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Ceityac gocrynna onnaiin — CINDAS
basa J[Jannbix Tenno¢pusmueckux CBoiicTB
Marepuu (TPMD)

basa gannpix Tennaopusmyecknx Cpoiicts Marepun
(TPMD) npeacrasasier coDoI1 BeO-BepCUIO
Tenaopusuuecknx Cpoiicts MaTepun, cepun A4aHHBIX
TPRC, or CINDAS LLC. D10 oHaaiiH Oa3a 4aHHBIX,
KOTOpas COAeP>KUT HeKOTOPbIe Tera0pu3ndecKue u
TepMOpaAualiOHHEIE CBOVICTBA METAaAAMIECKIX CI1AaBOB
U 5/1€MEeHTOB, HeMeTaAANIeCKIX KUAKOCTeN U TBePAbIX
BeIIeCTB, KOMIIO3UTOB, KepaMUKH, Ta30B I IIOKPBITUIA,

¢ pyHkumen noucka. B jornoanenne K 9TuM gaHHBIM,
TPMD skaiouaet PDF 40KyMeHTEI TeOpUIit I U3MEPEHUIA
C COTHAMM CTPaHMI] AOTIOAHUTEABHOTO TEKCTa AAS
uccAeA0BaHUIA.

Kaxk u B gpyrux 6asax ganneix CINDAS, basa aaHHbIX
Tenaopusnuecknx Cpoiicts MaTepuu umeeT y100HbI
AAsl HaBUTalM MHTepQeric.

baza gannpix TPMD cogep>xut okoa0 52 818 KpuBbIX
AaHHBIX ¢ 126 cBorictBamu 60zee 5200 MaTepuraaos
paseaeHHbIX Ha 93 oOIMX IPpyIIT MaTepualoB, KOTOpbIe
peryAsipHO OOHOBASIIOTCSL.

Hucrpymenthl VinTepdeiica

CoxpaHHUTD — JaHHBIE 4451 JaAbHEIIero aHaAusa.
Konmposate — rpaduku c aerkoctsio 5 PowerPoint.

IIpoekT u YripasaeHme — HEIIOCPeACTBEHHO
cogep>kaHue Oa3bl 4aHHBIX.

Industry Benchmark for Critically Evaluated Materials Properties Data

Xapakrepuctuku nrepdeiica

Haiitm — 0630p rpynn MaTepuaaoB UAU TPYIIIT CBOICTS,
a Tak>Ke ITOMCK 110 Ha3BaHMe MaTepuajla UANU
Ha3BaHUIO CBOVICTBA.

Bua — Bo3aelicTBuS Ha 4aHHOE CBOVICTBO IPU M3MEHEHU N
TeMIlepaTyphl AU APYTUX He3aBUCUMBIX
IlepeMeHHBIX.

CpaBHUTBD - HECKOABKO KPUBBLIX JaHHBIX Pa3ANMYHBIX
MaTepuaioB Ha O4HOM rpaduxe.

CcBLAKM - AOCTYIIHBI A5 KaXKAOTO rpadpuKa ¥ ONMCaHMS
B CBOJICTBE IIOKa3a TeKCTa.

Teopuu n smepenus — [IpegocraBasaTs nHpopMaInio
00 omnpejeaeHusAX CBOJMCTB U TecTax

ITouck u Ilpocmotp bassl [Janubix
Temnopusmyeckux CrojicTe Marepuumo
I'pymirie maTepuaaos

(Kommosutsr, Kepamuka, [Tokpertnst, Oprannyeckne
Coegunenus u Ap.)

Hassanuio maTtepuaaa

(bopocnankarnoe Crekao, CTeKA0BOAOKHO /
Cnankonosast Cmoaa, I'padur u ap.)

I'pymize csoricTs

(Temaodusuyeckne, TepMmopasuaiimoHHbIe,
Onrnueckne u ap.)

Hassauuio cBovicTBa

(Obmee HopmaabHoe V3aydenne,
TenmaonpoBognocts, Bsaskocts, 1 ap.)

