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sources

SPACEMATDB - Space Materials DataBase

About author Covered matenals New and planned additions Data Quality M & P Courses Disclaimer  Goto DATABASE
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The goal of SPACEMATDB is to provide a reliable data source for material properties for agencies and organizations present in the space community

Materials data is for space i on d sp h: satellites, payloads and ground support equipment




Space qualification‘requirements
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= Coatings and varnishes appear as electrical insulating layers, corrosion protection
and mechanical protection mainly in electronic circuitry.

= Non-structural adhesives ... some ensure good thermal contact and low stress
concentration at the joint, but such assemblies are difficult to take apart after
fabrication. Electrically conductive adhesives find a use as grounding points for
conductive surfaces.

* The main danger comes from bonding agents, optical coupling agents and other
assembly materials which can contaminate'the optics by yielding condensable
products. A contaminated optic is, in general, very difficult to clean.

= The adhesive shall be physically and chemically compatible with the component
parts to be bonded.

= Adhesive bonding is in general quite sensitive to small changes in the process.



Space hazard

= Particle radiation at the level encountered in space is not harmful for adhesives, which are in any case protected by the
items (adherends) they are bonding.

= UV radiation can darken.optical adhesives. In this regard silicones are superior to epoxies. UV and particle radiation can
both increase the outgassing rate of adhesives. UV radiation and proton fluxes are the main factors and can cause
darkening and hardening of coatings and increase the outgassing rate. Insulating varnishes used in “black boxes” are
not subjected to UV.

= High temperature degrades adhesives and accelerates outgassing. Silicone-type coatings and varnishes are
recommended for high temperatures. When flammability is a property to be considered, silicone materials should be
chosen in preference to polyurethane coatings.

= Low temperature stiffens adhesives and causes brittle bonds. Some polyurethane adhesives are still useful at very low
temperatures (cryogenic). A similar effect is seen with coatings which tend to harden, shrink and crack.

* Thermal cycling leads to failure of the adhesive bond when the expansion coefficients of the adherents and adhesives
are not matched and when the adhesive is not flexible enough to cope with the strain. Thick layers of rigid adhesives
are prone to high stresses. Coatings and varnishes experience thermal-cycling due to shadow-sunlight passage orto -
variable internal heat sources caused by switching equipment on and off. Mismatch of expansion coefficients between
coating and coated items gives rise to high stresses and eventually to cracks.

= Atomic oxygen (inLEO)is only applicable to adhesives exposed to ATOX (such as those on solar-cell and panel
assemblies) which can be attacked. Exposed coatings are susceptible: silicones are resistant.



Prodotti consigliati

Adhesives | - Coatings
- Araldite AV 138, = DC 93500,
= DC6--1104,
= MAPSIL 213,
= DC93500,
= Eccobond Solder 56C, = RTVS6gs,

= Redux 312,

- RTV 566,

= RTVS69s,

- RTVS 695,

= Scotch Weld EC 2216,
= Solithane 113.

Uralene 5750.



Prodotti consigliati

We have:

Dow corning 732

= Dow corning 3145

Sylgard 184

Epotek 301

U CORNING®  ©

3145 °
TVCLEAR  ©
WL-A-46146 Z
\DHESIVE/
SEALANT




- Prodotti conSigliati | = e

Why DOW
stlicones

From getting rockets into orbit to
man-on-the-moon, Dow silicones
have been there since the beginning
and innovating along the way.
Flight proven solutions mean
reliability when you need it most.
Dow silicones are both ozone
resistant and naturally stable under

@ Satellites &
@ Payloads

» Wire/cable fixation & sealing

Spacecrafts @ © Launch Vehicles @ Electronics

+ PV lamination & bonding & Avionics

. > » External & internal
+ Exterior thermal protection

» Sensor/optic protection
& encapsulation

+ Propulsion heat shielding
- Exterior sealing & bonding

a wide range of temperatures,
moisturas, and other environments.

thermal insulation
- General sealing (fairing,

* Vibration control
+ Display sealants

- PV lamination & bonding § ! + Sensor/optic protsction Uegh isse lueis i izl engine, openings) & adhesion
+ Thermal management - S ctS \'Q»" & encapsulation attributes, our broad portfolio of « Thermal management

(dissipation, shielding,
conductivity)
- Vibration control

Imagiﬁe the fronti

¥

Dow

custom intermediates, and in-depth
know how, Dow is positioned to
create and adjust material and
performance attributes to

match today’s emerging needs.

