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ESCC 3901/026 - GORE® Space Cables Type LEW (Low Earth Orbit Wire)
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ESCC 3901/026 - GORE® Space Cables Type LEW
Characteristics & Variants

Lightest ESCC 3901 Variants in LEO

Utilize thin high strength PTFE Fluoropolymer tape Insulation

Design Concept: 2 independent Insulation layers

Operating 600 V.
-200°C to +200°C

Minimal diameters

Flexible

Small bend radius

ATOX resistant

Low outgassing, nontoxic ESCC 3901/026
Variant No 11

LEW 21-28-C




ESCC 3901/026 - GORE® Space Cables Type LEW
Characteristics & Variants

Lightest ESCC 3901 Variants in LEO

Utilize thin high strength PTFE Fluoropolymer tape Insulation

Design Concept: 2 independent Insulation layers

Minimal diameters
Operating 600 V.
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Process Flow for New Component Qualification acc. to ESCC 20100

New Component Qualification RO— adE 4
Procedure acc to = i ol
ESCC 20100 Chart 1 I . macc; cut Wopei e i

Non-Conformance Control System in accordance with ESCC Basic Specfication No. 22800

1" CHART 1 - ESCC QUALIFICATION PROCEDURE

Establahment of ETP [ 532 ] [ 532 | Estathshoment of ETP
E;hdmwshnqd [ 532 Ja-eeee- {532 | Montorng

Review of ETP results
Review of final documentation G esa

Preparason of Evaluation Report

Sasoin wpotios sumspdonsy

Ueierive oo [ 532 }—‘ [[533 | Gerthcaton of evatuaton Cortificate of Qualification No. 373
= I This is 10 cortify Bat WL Gors & Co, Pleinfeld, Germany has been
i gqualfied by ESA for the sugply of Wires and Catles, Lightweight, Extra
T | o 1 » " Thin, F Insulated Wires and Cables, Low Froguency,
Preparation of PID and al 51 - cewwd 532 Approval and freezing Based on LEW S00V, -200 to +200°C for uae in ESA space programmes,
. - supporting docurmentanon sanald e documents by ESCC executve A0corang 10 ESCC Gerarna Speciticason 3301 and associated Deotal
+ Specification 3900026 as recommended by the Space Components

ualification sl S — 2o,
est ot 62 [@s--~==y | Witnesaing and monitoring This certificate is valid wntil March 2023
B 63 1= 030 of the Product Assurance

