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Total Materia used for determination of the materials properties.

Om Total Materia

Total Materia is the world’s most comprehensive materials database, oy
having more than 20,000,000 property records for over 450,000
metallic and non-metallic materials presented in 26 languages.

This database is world class quality, service and support, being
trusted in over 160 countries, the smallest companies to global TR
industry leaders all receive our complete specialist technical support. - -

Ultimate &l in One Soluthor = The Engineering Community Hew Opportunities in Design

Fig.1. Total Materia database
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Total Materia used for determination of the materials properties.

Total Materia database help solve diverse engineering challenges
from the simplest to the

complex, being used in: medicine industry, aerospace industry,
energy industry, automotive

industry, machinery industry, engineering industry, diversified.

By example, for the alloy Ti6Al4 V, we want to know the chemical
composition and the

mechanical properties, and we click on Advanced Search, as in the
Figure 2.

O Total Materia
The Werld's Most Comprahensive METALS Databass

-1 Approval

—— Full Text Search

Elamant Min Max Elsmant Mir Max Eliasiaint Min M

Fig.2. Advanced Search
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O Total Materia | .

— Desig Standard

In the figure 3, it is presented the choice of the standard in function S —
of the country and group of materials.

It was choosing the alloy Ti6Al4V, making part of Titanium materials e
and was choose European Union standard, as in Figure 3. It must — =3
specify the material type, as example Bulk Materials, in Figure 4. -

Green Line

HLOoC_famEmoO0

Fig.4. Material type
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Material gioip i European Union/EU X v
Q | e :
Finland
SFs
fe
ymer France

In figure 5, it is specifying the material group and in this case, Caments
nonferrous alloys and European standard choice, as in figure 6. |+ 0 rooms

When we give a quick search, as in figure 7, are presented different
Ti6Al4V producers from different countries and using different

standards.

Fig.7. Different Ti6AI4V producers
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The results it is the mechanical properties of the alloy Ti6Al4V, l
conforming of FR AFNOR NF standard, as in figure 8 and figure 9.

In figure 9, the database gives us all information about the
mechanical properties of the alloy Ti6Al4V in function of the
temperature used in the process where it is used this material.

Fig.9. Mechanical properties Ti6Al4V at the temperature between 0-30°C
° Compaosition

In figure 10, the database shows us the chemical composition of the
alloy Ti6Al4V.

MIM-Ti6Al4V-600 /B~ 0

© Fig.10. Chemical composition of TieAl4V

Last upsate 2010-08

Fig.8. Ti6Al4V standard Fr AFNOR NF-Mechanical properties
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2. Total Materia database — Advanced Research for alloys

.......

In the case of Advanced Research, by example for the Ti6Al4V,
producer Vday Additive Manufacturing Technology Co., it is
given the classification of different Ti alloys producers, as in

figure 11. o o ,

Fig.11. Ti6AI4V alloy used in Additive Manufacturing
In the figure 12, are presented the mechanical properties of
Ti6Al4V used in Additive Manufacturing, for different o | . =
temperature domains. . =

Fig.12. Mechanical properties of Ti6Al4V used in Additive Manufacturing
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Tlélﬂfld-\f (PROPRIETARY)
2. Total Materia database — Advanced Research for alloys

The chemical composition of Ti6Al4V used in Additive
Manufacturing is given in the figure 13. In the figure 14, the
physical properties of Ti6Al4V used in Additive

Fig.13. Chemical composition of Ti6AI4V used in Additive Manufacturin
Manufacturing, for different temperature domains. ) ’ )

! 100 - 124 GPa

2 2.5 kg/dm*

7.6—7.910°5/°C

<]

1600 — 1750 °C

Fig.14. Physical properties of Ti6Al4V used in Additive Manufacturing
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o Heat T t t
2. Total Materia database — Advanced Research for alloys —
The data base gives us details Concerning the heat treatment Fig.15. Heat treatment used for the alloy Ti6Al4V used in Additive Manufacturing

used for the alloy Ti6Al4V used in Additive Manufacturing.

Fig.16. Metallography details for Ti6Al4V powders used in Additive Manufacturing
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2. Total Materia database — Advanced Research for alloys

° Joints o
ity +

: Fatigue Data

Fig.19. Different variants similar alloy of Ti, used in welding and in brazing

Ti6AldV (PROPRIETARY)

Fig.21. Fatigue data given for Ti6Al4V used in Electron Beam Melting (EBM)

e Equivalents Finder
= PROPERTIES

Fig.20. Stress strain diagram for Ti6AI4V used in Electron Beam Melting (EBM) Fig.22. Equivalents finder
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3. Total Materia database — Search algorithms used for identification the unknown metallic materials

For the chemical composition Co 54,31 %, Cr 23,08 %, Mo 11,12
%, W 7,85 %, Si 3,35 % and Mn, Fe < 0,1, using the algorithms of
the Total Materia database, it will identify the material with this
chemical composition.

Advanced Search - Add criteria

- 24 Not Allowed @ X

Wy ADD 10 stamcH

Fig.26. Algorithms used for identification the unknown materials CANCEL

Fig.27. Chemical composition selection
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4. Total Materia database — polymers, ceramics and composite materials

Total Materia database is used too for the polymers (Fig.31), ceramics and composite materials.

The database given 125 results of PLA types, as in the figure 32.

1 PLA
1 PLAH
w 3 PLA Crystal Clear
i PLAExtrafill
i PLAFilament PROPRIETAR

& PLAPlus ProSpeed peRETAY

7 PLAPmemium Filament

3 PLAPrografen color

Fig.31. Total Materia database for the polymers

Fig.32. 125 results of PLA types existing on the database
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4. Total Materia database — polymers, ceramics and composite materials

In figure 33, are presented the mechanical PLA Crystal Clear

properties of PLA crystal clear.

Database give us the manufacturing processes =

of PLA crystal clear, such as 3D Printing and om—
temperature used in the manufacturing

processes, as in figure 34. et QO cemsvin

Manufacturing Processes :

Reference for the selected material and condition Fig-aa‘ Mechanical properties Of PLA cwstal clear

Fig.34. Manufacturing processes of PLA crystal clear
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5. Conclusions

In the last years, the materials developed very much, appeared different news materials with very interesting
properties realized by different world companies, that can be used in Additive Manufacturing and in other
manufacturing domain to realize medical parts or for industrial domain and grace to this database, all
materials developed are introduced in this platform, giving us the possibility to choose, the chemical
composition, the mechanical properties, or using the search algorithms, finding the unknown material, in
function of the chemical or mechanical properties.

The implications of the present research would be interesting for the manufacture by Additive Manufacturing
different medical parts, using different materials using the database Total Materia, or others to know the
mechanical and chemical properties that are very important to establish the manufacturing parameters and
manufacturing systems and tools.
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