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» This step-by-step tutorial demonstrates how to implement the check according to FKM (6", 2012) in SDC Verifier.

v

FKM (6th, 2012) detailed review;

v

Weld Finder Tool overview;

v

Fatigue tables and plots;
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A Model §DC IZ

RIFIER

A simple model with shell and solid element types will be used. The following analysis was implemented:
- Fatigue load (will be used for the Fatigue check)

Fatigue check will be executed, based
on results from fatigue load analysis.

Step 2-3: 100 000 cycles
Step 4-5: 100 000 cycles
Step 6-7: 1 000 000 cycles
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Open the Starter Model SDC

VER

Launch SDC Verifier for FEMAP - S —
Press Open b . n1 ® | & e

New Open ~ (/) Shortcuts
Project Misc

Open project
FKM_6th_2012_Tutorial.sdcv open x

A~ |+ ThisPC » Desktop » FKM Tutorial Femap v Search FKM Tutorial Femap yel

Pl"eSS Open Organize « New folder . W @

S

| educaticn 2 MName atus Date modified Type Size
L Employees Gene ) FKM_6th_2012_Tutorial.sdcv 27/03/2025 10:41 SDC for Femap Pr.. 368 KB

| office

|| SDCVerifier
| software
| | standards

| tutorials

@ OneDrive - Persor
]
| Documents

| Pictures

@ OneDrive - SDC Ve

&3 ThispC
_J 3D Objects i
10:43:00 Logged in succes] I Desktop o |
10:43:00 License activated
File name: | FKM_6th_2012_Tuterial.sdcv v || SDC Verifier Project (*isdevsd v
| Open | | Cancel |

ﬁ Femap
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CM

Analyze Job

VER

3 7 [ i ecognitic wols Standards elp fier.com v
Go to Home section on the Ribbon Setings _ Recognitons _ Toos _ Standards Help rescom
r‘ > m Results Manager ‘gf Governing Loads E] SDC APl Console
»/ © [ ExportResults | 1y Peak Finder 4 s Run Seript
> Update Model ~ View  Analyze ¥  Report Layout @ Frecbod Optimization 1 o o se s Gonpt | GO to Embed
Press on the toolbar to analyze job Main Resul Post Processing Automation
3 ﬁ Views (1) General
B Model )
b ﬂ Recognition D |1 | Title |Fat|gue Load |
4 fd Jobs (1) L
B Foicue Lood Pt [v]
i 5 Tools . .
Standards (0) Analysis Options
! & Post-Processing Analysis | Lingar Static S | Analysis Options Define... |
[£] Optimizations (0)
[ Reports (0} “| Select Loads to be Analyzed (8/8) |
Request Results

Displacement ] Strain g:I:cU;En
Applied Force Force Balance Selection

Reaction Farce | Constraint Equation Solid Stress/Strain: | Corner Results v |
Force
Element Force Plate Stress/Strain: | Caorner Results v |
Hot Spot Stress
[ Use Weld Stresses outside Locations [] Use Average Corner Data

= ¥ s

15 02:48 Fatigue Load analysis started
15:02:48 Analysis options:

Job 1 analysis started and Simple anaiysis loads: &

Inertia relief analysis loads: 0

Job 1 analysis finished Not included loads:

Skipped loads: 0
15:02:01 Fatigue Load analysis finished

Nodes: 13793 Elements: 13789 C:\Users\user\OneDrive - SDC Verifier\Desktop\DVS Tutorial Femap\Model_DV5__and_FKM.modfem MES (Meter/Kg/Second) Femap

W
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Stress Transformation §plg Iz

. (Uxx +Uyy) (gxx o gyy)

* cos 260 + Tyy * sin 26

G_ﬂﬂ - 2 2
Stresses for Weld elements are automatically transformed in the
(crxx—cryy] _ direction of the corresponding Weld from Weld Finder Tool, using the
Int = — 2 *sin 260 + Lxy * COS 20 wedge method. Stresses are transformed only for plate type elements.

(Jxx + gy}r) (Uxx _Uyy)
2 2
Oxxs Oyyy Ty — Original X,y and shear stress in local element x, y and shear directions

Ttt, Onn, Tne — transformed x, y and shear stress in weld x, y and shear directions
£ — angle between the element and weld x directions.

O = * COS 20 — Tyy * SIN 260

Weld Csys

Element Csys

-

https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Load Groups. Fatigue Check §DC Iz

RIFIER

Seilings Recogniticns Tools Standards Help

Select Load Groups in 1..Fatigue Load

e [@ Results Manzger | ‘g Governing Loads SDC API Console
in the mOdel tree [ © ’ [ ExportResults | i, Peak Finder @ < Run Seript
Update Modsl View Analyze v Report Layout @1 sy Optimization 43 Run Predefined Script Go to Embed
Main Result Post-Fi i i
Select Individual Loads from 2 till 3 B s Oty |

[ ﬂ Recognition D |2 | Title |

and press 4 8 Jobs () Descrpton ~

Fl E 1.Fatigue Load
‘& Individual Loads (8)
Predefined Load Cases (0)

n ﬁTLoad Sets (0 [u] Safety Factor 1 || setwan |
e i Load Groups (1))
FG Fatigue Groups {0} | | s 1.Leoad 1 Title (0) Sf I:‘
B 1 f
A Plats (0)
» & Tools

B standards (0) T|'& 4.Load 4
[ Post-Processing

= P & 5.load5
Press Create B oy & siosis n
& 7.load7
& 8.loads
1. Envelope (IL)

Title: Steps 2-3

—

==

[]
[]
Repeat previous steps to create more

LG Add Load Group
D 2| Title [steps 23 a
B [ creme ]

Description |

00000

@ Safety Factor 1 | settomu | ;
& Tiosa 1 E——— T A list of Load Groups

& 4.load4 & 2.10ad2 1
& 5.load5 & 2.load3 1 ] J:l_'_l Load Gmups (4}
g :..Il:oajj W 1.Envelope (IL)

Y2 Steps 2-3
M3 Steps 4-5
i

‘& 8.load 8
1L Envelape (IL)

]

Count: 7
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SDC

Fatigue Group. Fatigue Check

RIFIER

Tools Standards Help

Recognitions

Settings

Title: Fatigue Check

Define fatigue item cycles

Press Create

00000

Fatigue Groups is an envelope of Load Groups and
their stress history (the number of cycles for stress
range) which is used in fatigue standards.

1 Cycle = period of time where stress of the load

varies from its minimum to maximum and back to
minimum. Stress results for load will be summarized
as many times as defined in item cycle and divided on
total amount of cycles to calculate part of fatigue
damage taken by Fatigue Group.

4 Y oad Groups (4)

rm @ ’ [ Results Manager | ig Goveming Loads E] SDC APl Console
. w/ [& Export Results Tin Peak Find = % Run Script
In the Model Tree , Se lect Fa t’gue Gr oup UpdateModel  View  Analyze v Report Layout = ‘;l F:eho;n:' Optimization 7 R:: P:d sined Script | 0010 Embed
Main Result Post-P i M i
:: g::::'“] Add Fatigue Group -
Select Load Groups from 2 to 4 and | Brecomiion o 1 [Tl |
4 Jobs (1) .
e Fat .
pr SS 4 [@ 1.Fatigue Load Eescupcy | |V|
& Individual Loads (8)
*% Predefined Load Cases (0)
++ Load Sets (0) @ Fatigue Item Cycles 1 | | |

4 1 Envelope (IL) Title (0) Cycles
L2 Steps 2-3
43 Steps 4-5
L4 Steps 6-7
1Y Fatigue Groups (0) 4.5teps 6-7
B Tables (0)
&' Plats (0)
o ]
Standards (0)
" i Post-Processing I:‘ I:‘
[Z] Optimizations (0)
[ Reports (0) Add Fatigue Group
ID 1 | Title |Fatigue Check n |
Description | |V|
IE‘ Fatigue ltem Cycles |1 | |Set to Selected |
1.Envelope (IL} Title (3) Cycles
2.5teps 2-3 100 000
— 4.5teps 6-7 1000 000
=]
4 D]
)
i <
- <]
Cycle
Cmin
0
t

Count: 1

|| Create |

Total Amount of Cycles 11200 000

-
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Weld Finder SDC Iz

VER

I @ Views (1)

egs b Maodel
In the Model tree => Recognition, . Eﬂmg"“h“

select Weld Finder and press Edit _L_ Joint Finder
,/: Beam Member Finder
ﬂ‘F Beam Sections Finder

In the Welds Finder window, press Find = Panel Finder

* Conr
4 [ Jobs (1)
i 8 1.Fatigue Load

Welds Finder - [m] x
Welds | Weld Strength Settings | Hot Spot Stress |
- \ sost P ey ==
Tensile Strength (Min) [Pa] Yield Stress (Min) [Pa] Is Symmetric IsCurved  Nodes Elements ~ Weld Parts

160000000 Tozu000000 I---
2 Weld2 [0.03;007; 0.04] 460000000 250000000 3 . .
s w3007 00% 004 “eo000m —— N e m s B Add, Edit, Combine and Remove Welds
4 Weld 4 [0.07; 0.04; 0.01] 460000000 250000000 Yes No 42 123 3
5 Weld 5 [0.01: 0.04; 0.01] 450000000 250000000 Yes No 42 123 3 I:‘
6 Weld6 [003; 001; 0.01] 460000000 250000000 Yes No 4 39 3
7 Weld 7 [0.03; 0; 0.05] 460000000 250000000 Yes No 9 24 3
8 Weld 8 [0.03; 0; 0] 450000000 250000000 Yes No 9 24 3
9 Weld 9 [0.02; 0.12: 0.03] 460000000 250000000 Yes No 15 28 2
10 Weld 10 [0.02 0.11; 005] 460000000 250000000 Yes No " 0 2 M W l d O d 1c 1 m t t ‘Mh
11 Weld 11 [0.02:0.11: 0.02] 450000000 250000000 Yes No 1 20 2 Ove e s * r er ]S 1 por an en
12 Weld 12 (002 0.1; 0.0] 460000000 250000000 Yes No 15 2 3 l m t b l t 2 W l d
13 Weld 13 [0.04 0.08; 0.01] 460000000 250000000 Yes No 4 80 2 One e e en e Ongs O e S
14 Weld 14 [0.04; 0.08; 0.06] 460000000 250000000 Yes No 41 &0 2
15 Weld 15 [0; 0.08: 0.03] 460000000 250000000 Yes No 27 52 2
16 Weld 16 [0; 0.1; 0.03] 460000000 250000000 Yes No B 52 2
17 ‘Weld 17 [0; 0.09; 0.06] 450000000 250000000 Yes No 1 20 2
W e pots o st o e 2o Preview selected Welds
19 ‘Weld 19 [0.04; 0.1; 0.06] 450000000 250000000 Yes No 4 80 2
20 Weld 20 [0.08; 0.09; 0.06] 460000000 250000000 Yes No " 20 2
21 Weld 21 [0.08; 0.1; 0.03] 450000000 250000000 Yes No 27 52 2
22 Weld 22 [0.08; 0.09; 0.01] 460000000 250000000 Yes No " 20 2
23 Weld 23 [0.08; 0.08; 0.03] 450000000 250000000 Yes No 27 52 2
24 Weld 24 [0.04; 0.1; 001] 460000000 250000000 Yes No 4 80 2
25 Weld 25 [0.04;0.1; 0.02] 450000000 250000000 Yes No 23 66 3
26 Weld 26 [0.04; 0.1; 0.05] 460000000 250000000 Yes No 23 66 3 |E|
27 Weld 27 [0.06; 0.1; 0.03] 460000000 250000000 Yes No 135 42 3 .
28 Wel 450000000 250000000 Yes No 15 28 2 PlOt Of Selected Welds ’n CO[OI'S
9 Wel 460000000 250000000 Yes No il 20 2 . E d . h l b l I D

Set Parameter | | Check on Weld Design | an Wi t apbels Of S
Settings Find oK Cancel
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Weld Finder Plotting Functions SDC Iz

VERIF

To plot all welds, in Welds Finder
select them by combining Ctrl + A

] °
Press| | and select Welds in colors
Press OK
[¥2 welds Finder - m] ®
(] #
Welds | Weld Strength Settings | Hot Spot Stress |
Filter = Find Weld by ID | || Mavigate | -
D Titke Tensile Strength (Min) [Pa]  Yield Stress (Min) [Pa]  Is Symmetric  IsCurved  Nodes Elements  Weld Parts E E
Weld 1 [0.01; 0.04; 0.04] 450000000 250000000 e Mo 2| - D =
460000000 250000000 v (N0 | =] n
150000000 250000000 [ I . | — ‘H‘
I
o
A Welded/non-welded parts z L
5 Weld parts
%' | Welds in colors
Welds in colars + ot selected welds in colors X .
Weld parts length + Labels of values C1 11 5Y

Weld parts throat thickness + Labels of values
Weld types + Labels of values

Coordinate Systems

Weld part throat

Welded/non-welded parts + throat
TN No 7 % 2|

250000000
250000000
250000000
250000000
250000000
250000000

== 8 8 & =

SDC Verifier offers an extensive variety of Plotting options
that can be selected according to the user’s objectives.

