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AE ALBATROS Overview

+ Aufgabenstellung
AAuslegung Baggerportal
ASchnittstelle = Vorgabe Baggerhersteller
ABesti mmung aBal keng
ABestimmung Blechdicken

AFestlegung SchweiRnahtart
und Schweil3nahtquerschnitt
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A‘E ALBATROS Overview

+ Modellierung

ASchalenmittelflachen a

AMassenpunkte
- Masse ca. 80t
- Baggermasse 120t

1=2x200kg @
2 =2x 400kg
3 =3x 750kg
4 =1x 1750kg

Réder
12 x 555,5kg

Motor
4 x 1t

Schienenbremse
4 x 600kg

AReaktionskrafte
- Kippen ()
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A‘E ALBATROS Overview

+ Modellierung i 2 =1
ASchweiRnahte 7 7/74/74/%‘ il

na=t . ? O &
- Nahtart undefiniert [
- Annahme = V-Naht (1) W
- Beispiele: 25 | o
3220 t=18 gez. a= 10, 4-lagig 11 —
10- é%% ig 4 1  Blechtist 750:001

voll angeschlossen 7000004
P = 6.50+001)
N £.00+001
\ 1N

5.50+001

o Q-J \Q 5.00+001
.ﬁ rb/, 4504001

4.00+001

350+001

\ / 3.00+001
i 2.50+001
2.00+007

1.50+001

1.00+001
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/'\‘E m Overview

+ Fatigue Load - Lebensdauer

A Uberlagerung_Lebeni 0A

- Fx_175kN
» X=0kN
» y=175kN
» x = KN75

- My_4043 kNm
» X =0kNm .
> y = 4.043 kKNm working angle = ???
» x = 4kNf@ 4 3

_ Mz_420 kNm
» z =420 kKNm
» x = N‘MO
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/'\‘E W Results

+ Fatigue loading T Lebensdauer i Front view ompa, b-scale 100)

Patran 2013 64-Bit 23-May-17 3% 7.00+001 Patran 2013 64-Bit 2:

Fringe: LC_Ueberiagerurgiy d 3 on Mises. 2 of 2 layers (Maximum) 6534001 Fringe: LC_Ueberiagerugll
: 2 6074001 Deform: LC_Usberiager]
5.60+001

5.13+001

0A 30A

default_Fiinge

Max 1 23+002 @Nd 265029
Min 1.30-012 @Nd 278719
default_Deformation

Max 8 48+000 @Nd 326689)

default_Fringe
Max 1024002 @Nd 307327)
Min 3.44-012 @Nd 296312

default_Deformation
Max 6 224000 @Nd 73946

Patran 2013 64-Bit 23-May
Fiinge: LC_Usberiag: ] ’ 1 Fringe: LC_Ueberta
Deform: LC_Ueberiag8 Deform: LC_Usber

Won Mises. 2 of 2 layers (Maamum)

60A 90A

default_Fringe
Max 1.16+002 @Nd 307327
Min 3.26-012 @Nd 278679

default_Fringe
Max 7214001 @Nd 307327}
Min 8.92-013 @Nd 295345

default_Deformation
Max 2104000 @Nd 326689

default_Deformation
Max 6 83+000 @Nd 326689
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/'\‘E W Results

+ Fatigue loading T Lebensdauer i Back view zompa, b-scale 100)

Patran 2013 64-Bit 2388 = . - 7.00+001 Patran 2013 64-Bit 23+
Fringe: LC_Ueberiagel pher 2 - 6534001 Fiinge: LC_Ueberlagej
Deform: LC_Usberlage

£07+001 Deform: LC_Usbertag

5.60+001

5.13+001

0A 30A

default_Fringe
Max 1024002 @Nd 307327)
Min 3.44-012 @Nd 296312

default_Deformation
Max 6 224000 @Nd 73946

Max 1 23+002 @Nd 265029

Min 1.30-012 @Nd 278719
default_Deformation

Max 8 48+000 @Nd 326689

Patran 2013 64-Bit 23-M 0 Patran 2013 64-Bit 23-M
Fringe: LC_UeberiagenunQeiepatag 2 1 Fiinge: LC_Ueberiagerung
Deform LC_Ueberlager . ts. Trans Deform: LC_Usberlagerud

60A 90A

default_Fringe
Max 1.16+002 @Nd 307327 v
Min 3.26-012 @Nd 278679 5

default_Fringe
Max 7214001 @Nd 307327}
Min 8.92-013 @Nd 295345
default_Deformation
Max 2104000 @Nd 326689

default_Deformation
Max 6 83+000 @Nd 326689
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AE ALBATROS

+ Fatigue loading T Lebensdauer
+ 10 Jahre haltbar ???

