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each with its own reality




stress relaxation

viscosity fatigue conductivity expansion

properties that describe reality
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material databases for all
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Material Databases that
Serve Material Properties and
Material Models

Hubert Lobo
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Matereality & DatapointLabs

® DatapointLabs est. 1995
- Expert material testing
- Mechanical, thermal, rheology properties
— TestPaks for CAE

® Matereality est. 2002

- Web material database company
— Databases for suppliers, OEMs, Tier n..
— Any material, any properties, one platform
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Purpose

® A Web Platform shared by

— material supplier tech support engineers
— Automotive end user design engineers

® Web Software (SAS) to
— Locate and request data
— Deliver design properties
— Deliver material models for diverse CAE
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Technology

Matereality Databases

composites @&—

7y Global
C

Complete
Extensible

—apublic
—aprivate

)Data Center ¢

@ graphs

—a fables

@ pictures

@ equation parameters

Shareable
Secure

no limits!

&
&
® Traceable
&
&

& single-point data
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Diversity

A variety of properties

Property Search

Class Sub Class Supplier

Saint-Gobain

Material Properties &vailable

|:|Ca|:|illar3r Viscosity [1zod Impact
|:|Char|:njr Impact [ Melt Elasticity

[ caefficient of Linear Thermal Expansion F Specific Heat

DCDmpressive Creep [ Tensile Creep
[1Hardness [ Tensile Properties
[JHeat Deflection Temperature I Thermal Conduchivity

[l instrumented Dart Impact
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Traceability

All data is traceable

Data Certificate

8586K162 = Tensile Properties

Techhnigue

Sample Details

Test Parameters

Specimen Details

Traceahility

standards organization
standard number

I

sample source
crosshead speed

extensometry

gaage length
laboratary humidity
test ternperature
test ternperature
test ternperature
conditioning

form

other specimen preparation
thickness

width

test laboratory
rmeasurermnent date
accredited

reasurement instrurment

performed by
certified by

A85TM

A5TM De35-058
153885

client

S rm/mnin

Awxial - contact, 2" gage
Class B-1

50 rorm
51 %%:RH
-10 C
23 C
&0 C

40 hours, 23C, 50%RH
type I tensile bars
rmachined plague

3.29 mrm

12.28 mm

Datapoint Labs

a/6/2009

Tes

Instron 8872 Servohydraulic
JTM

BL

BC
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Collaborate

Global Collaboration

Share this Material Data
Part # 8530K13 = Tensile Properties

Email Address : ‘jnhn.hruwn@gm.cnm ‘

UHMWPE Semi—transparent = Dvnamic use cormnma-delimiters for more than one recipient
- - - - u'
M_echanlcal PFDPET"EIES n _TEFISIDF‘I Subject: ‘Material Property Data fram Caonfidential Demo Purposes ‘
Clicl on the property titles below to view data
Message:
Summarized Results Here are the tensile properties wou need.
aT v, Temperature Effect of sample atmosp
Modulus v, Time Mastercurve Effect of sample atrmosp
Individual Results
Modulus v, Time Mastercurye :
aT v. Temperature canilple e P A
Modulus v, Timme Maste V-
aT «, Termperatur ' Grant recipient{s) access to this data (if recipient is & Matereality user)

The recipient will receive this link by e-mail, If they have access to Matereality, and you have given
permission, they will be taken directly to this data. If they do not have a login, they will be invited to

 Share | Modfy Access | RequestReview | Discard | T 77 C17 IR T

[ Submit ] I Cancel ]
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Useability

Direct export to Excel

Address |@ htkp: ffmey . matereality . comfExportfExpart, aspx?rid=25

I X Linear i X Log JI ¥ Linear i ¥ Log Jl Unzoom J Al j = Material Mame

A B c D E
[Material 1] LATER 40 Durometer
Property M Biaxial Tensile Properties
Pararmneter| form crucifarm specimen
Pararneter conditionit 40 hours, 23C, S0%RH
Pararneter| other prep cut from sheet
Farameter width Fis]
Paramneter thickness 1.505
Parameter test termp 23
9 Parameter laboratory A7
H-e 10 |Parameter crosshead 200
11 |Result Nar Engineering Biaxial Stress-Strain Curves
Representative
13 |Engineerin Engineering Stress

0.4 14 |% hPa
/ 15

/ 16| 005516 0.00017
17 0735 0.026532
18 | 1.076157 0.052895
0.z 19 | 1.627673 0.079359
20| 2689937 0.10851
o 21 | 3.351755 | 0.130915
22 | 3.982366 0.155478
23| 4505298 0.17912
o 1o 2 a0 an - ‘o 24| 5434129 0.202341
25 | BAT27ES 0223954