TPMD noséoasiem noAv306ameAsM UCKamv, UCHOAL3Ys
NOAHOE UAU YACUYHOE HA38AHUE CBOUCTBA UAU
mamepuara. [ToAv306amerb Moxem makke npocmMompento
TPMD c nomouivro yHKU UL 6011A0AI0ULE20 MEHTO.
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ITouck u IIpocmorp:
basa [lanupix Tennopusnueckux CsoiictB Marepun (TPMD)
Ilouck mapopmanym

Search: Beeaure moanoe nan

TPMD (version 7, data updated 2011.1) Start Over | Help

JaCTM4YHOE Ha3BaHINe CBONCTBa AU
MaTepI/[aAa. Browse By: Search By:

Material Group Material Name
Browse: MCHOABSYIZTE BbIIIaJdalolee - Gy
MEHIO, 4qTOOBI HAITY CBOVICTBO VAU &2t ingo; tickel incalay
MaTepI/Ia/l. or or

Property Group Property Name
basa Aannvx Tenaodpusuveckux &

i Go

Ceoticme Mamepuu codepxcum 0oree
5191 mamepuanros 6 93 zpynnax
Mmamepuaros u 126 ceoticms 6 4 zpynnax
c601LCMe.

€2, electrc, =lockric Hosstivity

TPMD (version 7, data updated 2011.1) Start Duer | Help

Select Property Group: Thermophysical Propertias
{4 property groups)
Select Property Name: =

Cost of |harmal Linear Lxpansion
Density
Density, kg m[-3]

A3 Transifion Tmperatire
fine Parmmater

ure Linazr Expansion
| leat Capaaty
Sohdus |emperature
Soecific | leal, (AL Cor
Soecific Heat Capac
Enecific Heat Cap: inJkg-1] KI-1]
Thermal Conddicti
Therma! Conductvity in W m[-7] KI-]
Thermi! DilTusivily

Thermal inmf2] s 11
Thermal Linear Exoznsion

W scos ty

tant Fressurs)

Hacrpoiika nngopmanum

Select: HEe3aBNCUMYIO IIepEMEHHYIO. TPMD (version 7, data updated 2011.1) Skart Over | Help

Select Property Group: -Thelmnph',qzca= ropeties -
(4 property groups)

Select Property Mame: Coell. of Thenmal Linesa: Expasion -
(22 properties)

Property Range

Coeff, of Thermal Linear Expansion (10[-6] K[-1]) -256.6 - 1788.0

Select an Independent Variable, and then click the Show Graph or Show Text button.

Independent Variabls Minimum Maximum
> Angle (degree) 114 747
© Fiber Volume Content (Vol. percent) 31.0  100.0
~ Temperature (K) 0.5 3900.0
[ Slhow Giaph | \ Shuw Texl }
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IIpocmoTp nHpopMaIum

TPMD 1103B0oAs1eT I10Ab30BaTEAI0
IIpocMaTpUBaTh CBOICTBa
HeCKO/ABKIX MaTepyaloB Ha OAHOM

rpaduke.
[lar 1: Beitbepute MaTepuaabl.

[lar 2: BeibepuTe KpuBble 4aHHBIX
MAM YCAOBUS MCIIBITAHMIA.

IMar 3: ITpu1 He0OXOAMMOCTH BEI
MoKeTe u3MeHNTh I'padpuueckne
ITapameTps! cBoOliCTBA.

Ipumeuariue: B atoboe spemsi
10AD306AMEAD MOXKEM HAKAMb HA
xknonky “Iloxasamo mexcm”, ymoOvt
y6udemv sHaveHus mouex 0aHHbLX,
meKcmosvle ONUCAHUSL, CCOAKU U 1M1.0.

Pesynprarer: Ipadudeckue u Iludpoppie

¢ 52 818 KpUBBIX AAaHHBIX

¢ IIBeTOBast KOAMPOBKA KPUBBIX
AAHHBIX

* PazanaHble KpUBBIe pa3ANIHBIX
MaTepnasaoB Ha O4HOM rpaduke

e [Toka3s 3navenuit X nu Y AAas
Ka’kA0M TOUKI AaHHBIX IIPA
HaBeJeHUN Kypcopa

* BO3MO>XHOCTb M3MEHEeH:
AunartazoHa oceii rpaduka Y n X

[TPMD (version 7, data updated 2011.1) Start Over | Hep
Property Group: Thermephysical Properties Edit Selection
Property: Coeff. of Thermal Linsar Expansion (10[-6] K[-1]) Charge Unis =
Independent Variable: Temperature (K) Cheng=Unis - [ Show Text
Select Materials ? Select Data Curves/Test Conditions ?

