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3 Structure

e Materials science is the “study of stuff”*?

e Find & use relations between the structure and
properties of materials

e Materials science is multidisciplinary:3
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2) en.wikipedia.org/wiki/Materials_science
3) rit.edu/cos/cmse/
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SpringerMaterials HZ N SN FEUEEZHRY :

* Linus Pauling Files — Inorganic Solid Phases

* Thermophysical Properties (aka Dortmund Data
Bank)

* Adsorption Database

@ Springer Materials

*  Polymer Thermodynamics Database (ATHAS)
* NIST Corrosion Database

. . * MSI Eurek
Landolt Bérnstein ureka

* Dortmund Databank of Separation Technology

* SpringerMaterials Interactive

* SpringerMaterials Fundamentals Handbooks

e Substance Profiles

* NMR data collection

* Springer Handbooks (e.g., VDI Heat Atlas)
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Landolt-Bornstein: ;ﬁzﬁﬁﬂgﬁﬁp

NNALEN I
A.h 190 4. Einstein. Plancksche Theorie der Strahlung ete.

6
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9. Die Plancksche Theorie der Strahlung und l ) _.;."’
die Theorie der spezifischen Wirme;
won|d. Einstein. R B T R R

betreffenden festen Stoffe vorkommen, fir die spezifische Wirme
pro Grammiquivalent den Ausdruck?

In zwei friheren Arbeiten') habe ich gezeigt, daB die ) ”%(HT]
Interpretation des Energieverteilungsgesetzes der schwarzen l (8a) e =591 > —(—%—)i
Strablung im Sinne der Boltzmannschen Theorie des zweiten e -1

Hauptsatzes uns zu einer neuen Auffassung der Phiinomene - _
der Lichtemission und Lichtabsorption fihrt, die zwar noch __Wir_entnehmen ferner den [Tabellen von Tandolt und]
keineswegs den Charakter einer vollstindigen Theorie besitzt, e:nge_ﬁngaban iber ultrarote Eigenschwingungen
die aber insofern bemerkenswert ist, als sie das Verstindnis (metallische Reflexion, Reststrahlen) einiger durchsichtiger fester

giner Reibe von GesetzmiBigkeiten erleichtert. In der vor- Kdrper; -die beobachteten A siod in nachstehender Tabelle

; . . ) unter A angegeben; die Zahlen unter ,4,.“ sind obiger
liegenden Arbeit soll nun dargetan werden, daB die Theorie Tabelle Eilt[lﬂmmen, soweit sie sich auf Atome von abnorm

der Strahlung — und zwar speziell die Plancksche Theorie — Kleiner spezifischer Warme bezichen; far die Gbrigen soll
zu einer Modifikation der molekular-kinetischen Theorie der 2> 48 4 sein. .
Wirme fithrt, durch welche einige Schwierigkeiten beseitigt _ _ _
werden, die bisher der Durchfithrung jener Theorie im ‘Wege Korper | . _ Wy
standen. Auch wird sich ein gewisser Zusammenhang zwischen PR Coiiois = v o
dem thermischen und optischen Verbalten fester Korper er- N:m e ~ e

l geben. Kol | 61,2 s > 48

CaCo, B7: 11,4: 294 | 123 21; > 49

Bern, November 1906. 8i0, | 8,5: 9,0; 20,7 | 20 21 !
SPRI RE

(Eingegangen 9. November 1908.)
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2 (pama e ~ Caleulated and Experimental data Adsorption of Toluene on Ambersorb 600 (Resin)
::::3 Orhan Talu: Adsorpton Databass in Springedaterials. Sprnger, 2014
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SpringerMaterials*3¥5
Springer Affiliates - full access
@ Springer Materials + Snup Logn
[H] Search by Elements _ Search by Structure Irﬂ Corrosion Search| [~] Contact us

Fast and easy access to curated data on the
properties of materials

Browse by collection

Landolt-Bémstein

Adsorption from the Landoli-Bornstein New Series, the Linus Pauling Files and other
integrated resources - find out how it can work for you.

Inorganic Solid Phases

MSI Eureka

_ o LATEST DEVELOPMENTS ON SPRINGER MATERIALS
Polymer Thermodynamics

Substance Profile

b Content Updates in December 2016

Thermophysical Properties . | Updates to the Landolt-Bérnstein, SpringerMaterials Fundamas

now available. View more. ..

