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intelligent reliable solutions for plastics, composites, metals, foams, ...
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IMPETUS™ - test setup

compression test
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= Compatible with IMPETUS™ Gen. 4 & 5

= Parts of the dynamic tensile test
(basic kit)

Test setup

Piezo load cell

Pendulum Head

Sample holder

Mounting kit for sample holder
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IMPETUS™ - dynamic tensile test

= Compatible with IMPETUS™ Gen. 4 & 5

= Parts of the dynamic tensile test
(extension Kit)

= LED-Lights

= Mount for highspeed camera
= Tinted security window

= Highspeed camera

Video Kommunikation GmbH ____
Technisches Fernsehen ‘
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IMPETUS™ - dynamic tensile test
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IMPETUS™ - dynamic tensile test
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IMPETUS™ - dynamic tensile test
comparison 4a / FAU POM
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IMPETUS™ - dynamic tensile test

comparison 4a / IWM PP-LGF 30
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IMPETUS™ - dynamic tensile test

= Highspeed camera
= |nformation about crack propagation
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intelligent reliable solutions for plastics, composites, metals, foams, ...
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from test to material card

VALIMAT™

Advantage

= Handling of bigdata
= Complex models

» Good correlation to simulation
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VALIMAT™ - handling test data - example tensile test

= |Import of digital image correlation test data with 4a standard template

= Channels in DIC-Software and in VALIMAT ™ must have same numbers
e.g. Channel 22 for Force

= Export data as CSV-File

12,01 2csv I:i|
1 PDDiTi_mE [51,011_Displacement 2P.Y¥ [mm],042 Strain 2P.Y¥ [%],401 Strain Parallelarea-true.X [%],402_Strain Parallelarea-true.Y [%],404_Strain Parallelarea-true.XY [%],411 Strain Areal-true.X [%],412 Strain A
2 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,5.64578769995553,-1.52587850625,0.027008056640625,4.34844970703125
3 0.0299993000000995,0.00179658457100373,0.0179642155197656,-0.00522755680677856,0.01652266821529318,0.000313804163216432,-0.00371453066600458,0.0228996421222712,-0.00180342520379491,0.0148252786656208,-0.01C
4 0.03599550999995%318,0.00255107330467407,0.0259062331653515,-0.00521457238357635,0.02838565011958504,0.00083744745088286,-0.0015527372039€505,0.031557778501555,-0.0115172731255267,0.0336039690808342,-0.01416C
5 0.045999889959555514,0.004473637601305592,0.0447263311410478,-0.0145220331157006,0.0437461672019742,0.00167321825861088,-0.00841737330920571,0.04619566351466091,-0.0141506843275828,0.0454487041052711,-0.02184:
3
7
8

0.059958700000051,0.0061344895961355,0.0613260312693457,-0.021433051390¢€€1,0.060603825655172,0.001€6585800093712301,-0.018147€485240631,0.0616952682111861,-0.0215216623661653,0.0621617584252917,-0.0209612587¢
0.0699984000000313, 0.00804045508915507,0.0803721698368057,-0.0270045630384513,0.0804025087165065,0.0023363428316242,-0.0138279489828474,0.0797264673433191,-0.0254252073386003, 0.0806729494537115,-0.0274595¢
0.07%9982000000509, 0.0103%23231446591,0.10386%173130734,-0.0305400585%795%77,0.10394115135610%,0.00237907213855%057,-0.0252540494775926,0.0927367422338038,-0.0331552405124573,0.106073821330273,-0.02629791042¢

