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Why does m_ia't-’erialvéi»nformation matter?

Do | have statistically-validated What’s the
design data for these conditions? environmental Could 1
N footprint? -., make this
_.. at alower
. cost?
Do the materials
“*e.,,. insidethis use
s, " restricted  aessses
%, substances or
o ", conflict minerals?
How can | ".’
‘lightweight’ e, _ _
this? ., Is my material strong/stiff Are there
enough? . -
» *, biocompatibility
! *e, .+ issues?
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What’s the equivalent grade for

Can | perform a manufacturing in China?

reliable crash

simulation? ESRI=INTI=
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GRANTA MI - data management

SUPPORT CAD, CAE, PLM MAKE DECISIONS

EXTERNAL MATERIALS PROPRIETARY
REFERENCE DATA CONSOLIDATE MATERIALS DATA
Metals, plastics, composites, & MANAGE

Testing, research, QA,

ceramics, coatings... esign, suppliers...
DATA T SRR
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Focus on composites data

Composites materials cannot be created independently
from components

« Composite materials cannot be characterized independently of
processing

« Composites cannot be fabricated, tested and then
subsequently formed into a component

Composite materials are manufactured by involved
multi-step processes

* Process histories for composites are important, complex and
very varied

GRENTIH
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Com po‘,s'iftes data - challen ges

The complexity lies in the processing history.
Data needs to be captured at each and every step.

Property data and processing parameters must be
tagged to a specified location in the processing route.

Each single aspect of the data or meta data is equally
Important.

-> Multiple classification structures are possible and
one has to be defined!

SREINTIE
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Com pdﬁsites data

Reference data

Resin

NCF

Fabric

[ Conditioning ]

Braid

Laminate

Chopped Fiber

LCM

Continuous Fiber

Supplier info
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Prepreg

Processing

[ Nominal values ]

Test
results

Test
conditions

Design
data
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)sites database concept

REPORTS COMPOSITE SYSTEM
Full text original pdf files General materials information - a record to matrix/reinforcement combo
MATERIAL PEDIGREE DESIGN DATA
Raw materials and process data Statistically
Constituent materials and process data backed

Intermediaries characterisation and process data A and B Basis

Laminate processing and lay-up data linked to test

and pedigree
Compiled reference data

Linked to Composite system and Test Results

SRENTR
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| Compos ite data flow

k Reports

» Composile System

Polymer Matrix

.

Material Pedigree

=

Reinforcement

1

Intermediaries

Laminate

|
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» Tensile

» In-plane Shear

y Interlaminar
Shear

Mo hale, OHT, FHT

r Compression
No hole, OHE, FHE, CAI

k Design Data

Mean, A-Basis, B-Basis

» Bearing

GREINTE



Test resu Its and desi gn data

k Reports

» Composile System

Material Pedigree

» Tensile

ACG MTM45-1
CF0526A-36%RW,
3K Plain Weave
G30-500 Fabric,
25%(0°) / 50%(+45°)
/ 25%(90°), RTD

Mo hale, OHT, FHT

Resin:
Batch1242 1 |
i
Prepreg: Panel:
Batch 17359 ITR1392-PWC2-CAIH -A-MH

[ Fibers: | T |

Batch 4075132 §

Specimen:
AONKA111A

— .

y Interlaminar
Shear

» In-plane Shear

GREINTE
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TraceabiI.ity'andﬁprocessing history

Resin:
Batch 1242
Intermediaries Laminate
Reinforcement ]. = MTM45-1 ACG, Batch: 1242

))

w Data classification
Funding program

w General information

Material 1D MTM45-1 ACG, Batch: 1242
Material de=signation MTI45-1

Material manufacturer ACG

Material lot number 1242

w Matrix information

Matrix type Epoxy (EP)
Matrix incoming date 6 December 2005

Matrix notes
Production lecation: Tulea

w Constituent information

Resin designation MTK45-1
Resin manufacturer ACG
Resin lot number 1242
Resin type Resin

w\Vendor supplied properties

Hominal density, cured (vendor measured)

w Traceability

Document reference NCP-RP-2008-003 Rev A
= Original report
B - Qualification Material Property Data Report, NCP-RP-2008-003 Rev A