+ Spannungsschwingbreiten?

+ Normbewertung nach EC3

+ FKM-Richtlinie
+ e

www.cae-sim-sol.at

Results

daaimum, 2 of 2 layers

default_Fringe
Max 1.14+002 @EIm 1813021
Min 6 76-013 @ElIm 215820 1
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A\ B Load cases

+ Fatigue evaluation 1T LIMIT Load case Overview

Loads
MName Load Group FE Result Factor /Channel
LOAD_LC_Ueberlagerung_Lebensdauer _0Grad Default LC_Ueberlagerung_Lebensdauer_0Grad 1.0
LOAD_LC_Ueberlagerung_Lebensdauer_120Grad Default LC_Ueberlagerung_Lebensdauer_0Grad -0.5
LC_Ueberlagerung_Lebensdauer_90Grad 0.866
LOAD_LC_Ueberlagerung_Lebensdauer _150Grad Default LC_Ueberlagerung_Lebensdauer_0Grad  -0.886
LC_Ueberlagerung_Lebensdauer_30Grad 0.5
LOAD_LC_Ueberlagerung_Lebensdauer _300Grad Default LC_Ueberlagerung_Lebensdauer_0Grad 0.5 Lastfa”_
LC_Ueberlagerung_Lebensdauer_90Grad -0.866 . .
LOAD_LC_Ueberlagerung_Lebensdauer _330Grad Default LC_Ueberlagerung_Lebensdauer_0Grad 0.866 komb|nat|0nen
LC_Ueberlagerung_Lebensdauer_30Grad -0.5
LOAD_LC_Ueberlagerung_Lebensdauer_null Default LC_Ueberlagerung_Lebensdauer_0Grad 0.0
LOAD_LC_Ueberlagerung_Lebensdauer _180Grad Default LC_Ueberlagerung_Lebensdauer_0Grad -1.0
LOAD_LC_Ueberlagerung_Lebensdauer _30Grad Default LC_Ueberlagerung_Lebensdauer_30Grad 1.0
LOAD_LC_Ueberlagerung_Lebensdauer _210Grad Default LC_Ueberlagerung_Lebensdauer_30Grad -1.0
LOAD_LC_Ueberlagerung_Lebensdauer _60Grad Default LC_Ueberlagerung_Lebensdauer_60Grad 1.0
LOAD_LC_Ueberlagerung_Lebensdauer _240Grad Default LC_Ueberlagerung_Lebensdauer_60Grad -1.0
LOAD_LC_Ueberlagerung_Lebensdauer _90Grad Default LC_Ueberlagerung_Lebensdauer_90Grad 1.0
LOAD_LC_Ueberlagerung_Lebensdauer _270Grad Default LC_Ueberlagerung_Lebensdauer_30Grad -1.0
Selected: - :
a 360 Grad 180 Grad A ==
LOAD_LC_Ueberlagerung_Lebensdauer_0Grad LOAD_LC_Ueberlagerung_Lebensdauer_0Grad
LOAD_LC_Ueberlagerung_Lebensdauer_120Grad LOAD_LC_Ueberlagerung_Lebensdauer_120Grad
LOAD_LC_Ueberlagerung_Lebenzdauer_150Grad LOAD_LC_leberlagerung_Lebensdauer_150Grad
LOAD_LC_Ueberlagerung_Lebensdauer _180Grad LOAD_LC_Ueberlagerung_Lebensdauer_180Grad
LOAD_LC_Ueberlagerung_Lebensdauer_210Grad LOAD_LC_Ueberlagerung_Lebensdauer_30Grad
LOAD_LC_Ueberlagerung_Lebensdauer _240Grad LOAD_LC_Ueberlagerung_Lebensdauer_&0Grad
LOAD_LC_Ueberlagerung_Lebensdauer_270Grad LOAD_LC_Ueberlagerung_L ebensdauer_90Grad
LOAD_LC_Ueberlagerung_Lebensdauer_300Grad LOAD_LC_Ueberlagerung_Lebensdauer_null

