min thickness 7 mm FAT factor 1
Calculate Min Thickness Mo Mfat 1000000
Free end offset 0 mm Me 10000000
ToEIWeId L_ength 13_46mm Slope m1 3
I=| Weld Evaluation Slope m2 5
Weld code DMV Fatigue [2.3.4) MNeutoff 10000000000
Material Unknown =/ Load case definition
Caorrelation factor Bw 0.8 Load Type Zero Based
Safety factor M2 1.25 First time 1s
Weld strength Fu 360 MPa
Load scale factor |1
=l Weld Result
Result [tem Seqv _Cycles per block 1
Result averaging Floating 51| Fatigue Result
Floating factor 6 Result [tem | Life [M]
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Nominal Fatigue

w

" Nominal fatigue is similar to Ansys fatigue module and evaluates the fatigue from surface stress of a part.
® Stresses type can be any of: Principal, Sum of Principal, Intensity, Equivalent, Shear (Max), Normal X/Y/Z

or Shear XY/YZ/XZ.
" Stress singularities on boundary conditions can be excluded with a new option.

Details of "Mominal Fatigue Normal Stress Z

[-|| Base Material Face

Scoping Method

Geometry Selection

Geometry 1 Face
Shell face Top

[-|| Nominal Method
Stress Type MNormal £

Coordinate System

Global Coordinate System

Exclude boundary nodes

Yes

SN curve

FAT Class IV FAT 50 steel
FAT (@ Nfat cycles) 50 MPa
FAT factor 1
Mfat 2000000
Me 10000000
Slope m1 3
Slope m2 22
Meutoff 10000000000

[-]| Load case definition
Load Type Solution Combination

Solution Combination

Tabular Data

Cycles per block

1

Mean Stress Theory MNone

Yield Limit, Ry 360 MPa
[-]| Fatigue Result

Result Item [ Life ]

edrmedeso.com
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Hot -Spot Fatigue

',

Hot-Spot Fatigue is a common method to extrapolate surface stress remote from a hot-spot location.
It is a way to derive the Geometric stress at a weld toe and eliminate the stress singularities at the toe.

Available stresses types: Normal, Parallel, Shear, Shear (Max), Principal (no limit), Principal (IIW limit) , Principal
(normal) , Principal (parallel), Equivalent, Equivalent (DNV).

Weld codes defines the location for extrapolation and corresponding fatigue class (FAT).

It can be used with the “Add fillet weld” to automatically define the offset based on weld size.

The “Weld” mesh control can create suitable mesh imprints for extrapolation locations on shell models.

Details of "Hot-Spot Fatigue Weld Toe Unconnected |+ 3 O

@M ® " ® | FCipboard~ [Empty] | @Edend> 9 SelectByr @ Convert

Equivalent Stress

=]

Hot Spot Section

Scoping Method

Ansys

Geometry Selection

Geometry

3 Edges 2021 R2

=]

Reference Face

Scoping Method

Geometry Selection

Geometry

& Faces

Reference location

‘Weld Toe Unconnected Face

Throat thickness

7 mm

=]

Hot Spot Method

Stress Type

Mormal

Extrapolation

Linear

Material thickness

10 mm

a

04

b

1

5-N curve

FAT Class

W FAT 100 steel

FAT (@ MNfat cycles)

100 MPa

FAT factor

1

Mfat

2000000

M

10000000

Slope m1

3

Slope m2

22

Meutoff

10000000000

Load case definition

Load Type

|Zero Based

First time

edrmedeso.com
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Effective Notch Fatigue 2

" Effective Notch Fatigue is used to evaluate the weld toe or weld root fatigue using a detailed notch mesh
(in a sub model). The notch is usually a 1 mm fillet and used together with a specific fatigue class (FAT).

" Available notch stress: Tangential, Parallel, Principal, Sum of Prin., Stress Int., Equivalent or Shear (Max).

- A

1
2 @ Engineering Data "
3 E Geometry v 4
4§ Model v 4
5 @ setup v 4

6 Solution v 4

7 @ Results

Model, Static Structural

edrmedeso.com

Details of "Effective Notch Fatigue Toe"
-|| Effective Notch Edge

Scoping Method
Geometry

-|| Effective Motch Face

Scoping Method
Mamed Selection

-|| Effective Notch Method

Stress Type
Exclude boundary nodes

Geometry Selection
2 Edges

Mamed Selection
Toe face

Tangential [IIW default}
Yes

-1| 5-N curve

FAT Class
FAT (@ Mfat cycles)
FAT factar
Mfat
Me
Slope m1
Slope m2
Meutoff

-| Load case definition

Load Type

First time
Load scale factor
Cycles per block

-1/ Fatigue Result

IIW FAT225 R1 steel
225 MPa

1

2000000

10000000

3

22

10000000000

Zero Based
1s

1

200000 -
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Cumulative Fatigue s

" The total damage from a duty cycle can be evaluated using Cumulative Fatigue.

