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Complete CAE tools that simplify overall process

.

A SA

Import model

Apply layup info
Create/Modify layers
Check model integrity
Preview output
Reportlayup updates
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CAE Systems 54
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Feedback through
Reporting or Optimizer

nE A

Read results

Read or Calculate
criteria

Modify material limits
Re-evaluate without
re-solving
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rMapping of laminate information
I

= |mport of Simulayt (*.Layup) files in ANSA.
= Process composites data via Results Mapper tool.
=  Preview of Position, Thickness & Orientation

= Automatic creation of the LAMINATE Property

The Results mapper can also be used to apply
pressures from a CFD analysis

o
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Ply Vs Zone model

= Zone model: Modifications require redefinition of every affected zone

= Ply model: Modifications are directly applied to every ply |

=  ANSA LAMINATE property enables Ply-based modeling

* More natural, since it follows the manufacturing process (Drop-offs)
*»  Simple to add, remove and modify plies without redefining zones and zone properties

DCopyTig bt 2015 BETA CAE Seme S0, all gt edened

o

May 2015 Composites Modeline 2 Anaklsis Lf3z



BCopyTigit 2015 BETA CAE Sgems 54 All igis resened

Laminate tool

pEEL]
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Laminate tool

Inspect Composites and Laminates

Control Layers

\.
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Modifications per Layer

' ®=  Change stacking order

= Assign elements per layer
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Massive Layer Modification

\.

; = Modify / Redefine layers massively
(Modify Contents)
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Rosettes import and modification

\.

- Rosettes can be imported from a CAD file

= Create / Modify / Redefine rosettes

May 2015

Composites Modeling 8 Anakysis 5432



DCopyTig bt 2015 BETA CAE Seme S0, all gt edened

J  PBEILA

(Laminate tool: Draping o

R

* Integrated Draping algorithm

= Based on Rosettes with start and stack directions

= (Calculate orientation of warp and weft and thickening of
woven fabrics

.
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Solid Laminates

= Volumize Composite shell elements

= Single element modeling (modify layer stackup)

= Per-ply element modeling (fill ply drop-offs)
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= Bidirectional single to per-ply conversion

\.
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(Solid Laminates
I

= Volumize Composite shell elements

= Single element modeling {modify layer stackup)
= Per-ply element modeling (fill ply drop-offs)

= Bidirectional single to per-ply conversion
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May 2015 Composites Modeling 8 Anakysis 12/32



L4

e e e, I B = TR L T

Laminate tool: Report
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= Thickness, Area & Weight
ABD matrices
= Stacking order overview

= Snapshot per layer
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Informationon the Element

Effective Engineering Properties:
ELLl: 464452 E22: 125218, N1 2: 0.701893. N21: 0.189234, G: 11932.1

ABD matrix:

3ETTE.TI0273 7337.BE15417 7080.5869321 | -1879.9402T4 S59B.3540796 640.7930971
T337.86L541T7 10454.382544 7080.5869321 | S9E.354079¢ &B3.2321146 E40.79309T71
TORD. 5865321 T0R0.5869321 BEIE.E4T7433% | €40.79309T71 &40.7930571 558.3540756
=1879.940274 598.3540796 640.T33097L | L&23.8191735 320.52T755569 309.28945842
E98.3540796 683.2321146 &40.7930971 | 320.52755569 456.68133583 305.28545842
640.7330971 640.7330971 592.3540796 | 309.28945E42 309.28945842 377.35635049

Laminate PART.
Total thickness: 0.724
Reference plane: Middle surface

Symmetry None

Layer 1: thick: .13099899428, angle: 0., magerial:
Layer 2: thick: .12099993428, angle: 45., meterial:
Layer 3: thick: .1809%353428, angle: 0., macerial:
Layer 4: thick: .13099099420, angle: 45., mamerial:

;.;mn\l'\ =
y

R

\

=
il

2ta 2rn 270 27n
112: 4676.08 23: s&7E.08 283: 0.1643281 70 11832.1
Tr 47726.1 97: 47726.1 22: 1.53808 60: 11332.1

PID: 2, MID: 4, Thickness: 0.7 24, Property Name: wing_01
MODLLE |1D: . PART NAME: WING

= ELEMENTS > INFO

= Effective Engineering Properties, ABD Matrix, Polar plots
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Feedback to CAD

3D Curves | STL files |

= Automatic creation of 3D curves per ply

| = Qutput of 3D curves in neutral CAD files { e.g. *.vda, *.step, *.iges )
= Export of STL files (per layer)
|

= Communicate changes to layer boundaries and stacking order back to CAD

May 2015 Composites Modeling 8 Anakysis 1532
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Import model Read results

Apply layup info Read or Calculate
Create/Modify layers criteria

Check model integrity _ Modify material limits
Preview output Re-evaluate without
Reportlayup updates re-solving

Feedback through
Reporting or Optimizer
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Solver Output

Output Keywords I

ANSA laminate property will be converted
to composite keywords on-the-fly during
output.

