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I. Hledani podle skupin materiald

a) Z hlavni obrazovky CINDAS TPMD si rozbalovaciho menu Material Group (Skupiny
materidld) zvolte Stainless Steel (Korozivzdorng ocel). Celkem je k dispozici 78
riznych skupin materialQ.

!
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‘ CIND&S Datahases | Thermophysical Properties of Matter Database

TPMD (data version 4.0)

Browse By: Search B\}
Material Group (Help) i Materie
Stainless Steel i E
Other Monferraus Binary Alloys ~ By ﬂ‘qu
Other Nonferrous Multiple Alloys i

or Other Nonoxide Inorganic Compounds ld 4
Oxide Compounds: Calciur, Magnesiur, Sodium Oxides PrOPerf
Oxide Compounds: Others 7
Phosphates ~ h‘;
Polyrmers B

L Residues, Slags and Scales %

5o Salts

Selenides and Tellurides

Semiconductors

Silicides

Single Oxides: Aluminum, Beryllium and Silicon Oxide
Single Oxides: Others

Sulfates

Sulfides and their Mixtures

Systemns & Structures

Titanium Alloys

Zirconiurn Alloys )

s A S S,

b) Na dalsi obrazovce si budete moci vybrat pfislusny nazev materidlu = Material Name.
K dispozici je 75 materialQ. Vyberte si Stainless Steel AISI 316, Fe + Cr + Ni +
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Materials Properties Data Provided by CINDAS, LLC

‘ CINDAS Databases | Thermophysical Properties of Matter Database

TPMD (data version 4.0)

Select Material Group: | Stainless Steel v
(78 material groups)

Select Material Name: | v
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; |
Steel 155 PH, Fe + Cr+ Ni+ 4}
{

!

3

i

i

1

{

I

{

i

i

L&A | Brivacy Policy | Terms & Stainless Steel 17-4PH, Fe + Cr+Ni+ .
Stainless Steel 17-F PH, Fe + Cr+ Ni+
Stainless Steel 17-7, Fa + Cr+Mi+ ..
Stainless Steel 18-8, Fe + Cr+ Ni+
Stainless Steel 3754, Fe + Cr+ Mi+
Stainless Steel A-286, Fe + Cr+ Ni+
Stainless Stael AISI 202, Fa + Cr+

Stainless Steel AISI 301, Fe + Cr+ Mi+ .
Stainless Steel AIS1 302, Fe + Cr+ Ni+
Stainless Steel AISI 303, Fe + Cr+ Ni+
Stainless Steel AIS| 304, Fe + Cr+ Mi+ .
Stainless Steel AISI304L, Fe « Cr+ Ni+
Stainless Steel AIS| 305, Fe + Cr+ Mi+ .
Stainless Steel AIS1309, Fe + Cr+ Ni+
Stainless Steel AIS1 310, Fe + Cr+MNi+

Stainless Steel AIS] 321, Fe +CreMi+
Stainless Steel AISI 330, Fe + Ni+ Cre. v
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c) Nyni se vdm zobrazi seznam vlastnosti a nezavislych proménnych pro zvoleny
material. V nasem pripadé mame k dispozici deset (10) moznosti.
Vyberte si Specific Heat: Temperature (Mérné teplo: Teplota)

]
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|CINDA5 Datahases | Thermaophysical Properties of Matter Database

TPMD (data version 4.0)

Select Material Group: | Stainless Steel hd
(78 material groups)
Select Material Name: | Stainless Steel AIS1 316, Fe + Cr+ Mi+ . -
(75 materials)
Select Property and | v
Independent Variable:

A e bt B i

L 0@ Mormal Solar Absorptance : Temperature
£sh | Privacy Policy | Terms s MNormal Solar Reflectance : Temperature
MNarmal Spectral Emittance : Temperature
MNormal Spectral Emittance : Wawvelength
MNormal Spectral Reflectance : Wavelength
Mormal Total Emittance : Termperature
Specific Heat, (At Constant Pressure) : Temperature
Therrnal Conductivity 3 cra[-1] K[-1]: Temperature k
Thermal Diffusivity.cm[2] s[-1]: Temperature

