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a = new? +++ what's new? +++ what's new? +++ what's new? +++ what's
Now available on SpringerMaterials:
— ® Database on Inorganic Solid Phases {read more..)

« Database on Thermophysical Properties {read more..)
- GHS

® 5 new Landolt-Barnstein Yolumes (read more. )
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4. More to come ...
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What is Landolt-Bornstein? @ Springer

the language of science

® > 200,000 pages | > 100,000 online documents | > 150,000 figures

® > 250,000 chemical substances | > 1,200,000 literature references

C4H4KNaOgq [o) ol%
+ [94G1]  Goff&, B.. Baronnet, A Morin, G.: Eur, J. Mineral. 6 (1994) 897

\ 7| .
C- CH'CH— C K Na [94G2]  Gregori, D A., Mercader. R.C.: Hyp teract. 83 (1994) 495
/ | | \ )

. JB. Leinenweber, K.. Weidner, D.J., Tan. K.. Von Dreele, RB.: Am. Mineral. 79 (1994) 193

250,

] idn
[%4R1]  Rancourt, D.Gi.: Phys, Chem. Miner. 21 (199
O O [94VI]  Villieras, F., Yvon, J., Cases, JM., De Donato, P, Lhote, F., Bacza, R.: Clays Clay Miner. 42 (1994) 679.
OH OH [95B1] S.W., Banfield, J.F., Barker, W.W., Katchan, G.: Am. Mineral, 80 (1995) 65.

Bai
[95C1]  Catti, M., Femaris, G, Hull, S., Pavese, Az Phys. Chem. Miner. 22 (1995) 200

C4H60 H (95W1)  Weleh, M.D.. Barras, J.. Klinowski, J.- Am. Mineral. 80 (1995) 441
Vd (9521]  Zhan. ... Guggenheim. S.: Clays Clay Miner. 43 (1995) 622
H4C =CH =CH -C e
N

K.. Schulz R: Phys. Chem. Miner. 23 (1996) 241
Minera 1996) 676.

B.: Am. Mineral. 81 (1996) 67

[97DI]  Drods, M., Trautwein, A.X., Knig, L. Suess, E., Bender Koch, C.: Phys. Chem. Miner. 24 (1997) 281

[97G1]  Grevel, K., Fasshauer, D.W,, Erzner, S.: Eur. J. Mineral. 9 (1997) 138,
[88B1]  Baidey, § W Clays Clay Maner. 36 (1988) 193
[S8B2]  Baikey, 5 Am Rev. Minezal 19 (1955) 347
[S3B3]  Berman, RG] Perrol 39 (1888) 445
[ssm1] ey, C.. Phys, Chens Miner, 16 (1958) 180.
[ssPL X 6.
. Am M i
2] ska, v . inc Proc. 10°C Clay Mineral Petral, Ostraca, 1988, p. 113
PI) Percival, |
L — . Fuau

w
Lister, 15 Clays Clay Mises. 37 (1955) 163,

al. 74 (1989) 1113
Tay Miner 37 (1989) 511
989 633

® Systematic and comprehensive evaluation of data by renowned
authors and editors (... since 1883)
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@ Springer

the language of science

® Hammering Man ¢ 200,000 pages = 400 Volumes
at the Frankfurt Fair =24 m piled up
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What does “critically evaluated” mean? @ Springer

the language of science
= LANDOLT-
/Temperature measurementSQ BORNSTEIN
B : — 40

Journal article cited
in SpringerMaterials.
Now more than
1,200,000 citations
Included!
_J

Editors & Authors

Cheémical
wSaences

*Pick best results
*Describe optimal
experimental set-up

a4 0T

Paper 4, *Give physico-chemical

published by \background information/

6 R. Miinz, S. Scherer

Paper 1,
published by published by

\@ Springer @

Paper 2, Paper 3,

published by

WILEY



http://eu.wiley.com/WileyCDA/WileyTitle/productCd-2044.html

Particles, Nuclei Electronic Structure

& Atoms (14.528%) & Transport (4885*)
Molecules and Radicals
(25.044%) Magnetism
(7594%)
Semiconductivity
(5988*)

~ Crystallography
(6831%)

Multiphase
Systems (4542%)

AStro- & Advancedv. :
Geophysics Technologies (462*)

(1686%)
Advanced Materials (181M

ca. 100,000 online documents from “Landolt-Bornstein” R. Miinz, S. Scherer
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For Libr
Particles, Muclei and Atarms |-"" Advanced Technalogies
Molecules and Radicals Refractory, Hard and Intermetallic Materials
Electranic Structure and Transport Title Page, Contributors, and Preface -:A i
Magnetism Imtroduction ~2 A .
Refractary metals 2 1
Serniconductivity Hard materials

Introduction d: 1

Raw rmaterials used in the production of hard materials d: | PDF DOCU m ents
Crystallography Production rmethods d: 1 -
Properties of hardmetals and cermets 5 i
Froperties of diamond and cubic boron nitride

. . aa
Multiphase Systems Applications W 1 -
Health, safety and ecology .5 i
Acknowledgerments i

Superconduckivity

-

.

Thermodynarmics

Advanced Materials

=

advanced Technologies Figu.res = .
Flqures 1 5 1
fstro- and Geophyvsics Figures 2 : i
Figures 3 =2 i

Inorganic Solid Phases < :j';I'-“’ES ‘51 & i u |nf0 DOC uments
_ _ igures X i

-

Thermophysical Properties - References "': i

Intermetallic materials
Introduction i

> 1
Taopical intermetallic material
Production rethods S 1
Intermetallic materials for structural high temperature applications

References . 1

Cherical Safety

=

=

-

Springer 2010 Imprint | Contact | Disclaimer | Systern Requirements Powered by Informatik 11
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Le=sezeichen x
B Ciptionen ~

& PREVIOUS DOCUMENTFILE
& MEXT DOCUMENTFILE
|[| Title Page, Authors, Preface
|[| 1 Introduction (P. Beiss, R. Ruthardt, |
|[| 12 Refractory metals (G. Leichtfried)
E] 13 Hard materials (G.E. Spriggs)
=% 14 Intermetallic materials (5. Sauthoff)
|[| 14.1 Introduction
& 142 Topical intermetallic materials
|[| 14.3 Production methods
= |[| 14.4 Intermetallic materials for struc
4.1 Basic propertie
14.4.2 Titaniurn aluminide allohN
K] 14.42.1 Phase diagrams

El 14422 Ti3lAl-base alloys
K] 14.4.2.3 Tialbase alloys
4 4.3 Iron aluminides
=K 14 4.4 Theker aominides
# K 1445 Silicides
|[| References for 14

T=1025C

Ti

T
. TioAls

= Actual Documents
Subscription Requi

2]

B Figures

(TiCoAL,
20

Fig. 14.4. Isothermal section of the Ti-Al-Cr
phase diagram at 1025 “C [9TP1] - see also

Cr

Y,
40 60 \cml /80
Al content ¢, [at.%] Crghlyy

14.4.2.2 TizAl-base allovs

14.4.2.2.1 Compositions and applications

Warious TisAl-base alloys have been developed whig
further elements for obtaining an optimised bal

Al [97X1. 98H3].

Text

itain niobium as major alloying element and
e of strength, deformability, toughness and oxidation

resistance. The alloys are two-phase or three-phase and contain additional phases be'r:-.ides, the phase Ti;Al

which is known as the o phase. The usual additional phases are the B phase_which is Ti-rich
has the b.c.c. structure or is ordered with B2 structure, the orthorhombi
and/or the @-type phase TiyAlLNb with BE, structure [92B1, 95B]. In a
been used as matrices for intermetallic matrix composites, which rely pri
SiC fibre SCS-6 [92L]. Current TizAl-base alloys with engineering signific

Table 6. Important TizAl-base alloys [92B1, 95B].

and which

Tables ave

Zted in Table 6.