Furthering our
reach - together.

(dissipation, shielding,
conductivity)

= Sensor/optic protection
& encapsulation

© Launch Structure

» Multi-surface coating
& protection

* Impingement heat
protection

+ Electronic potting
+ Electronic board
coating & protection



Prodotti consigliati

By their very nature, they offer

UV and ozone stability
Elasticity at low temps — resist breakdown at high temps

Solvent resistance, hydrophobicity, scratch resistance,
and high light transmission

Low toxicity, low abrasive fillers, simple mix ratios, good
wet out, dielectric thermal properties

Vibration damping, tunable modulus, excellent CTE

-
X
o
o
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Their unique characteristics
can be exploited in composites
with filler blends to provide

electrical conductivity
(acylic| PU_| Epoxy | silicone
o o
o ®




Prodotti consigliati

ATELLITES —

Electronics protection

Optical stability for sensors, lenses,
solar cells

Vibration damping and fixation
Thermal management

Encapsulants and gels

Adhesives and sealants

Thermal management « DOWSIL™ 14173 Thermally Co

S Dow 2

+ SILASTIC™ Moldable Optical
Silicones

Adhesive




Prodotti consigliati

Expanded product offerings aligning to orbit design needs
Versatile curing profiles to improve process efficiency
Pricing options to meet design specs and budget

Best in class technical customer support

Large-scale manufacturing capabilities

Room temp. or
heat acce d

Room temp. or
heat accelerated

Best - Heat cure
SYLGARD™ 182 Silicone Ela 1€ Best 0: Heatc

DOWSIL™ EI-1184 Encapsulant Best - Heat cure

<

Low

30 min
Shore

2-3 hours

48 hours

24 min

GEO, MEO,

MEO, LEO

MEO, LEO

MEOQ, LEO

Oprcal
Py
(LT]

Evaluati
on

New

Evaluation




' NASA database

Material Definition Properties: Material Defin
Material Code: 61846 Material
Designation: DOW NING ™ Wi 32 FORMER

Temp Min(F): -
e Temp M )

Remarks: Remarks:

Type - Remarks

Type - Remarks - -
INING AND SILASTIC ARE REGISTERED TRADEMARKS OF DOW

A REGISTERED TRADEMARK OF DOW ! ( IPORATION

Material Specification Data:

Sequence, SpecificationMame
1 MIL-A, TYPE1

Enviromental Health and Safety (EH&S) MAPTIS Rating: Enviromental Health and Safety (EH&S) MAPTIS Rating:
Material Definition Properties: .

Unknown Mate
Designation: DOW INING ™ 3
ICOME RUBBER

Unknown

Remarks:

Type F Remarks
STERED TRADEMARK d LATION

Material Specification Data:

Sequence SpecificationName
1

MIL-A-46146]

MIL-R 11 NOT FOR DE!

Enviromental Health and Safety (EH&S) MAPTIS Rating:

Unknown




Flammability: similar among the 3 products, e.g. 93-500

er NHE-B060. 1C/INASA-STD-600

h sample me I ey & recommended in NASA-STD-6001, & Burm lemn
s that have a and no ignition of K-10 paper.

te or large: dri wall, moderate or large drip burning with K-10 ignition. Burn length is not a factor
S = Special test conducted on &
I = Less than 3 standard samples with <= & in. burn and no bum dip o no ignition of K-10 paper with small drip burns,
U = Unacceptable data

Rating criteria p

1 be rated on 1-3 samples

<= § in. (15 cm) and no on of K-10 paper. Standand st s 3 samples. (Can fail but not pass on less than 3.) Conbiguration bess

Rating cri
A= Mate
C = Materi

<. (Can tail but not pass on less than 5.) Conkguration test can be rated on 1-5 samples

lefils per NASA-STD-G001E
i ondithon specibed mest NASA-STD-G001B requirements, a burn kength <= 6 in. (15 cm) and no igniton of K-10 papér. Standard btest 5 5 sam
wgth > & in. and no ignition of K-10 paper
meall, moderate of large drip burning with K-10 ignition. Burn length iS nod & factor
8l

Less v 5 standard samples with <= § in. burn and no burn drip
U = Unacoeplable data

f no ignition of K-10 paper with small drip burns

Test Rpt. No. Mirt, Code Rating Percent Oxygen Press. (psia)
M101416-A ' 61846 ' A | 209 ' 147
M101416-B ' G1B46 A 30 ' 102
MI10S117-4 ' 61846 A 209 ' 147