10 Settings. Find
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Add FKM (6t", 2012) Standard

SDC W

VERIFIER

_a

In the Model tree, in Standards right
click execute Add => FKM

—a Click on FKM (6th, 2012) [ standards (0)
I &4 Post-Processing

11

[Z] Optimizations (0)
[il Reports (0)

Add

=l

Rename Multiple
Remove Multiple
Renumber

Clear Results

FKM (6th, 2012) is an analytical strength assessment

of components in mechanical engineering.

DOODODOD0D D0 ND0HDHH

ABS

AISC

AP

AlJ (2005 Edition, 2017)
AS

ASME

BV MR&15 Plate Buckling (2023)
DIM 13018 (1984)

DNV

DWVS 1608 and 1612

EN 13001

Eurocode3

F.E.M 1.001 (3rd, 1998)

FKM

IS0
Morsok NOO4 (rev.3, 2013)
VDI 2230 (Part 1, 2015)

@@

FKM (5th, 2003)
FKM (&th, 2012)

Comparison Standard
Deflection
Custom

ALRYD D0H

Load from Library

https://sdcverifier.com
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Change Selection to All Welds SDC Iz

VER

FKI (6th, 2012) — e

Select +All Entities and press to
remove them D [t | it FiM(5th, 2012) \
Alias [standard1 \
Description | Analytical sirength assessment of components (sth edition, 2012) [v]

Option Constant

I n Selec tion => p ress h ‘Components Values Source (Chapter 3.2, Egs, 3.2.1-3) l:l @ Softening Aluminum Alloys l:l @ Anisotropy Factor (Chapter 3.2.3)

Case Type (Table 3.2.3) l:l Softening Factor (Table 5.1.25) l:l @ Surface Treatment Factor (Chapter 4.3.4)
Kinds of Material (Tables 32.2.1 and 3.2.2) l:l @ Weld Factor (Table 3.3.5 and 5.1.26) l:l @ Coating Factor (Chapter 4.3.4)

_ Tensile Strength Accerding to Drawings |:| @ Stress Oceurrence Probability (Table 3.5.1) |:| @ Plastic Natch Factor for Normal Stress (Chapter 3.3.2.
Select Welds => By Rule and press OK _
General Material Type l:l @ Consequence of Failure (Static) (Table 3.5.1) l:l @ Plastic Notch Factor for Shear Stress (Chapter 3.3.2) 1.035
Kind of GIL Material l:l @ Castings Not Subjected to Mon-destructive Testing l:l @ Temperature Factor (Chapter 4.2.3)

Al

[ 5] Componenis Residual Stress |:| @ Case with Milled Steel and Ductile Aluminum |:| @ Max Effective Diameter for Milled Steel (in mm) 250
t-F Materials Average Roughness |:| @ Effective Diameter Defined by User |:| @ Load Safety Factor |:|
v
I pl"DpEl'tlES Type of Welded Joints (Table 4.3.6) |:| @ deff Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2) |:| @ Reference Number of Cycles (Chapter 4.3.2.1) m
E G Type of Overloading (Chapter 4.4.2.0) |:| @ deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2) |:| @ Sk
roups
:4;) Fern E}ads Elongaticn at break (in ) |:| @ adm_1 (Used If Material not in Table 3.2.1 and 3.2.2) |:| @ @ E
Yield Strength Welded (Tables 5.1.24 and 5.1.25) @ adp_1 (Used If Material not in Table 3.2.1 and 3.2.2) @ [+ Al Entities l:‘
/£ Constraints _
Welds by Rule Condition - O X [B] Thickness Factor Case L]
-L Joints r :| @ Required Number of Cycles |:| @
#.  Beam Members r Operation | — v | :| @ Regular Inspections (Chapter 4.5, Tables 45,1 and 45.3) @ m
# Beam Sections 8 Rule Type | All Welds v || I[2] conseal Selection
B Sections » Welds [G1] ce=g @ I:I |:| o4
b Welds . By Rule n All Welds [ Weld Exceptions [ [ soce I:‘ D
sl Connections
By Weld Type [] weld Tips [] Plate Free Edges |:| D - n
o — ancel
Property Type (Rod, Beam, Plate, ...) | = | From List
O  Property Shape (Circular Tube, I-Bea| e | On Com ponents EkdlEar I:‘ I:‘
n i : [] Weld Ends Al g
Element Topelegy (Tn, Quad, Brick, .. Elements by Text Elements ICI
I Additional Rules 4 [] Weld Intersections All Connected Entities B
L Recent Materials with Yield/Tensile = 0 I:|
Import from Components oK | | Cancel

12 https://sdcverifier.com
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Define Components Values Source

SDC W

VERIFIER

—a Press @in Components Values Source
_a Materials CV: Standards and press To All
—e Press OK

13

R Koy “ Ky Ry (3.2.)
Rp: Kd,p v KA ¥ R‘p,N
R.. R, standard component values for tensile

strength and yield strength;
Ky i Kd,p technological size factors, Chapter 3.2.1.4;

Ku anisotropy factor, Chapter 3.2.1.5;
Ryn: RN standard values for semi-finished products or

standard values for the test piece, respective-
ly, Chapter 5.1.

Standard component values based on component values
according to the drawings

Rp=0.94 Ry, 7 (322
K. standard component value for tensile
strength; .
Rz component value according to the drawing®

The yield strength R, is calculated as follows:

R, = —KK“-" : —RR LR

dm “mN (323)
technological size factors, Chapter 3.2.1.4;
standard values for the semi-finished product

or standard values for the test piece, respec-
tively, Chapter 5.1.

Kd,p’ Kd,m

Ron: RN

Materials Characteristics — m} X

D ‘1 | Title |Cornpcments Values Source

Alias ‘Com pValues

Description ‘Chapter 3.2.1. Component values according to standards. Equations (3.2.1-3)

Materials
m| Standards “|| appiyToselected || Toan |

Material Value IEI

1.5tructutal Steel Standards

FKM (6th, 2012)

D |1 | Title |FKM (6th, 2012)

Alias ‘Standard

Description |Ana|y‘lica| strength assessment of components (Gth edition, 201

Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3 1 } @
Case Type (Table 3.2.3) _ @

Kinds of Material (Tables 3.2.1 and 3.2.2)

:

Tensile Strength According to Drawings
General Material Type

Kind of GJL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elongation at break (in 32)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 54.2)

) Use Stress Gradient Tool

IR ARARARIS

(®) Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

https://sdcverifier.com
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Define Case Type (Table 3.2.3) §DC Iz

RIFIER

FKM (6th, 2012)

mm

Press |IE|in Case Type (Table 3.2.3)

I i | Title | FKM (6th, 2012)
Case Type is used for defining effective Miss [Standaret

diameter according to Table 3.2.3.

Description |Ana|y‘tica| strength assessment of components (6th edition, 201

Properties CT: Case 1 and press To All

Option

Case Type (Table 3.2.3) I:l IE‘

000

Press OK Properties Characterstics - B Kinds of Material (Tables 3.2.1 and 3.2.2) ][]
D 2 | tte |case Type Tensile Strength According to Drawings |:| @

Table 1.2.3  Effective diameter d g [ e General Material Type |:| @
deff deﬂ‘ Description |U5ed for defining effective diameter according to Table 1.2.3 Kind of GIL Material |:| @

No. | Cross-sectional shape bromert
perties =
CaSC l CaSC 2 Ln | o . | | Apply To Selected | | =il | Residual Stress I:l IE‘
i Property Value IE‘ Average RDUghI"ISS I:l IE‘
] d d d 1.Bottom plate t=6mm Case 1 Type of Welded Joints (Table 4.3.6) I:l IE‘

= 2.Front plate t=4mm Case 1 i
3.5ide plate t=6mm Case 1 Type of Overloading (Chapter 4.4.2.0) I:l @
A 4.Flange t=4mm Case ! Elongation at break (in %) |:| @
2 L 2 5.Upper plate t=6mm Case 1
M S § 6.Front plate t=6mm Case 1 Yield Strength Welded (Tables 5.1.24 and 5.1.25) |:| @
7.5ide plate t=6mm Case 1

Tensile Strength Welded (Tables 5.1.24 and 5.1.25) |:| IE‘
N Special Case of Plastic Spat |:| @

3 \\\ s 2s s
Sheet metal thickness I:l IE‘
b - FAT Classes (Tables 5.4.1 and 5.4.2) I:l

4 \ 2b -S ” () Use Stress Gradient Tool |:|
\ s b+s {®) Related Stress Gradients (Chapter 4.3.2.1) |:|
3 [] Use Hot Spot Stress
/77,
s |2 de b b o ][ o |
- .-
gIIId

14 https://sdcverifier.com
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Define Kinds of Material (Tables 3.2.1 and 3.2.2) SD.(E;

VERIF

Press ™| in Kinds of Material (Tables Kinds of Material - Kinds of material S
3.2.1and 3.2.2) for defining constants d_effN and a_d . e v
according to tables 3.2.1 and 3.2.2. PR

