>>> Insulating and seath materials

Properties* of insulating and seath materials
Designation electrical thermal
VDE Code Material Density  Electr. Specific ~ Dielectr. Tangentofloss  Service temperature Meltingpoint Burning Oxygen Heating
des. Strength insulation  Coeffi- angle behav. LOI value Ho
— res;:::ce 5%'::‘:, contin. short
g/em®  kV/mm 20°C 20°C tana oC He +°C (%0,) MJkg!
y | pyc  Fobvinylchloride a5 05 55 qguqes | 346 il +100 > 140 842 1725
mixtured +70
temperature _ 121015 _ -20 . ~ ~
Yw o PvC SRR e 1315 25 10%10° 465 % +120 S0 gelfexting- 2342 1622
4x102 - 1x107 2 uishing
temperature . 12_1015 _ . a i
Yw PVC resistance 105 °C 1,3-1,5 25 10"2-10 4,5-6,5 +105 +120 > 140 23-42 16-20
'
Yk | pyc lowlemperatre o 4. 25 qpups 4565 -40 +100 > 140 842 172
resistance +70
2Y LDPE  PE (low density) Ui 70 107 2,3 2x10+ = +100 105-110 <22 42-44
9 y 0,94 ' +70 <
=
8 v HDPE PE (high density) %74 85 107 23 3x10+ =l +120 130 <22 42-4
= 0,98 ’ +100 s
o
S x| vpp | Crossilinked 092 50 | 10%10% 46 2x10° 35 00 - <2 h2bh
— o polyethylene +90
<
= - 40
o2y Polyethylene foam ~ ~0,65 30 10" ~1,55 5x10* +70 +100 105 18-30 42-44
3Y | PS  Polystyrene 105 30 10 2,5 1X10° +gg +100 5120 ombus. | <22 40-43
tible
4Y PA Polyamide 1,02-1,1 30 10" 4 2x102 - 1x10°° +_,|6(?5 +125 210 <22 27-31
: -10
9y PP Polypropylene 0,91 75 10" 2,3-2,4 4x10 +100 + 140 160 <22 42-44
1Y PUR  Polyurethan 1,15-1,2 20 10'-10" 4-7 23x10° +gg +100 150 20-26 20-26
TPE-E i
(12v/ Polyester 1214 40 100 37-5/1 18107 o + 140 190 <29 20-25
13Y) elastomer +100
TPE-0 Polyolefin ) " : " -50 _
(18Y) elastomer 0,89-1,0 30 >10 2,7-3,6 18x10 +100 +130 150 <25 23-28
E— Natural rubber 45 combus-
G NR SBR ' styrene-butadiene 1,5-1,7 20 10'2-10% 3-5 1,9x102 +60 +120 - tible <22 21-25
rubber mixtures
40 low
26 SIR  Sillicone rubber 1,2-1,3 20 10" 3-4 6x10°% +180 +260 - flamm- 25-35 17-19
ability
ﬂ Ethylene .30
E 36 EPR  propylene mixed  1,3-1,55 20 10 3-38 3,4x10° +90 +160 - <22 21-25
o polymer mixtures combus-
— 0 tible
© Ethylene vinyl 230
Ll BAC] EVA  acetate copolymer 1,3-1,5 30 10" 5-6,5 2x102 +125 +200 - <22 19-23
mixture
56 cR  robchloroprene 4 o 9 100 68,5 5x10° - 40 +140 - , 3035 1419
mixtures +100 selfexting-
Chlorosulfunated -30 uishing
66 CSM  polyethylene 13-1,6 25 10" 6-9 2,8x107? +80 + 140 +160 30-35 19-23
mixtures
— Polyvinylidene 40
10Y PVDF  fluoride Kynar!/ 1,7-1.9 20 10™ 9-7 1,4x102 +135 +160 > 170 40-45 15
) Dyflor!
o
[
KN oy prre  Eiventetrafluor- e g 100 26 8x10+ 1000 g > 265 30-35 14
© ethylene Tefzel! +150 non
= Perfluorethyl 100 combus-
a erfluorethylen- . 18 -4 : tible
£ 6Y FEP propylene Teflon! 2,0-23 25 10 2,1 3x10 +205 +230 > 225 <95 5]
[
-
= Perfluoralkoxy _ s " - 190
) 5YX PFA Teflon! 2,0-2,3 25 10 2,1 3x10 + 260 +280 > 290 <95 5
x
X Polytetrafluor- . . " -190
-g 5Y PTFE ethylene Teflon! 2,0-23 20 10 2,1 3x10 +260 +300 > 325 <95 5
@
a @
a [ Cross-  Halogen-free _ 121014 ) 10 -30 . 3
= F] " lnied |poymermiture M6 | 25| 10%10% | 345 10 o +100 >130 gelfexting- <40 17-22
B g2 € Halogen-f 30 uishing
.9 S'F ross-  Halogen-free ) A ) e - ~ )
E s = HX linked | polymer mixture 1,4-1,6 25 108-10 3,4-5 102-10 +90 +150 <40 16-25
(9]
2