= Prepregs manufactured
B - MTM45-1/CFO0526A-36%RW, ACG, Batch: 17359

3. Fachkongress Composite Simulation



TraceabiI.ity‘and“"processing history

Resin: |
Batch 1242 J ¥
Prepreg:
Batch 17359

Laminate

]

Reinforcement == MTM45-1/CF0526A-36%RW, ACG, Batch: 17359

))

w Data classification
Funding program

} General information

w Prepreq information
Prepreg matrix content, %wt (nominal) 36 Yo

+ Further matrix information Prepreg thickness (nominal) 0.0079 in

B = MTM45-1 ACG, Batch: 1242

w Processing Fabric areal weight 0.0385

Date of manufacture & December 2005 Weave type Plain weave
Processing notes ent details
Production Location and Line Number: Tulza, HM-1 Reinforcement details B
w Receiving inspection g
‘mation
Prepreg matrix content, %ewt (measured) 373 % N
Matrix manufacturer ACG
ﬂ\.’olatile content (measured) 0.32 % Matrix lot number 1242
) Gel time (measured) 60.4 min Matrix composition Epoxy (EF)
) Resin flow (measured) 221 % + Further matrix information
Drape (measured) Medium B~ MTM45-1 ACG, Batch: 1242
Fabric areal weight (measured) 0.0382 Ibift2 Date of manufacture & December 2005
w Traceability Processing notes
Document reference NCP-RP-2008-003 Reyv A Production Location and Ling Number: Tulsa, HM-1
2 orginal report
B - Gualification Material Property Data Report, NCP-RP-2008-003 Rev A Prepreg matrix content, %owt (measured) 373 £
w Comments ﬂ-‘-’olatile content (measured) 0.32 %

* Laminates manufactured t4 Associated Records Show All ) Gel time (measured) 60.4 min



TraceabiI.ity'andﬁprocessing history

Resin: |
Batch 1242 J ¥
Prepreg: Laminate
Batch 17359
Fibers: 4
B atC h 4075 132 »= G30-500 3K HTA EP0O2 TohoTenax, Batch: 4075132
w Data clas sification
Funding program NCAMP
} General information
w Reinforcement description
Reinforcement density (nominal) 110 I3
Fiber tow twist (nominal) o
Fiber tow denier (nominal) 200
Fiber count in tow (nominal) 3000
Fiber yield (nominal) 2450 it |+]
w Fabric information
T January 2004
Fabric areal weight 0.0395 lbft 2
Weave type Plain weave Epoxy, EP03
+ Reinforcement details 13
Reinforcement details Hide table

81.2 b/t 3

|Save To Excel (CSV)||Copy To Clipboard |

0.000134 Ibitt
Reinforcement Reinforcement Reinforcement lot Reinforcement 34

designation manufacturer number direction angle (%}
G30-500 3K HTA EPD3 TohoTenax 4075132 0 81.8 e "3
sured) 0.000137 Ibift
G30-500 3K HTA EPD3 TohoTenax 4075132 80
asured) 564 ki
|Save To Excel (CSV)||Copy To Clipboard sz yred) 46 10 psi
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Document reference NCP-RP-2008-003 Rev A



Trac eabi.l.’i_ftfyfan d#pr\o cessing history

Resin: |

Batch 1242 J

¥

Prepreg:

Batch 17359

Fibers:

)

nanufactured

Batch 4075132

« Further matrix information

B = MTM45-1 ACG, Batch: 1242

Date of manufacture

Processing notes
Production Location and Line Number: Tulza, HM

w Receiving inspection
Prepreg matrix content, %ewt (measured)
) volatile content (measured)
ﬂGeI time (measured)
) Resin flow (measured)

Drape (measured)

Tack (measured)