Thermal Linear Expansion : Temperature

|

A M e A

d) Nyni mizete zkontrolovat sv{j vybér. Pokud jste s nim spokojeni, kliknéte na Show
Graph (Zobrazit graf)
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| CINDAS Databases | Thermophysical Properties of Matter Database

TPMD (data version 4.0)

FRASF NI (S | R R,

Select Material Group:  Stainless Steel v
{78 material groups)
Select Material Name: | Stainlass Stesl £151 316, Fs + Cr+ Mi+ v

{75 materials)

Select Property and Specific Heat, (4t Constant Pressure) : Temperature v
Independent Variable: (10 property/independent variable)

. e o e e A e

e o R e e e e A e et ey

Shasans, s

e) Zobrazi se vdm seznam krivek, které jsou k dispozici pro vybrany prvek. Kromé toho
uvidite rovnéz prvni graf. Pro danou latku méze byt k dispozici fada vzorkd;
komentare v textu vysvétluji podminky testu a popisuji. V daném ptipadé je pro tento
materidl k dispozici Sest datovych kFivek. Kliknutim na nékterou z polozek v seznamu
si vyberete jednu nebo nékolik kfivek.

Vyberte si prosim Material 1 (1,1)
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Materials Properties Data Provided by CINDAS, LLC

[cinbas patabases | Properties of Matter Database Start Over
TPMD (data version 4.0) view Theories and
Material Group: Stainless Steel Edit Selection
Property: Specific Heat, (At Constant Pressure)
Independent Variable: Temperature Show Text
Step 1. Select Materials Step 2. Select Data Curves/Test Conditions
Select one or more materials from the list below. Hold the control key to Select  Select between one and twenty data curve descriptions from the list below to view
multiple materials. Availabie data curves will be displayed on the right, Then graphs. Hold the Gontrol key to select multiple data curves.
Koy Curve) - Rermarks
-
2 T2
3. Material 1 (3, 1)- AISI 316
4. Material 1 (4 1)-AISI 316
5. Material 1 (5, 1)-AISI 316 v
(Lsting 1 materials)
= Specific Heat, (At Constant Pressure) of Stainless Steel AISI 316... vs. Temperature
E Ml 1(1.1)
= o Graph Parameters
H g Min Max
4 o -xis [73.0 15000
& L
H 35 e Iv-axis [288.7 6996
g A
38 - (Change Rangs ]
£ 5 Show Gridlines
4
1 i & & £ o o
Temperature (K) g s covs 1c
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II. Prace s dynamickymi grafy z idajd v databazi

a) Pro stejny material je moZno zobrazit vice grafil. Stisknéte a podrzte klavesu Control

(CTRL) a vyberte dalsi podminku testu pro Material 1 (2,1)

Step 2. Select Data CurvesiTest Conditions

Select between one and twenty data curve descriptions from the list below to view
graphs. Hold the Control key to select multiple data curves.
Key:! Selected Material! (Set, Curve) - Remaris

1 | 16 Jad

(CTRL) on your keyboard

3 Material 1 (3, 1) - AIS| 316

]
3
:
Hold down the Control Key 1

(2. 1)
(3.1) to select th
4 Material 1 (4 1) - AISI 315 "’ otn oo ot oanne. |
B haterial 1 (5 1) - AISI 36
b) Pov&imnéte si, jak se automaticky upravi méfitko p¥i zobrazovani nékolika grafd,
jejichz rozsah dat se odliSuje. DalSi sada dat se vykresli v jiné barvé.
= Specific Heat, (At Constant Pressure) of Stainless Steel AISI 316... vs. Temperature
Z 7007 B 1. Material 1 (1. 1}
N W 2 Material 1 (2, 1)
oh
-
= 650
0
=
b
@ G
o
=
o
g 550
Q
z
= 500
L/ E]
I
L=
=
g. AT 400 600 800 1000 1200 1400
Temperature (K)
c) Grafy mohou mit zapnuté nebo vypnuté zobrazeni soufadnic. Toto nastaveni se

provede v okénku“Change Range” (Zména rozsahu). Graf se pak automaticky

prekresli.

