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» This step-by-step tutorial demonstrates how to implement the check according DVS 1608 and DVS 1612 in SDC Verifier.

v

DVS 1608 and DVS 1612 detailed review;

v

Weld Finder Tool overview;

v

Static tables and plots;

2 https://sdcverifier.com



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

Open the Starter Model SDC Iz
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Home Seftings Recognitions Toolz Standards Help & virakoshlatad rerifier.com w

Launch SDC Verifier for Simcenter 3D

[ & ' ®
Press Open 1 Pl
New Open ~ (7} sh i
Project Misc
Open project DVS1608and1612.simv I
Open >
A |+ ThisPC » Desktop » DVSSimcenter 3D w |0 Search DVS Simcenter 30 2
Organize » New folder ==~ [N o
Press Open | education -~ Name - Status Date modified Type Size
[} Employees Gene &) DVS1608and1612simv n @ 07/04/2025 12:15 SDC for Simcenter.. 343 KB
| office
|| SDCVerifier
| software
| | standards
| tutorials

@ OneDrive - Persor
|
| Documents

| Pictures

@ OneDrive - 5DC Ve

O3 This PC
“J 3D Objects
[ Desktop v
12:15:42 Legged in succesy
12:15:42 License activated File name: | DVS16028and1612.simv ~ | |SI}C Verifier Project (*.simv;*.sir ~ |

| Open | | Cancel |

Simcenter 3D
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Analyze Job SDC Iz
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Go to Home section on the Ribbon Sett Recogniions ~ Tools  Standards  Help
Ve [ Results Manager | ‘g Govemning Loads P 5DC AP Console
[ ®© ’ i, Peak Finder G] 1 Run Seript
> . Update Model ~ View Analyze v Report Layout 1;[ Freebad Optimization 43 Run Predefined Script
Press on the toolbar to analyze job Main Resut Post Processing Automation
I @ Views (1) General
- B Model
- B8 Recognition © |1 | e |J°b ! |
4 E Jobs “) Description | | V|
Standards (0) Analysis Options
3 Post-Processing Analysis Linear Static “ Analysis Options Define... |
=] Optimizations (0)
[ Reports (0) DVS_Model «|] Select Loads to be Analyzed (5/5) |
Request Results

Displacement [] Strain ;;ﬁic?n
Applied Force Farce Balance Selection

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

T T ST TR R TTC T Do VTS T VP C RO oY e e e e e R F= L =
-

12:53:53 Jab 1 analysis started
12:53:54 Analysis cptions:

Job 1 analysis started and Simple analysis [oac: 5

Inertia relief analysis loads: 0

Job 1 analysis finished Not included loads:

Skipped loads: 0
12:54:20 Job 1 analysis finished

Nodes: 13793 Elements: 13789 C\Users\user\OneDrive - SDC Verifier\Desktop\DVS Simcenter 3D\DV51608_and_1612_Model_s.sim MmKS (Millimeter/Kg/Second) Simcenter 3D

W
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Load Groups. Strength Check

SDC

Select Load Groups in 1..Job 1 in the
model tree

_G
_a

Select individual loads from 2 till 5 and

press

Title: Loads 2-5

Press Create

Settings Recognitions Tools

‘ST

Standards Help

m Results Manager ‘# Governing Loads E]
. Peak Finder ¢

SDC API Console

VERIFIER

4% Run Script
Update Model ~ View  Analyze ~  Report Layout @ Freehody Opfimization 7 210 Predefined Seript
Main Result Post-Processing Automation

I @ Views (1) Add Load Group
- B Model
= Recognition b |3 | Tile | |
4 & Jobs (1) L

4 @ 1.Job 1 Description | |V|

I & Individual Loads (5)
*% Predefined Load Cases (0)
+#+ Load Sets (0)

141, Envelope (IL)
14 2 Envelope (LS)

(] ] [+] (2]

Safety Factor

1 || Set to All |

Title (0)

n
(<]

2.Load 2

FG Fatigue Groups (0)
B Tables (0) _J 3.Load 3
« &' Plots (0) 4.load 4
i %, Tools -
B standards (0) 5.Moment 1
3 Post-Processing ﬂ'} 1.Envelope (IL)
[£] Optimizations (0) L 2.Envelope (LS)
[} Reports (0)
Add Load Group

RN 3

Description |

Sf I:‘

=
[+

[v]
[ Safety Factor 1 | setwoan |
& 1.load1 Title {4) sf D
1, Envelope (IL) & 2.load2 1
1 2 Envelope (L5) & 3.load3 1
& 4.load4 1
x 5.Moment 1 1

=
(0]

Count: 3

Create

https://sdcverifier.com



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

Stress Transformation

SDC [V
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(Uxx +Uyy) (gxx o gyy)
G_ﬂﬂ — 2 2

(gxx_gy'y]

* cos 260 + Tyy * sin 26

*# sin 260 + Ty, * cos 20

(Jxx + gy}r) _ (Uxx _Uyy)
2 2

O = * COS 20 — Tyy * SIN 260

Stresses for Weld elements are automatically transformed in the direction
of the corresponding Weld from Weld Finder Tool, using the wedge
method. Stresses are transformed for plate and solid element types.

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.

Element Csys

Weld Csys

-

https://sdcverifier.com
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Weld Finder SDC Iz
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I @ Views (1)