ETP= Evaluation Test Plan



ESCC 3901/026 - GORE® Space Cables Type LEW

Evaluation: Final Production Tests for 3 selected Representatives

[ 314 Urusls;wmx- :‘.ﬁ’l.‘t '.4 ESCC ) . i
iﬁ‘m 3901 Test Variant No 14 Variant No 11 Variant No 06
‘ Wﬂ' ] Para Description LEW 21-22-C LEW 21-28-C LEW 10-16-N
[Fom 57 [ ot i | Measured Specified Measured Specified Measured Specified
[Bmss Jwwwe | 9.1 Exfﬁgg?c:{fn”al Passed see 9.1 Passed see 9.1 Passed see 9.1
[ | 9.2 Weight 11,7 g/m max. 12,6 g/m 5,3 g/m max. 5,9 g/m 12,9 g/m max. 13,5 g/m
e |ouiy v —e Dimensions Passed Passed Passed Passed Passed Passed
[Ferm 32 | Conauescr Tumivance X | cond. max. 0,74 mm | Max. 0,76 mm max. 0,38 mm Max. 0,39 mm max. 1,46 mm Max. 1,49 mm
o e 9.3 strands 19 19 7 7 19 19
| e j con. diam. av. 0,15 mm nom 0,15 mm av. 0,124 mm nom 0,127 mm av. 0,3 mm nom 0,3 mm
a7 [amgsoes | out. Dia. max 2,28 mm | max 2,45 mm max 1,60 mm max 1,75 mm max 1,66 mm max 1,8 mm
[Parm 58 oo cowmtwcn | 94 Coatin Passed Passed Passed Passed Passed Passed
[Fam 55 [Swpmes ooy : g Passed Passed Passed Passed Passed Passed
e Conductor Max. 63 Max. 258 Max. 14
i I - *I 95 | Resistance | 5Lt Ohm/km S 210,1 Ohm/km e 13,2 Ohm/km S
: I | 9.6 Spark Passed @ 1,0kV rms Passed @ 1,0kV rms Passed @ 2,5kV rms
[mosamay | a. Passed @ 1,0kV rms a. Passed @ 1,0kV rms 2 Passed @ 2.5kV rms
9.7 Voltage b. Passed @ 3,5kv DC b. Passed @ 3,5kv DC
b. Passed @ 3,5kV DC b. Passed @ 3,5kV DC
Insulation a. Passed >30MQ km a. Passed >30MQ km
D t t_ 9.8 Resistance b. Passed >750MQ km b. Passed >750MQ km a. Passed >750MQ km
estructive Stripping
Anal sis 9.9 i bl Passed See 9.9 Passed See 9.9 Passed See 9.9
Y 9.10 Anthony 0 cond. 0-3 0 cond. 0-3 1 cond. 0-3
Passed ' and Brown 0 Sh. 0-3 0 Sh. 0-3 '
4.4 Marking Passed See 4.4 Passed See 4.4 Passed See 4.4




ESCC 3901/026 - GORE® Space Cables Type LEW Evaluation

NEW additional Stress Tests to establish the margins between the specified conditions for use and real strength

538(1: Test Variant No 14 Variant No 11 Variant No 06
Para. Description LEW 21-22-C LEW 21-28-C LEW 10-16-N
2 Levels of Stress test runs added mESCC . o
applying harsher test conditions M.,;LJ | | e |
compared to standard qualification — S———
acc. to ESCC 3901 chart IV me) e TEE
FlEIEEEELE
_ B S W S -
- increased temperatures N | B =R =
- increased mechanical loads [P
- increased Radiation Dose R



ESCC 3901/026 - GORE® Space Cables Type LEW Evaluation

Stress Tests Examples to establish the margins between the specified conditions for use and real strength
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9.16 Blocking Test after 250°C
(specified 230°C)

ESCC

3901 Test Variant No 14 Variant No 11 Variant No 06
Para Description LEW 21-22-C LEW 21-28-C LEW 10-16-N
Measured Specified Measured Specified Measured Specified
25mm 10mm 15mm
9.16 Blockin OK 6h, 230°C OK 6h, 230°C OK 6h, 230°C
: 9 oK 6h, 240°C oK 6h, 240°C oK 6h, 240°C
OK 6h, 250°C OK 6h, 250°C OK 6h, 250°C
300g ,4h@ -80°C 250g ,4h@ -80°C 500g ,4h@ -80°C
2,5KV AC 2,5KV AC 2,5KV AC
9.17 Cold Bend OK 8 mm OK 6 mm OK 10 mm
6 mm OK 4 mm OK 8 mm

9.17 Cold Bend Test at -80°C
6 mm Mandrel diameter (specified 8 mm)




ESCC 3901/026 - GORE® Space Cables Type LEW Evaluation

NEW additional Stress Tests to establish the margins between the specified conditions for use and real strength

E]icmc Test Vanant No 14 ‘arant No Vanant No 06
Para. | Description LEW 21-22-C LEW 21-28C LEW 10-16-N
Ieasured Specifed Measurnd pecied A d Speciie
....... moatnk min 6,8% %

Esce 931 | Propersenct | min 19.5% mn, 10% iy b otids - 19.9% min, 10%
1 25 me, 7 10e : 15 mm. 500g:
3901 Test Variant No 14 ":°°=_n ity va,, 5o e
5 H 5EVALY R AR 1 AW e .