9 0.0899979999999232,0.0130462133966738,0.13037698620167,-0.033%4600760377159,0.129732647449289,0.00322334137134292,-0.0331057380527696,0.121013382216652,-0.0391376343555,0.12884865678591,-0.035448629382578,(
10 0.10595957600000042,0.0175020472283913,0.178860257220358,-0.0273630267598451,0.1787323554€8187,0.00340326548057881,-0.0161362811887454,0.166249796538517,-0.0305009045384451,0.174085730508427,-0.035757204732(
11  0.125957100000082,0.0243348357540487,0.243052521571455,-0.009325€68613720552,0.242789934087683,0.002347753970725486,-0.005812270809757859,0.236534015561659,-0.015703510909853,0.228824462460067,-0.0125952399504
12 0.1359996899999915,0.0284370551828385,0.283966762689116,-0.00158102091163295,0.284391402790117,0.001544701615987051,0.00231258335416419,0.283632517484852,-0.00440372941064271,0.275364876567478,-0.00774612412
13 0.145996699999974,0.03271590574182765,0.326656170499725,0.00658463709241176,0.327508385085861,0.0038%3126278156598,0.00807874696744828,0.325428286680938,0.00264685336228253,0.323669909568345,-0.0019123685654
14 0.155996399999955,0.0373705229194%36,0.373008343483382,0.0122436314073687,0.373012582230351,0.000913414751025875,0.00652602549865267,0.3726189015%2665,0.0126433298769%1,0.36709191800345%,0.006%578405198151
15 0.169996300000093,0.0415772584972929,0.414910656510739,0.0173877830058364,0.416375828%926296,0.00241437117593945,0.0258034161631128,0.396479565068478,0.00569257235222534,0.414139768453615,-0.0004632337315301
1e 0.17595956000000074,0.0455670250257256,0.4546347550571,0.01850078475196881,0.454855461967065,0.0013574376703213,0.0211612852665937,0.438455152806393,0.0140925576534124,0.438355536558562,0.0134238885151626,0.47
17 0.2059955400000025,0.0541325659884837,0.539865263376845,-0.003658114017990514,0.5398810598073054,0.00055858107580621,-0.00410735225976473,0.517282950304331,-0.00680719564675261,0.544154433657737,-0.0174933352
18 0.229994900000065,0.0601530938156234,0.599728413392574, -0.0246683564293709, 0.5989402468267,0.00274027302404859,-0.0178818004224128,0.585954484051639,-0.0345383915979793,0.5911848€67860865,-0.038814743972852
1% 0.239994699999897,0.06300005584979¢66,0.6280242119594045,-0.0355582771718768,0.628053212592858,0.0027250927910091,-0.0285387790714166,0.612614442716074,-0.0425537113682¢617,0.613599243281942,-0.05203427472232
20 0.245994499955557,0.0662461868554356,0.660276627413287,-0.04337418520845%35,0.658963551240233,0.00158633579131653,-0.03899342474689996,0.642335611251344,-0.0465400401483668,0.658380553%43088,-0.0571304300482
21  0.259994300000017,0.0694521789237648,0.6592120461260707,-0.0517411552089984,0.689951512620922,0.0027116278285982,-0.0511461441482772,0.672106032374545,-0.0668222817402562,0.68430549333577,-0.066721138104080¢
22  0.269993999955557,0.07224940659114958,0.719895924405853, -0.0585234728086949,0.722761833080502,0.003572552577046532,-0.0575204585317722,0.699691555327488, -0.06796589580273584,0.719630640435781,-0.084416640743¢
23  0.279993800000057,0.07568463221836591,0.7539959189394,-0.06612523535383€3,0.75454047713327,0.00345557400773672,-0.0581415870509665,0.7337150876557€6, -0.073943131733007,0.742794085104718,-0.087282702129¢€591,
24 0.28%993559555885,0.0788658186438353,0.785563812804538,-0.0745014119524579,0.78574215959653215,0.00374393840124835,-0.0761372670778514,0.758886847435608,-0.0915539815748141,0.790241205174763,-0.0517338185347
25 0.299993399555548,0.0819312226855025,0.815973337401655,-0.08475671398955%38,0.816804337052925,0.00433396554720318,-0.084212542662139%,0.797010210757626, -0.0965340404074413,0.81767474587517,-0.10625811700732
26 0.309%9993200000008,0.0845460155781854,0.841905387810959,-0.095568100463313,0.845932198475605,0.003%9920853702106,-0.0887492486921417,0.820644941940706,-0.106115089973818,0.850749348524085,-0.112234676919602
27 0.339552500000108,0.0938734801076215,0.534355212143847,-0.1270008366956004,0.934328464845051,0.00570189546642255,-0.115255565488644,0.914552704115605,-0.142780735248222,0.5937514383657333,-0.14665326514870¢,
28 0.349995229995554,0.09649508052058856,0.560281705496806,-0.135831886233978,0.964060783677031,0.005239265281599155,-0.132128779964746,0.940589946606138,-0.150472255417319,0.569810653034208,-0.160084542457175,(C
29 0.35999199995592,0.0999835292633389,0.9548690978477€9, -0.1449041650219¢,0.996568446177416,0.005177€0181483275,-0.143527930900381,0.968020993344363,-0.163596024211404,0.956892996819947,-0.1611455592243221,1.
20 0.36%99150000005%,0.103533116771589,1.030007379704%94,-0.15217776829385,1.03115687695447,0.00469936996535521,-0.146417487068819,1.00563326515222,-0.166647139570106,1.03373346757788,-0.17242222672144,1.04091
31 0.379%991600000035,0.106986833210586,1.06418476194811,-0.162455700470666,1.06325841009545,0.00451110122204916,-0.1656093155939,1.03941038797244,-0.17946181036%398,1.06388654790631,-0.18141032752653,1.068624
32 0.389991400000099.0.109687684986583.1.09090541957725.-0.174450487916514.1.09371421960235.0.00510487960725994.-0.173500027607101.1.06365323766516.-0.198266772936834.1.1055071603210%.-0.198127008651139.1.0941
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VALIMAT™ - handling test data - example tensile test