= Solver cards are created automatically
for:

* Abaqus: *DISTRIBUTION TABLE
*  ANSYS: SECBLOCK

*  LS-DYNA: *PART _COMPOSITE,
*ELEMENT_SHELL COMPOSITE

* Nastran: PCOMP, PCOMPG
*  PAM-CRASH: PLY
*  PERMAS: SPLY

Metadata as ANSA Comments preserve
the laminate property for reuse in ANSA
and META.

May 2015 Composites Modeling 8 Anakysis 1732
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Import model Read results

Apply layup info Read or Calculate
Create/Modify layers criteria

Check model integrity _ Modify material limits
Preview output Re-evaluate without
Reportlayup updates re-solving

Feedback through
Reporting or Optimizer
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Supported decks and criteria

Supported decks I

= Abaqus

= ANSYS

= |LS-DYNA

= Nastran

= QOptiStruct
= PERMAS

\.

Vij
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Supported results

Failure Index, Reserve Factor, Effort

for the following criteria:

Max Stress / Strain

Hill

Hoffman

Tsai-Wu

Azzi-Tsai-Hill

Interlaminate

PuckFF, PuckX, PuckY
HSBIFF

Hashin Fiber/Matrix failure
Puck Matrix cracking

VDI 2014 Part Il

May 2015 Composites Modeline 2 Anaklsis
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Dedicated toolbar for composites

CompositePost toolbar

= Reading model geometry & results:

= Read model geometry
Choose failure criterion / ¥DI 2014 Part IIl method

Inspect model

= Setup materials {define material limits)

Calculate results

= Post-Processing:
= Find and isolate critical elements
= Examine neighboring elements

= Plot results through thickness

= Re-evaluate criteria by modifying material limits

BCopyTigit 2015 BETA CAE Sgems 54 All igis resened
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Inspect: Visualize material / fiber orientation

L

Layer Orientation

i

III'E

- -wwl-ig
B

Neme  [@x) +
Global_Layer 0
Global_Layer 45

QED Patch 45

.munc h_ 45
IBD_Cloth_Patch =

.

Laminate Tool

Communication of ply definitions from ANSA via comments.
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Material Orientation
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Setup Material limits

Model Materials

Id MName Mid Type e 512 513 523 f12 fi13 f23 pspt pspc psst pssc m s Update from Mat-DB Id
1 4 FABRIC MATE 3000. 200. 5000. 300. . 0.77300003 0. 0. 4. 0. 0 03 03 025 025 05 05 98
2 5 EPOXY MATE 2000. 100. 4000. 150. i W 5. 0. 0.05 0. 0 a3 03 025 025 05 05 90

Read from fie | [ Save to fie | || Reset values

Materials Databass
Id Name Xt X ¥t Y &t Zc 512 513 53 f12 fl
0.
0.

1 95 FABRIC 3000. 200, 5000. 300. 0. 0, 77300003 0.
2 99 EPOXY 2000, 100, 4000, 150, 0. 0. 50, 0.

(
o)

-0

= Read and update Material Database from *.csv file
=  Modify limits of used materials

= Re-evaluate failure criteria

DCopyTig bt 2015 BETA CAE Seme S0, all gt edened
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Calculated results

Layer i of max failurg

b e R S0 WE

Layer id of max failure, All Layers

Lritical direction

InPlaneShear

DCopyTig bt 2015 BETA CAE Seme S0, all gt edened

Critical direction, Failurelndex:MaxStress,Layer:10 . Stress Tensor,Shear-12, Layer:10 I
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Calculated results: VDI 2014 Part ||

Modusimode B
Modusimode C & Tas
Modusimada A
Pt [
To.=R, . 14205 «ALIA,
-— A" --Er U;