In the Model tree => Recognition, fag‘;‘"mu“

select Weld Finder and press Edit L Joint Finder

:/: Beam Member Finder
1_:1'3_r Beam 5ections Finder
= Panel Finder

A
alr Conn

In the Welds Finder window, press Find

4 [ Jobs (1)
—
Welds Finder - m} X
Welds | Weld Strength Settings | Hot Spot Stress |
= \ o sy [
Tensile Strength (Min) [kPa] Yield Stress (Min) [kPa]  Is Symmetric  Is Curved ~ Nodes Elements  Weld Parts
100000000 [esoocooco s no 2 s s R
2 Weld 2 [29.32: 1. 43.65] 460000000 250000000 Yes Ne 14 39 3 =D . .
s weis3teezr ez 436 ssc00mn F— W N e w3 B Add, Edit, Combine and Remove Welds
4 Weld 4 [68.21; 39.82: 12.4] 460000000 250000000 Yes No 42 123 3
5 Weld 5[8.21; 39.82; 124] 460000000 250000000 Yes No 42 123 3 |:|
6 Weld 6 [2032: 12.,5: 12.4] 460000000 250000000 Yes Mo 14 19 3
7 Weld 7 [29.32; 0; 51.15] 460000000 250000000 Yes No 9 24 3
8 Weld 8 [29.32; 0; 4.9] 460000000 250000000 Yes No 9 24 3
a9 Weld 9[17.11; 120; 32.79] 460000000 250000000 Yes No 13 28 2
10 Weld 10 [17.11: 110;: 45.97] 460000000 250000000 Yes No 1 20 2 M W ld O d . > t t h
1 Weld 11 [17.11; 110; 19.61] 460000000 250000000 Yes Ne 1 20 2 Ove e s° r er ]S mn |p0r an W en
12 Weld 12 [17.11; 100: 32.79] 460000000 250000000 Yes No 15 42 3 l t b l t 2 W ld
13 Weld 13 [36.3; 80; 6.79] 460000000 250000000 Yes Ne 41 80 2 O n e e e I I le n e O n gs O e S
14 Weld 14 [36.78; 80; 56.48] 460000000 250000000 Yes No 41 80 2
15 Weld 15 [-3.45; 80; 31.63] 460000000 250000000 Yes No 27 52 2
16 Weld 16 [-3.45; 100; 31.63] 460000000 250000000 Yes No 27 52 2
17 Weld 17 [-3.45; 90; 56.46] 460000000 250000000 Yes No 1" 20 2
16 weis 034590 679 scoouc0 zsoncss SN S - - Preview selected Welds
19 Weld 19 [36.94; 100; 56.46] 460000000 250000000 Yes Ne 41 80 2
20 Weld 20 [77.2; 90; 56.46] 460000000 250000000 Yes No 1 20 2
21 Weld 21 [77.2;: 100; 31.63] 460000000 250000000 Yes Neo 27 52 2
22 Weld 22 [77.2; 90; 6.79] 460000000 250000000 Yes No 1 20 2
23 Weld 23 [77.2; 80; 31.63] 460000000 250000000 Yes No 27 52 2
24 Weld 24 [36.94; 100; 6.79] 460000000 250000000 Yes No 41 80 2
25 Weld 25 [38.96; 100; 19.61] 460000000 250000000 Yes No 23 66 3
26 Weld 26 [38.96; 100; 45.97] 460000000 250000000 Yes No 23 66 3 |E|
27 Weld 27 [60.82; 100; 32.79] 460000000 250000000 Yes No 15 42 3 .
= 7 a0 25000 W e 5 m 2 Plot of selected Welds in colors
29 W .61] 460000000 250000000 Yes No 1 20 2 . IE‘ .
S | o] and with labels of IDs
o [
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Weld Finder Plotting Functions

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

i °
Press| *| and select Welds in colors
Press OK
¥4 Welds Finder — O Y
m] 4
Welds | Weld Strength Settings | Hot Spot Stress |
Fiter = Find Weld by ID | [ Navigate |
D Title Tensile Strength (Min) [kPa] Yield Stress (Min) [kPa] Is Symmetric  Is Curved Nodes Elements  Weld Parts
_— S N R R |
o he T 0
250000000 =l —

Welded/non-welded parts

Weld parts

Welds in colors ﬂ
Welds in colors + Lab

Weld parts length + Labels of values

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

Coordinate Systems

Weld part throat
Welded/non-welded parts + throat

250000000
250000000
250000000
250000000
250000000
250000000
250000000

== 81 8 & B = |8 =

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

Settings Find

https://sdcverifier.com
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Add DVS 1608 and 1612 Standard SDCv

VERIFIER

i % Tools | ABS b
Execute right click on Standards and Standards (0 [Py N AISC b
select Add => DVS 1608 and 1612 » & Post-Processing ™ "0 AP g
E] Optimizations| ) All (2005 Edition, 2017)
m Reports (0) = Remowve Multiple = ,
Stress Concept: Nominal :  Renumber o ,
Clear Results BV NR615 Plate Buckling (2023)
DIN 15018 [1984)
DVS 1608 and 1612 - X DNV »
DVS 1608 and 1612 n:
ID i | Title |DVS 1608 and 1612 | EM 13001 3
. Al Standard1 Eurocode3 r
Nominal Stress Concept = R |
Deseription | V] F.EM 1.001 (3rd, 1998)
FKEM b
Aluminum Fatigue (DVS 1608) Selection
he boosting' circu_it caused .by the compor?ent- and welding e T R u EI 150 3
seam shape is being taken into account with notch type ; 4 — Norsok NOO4 (rev.3, 2013)
dependent fatigue strength values. In appendix C the typical Stress Concept (Neminal - Chapter 7.2, Notch - Chapter 7.3) Lol v < (IS D D VDI 2230 (Part 1, 2015)
welded connections are compiled. The assigned fatigue Notch Line Type (Appendix C) I:l D E - 5
strength values are compiled in the Haigh- and MKJ- diagrams, _ ) [ | comparisen Standard
section 7.2.2. These values apply to the sheet thickness area 1.5 Detail Production Type (Chapter 7.2.1) I:l Deflection
< t £ 10 mm unless otherwise specified in the tables of appendix Breaking Elongation, AS0 % (Chapter 7.2.1, Table 4) I:l @ Elements 8 c
C. For the sheet thickness 10 <96 mm section 7.1.3, ustom
equation 4 should be noted. Eolnbnesliacingitbanieg il I:' IE‘ BateHfiacing B e
Bonus Factor (Chapter 7.1.1) I:I IE' () Use Safety Factor from Load D
Grinded Welds (Chapter 7.1.2) ] OF Lz e - A T
Normal Stresses Phase (Fi(®) values between [-1.0; 1.0}, Chapter 7.1.4) i -1

Safety Factor (3.4.3, EN12663) IC'

[] Use Hot Spot Stress

Steel Fatigue (DVS 1612)
Include Steel Fatigue

Material Type (Tables 4.1-4.2) I:I @
Line Slope of Notch (Annex B) I:I Materials with Yield/Tensile = 0 ICI

5 o< J[ concel | https://sdcverifier.com
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Aluminum Fatigue (DVS 1608) and Steel Fatigue (DVS 1612) Options

SDC [V

VERIFIE

The implemented Standard DVS 1608 and 1612 allows users to evaluate Fatigue strength with both aluminum and steel materials
respectively. This tutorial is devoted to the steel structure, but for the demonstrative purpose, the Aluminum Fatigue steps are also
described throughout the 12-22 slides. If the Aluminum Fatigue is not relatable to the user’s goal, the steps may be skipped and no results
will be attained. For this purpose, the user is advised to uncheck the/luclude Aluminum Fatigue (DVS 1608) section.

10

d

Grinded Welds (Chapter 7.1.2)

Normal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.1.4)

®) Use Safety Factor from Standard

Safety Factor (3.4.2, EN12663) 1.15

¥ ovs 1602 and 1612 - e
ID 1| Title | peS1608 and 1612 |
Mlias  [Standargy” g |
Description | / g |V|
I;lyma{ﬁﬁgue{nvs 1608) Selection

Include Alurninum Fatigue @ @

Stress Cancept (Nominal - Chapter 72, Notch - Chapter 7.3) Neminal v |+ Al Entities [~1[-]
Motch Line Type (Appendix C) |:| l:' E
Detail Production Type (Chapter 7.2.1) |:|
Breaking Elongation, AS0 % (Chapter 7.2.1, Table 4) |:| @ EEmeas
Roughness Factor (Chapter 7.2.1) |:| @ Safety Factars

Bonus Factor (Chapter 7.1.1) |:| @ © Use Safety Factor from Load D

=

Steel Fatigue (DVS 1612)
Include Steel Fatigue

Material Type (Tables 4.1-4.2)

Line Slope of Notch (Annex B)

Y
Al

Safety Factor (5.4.3, EN12663)

[] Use Hot Spot Stress

Materials with Yield/Tensile = 0 I:l

| oK || Cancel |

https://sdcverifier.com



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

Perpendicular the welds (Y-direction)