Type Alloy [at.%] Designal Phases
(V5] Ti-24Al-11Nb 24- oy + P
Ol Ti-25A1-11Nb 25-11 oy +

9 R. Miinz, S. Scherer



Springer Materials The Landolt-Bornstein Database &) Springer

Bibliographic Information for 10.1007 /10858641_18

Cite as:

Sauthoff, G.: 14.4 Intermetaliic materials for stroctura! high temperature applications, Beiss, P, Ruthardt, R., Warlirmont, H, {ed.). SpringerMaterials - The Landolt-
Barnstein Database (http:/Awww springermaterials.com), DOI 10,1007/10358641_18

Source:
Related Documents:

Title 14.4 Intermetallic materials for structural high temperature applications
In 14 Intermetallic materials
Author . Sauthoff

Fowder Metallurgy Data. Refractary, =
Hard and Intermetallic Materials

1 Introduction
Part of  Landolt-Bdrnstein - Group VIII Advanced Materials and Technologies 17 Refractary rmetals

Murmerical Data and Functional Relationships in Science and Technology

¥olume 2A2: Powder Metallurgy Data. Refractory, Hard and Intermetallic Materials 13.1 Introduction

Edited by P, Beiss, R, Ruthardt, H. Warlimont 13.2 Raw materials used in the
Chapter-DOI  10.1007/10858641_18 production of hard materials
Book-DOI 10,1007/b83029 (Volurne in Bookshelf) 13.3 Production methods

134 Properties of hardmetals and
cermets

13.5 Praoperties of diamand and cubic
boron nitride

13.6 Applications
13.7 Health, safety and ecalogy
13.8 Acknowledgerments

=B Figs, 13.1 - 13.91
Download & _ el . ll

Table of Contents:

Intermetallic materials for structural high temperature applications
Basic properties of constituent phases

T e alloys = Free-access Info Documentp
Ti{3tal-base alloys
Tial-base alloys

Iron alurninides

Fhase diagrams
Fe{3tal-base alloys

10 R. Miinz, S. Scherer
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Periodic Table

Particles, Muclei and Atoms

Molecules and Radicals Datab aS e O n
Electronic Structure and Transport . .
) Inorganic Solid

rMagnetism

Semiconductivity v

Superconductivity

“Linus Pauling File”

Crystallography

Thermodynamics

rMultiphase Systems u PhySICaI Propertl eS
Advanced Materials (44,000 Data Sh eetS)
dvaneed Technologes = Structure/Diffraction Data

Astro- and Geophysics

(123,000 Data Sheets)

* Phase Diagrams
(23,000

Inorganic Solid Phases

Thermophysical Properties

Chemical Safety
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Al-Fe-Ti, ternary phase diagram, isothermal section
Element System: Al-Fe-Ti

Inorganic Solid Phases - phase diagrams

Diagram details: Al conc.[0-50 at.%] vs. Fe conc.[0-50 at.%] vs. Ti conc.[50-100 at.%]

& )

Ll
wase Diagrar Z975737 '.}

from:
Zeibold A., Seibold 4., Seibold &, Seibold

: "Phasengleichgewichte in den terniren Systermen Ti-Fe-0 und Ti-Al-Fe", 2. Metalllkd, 72 {1981 712-719,

Diagram details: Al conc.[0-30 wt. %] vs. Fe conc.

O T

30 wt.%] vs. Ti conc.[70-100 wt. %]

liInorganic Solid Phases:

R Overview of Relevant
wase Diagrar C975734 ) Data Sheets

frorm:

Yolkova M.a., Kornilov I.I: "PHASE EQUILIBRIUM MIUM-RICH Ti-Al-Fe ALLOYS", Russ, Metall, 3 (1970} 134-137,

Diagram details: Al conc.[0-45 at.%] vs. Fe conc.[0-27 at.%] vs. Ti conc.[55-100 at.%]
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Element System: Al-Fe-Ti
Ternary Phase Diagram
Investigated Concentration Ranges: Al conc.[0-50 at.%] vs. Fe conc.[0-50 at.%o] vs. Ti conc.[50-100 at.%o]

Constitution Entry Summary

System  Al-Fe-Ti
Diagram Type ternary, isothermal section
Concentration Range partial composition; Ti-Tial-TiFe / 50-100 at.% Ti
Temperature 295 K
Investigation experimental
APDIC non-APDIC

Reference

Seibold A.: "Phasengleichgewichte in den terndren Systemen Ti-Fe-O und Ti-al-Fe", 2, Metallkd, 72 {1981) 712-719.

Phase Diagram

Published Phase Diagram

Figure 19
Title  Al-Fe-Ti isothermal section at 25 °C
Parameters Al conc.[0-50 at.%] vs. Fe conc.[0-50 at.%] vs. Ti conc.[50-100 at.%]

Redrawn Phase Diagram

Concentration range partial composition; Ti-Tial-TiFe
Enlargement 0.6

Fe 25°C (298 K)

Actual Data Sheet
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Periodic Table

Particles, Muclei and Atoms

Molecules and Radicals Datab as e O n

Electronic Structure and Transport

Vagnetism “ Thermophysical
Merties

Semiconductivity

Superconductivity

Subset of the DDBST /

Crystallography

Thermodynamics DO rtm un d Data. B an k
rMultiphase Systems SOftware
ﬁjuance:l Mat:ria:s . &_ Sepal‘atl on TeC h No | Ogy
Adwanced Technologies

|ﬁ5tr|:|— and Geophysics | ThermophySICal PrOpert|eS Of
Inorganic Solid Phases < 1 I "

I| Thermophysical Properties

N\

Chemical Safety

ary Mixtures
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Methanol / Water
Thermophysical Data in the Dortmund Data Bank

Components

Mo. |Formula |Molar Mass |CAS Registry Mumber| Mame

1 CH40O JZ2.042 67-36-1 Methanol

Z HzO 15.015 F732-18-5 W ater

List of Available Properties

Aotivity Cl:uefficiem:‘s at Infinite Dilution - € ﬂThermophySicaI PrOPertieS‘ .
pee Overview of Available Data

Excess Heat Capacities :

Heat Capacities ::" 47
Excess Enthalpies :

Solid-Liguid Equilibria =

Excess Yolumes ::‘

Densities -

Vapor-Liquid Equilibria :

Dortrmund Data Bank Edition - 2009, Integrated in SpringerMaterials - 2010
Dartrmund Data Bank by DODBST - Dortrund Data Bank Software and Separation Technology GrmbH
Springer & DDBST SmbH 2010, All Rights Reserved, Version 2010.04,

Springer 2010 Irprint | Contact | Disclaimer | Systermn Requirernents Powered by Informatiks 1T

Recognized as: Springer Affiliates [2000093925] « Springer eProducts Test [20000920230]
Rerote Address: 172,20,31,38 User Agent: MozillafS.0 (Windows: U; Windows MT 5.1; en-GB; rv:1,9,.1.3) Gecko/20090224 Fireforf3.5.2

1
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Methanol / Water
Activity Coefficients at Infinite Dilution

Components

Mo. |Formula|Molar Mass |CAS Registry Number| Name

1 CHqO 3z2.042 67-56-1 Methanol

z HzO 15.015 7T32-18-5 W ater

Actual Data Sheet

Water solved in Methanol

Temperature [K]|Activity Coeff. at Inf. Dil.[Measurement Method |Source
295.15 1.6300 CPEQ 4
295.15 4.1800 OTHR 2
307.75 1.6000 EBLL 1
313.15 Z.2000 STAT 3
317.85 1.5000 EBLL 1
323.15 3.2600 OTHR 2
327.85 1.7000 EBLL 1
333.15 1.7700 CPEQ 4
337.05 1.7600 EBLL 1
IELE R T.oran CPEQ 4
Download Data Table as CSV File
TTist of me ement methods E
Short Term Explanation - -
CPEQ calculated from phase equilibria Data aV al | ab | e aS CSV FI I e
EBLUL ebulliometry
OTHR other techniques
STAT static method

List of References

Bergrmann D.L., Eckert C.A.: Measurement of Limiting Activity Coefficients for Aqueous Systerns by Differential Ebulliometry, Fluid Phase Equilib, 63 {19913
141-150

Schridt T.w.: Determination of Infinite Dilution Activity Coefficients {garmma infinite) using Molecular Beams, US-Patent {1980) 1-16
Belousay W.P., Makarova N.I., Sabylin I.I.: Thermodynamic Properties of the Water-Ethanol-Dioxan Ternary System at 25°C, Winiti {1973) 1-10
Pierotti G.J., Deal C.H., Derr E.L.: {Addendur included), Ind.Eng.Chem. 51 {1959} 95-102

