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SIEMENS

NX Laminate Composites Overview

NX CAE product for finite element analysis of laminate structures
featuring:

Intuitive ply and laminate definition
tools

Efficient validation of composites
design
Powerful laminate optimization
engine
Easy-to-use hand layup
manufacturing process simulation
using:

Ply-based modeling

Draping and flat pattern creation
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SIEMENS

NX Laminate Composites Benefits

= Reduce laminate model creation time
= Multiple approaches
= Improve finite element modeling accuracy

= Accounting for distorted fiber orientations

Page 3 Siemens PLM Software



NX Laminate Composites Core Capabilities

= Laminate Modeling

» Composite Materials

= | aminate Validation

Page 4
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SIEMENS

Laminate Modeling: Zone Based

Solver Properties A | Laminate Properties A | Validation A.|

s Copy of front dish| | Stacking Recipe (feguar = DI_”%} ‘
Label | [ 302'43']] Reference Plane Location E[ E Ll Q

Pl !@ Referance Temperature 77 Fovle
Damping caefficient m Falllirs Theary @
[l strsva & St Curait Rpmyieat Allowable Stress Far Bonding @
taminate Options  [Nore ]
Output Farmat l@

Ply Layup M| Ply sketcher A
View | Exploded FT; Zoom - B
d Composition THICKMNESS ANGLE PLY MATER AL =
g KEVLAR PREPREG c.opzaas,. 0 o [ wEvLAR PREPFEG | —
L REGLAR pRebieS z.003 0.0 B8 B KEVLAR PREFREG
2 MEeL AR R ey 0.00F45.0 v [N +<CYL AR PREFRES
a KEVLAR PREPREG, . o
% At T c.oozeo.0 o [INNINNNNN kKEVLAR FPREPREG
4 KEVLAR PREPREG
3 KEVLAR PREPREG
2 KEVLAR PREPREG, CL.250 0.0 025 CRC— MATE 202
] KEVLAR PREPREG :
D.O00Z 20 .0 < KENMLAR FREFFEG
o.o03AS.n 3 KEVLAR PREPREG
0.003 0.0 2= KEWLAR PREPREG
Piy Details A DL.00245.0 i KEVLAR PREPREG
Pk asa | oy

» Traditional and simplest simulation technique 8
mi 1 I [—ak| [ cancel |
s,
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SIEMENS
Laminate Modeling: Ply Based

Ply-based modeling
» Plies are laid on CAE polygon faces or shell elements

Page 6

"Simulation K

‘MName

E-"Layup Cffset
Tap 0]
Micdle (0}
Botrom (3)

= "Marerial Orizntat on
Defaul: First Ply
=- ¥ G Layup |
=Ca Py 2
Py Faces (4}
Cut Curves {C}
=-CaPly3
Py Faces (4}
Cut Curves {C}
=-CaPlya
Py Faces (4}
Cut Curves {C}

= EOTI

>

< | .
—

‘Simulation File View Vl

“Preview v |
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SIEMENS

Laminate Modeling: Draping

Draping algorithm options R R
raping Parameters |
o . Solver lWD'.’EI'I @
= Unidirectional Lock Angie ez #]
® Fibers do not stretch and remain parallel Ply Usage A
= Fibers can slide relative to each other of Select Py Faces (8) @
‘Sedect Cut Curves (1) @
o “Start Paint (1) [t }f@
¥ Frimary Algnment (1) 1)
Reverse Dirsction X
Secongary Alignment l Perpendicular m
= ¢ | 1| =
{imebi ]_\

For stabiliti, the draiini aliorithm uses the 2D mesh
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SIEMENS

Laminate Modeling: Draping

Primary Alignment
» The angle specified in the Layup Modeler Draping Parameters A
1 1 1 1 Solver [Ww&n @
Lpck Angles 15 deg
Ply Bsage M
‘Seiect Cut Curves (0 [ NE
13 MATFRUES_ dadihos. . WUUD =18 Up—ld-dals 2 — i
“Start Point {1 2 Jees
14 MATPROPS_WSSJRS.. 0005 45 ‘Upio-date i o @ 7
10 MATPROPS 44 PCF.. 0.5 0 ‘Up-lo-date o Primary Alignment (1) I
3 MATPROPS_31PCF .. 035 0 ‘Up-lo-date Revares Direction @‘
= Group_1 Group of 4 plies Sef.:unda : I lF'e e @
MATPROPS MSSJRS... | 0.005 Up-to-de* s Gt S
MATPROPS_MSSJRS.. [0005  |s0 | v | pecity {0 LA
MATPROPS_MSSIRS... [0.005 |45 | Uptodate | | . q
MATPROPS_MS5SIRS.. | 0.005 Up-to-date I