Materials KM1: Non-alloyed structural
steel DIN EN 10025 and press To All

Description |Ana|y‘tica| strength assessment of components (6th edition, 201

Option

Materials Characteristi — ] 4
e e Components Values Source (Chapter 3.2, Eqs. 3.2.1-3)
Press OK ID 3| Title |Kinds of Material Cemr e (et 2y
e o e e | @n
Table 3.2.1 Constants dcﬂ'N —— and e for steel Description ‘Kinds of material for defining constants d_effN and a_d according to tables 3.2.1 and 3 Tensile Strength According to Drawings I:l IE'
Values in the respective upper row refer to R, while val- Materials General Material Type |:|
ues in the lower row refer to R . KM1 Nor-alloed stuctura steel DI« | ApplyToSeected || Toal | Kind of GIL Material [
deffN.m | ad, ;
S (e S| s =
i 1.5tructutal Steel Non-alloyed structural steel DIN EN 10025
in mm ¢2 ructuial on-a OyEd ructura eel Average Roughnﬁs I:I @
Non-alloyed structural steel 40 0,15
DIN EN 10025 40 03 Type of Welded Joints (Table 4.3.6) ]
Fine grain structural steel 70 02 Table3.2.2  Constants dggpp s - aNd @ypy, ... for cast : =
DIN 17102 40 03 i il N, Type of Overloading (Chapter 4.4.2.0) [ ]
Fine grain structural steel 100 0,25 . . Elongation at break (in %) I:I @
DIN EN 10113 30 0.3 Values in the respective upper row refer to R, while val-
Heat treatable steel, q&t 16 %3 03 ues in the lower row refer to Rp TGS gD S (TS ST ams Sk I:l EI
DIN EN 10083-1 16 0.4 g
Tensile 5 h Welded (Tables 5.1.24 and 5.1.25
Heat treatable steel, n 16 0,1 ensile Strengt sl (febles = : I:l EI
DIN EN 10083-1 16 02 s Special Case of Plastic Spot ]
Case hardening steel, bh 16 0,5 3 1L ad.m _
DIN EN 10084 16 0.5 Matcna] gl"ollp .deff,N‘p ad,p Sheet metal thickness I:I
Nitriding steel, q&t 40 0.25 Lmm FAT Classes (Tables 5.4.1 and 54.2) =
DIN EN 10085 40 0,30 Cast steel in accordance 0,15 I:l
o —— e - DIN EN 10293 with Table 5.1.10 | 0.3 O Use Stress Gradient Tool =]
4 _ i - -
DIN EN 10088-2 - Heat treatable cast steel | in accordance 0.15 ®) Related Stress Gradients (Chapter 4.3.2,1) |:|
Steel for larger forgings, q&t 250 0,2 DIN EN 10293 %! with Table 5.1.11 | 0.3
SEW 550 3 250 0,25 o= 2 [] Use Hot Spot Stress
Steel for larger forgings, n 250 0 a3 o 0,15
SEW 550 250 0.15 DIN EN 1563 60 0,15 ok |[ cancel |
GIM 15 0,15
DIN EN 1562 15 0,15 .
15 https://sdcverifier.com
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Define Tensile Strength According to Drawings SDC Iz

VERIFI

FKM (6th, 2012)

Press @ in Tensile Strength According

to Draw,ngs Materials Characteristics — O X o |1 | Tite |FKM Gh 2012)
Alias |Star1dard‘|
ID 4 | Title Tensile Strength According to Drawings |
1 Structu ra l Stee l . Va lue 0 i |RmZ | Description |Ana|y‘tica| strength assessment of components (6th edition, 201
oo . ias

Description |Tensi|e strength according to drawings | v | Loty
Companents Values Source (Chapter 3.2, Egs, 3.2.1-3) @

Material
atenas Case Type (Table 3.2.3) m H

PI"eSS OK Value | | Apply To Selected | | To All |
Kinds of Matenal (Tables 3.2.1 and 3.2.2) Defined

Material Value IE'

Tensile Strength Accerding to Drawings
1..5tructural Steel |
General Material Type

Kind of GIL Material

Residual Stress
Average Roughness
Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)

If Components Values Source Elongation at break (in %)
defined as Standard, this parameter Vield Strength Welded (Tables 5.1.24 and 5.1.25)
will not be used in the calculations. Tensile Strength Welded (Tables 5.1.24 and 5.1.25)

Special Case of Plastic Spat

Sheet metal thickness
FAT Classes (Tables 5.4.1 and 5.4.2)

() Use Stress Gradient Tool

MQQQQQQQQQQQ&!

@) Related Stress Gradients (Chapter 4.3.2.1)

| oK | | Cancel | [] Use Hot Spot Stress

16 https://sdcverifier.com
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Define General Material Type §DC Iz

RIFIER

FKM (6th, 2012)

Press @ in General Material Type General material groups, used D 1 Title |FKM (th 2012)
for all tables in the standard. Miss | Standard!

Description |Ana lytical strength assessment of components (Gth edition, 201

Materials GMT: Steel Other Than These
Option

and press To All - - =
p Miaterials Characteristics O x Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @
D s | Title | General Material Type Ea=alivpelifahiet i)

000

Press OK Alias (GenMatType Kinds of Material (Tables 3.2.1 and 3.2.2)
Description | Tensile Strength According to Drawings -m
Material group Materials General Material Type I:l @n

GMT Stee! Other Than These ApplyToSelected || ToAll | Kind of GIL Material I:l @
Material Value E Residual Stress I:l IE‘

Case ha-rdenin - ural ee er an eS8
Stee] g 1.5tructural Steel Steel Other Than Th A\,-erage R,oughnss I:l IE‘
. Type of Welded Jeints (Table 4.3.6) I:I IE‘
Stainless steel _
Type of Overloading (Chapter 4.4.2.0) I:l IE‘
Forging steel Elongation at break (in %) I:l
Other kinds of Vield Strength Welded (Tables 5.1.24 and 5.1.25) I:l

steel Tensile Strength Welded (Tbles 5124 and 5125 | |[H]
GS Special Case of Plastic Spot =
GIJS Sheet metal thickness I:l @
GIM FAT Classes (Tables 5.4.1 and 5.4.2) ]

GJL () Use Stress Gradient Tool |:|
(®) Related Stress Gradients (Chapter 4.3.2.1)

Wroug“ht alum'- D Use Hot Spot Stress
num atioys
. oK Cancel PISEL |
Cast aluminum | | |
alloys

17 https://sdcverifier.com
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Define Kind of GJL Material SDC[v

VERIFIER

FKM (6th, 2012)

Press @ in Kind Of GJL Material ID " | Title |FKM (6th, 2012)

Alias ‘Standard1

Description |Ana lytical strength assessment of components (6th edition, 207

Materials KMGJL: GG_100 and press To All Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @
Case Type (Table 3.2.3)
Press OK . 5| Tite [Kind of GIL Materia | Kinds of Material (Tables 2.2.1 and 3.2.7) @
Alias |KindGJLMat Tensile Strength According to Drawings @
Description | u General Material Type @
S i, 1
KMGIL GG_100 -~ A To Selected To All
' oioseeres || o | e N
Material Value |E|
= —
1.5tructural Steel GG_100
Type of Welded Joints (Table 4.3.6) |:| IE‘
Type of Cverloading (Chapter 4.4.2.0) I:l IE‘
Elongation at break (in &) I:l @
Yield Strength Welded (Tables 5.1.24 and 5.1.25) I:l IE‘
Tensile Strength Welded (Tables 5.1.24 and 5.1.25) I:l IE‘
Special Case of Plastic Spot |:| IE‘
Sheet metal thickness I:l IE‘
FAT Classes (Tables 5.4.1 and 5.4.2) |:|

() Use Stress Gradient Tool I:‘

(®) Related Stress Gradients (Chapter 4.3.2.1) I:l

[] Use Hot Spot Stress
=

| ok || cancel |

18 https://sdcverifier.com
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Define Residual Stress

SDC W

VERIFIER

000

Press |=|in Residual Stress

Elemental Selections RS: Moderate and

press To All

Press OK

Table4.4.2  Residual stress factor K o, Kg , and mean
stress sensitivity M, M. for welded components
e e O e
high 1,00 0 1,00 0
moderate 1,26 0,15 1,15 0,09
low 1,54 0,30 1,30 0,17

19

Add Element Characteristic

ID | 6 | Title | Residual Stress

Alias | ResStress

Description |

Elemental Selections

RS Moderate

“|| ApplyToselected || Toal

Selection
All Entities

Value
Maoderate

EIEE]

(0[] (] el

| ok || cancel |

FKM (Gth, 2012)

ID |1 | Title |FKM (6th, 2012)

Alias ‘Standard

Description |Ana|y‘tica| strength assessment of compeonents (6th edition, 201

Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Matenal (Tables 2.2.1 and 3.2.2)

Tensile Strength According to Drawings

General Matenal Type

Kind of GIL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elongation at break (in %)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 54.2)

() Use Stress Gradient Tool

(®) Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

oot |[E]
beves | (8]
oeres | [8]

https://sdcverifier.com
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Define Average Roughness

Press || in Average Roughness

Elemental Selections Value: 200

Press OK

000

20

SDC W

VERIFI

E R

Add Elerment Characteristic

1D |'.|" | Title |Average Roughness

Alias | Rz

Description |Fur polished surfaces R_z=1 (in micrometers)

v

Elemental Selections

Value |

|| ApplyToSelected || ToAu

Selection Value
[200

][] (&) [~ [+]

[ o] o] ]

| ok ][ cancel |

FKM (6th, 2012)

ID |1 | Title |FKM (6th, 2012)

Alias ‘Standard

Description |Analylica| strength assessment of compeonents (6th edition, 201

Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Matenal (Tables 2.2.1 and 3.2.2)

Tensile Strength According to Drawings

General Matenal Type

Kind of GIL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elongation at break (in %)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 54.2)

() Use Stress Gradient Tool

(®) Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

et [
oeines [
oeires [
oenes [

https://sdcverifier.com
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Define Type of Welded Joints (Table 4.3.6)

SDC W

VERIFIER

Press |™|in Type of Welded Joints

(Table 4.3.6)

Elemental Selections TWJ: Type 1_1
and press To All

Press OK

000

Table 4.3.6  Exponent n for the thickness factor
Type of the welded joint n

Cruciform joints, transversely loaded T-joints,
sheets with transverse stiffeners, ends of longi-
tudinal stiffeners

- as welded 03
0,2

- toe ground

Transversely loaded butt joints, as welded 0,2

Butt joints ground flush with the sheet, longi- 0.1

tudinally loaded welds or gussets

21

Add Element Characteristic - [m| *

D |9 | Title [Type of Welded Joints

Alias TypeWeldJoints

Description |Type of welded joints. Table 4.3.6 (6th edition)

Elemental Selections

W) Type 11 “|| ApplyToSelected || ToAl |
Selection Value
All welds Type 1_1

(][] [&] [~ [+]

[ [on] o] ]

|| Cancel |

FKM (6th, 2012)

ID i Titke |FKM (6th, 2012)

Alias ‘Standard

Description |Ana|y‘tica| strength assessment of compeonents (6th edition, 2014

Opticn

Compaonents Values Source (Chapter 3.2, Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Material (Tables 3.2.1 and 3.2.2)

Tensile Strength According to Drawings
zeneral Material Type

Kind of GIL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elongation at break (in )

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 54.2)

) Use Stress Gradient Tool

(@) Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

vt | [T
et | [2]
et [8]
et | [2]
vt 8]
vt 8]

https://sdcverifier.com
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Define Type of Overloading (Chapter 4.4.2.0) SDI - Iz

VERIF

FKM (Bth, 2012)

Press [™|in Type of Overloading
(Chapter 4.4.2.0) ID 1 | Title |FKM (6th, 2012)

Alias ‘Standard

Description |Analy‘tica| strength assessment of components (Bth edition, 201

Elemental Selections TO: Type F2

Option
Add Hlement Characteritic B = x Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @
ID 110 | Titie Type of Overloading | Ea==livpelllabiER2S)
Press OK Alias |Type0verioading | Kinds of Material (Tables 2.2.1 and 3.2.2)

Description |Type of overloading. Chapter 44.20. The type of e primary practical importal | Tensile Strength According to Drawings Defined

Elemental Selections General Matenal Type Defined
Type of overloading 0 17217 * || epyToselected || Toar | Kind of GJL Material Defined
The mean stress factor K, depends on the type of over- Selection Value Residual Stress Defined
loading, F1 to F4. This shall be specified as a function of Al Entitics Type F2

the stress behavior in the case of a possible load increase in g=rageounhness Estin=d

service (not by crash), that is in the sense of wsafety in

service". The types of overloading are as follows: Type of Weiged loms (Tacle 434) el

Type of Overloading (Chapter 4.4.2.0)

oEERD |

.