[

M

w

N

Methanol solved in Water

Temperature [K]|Activity Coeff. at Inf. Dil.[Measurement Method |Source
273.35 1.2300 STAT 26
283.15 1.4000 STAT 26
283.15 1.4100 DILY 2z
293.15 1.5500 DILY 2z
293.15 1.5500 STAT 26
293.15 1.6800 STAT 16
293.15 Z.6900 GLCI 1
297 .45 2.1z00 GLCI 2
295.15 1.5300 HENR 15
295.15 1.5300 CPEQ 23
295.15 1.5800 GLCI 17
295.15 1.6400 GLCR g
295.15 1.6400 DILY &




Springer Materials The Landolt-Bornstein Database

Advanced Search

Particles, Muclei and Atoms

Molecules and Radicals

Electronic Structure and Transport

Chemical Safety

rMagnetism

Semiconductivity

Superconductivity

(44,000 Documents)

Crystallography

Thermodynamics

rMultiphase Systems

Advanced Materials u REACH (RegIStl‘athn, Eva|uatIOn,

sdvanced Technologies Authorization and Restriction of
Astro- and Geophysics Ch em |Ca| S

= GHS (Globally Harmonized System)
" ROHS (Restriction of Hazardous

Inorganic Solid Phases

{J “m

Thermophysical Properties

(-
|| Chemical Safety

= WEEE
Ele
Equipment)

aste from Electrical and




Chemical Safety Data &) Springer

the language of science

® 44,000 documents on REACH | GHS | RoHS | WEEE
® ldentifies recognized potential dangers of a substance
¢ Standardized classification and labeling

® European Union Regulation requires all companies manufacturing or
Importing /exporting chemical substances to/from the European Union
In quantities of > 1 t/a to register at European Chemicals Agency
(ECHA)

® SpringerMaterials has been official identified as a REACH
compliant provider by the European Chemicals Agency (ECHA)

° Inion instantly available under one source — one-stop shopping

©

18 R. Miinz, S. Scherer
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European regulations regarding benzenemethanol {C7Hg0)

Name benzenemethanal Formula: C7HgO
CAS-RM  100-51-6 Molecular Weight: 108,138 9/r0l

EG-Index: 603-057-00-5 (33/72/EEC)
EINECS: 202-359-9 (EINECS)

Hazard Information {Dangerous Substances Directive 67/548/EEC)

Hazard symbol 93f72fEEC
®n
Harrmful
R-Phrase 0/ 93/72/EEC
R20/22 Harmful by inhalation and if swallowed,
S-Phrase (z-126 93/72 fEEC

52 Keep out of the reach of children.
526 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice,

GHS classification {Globally Harmonized System)
Regulation on Clazsification, Labelling and Packaging of Substances and Miutures (CLF)

Signal Word EC/1272f2008
Pictogram
Hazard Statements H332 Harmful if inhaled.
H302 Harmful if swallowed.
Precautionary Statements P26l Avoid breathing dust/fume/gas/mist/vapours/spray.
P264 Wash ... thoroughly after handling. C u a a e y O C u I I l en
P270 Do no eat, drink or smoke when using this product,
P271 Use only outdoors or in a well-ventilated area.
P301+P312 IF SWALLOWED: Call a POISON CENTER or doctor/physician if vou feel unwell,

P304+P340  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable
for breathing.

P31z Call a POISOM CENTER or doctor/physician if you feel unwell,
P330 Rinse rmouth,
P5O01 Dispose of contents/container to ...
Classification Acute Tox, 4 *
Acute Tox, 4 %
EC-Reference 603-057-00-5

European CHemicals Agency {(ECHA) pre-registration
Pre-registered substance EC-Mumber: 202-859-9 ECHA pre
CAS-Number: 100-51-6
Marme: benzyl alcohol
Synonym: -
Registration Date: 30/11/2010

References

93772 fEEC Short: 93/72/EEC
Title: Commission Directive 93/72/EEC of 1 September 1993 adapting to technical progress for the nineteenth time
Council Directive 67/545/EEC on the approximation of the laws, regulations and administrative provisions relating
to the classification, packaging and labelling of dangerous substances
Author: Council of the European Economic Community
Source: Official Journal of the Furopean Communities
¥Yolume: L 258 A (16.10.1993)
Page: 1-1409
Year: 1993
Keyword: hazardous materials; hazard classification
Internet Resource: hittp:/feur-lex.europa.eu/LexUriSery/LexUriSery. dofuri=CELEX: 31993L007 2 EM:HTML
Publish_Date: 1993/10/1¢6

ECf1272/2008 Short: EC/1272/2008
Title: REGULATION (EC) Mo 1272/2005 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 December
2008 on classification, labelling and packaging of substances and mixtures, amending and repealing Directives
67/548/EEC and 1999/45/EC, and amending Regulation {(EC) Mo 1907/2006
Author: European Parliament; Council of the European Union
Source: oozl Journa! of the European Lnion




@ Springer

the language of science

Summary
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SpringerMaterials in a Nutshell @ Springer

the language of science

LANDOLT- “Landolt-Bornstein”
BORNSTE'N ca. 100,000 documents

Database on Inorganic Solid Phases
& “Linus Pauling Files”

ca. 190,000 documents

Database on Thermophysical Properties
“ “Dortmund Data Bank Software & Separation
Technology”

L
ca. 300,000 data points
Chemical Safety Data
@ REACH | GHS | RoHS |

. WEEE
ca. 44,000 documents

&

21 R. Miinz, S. Scherer



SpringerMaterials Users’ benefits ... @ Springer

the language of science

® Researcher is given the task to replace thick zinc coating with a zinc-
manganese coating to prevent corrosion on car bodies

— Formulated theory on best composition of the compound
— After testing, result opposite of what was expected
* Searched for phase diagram to find out why

* After 6 weeks of searching found a Xerox copy of an original article
published in an obscure German journal from 1948!

— More questions followed as to the crystallography of the compound

— 2 more weeks of searching in another source to find answer

® With SpringerMaterials :
—> 30 seconds to search and find!

22 R. Miinz, S. Scherer



How to use ... @ Springer

the language of science

~ Springer Materials



magnetic susceptibility|

Home

Particles, Nuclei and Atorms

Molecules ald Radicals

Electraonic StNu:ture and Transport

Magnetism \ Search in
Semicnnductivit\

Super-:u:unduu:tivityr\

Crystallagraphy \ _SpringerMate rials

Thermodynarmics \ 3

Multiphase Systems \

Advanced Materials \ 2

advanced Technologies \ 2 )

Astro- and Geophysics \

| magnetic susceptibility] | ([E3)

Thi Whrld's|Largest Refource for Physical & Chemical Data in Materials Science:

\ ZE0ND0N Subdtances & Myterial Systerms | 3,000 Properties | 1,200,000 Literature Citations
Inorganic Solid Phases \ «
Therrmophysical Properties \ : 1
Chermical Safety ( 1

A\ new? ++ ay's new? +++ what's new? +++ what's new? +++ what's

available on SpringerMaterials:

h Inorganic Solid Phases (read more...)

F NaV| g ate [ | Searc h n Thermophysical Properties (read more...)

blt-Barnstein Yolumes (read more...)

