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Some Vacuum materials

OutgAssing rAtes (At rOOm temperAture)

mAteriAl previOus treAtment pumping time
(hours)

OutgAssing rAte After pumping
(mbar.l.s-1.cm-2)

steel Non polished, slightly rusted
Polished

8
8

2.10-8

2.10-9

stainless steel

machined
alcohol cleaned
alcohol cleaned
400°c baking

chemically cleaned
300°c baking

5
5

24
16
12
24

2.10-9

9.10-10

2.10-10

3.10-14

< 10-12

10-12

Aluminum
Polished

alcohol cleaned
400°c baking

5
24
16

7.10-10

1.5.10-10

2.10-14

elastomer:
- viton
- viton
- viton
- teflon

- silicone
- neoprene

-
4 h, 150°c baking 

16 h, 200°c baking
-
-
-

24
15
15
48
24
24

2.10-8

10-10

10-10

3.5.10-10

4.4.10-9

5.4.10-8
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sOme stAndArds And cOmpOsitiOns fOr Austenitic stAinless steels

Aisi* nf en 10088-1 frAnce
typicAl cOmpOsitiOn %

c cr mo ni

301 1.4310 X10crNi18-8 Z12cN18-09 0.05 - 0.15 16 - 19 < 0.8 6 - 9.5

304 1.4301 X5crNi18-10 Z6cN18-09 < 0.07 17.0 – 19.5 - 8.0 – 10.5

304l 1.4306 X2crNi19-11 Z3cN18-10 < 0.03 18.0 – 20.0 - 10 - 12

304l 1.4307 X2crNi18-9 Z3cN18-09 < 0.03 17.5 – 19.5 - 8 - 10

316 1.4401 X5crNimo17-12-2 Z6cND17-11 < 0.07 16.5 – 18.5 2 – 2.5 10 – 12

316l 1.4404 X2crNimo17-12-2 Z2cND17-12 < 0.03 16.5 – 18.5 2 – 2.5 11 - 13

316l 1.4435 X2crNimo18-14-3 Z3cND18-14-03 < 0.03 17 - 19 2 - 3 12.5 – 14

316lN 1.4429 X2crNimoN17-13-3 Z2cND17-13 < 0.03 16.5 – 18.5 2 – 3 12 – 14

316ti 1.4571 X6crNimoti17-12-2 Z6cNDt17-12 < 0.06 16.5 – 18.5 2.5 - 3 11 - 13

321 1.4541 X6crNiti18-10 Z6cNt18-10 < 0.06 17 - 19 - 9 – 12

*aiSi: american iron Steel institute

prOperties Of cOpper

**oFHc: oxygen Free High conductivity

purity 99.95% cu 99.99% cu

Alloy name oFHc** certified oFHc*

french name cu-c1 cu-c2

isO cen cu-oF cu-oFe

usA c10200 c10100

density 8.94 g.cm-3 8.94 g/cm3

thermal conductivity (at 20°c) 389 W.m-1.K-1 392 W.m-1.K-1

electrical conductivity (at 20°c, % iAcs) 100 101

resistivity (at 20°c) 1.7.10-8 Ω.m 1.7.10-8 Ω.m
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sOme elAstOmers And plAstics prOperties

mAteriAl nAme chemicAl nAme cOlOur hArdness
 shOre A

temperAture 
rAnge

tensile strength 
At breAk

viton
fpm
fkm

Fluorocarbone
Vynilidene-fluoridehexafluoropropene

Black
Green

65-95 -20°c to +200°c 20 mPa

nitrile
buna n

perbunan
nbr

Butadiene acrylonitrile Black 30-90 -20°c to +120°c 27 mpa

epdm ethylene propylene diene monomer Black 40-90 -40°c to +140°c 25 mPa

silicone
mvQ Polysiloxane

Brick red
Yellow

40-80 -90°c to 200°c 10 mPa

kalrez
chemraz

ffkm
Perfuoroelastomers Black 65-95 -10°c to 300°c 15 mpa

neoprene
cr chloroprene rubber Black 30-90 -40°c to 105°c 25 mpa

teflon
ptfe Polytetrafluoroethylene White

 50-65
(shore D)

-150 to +250 °c 10-40 mpa

peek Polyether ether ketone Black
85-90

(shore D)
-50°c to 250°c 90-110 mpa

sOme glAss prOperties

chemical compositions

 siO2 b2O3 nA2O + k2O Al2O3

duran/pyrex ~ 81 % ~ 13 % ~ 4 % ~ 2.3 %

kodial ~ 68 % ~ 18 % ~ 10 % ~ 3 %
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properties

durAn / pyrex kOdiAl QuArtZ

Average linear expansion coefficient (20 - 300°c, isO 7991) 3.3 · 10-6 °c-1 5.15.10-6 °c-1 5.5.10-7 °c-1

refractive index (  = 587.6 nm) 1.473 1.487 1.4585

density (at 20°c) 2.23 g.cm-3 2.29 g.cm-3 2.2 g.cm-3

thermal conductivity (20 - 100 °c) 1.16 W.m-1.K-1 1.19 W.m-1.K-1 1.4 W.m-1.K-1

viscOsity temperAtures

strain point (lower cooling temperature, 1014.7 dpa.s) 510°c 472°c 1070°c

Annealing point (upper cooling point, 1013 dpa.s) 560°c 512°c 1140°c

softening temperature (107.5 dpa.s) 820°c 718°c 1665°c

Working point (processing temperature, 104 dpa.s) 1252°c 1058 1000°c

mechAnicAl prOperties

elasticity modulus (young’s modulus) 64.103 mPa 64.103 mPa 70.103 mPa

poisson’s ratio 0.20 2.21 0.17

electricAl prOperties

log10 of volume resistivity 13-15 Ω.cm (at 20°c) 10.3 Ω.cm (at 250°c) 16 Ω.cm (at 20°c)

dielectric constant (20°c, 1 mhz) 4.6 5.7 3.75

dielectric loss factor tan ∂ 37.10-4 27.10-4 < 4.10-4
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