LOAD_LC_Ueberlagerung_Lebensdauer_30Grad
LOAD_LC_Ueberlagerung_Lebensdauer _330Grad
LOAD_LC_Ueberlagerung_Lebensdauer_60Grad
LOAD_LC_Ueberlagerung_Lebensdauer_90Grad
LOAD_LC_Ueberlagerung_Lebensdauer_null
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AL = LIMIT i Weld global

Sets Sensors Loads Setups Jobs User Codes
*‘ LIMIT E Open Set Manager...
7 t
A Method: Weld global (Lh) —
- Element Set / Knoten Set Uber Properties / Feature Edges ¢ Generate Nsets By Feature Edge...
» PAS ALL Generate Elsets By Nsets...
- File Sets Sensors Loads Setups Jobs UserCodes Geometries Plugins ( Generate \ roperties...
File 10 Sell  Open Setup Manager... Generate Weld Sets By Shell-To-Solid Interface...
- ™| == Generate Weld Sets By Feature Edge.... L & =
Create Weld Glabal [T [ (G| = _ g Conet il s s
» Normenauswa Model Data e ELe TEED %X | CAE
t Kehl--Naht--40/  create FigMs... > g:: Ec"'ws ot
; Kehl--Naht--40/  create KRANBAU...  » “
- Vorte"e @ PART_Abschluss Cr::ggecs_,, » g“:;gl's-ool
» Sehr schnell O PART_Anhebplai  Create EC... 4 c-:movsmz...
. . o 4
» Globaler Uberblick iy sy e
o PART Blech_obe ::: g : Create KIM...
- Nachteile ppvatvapaiagn 1 T B i
» a:t :rm:m:m::sonm:u:nn

@ PART Schott_Einseitig_Prop_20mm (ELSET)
@ PART Schott_oben_Prop_20mm (ELSET)

» L&ngs / Quer / Schub © AR S, A 56

@ PART Seitenblech_Prop_40mm (ELSET)

» kritisches Schnittebenenverfahren el g s
. © PART_Wippe_01_Prop_20men (ELSET)
crit. Planes A R e mteien

© PART_Wippe_Sestenwand_Prop_40mm (ELSET)
© PART Zylinder_oben_Prop_40mm (ELSET)

LO1 (ELSET.

© PROP_100mmv7 (ELSET)
© PROP_100mm_v7b (ELSET)
© PROP_15mm_1 (ELSET)

© PROP 20mm 1 (ELSET)

LMIT":

www.cae-sim-sol.at Seite 10
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AE ALBATROS

LIMIT T Weld global

+ LIMIT

A Method: Weld global (1h)

» critical Plane 1 kritisches Schnittebenenverfahren

» Daher SEHR konservativ, weil Schnittebenenverfahren héchste Spannung in Richtung der
geringsten zulassigen Spannung legt!

» Langs/ quer/ Schub trotzdem sinnvoll (Interaktion)

I it Weld-Global

B

Rename as: [ Vield Global
Show Genersl | Help Weld
FRMG
Comment: [
= -
slect: SIS NL
Elngaton at Break [%]: (120
Ref. Thoess: mm];
Thdness Factor. (oA ~]
Plas.notch factor Kp [: L0
Type: CRUCIFORM-{T-XONTS v
Wekd Qualty: QUALITY_NOT_VERIFIED ~]
Terperature [C]: 20
Temp. Factors for: OTHER_STEEL v]
Operatng tme [
Safety vakies [4; Click For Safety Values...
mEl 20
Bl 18
i 15
P 10
Bl 10
Bk 10
A 14
Trpe Of Overloadng: [r2 -
contredpian:
Detaled output: NO v
Parsmeters
e Res, Swess.:
[crucEoRM-T-30mNTs | [HiGH ~|
PS MPa): P6 [MPa):
[ 100, 63,80 100, 63,8
Machined Bot. Machined Top:
e ~|reve ~

Model File: Job_bleldGlobal-FKME.1db

www.cae-sim-sol.at
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AL =T LIMIT - Multiedit

I* SetupManager X

Options
* L I M I | [ Highlighting [ Sort by Name [ Sort by Groups ] Status Color [] Show Symbol Skip:| END || ¢

A Method: Multiedit (3h)