= |Import of digital image correlation test data with 4a standard template

Valimat ver, 0.0 alpha

= D Ha (Y @  Test) Test davabase M Please select 6 files to import X
7 e
m.l_mﬂa I 5 | v " 4 <« Raw_Data » Radioblende+geschacumt+wittmann » TT_stat » Daten_Mercury » v O “Daten_Mercury” durchsuchen 0
i i the i /
[ [ Tester Pr. Cu. Material < Distance of.. Young'sMo... Series Organisieren Neuer Ordner =~ O @
(15} 190220003  sie  sia 42 PPKompakt 30 ) . o -~ ) B
M 190220004 sie  sis 4n  PPKompakt 30 3 [=] Bilder MName Anderungsdatum Typ GroBe
(V1] 190220005 sie  sia 4a PP Kompakt EY [ Desktop Data_K_26 L& 20.02.2019 15:04 Dateiordner
Fe 190220006 sie  sia 42 PPKompakt 30 . K_26_L1. 20.02.2019 14:27 AVI-Daty 118,360 KB
e 190220007 sie  sia 4 PPKompakt 30 Dokumente - - o -
(V1] 190220008 sie  sia 4 PPKompakt 30 =2 3 Downloads K 26 L1.csv 20.02.2019 14:26 Microsoft Excel-C... 450 KB
mme 190220009 sie  sia 4 PPKompakt 30 z D Musik @ K_26_L1.mpr 20.02.2019 14:28 MercuryRT Project... 59 KB
Q B 190220 010  srie sia 42 PP Kompakt 30 E usl =) 3 -
e ma o0 wie G b PoKompt 5, B Videes K26 L2.esv 20.02.2019 14:42 Microsoft Excel-C... A6 KB
ot me 190220012 sie  sia 4a PP Kompakt 0 i K_26_L2.mpr 20,02,2019 14:42 MercuryRT Project... 34 KB
I — Fe 190220013 se  sia 42 PPKompakt 30 il Lokaler Datentrager (C:) [ K_26_L3.avi 20.02.2019 14:46 AVI-Datei 76,280 KB
(1] 190220 014 sie  sia 42 PP Kompakt 0 =
Evaluation of the test 2 . == MaterizlData (\\10.0.0.230) (M:) K_26_L3.csv 20.02.2019 14:47 Microsoft Excel-C... 254 KB
Evalusts 2 E :E"" 45 _sia VMAP @ K_26_L3.mpr 20.02.2019 14:47 MercuryRT Project... 40 KB
opy A
Losd Plts f § Select model data sets Raw Dsta 5] K 26 Ldavi 20.02.2019 14:49 AVI-Datei 24,201 KB
@ Urioad Plots P m— ! P ———— K_26_L4.csv 20.02.2019 14:48 Microsaft Excel-C... 180 KB
[T—— a_sia_Hostacom _ =
con vele ok . Ca3 Not approved @ K_26_Ld.mpr 20.02.2019 14:49 MercuryRT Project... 28 KB
5 18111601_ZugVergleich HostacomXBR
Ferameser mocel = Ineali = ~Suglergieien Hostecom K_26_L5.cov 200220191454 Microsoft Excel-C... 432K8
New rEmeter medel Brzbase Lock T
9 T . = — Redioblende« geschaeumtwittmann @ K_26_L5.mpr 20.022019714:56  MercuryRT Project... 57KB
oo Delete TT stat K_26 Lé.csv 20.02.2019 15:00 Microsoft Excel-C... A3KB
- Model seftings Backup data set (72ip) Daten_Mercury v K26 L6mpr 20.02.2019 14:59 MercuryRT Project.. 55 KB v
Edit > Setup / Start
[oPT] Sﬁ'n Evaluate ’ Measurement log Dateiname: | "K_26_L6.csv" "K_26_L1.csv" "K_26_L2.csv" "K_26_L3.csv" "K_26_L4.csv" "K_26_L5.csv" v‘
XY-plot » Measurementcurves. 0
~Postprocess —————— Mean value curves » Import 5 4a Standard (incl. DIC) (b) \ Eifen | | =R |
Plot material Database » ASCI / Excel
Compare Model Pythen scripts » B T
Create Report 0_Visual_3PB_Kompakt (190218_010) »
Create card
right 4a engineering GmbH - 26.02.201
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VALIMAT™ - handling test data - example tensile test