Landolt-Bémstein bookshelf

SPRINGER NATURE
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@ Springer Materials

Providing access to numerical and graphical
on the properties of materials

Browse by collection

@ Springer Materials

polyethylene

.| Homa

Reline your search

Samch by Elaments

Data source
Bock Profees
norganc Solkd Phases
Landst Eorraten

Folymer Thermodynamcs

t
5™ >
Tes
I
Mol T
| Gitation Exporting
el Crations Jor Springeriaterials coment are sow disectly exponatée o the bbb Endiy
s forrats Ths feature 13 located 1= e ‘Cite the contert” sachon 3 the botiom of sach co
page
» ol

b Corrosion Database Launched

Springeriaecisls now includes an axsensive Costonion Dutabase Tor metals and allc

This new sechon contoms thousands of recards with 0ota 00 COMOSON rAesiatngs medes

atack. wxpasure cocdions, and mo T voson Oatabase can be easly seanched by

name ondlar emtrgnment. Try Coopmon Seaech

Discipline

Agvanced Technoeges

Sophyscs

" Eecyvsmagnetan

Geo- And Astrophysics
Mechanics

Nolscutes Ang Redcals
Qptics

Surticie, Nuciesr And
Afamic Physics

SO-Siate Physcs

Tharmodynames

Properties
LVaue
Abmarbed Dese
LbszrpooT
Aceniric Facter
Activatan Energy
Aduarpios
Agsarpnon Energy

b

Artrerromagaetic Nes
TaTparstire

Seach by Structurs Comntact us

2,972 Result(s) for “polyethylene’

Fage

High pressure fluid phase equilibrium data of polyethylene in
ethene and butyl acrylate

Polyethylene (PE) Heat Capacity, Enthalpy, Entropy, Gibbs
Energy

3 od Materas 2

High pressure fluid phase equilibrium data of polyethylene in
ethene and 1-hexene

Liquid-liquid equilibrium data of polyethylene in 1-hexene and
n-hexane

of 149

»




FIRARIGER

e Query: Nb-W

Search by Elements

Search for information by element system

= No resufts in SpringerMaterials when combined with your selection

Select elements from the

periodic table to search by

element system

Reset

18

Search by Elements

Search for information by element system

Cn

® N : B =
Ac il Pa U Np Pu

= No results in SpringerMaterials when combined with your selection

= [
Ho [

s % 5w = n
Am Cm Bk Cf Es Fm Md

P 2 3w
Te | Xe

u s m
EE Po At Rn
woows

m e

"
No Lr

Your Selection
Nb-W

173 Maiching element systems EI

Nb-W (33)
AHND-W (2)
B-NB-W (2)
C-Nb-W (26)
Co-ND-W (2)
CriBW (2)
Cu-Nb-W (4)
Fe-NB-W (5)
HNB-W (1)
Mo-ND-W (2)
N-Nb-W (4)
NB-Ni-W (1)

Reset

Refine your search

Data source
|:| Inorganic Solid Phases

[F] Landokt-Barnstein

Discipline

[[] Advanced Technologies
[F] Biophysics

[F] Electromagnetiem

[F] Wechanics

[F] optics

[F] Solid-State Physics

[] Thermodynamics

Properties

[F] Atomic Environment
[F] Atomic Position

[F] Cellvolume

[E] chemical Diffusion
[E] Crystal Structure
[F] Crystaliographic Data
[] Debye Frequency
[F] Density

[F] Dielectricity

1 masmien

/

33 Resuli(s) for "Nb-W"

4 | Page

Landok-Bdrnstein - Group lll Condensed Matter
Additional data to section 1.4.1 Resistivity/atomic percent
impurity in dilute alloys

This document is part of Subvolume B ‘Electrical Resistivity, Thermoelectrical Power and Optical
Properties' of Volume 15 ‘Metals: Electronic Transport Phenomena’ of Landolt-Bamstein - Group Il
Condensed M

Inorganic Solid Phases

Nb-W Binary Phase Diagram 0-100 at.% W

Temperature: 2200...3600 °C (2473...3873 K); Full composition
Investigation: experimental; detailed