- Bestimmung der relevanten Schweil3nahte

- Normenauswahl
» Nahttypen teilen )
» a= 0.8*t
» Langs/ Quer/ Schub : _
» 2 Durchlaufe wegen einseitiger Kehlnéahte o |[ A [ & ][ o |[ e e o e E
- Vorteile - - —
» schnell =
» Guter Uberblick proadll - =
» Beriicksichtigung der Nahtrichtung! . —— -
o B o S B ) - g
- Nachteile S —— _—
» Nahtgruppenbewertung __ ==~ =

www.cae-sim-sol.at Seite 12
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AE ALBATROS

+ LIMIT
A Method: SchweiRnahtdefinitionen (3 Tage)

LIMIT Weld definition

- Bewertung der relevanten Schweil3ndhte
Model Fil%tms_Wd_Fa&gua{Z.ldb [ ] / [/ V// / ”

L SetupManager X

- Normenauswabhl

[ Highlighting [ Sort by Name [ Sort by Groups [ Status Color (] Show Symbol skp:| 2 || @]
Setups

[Name | Node set J | code status ]
_ * HV-Naht--40/20-05_ HV-Naht--40/20-05_ Weld (5] FKM6 Edited ~
» a_ O . 8 t HV-Naht--40/20-06_ HV--Naht—-40/20-06_ Weld (5 FKM6 Edited
HV-Naht--40/20_ HV-Naht-—-40/20_ ~ Weld (5] FKM6 Edited
.. HV-Naht-—40/25-01_ HV-Naht-—40/25-01_ Weld (5] FKM6 Edited
HV-Naht-—40/40-01_ HV-Naht-—40/40-01_ Weld (5) FKM6. Edited
» Langs / Quer / SChUb HV-Naht-—40/40-02_ HV-Naht-40/40-02_ Weld (5} FKM6 Edited
HV-Naht-40/40-03_ HV-Naht--40/40-03_ Weld (5] FKM6 Edited
HV-Naht-40/40_ HV-Naht—40/40_  Weld (5} FKMS. Edited
HV-Naht—50/20-01_ HV-Naht--50/20-01_ Weld (5) FKM6. Edited L
. .. HV-Naht—50/20_ HV-Naht-50/20_  Weld (5] FKM6 Edited
HV-Naht-50/25_ HV-Naht-50/25_  Weld (5] FKM6. Edited
» Bllder Nahte HV-Naht--50/40-01_ HV-Naht-50/40-01_ Weld (5) FKM6 Edited
HV-Naht-50/40-02_ HV-Naht--50/40-02_ Weld (5} FKM6. Edited
» Kehlnaht HV-aht-50/40-03_ HV-Naht--50/40-03_ Weld (5) FKM6 Edited

HV-Uebergang-Naht--Weld (S) FKM6 Edited
HV-Uebergang-Naht-Weld (5} FKM6 Edited

HV-Uebergang-Naht--100/40_
HV-Uebergang-Naht--40/20-04_
HV-Uebergang-Naht--40/20-07_
HV-Uebergang—Naht—40/25_
HV-Uebergang—Naht-50/40_

» V-Naht
100% Prufung

M

—Naht-40/20 ©) 6
Kdi—Nd:t-AOIN'OZ Weld (5 FKME Edited
Kehl-Naht—40/20_  Weld (5 FKMG Edited
HV+4D_Kehl-Naht--20, Weld (5 FKME Edited

HV-+D_Kehl~Naht—20/15+20_

.AUHUMUNNNINNNNNNNNNNNNNNNNNNNg

HV+D_Kehl-Naht--40/20+20-01_ HV+D_Kehl--Naht--40,Weld (5 FKM6 Edited
HV+D_Kehl-Naht-40/20+20_ HV+D_Kehl--Naht--40,Weld (S) FKM6 Edited
HV+D_Kehl-Naht--40/25+20_ HV+D_Kehl--Naht--40,Weld (S FKM6 Edited
HV+D_Kehl--Naht-40/40+60_ HV+D_Kehl--Naht--40,Weld (5 FKM6 Edited
HV-+Kehl--Naht--50/25+50_ HV+Kehl-Naht--50/25Weld (5] FKM6 Edited
HV+D_Kehi-+D_Kehl--Naht—20/20+20+20_ HV+D_Kehl-+D_Kehl-Weld (5] FKME Edited =
| Create Auto Edit Copy  Delete Dismiss

/000 ¢ M

www.cae-sim-sol.at Seite 13
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LIMIT FKM general

+ LIMIT - Weld line evaluation 7 Lebensdauer

A Weld line assessment using LIMIT
A FKM 6th edition

A STATIC assessment

A Fatigue assessment

A StatiC Safety factor I Static Safety Factor: jp, jm, jpt, jmt (Tab.3.5.1)

General
Use Sensor: =
Assignment: Weld -
Code: FkM& -
Assessment: STATIC_STREMGTH-+FATIGUE_STREMNGTH -
Status: Edited -
Sete: Selected: Existing:
[pasoe20: [l asooot E
= | E S

HIGH
Prob. Of Stress Comb. Ocour.