Engineering Strain (%] 26 | B.851641 0.244124

27 | 7E29952  0.26364
25 | 8.391452 0.282673
29| 9.098547 0300637
30| 9.8471687 0.317565
31| 1058415 0334547
32| 11.2897 | 0.350211
33| 12.02754 0.365961

34| 12 /47480 N AR1I7
4|4 ¥ | M} Export.asp=?rid=25_634068587630

mafrerealify

o
o
[l s B TR NP

Engineering Stress (MPal
o
w
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CAE Model Creation Process

® Locate raw data specific to a simulation

® Present raw data for inspection
— Quality check
— Traceability check

® Convert raw data to material model
® Model tuning
® Output material card
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Search engine Iocﬂates data

1 ! ,u{.!emn_,«“

materealify il

Confldentlal Demo Purposes s Matereallty

my account () Home > Search > Select » MIROResult

mydata { )

data center () CAE Wizard: ANSYS MISO
myusers ()
contactus () Note: Some MIRO wizard searches are highly restrictive to permit the necessary downstream

data-processing. A failed search does not necessarily mean that the data you need is not
within Matereality. More data may be found by doing a Property Search. Additional manual
data processing may be needed to make it ready for your end-use application.

Match 0 Match 1
o 4
iy N \ 4
et 4
Makrolon 7435 &

__/\.
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Raw data from testing

Engineering Tensile Stress-Strain Curves

| X Linear I = Log Ji T Linear i T Log Jl Unzoon I

a0
20 /—»
70

f

&0 [

S0 [~

Engineering Stress (MPa)

20

i0

u]
-10 o 10 20 20 40 50 =11 Fo
Engineering Strain (%]

B -woc 23c )] s0cC
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*Elastic

Temperature (C)

Post-pr

Modulus {MPa)

ocessing and output

Poisson's Ratio

-10 3607 59123689013 0.2413
23 3183.7938807 461 0.32357 1664399527
&0 2174 59563965032 0.39415
*Plastic Plot
¥ Linear l ¥ Log | Y Linear Y Log I Unzoom | Z00m Select I Update Modsal |
i0o
20 T -
JE\ _ i
(=8
H -
E &0
in
Ll
2
=
40
20
u]
n. n.s n.z n.d4 n.s5

*F Output generated by Matereality
*%* Abacgus Plastic Model

*MATERIAL, nsme=D
*ELASTIC
3607.59123689013,
3183.7938807461,
2174.59568965032,
TEETE

FPLASTIC

46.
59,
1.
7.
79,
53,
=1=18

381708640637,

3182190072696,
8736400512504,
T156T02TEZ688,
S204244473178,
7520014704219,

44530120706, 0.

101.286187380666,

*®

41.
45,
57.

62
a6

a1
w®

30.

38

* &

ZO02747427763 6,
0138087197766,
359137021245,

L9873556601952,
LA9ET7TRE306663,
70,
7.

S0093929580115,
TE575710626, 0O

8765162591205,

11774647629, 0O

LG6825030697, 0O
45 .
53.
al.
4.
51.
az.

5300395453556,
3730143012474,
6615356353354,
9317547325, 0.
S55009651224,
151413540012,

elrinS753K13

0.2413, -10
0.323571664399527, 23
0.32415, &0

0,-1.000E+01
0.00258490427305577354, -1.000E+01
0.01017006174294555, -1, 000E+01
0.018802750802138691, -1.000E+01
0.0246331420035193,-1.000E+01
0.0424002030203995658, -1.000E+01
07511425176203515,-1.000E+01
0.18221125102592156, -1 . 000E+01

0,2.300E+01
0.0021790259049776321, 2. 300E+01
0.00867790936047107, 2. 300E+01
0.0173736266582V233868,2.300E+01
0.02756565659794477588, 2. 300E+01
0.05004465060490744, 2. 300E+01
096553 1464530115754, 2. 300E+01
0.24545717623947155, 2. 300E+01

,B.000E+01

LO03903 5531154979259, 6. 000E+01
0.0171086535087V92655, 6. 000E+01
0.034944254203 54567, 6. 000E+01
0.09555527V 7502911209, 6. 000E+01
Z69756499754676YE, 6. 000E+01
0.352558702479111464, 6. 000E+01
0.466126952160559519, 6. 000E+01