= |Import of digital image correlation test data with 4a standard template

500.00

Channel 10, Displacemengt Crosshead %/ [mm)]
Channel 11, Displacement 2P Y / [mm]

Channel 18, Displacement Calculated /Jmm]

Channel 22, Force / [M]

Channel 40, Strain Areald true ™ /[ [-] cbn from 422
Channel 41, Sirain Aresd frus X/ [-] gonvertet from 421

Channel 42, Strain 2P Y|/ []
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400.00
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VALIMAT™

= |Import of digital image correlation test data with 4a standard template

- handling test data - example tensile test

Evaluation tension

Stiffness evaluation

Falet] ] 190220_015|

Fl |dentification of failure 1-automatic
tend 0
tfail 0
alphamax_ep 5
alphamax_dp 5
Ffail 005
tfailfac 10
Fperc 0.8
trecovfac 20
b_criterium ]

[ Stress evaluation

gtrue calculated, e true from DIC (local, v=measured)

Mo evaluation

Results

g eng. £ eng (crosshead)

oeng, £ eng (local)

aeng, € eng (global)

ofrue, etrue (local, wv=0.5)

atrue, etrue (local. v=measured)

o true calculated, £ true from DIC (local, w=0.5)

o true calculated, £ true from DIC {local, v=measured)

|<{|{| Mew

.2 from measurement (frue stress)




intelligent reliable solutions for plastics, composites, metals, foams, ...

[OimPETUS 4 vALIMAT fdmicromEc EIFIBERMAP

va
(0 4
L»ap /
Hardening Anisotropic
D A Spi
S o
Triaxiality Damage/Failure
Composites (Carbon)
efficient from test to validated 3D anisotropic individual mapping
dynamic testing material cards material cards process information
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Valimat ver, 0.0 alpha - X I