[ Pty Material [ ] Thicknees [EI L0085 in m
Material | MATPROPS_M5S1R:hw ange [0 deg )
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SIEMENS

Laminate Modeling: Draping

Draped fiber orientations visualization

= Color coded to show shear between wari

Clit Curpzs- (0

- T —

2 o Edit ‘
i Faoez {20

ul Cutves (D {
"W Fibser Oviertakions h
Wiew Flat Pattem °
nulation File View Properties
= Delete

I?E"i fork_mudguard_sssem Essy_sind

= g ok el

= -4 fork_mudguard_sssem_isssy_fem? |
&7 fork_mudgliand_assem_IAssy

&7 efi. chpon_ipan

5* Wheel Hut Clamp Right_ipart
&F Front _Fork_slder par

i® Muyd_Godrd_ipart

af =N _calper_ipart

w? trgle_clame_tpart

a0 Whesi_Hub Camg_Laf_ipart
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SIEMENS

Laminate Modeling: Draping

_Flat Patterns Creation
Hame | Siatis
=1 Bf] SHELL121(Y A

B 24 _meshii

= Laviugs e
= Layup Dffsst %, | Flal Patterns

Top 0 select Ply A
Mitdie= (D Py Goltal kb |%m
Bottom (2 =

= 'Matarial Oreniation Flat Pattern Dispiay FaY

Detault First Py

= ‘Qrentation |

Surfaies 2
= B Layup 1
iy 13 (Eymmeatnic |
Py 12 {symmetric 2}
iy 11 {symmetric 3

iy 10 (symmatnc 4

Py Faces (20}

Can be exported

= Py X

YT i Exmn szmng’ _
Cut Curves (1) |

Fenams

F i (]

Py Faces (20
[ create indwidual fies

Cut Curves (0

= Edit

Sty Faces 0

Cut Curves (0 Ciose

$ ‘Wi Fiber Crnantations
— Tnnaa

- Vieiw Flat Pattaen \

‘Properties ]
'Simulation Flle View ‘Drelete
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SIEMENS

ing

Drap

Laminate Modeling

«Seed curves for primary fiber alignment

Draping Parameters

Salver

Unidirectional

deg

(']

b

i
]
-]
(8]
=
i
w
in B
.-Ius b 4 g
ool
R

Lock Angle

[+
[+

Piy Directions

(3

ir

Primary

W 'StartPoint (1)

 'Select Seed Curves (1)

Draping Mesh Properties

[Clspecify Blement Size

50

Percentage of Mesh

100

[—-Qk—v][ Cancel 1

-m

Siemens PLM Software
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Composite Materials SIEMENS
Micromechanics-based Ply Materials

Create | A

F4 ~ 'Laminate Ply Material Manager | Q™ X

TYpe |L.Ir||d|'rectinna] @ r
[ Ereate ]
Name | d. | Type

Unidire ctianall

S | x|

Basic Information

| A
Matrisc Matarial @
Vatrp\ehmeFracion (.6 )
Filser Material
Fiber Valume Fraction m

“Finished Thickness in -y

Tsai-Wo |

R —
Stress | Sirain

Strength l Calculated )

Max Stra mion ]

|
(592 1|

Ply Material Creation
Types
= Unidirectional Fiber

» Rule of Mixtures, Hyer & al, Daniel & al
= \Woven fiber
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Laminate Validation

Page 13

R ) ) ) ) ) 0 S e e g g i ) )
E Qf = 50 Eeloen S Sloo = oM e ko= o8]0 00 L) =

A, B C D
NX Laminate
Laminate Hame : Copy of front dish
Stiffness Matrices A,B,D,S
166.699E+3 86.893E+3 000.000E+H)
A= 8E.893E+3 166.699E+3 000.000E+H)
000.000E+D 000.000E+D 40.884E+3
2.808E+3 1.479E+3 000.000E+H)
D= 1 479E+3 2 BO0BE+3 000.000E+H)
000.000E+D A00.000E+D B39 .288E+H)
Laminate Equivalent Properties
Laminate is symmetric.
Laminate is balanced.
Mass Density 3 704E-B Ibf-secefin'd
X ¥ Xy
E 449 BE0E+3 443 B50E+3
E (bending) 1.237E+ 1.2537E+5
NU 0.521
G 161 421E43
G (bending) 420.233E+3
alpha 000.000E+D Q00.000E+D 000.000E+)
K 45 000E+3 45 000E+3 000.000E+)