Low
Prob. Of Stress Comb. Occur.

HIGH MEAN MODERATE
Consequ. Of Failure Consequ. Of Failure Consequ. Of Failure
jm=20 jm=185 jm=175

jp=1.5 jp=14 jp=13
jmt=1.5 jmt=1.4 jmt=1.3
jpt=1.0 Jjpt=1.0 jpt=1.0
jm=1.8 jm=1.7 jm=16
jp=135 jp=1.25 jp=1.2
jmt=135 jmt=1.25 jmt=1.2
jpt=1.0 jpt=1.0 jpt=1.0

A Material safety factor Fatigue assessment

www.cae-sim-sol.at

- . T
* Material Safety Factors For Welded Cemponents: jf (Tab 4.5.3)

E=tiEd X |

MO
Regular Inspection

YES
Regular Inspection

HIGH MEAN
Consequ. Of Failure Consegu. Of Failure

MCDERATE
Consequ. Of Failure

VRN B E.

=145 ]

CER E=T—

=10 ]

Seite 14
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+ LIMIT static results i statisch
A Weld line assessment using LIMIT

CODES: FRM
SHELL_STR_POS: C + N

STA_MAX . AUSLASTUNG_(EL )

8.9de-01
8 .36e-01
o 7.78e-01

1 7 20e-01
I—16.63=-01
I——6.05e-01
E 5.47e-01
4.85e-01
4.31e-01
3.73e-01
3.16e-01
258201
2.00e-01

\:l No Walue

LIMIT T static results

PASN06101
Thick [mm]: A-Bot [mm]: A-Top [mm]: D-Bot [mm]: D-Top [mm]: Top,Bot: Offset:
20.0 0.0 0.0 0.0 0.0 IIIIII!IIIEIIIIIIII t* 15
P1,P5 [MPa]: P2,P3 [MPa]: P4,P& [MFa]:
100(50), 63, 80 100, 38, 80 100(50), 63, 80
WeldType: Res. Stress.: Machined Bot.: Machined Top:
CRUCIFORM-/T-JOINTS + HIGH + AS_WELDED + AS_WELDED -
PASD06102
Thick [mm]: A-Bot [mm]: A-Top [mm]: D-Bot [mm]: D-Top [mm]: Top/Bot: Offset:
40.0 t -2 0.0 IIIIIIIHIHIEIIIIIIII t* 15
P1,P5 [MPa]: P2,P3 [MPa]: P4,P6 [MPa]:
100(50), 63, 80 100, 38, 80 100(50), 63, 80

0,67

www.cae-sim-sol.at
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LIMIT - weld definition

FAT |FAT
.| Structural detail Description
No. | Structura P Steel | Al
300 | Lengitudinally loaded welds
313 i Longitudinally loaded butt weld,
without stop/start positions, NDT, 100 |40
with stop/start positions. 90 36
P
200 | Butt welds, transversely loaded .
222 Transversely loaded butt weld made in shop, welded in
flat position, weld profile conirolled, NDT. with transition | 00 32
in thickness and width, ¥! 80 (28
slope 1:5 72 25
slope 1:3
slope 1:2
Some misalignment is already allowed for by the fatigue
class. | |
215 Transversely loaded butt weld on permanent backing bar, | 71 25
root crack. 2
Table 5.4.2  Fatigue classes for nominal stress (shear stress), according to Hobbacher /13/
. s FAT |FAT
No. | Structural detail Description Steel | Al
1 - Full penetration butt welds. 100 36
’a
HV-Usbergang. -Naht--40/20-04_01
Thick [mm]:  ABot[mm]:  ATop[mml:  D-Eot[mm]:  D-Top [mm]: Top/Bot: Offset: Endings:
[ 200 t 0.0 42 [ oo Switch =15 ~ t*L5 -
P1,P5 [MPa]: P2,P3 [MPa]: P4,P6 [MPa]:
[ 50,20,100 [ 90,714,100 [ 20,20,100
WeldType: Res. Stress.: Machined Bot.: Machined Top:
CRUCIFORM-[T-JOINTS, + HIGH v AS_WELDED » AS_WELDED -
HV-Usbergang--Naht--40/20-04_02
Thick[m]:  ASot[nml:  ATop[nm:  DBot[mml:  DTop [nm]: Top/Bot: offset: Endings:
[ %00 [ o0 [ oo [ oo [ 00 Switch t*15 v t*1L5 v
P1,P5 [MPa]: P2,P3 [MPa]: P4,P6 [MPa]:
[ 50,90, 100 [ 90,71,100 [ 90,90,100