Inorganic Solid Phases

NboWs, (Nbg W, 5) Crystal Structure

Element system Nb-WV, Phase prototype W, Space group ¢f2, 229
Data on Cell parameters, Published and standardized atom coordinates

Inorganic Solid Phases

Nb, 5Wo.5 Young modulus

Element system: Mb-W; Phase prototype: W. Pearson symbol: c/2; Space group: 229.
Data points: 3; Samples: 1; Journal references: 1

Inorganic Solid Phases

Nb-W Binary Phase Diagram 0-100 at.% W

Temperature: 2200...3400 °C (2473...3673 K); Full composition
Investigation: experimental; detailed

Inorganic Solid Phases

Nb-W Binary Phase Diagram 0-100 at.% W

Temperature: 2300...3500 °C (2573...3773 K); Full composition
Investigation: experimental; detailed

of2 | b
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e Query: FFHHEW XREEE (benzothiazole)

Search by Structure

Start by drawing a structure

o

Reset '-J‘ ':' -'_" 1"4- 'C.r D \\ o™

cC N O

5
bl o Pyl
Benzothiazole
Malscaka Farrrula
Elemen System
S —
Lkl r 180T 7HS WA 1-24-T-6{3-1 | H T \:5.3-__
. . /

O ipw X0 interacie Sinachas

Explore this substance

Fago o ®
Benzothiazole

Masecular Faeraia gl lniii=1

Maiecular Wass nckl Ky

CAGMa: 126355299 85- 15

& Vi sibsiance prolk o T L i

G-Methyl-Benzothiazole

Maiecuipr Fosruip Inghl: In(ki=1.

Maieculpr kpax: Inchl Kay: [VEILGAFT

CASMa: 23

¥ View mubstance prodl for e 0% et

2-Methyl-Benzothiazole

Maigculai Fasruli nchl: WChi=1
Masculm baax Inzl ey
G 1
= View mubstarce profle sprch dor P misane
Benzothiazol-2-Ylamine
Mafscular Fasmuda ekl
Mgl Wiss HZ E 9

Inchl Ky

G5 M

® Viea wibSlance prolk

bor This SuUlvnanci

2-(Methylamino)Benzothiazole

ibainculpr Fosuip
Maeculm Mage
CASMa- 15554 53

® View substance prodle

Inchl: Inl:hi=1

KK

Inchl Koary: IVEFPRVLIGIFIS

b for T sulbrsance

I %

PR P P

whire ll 9 oCiTsTiE

Properies Mequenty appeanng Wi Desothiazsk:

» Phsa Euilibriue
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Corrosion Search

Seawater-301 stainless steel / 2Ni steel

Find out a comosion rate and 25 relevant detads by entenng a matenal

andior emaronment into the search box below

envronment: Seawater x  matenal: 301 stainless stesl x

7 results

i

301 stainess steel

21 steed

RS

301 stainkess steed

NI Stee

2N steel

Downdoad this table (CSV format

Seawater

Seawaler

Seawater

Seawaler

Seawater

Seawater

Seawates

JTF-8 encoded)

matenat 2Mi steel x Q

A (Resistant)

C (Questionabie)

ocalzed

Localized

20

Corrosion Search

Find oul a corroson rate and s relesant details by entenng a matenal
Bncl'ol emewonment indo the ssanch b below

maberal: Mabium =

— tRIEWHEE (Niobium in sulfuric acid) - ..

MaOHUm

Condition:

UNS No: R04210
Eabium
mobium
mabium

sabium

Q

Emsironmant Hating

Suluric Acid A [Resistant)
Temperature: 160 °C - 26.0 Duration: 5 d
- Localised attack:

Referance: Melals Handbook, Ninth Edition, Vol 13, Cormosion, AS

Inkernational, Metals Park, OH, 1987, p 730

Calfiwric Acid A (Resistanty
Sullwic Acid A (Resistant)
Sulluic Acid & (Resistant)
Sullaric Acid A [Resistant)

# Less detals

I

More details

i

More details

I

More details

€

More delails

JFRIMOCATTHTURL
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Query: ZrO2 monoclinic Crystal structure

Inorganic Soid Phases.