Y

000.000E+D
B = 000.000E+0
a00.000E+

1.075E+3
S= 000.000E+D

Xz yz

Laminate Validation Output

000.000E+d
000000+
000000+

000.000E+d
1.075E+3

SIEMENS

000.000E-+D
a00.000E+0
a00.000E+

Ibffin"2(psi)
Ibffin"2(psi)
Unitless
3.980E+3 Ibffin"2(psi)
Ibffin"2(psi)
1/F
Btu/fsec-in-F

0.521
3.850E+3

Siemens PLM Software



Laminate Validation

P4 ~ Laminate™

¥ In-Plane Force

¥ In-Plans Farcs
XY In-Plane Force
X Bending Moment
¥ Bending Moment

XY Bending Mament

Temperature Load

X Transwverse Shear Farce 1 100

Loads per Unit Length

IbFA 1;]

[Bffii= m

Ibf /it e

bt -

Ibf = ]

Ibf -1@

Ibf~ EJ

¥ Tranaverze Shear Force ]EI

|bm|-i]

A

Delta Temperature 13_2
Summary Tahle
Component Ply ID Computatio

Location

Stress11 1 Bottam
Stress?? 10 Battomn
Stress12 10 Battomn
Stress?3 7 Battom
Stress31 5 Middle
Maximum Principal 1 Bottom
Minimum Principal 3 Bottom
Mazimum Shear 1 Bottam
Failure Index - Ply 3 Baottorn
Failure Index - Bond 5 Middle
Margin of Safety - Ply 3 Bottorn
Margin of Safety - Bond 5 Middle

Absolute Maximum
Absolute Minimum

Page 14

"

Strength Analysis

= Compute failure indices

and mar

ins of safe

Stress

Stress11 Stress?? Stress12 Stress23 Stress31 Maximum Minimum

Principal Principal

mMmm*2(kPa) mimm*2(kPa) nMmm*2 (kPa; mimm2ikPa)l miimm 2 (kPaimMimm 2 (kPa) miN/mm*2(kPa)

9.4E+D4 -2 1EHI3 2.5E-01 0.0EHI0 0.0E+HID 9.4E+04 -2 1EHI3
1.5E+H14 23E+04 -7 EHIS -7 3EHI 4 ZE+HI1 27E+4 1.1E+04
1.5E+H14 23E+14 7.1E+03 -7 3EH 4 ZE+HI1 27E+14 1.1E+04
J.0EHI3 23E+13 9.6E-02 -1.3E+02 0.0E+ID 3J.0E+I3 23E+13
5.0E+11 -1.2E+01 2.2E-03 0.0EHI0 1.4E+02 8.0E+D1 -1.2E+H01
9.4E+14 -2 1EHI3 2.5E-01 0.0EHI0 0.0E+HID 9.4E+04 -2 1EHI3
-5.59E+14 5.4E+13 -2.5E-01 -1.0E+H12 0.0E+HID 5.4E+13 5.9E+04
9. 4E+H14 -2 1EH13 2.5E-01 0.0EHI0 0.0E+HID 9.4E+04 -2 EHI3
-5.59E+14 5.4E+13 -2.5E-01 -1.0E+H12 0.0E+I0 5.4E+13 -5.9E+H04
5.0E+]1 -1.2E+01 2.2E-03 0.0EHID 1.4E+H12 3.0E+1 -1.2E+01
-5.9E+H4 5.4E+13 -2.5E-01 -1.0E+H12 0.0E+ID S.4E+13 -5.9E+04
5.0E+01 -1.2E+01 2.2E-03 0.0EHID 1.4E+H)2 3.0E+1 -1.2E+01
9.4E+D4 2.3E+04 7.1E+03 -1.3E+02 1.4E+02 9.4E+04 5.9E+04