Shear (XY-direction)

11

Table C-1.4. C

n

L

Weld formation Test thod | weld d
y Weld na T: e n; = o se"t'" g;aNeE keeling | oazul | Incination ot
° Specification Type of weld according to an. amor; 0] ccording t@ Curve R =-1) of the 5-N curve ores
inspection 15085-3
DIN EN 15085-2
144 100% =zfP-V CP A EE 20
145 CPB
10% zfP-V e E5- 15.2
145 _— 3
Bevel butt joint, 10z
N Most stressed t
Bevel butt joint with fitted 10¢" cr:ck] ;Z‘eama:ns‘“'i’:
One-sided welded fillet weld, 34 and seam roct
Bevel butt joint with backi 10e" i
eve. utt joint wi acking e Vlsua_l CP C2 E6+ 187 respectively
technique Inspection
147 CP B
10% zfP-O ES+ 20.8
CP C1
148 ’
Double-bavel butt joint with 9,
brosd root face,
Double-bevel butt joint with 11k, Most st ed t
Two-zided not penetrated cuble-beve by _qu " ’ . 43 @ ressed ares t_?e
broad root face with fillet Wizuzl oz = 20 crack) at s=am transitiof
weld 25 backing run Inspection
Double fillet weld 13b
143
Double-bevel butt joint with 11a
brosd root face, visual
One-zsided not penestrated Double-bevel butt joint with 1ic Inspection CP CZ ES 18 34
brozd root face with fitted "
fillet weld

" Bevel butt joint without backing run with secure root fusion, supported by designed production and test procedure measurss (To prove by working

The fatigue strengths of shear stresses apply t

— Line G for through- welded connections,

samples; of DIN EN 15085)

.

— Line H for non- through welded connections or fillet welds.

https://sdcverifier.com
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Longitude Stressed Single-T Joint Connection

12

Along the welds (X-direction)

Table C-1.3. Longitude stressed single-T joint connection.

SDC

VERIFIER

™M

Weld farmation
Ts |
No Weld no “':i:::::ﬁn i-::;r:'“a: ;T’id.E Hasgling a3zl |Inglination exponent
Imags Spacificavion Type of weld according o inspection 1?085—3 Curve I’ = -1 of the &N curve
DIN EN 15085-:
131 100% fP-V F A [23 33.3
132 Double-bavel butt jaint 7. 108 2fE cc:ca1 c 32
3T Two.sided ted Bavel butt Jm_nt with fillat 108, .
with backing run waeld a5 backing run 3
Bevel buft joint with backifg 1 Visual e o2 . 07
run Inspaction )
134 100% =fP-V CP A C 32
138 CF B
10% zfe-v ] 23
— Bevsl Butt jaint 102" LA
- ) Bevel butt joint with fitted 10¢"
Ong-sides walded fller weid a3
Bavel Butt jaint with backir 108" Visual
technique anactioa P c2 31 2%
137 =]
10% PO o i c 32
138 Double-pevel butt joint wit 3,
brosd root face
n ied not penetrated Double-bevel butt -Jdiﬂl with 1ib, a3
broad rogt face with fillet Visual o 2 e 0.7
wald as backing run Inspaction .
g Double fillet weld 120
139 =]
10% i P 0+ 0.2
i3.10
I sded not pene g Doubla-oevel butt joint with 1ic a2
fihed fillet weld Visual P ez o 13
Inspection
TBavel butt joint without backing run with secure root fusion, supported by designed prodection and test procedure messures (To prove by working samples; of DIN EN 15085)
Table C-1.3. Continuation
‘Weld farmation
Test method | Weld seam grade . -
Ho Weld no and amoune of sccording 1o DN £ Keeling oazul | Inclination exponent] —
Specification Type of weld according 1w inspection 150853 Curve (R = -1j | of the 5-N curve
DIN_EN 15085-§ 0
-
1311 10% HP-W oP o1 E4= 239
1312
Onre-zided not penetrated One sided filler wedl 128" ) 43
Visual P 2 £ 23
Inzpection

'Awvoid tensile load slang butt joint for vibration stress (Root crack!]

https://sdcverifier.com



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

Define Notch Line Type SDC
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_G Press |<=|in Notch Line type (Appendix C) &2 ovs 1600 and 1672 - .
ID I | Title | DVS 1608 and 1612 |
_9 Notch Type Line List => No Weld; Mias [Standard! |
Direction X and press Apply Description | [V]
Aluminum Fatigue (DVS 1608) Selection
—e Press |+ to Edit Condition Tl i ]
Stress Concept (Mominal - Chapter 7.2, Notch - Chapter 7.3) MNorminal ! + All Entities I:' I:‘

Edit Classification - B X Notch Line Type (Appendix C)

D |2 | Title |Nob|:h Type Line (DVS 1608) | Detail Production Type (Chapter 7.2.1)

Aiss | NotchTypeline | Breaking Elongation, A50 3% (Chapter 7.2.1, Table 4) |:| @ Elements LETEE

Roughness Factor (Chapter 7.2.1) I:l IE‘ Safety Factors
Bonus Factor (Chapter 7.1.1) I:l IE‘ () Use Safety Factor from Load I:‘

Description |Appendix C

Element(s) Classification

Notch Type Line List [ No Weld o
Use Safety Factor from Standard
Direction x Grinded Welds (Chapter 7.1.2) I:l @ se Safety Factor from Standa
Safety Factor (5.4.2, EN12663) | 1.15
Normal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.14)

Selection Classification

Safety Factor (5.4.3, EN12663)

Steel Fatigue (DVS 1612)
Include Steel Fatigue

l:‘ Material Type (Tables 4.1-4.2) I:l @
RusSiapelofiiiokiiouedt) I:l Materials with Yield/Tensile = 0 I:l

| ok || cancel |

[] Use Hot Spot Stress

[0l

g || Gon o | e

13 https://sdcverifier.com
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Define Notch Line Type (Continuation) SDC Iz

VERIFIER

Press Add all Welds

Select Multiple Conditions options Classification Cendition - b X

MNotch Type Line a
_e Press X/Y/XY Title ) One Condition @ Multiple Condition

Default Title | All welds All Mone
X: E4 plus Y: E6 XY: H Shear Selection vl X E4 plus v
ALL| (NS || i | || | i | | T | | o Y | EG v
Press OK * Al welds L1z Mo Weld
X| LM XY | HShear v
® | |® 1 vz No Weld
Elements 2180 (] zx Mo Weld

[] Eqv Mo Weld
Add all welds Add all intersections u
n O Cancel

14 https://sdcverifier.com
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Notch Type Line Classification Intersecting Welds

Press |*|to Add Condition

Click Add all intersections

Value: E4 plus

Direction: X

Press OK

Press OK

Edit Classification - O *
ID 2| Title Notch Type Line (DVS 1608) |
Alias |NolchT)rpeL|'ne |
Description |Appendix C | W |
Elerment(s) Classification
MNotch Type Line List | Mo Weld = Apply |
Direction | x v 1| apply |

Selection Classification
Full Model Ne Weld

All welds E4 plus (X)

All welds E6 ()