Zr0, monoclinic (ZrO, rt) Crystal Structure

@ Download Data

General Information

Phase Label(s): Zr0; nt
Structure Class(es) —
Classification by Propenties: ionic conductor, nonmetal
Mineral Name(s). baddeleyite
Pearson Symbol: mP12
Space Group: 14

Phase Prototype: ZrOz-b
Measurement Detail(s). -
Phase Class(es) -

© View 30 Interactive Structure

21

Compound Class(es) oxide
Interpretation Detail(s). complete str

Sample Detail(s) » Experimental Details

Substance Summary
» Reference
Standard Formula: ZrO,

Alphabetic Formula: O,7r
Published Formula: ZrO> monoclinig
Refined Formula: OzZr

Wyckoff Sequence: 14 &

Z Formula Units: 4

Density: p = 565 Mg-m™ Unit Cell Multiple Unt Cell

¥ 3D Interactive Structure

-P 2ybe [P 1 21/c 1] #14
a=5.197A

b=5.280A
©=5.3504
«=90.000°
$=99.530°
¥=90.000°

More Options ¥

Export Options ¥

» Reference

~ 3D Interactive Structure

Muttiple Unt Cell More Optioes ¥ Export Options. ¥

- 2ybe [P 1 21/c 1] 014

#=5.197A

b-5.280A

©=5,350A

«=90.000*

$-99.530* -

¥=90.000% e 50121700
motel 11
Comtgumnon
Swea )
o
Cotr
Stnoms
Symmem
Saanen

Unit Coll M More Options ¥

2ybo (P 1 21/c 1) 014

Export Ogtions ¥
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* |nteractive Phase Diagrams: (Al-Fe-Zr):

Isothermal section of the Al-Fe-Zr system at 1200°C

Fyure 1 from evaluation report
Al-Fe-Zr Temary Phase Diagram Evaluation

b s -

P Recorded Points

o

Point 1

A100x%
IrBisia%h
Fe B0Oa%

Bl AD M

Point 2

AL 21282 %
Ir B8a5a%
Fe 988 &t %

Point 3
Al BOT at%
I TAM st %

Fe t7T9%2a%

GTrpes oDl

PR

Point 4

A Z86a%
Ir72edat%
Felbia'%

/ Paint 5
Zr 3 '

T

MEIA Fg ' obharms saction of e A-Fe 2r spsien o 1200°C

General Information

Concentration Range: Fe conc [0-40 ot %jws Alconc (040 2t % Zr conc. [G0-100 at %)
Tempsrature 1

» Reference

0
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e Data Table Sliders:
Polyoxyoctamethylene (PO8M) Heat Capacity, Enthalpy,
Entropy, Gibbs Energy

Substance Details

Polyoxyoctamethylene

Polymer code: POV
b class: Aliphatic Poly :
CAS Number: - T

Download All Data
zP

© View Chart

—

Calculated and Experimental data

Calculated Data
Amaorphous + Crystalline

Experimental Data
Crystalline

Filter data by:

Temperature [K]:

1541 —|698.1
— e [ ]
Hide Filter Tools
Temperature  Amorphous State Crystalline State
T
Heat Enthalpy Entropy Gibbs Note Heat Enthalpy
Capacity H-H qfc] & Energy Capacity H-H o[c]
Cp [J/mal] [J/(K-mol)] Hglcl-G Cp [J/moal]
[J/(K-mal)] [fmal] [J/(K-mal)]
160.000 119.9360 33381.0900 178.3540 -4844 4500 T 119.9360 10291.4300
170.000 124 8230 34604.5700 185.7630 -3024.8600 7 124.8230 11514.9000
180.000 129.7390 35877.4600 193.0470 -1129.0000 7 129.7390 12787.7900
190.000 134.6990 37199.1400 2001740 833.9200 7 134.6990 14109.4700
200.000 139.7570 38571.9800 2072300 2874.0200 T 139.7570 15482.3100
210.000 144.8390 39995.0500 2141650 4979.6000 7 144.9390 16905.3600
220.000 150.2640 41471.0300 221.0400 7157.7700 7 150.2640 18381.3600

Entrop
S
[K-m

114 97

122.38

129.66

136.7%

14384

150.78

157.65
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Rong Ju, Ph.D.
rong.ju@springernature.com

Product Manager | SpringerMaterials

For Online Services Support: onlineservice@springer.com

+49 62213454303
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