— Type F1: the mean stress o, remains constant;
. ) Elongaticn at break (in )
— Type F2: the stress ratio R remains constant;
: i . Yield Strength Welded (Tables 5.1.24 and 5.1.25)
— Type F3: the minimum stress o,,,; remains constant; ]

Tensile Strength Welded (Tables 5.1.24 and 5.1.25)

— Type F4: the maximum stress o, remains constant. Case
Special of Plastic Spot

Intermediate types of overloading are possible. Depending
on the type of overloading, the critical amplitude of the
component fatigue limit is different, Figure 4.4-1.

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 5.4.2)

The type. of overloading F2 is described first, because it is
of tl}e h.lghest practical importance. In the case of over-
loading in service, the stress ratio R remains constant.

(®) Related Stress Gradients (Chapter 4.3.2.1)

J UL EREEEeE

(] |3+ s8] s8] s8] (s8] [t=] (28] (18] (1B 3B 3= 3= 3=] 3] [ =

[] Use Hot Spot Stress

Calculation for type of overloading F2 D ) Use Stress Gradient Tool

[ | oK |[ concl

22 https://sdcverifier.com
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Define Elongation at break (in %) SDC Iz

VER

FKM (6th, 2012)

Press.™| in Elongation at break (in %)

ID " | Title | FKM (6th, 2012)

Alias ‘Standard

Description |Analy‘tica| strength assessment of components (6th edition, 201

Materials Value: 15 and press To All

Option
B - - . Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @
D [11 | Title |Elongation at break | Case Type (Table 2.2.3) @
Press OK gli== A Kinds of Material (Tables 3.2.1 and 3.2.2) @
Tensile Strength According to Drawings @
Materials
m 15 ‘ | Apply To Selected ‘ | To Al | General Matenal Type @
Vit Vave [+] Kind of GIL Material (4]

Table 5.1.2  Characteristic strength values, in MPa, and elongation at break A, in %, for non-alloyed structural steel in 1.Structural Steel 1 Residual Stress @
accordance with DIN EN 10025-2 (April 2005) +1

Type Material No. |RmN |ReN |A oW.zdN [oSchzdN [oWbN  |tWsN | <W.iN FrEE e s @

<2
Type of Welded Joints (Table 4.3.6) Defined
S185 1.0035 310 185 10 140 138 155 80 90 @

S235IR | 1.0038 360|235 |17 160 158 180 95 105 Type of Overloading (Chapter 4.4.2.0) Defned | [

23500 |1.0114 . .
2352 [1.0117 Elangation at break (in %) [ 1= n

Description |E|ungaliun at break in %

S275IR | 1.0044 430 275 15 195 185 215 110 125 Yield Strength Welded (Tables 5.1.24 and 5.1.25) |:| @

$275J0 1.0143

275G |1.0145 Tensile Strength Welded (Tables 5.1.24 and 5.1.25) I:l @

S355IR [ 1.0045 510 355 14 230 215 255 130 150 . .

$35550 {besa Special Case of Plastic Spot |:| IE‘

:;:::(22 1.0577 Sheet metal thickness |:| @
1.0596

$450J0 | 1.0590 550 450 - 250 225 275 145 160 FAT Classes (Tables 5.4.1 and 5.4.2) |:|

E295 1.0050 490  [295 |12 220 205 245 125 145 ) Use Stress Gradient Too! D

E335 10060 590 335 |8 265 240 290 155 170 = Siress Gracient oo

.;360 1.0070 690 360 4 310 270 340 180 200 (®) Related Stress Gradients (Chapter 4.3.2.1) I:l

[] Use Hot Spot Stress

23 https://sdcverifier.com
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Define Yield Strength Welded (Tables 5.1.24 and 5.1.25)

SD

VER

I F

C

24

Press [®] in Yield Strength Welded

(Tables 5.1.24 and 5.1.25)

Select +All Entities and press | X to

remove them

Add Element Characteristic

- o X
D 12 | Titie |¥ield Strength Welded |
Alias Rew |
Description  Yield Strength, Tables 5.1.24 and 5.1.25 [v]
Elemental Selections
Value || AplyToselectes || Tomn |
Selection Value

R

(][] [&]

(101 o] o] [e]

o [ |

FKM (6th, 2012)

ID i | Title |FKM (6th, 2012)

Alias | Standard1

Description |Ana|y‘tica| strength assessment of components (6th edition, 201

Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Material (Tables 3.2.1 and 3.2.2)

Tensile Strength Accerding to Drawings
General Matenal Type

Kind of GJL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of COverloading (Chapter 4.4.2.0)
Elongation at break (in 32)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 54.1 and 54.2)
(0) Use Stress Gradient Tool

(@ Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

owres |
ooes | [8]
s | []
et [
s | [B]
s |5
s |

EETE]

1.3 Static strength values for welded components made of steel

ble 5.1.24  Static strength of steel and cast iron in welded components, base material BM: yield stress R, tensile

ength R,

accordance with DIN 18800 (November 1990) and application guide on structural steelwork (December 2001) for S690

accordance with DIN EN 1993-1-12 (December 2010)

0

2

3

4

1
Material type

No. t Ry Rm
Lo [MPa) el |
Structural steel )
1 5235 .40 240 360
2 40... 100 215
3 5275 40 275 410
4 40...80 255
5 5355 40 360 470
6 40... 80 335
7 S450 .40 440 550
8 40 80 410
Fine grain structural steel
9 S$275 N, NL, M, ML ... 40 275 370
P275 NH, NL1, NL2 40... 80 55
S355 N, NL ... 40 60 470
P355 N, NH,NL1, NL.2, QH1 40 ... 80 35
355 MML 40 360 250
4080 335
S420 N/NL 40 420 520
4080 390
S420 MML 40 420 520
4080 390
S460 N/NL .. 40 460 :‘zg
40 ... 80 430
S460 M/ML .40 460 530
4080 430
S690 5is- 30 690 770
50 ... 100 650
Heat treatable steel
C35+N 16 300 550
16100 270 520
C45+N .16 340 620
16 100 05 580
Cast materials
2 GS200
100
|28 1°Gsaa0 100 %% 0
129 T GR00 160 3 150
30 GE240 160 w w
31 G17Mn5+QT T : EED
132 T Goomnsen = EEC
3. G20MnS+QT 100 48
EN-GIS-400-1 X 30
EN-GJS-400-1 — 2 3%
[ 36 | ENGISa00-80T 5’3 2 3%
37 EN-GJS-400-18-RT 20 3%
3S-AC 60 250 390 —

https://sdcverifier.com
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Define Yield Strength Welded (Tables 5.1.24 and 5.1.25) Continuation §

s

—a Press
_° In Selection => press

and select Group

_e Select Welds => By Rule and press OK

—e Press OK

—a All Welds: 2.75E+08
_e Press OK

25

DC

™

RIFIER
Add Element Characteristic - O X *  Components
&  Materials
D |12 | Title |‘|’ield Strength Welded | I  Properties
Alias |R_p_w | E Groups
Description |Yield Strength. Tables 5.1.24 and 51.25 [v] >  Fem Loads
S Constraints
Elemental Selections
k= Value || ApplyToSelected || Tomn | L Joints r
Selection Value ‘ ﬁ ez [l g
ﬁi' Beam Sections 3
Add Group - » + Group g] = Sections »
] ®#  Componen A Welds —
Selection i Addq |dk  Connections By Rule
[su] (@i ][s] o TR : By Weld T
= I S Praperty Type (Rod, § ¥ Ype
25 . o _
D D Pe O  Property Shape (Circd = | From List
El Topaol
M | Eiement Topology (7] ngy | g Components
Add Visible
CT—— — I:‘ I:' T Additional Rules Elements by Text
D | Recent(l) i@ | Select by Elements
o Title ‘ViEId Strength Welded ‘ ICI |:| Impaort from Components I
Aias R |
Description |Vle\d Strength. Tables 5.1.24 and 5.1.25 |V‘ |{] ‘ |:| WEHS b}" RUIE COr‘Idi‘tiOr‘l _ D x
Elemental Selections D
Valus [ [ appyToselected || man | | oK ‘ | Cancel ‘ |:| Operation |.Padd =
Selection Value E
[2756=08 l:‘ Rule Type | All Welds -
[ ok ][ cancel | s
[x] All Welds [ ] Weld Exceptions
b Add G — *
® o [ weld Tips | | Plate Free Edges
Selection
(] 5] (53] (2] ] (] [on] Weld Parts
+ All Welds |:| [ Weld Ends All
Weld Parts Welded
[ [x] O
% [] Weld Intersections All Con
B | ok || cancel |
B Value o |
4“ ok ][ cancel | https://sdcverifier.com
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Define Tensile Strength Welded (Tables 5.1.24 and 5.1.25) SD Iz

VERIFIER

FKM (Bth, 2012)

Press [®] in Tensile Strength Welded
(Tables 5.1.24 and 5.1.25) ID 1| Title |FKM (6th, 2012)

Alias ‘Standard

1.3 Static strength values for welded components made of steel
. ble 5.1.24  Stat iron i Ided ponents, base material BM: yield stres: i
Description |Ana|y‘tica| strength assessment of components (6th editicn, 201 g fe strength of steel and cast iron in we oo e Y S Re.temsile

. . . ength R,

In order to define this Option, the user _ el IN 4800 (ovembe 990 adpplcationgide n sl seshork Decembe 201
QOption accordance with DIN EN 1993-1-12 (December 2010)

may repeat the Steps 2-8 from the Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @ l’)" :-hmd'w- ;: . :‘c :‘m

previous slides 23 and 24. Yet, the Value Case Type (e 323) ——— e

of the Selection has to be the following: Kinds of Materis Tabies 321 and 322) (] — =  —r

s

All Welds: 4- 1 Eros Tensile Strength According to Drawings @ ; i 0.9 "‘: -

. S450 [ W) %0
) 410
\ General Material Type IE Fine grain structural steel
9 SITSN,NL M ML 40 s wm
5 - P27S NILNL I, NLY >
Add Element Characteristic \ - O x Kind of GIL Material @ SISSN,NL ‘,‘,w ;:, 0
PISSN NHNLL NLY, OH) 40 W 133
s s oo | [ =
D 13| Title [Tensile Strength WE\("ed | SO0 NN S i =
Alias ‘Rﬁmﬁw \ ‘ AVEngE RO“thES @ SO0 MM ‘n.’ :; w0
1 15 % o =
Description Vield Strength. Tables 5.1.24 and 5.1.2F [v] Type of Welded Joints (Table 4.3.6) IE‘ B 60 N :.,n 2 et
3 80 430
Elemental Selections \ . - @ ;; Se0dan L) 40 50
ol | I | [ pely Toseiea | [ oAt | Type of Overloading (Chapter 4.4.2.0) == % ”l! m ™
1
Selection t: Elongation at break (in %) @ ey 10659
[aiE<0e ] | -
Yield Strength Welded (Tables 5.1.24 and 5.1.25) El ; o B = g
TN = m 3
lz‘ Tensile Strength Welded (Tables 5.1.24 and 5.1.25) I:l - - 18 10— i3 0
Cast materials
LY Special Case of Plastic Spot + G T = _—
1 28 = =  —
Sheet metal thickness m;::_,. T 160 26 150
GNMaSN = ) ]
FAT Classes (Tables 5.4.1 and 54.2) I:l = .‘"".""' 100 300 0
N 3 3% 3% =t
- - L:_(M 5 (7] 2% 390 =
() Use Stress Gradient Tool NI E T 0 3% Yoo
. () 2% i)
[#] ®) Related Stress Gradients (Chapter 4.2.2.1) I:l
lE‘ [T Use Hot Spot Stress
B

26 [ ok [ come
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Define Special Case of Plastic Spot

000

Press|®| in Special Case of Plastic Spot

Elemental Selections SCPS: Yes and
press To All

Press OK

Special case of "plastic spot"

In the special case of the plastic zone being surrounded by
a large elastic area, resulting in a very high plastic limit
load, only the critical strain is relevant.