Graph Parameters

Min Max
R-fixis 730 1500.0

-fis [288.7 £33.6

Show Gridlines

d) MlZete zmé&nit i parametry grafu = Graph Parameters, abyste tak podle potieby graf

roztahli mezi potfebné nezavislé nebo zavislé proménné.

Pro Specific Heat (Mérné teplo), zménte rozsah x range na 600-1000 K. Potom

zménte y na 500 az 600. Kliknéte na klavesu ,,Change Range™".
Na dalSim obrazku uvidite vysledné provedené zmény.

Privodce databazi CINDAS - TPMD: Krok za krokem
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Specific Heat, (At Constant Pressure) of Stainless Steel AISI 316... vs. Temperature
EEily B 1. Material 11 1)
B 2 Material 1 (2, 1)

Specific Heat, (Al Constant Pressure) (J ka[-1] K[-11)

3050 a5 700 750 £00 %50 000

Temperature (K)

Poznamk:: Graf si miZzete vytisknout pomoci tiskovychiikazi vaSeho internetového
vyhledavde, resp. rizete si jej ulozit kliknutim pravym ttétkem na plochu grafu a volbou
Ulozit obrazek jako ...

e) Kliknutim na klavesu “Show Text” je mozno si zobrazit ve spodni ¢asti obrazovky
jednotliva data a komentare k nim.

Material: S3tainless Steel AISI 316, Fe + Cr + Ni + .. 1
Property: Specific Heat, (At Constant Pressure)] J kg[-1] EK[-1] i
Independent Varisble: Tewperature J kg[-1] EK[-1] ]
HNone %
ATS3T 316: Test Temperature Range 273-1173 (K)
HNone 3
Data Points

X T F
curve: 1 1
2.730e+02 4.594e=+02 AISI 316 1
3.730e+02 4.920e+02 E
4.730e+02 5.167=+02 ‘
E.730e+02 5.364e+02 1
6. 730e+02 5.544e+02 i
T.730e+02 5.707e+02 b
8.730e+02 5.858e+02
9.730e+02 &.008e+02
1.073e+03 6.150e+02
1.173e+03 G.293e+02
None
References J
Fhysical Properties Of High Temperature Materials. J
Fart Ii. The Heat Capacity Of Zirconiww, Sewveral }
Zirconium Hydrides, And Certain Cladding Materials i
From 0O To 200 C, ERelation To Other Thermodyhsatnic
Froperties Of The Zr-H Svstem.
Douglas, T. EB. Victor, L. C.
Wright Air Dewvelopment Center
1-75, 1957. J
[ Wadc Tr 57-374 Pt Ii | £
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DalSi naviga’ni prvek(na obrazovce vpravo nabe):
“Edit Selectiori’ (Editace vylru) umo#iuje uZivateli zadat dalSi volby.
“Start Over” (Novy vylr) umo#uje zadit vybér znovu a vybrat novou viastnost materiélu
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II1. Hledani podle skupin viastnosti

K dispozici jsou Ctyri (4) Skupiny vlastnosti = Property Group. Jsou to tyto skupiny:
Thermophysical = Tepelné fyzikalni vlastnosti (13), Thermoradiative = Vlastnosti tepelného
salani (32), Optical = Optické vlastnosti (3) a Others = Dalsi vlastnosti (11).

a) Nejprve si vyberte Thermophysical a pak si vyberte Specific Heat (At Constant
Pressure) (Mérné teplo za konstantniho tlaku) z druhého rozbalovaciho menu, které
se zobrazi po dokonceni prvniho vybéru.

Guide to Discovery
Materials Properties Data Provided by CINDAS, LLc

|CINDAS Databases | Thermophysical Properties of Matter Database

TPMD (data version 4.0)

L PRSP Il P Py S

o Thermophysical Properties
Select Property Group: T ——
Select Prope Name: ESpecificHeaL(AtCDnstamPress_u )V
LT er ':ty PO TcX.7:1-11; - B Jff e bt it
b) Zobrazi se vam nezavisle proménné, které jsou k dispozici pro vas vybeér.
c) Vyberte si tedy jako nezavisle proménnou Temperature (Teplota) (k dispozici je

pouze jedna proménnad) a kliknéte Show Graph (Zobrazit Graf).
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Materials Properties Data Provided by CINDAS, LLC