Fabric areal weight (measured)

w Traceability

Document reference

« Original report

w Fabric informatio

Fz

w Reinforcement dg

[l

B - ualification Material Property Data Report, NCP-|

= Laminates manufactured

54 Azzociated Recor

* Laminates manufactured

Panel:
ITR1392-PWC2-CAI1-A-MH

MTM4A5-1/CF0526A-36%RW, ACG, Batch: 17359 : Associated Records Laminates

54 Azsociated Records

B - MTM45-1/CFOS26A-36%RW, ACG, Panel: AITR1392-PWC2-CAN-A-MHA

-
-
-
-
-
-
-
-
-
-
-
-
-
o -
o -
o -
o -
o -
-
-
-
-
-
.f
.f
-

MTM43-1/CFO526A-36%RW, ACG, Panel:
MTM43-1/CFO526A-36%RW, ACG, Panel:
MTM43-1/CFO526A-36%RW, ACG, Panel:
MTM43-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CF05264-36%RYY, ACG, Panel:
MTM45-1/CF05264-36%RYY, ACG, Panel:
MTM45-1/CF05264-36%RYY, ACG, Panel:
MTM45-1/CF05264-36%RW, ACG, Panel:
MTM45-1/CFO5264-36%RW, ACG, Panel:
MTM45-1/CFO5264-36%RW, ACG, Panel:
MTM45-1/CFO5264-36%RW, ACG, Panel:
MTM45-1/CFO5264-36%RW, ACG, Panel:
MTM45-1/CFO5264-36%RW, ACG, Panel:
MTM45-1/CFO5264-36%RW, ACG, Panel:
MTM45-1/CF05264-36%RW, ACG, Panel:
MTM45-1/CF05264-36%RW, ACG, Panel:
MTM45-1/CF05264-36%RW, ACG, Panel:
MTM45-1/CF05264-36%RW, ACG, Panel:
MTM43-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CFO526A-36%RW, ACG, Panel:
MTM45-1/CF05264-36%RW, ACG, Panel:

AITR 382-PWC2-FC-A-MH1
ATRY382-PWE2-FC-A-MHZ
AITR 382-PWCZ-FHC1-A-MH1
AMR1382-PWCZ-FHC1-A-MH2
AITR 352-PWC2-FHC2-A-MH1
ATR1392-PWC2-FHCZ-A-MH2
ATR1392-PWC2-FHC3-A-MH1
ATR1392-PWC2-FHC3-A-MH2
ATR1392-PWC2-FHT1-A-KMH1
ATR1392-PWC2-FHT1-A-MH2
ATR1392-PWC2-FHTZ-4-KMH1
ATR1392-PWC2-FHT2-A-MH2
ATR1392-PWC2-FHT3-4-KMH1
ATR1392-PWC2-FHT3-A-MH2
ATR1392-PWC2-FT-A-MH1
ATR1352-PWC2-FT-A-MH2
ATR1382-PWC2-ILT1-A-MH1
ATR1352-PWC2-IP3-A-MH1
ATR1352-PWC2-IP3-A-MH2
AMRY 382-PWCE2-0HC1-A-MH1
AMR 352-PWC2-0HC1-A-MH2
AMRY 352-PWE2-0HC2-A-MH1
AMR 352-PWC2-0HCZ2-A-MH2
AMR 352-PWE2-0HC3-A-MH1
AMR 352-PWC2-0HC3-A-MH2
ATR1382-PWC2-0HT1-A-MH1




Integrate with your business environment

MAKE DECISIONS

DatA | bara | Dars O

EXTERNAL MATERIALS n— PROPRIETARY
REFERENCE DATA CONSOLIDATE MATERIALS DATA
Metals, plastics, composites, & MANAGE

Testing, research, QA,

ceramics, coatings... esign, suppliers...
DATA =TT GRANTA
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»

Integration options

==Y
B o Mol Vet Yow bues’ Copumnt” P Dot agrin Sy ¥
TR ke L N A B He wyE T B0 0 DC 03,0 T e st

Mok bty 5 e ot At (g & g 2

Providing engineers with: o

* The materials data they need
* When they need it

* In the format they need it

Interactive
Test data Gateway Exported Data

The export file for Abaqus 6 (model Temperature-dependent, isotrapic’ is shown below

gj

*+ MI PROPERTIES Elongation, WValue: 0.0539, TUnits: «<No Unit>

** WI PROPERTIES : Thermal conductivity, Value: 157, Tnits: W/m.E
*¥ MI FROPERTIES : Electrical resistiwity, WValue: 0.000000044%, TUni
*+% MI PROPERTIES : Specific heat capacity, Value: <No Value>, Units
*% MI PROPERTIES : Dielectric constant (relatiwe permittivicy), Value
o