Springer 2010 Imprint | Contact | Disclaimer | Systermn Requirements Powered by Informatik 11
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@ Springer

the language o f science

Navigate:

= Subject Areas
* Bookshelf
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fdvanced Search

Particles, Muclei and Atorms

Molecules and Radicals

Electranic Structure and Transport
Magnetism Search in

Semiconductivity

Superconductivity

Crystallography _SpringerMate rials

Thermodynarmics

Multiphase Systems

Advanced Materials | | m

advanced Technologies

The World's Largest Resource for Physical & Chemical Data in Materials Science:

Astro- and Geophysics ; . ; ==
oy 250,000 Substances & Material Systerms | 3,000 Properties | 1,200,000 Literature Citations

Inorganic Solid Phases

\V /

Therrmophysical Properties

Cherical Safety

new? +++ w 's new? +++ what's new? +4+4+ what's new? 444 what's

How availab

. Database on 1 = Select Subject Area

#« Database on T
« 5 new Landolt

Springer 2010 Imprint | Contact | Disclaimer | Systermn Requirements Powered by Informatik 11
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) Springer

Particles, Muclei and Atoms |} Advanced Technologies

Molecules and Radicals Advanced Technologies

Energy
Fassil Energy
Muclear Energy
Fenewable Energy
Laser
Laser Fundamentals
Laser Systems
Laser Applications
Metallurgy
Fowder Metallurgy
Metals and Magnets
Fefractory, Hard and Intermetallic Materials

ey g L e g g ey ) e

Electranic Structure and Transport

Magnetism

Semiconductivity

Superconductivity

Crystallography

Thermodynarmics

Multiphase Systems

Adyvanced Materials

Metal Forming Data

Advanced Technologies Ferrous Allays -

Index of steel grades 5 1
Introduction and Definitions

Astro- and Geophysics

N Qrigin, Preparation and Selection of Data and References
Data on Deforrmation Behaviour

Inorganic Solid Phases

U |/

Therrmophysical Properties

Cherical Safety

=)

= Select Content

= Select Subject Area

Springer 2010 Imprint | Contact | Disclaimer | Systermn Requirements

27
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Perindir Tahla Faor Librarians
Particles, Muclei and Atams |} Advanced Technologies |
Molecules and Radicals Refractory, Hard and Intermetallic Materials
Electronic Structure and Transport Title Page, Contributars, and Preface 0 i
Magnetismm Introduction .5 a .
Refractory metals .5 1
Semiconductivity Hard rmaterials

Superconduckivity Introduction d: ! - = B read -CrU m b TrELI I

Faw materials used in the production of hard materials 5
Crystallography Production rmethods d: 1 -
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Al-Fe-Ti, ternary phase diagram, isothermal section
Element System: Al-Fe-Ti

Inorganic Solid Phases - phase diagrams

Diagram details: Al conc.[0-50 at.%] vs. Fe conc.[0-50 at.%] vs. Ti conc.[50-100 at.%]

& )

Ll
wase Diagrar Z975737 '.}

from:
Zeibold A., Seibold 4., Seibold &, Seibold

: "Phasengleichgewichte in den terniren Systermen Ti-Fe-0 und Ti-Al-Fe", 2. Metalllkd, 72 {1981 712-719,

Diagram details: Al conc.[0-30 wt. %] vs. Fe conc.

O T

30 wt.%] vs. Ti conc.[70-100 wt. %]

liInorganic Solid Phases:

R Overview of Relevant
wase Diagrar C975734 ) Data Sheets

frorm:

Yolkova M.a., Kornilov I.I: "PHASE EQUILIBRIUM MIUM-RICH Ti-Al-Fe ALLOYS", Russ, Metall, 3 (1970} 134-137,

Diagram details: Al conc.[0-45 at.%] vs. Fe conc.[0-27 at.%] vs. Ti conc.[55-100 at.%]
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Element System: Al-Fe-Ti
Ternary Phase Diagram
Investigated Concentration Ranges: Al conc.[0-50 at.%] vs. Fe conc.[0-50 at.%o] vs. Ti conc.[50-100 at.%o]

Constitution Entry Summary

System  Al-Fe-Ti
Diagram Type ternary, isothermal section
Concentration Range partial composition; Ti-Tial-TiFe / 50-100 at.% Ti
Temperature 295 K
Investigation experimental
APDIC non-APDIC

Reference

Seibold A.: "Phasengleichgewichte in den terndren Systemen Ti-Fe-O und Ti-al-Fe", 2, Metallkd, 72 {1981) 712-719.

Phase Diagram

Published Phase Diagram

Figure 19
Title  Al-Fe-Ti isothermal section at 25 °C
Parameters Al conc.[0-50 at.%] vs. Fe conc.[0-50 at.%] vs. Ti conc.[50-100 at.%]

Redrawn Phase Diagram

Concentration range partial composition; Ti-Tial-TiFe
Enlargement 0.6

Fe 25°C (298 K)

Actual Data Sheet
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Methanol / Water
Thermophysical Data in the Dortmund Data Bank

Components

Mo.|Formula |Molar Mass |CAS Registry Mumber| Mame

1 CH40 JZ2.042 67-56-1 Methanol

Z HzO 15.015 FP32-18-5 Wi ater

List of Available Properties

Aotivity CDEf‘ﬁCiEIlES at Infinite Dilution - € ﬂThermophySicaI PrOPertieS‘ .
pene Overview of Available Data

Excess Heat Capacities ::‘

Heat Capacities : 47
Excess Enthalpies :‘

Solid-Liguid Equilibria =

Excess Yolumes :

Densities -

Vapor-Liquid Equilibria -:‘

Dortrmund Data Bank Edition - 2009, Integrated in SpringerMaterials - 2010
Dartrmund Data Bank by DDBST - Dortmund Data Bank Software and Separation Technology GrmbH
Springer & DDBST GmbH 2010, All Rights Reserved. Version 2010.04,
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Methanol / Water
Activity Coefficients at Infinite Dilution

Components

Mo. |Formula|Molar Mass |CAS Registry Number| Name

1 CHqO 3z2.042 67-56-1 Methanol

z HzO 15.015 7T32-18-5 W ater

Actual Data Sheet

Water solved in Methanol

Temperature [K]|Activity Coeff. at Inf. Dil.[Measurement Method |Source
295.15 1.6300 CPEQ 4
295.15 4.1800 OTHR 2
307.75 1.6000 EBLL 1
313.15 Z.2000 STAT 3
317.85 1.5000 EBLL 1
323.15 3.2600 OTHR 2
327.85 1.7000 EBLL 1
333.15 1.7700 CPEQ 4
337.05 1.7600 EBLL 1
IELE R T.oran CPEQ 4
Download Data Table as CSV File
TTist of me ement methods E
Short Term Explanation . -
CPEQ calculated from phase equilibria Data aval | ab I e aS CSV FI | e
EBLUL ebulliometry
OTHR other techniques
STAT static method

List of References

Bergrmann D.L., Eckert C.A.: Measurement of Limiting Activity Coefficients for Aqueous Systerns by Differential Ebulliometry, Fluid Phase Equilib, 63 {19913
141-150

Schridt T.w.: Determination of Infinite Dilution Activity Coefficients {garmma infinite) using Molecular Beams, US-Patent {1980) 1-16
Belousay W.P., Makarova N.I., Sabylin I.I.: Thermodynamic Properties of the Water-Ethanol-Dioxan Ternary System at 25°C, Winiti {1973) 1-10
Pierotti G.J., Deal C.H., Derr E.L.: {Addendur included), Ind.Eng.Chem. 51 {1959} 95-102

[

M

w

N

Methanol solved in Water

Temperature [K]|Activity Coeff. at Inf. Dil.[Measurement Method |Source
273.35 1.2300 STAT 26
283.15 1.4000 STAT 26
283.15 1.4100 DILY 2z
293.15 1.5500 DILY 2z
293.15 1.5500 STAT 26
293.15 1.6800 STAT 16
293.15 Z.6900 GLCI 1
297 .45 2.1z00 GLCI 2
295.15 1.5300 HENR 15
295.15 1.5300 CPEQ 23
295.15 1.5800 GLCI 17
295.15 1.6400 GLCR g
295.15 1.6400 DILY &
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Adarn, W., Baurmngarten, M., Maas, W, 1, Am. Chem. Soc, 122 (2000) 6735,
adarm, W., Maas, W.: Journal of Organic Chemistry (Z000) in press,

algra, &1, Maaskant, P.P., Luitiens, S.B., Suurmeijer, E.P.T.M., Boers, &.L.; Journaljof Physics O Applied Physics 13
{1980) 2363,