Rubber materials
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Confldentlal Demo Purposes's Matereallty

my account { ) HM:."':M'I > Sdﬂft?'m"“-‘ > MIRDSummm

mydara’ () SILICONE>NASTRAN MATHP Data

data center { )
Raw data is summarized below. Click on the property titles to view details.
myusers { )

contact us () Hyperelastic Properties

Engineering Stress-

Py s R test mode : Tensile

Engineering Stress- test mode : Biaxial
Strain Curves Tensile Properties

Engineering Stress-

BHEIN Clirves test mode : Planar

___—/ -0
marerealm__J



Hyper-elastic model output

SILICONE>Nastran MATHP

| Mastran MATHP + |

MID RHO &y TREF GE A MDD
L | IE | | E E
TEST DATA f Mntereanlity Download
§ Material Information
7 Namn| OILICONE
| ¥ Linear l ¥ Log Jl ¥ Linear I Y Log J[ Unzoom Jl Zoom I Select Jl Update Model J § Clmasi Rubber
0 Suboleeri Silicome Rubber
§ Nanufacturer! NMoMaster Care
S ¢ dSamplelbs 11673
¥ SamplefSource) client
§ DEGIN MATHP (Myperelmstic Ratecial Properties)
!
§ NATHF, BID , ALID , ADL , DL , MNO . AV , TREY, GE , [+]
4 v (4 o oW N 0,0 0.0 L0 L
i « A20, ML, M2 D2 L0 L, 0,0 00 LW
i+ « A0, AN, AL MY Y L, DD e
LI G o A0 , AL , ARZ , AL , 204 . P4, ) 1 L9
§(#) o ABO , AL , ADZ , A2Y , M4, DB, DD . 1) s [#)
1) . TADS, TABZ, YABY, TABA, [) , () , [) , TAED, ()
3 f
O Upnn TAPLI<A Ta calouiate ALY ssap: DI
w
o MATHP, 1, ,,,,1,000,, 4
= % 3,080, 3,080, , 44t
"ivtl)vl'}‘
2 'ac.llill)’
Tivvarevnnt
Yoviapenaat
*,1001,1002, ,0304,,,,
1 § DEOIN Uniaxial Tesr Data (Sinple Comression/Tension)
TADLESL, 3001, 00000t
S, 006274, 1.78-0,6,3600-2,3, 12311, 3, 4471+1,5,41308~1,2,1899-1,08,1015-1,+
#,0.0090-1, 1, 1472E0, 0, 5431, L STTEOD, 1, 143420, 3 ,0005K0, 1, 4306E0, 3, 3903E0, «
#,1.666180,2. 681180, 1,B22280,2 . B377ED, 2. 056280,3. 063280, 2. 241680, 3. 2246K0, +
#,8.A007ED, 3 A0406KE0,2 ,0033K0, 3, 694920,3.073K0,3,9301K0,0,01E0,4.0006420, +
0 *,3. 14)5E0, 4. 262080, 5. 341080, 4. 521080, 3. S340K0, 4. 78K0, 3, A647E0, 4, 9142K0, «

Jul 0.z 0.4 06 0.8 1 1.z 1.4 16 1.8 2 2,2 24 2.6 Z.8 3 32 24 36

Strain
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Injection-molding data

CALIBRE* 3031>Moldflow Data

Raw data is summarized below. Click on the property titles to view details,

Thermal Conductivity File Download

Thermal Conductivity w. * Mold Surface

Temperature Do you want to save this file?

@ Mame: ...realityExporté529634254 764645530 1]. 21000, udb
Tupe: Unknown File Type, 1.29 KB

Mo-Flow Temperature From: servertwo

Ma-Flaw Temperature 188 C * Ahcolute

click the "Sawve button * [ Save ] I Cancel

Mechan
Specific Heat
Mechanical prope

YWhile filez from the Internet can be useful, zome fles can potentially
harm pour computer. [F pou do nat tugt the source, do not zave thiz

Specific Heat v, in the fields belo filee. ‘What's the rigk?

Ternperature Data

Transition End EERR Elastic maodulus, 1st principal direction (E1) | |F'a

Transition Cnset 141

Transition Temperature 137 Elastic modulus, 2nd principal direction (E2) | |F'a
Poissons ratio {w1z) | |
Poissons ratio {w23) | |

Pressure-Yolume-Temperature
Shear modulus (512) | | Pa

Zolid Density 1189.3 kg/m3 pressure ;0 MPa

Two Dornain Tait Model

1
Capillary Yiscosity __./\.

Cross/ WLF Model m a re re a | I i-g




High-strain rate tensile data

Makrolon 7435>LS-DYNA MAT_024 Data

Raw data is summarized below, Click on the property titles to view details,

Tensile Properties

Engineering Tensile strain rate :
Stress-Strain Curves 0.0692899615250057 /s
Engineering Tensile strain rate
Stress-Strain Curves 0.266526757607555 /s
Engineering Tensile strain rate ;
Stress-Strain Curves 2 BA5Z6757607555 /5
Engineering Tensile strain rate ;
Stress-Strain Curves 26.6526757607555 /5
Evring Plot
Evring Plot
. . strain rate ;
Poissons fatio 04 0.0692899615250087 /s
. strain rate :
Tensile Modulus 1992 MPa 0.0607599615250087 /s
. strain rate :
Tensile Modulus 2171 MPa 0.26652675 7607555 /s
. strain rate :
Tensile Modulus 2148 MPa - GE526757607555 /s
Tensile Modulus 2417 MPa strain rate :