Finr Ewiperine

SIEMENS

Y

el e H"m;‘u,l'h:.n.lvi{"-r" rnl.l-“mmm| T b

)

e rmnd L b Shrph G el A
[ o 1 o o
T

—
—
rad Al
D CES A TurEeE
STPLSE

Failure Index

Maximum Ply
Shear

milmm*2(kPa) Unitless
4 .5E+14 4.8E-03
8.2E+13 7.0E-03
8.2E+H13 7.0E-03
J9EHIZ 3.7E-02
4 BE+HI1 §.0E-09
4 5E+14 4.8E-03
3ZE+H4 2.8E-01
4.8E+04 4 8E-03
3 2E+H14 2.8E01
4 BE+HI1 5.0E-09
3.ZE+H4 2.8E-01
4 BE+HI1 5.0E-09
4.8E+04 2.8ED01

Bond

Unitless
0.0E+00
5.3E-03
5.3E-03
9.2E-03
1.0E-02
0.0E+00
7 AE-03
0.0E+00
7 A4E-03
1.0E-02
7 A4E-03
1.0E-02

1.0E-02

Margin of Safety
Ply

Unitless
21EH12
1.4E+12
1.4E+12
2BE+H
1.2E+13
21EH12
2BE+HI0
21EH12
2 BE+HI0
1.2E+13
2.6E+00
1.2E+13

2.6E+00

Bond

Unitless
Infinity
1.9E+02
1.9E+02
1.1E+02
9.9E+01
Infinity
1.3E+02
Infinity
1.3E+02
9.9E+1
1.3E+02
9.9E+01

9.9E+01

Siemens PLM Software



SIEMENS

Laminate Failure

Supported Classical Failure
Theories:

= Maximum Stress

= Maximum Strain

Page 15 Siemens PLM Software



SIEMENS

Composite Optimization

Laminate Optimization Tool

» Goal is to optimize the fundamental behavior of °
i 9
—O
Built around a Genetic optimizer, it can handle oL JL & JL= |
= Continuous variables such as an orientation l
Q [OII11111M
£ g Eng
© Population
@ Individual

© Chromosomes

The optimization provides 5 laminate definitions that
R O Genes

I fulfillin
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SIEMENS

Composite Optimization

NASTRAN Design Optimization Solution
= Graphically create ply thickness and orientation

e el =5 (N R ] B = — =

" = e T [THICKRESS AMGLE  FLY MATERTAL =
: - B . - = : — C.oOZ o.o Led | DI RECT 10MAL | =
id Composition Thickness ‘Angle | 'Déscription R A1 D RECT 1 OMAL | 5

g MATFROPS.3.1 FEF .. 0.5 0 b 0,002 900 L1 D1 FECT 10MAL |

B @ Group_2  symmetry of Group_! 0,002 45,0 Lt | DT RECT 10NAL |

4 Unidirectional 1 (1] CL.OO2 45.0 L | DIRECT 1 OAL |

3 UnidiFsetionall 45 QL0002 90.0 LA D1 RECT 10MAL |

2 Unidirectionall a0 B.00= 45.0 Lt DT RECT 10NAL |

CLCOE TaC

1 Urnidirsctionall : 43
El Group_] Group of 4 plies E

_ Unidirectionall _— 0.500 C.0 MATPROPS_S. | FCF AL CORE
7 a0

AT DI RECT 10ORAL 1

Unidirectionall 0.0022

" Pinidiesrtinnall nnne ac

g ; = o002 .o o= Lt D1 RECT 10MAL |
— - = 2.002 45,0 3 LI DIRECT 10MAL |
Global Fl'v'_[f_i] 'B_HEWM“E““' 1 Fhicln; .0 H + c.cazec.o = 1Lt DT REST 10ONAL |
“Ply material ]Unidirectiunall a * Angle -45 deg L) CL.oOR A5G l Lt D1 RECT 10MAL |
— 0L O02 A5 .0 = L~ | DIRECT 10IMAL |
Dem“”“-i | o.caz Sc.e 7 L+ D1 RECT 10NAL |
Design Variable Manager A | Assign Design Variable A CLOOZ 45,0 5 LI DI RECT 10MAL |
" CLOaE 0.0 5 LI DIRECT 10MAL |
i‘Ang\eD\u @ ] ¢ 'Angle DV . |"AngleDv 1 .
i Thirbaaes Pl