Alper, &.M., Doman, R.C., McNally, R.M., "Fusion-Cast Carbide-Boride-Graphite Cergmics" in "Proceedings Fourth
International Conference on Science of Ceramics", Maastricht, Metherlands, Europedn Ceramic Association., 23-27 April,
1967, Stewart, G.H. (Ed.), British Ceramic Society, Stoke-on-Trent, 389-420 (1968) [Experimmental, Review, 73},

arnaldbik, w.M,, Maree, C.H.M., Maas, A.J.H., van den Baogaard, M.1,, Juiper, &.E. T Phys, Rev, B 48 (1993) 5444,
Barnes, H.W., Maass, O,: Canad. 1, Res, 2 (1930} 218,
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European regulations regarding benzenemethanol {C7Hg0)

Name benzenemethanal Formula: C7HgO
CAS-RM  100-51-6 Molecular Weight: 108,138 9/r0l

EG-Index: 603-057-00-5 (33/72/EEC)
EINECS: 202-359-9 (EINECS)

Hazard Information {Dangerous Substances Directive 67/548/EEC)

Hazard symbol 93f72fEEC
®n
Harrmful
R-Phrase 0/ 93/72/EEC
R20/22 Harmful by inhalation and if swallowed,
S-Phrase (z-126 93/72 fEEC

52 Keep out of the reach of children.
526 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice,

GHS classification {Globally Harmonized System)
Regulation on Clazsification, Labelling and Packaging of Substances and Miutures (CLF)

Signal Word EC/1272f2008
Pictogram
Hazard Statements H332 Harmful if inhaled.
H302 Harmful if swallowed.
Precautionary Statements P26l Avoid breathing dust/fume/gas/mist/vapours/spray.
P264 Wash ... thoroughly after handling. C u a a e y O C u I I l en
P270 Do no eat, drink or smoke when using this product,
P271 Use only outdoors or in a well-ventilated area.
P301+P312 IF SWALLOWED: Call a POISON CENTER or doctor/physician if vou feel unwell,

P304+P340  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable
for breathing.

P31z Call a POISOM CENTER or doctor/physician if you feel unwell,
P330 Rinse rmouth,
P5O01 Dispose of contents/container to ...
Classification Acute Tox, 4 *
Acute Tox, 4 %
EC-Reference 603-057-00-5

European CHemicals Agency {(ECHA) pre-registration
Pre-registered substance EC-Mumber: 202-859-9 ECHA pre
CAS-Number: 100-51-6
Marme: benzyl alcohol
Synonym: -
Registration Date: 30/11/2010

References

93772 fEEC Short: 93/72/EEC
Title: Commission Directive 93/72/EEC of 1 September 1993 adapting to technical progress for the nineteenth time
Council Directive 67/545/EEC on the approximation of the laws, regulations and administrative provisions relating
to the classification, packaging and labelling of dangerous substances
Author: Council of the European Economic Community
Source: Official Journal of the Furopean Communities
¥Yolume: L 258 A (16.10.1993)
Page: 1-1409
Year: 1993
Keyword: hazardous materials; hazard classification
Internet Resource: hittp:/feur-lex.europa.eu/LexUriSery/LexUriSery. dofuri=CELEX: 31993L007 2 EM:HTML
Publish_Date: 1993/10/1¢6

ECf1272/2008 Short: EC/1272/2008
Title: REGULATION (EC) Mo 1272/2005 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 December
2008 on classification, labelling and packaging of substances and mixtures, amending and repealing Directives
67/548/EEC and 1999/45/EC, and amending Regulation {(EC) Mo 1907/2006
Author: European Parliament; Council of the European Union
Source: oozl Journa! of the European Lnion
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* | Show search tools

Al-Fe-Ti "yield strength” Search

About 15 600 results (0.06 seconds) }e Advanced search

Weh History | Search settings | Sign in

by % Lu - 1996 - Related articles
With Mi, Al, Fe, Ti and C elemental powders, the MiAIFe) matrix co

yield strength increases with increasing volume fraction of TIC ... @
linkinghub.elsevier. com/iretrieve/pii/1 3596462960027 5%

Improvement in mechanical properties of MIAl matrix comﬁ'tes

Sites have ... The

Microstructure and compression properties of TICp/MiAlFe ...

by % Lu - 1997 - Cited by 2 - Related articles

It shows that the yield strength (0.2 ¥5) decreases with increasing the ... Céaclusions (1)
With Mi, Al, Fe, Ti and C elemental powders, NiAIFe) matrix ...

linkinghub.elsevier. com/fretrieve/piifS016E7 577 =97 000566

] Show more results from linkinghub.elsevier. com

ATOMISTIC STUDIES OF DEFORMATION MECHAMNISM Db

NAMOCREYSTALLINE AL ...
by T Uesugi - 2007
It is to be noted that the yield strength of the Al-Ti saolid solution is ... atoMic solute cluster,

contributes to the high yield strength of Al-Fe alloys. ...
wewnw. scientific. net/MSF 561-565 977 pdf

File Format: PDF/Adobe Acrobat - Cluick “iew

to requirements of steel properties e.q. yield strength, ductility, formability etc.
guality requirernent and Al in Fe-Ti can give rise to ...

wewnwy. pyrometallurgy. co.zadInfaconxl 082 pdf

FroF * lower steel tapping termperature at LDIBOFE which impacts ?

. stringent

File Format: PDF/Adobe Acrobat - Cluick “iew

High fatigue strength with respect to yield strength can be cited as one characteristic of
Ti-Fe-Al ternary sintered alloys. Fig. 5 ...

whniie, S0 Co.plenftechireport/pdiB515. pdf - Similar

synthesis and Characterization of Mechanically Alloyved and HIF ... ?

roF Development of Low Cost Powder Metallurgy Process of Titanium ... ?
th

by Sh Zhu - Related articles

The weakening of Fe, Ti and Al peaks indicates that dissolution due to ... yield strength
usually exhibited by cast Fe3Al-based alloys is not observed. ...

wennwe. mrs. argds_mrsdbin asp?CI0=23984010=06263400C=FILE. ..

Number of
Documents
Found
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IGERLINK : BROWSE | TOOLS . HELP = SHOPPING CART | STEFAN SCHERER ocout |

! . B o

Search Within All Content

Search

N R

Search results for 'Al-Fe-Ti vield strength’ with no filters
|AFFe-Tivield strength Viewing items 1 - 4 of 4

Fitter These Results ort by: Relevance ¥ Date Title

SRR

Add criteria from below to refine th It . . | . . 1. .
SRR TR R R T Fese Tes 0id wou mean “al feti yield strength’ rather than 'Al-Fe-Ti vield strength'/
W Collection

B Journal Article
Formation of simple crystal structures in Cu-Co-Ni-Cr-Al-Fe-Ti-V alloys with multiprincipal
metallic elements

Earth and Environmental Science (2]

Chemiztry and Materialzs Science (2]

Jien-Wei Yeh, Su-Jien Lin, Tsung-$hune Chin, Jon-J#fw Gan and $we-Kai Chen, et af.

Metallvrgical and Maoterials Tranzactions A, 2004 Zalume 35, Mumber 8, Pages 233325326

'E Download PDF (295.3 EB) Show Summary

B Journal drticle
Petrology, chronology and isotope geochemistry of the proterozoic amphibolites from Xiangshan,

b Copyright Year central Jiangxi province, China

P Content Type Hu Gongren, Zhang Bangtong and ¥u Ruilian
Chinese Jowrnal of Geochermnistng, 1999, Volume Tog Mumber 2, Pages 739-749

W ]
'E Download PDF (687.7 EB) Show Summary
Number Of [ | Book Chapter
DO cumen tS Nanoparticles and Polyelectrolytes
. Springer Laborgtory, 2007, Polyelectrolytes and N@bparticles, Pages 47-71
Found . =
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0 Magnetism Al-Fe-Ti = 1

Metadata - Substance: Al{Fe-Ti ... Metadata - Element System: Al-Fe-Ti ... Fullbext: Equilibriurm Diagram of the Al-Fe-Ti Systern and the
Segregation of ... electricdl resistivity and yield strength reazurerments [1940Fin] and by ... of Al promaote anincreasing strength and creep
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Metadata - Substance: Al-He-Ti ... Metadata - Element System: Al-Fe-Ti ... Fullbext: 1. Investigations of the Al-Fe-Ti Phase Relations,
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Aircraft engineer needs
new alloy for construction
of stronger winglets:

e.g., Al-Fe-Ti

~

For Librarians

Al-Fe-Ti -
Al-Fe-Ni-Ti
&l-Fe-0-Ti

Al-Fe-Ti-y
&l-Bi-Fa-Ni-Ti 1
Al-Cr-Fe-0-Ti
&l-Fe-Mg-0-Ti 2

2 3 1
1A e we

Search for Element Systems

5 & 7 5 3 10 12
VB vig vIiIE WIIE  VINE  VINB e ue

Select elements by clicking on the syrmbals,
Deselect elements by clicking a second time.