All welds H Shear (XY)

[ 1D ]

s I

Import Welds || Clear | ok || cancel |

SDC

VERIFIE

™

Classification Condition

Title |

Motch Type Line List
® One Condition (' Multiple Condition

Default Title |All welds intersections

[ a ]|

None XY

Selection

[ =[] [ [2] (][]

+ All welds intersections

@I 1]
[®][x] ]

Elements

| Add all welds | | Add all intersections |
Selection Classification
Full Model Mo Weld
All welds E4 plus (%)
All welds EG (Y)
All welds H Shear (XY)
All welds intersections E4 plus ()

Value

Direction

https://sdcverifier.com
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Define Detail Production Type

16

nmm

Press |1
section

in Detail Production Type

Detail Production Type List: Sheet
Profiles and Forgings and press To All

SDC

VERIFIER

P ress OK Properties Characteristics - O *
ID [z | itle |Detail Production Type (DVS 1608)
Alias | DetailProductionType

Description |Chapter 721

Properties

Detail Production Type List Sheet Profiles and Forgings  + || ApplyToSelect=d || Tomn |
Property Value E

1.Bottom plate t=6mm Sheet Profiles and Forgings

2.Front plate t=4mm Sheet Profiles and Forgings

3.5ide plate t=6mm Sheet Profiles and Forgings

4.Flange t=4mm Sheet Profiles and Forgings

5.Upper plate t=6mm Sheet Profiles and Forgings

6. Front plate t=6mm Sheet Profiles and Forgings

7.5ide plate t=6mm_1 Sheet Profiles and Forgings

DVS 1608 and 1612 - x
D 1 | Title | DVS 1608 and 1612 |
Alias ‘Standard1 |
Description | |V|
Aluminum Fatigue (DVS 1608) Selection

Include Aluminum Fatigue @

:

Stress Concept (Nominal - Chapter 7.2, Notch - Chapter 7.3) Nominal + All Entities
Notch Line Type (Appendix C) Defined

Detail Production Type (Chapter 7.2.1)

i

Breaking Elongation, A50 % (Chapter 7.2.1, Table 4) Elements
Roughness Factor (Chapter 7.2.7) Safety Factors

Bonus Factor (Chapter 7.1.1) () Use Safety Factor from Load I:'
Grinded Welds (Chapter 7.1.2) | [[m] @ Usesefety Factorfrom Standard

Mormal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.1.4)

Steel Fatigue (DV'S 1612)
Include Steel Fatigue

Material Type (Tables 4.1-4.2) I:I IE‘

Line Siope of Notch (Ames B L B vecrasvinvedresie=o o |[&]

Safety Factor (5.4.2, EN12663) 1.13

Safety Factor (5.4.3, EN12663) II'

[[] Use Hot Spot Stress

| ok || cance |

| | Cancel

Fatigue strength values for normal stresses:

The fatigue limit g ;5 for normal stresses is determined
depending on the tensile strength Rm in table 4, the safety
factor j.; and the design factor as follows:

Ow,zd = R+ 0.26/(jges - Ky (8)
For the safety factog.j the following must be applied:
- for sheets, profiles and forgings.j= 1.0

b= 14205 55

- for castings

https://sdcverifier.com
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Fatigue Limit for Normal Stress

17

As Aluminum Materials are not included into this model, it is appropriate
to single out the Value of 10 from the A50% and EN AW6082 sections

Table 4. Fatigue limit for normal stress. \
Material Thickness Condition Rm \ Aso% 0 wad
range

EN AW 6005-A]  Mould < 5 T6 255 8 51
Mould 5 <& 10 T6 250 8 50

EN AW 6060 Mould <15 T6 170 \ 8 34

EN AW 6082 Mould < 5 T4 205 \ 14 41
Mould < 5 T6 290 3 58
Mould 15 < & 40 T6 310 10 62

EN AW 7020 Mould < 10 T6 250 2 50
Mould < 15 T6 350 10 70
Mould 15 < & 40 T6 350 10 70

EN AW 5454 Sheet <, 80 H111 215 12 43
Sheet <. 25 H14 270 2 54
Sheet <. 25 H24/H34 270 4 54

EN AW 5754 Sheet <, 100 H111 190 12 38
Sheet < 25 H14 240 3 48
Sheet < 25 H24/H34 240 6 48

EN AW 5083 Sheet <. 50 H111 275 11 55
Sheet 50 < £ 80 H111 270 14 54
Sheet <240 H12 305 3 61

SDC [V

VERIFIE

https://sdcverifier.com
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Define Breaking Elongation

SDC

VERIFIER

Press |=| in Breaking Elongation

_G DVS 1608 and 1612 - X
section
I 1| Title |DVS 1608 and 1612 |
Alias ‘Standard1 |
—a Value: 10 and press To All Description | [~
Aluminum Fatigue (DVS 1608) Selection
Materials Characteristics — O X Include Aluminum Fatigue @
_e Press OK | . _ | Stress Concept (Nominal - Chapter 7.2, Notch - Chapter 7.3) Nominal v + Al Entities ][]
:ias | i . Title |Breaking Elangation (DVS 1608) o e e (ppendin I:I E
Description |Breaking Elongation A50 %. Chapter 7.2.1, Table 4. Detail Production Type (Chapter 7.2.1) @
S Breaking Elongation, AS0 % (Chapter 7.2.1, Table 4) |:| @n
Ln 0 || ApplyToselected || Tomr | Roughness Factor (Chapter 7.2.1) I:l Safety Factors
Viateria Value [2] Bonus Factor (Chapter 7.1.1) | |[m] O UsessfetyFactorfrom Losd L]
1.5Structural Steel 10 Grinded Welds ({Chapter 7.1.2) I:I @ ®) Use Safety Factor from Standard

Safety Factor (5.4.2, EN12663) 1.15

Safety Factor (5.4.3, EN12663)

MNormal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.1.4)

Steel Fatigue (DVS 1612)
Include Steel Fatigue

I:' [] Use Hot Spot Stress
I:I Materials with Yield/Tensile = 0 I:l

| ok

Material Type (Tables 4.1-4.2)

Line Slope of Motch (Annex B)

|| Cancel |

- 14+(05- [0
- for castingsj"' [ "'!5‘:'}

ok || cancel
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Define Roughness Factor

SDC

VERIFIER

B

Press

Press OK

19

in Roughness Factor section

All Entities - Value: 200

Add Element Characteristic

D 4 | Title |Roughness Factor (DVS 1608)

Alias ‘ Rz

Description ‘Surface roughness. Medium roughness Rz=200 mu_m. Chapter 7.2

¥

Elemental Selections

Value |

|| ApplyToselect=d || Toau

Selection Value
[200

[#][x](&] ] [#]

(701 o] o] ]

o o |

DVS 1608 and 1612 - ®
ID 1| Title |DVS 1608 and 1612 |
Alias ‘Standardi |
Description | [v]
Aluminum Fatigue (DVS 1608) Selection
P ]

Stress Concept (Norinal - Chapter 7.2, Notch - Chapter 7.3) Nominal v + All Entities D D
Notch Line Type (Appendix C) D E
Detail Production Type {Chapter 7.2.1) @
Breaking Elongation, AS0 % (Chapter 7.2.1, Table 4) @ Elements