® Each individual event (load case with number of cycles) is defined using one of the available
methods and then grouped in the model tree together with the Cumulative fatigue result object.

E| ----- ) E Cumulative Details of "Cumulative Damage" ==oiiw L O X Hot-Spot Fatigue LC1
L ey Hot-Spot Fatigue LC1 =/ Geometry ”
_______ v‘H é‘ Hot-Spot Fatigue LC2 Scaping Methad Geometry Selection
. Geomet 1 Edge
- 54 Hot-Spot Fatigue LC3 2 —
Uk Cumulative Damage [ Load Group Pro
v i i =0 Load Group Properties | Loaded
"""" /7l Cumulative Stress range Total #Cycles 112000
H|5-N curve
FAT Class 11V FAT100 steel vari
FAT (@ Nfat cycles) 100 MPa
FAT factar 1
S-N curve MNfat 2000000
1000 —s —
Mc eeeeree Hot-Spot Fatigue LC3
——FAT100 steel Slﬂpe m1 3
® Loadcases Slope m2 5
*  Cumulative E wem Rﬁu“
g Lco1 Result ltem Cumulative Damage [-]
= Lcoz -
P [=| Definition
; By Time
Seqv . )
Display Time Last
Lco3
100
1LE+D! +0) +0! E+04 +0i +0
ife [N]

EDR
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Child Result P A

" The Weld Child Result let you select a parent result and plot a different result item (and/or time/set
number) while keeping all other settings the same as in the parent result.

" This result object does not output any summary tables to the bolt report since they are listed for the
parent result object. When clearing and edit the parent the children are updated as well.

Qutline vaOXx & w2 I [ Clipboard~ [ Empty] | & Extend ~ f
“ |Name v | Search OQutline | M o Fillet Weld Strength Add Weld '

/% Frictionless Support o)
/G_ Displacement

E| ..... /I Q Fillet Welds Group

i e AL A3Fillet Welds

-,/{5) Imported Load (A6)

E-{&) Solution (B6)

------- {5} Solution Information

------- @ Total Deformation

------- @ Equivalent Stress

------- @ Equivalent Stress FE

------- -+ Material number

------- /id Fillet Weld Strength Add Weld
....... é Fillet Weld Strength CAD

P‘ Fillet Weld Strength Multi-body

ANSYS

2020 R1 : 2020 R1

- d YT
-,/ Jf] Steady-State Thermal (AS) N
Details of "Weld Strength Child" i w O X
[=1| Weld Result 0.021261
Weld Result Parent Fillet Weld Strength Add Weld_|d2893
Result Item Seqv
Result averaging Element/Floating/Segment
Calculate Time History | No
[=I| Definition .
By Time Z . z
Display Time Last » t * 1
edrmedeso.com EDR

MEDESO




S

solution Editor Apply | Cancel Current Analysis Fillet Weld Strength AD_Id494 ;l
Result Max Min absMax
Result Iltem Wuf
Result Section averaging | Local
Calculate Time History Mo -_
Details of "Grouped Weld Fatigue" s » [ O ¥ '
[=l| Geometry =
Scoping Method Geometry Selection :
Geometry 8 Edges Analysis Mame Result Object
=I| Fatigue Result Group Current Analysis ;I Hot Spot Fatigue B1_Id406 ;l
Load Group Results |Loaded (Click to re-load) Current Analysis ;I Hot Spot Fatigue C1_Id404 ;I
m Apply | Cancel Current Analysis = | Hot Spot Fatigue AL 1d408 = |
Result Max Min absMax Current Analysis x| HotSpotFatigue AD_Id492 x|
Result ltem Stress range
[=I| Definition
By Time

Grouped Result

4

Grouped Weld Strength/Fatigue result combine many results within

the same group in the model tree or from selected results from

different analysis using the Solution Editor into one plot.

The results absMax, Max or Min results can be evaluated to see the
overall max from several load cases.