Al-Fe-Ma-0-Ti
Al-Fe-0-5i-Ti
Al-B-Fe-Mg-0-Ti
Aal-Ca-Fe-Mg-Mn-Ti
Al-Ca-Fe-0-5i-Ti
&l-Ca-Fe-0-Ti-Zr
Al-Ce-Fe-0-Si-Ti

Al-Cr-Fe-Mg-0-Ti = “ o
Al-Cr-Fe-Mb-Mi-Ti 7 BEE i Rf

Al-Fe-H-0-5i-Ti
&-Fe-Mg-0-5i-Ti
&l-Fe-Mn-0-Pb-Ti
Al-Fe-Mo-0-Sr-Ti
Al-Fe-Nd-C-Si-Ti
Al-Fe-0-Pr-5i-Ti
&l-Ba-Fe-Mn-Ni-0-Ti
&l-Ca-Ce-Fe-0-3i-Ti
&l-Ca-Cr-Fe-0-Si-Ti
Al-Ca-Fe-H-0-Si-Ti
Al-Ca-Fe-La-0-Si-Ti =

Your Selection
Al-Fe-Ti

13
JEIEY

14 5 &
va VA VIA

@ Springer
the language of science

SpringerMaterials

Typical Usage
Situation

Selects components
by clicking on
elements in

periodic table

135 106 17 108 108 113 m 112
Db Sg Bh Hs Mt Ds Rg Cn

Pu

" .

Es

Tm

IJJ 101 102
Fm M™Md No

Q Available content
shown
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Aircraft engineer needs
new alloy for construction
of stronger winglets:

e.g., Al-Fe-Ti

Data / Grid: at.%
Axes: at.%

@ Springer
the language of science

SpringerMaterials

Typical Usage
Situation

Phase/ Pearson Symbol/  Lattice Parameters Comments/References
Temperature Space Group/ [pm]
Range [°C] Prototype
80 P
{ a =496.61 [2006Yan], Tis3sFes;3Alsss annealed
= 806.28 at 1000°C
a =503.66 [2006Yan], as-cast TissFeyzAly
$ c=819.71
) N TiFe P2 a=297.6 solid solubility ranges from 49.8 to 51.8
(.} § < 1317 Pm3m at% Ti [V-C]
Y YS CsCl
= 20 * 71, TiFesAl cFl16 a =587.9 [1983Bus], annealed at 900°C for
Ti Fin3m 14 days

CuzAlMn

oF* a=12110 [1995Pal], at TisyoFess sAlo g

FA3m
a=1209.59 [2006Gry], TigFersAl; annealed at

900°C; both X-ray and neutron diffrac-
tion data

cF116 a=11990 [1967Mar, 2000Mab]

Fm3m a=1182.0 [19818ei]

TheMn,s a=1203.8 [1995Pal], at Tizy g Fes sAlizg
a=1207.6 [1999Gor], at Tisg sFeazAlagg
a=1209.9 [1999Gor], at Tis2 2Feas 1Alzaz
a=12110 [1999Lev]
a= 11890 [2003Gry] at TizgsFeas 7Alse

filled ThgMny3 a=1209.2 [2003Gry] at TigzFeas 3Alz, 5

filled ThMna; @ = 1199.44 [2006Gry], TinFey;Alss annealed at

900°C; neutron diffraction data

@ Opens phase diagram

@ Selects desired material from
diagram

@ Collects desired materials
properties

54 R. Miinz, S. Scherer




4 )

Chemical reactor
burst due to high
vapor pressure

- J

@ Springer

the language of science

SpringerMaterials

Typical Usage
Situation

Refp.12] 1 Introduction 7

1.3.2 Empirical Vapor Pressure Equations

Dung the past century many empirical mathematical functions have been used to relate vapor pressure to

temperature; most are modifications of Eq. (1.7). These functions have several parameters that are

characteristic of the compourd. Curve fits off experimentsl data, usually by minimizing the sum of the

squares of the deviations between the calculated and observed pressures or temperatures (least squares

criterion), provide these parameters. The first and most widely used of these equations is the Antoine
tion [1888-ant, 46-tho]. The original form is,

jogP=4-B(C+D" (18)

Sometimes the natural logarithm is used instead of the base-10 logaridm or Celsius temperanue is used
instead of Kelvin. When C =0 (for T in kelvins) Eq. (1.8) is :dentical to Eq. (1.7). Tke Thermodymamics

Rezearch Canter Then Tables - B fxx and ) [ecfzeall -
152 an extended version of the Antoite equation

jogP=4-3(C+D" Ef+Fy? (1.9)
where n, E, and F are additional adjustable parameters. T, is the critical remperature, T, the lower

40 2.2 Hydrocarbons, Gy to Gy [Ref.p. 261

TEJR[EP]  Ref

Rt boundary temperature azd y = (T— T/T,
> Examples of fanctions obtzined by adding terms to Eq. (1.7) are the polynomial in tempersturs used in the R f I
= S L ead fundamentals

9883101325 SOEEG inP=4+BT"~CT+DI* (1.10)

S0fEcEd i ool o 0
o the Chebyshev polypomial [70-ambcou]

TiP=a,2+ 30,5, @ [(B1))

it iy Select desired vapor pressure

101325

) in which E, () is & Chebyshev polynomial in  of degree  (she advantage of tis is that tae E, fnctions
223 Trimethylpentane e 45.00)
54795 284408 MO400A 329910135 5 a % rom ta e
54795 0w 20056353 mP=A~BI"~ChT, 13
(83
£3380) (same form as Eq. (1.6)); the Planck-Riedel equation [48-plarie]
22,4 Trimethylpentane 10841 RIERESEI R
3 1902 1B 330013 SR BESLIEL S CNT 3 DH
ma0a 0 and the Frost-Kalkwarf equation [53-frokal
40054398 90f<hg
= 4+BT" +CinT+DPI" 1
- Another popular fype of functior is the Cox equation [36-cox]:
M0 A 1 o PPy =40 -0 L.
40257358 S0 e 1C=D0) 10
where 4 is a ficrion of femperanuze o oo
s6s753 ind=a+bT+cl* m
38662101325 S04ECA] 73-wag-l, 77-waz. and $6-amb-1] have proposed a series of related
sofechd
90f£chd

(PP.Y) = (4r = Br'*= Cr? + D) /T, 18
~ T, P, is the crtical pressure and 7, is the critical temperanze. Oz of the variations [76-

39 Indene, (1H-indene)
207457

Tz 63810 179215 52375 2004608
i & in(PPy=(4r=Bc" = Cc’ =Dt < Ecy /T, (1.19)
g 611230 3751465 3704704 45092101 325
395 GH,
e 3450 234172 205433 290440 C 43734101328
96 CH, 2-Methylstyrene
Lg 62702 1624066 6213 305385 3003903
7 CH, 3-Methylstyrene
Ly 636538 1682941 56908 31444 34330C, e
3304458
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Manufacturer of
medical equipment
designs a new apparatu
for tumor therapy

\_

Ruf pr. 7]

1.7 Freduction of alomic defeots by audialion

Figs p. 17

Lable § fuootmued)
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Pb EXM B2 ERM

ERM L ¥ ERM Hnz
) ERM 671 ¥b ERD LR

ERM DY 7o FRM TIM2
Pr 135438 ErM 501 CRM TMa
Pt 45105 ERM 5 T EkM S TIM2
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Typical Usage
Iituation

Y Resvaluanior of preseding data
‘I Bstumated valne

1.7.1.2 lon irradiation

For ponrelazivisic sarticks e LXK trnsered exergy is:
Tean= L5
wrh
T—daT o MANM M ]
The differentiol sross suaton fox nemrelativishy charged paricles 35 gven by ke Rutherond vross sestion:
AT = MM TR LT ny

Corseetiany to the Rutherford esoss sectiun must be applied atTow energy transfers 1o seroart for shiekling a7
T nucdens ehinezg Sy e i (R8T An analybival cap s fn his cosmaed cis sadfion was
dermed in [12W 1. At bizh ensraies modificatios o” (15 Rutherford crass setian are necessary, when inelastic
noelear seotierig and puclear sevetions ceoue, These becornt important for energats above the Coulomb battier
F, tin MY

Epx 2 24y + A8 ]

When Juring swleas reactions the inzdistive partwde i wbsorbed by the muclews, e togel atem
CXDUCENEE & [EIIL Soetay wiish is Lo 4, Whern the saotars is fallowsd by enuission of anocher pasiisle
mass M =M oM, aod encrgy E [ the center of mass syateml, bon e el energy of the Caogl
indhe intgrva’:

T=(T.,. 4+ E/E=3) E/E.