Roughness Factor (Chapter 7.2.1)
Bonus Factor (Chapter 7.1.1)
Grinded Welds (Chapter 7.1.2)

Normal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.1.4)

Steel Fatigue (DVS 1612)
Include Steel Fatigue
Maternial Type (Tables 4.1-4.2)

Line Slepe of Notch (Annex B)

m
=~
I:l IE‘ Use Safety Factor from Standard

Safety Factor (5.4.2, EN12663) 1.15

Factor from Load |:|

Safety Factor (5.4.3, EN12663)

[[] Use Hot Spot Stress

Matenals with Yield/Tensile = 0 l:l

| ok

M
]

|| Cancel |

For cast materials:

4
wa'p;n:

Rz=2004 m

R,
Kno = 1-02-19(R,)-Ig(2- =)

With the roughness factor KR,for a medium roughness
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Define Bonus Factor

SDC

VERIFIER

Press |7 | in Bonus Factor section

Yes and press To All

Press OK

In Elemental Selections, YesNoEnum:

7.1.1 Medium voltage sensitivity of welded components
Provided that the provisions of DIN EN 15085 are met, for
welded rail vehicle aluminum alloy joints the following values of
the medium voltage selectivity must be applied considering the
medium- and residual stress selectivity:
- medium stress selectivity as a result of the normal stress:
Mo = a5
— medium stress selectivity as a result of shear stress:
Mt = 0.09

If in the area of the welding joint for the entire series a too low
residual tension stress or residual compressive stress condition
is proven, a bonus factor for the fatigue strength can be

initiated. The bonus factor for lower residual stress arises by
increasing the medium voltage sensitivity for normal voltages
from Mo to.B and the medium voltage for shear stresses from
Mt to (7. In the case of an R-ratioc of 0.5 or more, then again
the same strength values as described in section 7.2.2 or 7.3.

apply.

DVS 1608 and 1612 - ®
D [ | Tite |Dvs 1608 and 1612 |
Alias |standardt |
Description | [v]
Aluminum Fatigue (DVS 1608) Selection
S —— o [

Stress Concept (Nominal - Chapter 7.2, Notch - Chapter 7.3) Narninal v + All Entities D D
Notch Line Type (Appendix C) D E
Detail Production Type (Chapter 7.2.1)
Breaking Elongation, AS0 % (Chapter 7.2.1, Table 4) @ Elements

Roughness Factor (Chapter 7.2.1)
Bonus Factor (Chapter 7.1.1)
Grinded Welds [Chapter 7.1.2)
Normal Stresses Phase (fi{®) values between [-1.0; 1.0], Chapter 7.1.4)
Steel Fatigue (DVS 1612)
Include Steel Fatigue
Material Type (Tables 4.1-4.2)

Line Slope of Notch (Annex B)

et [ 8]
]
]

T

Safety Factors

actor from Load |:|

actor from Standard

Safety Factor (5.4.2, EN12663) | 1.15

Safety Factor (5.4.3, EN12663)

[[] Use Hot Spot Stress

Materials with Yield/Tensile = 0 D

Add Element Characteristic

D El Title |Bunus Factor for lower residual stress (DVS 1608)

Alias
Description

Elemental Selections

YesMoEnum

Chapter 7.1.1

Yes v [ ApplyToSelected || Tomr |

Selection
All Entities

Walue
Yes

20
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Define Grinded Welds

Press |=|in Grinded Welds section

In Elemental Selections, YesNoEnum:
Yes and press To All

Press OK

7.1.2 Measures to increase fatigue strength of welded
components

As a measure to improve the fatigue strength by subsequent
processing of the welding seam a low on notch effected
grinding of the seam transition is recommended: In this case
the fatigue strength value must be increased by 30% - this

correspondents a bonus factor of fBonus = 1.3.
o Fatigue, Grinding= fBonus - oFatigue

Sources of error such as incomplete fusions or cracks must be
avoided before grinding (according to DIN EN ISO 10 042). The
fatigue strength increased by the bonus factor must not be

21

Steel Fatigue (OVS 1612)
Include Steel Fatigue

Material Type (Tables 4.1-4.2)

Line Slope of Notch (Annex B)

[ Dvs 1608 and 1612 - X
D |1 |T|IIE |D\-’S]6083nd1ﬁ12 \
Alias |Standard'| ‘
Description | |V ‘
Aluminum Fatigue (DVS 1608) Selection
Include Aluminum Fatigue @

Stress Concept (Nominal - Chapter 7.2, Notch - Chapter 7.3) Nominal ¥ + All Entities |:| D
Notch Line Type (Appendix C) l:‘ lz‘
Detail Production Type (Chapter 7.2.1)
Breaking Elongation, ASD % (Chapter 7.2.1, Table 4) @ Elements 13789
Roughness Facter {Chapter 7.2.1) @ Safety Factors
Bonus Factor (Chapter 7.1.1) @ () Use Safety Factor from Load D
Grinded Welds (Chapter 7.1.2) |:| @ Rionsia
2 e

Normal Stresses Phase (f(®) values between [-1.0; 1.0, Chapter 7.14)

Safety Factor (5.4.3, EN12663)

[] Use Hot Spot Stress

with Yield/Tensile = 0 l:l

Y

SDC

VER

™M

FI1ER

Add Element Characteristic — O X
) |6 | Titie |Grinded Welds (VS 1608) |
Alias GrindedWelds

Elemental Selections

YesNoEnum ves “|[ ApplyToselectzd || Tomir |

Selection Value

All Entities Yes l:‘
@]
[]
[2]
]
[]

=
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Select Material Type (Steel Fatigue)

0060 ©

22

Normal Stresses Phase (fi(®) values
between [-1.0; 1.0], Chapter 7.1.4):
1.0

A simple approach to lie on the safe side is to attach the factor
() = +1 in the equation (6).

Press in Material Type section

In Materials, Material Type List: $355
and press To All

Press OK

SDC

™M

Bonus Factor (Chapter 7.1.1)
Grinded Welds (Chapter 7.1.2)
Mormal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.1.4)
Steel Fatigue (DVS 1612)
Include Steel Fatigue
Material Type (Tables 4.1-4.2)

Line Slope of Notch (Annex B)

) Use Safety Factor from Load

ooves |5

[m] @ UseSafety Factor from Standard
m 1 ety Factor (54.2, EN12663)  |1.15
ety Factor (543, EN12663) |15 |

tress

Materials with Yield/Tensile = 0 l:l

Y
L lE]

Table 4.1 Exponent x in Equation (4) to Equation (5) for Slope Lines of Notch from A to D.

Line |A+ |A |[A— [AB+ |[AB |AB- |[BE+ |B B- [C+ | |c- D+ |D |D-
S355 -1 [0 |1 2 3 |4 5 6 7 8 9 [0 11 12 13
$235 [433 [5 [5.67 [6.33 |7 |7.67 [833 |9 967 [10.33 |11 |11.67 [12.33 [I13 [13.67

Table 4.2 Exponent x in Equation (4) to Equation (5) for Slope Lines of Notch from E1 to F2.