Do

Details of "Grouped Weld Strength Wuf" =

Weld Section

Scoping Method

Geometry Selection

Geometry 3 Edges
Weld Result
Result type MNode

Load Group Results

Loaded [Click to re-load)

B Fillet wuf

. fid Filet Weld Strength B1
- Ji 4 Fillet Weld Strength C1
""" v
----- Jid Filet Weld Strength A1
----- /i Fillet Weld Strength A

: JD Fatigue
- M3 g Hot Spot Fatigue B1
- 5 4 Hot Spot Fatigue C1
Grouped Weld Strength Wuf GRS »y n Grouped Weld Fatigue
------- /34 Hot Spat Fatigue A1
o “,J-I é‘ Hot Spot Fatigue AQ

Analysis Name
Current Analysis

Result Object
Filet Weld Strength B1_1d59 |
Filet Weld Strength C1_Ids1 |

Filet Weld Strength A1 1d57 x|

Current Analysis

Current Analysis

K K K

edrmedeso.com
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Worksheet Preview

" The “Worksheet Preview” is a feature in the Report
Generator app that displays all details of a weld object
including the result summary tables in the “Worksheet”
window. (Report Generator license is not needed.)

® This feature is useful to look at the design values and
different result items in the summary tables.

edrmedeso.com

Fillet Weld Strength Add Weld Preview

Fillet Weld Strength Add Weld

Table 1. Fillet Weld Strength Add Weld property list

Result Name Fillet Weld Strength Add Weld Id 3074

Weld Geometry Geometry select A3 Fillet Welds_1d2978
Weld type Single sided|Weld Side Top

Min thickness 3.0 mm Calc Min thickness MNo

Free end offset 0.0 mm

Total Weld Length 177.1 mm

Weld Evaluation

Weld code Eurocode 3 |Material grade 5235

Factor, a, 06 Factor, ,Sw 0.8

Mominal weld strength, f, 360. MPa | Safety factor, y,,, 125
Dimensional equivalent stress, fu_SEqv 360. MPa |Dimensional normal stress, fu_S" 259 20 MPa
Weld Result

Weld result item Seqv Scale Factor Value 1.0

Weld result averaging Floating Floating factor 6.0

Weld result location Auto Stress Type (Wuf calculation)  |Absolute Stress
Definition

By Time Display Time Last

Table 2. Fillet Weld Strength Add Weld summary

Group)|Sect Id

SectL| a_;, FX (radial)
[m]|[mm] [N/m]

[N/m] [N/m] [Nfm]

FY (para)| FZ (axial)| FT (total) MY (para) Phi
[Nm/m]|[deg]

1 941| 0.095| 3.0|-3.327e+04

7.

808e+04| 1.738e+05/1.934e+05|6.644e+02| 66.2

1 944| 0.024| 3.0/-3.047e+05

4.

922e+04| 3.160e+05 |4 417e+05|5.509e+02| 83.6

1 947| 0.089) 3.0/-1.281

e+04-6.

635e+04|-1.078e+05/1.273e+05|3.137e+02| 55.6

Table 3. Fillet Weld Strength Add Weld summary

Wuf Ooqu @

Group)|Sect Id

[H mpa] \Pa]

[MPa]
1) 941/0.244 87.8 468

T a

[MPa]

T

[MPa]

b a

[MPa]

Tstruc

[MPa]

Ohend

[MPa]

Tiot

[MPa]

1 944/0.564 149.1-146.3) -16.

1 947/0.184 66.3] 224 -22.




Weld Report

B m

= A HTML formatted report of all welds and weld results including any comments, figures and images is created with
a click on “Weld Report ” using the Report Generator app. (Report Generator license is not needed.)

" The report can be imported to Microsoft Word (Insert>Text from File...).

AutoSave Document1 - Word
File Home Insert Design Layout References Mailings Review View Help
L 12 Ll-gl-l-\ EXERE TRURE SRS TR INC-TN RN ICE SIS RS L NS ES =S & 2D CANI LI RV D v A i

EDR
MEDESO
eld Toolkit report

Project details

Project: Project

Subject: Welded pipe model

Author: Magnus Gustafsson

Brepared for: End user

Ansys version: 2021 R1

Project file: C-MagmusGUANSYS ACT tenmp/WeldToolkitDemos V2111 2 wbpi
Project Last saved: Friday, Jume 11, 2021

Report created date: 2021-06-11 1406

Report created by app: Weld Toolkit V211.1

Static Structural

‘Test model to evaluate weld strength and total weld forces.