— Jung
Mo 1128

Read fundamentals

Search for data about high-
energy precision irradiation

Check the response of
biological material in
relation

to the applied dose

56 R. Miinz, S. Scherer




@ Springer

the language of science

Thank you !
Stay tuned !
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Particles, Nuclei and Atoms @ Springer

the language of science

user: researcher, engineer

field of activity: medical research and application

sample task: design of appropriate devices and beam lines within an tumor treatment
installation

SpringerMaterials type in easy search box: "ion irradiation”

usage:

result: first hit: overview of the physical concepts and relevant quantities with respect
to prominent particles.

volume: LB 111/25

The information about ion irradiation enables any engineer or medical physicist to design
and implement appropriate accelerators and beam lines. For that he has to know the
energy loss and damage rates of protons, for example, as described in vol. LB 111/25.
With 'ion irradiation’ typed into the easy-search field he obtains the needed information.
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Molecules and Radicals @ Springer

the language of science

user: scientist

field of activity: chemical analysis

sample task: measuring by NMR spectroscopy the chemical shift of the material to be
analyzed and comparing it with the chemical shift of the expected material
CoH1aN,

SpringerMaterials type in "COH14N2 chemical shift" into easy-search box; select "Chemical

usage: shifts and coupling constants of COH14N2"

result: hit: "CoH,,N," contains the desired data

volume: LB 111/35D3

A chemical analyst shall find out if the material to be analyzed is the expected material
CgH4N,. He uses NMR spectroscopy for this task and likes to compare the measured
chemical shift with the chemical shift of CgH,,N,. For this he types "C9H14N2 chemical
shift" into the easy-search box and selects "Chemical shifts and coupling constants of
CgH4N,", the hit "C9H14N2" contains the desired data.
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Electronic Structure and Transport

user:

@ Springer

the language of science

researcher, engineer

field of activity:

sensor development

general task:

design of a flame sensor

sample task 1:

get an overview on pyroelectricity

SpringerMaterials

type "pyroelectric effect” into easy-search box

usage:

result: 3rd hit: "Pyroelectric equations of state and definition of pyroelectric
coefficients"

volume: LB 111/29B

sample task 2:

get suitable materials

SpringerMaterials
usage:

type "pyroelectric coefficient" into Advanced Search Properties box

= It:

Y]OeWame sensor.

A its i electronic,” e Sruciuresand ransport , Mo tl Sulstances

ngr%l:iggm/ ?h to refresh his knowledge on pyroelectr|C|ty He

types “pyroelectric effect in the easy search. The third hit leads him to a chapter on
fundamentals in volume 111/29B. After reading, he wants to find suitable materials, for
which he goes to the Advanced Search and types “pyroelectric coefficient” into the
Properties search field. He receives a lot of documents about relevant materials and will
then be able to choose the best by comparing their pyroelectric coefficients.
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Magnetism @ Springer

the language of science

user: researcher, engineer

field of activity: permanent magnet development

sample task: get an overview of materials with magnetic hysteresis
SpringerMaterials type "magnetic hysteresis" into easy-search box
usage:

result: 51 hits in "Magnetism"

volume: LB [11/27, 111/19

A company wants to develop permanent magnets for special applications defined by the
company’s customers. A researcher/engineer of the development department gets the
job to gather information for suitable materials. He/she types "magnetic hysteresis" into
the easy-search box and gets a list of materials which show magnetic hysteresis. This
list may be used to continue search for special materials suitable for the customer's
needs.
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Semiconductivity

user:

@ Springer

the language of science

researcher, engineer

field of activity:

Photovoltaics

task:

« design of a solar cell prototype

« gain of overview on the state of knowledge of the underlying physical
concepts

* test of a suitable new material; information about this material's properties

SpringerMaterials
usage:

type in "photovoltaic cell" into easy-search box; select "photovoltaic power
generation”

result:

first hit: overview of current established state of concepts and techniques
around solar cells ; selection of CuGaSe, as material of interest

SpringerMaterials

type in "CuGaSe2" into substance-box under 'Advanced Search', "band

usage: energy" into property-box

result: first hit: data around CuGaSe, needed to project a solar device (e.g.
suitability to absorb light dependent on temperature, cf. Fig. 3)

volume: LB llI/41E

SpringerMaterials alternatively type in "CuGaSe2" into substance-box under ‘'Advanced

usage: Search’, "mobility" into property-box

result: first hit: data of the charge carriers of CuGaSe,, in particular mobility and
concentration

volume: LB lII/41E
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Semiconductivity (continued) @ Springer

the language of science

A solar technician, employed to find a material system for a new photovoltaic cell, might
type 'photovoltaic cell' simply into the SpringerMaterials easy-search template, resulting
in a first hit in a document about ‘photovoltaic power generation'. From that he gains a
comprehensive overview about the concepts and techniques around solar cells. He
might learn from the document that CuGaSe, may be a suitable material of choice for
his intentions. The amount of the energy gap and particularly its behavior must therefore
be known. He uses the 'Advanced Search’, typing 'CuGaSe,' into the substance-field
along with 'band energy' into the property-field. As a result SpringerMaterials offers as
first hit a document that describes the data needed in the context of different other

properties. Fig. 3 even displays the dependence of the band gap energy from the
temperature.

He might be even interested in the carrier mobility within CuGaSe,, typing in 'mobility’

under 'property’, thus ending up at a document about transport properties of that
material with all relevant quantities.
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Superconductivity @ Springer

the language of science

user: researcher, engineer

field of activity: accelerator design

task: develop a superconducting magnet
task: get the properties of wires of Nb;Sn
SpringerMaterials type "Nb3Sn wire" into easy-search box
usage:

result: 26 hits in "Superconductivity"

volume: LB 111/21

A research institute is designing a new particle accelerator which allows to accelerate
particles like protons or heavy ions to increasingly higher energy before they hit each
other. This can be achieved in circular accelerators provided the magnets used to bent
the particle beam sustain a sufficiently high magnetic field. It is known that
superconducting Nb;Sn would be a suitable material. As the magnet would be made of
wires the researcher/engineer types "Nb3Sn wire" into the easy-search box to get
documents which provide information on the properties of wires of Nb;Sn.
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Crystallography @ Springer

the language of science

user: engineer

field of activity: electronic engineering industry

task: miniaturization of storage elements

SpringerMaterials type in easy-search box: "Ba-ferrite magnetic recording"

usage:

result: first hit: overview and suitability of a series of Ba-ferrites in the realm of
magnetic recording is presented, along with properties

volume: LB /127G

SpringerMaterials '‘Advanced Search', type in substance-box: "Ba-ferrite", in property-box

usage: "crystal structure”

result: first hits: data on the crystal structure of Ba-ferrites with further references

volume: LB 11l/7 (possibly f)

result: when selecting ‘Inorganic Solid Phases' (LPDF-database) even more

precise data are accessible

\/&)rllug]%:ctronic engineelr‘ Frhﬁg?ﬁ%?ﬁ\s/% to enhance the storage capacity of hard disks. To
minimize its spatial dimensions the magnetic behavior of hexagonal ferrites are of
interest, for instance barium-ferrite. When typing '‘Ba-ferrite' into the 'substance'-field and
‘crystal structure' into the property-field he obtains as first hit information about the
crystal structure and its behavior under different circumstances. When selecting
'Inorganic Solid Phases' he is offered even more precise data. When typing '‘Ba-ferrite'
along with 'magnetic recording' an overview of hexagonal ferrites is displayed as first hit,
that are of interest as possible recording devices. 66  R.Minz, S. Scherer