Fracture Mode,Layer:10 Fracture Angle Layer:10 |
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Post-Processing: Isolate and Anotate critical areas

Reserve Factor

Isolate Failed Elements Inspect critical areas by visualizing
multiple results using annotations
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Post-Processing: 2d Plots

Thickness per element Stress Tensor ReserveFacter:Tsai-Wu

strm T.““n"prm'}_: ., ..... :, ...... R s e 2 m

Stress Tensor,Normal-2|| |
Stress Tensor,Shear-12 | | I

202

Z eoordinate

2 coordinate

1:2 I:I I.,.E 1.2

Plot layer information and multiple results through thickness

DCopyTig bt 2015 BETA CAE Seme S0, all gt edened
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Post-Processing: 2d Plots

Plot

| Element:2421

| Composites tresses

| Reservefactor:Taal-Wu
| SUBCASE:l

| Element:2374
CompaositeStresses

| ReserveFactor:TaalkWu
SUBCASE:L

| Elemant:2370

| CompositeStresses

| ReserveFactor:Tsal-Wu
SUBCASE:1

Flat
e [ |gmen 2821 CompoiftaStrea s, Beswrvefactor Tel-Wu SUBCASE-]
= Elament=23 74 ComponiteStrames, Reservefactorn Tea-Wu, SUBCASED
i lamant 2370, CompotiteStresses, ReserveFactor: Tesh- Wu SUBCASE:1
Eriteal Value

1 2 38 4 5 & 7 & § 10 11 12 13 14 15 16 |
Layers Ids [Thickness)

Plot results versus layers ids for
multiple elements

- 3 a ] & 7 B 8 10 11 12 13 14 1% 16 17 18 19
Layers Ide [Thicknazs)

DCopyTig bt 2015 BETA CAE Seme S0, all gt edened
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Post-Processing: Detailed results reporting for specific elements

1 0330 3 o 503.624207  S6E511124 SATEEL4 1215669 0. T74B06 0182723 [RAL 650 &55 567 364 T

2 ek v} g a5 BSA.06%3A01  BAITGSTY 23816734 1LELARET 05858184 BI501EY BuAGaATE 0] A55 LU H) A i ] 9
] Q140 A& 0 1441,802466 3.750090 I0ETIEIS 107550 0913260 0170468 R kLY 150 Tad i o [

4 (=R ET} L3 ] a 1457772708 LeAoTiE 1145085 1014577 922641 D.LESH5E DIETaL L] ek 12 210 3]

L] L340 & 0 1474,142944  3.54%042 RER s T 1O0ERT 0.933002 0161325 O, 9E4T 1580 Tid 2 210 [3]

[] 040 s a 1490519184 44857 LR nn ] ] 0.9asnIn 0043363 DALETS ilelrt 140 e 2 21 [53] +
7 [ ] 3K L] 551, 793823  -S0GRIGED pEERE i ] LOBTEFD 0.BaR014 024513 DIR3RAS E50 455 ERY 364 ke

B 040 E4E] 15 1679008856 O.S48631 OLOET4ET 0934763 1062683 4Bz OOEEDE 1580 Tag 2 210 Bl

9 [=-E 7] £} ] 15 1704627686 D.2T4329 OIE5e] D9FERIT 1LOTERTR oo zar B D00 1580 4L 22 210 6l

10 [ER . n] 0 (1] 574.831382 «102. 742808 16935549 LOFF521 0.BB4356 ‘D.280851 0214352 &S50 55 S8BT 364 ki)

Mi ; 0318807 @layer 3

] g '

Detailed results output in Excel format
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Import model Read results

Apply layup info Read or Calculate
Create/Modify layers criteria

Check model integrity _ Modify material limits
Preview output Re-evaluate without
Reportlayup updates re-solving

Feedback through
Reporting or Optimizer
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ANSA, HETA Isight Optimization

Task
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ANSA Opt
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Conclusions

\.

Complete CAE tool that simplifies overall process

Direct communication of CAD data and faster model updates
Unified handling of shell and solid laminate models

Results evaluation by calculating criteria (e.g. VDI 2014 Part I11)
Re-evaluation by altering material limits without re-solving

Ability to couple the process with optimizers {e.g. iSight)
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Contact details

P
Stay connected
website support
g www.beta-cae.gr ansa@beta-cae.gr
% social media
E | Y. Yn“ —_
| ISl =
:
9
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