iT‘~,g'[.'4_e'|’F‘I'.r£-.m;\e Eq

Number of Plies: 1_'1‘_| Thlckhess'glggg:ggi in |

(e [ cancel |
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SIEMENS

NX FE Solver Interfaces

Laminate Element Type Support for Each Solver

= NASTRAN

= PCOMP — MEM/BEND/SMEAR/SMCORE

= PSHELL S
= ANSYS

= 2D T T ,,s-f;:,-‘f::ﬁ

= SHELL181, SHELL99, SHELL91, SOLSH190
= 3D

Page 18 Siemens PLM Software



SIEMENS

Laminate Modeling: 3D Extrusion

Inflate layup to 3D laminate ANSYS mesh
= Normal extrusion from 2D meshed faces

#F Mud_Cuard_layupfem
= Mud_Cuard_lam_i_1.prt
# W5 Polygon Geametry
=k 45 20 Collectars
0% Thinshell(1)
= @M% Laminate Shell(1)
W 2d_meshil]
=k A% 30 Collectars
= ¥ Laminate2’ Extrusion
M Laminate2 _Ply
W] Laminatez_Ply2
M Laminate? _Ply3
= ¥ Extrusion Resin
W "Resin Elements
W "Resin Elements
W "Resin Elements
= ‘Lavups
= Layup Offsst

Page 19 Siemens PLM Software



SIEMENS

Laminate Modeling: FiberSIM Interface

Import Settings A
Impor Mathad I External File: E"a
Talerance 10 mm
Import External File A
b e [Fbersin layup fles g
import File:

IC Yphildlaminatesh Vistagyh 'su] r_i:]

Options A

¢ Select Facele) ) (4]

[T ]overids imperted Layup Nams

ﬁ =] = -?”_Caneel] Z___
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SIEMENS

Laminates Post-Processing

Flg Strese - £ amartal, ©2, P g | Mid
Min & - 45Ze+D05, Moz f |l 75e+005, IofYinfhZ lpsi)

Ma s 1nnam

Graphical Display of Laminate Results 117524008 164/ in"2{psi)
o Elewm ZZEDC
» Ply Strains y

o
l.1752 e -
L) -~ Post Processing Navigator
o
9,560 //' Name DESCE i
//' i#- By Ply Tallurs Index - Zleme... -~
- 7.37 7 i#l- By Burid Failure ridex - Elg.
./'/ i1~ By Burd Failire rides Tap ..
i#- By Bunid Failare rdex Bulu..,
5. 180er0us i#- By Ply 3und Sdilure ndes- .
(- By Ply 5t esz - Cemertal
— Z2.3990c+004 - By Ply 3t-esz Top - Clenrental -
- By Ply 3tresz Dotter - Oem ..
— 7 ,4995=+003 - By Ply 3tvess - Cemetal
=l Pyl
M
. -1, 301 o+004 - _—
5 — vy
' g Z
~ -3.5BletDD4 4 \: N v
b ) 2
= o
B -5.771e+001 ; =
A Matarrrinant :
P 3 £
- -7 AR e+004 =il
— T
e e

- -1, 015e+005

Q/KC b T
-7 dhSediln IRt rtdps)

-1 ARt 005
I Elem 23412
-1.1 538*’ 005 ; A aycur Manager | Prst Prr-r.ﬂ:l:in: Faminates  Resnnrce 3ar | Mocel Preparation | Model Clearin | Finite Flament Model [ Mode Dperztians | Flemens ﬂ;1Pr.'-|t|T | [

Bla 9 | g5 e » &
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SIEMENS

Laminates Reporting

Pl » 'Laminate Meta Solution o — X n

Laminates Meta-Solution S A
| | Envelopes ply and Ioad Case results [La.minate Fost Report 1 |
i Input Control | A

Result Set m

fteraton :: :—

s Tadex |

[—eK—][ Apply ][ Cancel ]

6257002

l 5.73/e 002

5.2\ Be-002
4 JEEBe -D0DZ

A |52 - 0l2
J.G4Te-002 3 3

3| 28a-002
P EB0Se-002
| QD
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NX Laminate Composites Key Capabilities
Laminates Spreadsheet Reporting

Laminate-Post Reporting O = X >L=:

Select components of

m whoc [Ty eber [Tyvz [z

 [IMaxP [CIMine MMaxs
Coordinate siystem Ply
Strength / Failure A

E| Fallure index
[ |Margin of safery

sl Ipldn e pily

Factor of Safety [m|

Detaiied Cutput A .