Pipe 1: D= 500 mm, L = 1599 rm (Edee lensth) Averase weld radius 271 mmm (for moment)
Pipe 2: D= 400 mum, L= 1311 mum (Edge length) Average weld radius 221 mum (for moment)

LC I:Faxal =4e6 N
LC 2: Maxial = 18 Nmm
LC31CI+LC2

€ Wl Serangth Tubes

Figure 1. Test model

edrmedeso.com

5 Search

Fillet Welds Group

Fillet Welds

Figure 2. Filiet Weids

Table 1. Fillet Welds property list

[Fillet Weld Name | [Fillet Weids __[id 1434

|Weld Geometry Typdl Single sided|

[Thwast thickness Eomm Free end offsel (0.0 mm
g

Min weld angle 80 Msx weld sngle [150.0

| Throst elements |Aspect Ratio [20

Element Order Linear

Material Mame |S355-BISO |Monlinear EffectsNo

| Total Weld Length ‘ZD\GG mm |Total Weld tonne|
Solution

General notes

‘The summed weld forces nses the local radial. tanzential and axtial forces. In this case the
local tansential forces will differ compared to the farces projected in 2 cvlindrical system
since it is a "saddle” pipe comnection. The tangential force intensity is thus the force the weld
"see" and will differ 2 bit compared to the hand calculation.

Magnus Gustafsson

1% Share 7 Comments

Fillet Weld Strength FZ LC1

Pipe 1(L = 1599 mm): Axial force intensity FZint = 426/1399 = 2302 N'om, Weld Result
FZ (axial) = 2463 N/mm -1 5% OK!

Pipe 2 (L = 1311 mm): Axial force intensity FZint = 426/1311= 3051 N/mm, Weld Result FZ
(axial) = 2933 Nimm 4% OK!

& eld Srangth Tubes

A

Figure 3. Axial force intensity
Table 2. Filiet Weid Strength FZ LC? property list

I T FiletWeid 67 [a 1488
|Weld Geometry | (Geometry selact Fillat Welds_|d1434

}&mmm Eﬂg)es»dadm\aﬁde [Top

Wi thickness 0.0 mm | Calo Min treckness Mo

Free end offset Tmm -

[Tolsl Vield Length 2810.0 mm Equation Symbal

[Weld Evaluation - -

[Weia code [Eurocod 3 |Wiateral grace 5358

[Comelstion factor, B, ] [Safety factor. yur = .

Nominal weld sirength. . 470 WFs E::' Object... Symbols

[Dimensional equivalent Stress, L e |17 78 MPs| Dimensional norml sbess. £,-J338 40 MPs

[Weld Result - .

[Weld result item [FZ (exial) _|Sosle Fackor Value 10 E Text from Filey,. Insert Text from File

[VWeld result averaging [Group h S

Weld real losstian Tt e defined sedhions) Insert the text from a file into your
Definition publication.

By [Time Dispiay Tima 10

If you have a text box selected, the
text is added to the selected text
box; otherwise, a new text box is
created.
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User defined Weld codes & S-N Curves

" Weld Settings control panel to edit default values for add welds, strength and fatigue results.

10

" User define weld strength codes and material grades can be added in addition to Eurocode 3 and AWS.
" User defined weld fatigue S-N curves (FAT class) can be added in addition to [IW, Eurocode 3/9 and DNV.

edrmedeso.com

Details of "Weld Settings" * QlOX

-1 General Settings Material grade ﬂ
Show Weld Id number Yes j
store Results At All Available Time Points Mame Weld Yield Strenagth, Fy Weld Ultimate Strength, Fu Factor, alfaw Factor, betaw Safety factor, gammaM2 Load factor, gammal
Post processing MAPDL license Default 5235 0 [MFa] 360 [MPa] 0.5 0.8 1,75 0