DV5 1612 Page 7

Line [E+ 1 |El [El- [Ed+ [B4 [Ed- [E5+ [E5 [E5- |Eo+ [E6 [E6- [Fi+ [F1 [FI- F2 [F3
S35 |14 [15 [16 [17 |18 [19 |20 lwerTgmne_Tmm} fouf26 |27 28 337 [41
5235

VERIFIER
¥ Dvs 1608 and 1612 — X
D [r | Titie |DVS 1608 and 1612 |
Alias |Slandard1 | Materials Characteristics — O b4
Description | [+]
D I | Title |Material Type (DVS 1612) \
Aluminum Fatigue (DVS 1608) Selection
Include Aluminum Fatigue @ E Alias MaterialType
Stress Cancept (Nominal - Chapter 7.2, Notch - Chapter 7.3) Nominal  ~ + All Entities [~][#] Description
Notch Line Type (Appendix C) I:‘ lzl Materials
Detail Production Type (Chapter 7.2.1) RlaietalvesEr | s355 v || ApplyToSelected || Toal |
Breaking Elongation, A50 % (Chapter 7.2.1, Table 4) B[ | pemen= Material Value @
Roughness Factor (Chapter 7.2.1) IE‘ Safety Factors 1.5tructutal Steel 5355
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Normal Stress and Shear Stress SDC Iz

VERIFIE

Base material on Normal Stress and Shear Stress

Base material:

—  Line A # blast cleaning. otherwise unaffected.

—  Line A: with rolled surface, without blast cleaning, otherwise unaffected.
—  Line AB: heat affected (thermal insulation, all grades)

Welded joints:

— Line B toF3: see tahles in Annex B

Line G + Base material:
—  Blast cleaning. otherwise unaffected,

—  With rolled surface, without blast cleaning, otherwise unaffected.
—  Heart affected (thermal insulation, all grades).

Line G: Penetrated butt joints

Line G—: Non-penetrated butt joints
Line H + Penetrated T-shaped joints

Line H: Non-penetrated T-shaped joints on both sides
Line H-: Non-penetrated T-shaped joints on one side
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Longitudinal Stress T-shaped Joints

24

Along the welds (X-direction)

Table B-1.3. Longitadinal Stress T-shaped Joints.

Formation of Joimt and Weld
No. .
- | Weld Mo.Muchined (Type and |7 | stope Line
Slketch ipti Weld Type EN Wald Scope of Test DIN EN 2 Maotch
Surface
15085-3 3 _
1.3.1 DY weld 10Kt 2HP-V P B oand CP CI|B
Full penetrations on|HY weld with filler weld, |7 Yes Wisnal
132 %{ [both sides, with  |as welding layer on the  |100b impection |7 2 |¥
1.3.3 welding laver on  |reverse side Iy ZIP-Y  |CP B and CF CI|C
the reverse side HY weld with welding 10d No Wisual
1.3.4 m& mﬂm layer on the reverse side inspection (F 2 -
1.35 105t ZIP-V (P B and CF CL|B
1a'! Ves Visul
o %{ Full penetration on Ex “]Ig with W " impection IEF . &
1.3.7 ong side weld with filler we 10Fe 2PV |CP B and CF CI|C
HY wald with welding p 0
L lle No Visual [cp c2 c
o E inzpection
T30 107 2P0 |(P B and CP CI|B
DHY weld Yes Wisual
1-3.10 Incomplete HY weld with fillet wekd. [y iimspection r 2 B-
1.3.11 penctration on bothjas weblding laver on the  [11h 105 70 |CP B and F Cl|C
sides reverse side 13b N
1.3.12 Double fillet weld o nininet P 2 C-
E inzpection
I
1.3.13 106+ ZiP-0) g EI O+
Yes Visual
1.3.14 Incomplete . cthon ICP 2 C
penetration on one |[HY weld with fillet weld [11c s pection =5
1.3.15 side 107 ZIP-0 P Ol D+
N oo
gjm Wisoal
1.3.16 inspection IEP 2 D
Incomplets . i 1 ICF B
1.317 [penetration on one Dioublesided filler weld  |13a e 1 2P0 P Cl EI+
side Visual
L3I -\“_\ inspection P (2 El

SDC

VERIFIER

™M
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Transversal Stress T-shaped Joints, Loaded by Running Belt SDC Iz

VERIFIER

Perpendicular the welds (Y-direction)

Tahle B-1.4. Transversal Stress T-shaped Joints Loaded by Romning Eelt
Formation of Joini and Weld 'Weld
Weld No. [y o i |Type amd Ic."n"m“ Slope
SN |okerch Deseription Weld Trpe pocoring 10 |Weld I-Ewnur'luuun-ﬂmgulr""i I“""‘""
15085-3 Surface IDIN EN
15085-3
CF B and CP |,
141 DY el - e TPV |0 Cl
142 Full penetration on [TV weld with fillet weld, &3 Wisual P Cr - Position with the
both sides, with welding layer on the reversel(h inspection maimum stress
welding layer on the [side CP B oaml CP {crack position)
LA reverse side HV weld with welding layddod o 10 2PV B+ |on the weld e
nn the reverse side Visnal =
144 inspertion P C2 ES
145 1 zp-y [0 B CF g5
10" Position with th
Full _ HV weld 1oe" Malnum  stress
ﬁemm MY weld with fillet weld No Vil leruck position)
148 nc HV weld with welding pool ][.EJ: A i R P 2 Efi4+ on the weld tne
Insprection o 1he weld oo
147 1050 ZAP-01 EII) B and CP1- ),
DHY weld YWes - .
148 Incomplete HY weld with fillet weld, 49 isual P2 - Position W:‘ﬂﬂ"
penctratinn on bath  [welding layer on the reversel Th inspection F'i:::um L ;
149 sides dide 13h 1F -0 EFI' Boand CP o cr, mn:emmt
Double fillet weld No e o e
1410 inspection P C2 E5
lovs 1612 Page 26
Incomple .
: Y weld Ila isnal
141 PEneSon O 902 Y weld with fillet weld |1l Mo inspection | 0 Ef
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Butt Joints and T-shaped Joints SDC Iz

VERIFIE

Shear (XY-direction)

Line G # Base material:

—  Blast cleaning, otherwise unaffected,

—  With rolled surface, without blast cleaning, otherwise unaffected.
—  Heart affected (thermal insunlation, all grades).