26.6526757607555 /5




MAT 24 automated data fit

L ¥ Linear vJ L ¥ Linear vJ l Zoom Dut J i Zoom i Salact J l Update I

100

90

20

70

&0

S0

(EdW) ssau3g

40

30

20

10

Strain ()

l 6.929E-02 Data » B.929E-02 Export 2.663E-01 Data S 2.663E-01 Export
l Z2.663E+00 Data () 2.665E+00 Export I 2.665E+01 Data gp 2.665E+01 Export

I Modulus

maoleres

s |
7'



Rate dependency tuning

LCSR LCSR

Strain Rate (/s) Stress Ratio Strain Rate (/s) Stress Rato
0.08929 [[1 | ooeam 1
|0.2685 ||1.08454545 45058545 | = | 1 OIEISEEE
12,685 ||1.1090909090909091 | 2865 1081002509050908
12665 |[12363638363636363 | 33 1 206363635358363
lcsr lesr

l X Linear vJ l ¥ Linear vJ l Zoom Dut J I Zoom I Select J l Update

70

Ny

o
@ @R

=]

(®d) reens

(=di) 552435
e

P Y I}
o

hoou
v om e N

S0

"
"

~ob
N

"
A

40 &.cz 2.04 o0s L.age 3.1 812 014 .16
0.0z 0,03 0.04 0,05 0,06 0,07 0.08 Sorain ()
Strain [



Modeling post-yield & failure

lcsr

L ¥ Linear vJ l Y Linear vJ l Zoom Out J I Zoom I Select I l Update I

100

a0

a0

7o

&0

S0

[Ed]) =s2435

40

a0

20

io

Strain [

. 6.029E-02 Data <» B6.920E-02 Export 2.665E-01 Data [y 2.663E-01 Export
l 2.665E+00 Data ) 2.665E+00 Export I 2.665E+01 Data gn 2.665E+01 Export

I Modulus .
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Writing the .dyn file

Ls-Dyna MAT_024 (LCSR)

| LS-DYNA MAT_024 v|
rnid o g MPa pr sigqy etan fail tdel
10025 ||1ed 1991.83642¢ 0.4 |51 I |73 I
C p lcss lcsr wp
LCSR ‘
THAT 024
i mid ro e pr sigy etan fail tdel
Strain Rate (/s) Stress Ratio 10025  1.0E+09 1.992E+03  4.0E-01 5.1E+01 0.0E+00  7.3E401  0.0E+00
iH o D less lesr wp
0.08929 I | 1002 0.0E+00
i eps
|EI.EEEE ||1.D3|]5|]5f1545f154545 | 5.608E-03 1.131E-02 1.864E-02 4.085E-02 2.561E-01 4.458E-01
i es
|2_555 ||1,|:|51|:||:|25|:|9|39|:|9|:|9 | 5.497E+01 5.746E401 5.901E401 5.8982E401 5.958E401 7.387E401
*DEFINE CURVE TITLE
2665 ||1.2063636369636363 | lesr _
i leid sidr sfa sfo offa offo
1002 0 1.0E400 1.0E400 O.0E+00  O,0E400
| i il 01
Csr §.929E-02 1.0E+00
2.6865E-01 .03 1E+00
2. 6865E+00 .081E+00
2.665E+01 .Z06E+00

materealify




Supported Software waeraiy

e ABAQUS
e ANSYS

® Autodesk Algor
® Autodesk Moldflow

LS-DYNA
Moldex3D
Matlab
PAM-CRASH
NX Nastran

Partners
HFABAQUS

4 ALGOR.

B g
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http://www.testpaks.com/ugs.htm
http://www.testpaks.com/ansys.htm
http://www.testpaks.com/abaqus.htm
http://www.testpaks.com/moldflow.htm
http://www.testpaks.com/moldex.htm
http://www.algor.com/?utm_source=Matereality&utm_medium=Partner%2BListing&utm_campaign=Listing%2BOn%2BMatereality%2BInteroperability%2BPartners%2BWeb%2BPage

Conclusion

® Web-Platform to store any material data

® Web-Software to convert data to
— Elastic-Plastic cards for plastics
— Crash material cards for CAE
— Hyperelastic cards for rubber materials
— Injection-molding simulation inputs
— NASTRAN input decks
® Many CAE software supported
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