Description LEW 21-22-C Accoarnind - 15 KA o A
Para. p 812 1 agens OK | 120h,230°C oK 120h, 230°C OK 4200 230°C
OK 120h, 240°C OK 1200 240°C
12060 2

max 2,0 mm max 2.0 mm max 2,0 mm
9.15 Sherkage | max 01mm | Bh @@ 200°C mas. 0.0 mm 6h @ 200°C | mac 02mm |Bh @ 200°C
: Tost max 0imm | Gh @ 210°C mac 0.0 6h @ 210°C ax 0.2 8h @ 210°C

eve S 0 28mm 10mm 16mm

. 946 o S poe o Oh 230°C oK 8, 20C

applying e ~| g |88 | 8 |fR| 5 |5
o 12 o g 1 o e b

compart e il ol | T % = (S o
- S ot | av.6166N | av.in 45N | av.21.94N | av.min 14N | av.47.99N | av.min 46N
acc. to L P e — mwm..,.:“.. ok See0.0 | ox | Seeo.1® oK See0.10

r— T — e e e 6 mm 3.5 mm 8 mm

| Tant = oK 10mm, 3005

" Yy P 24 P 507 an i 9.21 R“:‘?M.m oK 2,5V AC/1 min Not performed on this yanants
ids
1 [ LR WL
g Teaa || el P ﬁ 0 155 NG e
- wh E27°G

p have shown the
s Tests cified |

in in all Spe
more robust margin in ai -
values than expected originally

o5 5%V AL s

- increased
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Long-Tem o5 1 5V ADT
9.2 Ageing oK 2000h § 200°C 9
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ESCC 3901/026 - GORE® Space Cables Type LEW Qualification

Qualification Results for another 2 cable variants

m =HOC ewe s Mpeww e widse V)
& Do 3601 20T 3

m ESCC Genwric Specification PAGE 20
No. 3901 ISSUE 3
CHARTIV - QUALIFICATION TESTS
1 1 — —
m | Mm ‘ |
Mochancal Shrirkage Nowch Surtace Radlaton l Long-term
Propertos ' Rosstance Resistance Rosstance Ageing Test
ot Conductor | |
Para. 9.11 Pora. 816 || Para. 9.19 Para. 9.22 Para. 926 || Para. 9.28
Bocking Au:)on Voitage Wrap Test lv
| Resstance ‘ Tost Ambsont
Temperature
Para. .16 i Vp"lll a2 Paa. 8 '47 Pr-.ls_ﬁi
Accoloratod Cold Bond R05:520C0 Scicerng Ovorioad | Vorage
Agong Tost 0 Fluids Shrinkago Rosatanco Tost
Para. 9.12 | Para. .17 Para. 9.2 Para. 9.24 Para. 527 Para. 9.14
l |
— — - Y —
Wrap Test st Vaohage Wrap Test » Solderabily Anthony .uﬂ
Amblent Tost Ambilent Brown Test
Temperature Tomporature
Para. 9.13 Paa. 914 || Pam. 933 Para. 9.25 Para. 9.10
l !
A
Vohage m| Voltage
Tost Cut-through Test
Resestarce |
Para. 9.4 Para. 9.18 | Para. 9.14

1 Faluros are allowed for these tosts only

The following restrictons shafl howsver be applicable
o For sach test requiring 3 or more samples. only 1 fsilure is permitied
o Where applcable. sny laled parsmeter shall be within 30% of the required limit