27

JE cer/Rp

(33.7)

SDC

VERIFI

™

E R

Add Element Characteristic — [m| X
ID |14 ‘ Title |Special case of plastic spot |
Alias |SpecCasePS
Description |
Elemental Selections
scrs m “ || AppyToSelected |[ Toar |

Selection
All Entities

Value

yes

[#][x] (@] [~] [+]

[ ][] o] [oe] [e]

H Cancel |

FKM (Bth, 2012)

ID h | Title |FKM (6th, 2012)

Alias ‘Standard

Description |Ana|y‘tica| strength assessment of components (6th edition, 201

Option

Compaonents Values Source (Chapter 3.2, Eqs. 3.2.1-3) IE‘

Case Type (Table 3.2.3)

Kinds of Matenal (Tables 3.2.1 and 3.2.2)

Tensile Strength According to Drawings

General Matenal Type

Kind of GIL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elongation at break (in 3&)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 5.4.2)

) Use Stress Gradient Tool

®) Related Stress Gradients (Chapter 4.3.2.1)

[[] Use Hot Spot Stress

beves | [8]
oot | [8]
oot 8]
beves | [8]
oot |[5]
oeres 8]
oot 8]
oot |[5]

Defined
Defined

Defined

ML
:
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Define Sheet metal thickness

B

Press

Selection Value All Entities: O

Press OK

0060

28

in Sheet metal thickness

Sheet metal thickness is the
thickness of the sheet metal (should

be defined in case of non plate/shell
element types) for thickness factor
calculation. In model units.

SDC W

VERIFI

E R

Add Element Characteristic — O >

1D |33 | Title |Sheet metal thickness |

Alias |t_sm

Description |Th|'clcness of the sheet metal (should be defined in case of non plate element types) for ﬂ'lickna* v |

Elemental Selections
Value 0

Selection Value
All Entities n 0

|| ApplyToSelected || Toau

PIEE ]

(A0 [=] el

FKM (6th, 2012)

ID |1 | Title |FKM (6th, 2012)

Alias ‘Standard1

Description |Ana|y1ica| strength assessment of components (6th edition, 201

Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Matenal (Tables 3.2.1 and 3.2.2)

Tensile Strength According te Drawings

General Material Type

Kind of GIL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elengation at break (in %)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 54.1 and 54.2)

() Use Stress Gradient Tool

(@ Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

oeives [
oeves [
oeines [
penes [
oeves | [E
oenes (B
oenes [
oores (30
oeves [
oenes (B
oenes [
oores (30
=
=

]
=

o

|| Cancel |
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Fatigue Classes for nominal Stress (Normal Stress) SDC Iz

VERIFIER

4 Fatigue i} for welded comp ts 5 Al
:,.de of structural steel and of aluminum 162 .
. . Table 5.4.1 Fatigue classes for nominal stress (normal stress), continued page 3 of 10
Along the welds (X-direction) e G TAT PAT
No. | Structural detail Description steel | Al
eel

300 |Longitudinally loaded welds
311

Automatic longitudinal weld in hollow sections,
o= without stop/start positions 125 |50
with stop/start positions, 90 36

312 Longitudinally loaded butt weld, both sides ground [ 125 |50

flush parallel to load direction, 100 % NDT,

313 Longitudinally loaded butt weld,
without stop/start positions, NDT, 100 |40

with stop/start positions. 90 36

321

K-butt weld without stop/start positions (based on
stress range in flange), 100 % NDT.

Conti ic longitudinal fully penetrated | 125 |50

stress range in flange).

Continuous manual longitudinal fillet or butt weld | 90 36
(based on stress range in flange).

323

324 Intermittent longitudinal fillet t/c,

o =180 32

normal stress in flange o and 00 - 02f63 |25
shear stress in web T at weld ends. 02 - 03|56 22
03 - 04150 |9
04 - 0545 18
05 — 06|49 16
06 — 07

>07 36 14

325 Longitudinal butt weld, fillet weld or e _

intermittent weld with cope holes, 0 71 28
cope holes not higher than 40 % of

g 00 - 02|63 |25

02 _ 03]% |22
03 - 04[50 (20
04 — 05 45 18
05 - 0640 16

29 >06

=0 =7
-
~ é
é >
”~
322 Conti ic longitudinal double sided 100 |40
@ fillet weld without stop/start positions (based on

normal stress in flange o and shear
stress in web t at weld ends.
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Fatigue Classes for nominal Stress (Normal Stress) (Continuation) SDC Iz

VER

5.4 Fatigue classes for welded components 172 ¥ . A
made of structural steel and of aluminum

Perpendicular the welds (Y-direction)

Table 5.4.1 Fatisue classes for nominal stress (normal stress 2, continued page 6 of 10

FAT |FAT
No. | Structural detail Description Steel | Al
500 | Non-load carrying attachments
511 Transverse non-load carrying attachment, not thicker
than main plate;
P ok fillet v_veld, toe ground 100 6
two-sided fillets, toe ground 100 36
fillet weld(s), as welded, also single-sided 30 23
P if attachment thicker than main plate, 71 25
512 . Transverse stiffener welded on girder web or flange,
[ not thicker than main plate;
‘ l ‘ ’ fillet weld, toe ground
! two-sided fillets, toe ground 100 36
fillet weld(s), as welded, also single-sided 100 36
if stiffener thicker than main plate 80 28
For weld ends on web prmcxple stress to be used' 71 25
: : Table 542  Fati i i
Sh ear ( XY_ d] rection ) atigue classes for nominal stress (shear stress), accordmg to Hobbacher /13/ —
No. . g
0. | Structural detail Description Steel | Al
1 — Full penetration butt welds. 100 |36
o 4
2 -— Fillet welds, 80 28
partial penetration butt welds.
"
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Define FAT Classes (Tables 5.4.1 and 5.4.2)

00000006

Press |<=| in FAT Classes (Tables 5.4.1
and 5.4.2)

Element(s) Classification: 0 and press
Apply

Press |*| to add Condition

Press Add all welds

Select Multiple Condition options

Press X/Y/XY

For All welds: X: 90000000;
Y/XY: 80000000

Press OK

Edit Classification

D E

| Title |FAT Classes |

Alias | FATclasses

Description |FAT classes for welded parts according to tables 54.1 and 2

Element(s) Classification
Value

Direction

Selection
Full Model

Classification

0

[o][x][&][]

SDC

™

RIFIER

@:
X “|| Apply n

Classification Condition u - | X
Numeric u
Title | | () One Condition (® Multiple Conditi
Default Title |All welds |11 Al || None || xwxy |
Selection x| oo000000 v
(] 2] (3] (i3] (2] [ ™ v | 80000000 v
+ All welds Oz
[ ][] xv | sooooood v
Dz
Elements O]z
| Addallwelds || Addallintersections | H f
| ok || cancel |

e

in the unit system of the model.

Note: FAT Classes should be defined

FKM (6th, 2012)

ID " | Title | FKM (6th, 2012)

Alias ‘Standard

Description |Ana|y‘tica| strength assessment of components (6th edition, 201

Option

Components Values Source (Chapter 3.2. Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Matenal (Tables 3.2.1 and 3.2.2)

Tensile Strength According to Drawings
General Material Type

Kind of GJL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Overloading (Chapter 4.4.2.0)
Elengation at break (in %)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.25)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 5.4.2)

() Use Stress Gradient Tool

(®) Related Stress Gradients (Chapter 4.3.2.1)

[] Use Hot Spot Stress

joenes | [TH]
s |[3]
oened | 3]
oenes | []
oenes | [3]
s |1
oeined | 1]
oemes | ]
oenes | 1]
s |[3]
oeined | 1]
oemes | ]
oenes | 1]
s |1
=4
]
=
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Welds Intersections for FAT Classes (Tables 5.4.1 and 5.4.2)

SDC

VERIFIER

Press |4| to Add Condition

Click Add all intersections

_G
_a
_0
_e

Direction: X

Press OK

Edit Classification - O X

ID i | Titte |FAT Classes |

Alias | FATclasses

Description |FAT classes for welded parts according to tables 5.4.1 and 5.4.2, For | A4 |

Element(s) Classification

Value o | appy |
Direction E v|[ apply
Selection Classification 1 °
Full Model a
rd
All welds 9E+07 (X)
All welds BE+OT (Y, X¥)
(@]
[2]
]
Import Welds || Clear [ o || cancel |

Classification Condition

Title |

| ® One Condition () Multiple Condition

Numeric

Default Title |AII welds intersections |

Selection

[u]
+ All welds intersections |:|
|3

Addallwelds || Addallintersections

Selection
Full Model
All welds
All welds
All welds intersections

Classification
Q
QE+07 (¥}

BE+O7 (¥, XY)
BE+07 (X)

https://sdcverifier.com
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Define Related Stress Gradients (Chapter 4.3.2.1)

SDC™M

RIFIER

0000

Press |“=/in Related Stress Gradients
(Chapter 4.3.2.1)

Element(s) Classification Value: 0.01
and press Apply

Direction: X

Press OK
3 ‘ Ry in NP3 4 100
" =
2 a4 {7§ch%$;33
GGG
A P
v o 4| g
/ ‘Fl.‘“‘ = J00
¢ 10807 L~
1.2 /ﬂ;’ :’Fi;j"/if;lﬂ/;mu
. ,ff / lrl|).9ﬂ L
Ny s /
iflé" / Chinss
Wit
11804
e ||

1,02 7/1/ o
0,267

1,01 I |
‘000 002 0050102 05 1 2 5 10

Ggin mm =!

Figure 4.3.1 K.-K; ratios ng for normal stress,

Related Stress Gradient can be
calculated automatically by Stress
Gradient tool or defined by
classification (Chapter 4.3.2.1). By
default, the value 0.01 is used.

Edit Classification -

ID |2 | Title |Re|ated Stress Gradients

Alias G

Description |Relahed stress gradients. Chapter 4.3.2.1. By default will be]

Element(s) Classificys
o n E&U‘I e

DDDDEI[Q x

Direction Apply
Selection Classification

Full Model 0.01

Import Welds | | Clear

FKM (6th, 2012)

D i | Title |FKM (6th, 2012)

Alias ‘Standard

Description |Ana|y‘tica| strength assessment of components (6th edition, 201

Option

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @

Case Type (Table 3.2.3)

Kinds of Material (Tables 3.2.1 and 3.2.2)

Tensile Strength According to Drawings

General Material Type

Kind of GJL Material

Residual Stress

Average Roughness

Type of Welded Joints (Table 4.3.6)

Type of Cwverloading (Chapter 4.4.2.0)
Elongation at break (in 9)

Yield Strength Welded (Tables 5.1.24 and 5.1.25)
Tensile Strength Welded (Tables 5.1.24 and 5.1.23)
Special Case of Plastic Spot

Sheet metal thickness

FAT Classes (Tables 5.4.1 and 5.4.2)

) Use Stress Gradient Tool

@ Related Stress Gradients (Chapter 4.3.2.1}

[] Use Hot Spot Stress

oores |0
et | [&]

Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined
Defined

Defined

2| (3] 38) s8] s8] s8] [a=] s8] s8] 1@ s8] [3=] [3=][3=]
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Information about Related Stress Gradients Tool §DC Iz

RIFIER

Related Stress Gradients is calculated to reduce peak stresses at the defined points of the model. Calculations are
based on normal and shear stress amplitudes at the reference point and point below the surface according to

Equation 4.3.16 of Analytical Strength Assessment of Components in Mechanical Engineering, 5t Edition, 2003