*MATERIAL, NAME = Wrought aluminum alloy 2024 T6
o

E t *ELASTIC, TYPE = ISOTROPIC
Xpor 53.273e+10, 0.337, 77.5

[ ] »
| ~ ! 7.7868+10, 0,337, 190

FEEEEREdsesesd 68 gepEsiizEis
SEE BIEGESEERESE EREEEEREEIIEC
SEE SEEEEGEESEE FREREREEGEEE]

7.45le+l0, 0.337, 270

. 7.26le+l0, 0.337, 326

& ' f i 7. 178e+10, 0.337, 370
i 6.68962+L0, 0.337, 420
1. 6. 43ze+l0, 0.337, 463
| o 5.91Ze+l0, 0.337, 502
m— 5.5zle+ll, 0,337, 527

140 5o ot s/

5.200e+10, 0.337, 551
i3

*FATIL 3TRES3

API 4.490e4+8, 3.770e+8, , , , , , 298
x

*FATL STRATH

0.0539, , , , , 298
4| | 3

Sawe To Disk H Copy To Clipboard |

Design curves
FE material cards

GIREINTE
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Assigning m'at’e.riai‘éand their properties

“Gold Source” managed

database and software tools
Product
All materials — Lifecycle
in development or in -

production

Full, detailed
characterization and
properties

Price / Supply /
Availability
information

Select and assign
Specs, certs,

Standards... Name Aluminum 6061

Density 2.71 kg/m*3

Current Materials

Strategy, selection
rules, etc.

GIRFEINTE
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Assigning m,at‘erialné and their properties

“Gold Source” managed
database and software tools

== Aluminum, 606

‘Compressive strengtn 207 to 250

Flexural strength {modulus of rupture) 193 to 250 MPs

Elongation 121017 % strain
‘ Hardness - Vickers 9510 105 HY
Fatigue strength at 1047 cys 90 to 100 MPa
57.81087.3 MPs

L= Fatigue strength model [str

-
o
i
o

3

< Ratio = 0

Fatigue strength model (stress range)

Name

Density

Youngs Modulus
Poissons Ratio

Yield Strength

Ultimate Tensile Strength
Thermal Conductivity
Thermal Expansion

Aluminum 6061
2.71 kg/m*3

689G
e Product

241 Mpa Lifecycle
290 MPa
167 W/m °C S — -

23.6 pstrain/°C

Relevant, correctly-versioned properties
made available when requested

Get accurate, up-to-date properties /

Fatigue strength model (stress range) (MPa)

&

‘ 100 10000 1000000 100000000
Number of Cycles

[View The Data|[Graph Tools||Copy Chart To Clipboard

$tress Ratio

[—y

Fracture toughness
Mechanical loss coefficient (tan delta)

Specific heat capacity

Thermal expansion coefficient

Latent heat of fusion

Electrical resistivity
Galvanic potential
 Durability: flammability

Flammability

» Durability: fluids and sunlight
Water (fresh)
Water [sal)
Weak acids
Strong acids
Weak alkalis

Strnnn allatic

33t 36 MPa.m*0.5 (estimate]
0.0001 to 0.002 estimate)

530 to 650 c
110 to 170 ©
-273 c

1520 169 wWim. G
878 to 914 Jng.C
22710239 pstrainC

334 to 393 klig

3910 4.1
07310071 V (estimste)

Hon-flammsble

Excellent
Accsptable
Excellent
Excsllent
Acceplatle

Select and assign /

3. Fachkongress Composite Simulation

Name
Density

Aluminum 6061
2.71 kg/m*3



Gateways

»

’

for material import to CAE

A Unsaved Project - Workbench & i i

ANSYS Workbench

Fe Vew Toos Unts Heb
New 50pen... il save Wsavess... | import.
TEx
B Analysis Systems.
¥4 DesignAssessmet
HarmonicResporse hd A
8 UinearBucking 1
@ Modal 2
@ Modal(Samcef)
8 RendomVibration
{0 Response spectnm
& RigidDynamics
‘Static Structural
6 seticSuctural (Samcef) X C
B sieady-Sate Themal 1
@ ermal-Slectric 2
& Trensient Sructoral
B Trensient Thermal
B Component Systems
& EngineeringData
{# Etemal Comnection

Granta MI

Granta MI

- B
N e |

§ MaterdsGateway P ,———@2 & EngneengDan T

Engineering Data

- 0 - £
temal Datz -

@ Geamety 2 0 MaterdsGateway P ,———02 @ EgneengDae T

@ comtabtt Grasta M 3 @ ceomety ?.