ESCC . .
3901 Test Variant No 10 Variant No 07
Para Description LEW 21-20-C LEW 21-26-C
Measured Specified Measured Specified
9.1 Exltﬁ;gz'c:i/fn”a' Passed see 9.1 Passed see 9.1
9.2 Mechanical
. Properties . . min 7,7% min. 6%
DO 911 of min 19,9% min. 10% min 37,6 kg/mm?2 35 kg/mm?2
Conductor
9'3 Q 28 mm 2000 15 mm B000-
Notch See 9.19 See 9.19
> 9f 919 | necennce | Passed ~ mm Passed 4 mm
Surface A b min 125 MQ mm 3 min 125 MQ mm
95 FE 9.22 Resistance min 30,1 102 Q mm 96h @22°C min 8,7 102 Q mm 96h @22°C
9.6 9] 923 Abrasion min. 100 cycles ) min. 100 cycles
: Resistance min. 216 cycles @440g min. 665 cycles @330g
T .
9 924 Soldering max. 0.3 mm max. 1,5mm max. 0.3 mm max. 1,5mm
A Shrinkage e 55 @ 320°C e 5s @ 320°C
9.8 R ... | con. Passed See 9.25 con. Passed See 9.25
9.25 | Solderability o o
9.9 9. sh. Passed 5s @235°C sh. Passed 5s @235°C
) ¢
510 9.27 R(Z\S’gtlgﬁge Passed See 9.27 Passed See 9.27
' a
9,
4.4 25 mm, 800g 15 mm, 5009
9.28 Long-Term c-s 1,5kV AC/1 min c-s 1,5kV AC/1 min
: Ageing c-s 1,5kV AC/1 min c-s 1,5kV AC/1 min
Passed 2000h @ 200°C Passed 2000h @ 200°C

10




ESCC 3901/026 - GORE® Space Cables Type LEW Qualification

Qualification Results for another 2 cable variants

=HUG Brwe e Bpeomwbont

Produeson wd Cotezs n scoodece wih
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ESCC Gensiic Specificalion

Mo, 3001

St
Hesigtaroy

Fagtsiance
i Fluida

Porm 521

!

Wrap Test &
Aeniblarn

Tam
Para, [ 81

S

i

1}

v

Falluras are allowad for theso besis only.

The following restriciions shall howsaver bs applicahls
# For sach tesl requiting 3 or mors samples, onky 1 aiuees is permitisd
s Wikhere applicable. any ialed paramaier shall bs within 3% of the mequired imil

4 mm

min 125 MQ mm
96h @22°C

. 100 cycles

gggi Test Variant No 10 Variant No 07
Para Description LEW 21-20-C LEW 21-26-C
Measured Specified Measured Specified
9.1 Exltﬁggz'c:i/fn”a' Passed see 9.1 Passed see 9
9 ) 2 Mechani_cal
o 911 [P | min19,9% min. 10%

93 Conductor

9.4 AS S E
y’ QU T P .n|n871012(2mm

min. 100 cycles

L @440g min. 665 cycles @330g
l \ g max. 0.3 mm max. 1,5mm max. 0.3 mm max. 1,5mm
/ Shrinkage T 5s @ 320°C e 5s @ 320°C
™ 925 | solderabilit con. Passed See 9.25 con. Passed See 9.25
99 9. ' Y| sh. Passed 5s @235°C sh. Passed 5s @235°C
) (
9.27 R(Z\égt'gﬁge Passed See 9.27 Passed See 9.27
9.10
I
4.4 ] 25 mm, 800g 15 mm, 500g
9.28 Long-Term c-s 1,5kV AC/1 min c-s 1,5kV AC/1 min
’ Ageing c-s 1,5kV AC/1 min c-s 1,5kV AC/1 min
Passed 2000h @ 200°C Passed 2000h @ 200°C
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GORE® Space Cables Type LEW in ESCC 3901 Context

Active ESCC 3901 Detail Specifications and QPL manufacturers

ESCC 3901/

001 002 009 012 013 017 018 019 020 021 022 024

o1 1o SPC | sswosx | wverv  SPP SPM  SPL | “uie| SPLD  SHie  CSWL
H

Nexans  Nexans GORE TYCO  nexans GORE GORE GORE Y0 GORE 1Y GORE GORE GORE

Electronics Electronics

Fileca Fileca Cable Cable Cables Cables Cables

AXON AXON AXON AXON AXON
Cable Cable Cable Cable Cable

xxX Materials for preferred use in LEO (ATOX)

xxX Materials for preferred use GEO (Radiation)