Thermodynamics @ Springer

the language of science

user: researcher, scientist

field of activity: scientific investigation of impurities within a semiconductor

task: design of an annealing-installation for semiconductor after implantation of
atoms under inert gas flow; choice: Argon gas mixture

SpringerMaterials under '‘Advanced Search' type in "Argon" into the substance-box and

usage: "virial coefficient" into the property-box

result: first hit: overview of several gas mixtures containing Ar with the
corresponding virial coefficients

volume: LB IV/21B

For any engineer or scientist in a laboratory concerned with the production of technical
material, a major means to alter the material's microstructure is annealing. In order to
avoid unintentional absorption of foreign material from the surrounding (‘extrinsic
defects') the process takes place in inert gas atmosphere. Argon, and mixtures with
other gases, is a widely used representative gas.

The knowledge of the virial coefficients allows the exact calculation of the gas pressure,
for example, if a certain temperature is required and volume given.

By using the 'Advanced Search' and typing 'Argon' into the substance-field, 'virial
coefficient' into the property-field, the user gets as first hit a list of these properties for
several mixtures of Argon (LB IV/21B).
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Multiphase Systems @ Springer

the language of science

user: researcher, engineer

field of activity: health risk assessment

task: get information on Pu alloys and compounds

task: get all available phase diagrams of compounds containing Pu
SpringerMaterials type "plutonium phase diagram" into easy-search box

usage:

result: 113 hits in "Multiphase Systems”

volume: LB IV/5, IV/11

For a nuclear power plant to be built a national health institute or engineering company
has to assess the health risk to the employees of the power plant and the people living
in its neighborhood that would result from a malfunctioning of the power plant. To this
end knowledge of the properties of plutonium (one of the most hazardous materials) and
plutonium-containing compounds is of paramount importance. Phase diagrams of
plutonium compounds allow to determine which compounds might possibly be
generated under the conditions of operation of the power plant. Therefore the
researcher/engineer types "plutonium phase diagram" into the easy-search box.
Similarly the phase diagrams of other hazardous materials may be found.
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Advanced Materials @ Springer

the language of science

user: researcher, engineer
field of activity: displays
task: reducing the switching time of a liquid crystal display

SpringerMaterials usage:

type in "liquid crystal switching time" into easy-search box

result: first hit: “liquid crystals - definition of properties” — An overview on all properties
Is given here. Search “switching time” in this document. — The researcher finds
out: “It is desirable to have substances with low viscosity for application in a LC
cell.”

volume: LB VIII/5A

task: Now the researcher likes to get viscosity data of liquid crystals.

SpringerMaterials usage:

type in “liquid crystal viscosity” into easy-search box.

result:

first hit: “liquid crystals - definition of properties” (as above), second hit: “liquid
crystals — introduction” — In this file the arrangement of the data files is
explained

i l..,oo- -o prope | >V c"’. “!‘ -o- -o ¢latg

Wﬂyé@?o find out on whlcwlﬂ{?éﬁ@rtles the SW|tch|ng time depends and types in “I|qU|d
crystal switching time” into the easy-search box. The first hit is a document giving an
overview over all properties of liquid crystals. By searching “switching time” in this
document the researcher finds out that it is desirable to have substances with low
viscosity. He now searches for “liquid crystal viscosity” and finds an introduction where
the arrangement of the data files on liquid crystals is explained and a data file “Data
ordered by properties — Viscosity” which contains the desired %iscgsg}%Z(’jgt@Cherer



Advanced Technologies @ Springer

the language of science

user: scientist, engineer

field of activity: laser processing

task: - metal sheet cutting
- gain of overview on the state of knowledge

SpringerMaterials type in "cutting" into easy-search box; select "cutting"

usage:

result: first hit: "Cutting: Modeling and data" - overview on the state of
knowledge

volume: LB VII/1C

A scientist/an engineer working in the field of laser processing likes to gain an overview
on metal sheet cutting. He simply types in “cutting” into the easy-search box. The first hit
is the desired overview article “Cutting: Modeling and data”.
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Astro- and Geophysics @ Springer

the language of science

user: astronomer, researcher, engineer

field of activity: observatory

task: find information about observed asteroid

SpringerMaterials type in "asteroid" into easy-search box; select "asteroid"

usage:

result: first hit: “Astronomy and Astrophysics before 1993” is not the

correct one, as mainly actual information is searched for; second
hit: “The asteroids” gives an overview on asteroids
volume: LB VI/4B

An astronomer or a scientist interested in astronomy who has observed an asteroid
wants to find information about asteroids. In Landolt-Bdrnstein an overview on asteroids
Is given.
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Inorganic Solid Phases @ Springer

the language of science

user: scientist, researcher, engineer

field of activity: researcher in optics industry

task: design of an infrared detector

SpringerMaterials type in 'Advanced Search' into substance-box "InSb" and "energy

usage: gap" into property-box; select LPF Database by marking the
corresponding box to the left

result: first hit yields all LPF-data sheets on InSb containing physical

property; click first hit; seventh hit from top: overview of the physical
concepts and relevant quantities with respect to prominent particles.
volume: LPF Database

A researcher in the optics industry wants to design a new infrared detector. He knows
that an indium antimony alloy is a possible material and needs to find data about the
energy gap of this material. E.g., he uses the substance-property search in the
Advanced Search section. The first hit leads to the summary document of the InSb entry
in the LPF database, then the seventh hit from top contains the data on the energy gap.

72 R. Miinz, S. Scherer



Thermophysical Properties @ Springer

the language of science

user: researcher, engineer

field of activity: chemical engineering

task: calculate the freezing point depression of ethanol/water
mixtures

task: get the thermophysical properties of ethanol/water mixtures

SpringerMaterials choose "Thermophysical Properties”, type "ethanol” and

usage: choose "ethanol + water"

result: 1 hit in "Thermophysical Properties"

volume: Dortmund Data Bank

A car manufacturer wants to provide information in the cars' manuals on how much
ethanol is to be used in ethanol/water mixtures so that the mixture does not freeze even
in strong winters and can be still applied for cleaning the window panes.

To give such an advice the freezing point of ethanol/water mixtures has to be calculated
in dependence on the ethanol content. The researcher/engineer types "ethanol" and
chooses "ethanol + water" in the input box of the Thermophysical Properties subject
area.

From the thermophysical data provided the depression of the freezing point by adding
ethanol to water can be calculated by the researcher/engineer.
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Current additional Database Content @ Springer

the language of science

Inorganic Solid Phases

The database on Inorganic Solid Phases contains all necessary data for any
researcher or scientist dealing with materials in their solid form. It provides
information about the regions and conditions of their existence (phase
diagrams), their crystallographic and geometric structure (structural data) and
their physical properties (property data).

Thermophysical Properties

Thermophysical data of pure organic substances as well as mixtures consisting
of an organic substance and water, or two organic substances, are represented
in tables and diagrams. Chemical engineers are able to design and develop
chemical reactors and plants if they know the thermophysical properties of the
substances used in these reactors and plants. The data is also useful for
(organic) chemists in research laboratories.
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@ Springer

the language of science

SpringerMaterials

Typical Usage
Situation

Search suited magnetic
material

Get information about its
molecular structure

Check its physical
operties

N
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@ Springer

the language of science

Engineer developsw
improved solar cell

SpringerMaterials

Typical Usage

Situation
\(uGaSe‘(:Sn)
\ ° U‘D
O N 4
N '
c 5 \(\ 1.) Search for the carrier
s Ll \ \\ - — s mobility of CuGaSe2

/@) Get an overview of the
.( climate conditions in
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\ y

Situation
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@ Springer

the language of science

SpringerMaterials

Typical Usage
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SpringerMaterials
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