D E @ Tez” Testdatabasza M > Reuon)’ M curmes)’ Viewer) a[ti) \r[()} s[()} Fir) |' F[s))’ E[Ii) sig[eps}} epspnt(aps)
@ @ Test method Veloc “ =
= clocty o Ori ion of the test specimen | - e = 8317
Database a ul the test men G_0Q2 (180528_089)
Dota directory D Tester Project name Customer |/ Material | Name of th... Series Thickness | Wi g:ﬁé (180 '2::122;
Test plan =) Orientation of the test specimen: 90 7825 ey n?g ]H':
DE-Import =| Temperature of the test specimen: 0
FiE [B] 180615011 kgir GFK G011 Vergleich 2.108 154
Testdata FiE B 180615012 kgir GFK 6012 Vergleich 2108 15
New i 3 180615013 kgir GFK G_013 Vergleich 2.108 154 57.33
g i : g
i =| Temperature of the test specimen: 23 %
Messurement FE 3 180528089 daeng ski MCT GFKC 6.Q2 uD 21 15.! g
2 ' [
E— ﬁ E 3 180528_103  daeng ski MCT GFK G.05 up 2.107 15.: e
Fi:z 3 180528_126  daeng ski MCT GFK G.08 up 2,103 15.
) Import Fi: O 180528_127  daeng ski MCT GFK G.an up 2103 154
(ﬂ' Show curves F‘ [ B 180528_128  daeng ski MCT GFE G_0Q14 up 2.102 5
Evaluation of the test =l Velocity: 2.5 16,49
Evaluate | Orientation of the test specimen: 0
Load Plots =| Temperature of the test specimen: 23 %
- _\——“_‘_‘—-\__,
Unlozd Flots FilZ [QH = 0528102 sre ski MCT GFK 612 up 2.108 15. veo ‘—*—\:s,________:‘__.ﬁ——_,__—__%_‘
;:_._ Mean value plots ﬁ ] B H == 180528_106  srie ski MCT GFK G_L12 MD 1.9 15.4 “0.00 46.35 9271 139.06 185.42 23177
a S v Time [s]
Parameter model
New Parameter model | Madel database | Optimizati =)} Fi) > Fis) | sigleps),)” epsprtieps))” Pastprocess”, ) Material model |
_ﬁ i 180910_012 Material Designvarizbles Layers Mzterizlcard MMEC
oyl Copy /18 -
Image Comment 1451.40
Optimizati .
ptimization Element size B = 3PBST_Opimmps_ | deg.rest
Create o = 1.1_3PBST_0pimmp. m_Odeg.res1(avg:22%/ max:71.
Additional seitings 3PBST_Opimmps_lwS0mm_45deg.res1
Edit = Material behaviour 1.1_3PBST_Opimmps. IwE-Dﬂm_4E-deg.res1(avg:1B.E-%.n’r-rlj -
[SF T Start Bl Material source Implemented 118088 [— reet
Post Elasticity Mot isotropic elastic 3PB_1580g mps. omm_0.res1
CSIprocess - 1.1_3PB_1580g_3p5mp 50mm_0.res1(avg,
Plot material Pla_smw No - 3PB_1580g_2p5mps_lw50mm_45.res1
FailurefDamage Composite e59.97 1_3PB_1580g_2p5mps_lw50mm_45 B
Compare Model i * i 3PB_1580g_2p5mps,
. P =] Material card MAT_LAMINATED_COMPOS ~ = 13 19;%'3 TP, |
= 3 0 SMpE_Iwo
Create Repor: “MAT_SAMP-1 (*MAT_187) - iy -
o
*MAT_COMPOSITE_DAMAGE (*MAT_022) L‘cL‘,
*MAT_ENHANCED_COMPOSITE_DAMAGE (*MAT_054) 7925
Create card "MAT_LAMINATED_COMPOSITE_FABRIC (7 _058) |
MAT_RATE_SENSITIVE_COMPOSITE_FABRIC (*MAT_158)
*MAT_LAMINATED_FRACTURE_DAIMLER_PINHO (*MAT_261)
MAT_LAMINATED FRACTURE _DAIMLER_CAMANHO (*"MAT .~ |, J—
*MAT_ANISOTROPIC_ELASTIC_PLASTIC (*MAT_157) N
"MAT_4A_MICROMEC ("MAT_215)
MAT_4A_MICROMEC (*MAT_215+Carbon w
-219 8 =
-0.01 328 6.56 9.85 1313 185.42
| << Mew I Save I Cancel ‘ > I >> | Displacement [mm]
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VALIMAT™ - composites

Layer structure as in real part

—_ Layer structure as in real part
A
45°
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VALIMAT™ - composites - example GFK

= Layer
= 2mm UD 9 Lagen 327g/m?, FVG 56%

= 1.8 mm MD 8 Lagen 327g/m?, FVG 56%
(+45, -45, +45, -45, sym.)
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VALIMAT™ - composites - example GFK UD

= Density & Stiffness
Calculation of composite values based on fiber and resin values with
VALIMAT™ module MMEC

Parmmeter model l/ Model dalzhasel

(7] 180210_027| | Material | Designvariables | ayers | Materialcard MMEC
T . L—dwsss | Ceomert ) |
= Micromec Endless fiber reinforced plastics I ~ fComposite Density 1990 [g/dm®]
— c El1 40970 [MPa]
. " c E22 11140 [MPa]
Density of the matrix _ 1150 c E33 11140 [MPa]
E-Modulus of the matrix 4000 c Gl2 4647 [MPa]
Poisson's ratio ofthe matrix| 0.3 c_G23 4072 [MPa]
Yield strength ofthe matrix | 50 c_G3l 4647 [MPa]
c_nuezl 0.069459 [1]
Strgng]‘h atpreak ofthe mat 85 < nue3l 0.06945 [1]
Failure strain ofthe matrix | 0.06 c_nuesz 0.3674 [1]
B Fiber fc R11C 200 [MPa]
Fillerlength 20000 fe RLIT 800 [MPa]
: - fc R1Z 20 [MPa]
Fillerdiameter 20 fc_Rz2zC 160 [MPa)
Volume (g) / Masspercent( ¢ fo_R22T 88 [MPal
Volumepercent (i) 56
Masspercent () 746
Fillermaterial E-Glas v
Fiber
|<<|<| New Save Camel|>|>>|
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VALIMAT™ - composites - example GFK