+ HV weld, transition in thickness

P17 P6

P1, P5, P4, P6

P3

P17 P6

P&(50,90,100)

Model File: Albatros V7d FatigueLFZ.ldo

www.cae-sim-sol.at
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+ double fillet weld

www.cae-sim-sol.at

FAT [FAT
. 3 Descriot
No. |Structural detail seription steel | Al
300 | Lengitudinally loaded welds
323 Continuous manual longitudinal fillet or butt weld | 90 36
(based on stress range in flange).
500
521 Longitudinal fillet welded gusset at length |
L< 50 mm
50 mm < L = 150 mm 80 28
150 mm < L £ 300 mm 71 25
300 mm < LI a3 20
gusset near edge: see 525 "flat side gusset”. 30 18
400 | Cruciform joints and/or T-joints
413 ' e Cruciform joint or T-joint, fillet welds or partial
£ penetration K-butt welds, no lamellar tearing, toe
-7, Y - crack. .
] ‘j Misalignment e < 0.15 - t, 63 22
No misalignment. Vil 25
414 il K Cruciform joint or T-joint, fillet welds or partial
5% : N ion K-butt welds including toe ground joints,
-42, ’ &{ A~ oot crack.
4 Analysis based on stress in weld
[\ c=F/Xa-1) | lengthof the weld joint 36 12
forat<1/3 t  sheet metal thickness 40 14
Table 5.4.2  Fatigue classes for nominal stress (shear stress), according to Hobbacher /13]
_ .y FAT |FAT
No. | Structural detail Description Steel | Al
2 Fillet welds, 80 28
partial penetration butt welds.

LIMIT - weld definition

F5(90(50),71,80)

D_Kehl--Naht--20/15 01
Thick [m:  Agot[nml:  ATopfoml:  DSotfuml:  D-Top fm: Topot: Offset: Endings
[ =20 [mr [ a7 [ 2 [ w2 Switch t=15 v tTL5 v
P1,P5 [MPal: P2,P3 WPa]: P4,P5 [MPa]:
[ 90(50),71,80 [ 90,36,80 [ 90(50), 71,80
WeldType Res. Stress Machined Bot. Machined Top
. CRUCIFORM-T-IOINTS  + HIGH + AS_WELDED + AS_WELDED -
P 1 I P6 D_Kehl--Naht--20/15 02
Thick [nm}: ~ A-Bot[mm]:  A-Top fnm]:  D-Bot [mm]:  D-Top [mm] Top/Bot: Offset: Endings
[ 150 [ 00 [ oo [ oo [ oo Switch ETL5 v tTLS o«
P1,P5 [MPa]: P2,P3 [MPa]: P4,P6 [MPa]:
[ 90(50),71,50 [ 90,36,30 [ 90(50), 71,50

(P1i P6)

P1, P5, P4, P6

P3

P17 P6

Model File: Albatros V7d FatigueLFZ.ldo

Seite 17
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AE = LIMIT - weld definition