I Hechanica 0L 210w

@ Mechanical Model AT

@ Mesh Sep.

¥ Micosoft Officetxcel 5 @ Souton

B Custom Systems 7 @ resus

Pre-Stress Moddl
Random Vibraton
Response Spectnm
Thermal-Stress

Design Assessmet

I Palagum-Jenenc Pentron NuGold 2%
& @l Elctrical contact maters!
W Jewey aloy

It ot

BN ONA(

Abaqus/CAE from Dassault Systemes / SIMULIA

9 80 0 rcoi.m

¥ b2

@ Aemcce s Omise
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Siemens Teamcenter

-
£ My Teamcenter - Teamcenter 10

File Edit View Trnslation Tools Window Help
i) et
| @~ &~ My Teamcenter (Jackie (jackic) - dba/DBA - [IMC--1490966122 1 11]
E) Hnm:@ =0
~ Search o
5 kg asm_flap_mating_A-A A
o |
~ Quick Links » (% main_frame_a
_ » %) mid frame_A
e FETT 4 (% trailing frame A
& My Worklist b [ trailing frame A
1] 4 % trsiling frame A/ —
* My Links o [ trailing frame A/A q
Ba My Saved Searches » (&0 000075/4;1-Carbon fiber
B My View/Markup b g trailing_frame_A-A
b Iy View
+ Openltems 4%, n_driving_link_A|
b [# n_driving_link A
A Home 4 n_driving_link A/
1 [ n_driving_link_A/A
» (& 000074/4:1-Ti-6AI-4V, Al|
~ History & Y n_driving_link_A-A £
B Shipper_Assembly_A b g View
B asm _flap_mating_A 4 (% n_rilink 1_A
B Jack Stand_mda320_assy A b [F ntilink1 A
B osm_flap_mating_A 4 P ntri_link 1_AJAL
b [ n_tri_link 1_AZA
N . » [0 000074741 -Ti-AI-4Y, Al
b e o Y ntrilink 1_A-A
@ My Teamcenter » g View
‘&2 Lifecycle Viewer E b
Mi ML:Materials Gateway > Ly n trlink 4 A
5 ) n_tri_link 3 A 1
[ structure Manager (%) n_tri_link 2_A
o o link 3 A =
| - O « i b
| e Ready

GRANTA Gateway for

10

(=

View and edit assignments.

Component

]

Material v‘

Bl @ Wing_flap
E- g asm_flap_mating_A
@ main_frame_A
@ mid_frame_A
@ trailing_frame_A
- g n_driving_link_A

- @n_tri_link_1_A
@ n_link_1_A

@ n_link_4_A

@ n_tri_link_4_A
@ n_iri_link_3_A
@ n_iri_link_2_A
L]
[ ]

_link_3_&

ink_2_A

@ Carbon fiber reinforc-
Bl Carbon fiber reinforc.
B Carbon fiber reinforc...
Bl Ti-6A1-4V, Alpha-beta ...
B Ti-6A1-4V, Alpha-beta ...
B Ti-6Al-4V, Alpha-beta -
B Ti-6Al-4V, Alpha-beta -
B Ti-BAI-4V, Alpha-beta -
B Ti-6A1-4V, Alpha-beta -
B Ti-5A1-4V, Alpha-beta -
B Ti-541-4V, Alpha-beta -
B Ti-6A1-4V, Alpha-beta ...