Example: Weight and Dimension
Spec Limits of AWG 22 Single Wire
for active ESCC 3901 Options

Cable max. OD (mm) & Cable max. weight (g/m) vs. ESCC

Cable max. OD (mm}

el Rl r el
[ T R YR

=1 Ln
[ RPN}
i S

Cable max, weight

O —

va Iueg | )

xxx Materials single wires GEO, multicore variants LEO

w v
o o o o o o o i i
= 1= =2 = = = = = i
S I O O ) I
u u u u 9] 9] Y] Y] [ Y]
o o o o o o o o o o
=8 =8 =8 =8 £ <8 o =8 =% o
v v v v i il 1 I I v
— ~ o £ r ©a =1 = L N
gllgl 1g]llsl |2l |12l 18]l €| |E]|]S
s e gl R e S S b
=] =] ] o =) = = =] = =
=] -] E-1] hools & & =] =] k=] o
Ragl Ll Rl Laal o Lagl Laal Raal "
B B T e ) PE [ FUNE J PR [ PR B P
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GORE® Space Cables Type LEW in ESCC 3901 Context

Example: Example:
Weight and Diameter Comparison to ESCC 3901/012 Weight and Diameter Comparison to
(based on Spec 55 cross-linked ETFE) ESCC 3901/020
ESCC 3901/026 (LEW C ding Var. | ESCC 3901/026 :
/ ) orresponding var / Corresponding Var. of ESCC 3901/026 Crosslinked
Shielded of compared to ESCC 3901/020 compared to ETFE
No. | Wire Maxdia] Max ESCC 3901/012 | ESCC 3901/012 ESCC 3901/020 Extrusion
Variant ofcoées Size meter | weight Max Max Max Max Max Max Max Max
Yes No AWG [ [mm] | [g/m] |diameter| weight |diameter |weight diameter | weight | diameter |weight
[mm] [g/m] [mm] | [g/m] [mm] [g/m] [mm] | [g/m]
1 X 1 28 | 052 [ 114 0,79 139 -11% [-16% 0,63 1,15 -2% -1%
2 X 1 26 | 071 | 163 0,86 2,11 -17% EBEPS 0,75 1,81 5% | -10%
3 X 1 24 | 083 | 2,25 0,99 2,97 -16% LA 0,87 2,50 5% | -10%
4 X 1 22 | 100 [ 370 1,14 430 -12% | -14% 1,01 3,78 -1% 2%
5 X 1 20 | 105 [ 620 o1 -9% |-10% 1,26 6,31 -1% 2%
6 —xji_lf._p—; - ts 59 5% | 7% 1,90 14,05 5% | -4%
[ — 6 Va“‘an EERETTA 23% | 1,50 3,73 3% | -9%
e C 3901 / 0 d 120 9% |-20% 1,74 5,15 3% -5%
SC o -a% |[-14% 2,02 7,79 9% 2%
- n , ,
E 470/0* “ghter el 4 0% |-12% 2,52 13,00 A% | 2%
%  -40% 2,06 7,71 -15%
up to thinner ) % | -45% 2,31 9,86 -16%
27 0/0 o 15,31 % | -41% 2,55 11,97 -14%
—~—T 2,5 | 12,6 3170 193 % 7 *) i i 2,85 15,64 -14% | -19%
- | 2 20 30 | 190 3,59 27,06 -16% 0% Typlcal V_arlgnt , 3,35 22,39 -10% | -15%
16 X 3 28 | 185 [ 79 2,43 12,6 SYT7 2 Mix in a missions 2,16 10,10 -14%
17 X 3 26 | 205 | 90 2,720 17,05 % -47% . . 2,43 13,15 -16%
18 X 3 24 | 230 [ 112 ol oo EA application ends up 2,69 | 1625 | -14%
19 X 4 28 2,0 9,1 2,64 15,05 A . o 2,32 12,26 -14%
20 X 4 26 22 | 110 2,95 203 %  -46% with 35% mass 2,61 16,15 -16%
21 X 4 24 2,4 14,30 3,27 24,5 % 42% SaV|ng on average 2,91 20,13 -18%
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ESCC 3901/026 - GORE® Space Cables Type LEW