'HV~D_Kehi~D_Kehl-Naht 20/20+20+20 01
. Thick [mm] A-Bot [mm] ATop [mm]:  D-Bot [mm] D-Top [mm] Top/Bot: Offset: Endings:
‘ I O u e I e W e I [ 200 [m7 [ w7 [ w2 [ 2 Switch 515 v t*15 v
P1,Ps5 [MPa]: P2,P3 [MPal: P4,P6 [MPal:
N [ 90(50), 71,80 [ 90,36,80 [ 90(50),71,80
d ou b | e f | I | et we | d it s e e
CRUCIFORM-/T-JOINTS v HIGH v AS_WWELDED ~ AS_WELDED -
HV+D_Kehl+D_Kehl--Naht--20/20+20+20_02
FAT |FAT
No. | Structural detail Deseription steel | Al Thk[wml:  Agotfaml:  AToplmnl: Dfotfml:  O-Top [mni: TopfRet: Offset Endings:
[ 20 K IR [y [y Switch t=15 v t*15
300 | Longitudinally loaded welds P1PS [MPa]: P2,P3 MPal: P4,p6 [MPal:
323 Continuous manual longitudinal filletor butt weld |90 | 36 sl wxwm _Jl___weons
based on stress range in flange). . e N e achnee Top:
! uein i) PLli P6 |cucsommons - s T T —
HV+D_Kehl+D_Kehl--Naht--20/20+20+20_03
Thick [mm] A-Bot [mm] ATop [mm]:  D-Bot [mm] D-Top [mm] Top/Bot: Offset: Endings: ‘ )
500 [ 200 [ [ t [ on [ Switch t*L1s v t*15  +
521 Longitudinal fillet welded gusset at length | P1PS [MPa] P2,P3 [MPa] P4,P6 [MPa]:
L< 50mm [ 90(50), 71,80 [ 90,36,80 [ 90(50),71,80 !
Sl] mm < L = 150 mm 80 28 Pl .. P6 WeldType: Res. Stress.: Machined Bot.: Machined Top:
- ( | ) CRUCIFORM-T-JOINTS  + HIGH ~  AS_WELDED ~ AS_WELDED - /
150 mm < L= 300 L 7] 25 HV+D_Kehl+D_Kehl--Naht--20/20+20+20_04
300 mm < LI 63 20
0 " : "
gusset near edge: see 525 "flat side gusset”. 50 18 Thick [l Agot[wil:  ATop[wml:  DSot[ml:  O-Top fl: Topfeot: Offiet:  Endnas:
" - e [ 20 [ oo [ oo [ oo [ oo Switch EFL5 v b5 v
400 _| Cruciform joints andior Tjoints PLP5 [MPa]: P2,P3 MPal: P4,P6 [MPa]:
413 t Sty Cruciform joint or T-joint, fillet welds or partial I S0(s0), 78,80 I 0,%,80 I 30(0),74,80
l z penetration K-butt welds, no lamellar tearing, toe
-7 ST crack. . Model File: Albatros V7 Fatigue-0P2.1do
[ ‘}V“"_‘ Misalignment ¢ < 0.15 - t, 63 22 Pl, P5, P4, P6
No misalignment. 7 25
414 \ Cruciform joint or T-joint, fillet welds or partial
p K-butt welds including toe ground joints,
\ root crack.
P Analysis based on stress in weld P 3
o c=F/X(a-1) | length of the weld joint 36 12
fora/t<1/3 t  sheet metal thickness 40 14
Table 5.4.2  Fatigue classes for nominal stress (shear stress), according to Hobbacher /13/
; i FAT |FAT
No. | Structural detail Description Steel | Al
2 e Fillet welds, 80 28
partial penetration butt welds. P 1 '|' P6
=

double fillet weld defintion A worst case
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A: ALBATROS Results

+ Fatigue evaluation i Lebensdauer i 360 Grad T LIMIT

Mocel File: Job_360Grac-FKME. lokh

CODES: FKM
SHELL_STR_POS: C + N

FAT_MAX . AUSLASTUNG_(EL )

5.00e+00 - J ‘ 4
= 4% 40 |
scale to 5.0 (max) 3.800100 :

3.402+00 —
A welds overloaded 3.008400 /
. 2. 608+00 — r F
according to FKM 6th 2 s Q; ¢ r-\_
under current .
load assumptions o ooe o /
Z.00e-01 ‘
|:| No Value

[
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A: ALBATROS Results

+ Fatigue evaluation i Lebensdauer i 180 Grad 1T LIMIT

Mocel File: Job 180grac-FKME. lob ”
H = = _—
e e @ h.,'a—,;.\\
FAT_MAX . AUSLASTUNG_(EL) / T ..4\;§ f‘l‘ r. § ;;“ » e
! Rt ) i . _
5002400 7 l i§ ; 3 %-i:f ?f’ y
4.602+00 e /M L b
4.20e+00 7 /4P i _— Iy | 2 #i'. [ 12
scale to 5.0 (max) 3208400 977 Q.",,J = ..'.l “ /,1;.\
3.402400 , - v
A welds overloaded 3.00e+00 ) p—— l" , i‘
according to FKM 6th e < __!“&_
under current s e
load assumptions oo
2.008-01
|:| No Value
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C"‘;‘QBH‘JE%%Q N
/—\‘E m Results