* Properties apply to unprocessed material
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Designation

Code Material

VDE des.
y PVC
Yw PVC
Yw PVC
Yk PVC
2Y  LDPE
(1]
(%)
=8 2y | HDPE
(12]
L
Q.
o I VPE
£
(]
=1 02
-
3y PS
4y PA
9y PP
11Y  PUR
TPEE
(12Y13Y)
TPE-0
(18Y)
G NRSBR
26 SIR
5
36 EPR
£
2
' R EVA
]
56 CR
66 CSM
TN fov PVOF
.5
o 7Y ETFE
)
(1]
£
< IR FEP
£
= BV
=2l
= VRNt
g,,, H Cross-
"EE linked
E=2)
o' Cross-
EE ke linked

Polyvinyl chloride
mixtured

temperature
resistance 90 °C

temperature
resistance 105 °C

low temperature
resistance

PE (low density)

PE (high density)

Cross-linked
polyethylene

Polyethylene foam
Polystyrene
Polyamide
Polypropylene
Polyurethan
Polyester elastomer

Polyolefin elastomer

Natural rubber
styrene-butadiene
rubber mixtures

Sillicone rubber
Ethylene propylene
mixed polymer mixtures

Ethylene vinyl acetate
copolymer mixture

Polychloroprene
mixtures

Chlorosulfunated
polyethylene mixtures

Polyvinylidene fluoride
Kynar!/Dyflor!

Ethylentetrafluor-
ethylene Tefzel!

Perfluorethylen-
propylene Teflon!

Perfluoralkoxy Teflon!

Polytetrafluorethylene
Teflon!

Halogen-free polymer
mixture

Halogen-free polymer
mixture
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Properties* of insulating and seath materials

Thermal

conductivity gasesin

WeK-1-m?

0,17

03

0,4

03

0,25

0,22

0,17

0,24

0,26

0,21

0,26

0,17

0,20

thermal
corrosive  Radiation
resist.
case of
fire max. Mrad
Hydrogen
chloride 80
100
80
no
10
100 (500)
10
100
50
no
200
100
Hydrogen
chloride 50
Hydrogen 10
fluoride
yes 10
yes 1
yes 0,1
yes 0,1
no 100
no 200

Tensile

strength

N/mm?

10-25

10-20

20-30

12,5-20

8-12

55 - 65

50 - 60

20-35

30 - 45

30

20

5-10

8-12

10-20

50 - 80

40-50

1= 743

25-30

80

8-13

8-13

mechanical
Breaking  Shore-
strain  hardness
%
70 - 95
130 - 350 )
43 -50
400 - 600 D)
500 - 60 - 63
1000 (D)
40 - 45
300 - 400 D)
350 - 450 -
35-50
300 - 400 D)
50-170 -
55 - 60
S (D)
70 - 100
500 - 700 A
85 (A) 70
> 300 0]
55 (A) 70
(D)
60 - 70
300 - 600 (A
40-80
300 - 600 )
65 - 85
200 - 400 (A
70 - 80
250 - 350 A
55-70
400 - 700 A
60-70
350 - 600 )
75 -80
150 (D)
70 - 75
11 (D)
55 - 60
250 (D)
55-60
250 (D)
55 - 60
50 (D)
150 - 250
65-9
(A)
150 - 250

Abrasion  Water
perfor-  absorp-
mance tion

%

average 0,4
average

good 0,1
average

good 0,4

Very 10415

good o

average 0,1

very
good
1,5
good
mod. 1,0
1,0
average
1,5
0,01
0,02
very
good
0,01
average 0,2-1,5

halogen Weather- Low temp.

free

no

yes

restrict!

yes

no

yes

no

yes

ing perfor-
resist. mance
mod.-good
moderate,
good in
black  very good
good
good

moderately - moderately

good good
good
good
moderate

very good very good

moderate
very good

good

very good
good
good

moderately
good

moderate

very good

very good

moderate,
good in
black

average

* Properties apply to unprocessed material
' Propellants, for example, may consist of or contain fluorianted hydrocarbons (HCDCs)
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