+| Add Weld Settings 5275 0 [MPa] 410 [MPa] 0.6 0.85 1.25 0

~I| Weld Strength Settings 5355 0 [MPa] 470 [MPa] 0.6 0.9 1.25 0
Default weld size 3 mm 5420 0 [MPa] 520 [MPa] 0.6 1 1.25 i}
Weld size increment 1 mm 5460 0 [MPa] 540 [MPa] 0.6 1 1.25 i}
Maximum Weld size 9% mm
Calculate Time History Mo
Always Plot Fillet Weld Ma FAT Class List n
Always Plot Weld C5Y5 Mo _3
Always Plot APDL C5Y5 No FAT Class FAT (@ Nfat cydes) Nfat N Nc Neutoff Slope, m0 | Slope,m1 | Slope, m2
Plot Weld Node C3Y3 Mo IIW FAT160 steel 160 [MPa] 2000000 0 10000000 | 10000000000 3 5 22
Condensed S5egment C5V Mo ITW FAT125 steel 125 [MPa] 2000000 314013 10000000 | 10000000000 5 3 2
Print Group average in Weld Report | No ITW FAT112 steel 112 [MPa] 2000000 137305 10000000 | 10000000000 5 3 2
Weld Force Extraction Contact Element ITW FAT 100 steel 100 [MPa] 2000000 53302 10000000 | 10000000000 5 3 22
Weld Fatigue Settings IV FATSO steel 90 [MPa] 2000000 26727 10000000 | 10000000000 5 3 22
Weld Code Editor IV FATBO steel 80 [MPa] 2000000 11049 10000000 | 10000000000 5 3 22
Edit Weld Code Mo IV FAT71 steel 71 [MPa] 2000000 4514 10000000 | 10000000000 5 3 22
FAT Class Editor TIW FATS3 steel 63 [MPa] 2000000 1842 10000000 | 10000000000 5 3 22
Edit FAT Class Mo TIW FATSE steel 56 [MPa] 2000000 761 10000000 | 10000000000 5 3 22
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EDRMedeso licensing features =

" You may open a Workbench project without the app license being checked out.
" You may also open Mechanical without the app license being checked out.
" You can download and install the app without a license, and this allows a solved model to be shared.

" The app license is automatically checked out when evaluating a feature during pre, solve or post processing.
If the license is not available a warning message is displayed in Mechanical.

" The license status is visible from the “Active License” icon and you may click it to release the app license from the
current Mechanical session to use it a different project or by a different user.

" You may check the status of available licenses and who is using the license by adding the “Check License Status”
user button.

08 S O0E o

Help  Active Help FManage Check License
License . Status

User Buttons

edrmedeso.com EDR
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References

" \Weld Strength calculation according to:

Eurocode 3: EN 1993-1-8:2005. Design of steel structures - Part 1-8: Design of joints
[Authority: The European Union Per Regulation 305/2011, Directive 98/34/EC, Directive 2004/18/EC]

AWS D1.1/AISC 360-16 Specification for Structural Steel Builds
" [amellar Strength according to:

Eurocode 3: EN 1993-1-10:2005. Design of steel structures - Part 1-10: Material toughness and through-

thickness properties
[Authority: The European Union Per Regulation 305/2011, Directive 98/34/EC, Directive 2004/18/EC]

" \Weld Fatigue calculation according to:

Recommendations for Fatigue Design of Welded Joints and Components, Second Edition. A.F. Hobbacher.
International Institute of Welding (11W)

RP-C203: Fatigue design of offshore steel structures DNVGL-RP-0005:2014-06

EN 1993-1-9:2005 Eurocode 3: Design of steel structures - Part 1-9: Fatigue
[Authority: The European Union Per Regulation 305/2011, Directive 98/34/EC, Directive 2004/18/EC]

EN 1999-1-3:2007 Eurocode 9: Design of aluminum structures - Part 1-3: Structures susceptible to fatigue
[Authority: The European Union Per Regulation 305/2011, Directive 98/34/EC, Directive 2004/18/EC]
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Thank You!

Magnus Gustafsson
magnus.gustafsson@edrmedeso.com

EDR
MEDESO




	Slide 1: EDRMedeso Weld Toolkit
	Slide 2
	Slide 3: Save and Import Weld Configuration
	Slide 4: Optimize Bonded Contacts
	Slide 5: Create Weld Contacts
	Slide 6: Weld Contacts Match
	Slide 7: Add Fillet and Butt Weld
	Slide 8: Intermittent Welds and Optimization
	Slide 9: Weld line export
	Slide 10: Child Setup
	Slide 11: Weld Strength
	Slide 12: Weld Strength – Stress components
	Slide 13: Weld Strength – Path & Average
	Slide 14: Weld Strength Shell
	Slide 15: Lamellar Strength
	Slide 16: Mesh Result
	Slide 17: Fatigue methods
	Slide 18: Fatigue S-N curves and MSC Theory 
	Slide 19: Fatigue Load Case Definition
	Slide 20: CSV Fatigue
	Slide 21: Linearized Fatigue
	Slide 22: Structural Stress Fatigue
	Slide 23: Nominal Fatigue
	Slide 24: Hot-Spot Fatigue
	Slide 25: Effective Notch Fatigue
	Slide 26: Cumulative Fatigue
	Slide 27: Child Result
	Slide 28: Grouped Result
	Slide 29: Worksheet Preview
	Slide 30: Weld Report
	Slide 31: User defined Weld codes & S-N Curves
	Slide 32: EDRMedeso licensing features
	Slide 33: References
	Slide 34: Thank You!