‘ CINDAS Databases | Thermophysical Properties of Matter Database

TPMD (data version 4.0)

Thetmophysical Properties v
(4 property groups)

Select Property Group:

Select Property Name: Specific Heat (At Constant Pressure) v
(13 properties)

Select Independent Variable: | Termpersture v
(1 properties)

d) Zobrazi se vam vSechny materidly (1141) pro které je k dispozici Specific Heat (At
Constant Pressure) jakozto vlastnost, a zaroven jejich prislusné podminky zkouseni.
Pokud byste chtéli provést porovnani dvou nebo vice materidll z hlediska stejné
vlastnosti, podrzte stlacenou klavesu Control a provedte vybér. Vyberte si prosim
vSechny tfi grafitové materidly - Graphite Materials ATJ Graphite, 3474D
Graphite, and 7087 Graphite and. (Material 94, 564 and 568)

Step 1. Select Materials .f

Select one or more materials from the list below. Hold the control key to select multiple materials,
Available data curves will be displayed on the right. Then proceed to Step 2.

o s e S i, o ot bt i o

Please select:

rial 564: 34740 Graphite, C
rial 55 Antimony, Sh
Material 566: Erbium, Er
Materlal 56? Tltanlum Nltrlde TiM

Material 94
Material 564
Material 568 v

o s o

Poznamki: P#i vybéru je nutno drzet stldenouk/dvesu Control a pak je nutno \ikat, nez se
dokori nacteni vybranych materialToto potrva jen par sekund.
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e) Nyni prejdéte ke druhému okénku vybéry (Krok 2), podrzte stlacenou kldvesu Control
a vyberte vsechny dostupné datové kFivky. Tento vybér urychlite tim, Ze nejprve
vyberete prvni kfivku, podrzite kldvesu Shift a pak vyberete posledni kfivku —
automaticky se nactou i vSechny ostatni kfivky mezi nimi.

Step 2. Select Data Curves/Test Conditions !
Select between one and twenty data curve descriptions from the
list below to wiew graphs, Hold the Control key to select multiple 1
data curves,

ke Selocted Materizl: (Sot, Curve) - Remarks 1

1 1.1)-ATd

f) Zobrazi se datova kfivka pro prvnich p&t vybranych podminek zkouseni. Graf mizete
upravit podle potfeby zménami jeho parametrt volbou Graph Parameters. Mlzete
napriklad zobrazit podrobnéji oblast, kde vSechny kfivky maji velmi podobné hodnoty.

Specific Heat, (At Constant Pressure) of 3 Materials vs, Temperature E
3.000e+037 B 1. Material 9401, 1) §
B 2 Material 94 (2, 1)
W 3 Material 564 (1. 1
W 4 Material 568 (1.1

B 5 Material 568 (2. |

250013
Z. (e 3

1.300e+}3

1. 000eH}3 ‘/

000 e~ 005 D0er021 000e+031 5002+ 032, 000+ 032 5006033 00021033 500e+ 03 000e-+03

Specific Heal, (Al Constant Pressure) (J kg[-1] K[-1])

3

T LI M NP I S Ly —._-I:gmq_gr.a'!}*]‘rﬂe-il‘{i—nmuﬁﬂ' e T R T L I T L LTS

Privodce databazi CINDAS - TPMD: Krok za krokem 6/6



Guide to Discovery

IV. Hledani materialu podle Fetézce (podle c¢asti nazvu)

a) zadejtecast nazvu materialu nebo jeho kombina@adejte Cu Al, a stlaéte

klavesu Enter.

Search By:
Material Name

Cu Al

e.d., alum axid, Iran Dialurminurm Tetraoxide

b) Zobrazi se seznam véech 168 materidll, v jejichz ndzvu se vyskytuji vdmi zadané
kombinace znakl nebo slov. Vyberte si Aluminum Alloy 2014 (Alcoa 14S)...