Line G: Penetrated butt joints

Line G—: Non-penetrated butt joints

Line H + Penetrated T-shaped joints

Line H: Non-penetrated T-shaped joints on both sides

Line H-: Non-penetrated T-shaped joints on one side
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Define Line Slope of Notch (Annex B) SDC

VERIFIER

DVS 1608 and 1612 — e
Press |<=| in Line Slope of Notch (Annex B) i |
section Alias |standardt = . |
Notch Type Slope List => A and Desistion v]

Aluminum Fatigue (DVS 1608) Selection

Di reCtion: X; Include Aluminum Fatigue IE

P ress Apply Stress Concept (Nominal - Chapter 7.2, Notch - Chapter 7.3) Neminal = + All Entities I:‘ I:‘
Edit Classification - O % otch Line Type (Appendix () L |[x]
Press|¥] to Edit Condition e roducten ype (hsprer 2D
Breaking Elongation, A50 % (Chapter 7.2.1, Table 4) @ ECE

1D |1 | Title |Ijne Slope of Notch (DVS 1612) | - Factor (Chapter 721) E e
Alias NotchLineSlope | e Facor Chapter 711 [@] O UsessteyFoctrfomiosd []

Description |Annex B

Use Safety Factor from Standard
Grinded Welds (Chapter 7.1.2) @ ®) Use Safety Factor from Standal

Safety Factor (5.4.2, EN12663) 113
MNormal Stresses Phase (fi(®@) values between [-1.0; 1.0], Chapter 7.1.4)
Safety Factor (5.4.3, EN12663)

Element(s) Classification

Notch Line Slope List Steel Fatigue (DVS 1612)

Direction Include Steel Fatigue
[] Use Hot Spot Stress
Sl G TEsiEioE Material Type (Tables 4.1-4.2) IE
Full Model A e St i o (s ) ials with Vield/Tensile = 0 D

Import Welds || Clear ok || cancel |
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Define Line Slope of Notch (Annex B) (Continuation) SDC Iz

VERIFIER

_° Press Add all Welds Classification Condition — O e
Motch Line Slupa
Select Multiple Condition option Title O One Condition ® Multiple Condition u
Default Title |All welds All Mone AYIXY
_‘:’ Press X/Y/XY —
Selection X E1 plus v
AL (S| [ [0 (] |T v
_o For All welds: X: E1 plus Y: E6 XY:H =l [ BN N S ! 6
minus Shear + All welds 1z A plus 5
X £y H minus Shear =
Press OK —
) | @ []vz A plus
Elements 2180 []ZX A plus
[ Eqv A plus
Add all welds Add all intersections
n QK Cancel
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Line Slope of Notch Intersecting Welds

SDC [V

VERIFIE

. . Edit Classification — ] * Classification Condition - O x
—G Press |*|to Add Condition —
Notch Line Slope List
D " | Titie | Line Slope of Notch (DVS 1612) | Title | | ® on Multiple Condition
Alias NotchlineSlope | Defauit Title |All welds intersections [ Noe  |[  xmv ]
Click Add all intersections Description [Annex & M | seection Vaue | E6 .
Element(s) Classification IE e ,
Notch Line Slope List | A w | | Apply | + All welds intersections I:‘ O ;
value: E6 Direction | ® w APF'IY I:‘ IE l:l XY
Selection Classification
Full Model A Elements
3 3 . All welds E1 plus (X)
Direction: X Al welds E6 (¥) | Addalweids ||  Addallintersections |
All welds H minus Shear (XY) IE
—e Press OK J
Selection Classification
_e Press OK Full Model A
All welds E1 plus (X}
@ All welds EG ()
All welds H minus Shear [(XY)
D All welds intersections EQ (X}
Import Welds || Clear | ok || canca |
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Select Safety Factors

SDC [V

VERIFIE

0060

30

In Safety Factors, select Use Safety
Factor from Standard

Safety Factor (5.4.2, EN12663): 1.15
1

Safety Factor (5.4.3, EN12663):

Press OK

Also, it is possible to use different
Safety Factor for different Loads.

DVS 1608 and 1612 - X
ID 1 | Title | DVS 1608 and 1612 |
Alias ‘Standard |
Description ‘ |V|

Aluminum Fatigue (DVS 1608)
Include Aluminum Fatigue

Stress Concept (Nominal - Chapter 7.2, Notch - Chapter 7.3)
Notch Line Type {Appendix C)

Detail Production Type {Chapter 7.2.1)

Breaking Elongation, A50 % (Chapter 7.2.1, Table 4)
Roughness Facter (Chapter 7.2.1)

Bonus Factor (Chapter 7.1.1)

Grinded Welds (Chapter 7.1.2)

Normal Stresses Phase (fi(®) values between [-1.0; 1.0], Chapter 7.1.4)

Steel Fatigue (DVS 1612)
Include Steel Fatigue

Material Type (Tables 4.1-4.2)

Line Slope of Notch (Annex B)

Selection

v (2] (2] [52] ] o]

Mominal w
o
8]
b

e 2
otres

oeves |3

+ All Entities |:| |:|
Elernents 13789
Safety Factors
() Use Safety Factor from Load |:|

) Use Safety Factor from Standard

Safety Factor (5.4.2, EN12663) 1.15
Safety Factor (5.4.3, EN12663) 1.5

[[] Use Hot Spot Stress

Materials with Yield/Tensile = 0 l:l

—_

—

| ok || cancel |
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Information on Proof of Fatigue Strength

SDC™

I FIER

Proof of fatigue strength

he fatigue strength for weld joints is proved here by nominal stresses. For the increase in stress
aused by the construction and weld shape. the fatigue strength values related to the slope lines of
notch will be taken into account. In Annex B. typical welded joints of railway vehicle construction
are summarized as the construction catalog. The associated fatigue strength values are shown in|
MK diagrams of Section 4.4.

e relevant nominal stresses are obtained from the average sizes based on the connected cross
sections at the position with the maximum stress or at the crack position. When the stress is
rformed with numerical computation methods. eg: determined by using the finite element
method (FEM) or measured by strain gauges (DMS). the nominal stress usually keeps a certain
istance from the weld. The distance depends on the modeling set during FEM calculation
(geometric construction) and the mesh generation (including element type and size as well as
network gradation). For sheared welds. the approximate value for the distance to the weld toe is 1 to
1.5 times the plate thickness.

In the proof of fatigue strength, the normal stress transverse to and longitudinal to the crack ( o;; and
1) and the shear stress ( T ) longitudinal to the crack shall be considered.

he proof of fatigue strength can be carried out in according towith DIN 15018 and the proof of|
fatigue strength shall be performed separately for each component firstly:

o8 S T
<1 <1, ==<1 1
c"Il.zul G.L.zul Taul ( )

T, oue Ol and T, are taken as the allowable fatigue strength values in MKJ diagrams of Seationl
4.4 and applicable to the sheets with a thickness range of 2 = t= 10 mm. unless otherwise specified
in Table B-1.1 to Table B-9 of Annex B. For sheets with a thickness range of 10 <t = 90 mm, thd
fatigue strength values in MKJ diagrams shall be reduced according to the following equation:

O aure =00 e o (10 mm J"{H (2)

31

DVS 1612 Page 5
This is also applicable to the allowable value of 6L ,u and that oft,,.

JFor multiple stress components, the proof of fatigue strength shall be performed for multi-axial
stress or combined stress additionally:

2 2 2
e o) g g o

The proof of fatigue strength can be performed by other recognized approaches with the fatigue
strength values given in this Directive. where the aforementioned wall thickness shall be

onsidered.

If the highest stress occurs at the weld toe. the normal stress shall be subject to the stress in the
ross section of the sheet. For non-fully connected joints or non-penetrated welded joints. the weld
ross-section and the weld toe shall be checked based on the nominal stress. unless it is proved that

the maximum stress occurs at the weld toe. In this case, the calculated thickness of weld based on

DIN EN 15085-3 must be considered.