T1a: T15 - Stress amplitudes at the reference point;
Taa, Tag - Stress amplitudes in a distance As;
As - the distance between the reference point and the neighboring point below the surface;

Oa

x|l .
"

As

Note: Stress Gradient is calculated on free edge nodes of shell elements for their top and bottom points of interest.
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Define Softening Aluminum Alloys §DC Iz

RIFIER

—G Press @ in Softening Aluminum Alloys
Add Element Characteristic -
[#] |15 | Title |So‘l'hen|'ng aluminum alloys

ﬁ Press OK Alias |So?tAIumAIIDys

Description |

Elemental Selecti
thes || sppyToselected || T

Steel and non-softening aluminum alloys Selection Velue
IE‘ Effective Diameter Defined by User |:| IE‘

Ny = MIN (E-€ere/Rp 5 Kp) (3.3.13)
@ deff_Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @

SOﬁenm alummum allo S IE‘ deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @

—_ . " S @ adm_1 (Used If Matenial not in Table 3.2.1 and 3.2.2) I:I @
npl MIN ( JE eertr/(pWEZ Rp ) ’ Kp) (3 -3. 14) IE‘ adp_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @

E Young's modulus, Table 3.3.3; (B Thickness Factor Case O mE
Certr total critical strain, Table 333, @ Required Number of Cycles |:| @

Rp yield Stl'el’lgth, TableS 5 . 1 .24 and 5. l .25; IE‘ Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:I IE
. Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:I IE‘
PWEZ softening factor, Table 5.1.25;

I:‘ Casting Factor (Chapter 4.5. Table 4.5.2) |:| @
Kop, - plastic notch factors, Eq. (3.3.8). Surface Hardened Components (Chapter 46.2) I

Elemental Selections SAA: YES and
press To All

(1] soeing Atamium Alys ] @

Softening Factor (Table 5.1.25) |:| @
@ Weld Factor (Table 3.3.5 and 5.1.26) |:| @
@ Stress Occurrence Probability (Table 3.5.1) |:| @
@ Consequence of Failure (Static) (Table 3.5.1) |:| @
@ Castings Not Subjected to Non-destructive Testing |:| @
@ Case with Milled Steel and Ductile Aluminum |:| @

>

BEER|

CEI[=][=] el
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Define Softening Factor (Table 5.1.25) SDC Iz

VERIFIER

_G Press @ in Softening Factor (Table 5.1.25) I dd Elemert Choracteistic R

Softening Aluminum Alloys IE‘
D [16 | Titie |Softening factor |

Nos  [qwez | Softening Factor (Table 5.1.25) |:| @n
Se leCtion Value . 1 Description | Softening factor. Teble 5125 [v] Weld Factor (Table 3.3.5 and 5.1.26) I:I @

Elemental Selections Stress Occurrence Probability (Table 3.5.1) I:I IE‘
a2 | | | Apply To Selected ‘ | To Al Caonsequence of Failure (Static) (Table 3.5.1) I:I IE‘

_e P ress OK ;?:::::s n :’alue Castings Not Subjected to Non-destructive Testing I:I IE‘

Case with Milled Steel and Ductile Aluminum I:I @
Effective Diameter Defined by User I:I IE
deff_Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @
deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @
adm_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @
adp_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @
Thickness Factor Case I:I IE‘
Required Number of Cycles I:I IE‘
Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:I IE‘
Consequences of Failure (Chapter 4.5. Tables 4.3.1 and 4.5.3) I:I IE‘
Casting Factor (Chapter 4.5. Table 4.5.2) I:I @
Surface Hardened Components (Chapter 4.6.2) I:I IE

I =]

CIEIE] =

ot [ conca |
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Define Weld Factor (Table 3.3.5 and 5.1.26)

SDC

VERIFIER

H .
Press ™| in Weld Factor (Table 3.3.5
and 5. 1 .26) Add Element Characteristic - O X
D |1? | Title |We|d factor | Softening Aluminum Alloys IE‘
Selection Value:1 Mias s W | Softening Factor (Table 5.1.25)
Description |Weld factor. Table 3.3.5 and 5.126 [v] Weld Factor (Table 33.5 and 5.1.26) I:I
Elemental Selections Stress Occurrence Probability (Table 3.5.1) I:l IE‘
Press OK Value | | | Apply To Selected | | ToAl | Consequence of Failure (Static) (Table 3.5.1) I:l IE‘
s n e Castogs Nt Subected o Nondesrucive Testng. || [HI]
Case with Milled Steel and Ductile Aluminum I:l @

Table 3.3.5  Weld factor ay, for steel

DEER |

$235 - gggg (S)42 Effective Diameter Defined by User I:l @

Weld Stress GS200 5 G20Mns Isa6 lseo deff_Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:l @

Weld ?Vuz;l:- e g%ﬁ)ﬂﬁ P27 liN o lo deff Np_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:l @
. QT 5 féOMnS 346 adm_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:l @

adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)

com-
full all  |pres- Thickness Factor Case |:|

Renctra- sion 1.0 1,0 [1.0 1,0 10,9 Required Number of Cycles I:l @
tion .
weld or i Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:l @

with fied [tension

back  [not |OT
weld veri- |shear

=
partial com- '

Consequences of Failure (Chapter 4.5, Tables 4.5.1 and 4.5.3) I:l IE‘
Y
=

Casting Factor (Chapter 4.5. Table 4.5.2)

Surface Hardened Components (Chapter 4.6.2)

[E[=][= el

8 0,7 0,55
pencrra- | [Press 095 {08310 [oc [ omer |
tion or [all o
ﬁllet tension
weld o
shear
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Define Stress Occurrence Probability (Table 3.5.1) SDC Iz

VERIFIER

|| .
Press [™|in Stress Occurrence

PrObability (Table 3 . 50 1) Add Element Characteristic - O X

ID |13 | Title |Pro|:}al'.)ilit;|r of the occurrence of the stress or the stress combination | Softening Aluminum Alloys IE‘
E lemental Se lectl OnS POS : H’gh Alias |Prob00crrenStress | Softening Factor (Table 5.1.25) IE‘
Description |Prohability of the occurrence of the stress or the stress combination. Table 3.5.1 | v | Weld Factor (Table 3.3.5 and 5.1.26) IE‘
Elemental Selectiol Stress Occurrence Probability (Table 3.5.1) I:I m
high © ected
P ress OK FOS | El Apply To Sel | | i N|.| Consequence of Failure (Static) (Table 3.5.1) I:' IE‘
Selection Value } R i 3
Al Entities high |:| Castings Mot Subjected to Nen-destructive Testing I:I IE‘
|:| Case with Milled Steel and Ductile Aluminum I:' IE
Table 3.5.1  Basic safety factors x| Effective Diameter Defined by User L]
{is Consequences of failure & deff Nm_1 (Used If Material not in Table 321and 322) | || M]
jp deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:' @
jmt high mean T?derate adm_1 (Used If Material not in Table 3.2.1 and 3.2.2) |:| @
jp' adp_1 (Used If Material not in Table 3.2.1 and 3.2.2) I:I @
2,0 1,85 1 ,75 Thickness Factor Case I:l IE‘
PrObablhty hlgh 175 1’4 1’3 Required Number of Cycles I:' IE‘
of the occur- 1,5 14 13 !
rence of the 1.0 1.0 [#] Regular Inspections (Chapter 45, Tables 45.1and 453) | | [HA|
1.0 = ,
:::SS or the 18 17 1.6 I:‘ Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:' IE‘
S§S com- .
bination low 3 1,35 1,25 1,2 |:| Casting Factor (Chapter 4.5. Table 4.5.2) I:' @
¢2 1 ,35 1,25 1 ,2 I:‘ Surface Hardened Components (Chapter 4.6.2) I:I IE‘
10 |10 |10 []

[ | o ][ e |
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Define Consequence of Failure (Static) (Table 3.5.1) SDC Iz

VERIFIER

[ .
Press ™| in Consequence of Failure

(StatiC) (Table 3 . 5 . 1 ) Add Element Characteristic — O *

Softening Aluminum Alloys IE‘

Softening Factor (Table 5.1.25)

Description |Con5equence of failure, Table 3.5.1 Weld Factor (Table 3.3.5 and 5.1.26) IE‘
Elemental Selectio Stress Occurrence Probability (Table 3.5.1) @
Press OK glmwn | [ty Tosetctst | [ oA ] | [ copquenceo e (s e 55 =4k

Selecti Val
on v Castings Not Subjected to Non-destructive Testing I:' IE‘
Case with Milled Steel and Ductile Aluminum I:' IE‘

: e Di m
Table 3.5.1  Basic safety factors Effective Diameter Defined by User [ ]
. Consequences of failure deff Nm_1 (Used If Material notin Table 321and 322) | || M]

jp deff_MNp_1 (Used If Material not in Takle 3.2.1 and 3.2.2) I:' @
; high | mean r:?derate adm_1 (Used If Material not in Table 3.2.1 and 3.22) ([
B adp_1 (Used If Material not in Table 3.2.1 and 3.2.2) ([

2,0 1,85 1 ,75 Thickness Factor Case I:l IE‘

PrObablIity X ],5 1,4 1,3 Required Number of Cycles =2
of the occur- | high 1.5 1.4 13 " L

Elemental Selections CF: mean and © 19 ] [Consemerce oftikre aic srengt)
press To All Alias |Con5Fa||ure_Stahc

All Entities mean

DB |

rence of the 1.0 1.0 1.0 IE‘ Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:' IE‘

stress or the ]’8 ]’7 1’6 I:‘ Consequences of Failure (Chapter 4.5, Tables 4.5.1 and 4.5.3) I:I IE‘

stress com- ’ ’ 2 .

bination l &3 1,35 1’25 1’2 |:| Casting Factor (Chapter 4.5. Table 4.5.2) I:' @

2 L 1 ,35 1,25 1 ,2 I:‘ Surface Hardened Components (Chapter 4.6.2) I:' IE‘
1,0 1,0 1,0 D

[_imeort ] N
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Define Casting Not Subjected to Non-destructive Testing SDC Iz

VERIFIER

Press |™| in Casting Not Subjected to
Non-destructive Testing I Add Element Characterisic - 0 x
D 20 | Titie |Castings that have not been subjected to non-destructive testing | Softening Aluminum Alloys Defined
Elemental Selections DT: yes Alias [Non_dest_testing | Softening Factor (Table 5.1.25) Defined
Description | | v | Weld Factor (Table 3.3.5 and 5.1.26) Defined
Elemental Selectio Stress Occurrence Probability (Table 3.5.1) Defined
Press OK 2l [yes “|| AppyToseleced || Tomr | Consequence of Failure (Static) (Table 2.5.1) Defined
Selection Nalug Castings Mot Subjected to Non-destructive Testing
Al Entities yes

Case with Milled Steel and Ductile Aluminum
Effective Diameter Defined by User

deff_Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2)

EIEEI -]

deff Np_1 (Usad If Material not in Table 3.2.1 and 3.2.2)

adm_1 (Used If Material not in Table 3.2.1 and 3.2.2)

jg= 1,4 castings that have not been sub-

adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)

ject to non-destructive testing; ickness Factor Case
(352) Thickness Factor Cat

Required Number of Cycles

j; = 1,25 castings that have been subject to
non-destructive testing.