Ply locatian II‘-'Ilu:IdIe ﬂ

keep [Stress xx 2 Filter component
Above Threstold | 2000, 0000 |Ibf/ina2(psi)

Sarting on |lkeep Selectm“ ﬁ

Create Repant l

Cloze

f

Page 23

loput £ Output| Ply Results | ElementResults
Stress / Strain
[l stress [ |Strain

Select components of shell

Compute failure indices,

SIEMENS

4 % Laminate-Post Reporting

A >

[ Imput.f Dutput” Pl Eesults] Element Results

shell Stress Resultants A ‘

(A | MexOrv@ry Dox
@ GMxD-MtDWv el v

Ereate Report 1

[C#m_

Siemens PLM Software




NX Laminate Composites Key Capabilities SIEMENS
Laminates Spreadsheet Reporting

A, =] € D E F G H J K L b i
25 |Summary Tahle
26
2 Results  Subcase Iteration Input Element Ply  Computation  Laminate Failure Stresses
28 File 1d Id Id Data Id Id Location Name Theory Stress11 Stress12 Maximum
29 Shear
30 Ibf/ir*2(p i) Ibf/ir*2(psi) Ibffir*2(psi)
31 |Stress 11 1 1 1 Shell Stress 100175 2 Middle front dish Tsai-Y¥Wu 5.11E+03 8.76E+1 3. 14EHI3
32 |Stress 12 1 1 1 Stress&Strain 100175 1 Middle front dish Tsai-¥Wu 261E+03 4.52E+02 TE2EHI2
33 |Maximum Shear Stress 1 1 1 Shell Stress 100175 2 Middle front dish Tsai-YYu 5. 11E+HI3 8.76E+HN 3.14E+03
34
35
36
37 |Ply Results Tahle
38

39 Sorting Method  Stress 11
40 |Filter Method Stress 11
41 Filter Threshold 2 000E+3

42
43 |H ! Input Element Ply ComputatiotLaminate  Failure Stresses
FEgl:  Top summary ShOWlng Data Id Id Location MName Theory Stress11 Stress1? Maximum
jg filtered and sorted bii2s) 2] |hﬂs'hn;?r )
in"2(psi in'2{psi in"2{psi
&7 results for all results Ehell Stress | 100175 2 Middle  front dish| Tsai-Wu EA1E+03 | B.7BE401 |  3.14E+03
49 files and cases 100175 2 Middle front dish|  Tsai-wu 511E+03  G.76E+01 | 3.14E+03
49 Bhell Stress | 100055 Middle  frort dish|  TsaiWu 491E+403  -117E+02  3.08E+03
50 ish|  Tsai-wu 491E+403  1.17E+02|  3.08E+03
51 Tsai-Wu 4856403 1.02E+01 | 3.04E+03
52 Tsai-Wu 4856403 1.02E+01 | 3.04E+03
53 Tsai-Wu 481E+03  505E+01 | 3.00E+03
54 Tsai-Wu 481E+03  505E+01 | 3.00E+03
55 Tsai-Wu 481E+403 -1 64E+02|  2.B8E+03
56 ; f Tsaiwu 481E+403 -1 64E+02|  2.B8E+03
57 Solver shell Results Solver Ll TsaiWu 480E+03  BOOE+01|  2.B8E+03
58 Stross derived stresses  TINRETACR 480E+03  B20E+01|  2.B8E+03
59 - Ll Tsaiwu 474E+03  B.OBE4D1 | 201E+03
B0 resultants from solver e de?ved Tsai-Wu 474E+03  BOBE+D1 | 201E+03
Bl o shell stress results Hill A74EH03  16BE42  2.08E+03
& 1 resultants ; a0 Hill 474E+03  1GBEHI2 203E+03
B3 front dish| Tsai-Wu 470E+03  710E+01  2B1E+03
64 | EtressStrain frant dish | Tsai-Wu 4. 70E+03 -7 10EH 281E+03
55 Stress&Strain | g tabs Hill 4G0E+03 | 1.65E402  2.01E+03
55 Shell Stress tabs Hill AB0E03  165E402 201E+03

hdialal) - drmnk alimle T miiiite, A AFT An Pl Tl o Tl A TAC A

T .. p
A4 1-1-1, Results 1Shell) 4 1-1-1, Results(Stress) / [«]

== r
4 4[> [ ] Top Summary § 1-1-1, Shell Stress
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SIEMENS
API: NX7.5

NX Open support for:
= Layup Modeler

Page 25 Siemens PLM Software
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