Mechanical Performance Test: Cut Through Indention Strength

Indention Strenght [N]

Deseription Ca ESCC 3901 Insulation Materials:

LEW 10-16-N Variant . 28-C Varian : . . . .
- " LEW 21-22-C Variant 14LEW 21-28-C Variant 11 R Example. CUtI'ThrOU.gh PaSS/Fa” limits [N]
X for AWG 22 single wire mean value

2]

& & L. cut through [N] vs. ESCC Variant
& 55 4 _Tr == cut through [N]
s ﬁ‘ 2004 . ’
25 E Z 150
cut t_hrough resistance [N] vs. c_ore color ) :-é 100 .
- | - 50 o= — —
= g8 8 8 § 8 8 3 3 g2 8
NiEs 3 4 8 2 ¥ ¥ @ ¥ @ ¥ @
i ! ] . t
IR 6 have best ¢
: S
o wall thicknes
Test Conditions ESCC 3901 Para 9.18: ance ratlo/
3 different samples, 3 Tests on each one, shifted 75 mm and t
Specified: Mean value of 9 results 14
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ESCC 3901/026 - GORE® Space Cables Type LEW

Mechanical Performance Test: Abrasion Resistance Eescc 3901 Isolation Materials:
. Example: Specified Weight Load [g] AWG 22/20

T # of cycles
N | ” Yy
'y load [g] * #of cycles
! ’ & # of eycl
f B = 450 460 480 of cycles
G Max 6430 Max 4380 wax 10,0
- s a3 4015 3 3743
W 650 JR A iy e Abrasion weight [g] ve. ESCC Variant
g — o= 1 3730 n 11 270.3)
—~— o - 500 bl g o — Abrasion weight [g]
3 550
1
'] 500
3
T

800 = — | AWG 22

— AWG 20

¥
= H00

-

= I = 500

< =
Q
Q_J-
=1
Z
o
o
(@)}
—
<
=
o
=
o
Z
L |
11 |I

= = = = = = = ] 1 = @
g = o = = 2 o = = = g
§ 8 5= § 8 # § & § § 3
f cycles g b 2 H b b g b g b
load [g] f eyel il a 3 i il i i} & g i
380 390 o # of cych L
Mo 1943
3 1669 1
bed 1420
e mrem
= wmnmsa miesss
1
IR Polyimide  Mix P | Fluoropolymer —
10 .
g e e
..... 2
%2

-5 = fgscc 3901/ tions
Variant No. 14 thinnest cab\ees?‘“ e ESCC 3901

= - ‘tag - =
3 ng her stiCcS
Test Conditions ESCC 3901 Para 9.23 a‘nta‘n ance characte“‘
1 sample, 4 Tests on each one, shifted 100 mm and turned 90 perform

Specified: minimum 100 cycles each 15



OBRIGADO GRAZIE
C1VAGIVANS TAPADH LEAT

THANK YOU DANKE
UL

dYmES  TACK

59

Together, improving life




Together, improving life

Your contact:

Nicole Kaika
Application Engineering/Performance Solutions Division
nkaika@wlgore.com

T +49 9144 601 6219 M +49 173 2863349

W. L. Gore & Associates GmbH
Nordring 1

91785 Pleinfeld

Germany

gore.com

GORE, Together, improving life and designs are trademarks of W. L. Gore & Associates. © 2022 W. L. Gore & Associates

W. L. Gore & Associates GmbH

Nordring 1, 91785 Pleinfeld, Germany
T +49 9144 601 O F +49 8946124 0 gore.com



mailto:nkaika@wlgore.com
http://www.gore.com/