142 34740 Graphite C = 1. M1(1,1) C1: Across grain, provisienal values rom CINDAS
142 3128 Graphile, C =12 W1 2) €2 Wilhgrain prov sional values lom CINDAS

3. M3 (1, 1] - C10 ACress grain. provisional values from CINDAS
4 M2 (1,2)- G2 Withgrain pravizional valies from CINDAS

ol
144 A Crephite, ©
1A5: ACX Craphite, T

(Listing 662 materials)

Coeff. of Thermal Linear Cxpansion vs Temperature
T087 Craphile, C

& 3 Material3 (1, 1)

.
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T i
5 A

Coeff of Thermal Linear Expansion (10[-6] K[-1])
L]

o Sen ror 15+ Fore+1 25+ T00e+3 A Te—0
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TPMD (version 7, data updated 2011.1) Start Over | Help

Property Group: Thenmophysical Properties
Property: Coeff. of Thermal Linear Expansion (10[-6] K[-1]) C'anu= Liils -

Edit Selection

Independent Variable: Temperature (K) Changc Units = Stow Tex |

Select Materials 7
- - 1" Across grain, provisinnalvelies friom CINDAS
= anhite, C,

(=2 |2 L 7 2)- G2 With grain, arouisinnal valuns frem CNOAS
3 <. 1)- G2 Adross glain, orovisional valies from GINDAS
4. M3 (7, 2)- G2 Wilh grain, provisional values iom GNDAS

Select Data Curves/Test Conditions ?

(Listing 663 matenais)
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Ipynner Marepuanos

Bboaee 5200 marepuaaos 8 TPMD ya00HO pa3aeaeHs! Ha MaTepnaaoB. KpoMe Toro, Bbl MOXKeTe HaliT!

93 rpyr[r[ MaTepI/Ia/lOB C BOBMO>KHOCTBIO BbITIaAaIOIIIEeTO OHpe,ZI,EAEHHLIIZ MaTepI/Ia/l, BBeAsI KAIO4YeBOe CA0BO B

BbI60pa AAST KOHKPETHI)IX MaTepI/Ia/lOB B Ka)KAOf;[ rpyr[ne nnoae Hazsanue MaTepI/IaAa.

Material | Number Material | Number
Aggregate Mixes 30 Compounds: Calcium, Magnesium, Sodium Oxides 92
Alloys: Alloy Steels 129 Compounds: Inorganic Nonoxide Compounds 37
Alloys: Aluminum Alloys 107 Compounds: Organic Compounds 275
Alloys: Carbon Steels and Cast Iron 74 Compounds: Other Oxide Compounds 144
Alloys: Chromium Alloys 17 Elements: Carbon, Graphite 145
Alloys: Cobalt Alloys 28 Elements: Others 150
Alloys: Copper Alloys 82 Fabrics, Yarns, And Hairs 7
Alloys: Magnesium, Manganese, Molybdenum and Niobium 72 Foods & Biological Materials 27
Alloys: Miscellaneous Alloys And Mixtures 15 Gas Mixture: Monatomic and Polyatomic Systems 71
Alloys: Nickel Alloys 91 Gas Mixture: Monatomic Systems 24
Alloys: Other Nonferrous Binary Alloys 154 Gas Mixture: Polyatomic Systems 112
Alloys: Other Nonferrous Multiple Alloys 76 Glasses 104
Alloys: Stainless Steels 74 Hydrides 18
Alloys: Titanium Alloys 45 Interface of Different Materials 4
Alloys: Zirconium Alloys 22 Intermetallic Compounds, Mixtures 32
Animal and Vegetable Natural Substances 35 Intermetallics: Aluminides 6
Boridf-zs 56 Intermetallics: Beryllides 22
Bronr'ndes 20 Intermetallics: Miscellaneous 147
Carbides 55 Intermetallics: Silicides 28
Carbor?ates 22 lodides 18
gz:zqrzlt? 62 Liquids: Fluorocarbons and Hydrocarbons 16
Chiorides 66 L?quids: Mineral and Silicone QOils 47
Coatings: Anodized Conversion 31 Liquids: Others >3
Coatings: Metallic Contact 125 M.etamaterlals - !
S . Minerals, Rocks and Processed Mineral Substances 105