= Stiffness on UD 9 layers
= Definition of layers

= Simulation of tests with calculated values

Pammeater model” ]/- Model database ]

0°

nnnnnn

R

-
.
.
M c
250
o o

Force [N]
N

80 1.00
\\\\\\\\\\\\ [mm

120
)

0.1 mm/s 3.5 m/s
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|r‘|-":| 1?:?1:_:23” Material | Designvariables | Layers
MateriallD Thickness
[» 1000000 1 0
1000000 1 0
1000000 1 0
1000000 1 0
1000000 1 0
1000000 1 0
1000000 1 0
1000000 1 0
1000000 1 0
o
900
* B Lt +
£ " + " *
eeeeeeeeeeee mm]
0.1 mm/s 2.5 m/s
N P H Y S | C S w E T R

Density

&
Stiffness

Validation
Stiffness

!

Strength

!

Validation
Strength
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VALIMAT™ - composites Example GFK

= Validation of Stiffness on MD 8 layers

= Definition of layers

= Simulation of tests with the values of

UD 9 layers
= Variation of material properties if necessary

" Parameter moder i " Model database I

[7@

13:3':_:11||

] Designvariables Layers

|

MaterialID

i
*
+
-
.
* +
.

| 45° §

[

100.00
-
e
-+ +
0.00
0.00 1.00

200
\\\\\\\\\\\\ [mm

50.00
>
-
-
0.00
0.00 1.00

0.1 mm/s 3.5 m/s
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Density
&
Stiffness

Validation

Stiffness

Strength

!

Validation
Strength



VALIMAT™ - composites Example GFK

= Strength on UD 9 layers

Definition of layers

Simulation of tests with the values of
UD 9 layers and values for strength

Optimization of strength material properties

If necessary

uuuuu

aaaaaa

aaaaaa

1400.00
Oo
0

* /-/:.f./.t
N Lot

400 s
\\\\\\\\\\\\ [mm]

Force [N]

"
.:1
*7
0”
+%)
B
B
N
o

00 500 200
eeeeeeeeeeee [mm]

0.1 mm/s 3.5 m/s
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" Parmmeter model | ” Model database l

(V]

Material

I Designvariables |

Layers

ot ok b ek el b ok b ek

Density
&
Stiffness

!

Validation
Stiffness

Strength

Validation
Strength
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VALIMAT™ - composites Example GFK

- Parameter model® I] -.Modeldatabasel

I e 180910_011 ateria ignvariables ers

= Strength on MD 8 layers Fl Lt [Oonodier [ Lowe | Density
= Definition of layers M — Stiﬁi‘ess

= Simulation of tests with the values of oo 1 N

UD 9 layers 1000000 : % 1

1000000 1 90
1000000 1 0 Validation
1000000 1 %0 Stiffness

1000000 1 0

zil "
— o . Strength

»"’M
s

% ")\
\‘q. "
%

Force [N]
N

-

\y
|

¥
1/

s000 /' ‘“M% R Validation
50.00 .;;e‘”
/ & ‘ Strength
e o o e Dlsplal:‘:rrfzm[mm] e ’ ’ ) e e ’ ’ DD\sp\aE‘:r:an [mm]‘EDD i o = o
0.1 mm/s 3.5 m/s 0.1 mm/s 2.5 m/s 0° 45°
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Summary

= IMPETUS™ - dynamic tensile test
The easy way to conduct
dynamic tensile tests

= VALIMAT™ - handling test data
The easy to use software to manage
nearly all test setups

= VALIMAT™ - composites
The easy workflow to generate
material cards for composites
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Validation

A ob )
y : L Strength

Yy MD 0° MD 45°

Validation Stiffness

/ uD 0° UD 45° Ub.90°
/ 1—*—1- \, Density & Sitffness




Thank you for your attention