Guide to Discovery

W, At -

Aluminum + Copper + . Allows, Al + Cu +
Aluminum + Copper All

Alurminumm Alloy 20

Aluminum Alloy 20714-TE, Al + Cu + .
Aluminum Alloy 2017 (Alcoa 175), Al+ Cu + .
Aluminum Alloy 2020, Al + Cu + .

Aluminum Alloy 2024 (Alcoa 245), Al + Cu + .
Aluminum Alloy 2024-T (245-T), Al + Cu + ..
Alurninurm Alloy 2024-T3, Al + Cu + .
Alurninurm Alloy 2024-T4 (245-T4), Al + Cu + .

Aluminum Alloy 2117 (Alcoa A175), Al + Cu +
Aluminum Alloy 2219, Al + Cu +

Aluminum Alloy 2219-T81, Al + Cu +
Aluminum Alloy 2678, Al + Cu + .

Alurninurm Alloy Alcled 245-0, Al + Cu + .
Alurninurm Alloy Alcled 245-T, Al + Cu + .

Aluminum Alloy 2024-T8E (245-T86), Al + Cu + .

»

Materials Properties Data Provided by CINDAS, LLC i

| CINDAS Databases | Thermophysical Properties of Matter Database i
TPMD (data version 4.0)

Search By Material Name: [Cu Al i

Select Material Name: T v 1}

~ E

Alloy Stesl, Cubex. Fe + Si —

54 | Privacy Polisy | Terms and Ct Alodine 1200, Aluminum + Copper + . Coating, Al+Cu+.. 1] ¢

§
{
i
|
|
}

T o e R A T O S R i R e o R A B P

c) Vyberte si vlastnost a nezavisle proménnou - “Property and Independent Variable”,
vyberte Thermal Linear Expansion: Temperature (Tepelna linedrni roztaznost:

Teplota) a kliknéte na Show Graph (Zobrazit Graf).
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Materials Properties Data Provided by CINDAS, LLC

i

|CINDAS Databhases | Thermophysical Properties of Matter Datahase

P pEE——

TPMD (data version 4.0)

Search By Material Name: [Cu Al

Select Material Name: Aluminum Allay 2014 (Alcoa 145), Al + Cu + .
(168 materials)

Select Property and
Independent Variable:

d) Pokracujte jak je uvedeno vyse

Privodce databazi CINDAS - TPMD: Krok za krokem
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V. Hledani vlastnosti podle iFetézce (podle c¢asti nazvu)

a) Zadejte ¢ast nazvu vlastnosti: Zadejte Th, stlacte klavesu Enter.

Property Name

Th

e.4., abla temp, Ablation Temperature

b) V rozbalovacim menu se zobrazi seznam 7 vlastnosti, nékteré z nich budou mit pro
stejnou vlastnost riizné jednotky. Vyberte Thermal Diffusivity, cm[2] s[-1]
(Tepelna vodivost)
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| CIMNDAS Databases | Thermophysical Properties of Matter Database

TPMD (data version 4.0)

Search By Property: [Th
Select Property Name: | s

Coeff. of Thermal Linear Expansion
CE4 | Privacy Palicy | Terms ar balting Threshald

Thermal Conductivity, ¥ crm[-1] K[-1]
Thermal Conductivity, vy m[-1] K[-1

Thermal Diffu ]

Therrmal Diffusivity.m[2] s[-1]
Thermal Linear Expansion

s el e B B e My, A i W -

S e B SR R T b B e S A T 1 et e e o «j

c) Vyberte si ze 7 nezavisle proménnych, které jsou k dispozici pro Tepelnou vodivost Air
Pressure (Tlak vzduchu) a kliknéte na Show Graph (Zobrazit Graf).
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|CINDAS Databases | Thermophysical Properties of Matter Database

TPMD ( data version 4.0)

Search By Property: Th

Select Property Name: Thermal Diffusivity,cm[2] s[-1] ~
’ (7 properties)

Select Independent Variable: [AlLEressure s

Temperature

Heat-Treating Temperature
Frequency

Heattreatrment Time

Grain Size

Csa | Privacy Policy | Terms and Condil

Air Pressure =
Moisture Content *

A LA o, o et B e T T SR S e e T S S I b e e e B
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d) Pokracujte jak je uvedeno vyse
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