Coatings: Metallic Pigmented 15 - -
Coatings: Nonmetallic Inorganic Carbide Contact 19 M!scellaneo.us Refr?ctory Mater.lals 82
Coatings: Nonmetallic Inorganic Other Contact 36 Mixtures: Binary Mixtures of Oxides 56
Coatings: Nonmetallic Inorganic Oxide Contact 82 Mixtures: Fluorides and Their Mixtures 81
Coatings: Nonmetallic Inorganic Silicate or Titanate Contact 22 Mixtures: Mixtures of Oxide and Nonoxide 17
Coatings: Nonmetallic Pigmented, Other Binders 101 Mixtures: Multiple Mixtures of Oxides 38
Coatings: Nonmetallic Pigmented, Others 17 Mixtures: Nonoxide Inorganic Mixtures 41
Coatings: Nonmetallic Pigmented, Potassium Silicate Binder 44 Mixtures: Sulfides and their Mixtures 64
Coatings: Nonmetallic Pigmented, Silicone Binder 66 Nitrates, Nitrides and Nitrites 42
Coatings: Other Contact 51 Phosphates 18
Coatings: Other Pigmented 33 Polymers: Epoxy, Resins, Rubber, Silicones 69
Coatings: Oxidized and Others Conversion 48 Polymers: Others 134
Coatings: Pigmented, Trade Name 81 Residues, Slags and Scales 9
Coatings: Resin Contact 47 Salts 20
Coatings: Thermal Barrier 14 Selenides and Tellurides 78
Composites: Ceramic Matarix, Particulate-Reinforced 42 Semiconductors & Optical/Sensor Materials 24
Composites: Ceramic Matarix, Wisker-Reinforced 29 Silicides 51
Composites: Kevlar Fiber 18 Single Oxides: Aluminum, Beryllium and Silicon Oxide 60
Composites: Laminates (Glass Fiber) 46 Single Oxides: Others 137
Composites: Laminates (Others) 19 Sulfates 33
Composites: Metal Matrix 9 Systems & Structures 9
Composites: Others 66
Composites: Polymer (Epoxy, Resin) Matrix 45
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Ipynuer CBOMCTB

TPMD cogepxut 126 pa3AM4HBIX CBOJICTB. DTU CBOJICTBA
pasaeseHsl Ha 4 1eTKO yIIpaBAseMble TPYIIILI CBOVICTB.
Kpowme TOro, BoI MO>KeTe HaliTi Ha3BaHMe CBOJICTBA C
ITOMOIIIBIO KAIOUEBBIX CA0B, KOTOPBIE HEIIOCPeCTBEHHO
HpUBeAYT Bac K MHTEPeCyIOIeMy Bac CBOVICTBY.

Tenaopusuueckne Cpoiictsa— 39 Ceoticmen
TepmopaanaxTusnsie Csoiictsa — 36 Ceoticmen
Onrnueckue Cpoiictsa — 18 Ceoticmen

Apyrue Csorictsa — 33 Ceoticms

Hocryn

Cromumocts nmoarmmcky Ha CINDAS 6a3bl 4aHHBIX
3aBUCUT OT KOAMYECTBa MECT I UMCAa MTOTeHIIMAABHBIX
moAb3oBaTeaeit B KaxkaoM Mecte. ITocae moammckuy,
UHDKeHephl, OubAnoTekapy, 1ccaiej0BaTeAN 1 YIeHbIe Bce
MMEIOT HeOTPaHNYEHHBII AOCTYII K Oa3aM AaHHBIX 110 [P
aapecy / Auara3ony.

Mbe1 Yeepenpl B Hammx IIpogykrax

Llonnpie ITaKkeThI

Hanbo.4ee 110AHBIN ITaKeT UCCAEAOBAHNUI 1
MIPUAOXKEHNI BKAIOYaeT:

ASMD - Aerospace Structural Metals Database
HPAD - High Performance Alloys Database

AHAD - Aerospace and High Performance Alloys
Database (combines ASMD and HPAD)

CLTD - Cryogenic and Low Temperatures
Database

TPMD - Thermophysical Properties of Matter
Database

MPMD - Microelectronics Packaging Materials
Database

bazsr ganaeix CINDAS aa10T cocTaB U OIIMCBIBAIOT
YCAOBUS UCIIBITAHNII KaXKA0ro MaTepuaaa. OHu Takoke

npeAacTaBAsSIIOT KOHKpPETHbBIE YCAOBILT A4S Ka’KA0TIO

’Ke1aeMOro MaTepuala HaHeCeHHOTO Ha rpaduK.

V3Harite 00AabIlle Ha

https://cindasdata.com/resources

TPMD GsicTp, 5 PeKTrBeH 1 4aCTo 0OHOBASETCS, ¥ B HAaCTOsIIee BpeMsI MICIIOAb3yeTCs PacTyIINM YMCAOM
YHUBEPCUTETOB, KOPIIOPAIINII I HAy9HO-CCAeA0BaTeAbCKUX yupexxeHuii. IToxaayiicra, moceture www.cindasdata.

com 4451 AeMO-BEepCUIL.
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