Allowable values for proof of fatigue strength- MKJ diagram

he allowable fatigue strength values are shown in MKJ diagrams for welded joints and the base
material of S355 and S235 steels in response to the stress ratio and the slope line of notch. with the
maximum stress or upper limit stress provided. The fatigue strength values are also applicable to
ther steels used in railway vehicles.

For steels with yield limit values between S235 and S355, the fatigue strength values for the slope
lines of notch from A to D shall be converted according to the ratio of yield limit values of the two
kinds of steels. For steels with yield limit higher than S355. the fatigue strength for the base
material (slope line of notch: A) shall be increased proportionally based on the tensile strength of
S355. The fatigue strength values of S355 are applicable for other slope lines of notch (from AB to
F3).

he allowable fatigue strength values given in MKJ diagrams include a safety factor of 1.5 (based
n the mean value) and correspond approximately to the probability of survival PU = 99.5%. It i
pplicable to load changes more than 2+10°.

Fatigue strength curves given in MKJ diagrams are limited by the load capacity which is decisive
for the static strength analysis. That is. the maximum allowable standard or shear stresses obtained
from MKJ diagrams shall not be greater than the allowable stress value of the static strength.
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To Create Extreme Table

SDC [V

VERIFI

ExecuteE& Table (expand/extreme) in
Standards => Steel Fatigue Check (DVS
1612 ) context menu

Load Group: 3..Loads 2-5 and press OK

Fatigue check supports only Load Groups.
If only one load group exist in the project
it will be selected automatically.

Direction/Parameter: Proof of fatigue
strength

Table Type: Extreme; Detailed
(extreme locations-element and load
(for Load Groups)) - ON

Select +All Entities and press x to
remove them

000

2 [ Standards (1) Add v
« [ 1.0Vs 1608 and 1612 # Edit
I E Input =l | Rename
4 [V] Checks (3) &
I 1..5tatic Stress Check (DVS 1612) Remave
2.5teel Fatigue Check (DVS 1612
2. Aluminum Fatigue Check (DVS 1608] opvilofStandardy

[ Post-Processing ,@ Show Parameter References in Formulas
[£] Optimizations (0) £ Move
Im R.BPDI'IS [(1)]} Clear Results
o e : nj
*Z  Components Extreme Table
B Flow Table (over loads)
BB Criteria Plat
Contour Plot
4% Beam Member Diagram
Custom Check Table — O %
D [ e | ‘
Defauit Title |Proof of fatigue strength (LG2, All Entties) | celect Load - O *
Description | [v]
Load Type Load Group
Options O Individual Load | Search |
Check |2.steel Fatigue Check (Dvs 1612) |
Load Group e 1.Envelope (IL}
D . ® Load Group 2.Envelope (LS)
_! Fatigue Group | 3.loads 2-5 ‘
Expand/Extreme Option:
Table Type Extreme (worst result on selection) Jobs
@ Detailed fextreme Ioads (for Loads Groups]) 1.Job 1
) Short (only extre
Filter I:y
Sort by
Direction None
Order Ascending
Selection
(] ['u]
[ = All Entities |[~][]
m@n
Elements T (@]
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Create Extreme Table (Continuation)

SDC

VERIFIER

0000

In Custom Check Table in Selection =>
press |k=

Select Welds => By Rule and press OK

Custom Check Table

D [ | Tite | |

Default Title |Ouerall {LG3, All Welds ) ‘

The result

Extreme Absolute Maxin =~ Mean Stress [kF Kappa Thickness Factc  Exponent X Tzul Rminus 1| Allowable Fatig  Proof of fatigue
-/ | | [ [ | |
Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Element ID 2816 2816 2816 2816 2816 2816 2816 5202
Maximum
Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17
Element ID 2816 2816 2816 2816 2816 2816 2816 11640
Absolute
Value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1
Element ID 2816 2816 2816 2816 2816 2816 2816 11640

Displaying 9 of 9 rows and 9 of @ columns

Press Fill Table e | ]
Options
9 | Components Check |2.5teel Fatigue Check (DVS 1612) |
& | Materials Load Group 3.Loads 2-5 [&]
I  Properties :I Direction/Paremeter | Overall v
P ress OK !3- Groups Expand/Extreme Options
&> Fem Loads v Table Type | Extreme (worst result on selection) -
£ Constraints ® Detailed (extreme locations - element and loads (for Loads Groups))
A Joints » . ) Short (only extremes)
#  Beam Members 3 Fiter by
= . pups))
7 Beam Sections 3 Parameter MNone
= Sections » Value > 1
Ak Welds , By Rule sorthy
v Connections » By Weld Ty None
Property Type (Rod, Beam, Plate, ) = | From List Ascending
0  Property Shape (Circular Tube, -Beam, ..) " | On Components .
. = = Elements by Text = =
= 1]
Welds by Rule Condition — O % 3 | Select by EHements @ E
+ All Welds I:‘
Operation | Add | e l:‘ E
Rule Type [ Al Welds . 0
Welds
All Welds [] Weld Exceptions Elements
Weld Ti Plate Free Ed
D el ps D a3 ree ges 8
Weld Parts
[ Weld Ends Al
[ Weld Parts Welded
["] Weld Intersections All Connected Entities L
jl
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Create Criteria Plot SDC Iz

VERIFI

Check Criteria Plot - e
Execute B Criteria Plot in Fatigue
Check context menu T

1| Title | |

Default Title |Owerall Proof of fati LG2, All Entiti 1, T
Load Group: 2..Loads 2-5; ST B e S DL B (L |
Parameter: Proof of fatigue strength Description | [v]

Options Selection
—e Direction: Overall Check 2.Steel Fatigue Check (DVS 1612) | @ @

Load Group '2.Loads 2-5 + All Entities ]

]

Point of interest: Total; Type: AbsMax Parameter Proof of fafigue strength

Direction

L3 Parameter | Abzolute

Press || and then Preview and OK

Point of Interest TDtEIl "’ Type
Add

4 Edit View | 1.Default View Elements

Press OK T s
Copy

pemeve Labet None 7] imis

4 B Standards (1) Copy To Standard...
- 1.0V5 1608 and 1512 @ Show Parameter References in Formulas | OK | | Cancel |
I E Input A Move
4 [V] Checks (3) - bl Preview |
I [#] 1.Static Stress Check (DVS 1612) Clear Results # — -
El 2..5teel Fatigue Check (DVS 1612) Table {expand/extreme) Preview with Current View
I B Tables (1)

Components Extreme Table (over selections)

3.Aluminum Fatigue Check (DVS 16

| Post—Pmcessing 2:31:“"“:' Point of interest = AbsMax Total is an absolute maximum of
= | Optimizati [0} = ona o A .
) Reports @) F—— utilization factors among all point of interest.

f G1\(H B g &

Beam Member Diagram
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DVS1608_and_1612_Model_s : Job 1 Linear Result
SdcData, Static Step 1

Members - Elemental, Scalar
Formula Used : SdcExpression
Min : 0.0008, Max : 1.7082, Units = Unitless

1.2000
I 1.1000
I 1.0000
0.9000
0.8000
0.7000

0.6000

0.5000
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Create Reports in Report Designer

36

SDCM

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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