GRENTIH



»

Gateways for material assignment in CAD/CAE

>

Pro/ENGINEER and Creo from PTC NX from Siemens PLM

SEwENS
® Ele Gt Viow Wmert Fopnat Tooh Axembles [iomason Amslyws uiernces Wndg o
Lo )3 A BB X 0O [ poermmirne @0 GOO-0- 5. D0 B0 =R,
mw o 5N @ a | o =3 @ & @ & =
DawmPlane *  Exvude T Mole wsiance T Umte T TimBody T shell EdgeBlend T Mov e 7 Resize Bnd ~ Delete Face CopyFace ~  Make ©  Lmear
Geomeny . coplanar  Dimension
[We Seecton Finer o [coe Assermtry o) €8 - @ % % 01 - [/ ]L A0+ /T @ .
Pan file saved
<
1 o vart wavigrtor
b o GRANTA Mot Gty for TS (=E | o
@ Hastory Made
95 |5 @ Model viewn L2
© vibcamenss
g5 User Expressions
& g3 Model isory
¢ o Carames and gsses w
T 3 Bucoral comonents (Eco audt onk) s
8 E":mm = 7 T My compostas, s, homeycors,rated st ~
S| =~ Q
B0 Extrude (7) 1
o -‘
jm
o, carmmerce urey ! N
- y
SAE 4120, nmated & tempered +
m\'e«ﬂmezt N
e
5 o o (17) SAE 530, U e el ot
BB edge tlend (18) Epe— +f
B edge tlond (19) ‘Show ausface treatments >
’
i |
Dependencies. v| ) -
Devails vl
i v -
- R B
CATIA VS - [RootProduct] CATProduct] 5
1 s Bt View Tnset  Tools A{ GRANTA MEMaterials Gateway for CATIA VS
| |No(ohj|NoOpaj|Now.dj|Nomsj|><
=7 ] View and edit assgnments [
53 | Part = Materil ¢ Process ¢| Surface treatment | % Area < ||
] Partt (Partt.1) B Alurrinum foam (0
art2 (Part2.1) B ABS (40% alumin... B Polymer extrusion Bl Electro-plating 65 % E |
[ Part3 (Part3.1) B Stainless steel, au... B Forging / roling
[T] Part4 (Part4.1) W Alumino silicate/N... B Painting 100 % .l
7] Parts (Part5.1)
[7] Part6 (Part6.1) B
[ Part7 (Part7.1) i
[ Part8 (Part8.1) i)
] Parta (Part9.1)
(] Part10 (Part10.1) =
Bil of Materials dashboard x
Set baselne (@@
Bill of Materials il
Material Mass (kg)
Partd (Part4.1) Alurmino siicate/Nextel 720, 45VF -
Part1 (Part1.1) Aluminum foam (0.5) 0.0039.
Part2 (Part2.1) ABS (40% aluminum fizke) 0.0 -
part3 (Part3.1) Stainless steel, austenitic, AISI 304... 0.0
uct1s P 5 Parts (Part5.1) 0.0
7 P Part6 (Part6.1) 0.0 |
= Mproductis Productisy) Part7 (Part7.1) 0.0
i parts (Parte.1) 0.0/~ |
| N N || s 0.034
LS8 gm@0 e |
Part2.1/Productl 1/RootProduct] selected

Autodesk Inventor

CATIA V5 from Dassault fSystémes _ EJ'J—_JJ:JJ J—J—‘J:J
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Incorporation of materials data

Purchasing Materia_ls Single, reliable,
Information controlled source for
corporate materials
data

Customers Materials data and
applications, when and
where you need them

GREAINTA
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Granta Ml for Composites

A mature materials information management system

» Used and developed over many years in conjunction with key
customers, technology and partners

» MDMC,; especially the Composites sub-committee
Boeing, Northrop Grumman, NASA, Raytheon, Rolls-Royce, ...

» Customers; Airbus Helicopters, Airbus Defence and Space, Airbus,
and many others

» Specialized features and capabilities to manage the complexities of
composite materials

Integration in product development and software
environments are highly relevant — Gateway

* Providing rapid access, enterprise-wide, controlled and traceable

« Consistent and repeatable process to derive CAE parameters
from measured materials data

GlRIRANTIE
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Thank you —Hany guestions?

Sebastian Schwagele
Account Manager Central Europe

sebastian.schwaegele@grantadesign.com

Thomas Weninger
Director Sales Central Europe

thomas.weninger@grantadesign.com

Dr Will Marsden
Director Industry Relations

will.marsden@grantadesign.com

GRENTIH
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