Regular Inspections (Chapter 4.5, Tables 4.5.1 and 4.5.3)

Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3)

Casting Factor (Chapter 4.5, Table 4.5.2)

el

Surface Hardened Components (Chapter 4.6.2)

[ (2]

[_imeor ] | o< || Goneol |
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Define Case with Milled Steel and Ductile Aluminum

Press @ in Case with Milled Steel and
Ductile Aluminum

Materials MSandDA: no and press To All

Press OK

3.5.2 Total safety factor

From the individual safety factors, the total safety fac-
torjges shall be determined (maximum value is relevant):

; it im Re. dp . imt Rp.im] ;
ms i -Max| Jm_ e e b e Bt |, g
el [KT.m Rm Krp Kitm Rm Krip

(3.5.5)
s load factor;
Jaiaes individual safety factors, Table 3.5.1:
Koy temperature factors, Chapter 3.2.1.7;
R:R;, tensile strength and yield strength,
Egs. (3.2.1)t0 (3.2.3);
3 additional partial safety factor for cast or

welded components, Table 3.5.2; here, jg
and j,, shall not be applied in combination,
only jg (BM and HAZ) or j,, (W);

Aj additional partial safety term for non-ductile
materal, Eq. (3.5.4).

_  for milled steel and ductile aluminum alloys in welded
components, proportions 1 and 3 are omitted.

41

Materials Characteristics O X
ID |2‘I | Title |Case with milled steel and ductile aluminum |
Alias MilledSteel_or_DuctileAlu |
Description |

ToAl |

Materials
M|no ~ || Apply To Selected | |

Material Value

1.5tructural Steel no

[+

SD

VER

Il FIER

™

Softening Aluminum Alloys

Softening Factor (Table 5.1.25)

Weld Factor (Table 3.3.5 and 5.1.26)

Stress Cccurrence Probability (Table 3.5.1)
Consequence of Failure (Static) (Table 3.5.1)

Castings Mot Subjected to Mon-destructive Testing
Case with Milled Steel and Ductile Aluminum

Effective Diameter Defined by User

deff_Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2)
deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2)
adm_1 (Used If Matenal not in Table 3.2.1 and 3.2.2)
adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)
Thickness Factor Case

Required Number of Cycles

Regular Inspections (Chapter 4.5, Tables 4.5.1 and 4.5.3)

Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3)

Casting Factor (Chaptar 4.5, Table 4.5.2)

Surface Hardened Components (Chapter 4.6.2)

Defined

Defined

Defined

Defined

Defined

Defined

UIOLL

| | Cancel
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Define Effective Diameter Defined by User SDC Iz

VERIFIER

_a Press B in Effective Diameter Defined
by User Add Element Characteristic - ] x
D |22 | Title |EFfective diameter defined by user | Softening Aluminum Alloys Defined
4 ¢ 17

Selection Type ‘3..Solid’ Value: 0 Miss [a e user || | sotening Factor (Table 5:125) Defined
Description |In case when d_eff can not be calculate automatically (for example in case with solid elements) vl v | Weld Factor (Table 2.2.5 and 5.1.26) Defined
Elermental Selections Stress Occurrence Probability (Table 3.5.1) Defined

Val To Selected To All
Press OK ue | | | Apply To | | e | Consequence of Failure (Static) (Table 3.5.1) Defined
Castings Not Subjected to Mon-destructive Testing Defined

Selection Value
TYPE Igl Isolldl n 0

Case with Milled Steel and Ductile Aluminum Defined
Effective Diameter Defined by User

deff_Mm_1 (Used If Material net in Table 3.2.1 and 3.2.2)

EIEE =

deff_Mp_1 (Used If Material not in Table 2.2.1 and 3.2.2)

adm_1 (Used If Material not in Table 3.2.1 and 3.2.2)

This value is used in cases when effective

adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)

diameter is not possible to be calculate
automatically (e.g. for solid elements).

Thickness Facter Case

Required Number of Cycles
Regular Inspections (Chapter 4.5, Tables 4.5.1 and 4.5.3)
Consequences of Failure (Chapter 4.5, Tables 4.5.1 and 4.5.3)

Casting Factor (Chapter 4.5. Table 4.5.2)

IOATREZK

Surface Hardened Components (Chapter 4.6.2)

CEEEE

Lok [ cancel |
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Define Constants deff_Nm_1; deff_Np_1; adm_1; adp_1

000

43

Press @ in deff_Nm_1 (Used If
Material not in Table 3.2.1 and 3.2.2)

Material 1..Structural Steel Value: 0

Materials Characteristics = O X
Press OK ID 23 | Title |Constant d_eff Nm_1 |
Alias |d_efiNm_1 |
Description |Used in case when material s not listed in the table 321 and 3.2.2 [v]

Materials
Value | | | Apply To Selected | | To All |
Material Value IE‘

1.Structural Steel u 0
OK Cancel

SDC

VERIFIER

Softening Aluminum Alloys

Softening Factor (Table 5.1.25)

Weld Factor (Table 3.3.5 and 5.1.26)

Stress Occurrence Probability (Table 3.5.1)
Consequence of Failure (Static) (Table 3.5.1)
Castings Mot Subjected to Nen-destructive Testing
Case with Milled Steel and Ductile Aluminum
Effective Diameter Definad by User

deff_Mm_1 (Used If Material not in Table 3.2.1 and 3.2.2)

deff_Mp_1 (Used If Material not in Table 3.2.1 and 3.2.2)
adm_1 (Used If Material not in Table 3.2.1 and 3.2.
adp_1 (Used If Material not in Table 3.2.1 and 3.22)
Thickness Factor Case

Required Number of Cycles
Regular Inspections (Chapter 4.5. Tables 4.5.1 apd 4.5.3)

Consequences of Failure (Chapter 4.5, Tables 45,1 and 4.5.3)

Casting Factor (Chaptar 4.5. Table 4.5.2)

@@@@@@@@@i@@@@@@@@

Surface Hardened Components (Chapter 4.6.F)

l

Repeat the same steps in deff_Np_1, adm_1
and adp_1 sections. Materials Value: 0

™
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Define Thickness Factor Case SDC Iz

VER

Case A

Press IE in Th]CkneSS Factor Case This case corresponds with the general wording of the I1W
recommendations and shall be used if the user has no expe-
rience or no sector-specific experience is available which
would justify the application of case B.

. Softening Aluminum Allays IE‘ The following applies to sheet metal thickness-
o est<25mm:
Elemental Selections TFC: Case A Sofening foctr (e 5125 O

f=1 4323)
Add Element Characteristic — O b4 Weld Factor (Table 3.3.5 and 3.1.26) @ The following applies to sheet metal thickness-

Stress Occurrence Probability (Table 3.5.1) [m] es 1> 25 mm:
n
Press OK D |2? | Title |Thil:kne55 factor case | C juence of Failure (Static) (Table 3.5.1) IE‘ fy = (zsg]

Alias |Th|dmess factor | . _ . N
= Castings Not Subjected to Non-destructive Testing Defined IE‘ ) .
- with n according to Table 4.3.6.

Descripti Case A corresponds with th | ding of the [IW ndati d shell be used if | W . . . .
escrip onl ase A col nds wi e general wording recomme ons and shell be u: II | Case with Milled Steel and Ductile Aluminum @ Case i

Elemental Selzctio Effective Diameter Defined by User @ The influence of the thickness on the fatigue strength of
TRC |Case A 5 | Apply To Selected || To Al welds, including in the case of sheet metal thicknesses
deff_Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2) @ <25 mm, is known; due to insufficient experimental proof,
however, it has not yet been generally formulated.
deff_ Np_1 (Used If Material not in Table 3.2.1 and 3.22) (&) . i

If the user has experience or sector-specific experience is
adm_1 (Used If Material not in Table 3.2.1 and 3.2.2) available, e.g. in automotive engineering and railway vehi-
adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)

(4.3.24)

Selection Value
All Entities Case A

cle manufacturing (technical rules DVS 1608, DVS 1612),
the thickness factor according to case B can be used.

The following applies to sheet metal thickness-
est<10 mm:

fi=11 (4.3.25)

Thickness Factor Case

Lol =][E[~]

Required Number of Cycles

Regular Inspections (Chapter 4.5, Tables 4.5.1 and 4.5.3)

Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:'

The following applies to sheet metal thickness-
es 10 mm <t <25 mm:

8] [1=] 8] s8] s8] s8] =] =]

0,1
25mm "
Casting Factor (Chapter 4.5. Table 4.5.2) fi= (T) (4.3.26)
Surface Hardened Components (Chapter 4.6.2) The following applies to sheet metal thickness-
est>25 mm:
2 n
fi= (@) @327)

with n according to Table 4.3.6.

CE ==

= o[ et |
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Define Required Number of Cycles SDC Iz

VERIFIER

Press [® in Required Number of Cycles

000

Elemental Selectlons value: 1200000 Add Element Characteristic - O * Softening Aluminum Alloys
and press To all Softening Factor (Table 5.1.25)
i 28 | Titie [Required number of cycles Weld Factor (Table 3.3.5 and 5.1.26)
e N.req Stress Occurrence Probability (Table 3.5.1)
P reSS OK Description B -
Consequence of Failure (Static) (Table 3.5.1)
Elemental Selections Castings Mot Subjected to Non-destructive Testing
Value 1200000 || ApplyToselected || Tomr |
Case with Milled Steel and Ductile Aluminum
Selection Value ) _
All Entities 1200000 Effective Diamater Defined by User

deff_Nm_1 (Used If Material net in Table 3.2.1 and 3.2.2)
deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2)

adm_1 (Used If Material not in Table 3.2.1 and 3.2.2)

IR S

This is a set of required number of

adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)

cycles for full model or for individual
components separately. eres Nomber of e

Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3)

Thickness Factor Case

Consequences of Failure (Chapter 4.5, Tables 4.5.1 and 4.5.3)

Casting Factor (Chapter 4.5. Table 4.5.2)

HIRIEIRIRBRIBIERRIRIE
S| |SH || ||| |D|[SH||(SHh|([H||SHh||SHn||=Hn||DH
b= = = = = = = = = = = = =]
m @ @ o o ™ M @ | @ M
[ S = PO = PO = S = S = S = MO = WO = MO = M = R = B A = B

@@@@i@@@@@@@@@@@@@

Surface Hardened Components (Chapter 4.6.2)

o [os
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Define Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3)

Press OK

Table 4.5.1

Elemental Selections RI:

steel and for wrought aluminum alloys

Press [® in Regular Inspections

Yes

Material safety factors jp for non-welded

| Consequences of failure !