+ Fatigue evaluation i Lebensdauer 1 180 Grad i LIMIT

CODES: FKM
SHELL_STR_POS: C + M

FAT_MAR . AUSLASTUNG_(EL)

5.00e+00
4.60e+00
4. 20e+00
3.80e+00
3.40e+00

3.00e+00
Z.60e+00
2.20e+00
1.50e+00
1.40e+00
1.00e+00
6.00e-01
Z.00e-01

~ HV--Naht--20/20
= HV--Naht--40/20-06

- HV--Naht--50/20-01

O o vae - HV-Uebergang--Naht--40/25
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AE ALBATROS Results

+ Fatigue evaluation i 180 Grad 1 LIMIT

CODES: FKM

SHELL_STR_FOS: C + N

\g Qu ery function FAT K AUBLASTLNG (L)
Node + Max.Auslastung ol
weld set name
between these Loadcases

which Point and FAT-number : Elm 181383 E

=

=
e —

Element Id: 181383; Elset(s): HV--Naht--40/20-06_01, HV--Naht--50/20-01_01, A 20.0__D_-10.0__ESN,
T 20.0__ESN_A_20.0__D_-10.0Results for FAT _MAX.AUSLASTUNG:

Node 259344: 3.6115 -> Set: HV--Naht--50/20-01 01

LCs:(LOAD_LC UEBERLAGERUNG_LEBENSDAUER_OGRAD)<>(LOAD_ LC_UEBERLAGERUNG_LEBENSDAUER_180GRAD)
P1_ 1(FAT90/FAT80/FAT80)__ 2(FAT90/FAT71/FAT80)__ 5(FAT90/FAT80/FAT80)

Node 272523: 0.2 -> Set: not_analyzed

Node 269223: 3.9334 -> Set: HV--Naht--40/20-06_01__

Node 259328: 4.7475 -> Set: HV--Naht--50/20-01 01

LCs:(LOAD_LC UEBERLAGERUNG_LEBENSDAUER _OGRAD)<->(LOAD LC UEBERLAGERUNG LEBENSDAUER_180GRAD)
P1_ 1(FAT90/FAT80/FAT80) 2(FAT90/FAT71/FAT80) 5(FAT90/FAT80/FATS0)
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AE ALBATROS Overview

+ Ergebnis
A Konstruktion
A Blechstarken
A SchweiRnahtfestlegung
A Inspektionsplan
- Wo kontrollieren?

aullen i innen

|

i Stumpfnaht

T

|

|

| S, 70

Schwerlinie 7

Kesselwand

www.cae-sim-sol.at Seite 23




e I
AE ALBATROS Summary

+ Zusammenfassung
AFE Modellierung
- Schalenmodell
AlLasten
- Von Baggerlieferanten
- 360ARotation vs. 180ARotation
A Lebensdauerbewertung in 3 Schritten
- Weld Global = kritisches Schnittebenenverfahren
- Multiedit von Nahtgruppen (Kehinaht, V-Na ht , &)
- Einzelnahtbewertung (z.B. Rdntgenprifung)
A SchweiRnahtfestlegung
- Normbewertung (FKM) wegen Sicherheit
- Kostenreduktion soweit moglich (Schweil3zeiten)
- Bewusstsein flr Schweil3nahte schaffen (!)
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simulation
+solutions
ALBATROS

LIMIT Outlook

+ LIMIT

A Method: Ausblick Smart Multiedit (3h)
- Bestimmung der relevanten Schweil3nahte

- Automatisierte Erkennung der Nahttypen
» Stumpfnaht
» T-Stol3 (Kehlnaht, V-Naht)
» Kreuzstol3

- Normenauswabhl

» a= 0.8*
» Langs / Quer/ Schub

www.cae-sim-sol.at
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simulation

+solutions
A‘E ALBATROS OverV|eW
15
+ NCSP Vv7d QT
’. _ VAV A
) _ yavi
A Ecken ausschweil3en ?! Q
? O t
- Diskussion N

Schnitt A-A
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