Jr
severe [mean |moderate
Regular inspec- |no 1,5 1.4 1,3
tions 2 yes |1,35 125 112
Table 4.5.3  Material safety factors jp for welded com-
onents
e Consequences of failure¥ !
severe |mean |moderate
Regular inspec- |[no |14 1,25 1,15
tions ¥2 yes |1,2 1,1 1,0
46

Add Element Characteristic

D 29| Titie |Regular inspections

Alias | Regular_Inspections

Description |Chapher 4.5, Tables 4.5.1 and 4.5.3

[v]

Elemental Selections
Rl

Selection
All Entities

Value

VER

SDC

™

Seftening Aluminum Alloys
Softening Factor (Table 5.1.25)
Weld Factor (Table 3.3.5 and 5.1.26)

Stress Occurrence Probability (Table 3.5.1)

w

Apply To Selected | | To All

aEER |

[DEI[=]=]

|| Cancel |

Co juence of Failure (Static) (Table 3.5.1)

Castings Mot Subjected to Non-destructive Testing
Case with Milled Steel and Ductile Aluminum

Effective Diameter Defined by User

deff_ Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2)
deff_ Np_1 (Used If Material not in Table 3.2.1 and 3.2.2)
adm_1 (Used If Material not in Table 3.2.1 and 3.2.2)
adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)
Thickness Factor Case

Required Number of Cycles

Regular Inspections (Chapter 4.5, Tables 4.5.1 and 4.5.3)

el
oores | [8]
oot |5
oores | [5]
s ][]
ooves | [8]
ooves | [&]
oores |8
oores | [&]
oot | [&]
oores | [&]
oores | [&]
ooves | [8]
oores [
e

Conseguences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3) I:' |E|

Casting Factor (Chapter 4.5, Table 4.5.2)

Surface Hardened Components (Chapter 4.6.2)

e
[
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Define Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3) SDC Iz

VERIFIER

Press | in Consequences of Failure

000

Elemental Selections CFfatigue: mean Add Element Characteristi — 0 X | |Ssofening Aluminum Alloys El

and press To All Softering Factor (bl 5:1.25) Ll

o 30| Title |Consequences of filure | Weld Factor (Table 2.2.5 and 5.1.26) @

Alias Consequences faiure | Stress Occurrence Probability (Table 3.5.1) El

Press OK Description [Chapter 45.Table 451 nd 453 Consequence of Failure (Static) (Table 3.5.1) @

Flemental Selections Castings Not Subjected to Non-destructive Testing =]
CFfatigue mezn v || AppyToSelected || Tomr |

_ ' : Case with Milled Steel and Ductile Aluminum [M]

Table 4.5.1  Material safety factors jp for non-welded jﬁ':::::s ::: e T T (s [H]

steel and for wrought aluminum alloys % deff_Nm_1 (Used If Material not in Table 32.1 and 3.2.2) [M]

iy | Consequences of failure *! l:' deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2) @

severe |mean |moderate o] adm_1 (Used If Material not in Table 3.2.1 and 3.2.2) @

Regular inspec- | no 1,5 1.4 1,3 adp_1 (Used If Material not in Table 3.2.1 and 3.2.2) @

tions ¥2 yes |1,35 1,25 1,2 Thicknges Factor Case El

Required Number of Cycles (]

Table 4.5.3  Material safety factors jp for welded com- Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) @

onents Consequences of Failure (Chapter 45. Tables 45.1and 45.3) | | [HA| 'n

: Consequences of failure* ! E Casting Factor (Chapter 4.5. Table 4.5.2) |:| @

K severe |mean |moderate [] | |surface Hardened Components (chapter 4621 [
Regular inspec- |[no |14 1,25 1,15 [m]
tions 2 yes |1,2 1,1 1,0 1 [-]
- ]
=n o [ oo ]
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Define Casting Factor (Chapter 4.5. Tables 4.5.2)

SDC W

VERIFIER

Press @ in Casting Factor

Press OK

000

Table 4.5.2  Casting factors j;

Materials CastingFactorFatigue: Non
cast materials and press To All

i

Castings not subject to non-destructive
testing

1.4

Castings subject to non-destructive testing
<1

125

High quality cast components ¥2

1,0

48

Materials Characteristics

D |31 | Title |Casling factor

Alias | CastingFactorFatigue

Description | Chapter 4.5. Table 4.5.2

Materials

CastingFactorfatigue Non cast materials .

Apply To Selected | |

To All |

Material Value

1.5tructural Steel MNon cast materials

[#]

=
=
=
=
=
=
B
=
B
B
0
B
=
=
Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) IE‘
Consequences of Failure (Chapter 4.5, Tables 4.5.1 and 4.5.3) IE‘

Casting Factor (Chapter 4.5, Table 4.5.2) I:I @ n
- H

Softening Aluminum Alloys

Softening Factor (Table 5.1.25)

Weld Factor (Table 3.3.5 and 5.1.26)

Stress Occurrence Probability (Table 3.5.1)
Consequence of Failure (Static) (Table 3.5.1)

Castings Not Subjected to Non-destructive Testing
Case with Milled Steel and Ductile Aluminum

Effective Diameter Defined by User

deff_Mm_1 (Used If Material not in Table 3.2.1 and 3.2.2)
deff_Mp_1 (Used If Material not in Table 3.2.1 and 3.2.2)
adm_1 (Used If Matenal not in Table 3.2.1 and 3.2.2)
adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)
Thickness Factor Case

Required Number of Cycles

Surface Hardened Components (Chapter 4.6.2)

| | Cancel

https://sdcverifier.com
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Define Surface Hardened Components (Chapter 4.6.2) SDI @ Iz

VERIF

Special cases

1 The following applies to non-ductile wrought aluminum
Press in Surface Hardened alloys (elongation at break A < 6 %):

Components q=05

The following applies to surface hardened components
(except for mechanical surface treatment):

Elemental Selections SH: no gl

The following applies to welded components:

Add Element Characteristic — O X
Press OK

[»] |32 | Title |Surface hardened components |
FKM (6th, 2012) - x Alias | Surface_hardened_components |
o . Softening Aluminum Alloys
& 0| Tite [Fv i, 202 ‘ Description |Spe4:|al cases of q value. Chapter 4.6.2 | v |
e ‘Smdam ‘ Softening Factor (Table 5.1.25)
Description | Analytical strength assessment of compenents (6th edition, 2012) [v] Elemental Selections Weld Factor (Table 3.3.5 and 5.1.26)
oot . SH no “|| ApplyToselected || Toml |

Stress Cccurrence Probability (Table 3.5.1)

Components Values Source (Chapter 3.2, Egs. 3.2.1-3) @ Softening Aluminum Alloys @ Anisotropy Factor (Chapter 3.2.3)

Case Type (Table 3.2.3) Softening Factor (Table 5.1.25) [B]  surface Treatment Facior (Chapter 439

Kinds of Material (Tables 3.2.1 and 3.2.2) [#] Weld Factor (Table 325 and 5.1.26) [B]  coating Factor (Chapter 434)

Tensile Strength According to Drawings @ Stress Occurrence Probability (Table 35.1) @

General Material Type ‘Consequence of Failure (Static) (Table 3.5.1) @ Plastic Notch Factor for Shear Stress (Chapter 3.3.2)
Kind of GJL Material @ ‘Castings Not Subjected to Non-destructive Testing @ Temperature Factor (Chapter 4.2.3)

Residual Stress Defi B8] case with Milled Stest and Ductie Aluminum [M] Mo Effective Diameter for Milled Steel (in mrm)
Average Roughness Effective Diameter Defined by User @ Load Safety Factor

Type of Welded Joints (Table 43.6) [EB] et nim_1 seai 1 Material not in Table 321 and 322) [B]  Reference Number of Cycles (Chapter 43.21) deff_ Nm_1 (Used If Material not in Table 3.2.1 and 3.2.2) Defined
Type of Overloading (Chepter 44.2.0) [BB] deftNp_t (Used If Material not in Table 321 and 2.22) &

deff_Np_1 (Used If Material not in Table 3.2.1 and 3.2.2 m
Elongationat bresk (n %) [oefined | [BB] 1 s 1 Materitnotin Toble 321 and 30 [pstned | [ 5] S R

Vield Strength Welded (Tables 5.1.24 and 5.1.25) adp_1 (Used If Material not in Table 321 and 3.2.2) Defined @ + All Welds D adm_1 (Used If Material not in Table 3.2.1 and 3.2.2)

Tensile Strength Welded (Tables 5.1.24 and 5.125) IE Thickness Factor Case @ D E i .
S T S @ T G ER ’—|D5ﬁned @ E @ adp_1 (Used If Material not in Table 3.2.1 and 3.2.2)
Sheet metal thickness Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3) @ Elements 111ic|u1ess Faclor Case
FAT Classes (Tables 54.1 and 54.2) ‘Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3 @
) Use Stress Gradient Tool I:‘ Casting Factor (Chapter 4.5. Table 4.5.2) @ Materials with Yield/Tensile = 0 l:l

@® Related Siress Gradients (Chapter 432.1) Surface Hardened Components (Chapter 462) @

[] Use Hot Spot Stress

Selection Value

Al Entities no Consequence of Failure (Static) (Table 3.5.1)

Castings Not Subjected to Non-destructive Testing
Case with Milled Steel and Ductile Aluminum
Effective Diameter Defined by User

Required Number of Cycles

Regular Inspections (Chapter 4.5. Tables 4.5.1 and 4.5.3)

Consequences of Failure (Chapter 4.5. Tables 4.5.1 and 4.5.3)

Casting Factor (Chapter 4.5. Table 4.5.2)

[l 18] 18] 18] 1z 1z [1z] [1=] 18] [1=] 18] 18] [1E] [1E] [1E] [1B)

Surface Hardened Components (Chapter 4.6.2)

https://sdcverifier.com
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Create Extreme Table

ExecuteE& Table (expand/extreme) in
Standards => 4..Fatigue Summation
context menu

Load: press | ¥

Press OK

Direction/Parameter: Utilization factor

Table Type: Extreme (worst results on
selection) and Extreme Type: Absolute

Press Fill Table and press OK

and select 1..Fatigue Check

SDC

™

4 [ standards (1)
4 H1.7kM (6th, 2012
E Input
4[] Checks (4)
1.Material properties

2..5tatic Stress Check
3. Fatigue (constant amplitude stress

4..Fatigue Summation {(vanable amph
I Post-Processing

RI1FIER

Add 4
& Edit
=l Rename
Copy

Remove

Copy To Standard...
@ Show Parameter References in Farmulas
C Move

Clear Results

[£] Optimizations (0)

[l Reports (0)

Fatigue Expand/Extreme Table

D |1

| Title |

Default Title |Uli|izaﬁon factor (FG1, All Welds )

Description |

Options

Check |4..Fatigue Summation (variable ampli
Fatigue Group 1..Fatigue Check
Direction/Parameter 4
Table Options.

Table Type | Extreme (worst result on selection)
Extreme Type | Absolute

Selection
(] [*n]

+ All Welds []

Elements 2180

s ==

o m
Companents Extreme Table =)

Flow Table (over loads)

Criteria Plot

Contour Plot

Selections X ¥ rid XY
FG1..Fatigue Check

Select Load - [u] X

Load Type
) Individual Load

) Load Set

) Load Group

@ Fatigue Group

Jobs

1.Fatigue Load

Cancel

Overall
1.09

Eqv
1.09

Displaying 1 of 1 rows and 9 of 9 columns

https://sdcverifier.com
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Create Criteria Plot SDC

RI1FI
Fatigue Check Criteria Plot — *
Execute B Criteria Plot in Fatigue
Summation context menu D | Titee | |
Default Title |D'.rerall Utilization factor (FG1, All Welds |, v1, Total) |
Fatigue Group: 1..Fatigue Check Description | [v]
Options Selection

Parameter: Utilization factor Check 4.Fatigue Summation (variable amplity @ @
+ All Welds D

Direction: Overall Show Resultfor | 1.Fatigue Check v D E

Fatigue Group 1.Fatigue Check

0000000

Parameter
Direction
Point of interest: Total; Type: AbsMax ot of Interect
View Elements
Press & , and then Preview Add
o .. Labels None [#] umits None [
4 [ Standards (1) Copy
Press OK 4 B 1.FKM (6th, 2012) Remove f. | Cancel |
I Input Copy To Standard...
4[] Checks (4) . i
1.Material properties % Show Parameter References in Formulas “;EI Prewew - -
2.5tatic Stress Check ~  Move #  Preview with Current View
3. Fatigue {canstant amplitude stress spectr] Clear Results g Preview with Current View and Selection
| 4. Fatigue S ation (vaniable amplitude s
| Poﬂ_PEESSi ummation {variable amplitu e Ty |
B Optimizations () B | e e Ak fsieciond Point of interest = AbsMax Total is an absolute maximum
po low Table (over " : X .
Criteria Plot of utilization factors among all point of interest.

Contour Plot
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Fatigue Load. Overall Utilization Factor Plot SDC Z

VERIFIER

n factor, Overall, Total
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Create Reports in Report Designer

53

SDC MW

VERIFIER

To learn how to obtain reports, please check a separate Tutorial that depicts the functionality of
SDC Verifier Report Designer. It may be downloaded via this link:

https://sdcverifier.com/tutorials/report-designer/
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