Woz24-A ' 61846 c 209 ' 47

~ Flash fire: similar among the 3 products, e.g. 93-500

Test Nao.
01
01
0l
ol

Flash Rating
A = a flash point => 400 F (204 C)
X = a flash point < 400 F (204 C)
Fre Rating

A = a fire poin
X = a fire poin

450 F (232 C)
OF (232 C)

Test Rpt. Mo. Flash Rating Fire Rating Percent Oxygen

W9224-8 A A 238




Fluid comp.: data available for 3145 and 732, results are the same, no data for 93-500

Fluid Compatibility - Non-Metaks
A = matenal thal meets the requirements of NASA-STD-6001 Test 15, 48 hrs. at 160 F (71 C),

erials which pass a two hour screening test. Materials require more (esting before using
¥ = maternals which fal requirements of NASA-STD-6001

| = materials with nsufficsent data

ials which require special test setup

Test Rpt. No. Rating Media
W11010-A | B ' DINITROGEN TETROXIDE (N204)
Wi11010-8 B HYDRAZINE (N2H4)
W11010-C B MONOMETHYLHYDRAZINE (MMH)
W11010-D B DINITROGEN TETROXIDE (N204)
W11010-E B HYDRAZINE (NZH4)
WIL1010-F B MONOMETHYLHYDRAZINE (MMH)

Odor: data available for 3145 and 732, results are the same, no data for 93-500

Chloir

A = material meets odor requirements of NASA-STD-B001 without special cure

B = material meets odor reguirements of NASA-STD-6001 with special cure; however, in next 527 and on, the dalabase B rating is invalid
X = material fails to meet odor requirements. of NASA-STD.6001.

Test Rpt. No. Rating Oxy % Gas Name) Gas % Test No,
: A 259 NITROGEN ' 741 06
A 29 NITROGEN 741 06
WS5794.C A 259 | NITROGEN ' 74,1 06
WE347.C A 259 NITROGEN T4.1 06

Toxicity: similar among the 3 products, e.g. 93-500

Tomicity

Toxicity?Offgassing For a Single Article

Ratings:

Toxicity ratings are now based on maximum limit weight (MLW) calculated from the summation of toxicity, T = 0.5. Ratings show use weight of material after all cures, if applicable, are met
K = Maximum Limit Weight => 100 lbs. (45,400 grams}

H = macamaem limit weight == 50 Ibs, (22, T00 grams) < 100 Ibs. (45,400 grams)

A = maximurm limst weight == 10 lbs. (4.540 grams) < 50 ks, (22,700 grams)

W = maximurm kmit weight == 5 Ibs. (2.270 grams) < 10 [bs. (5,540 grams)

X = maximurm Ema weight < 5 Ibs., (2,270 grams)

| = maderials with insufficient daia

B = data are inco with variations within a batch. The worst case cure is given

X1= special circumstances which will be noted in the Test Results Remarks. Material should be tested prior to use. Toacity ralmgs ane based on NASA-STD-6001.
Note: materials previously rated B indicated a special cure

Toxicity?Offgassing For Assembled

Articles Ratings

A = assembled anicles where Toxicity Value <= 0.5

X = assembled aricles where Toxicity Value > 0.5

"Max. Limit" reported in pounds (Ibs) are for tested materials and the “Max. Limit" reported in units (U) are for tested assemblies/configurations.

Test Rpt. No. IS5 Rating 155 Max. Limit ORION Rating ORION Max. Limit EMU Rating EMU Max, Limit
M107257-A A 258856 (Ibs) X 3.29 (lbs) X 0.30719196 (lbs)




Qutgassing: 93500

Rating criteria per NASA.STD-6016 (4.2.3.6)

Test specification; ASTM E-585

A=TML<=10and VCM <=0.1

Mote: if the WVR is reporied, sublract the WWVR value from the TML value
to obtain the TML value io rate by. (i.e.. TML - WNR = the official TML)
C=TML > 10 and <= 3.0 and VCM <= 0.1

Mote; if the WVR is repo subiract the WWVR value from the TML value to oblain
the THL value io rate by | TML - WVR = the official TML)

X = Matenials with TML > 3.0 andéor VCM > 0.1

| = Materials with insufficient data

£ = Special test conducted on materials:

Test RpL No., J Rating ! Press, (lorr) Dwration (hrs) ) TML{%) | VM) ) WVR(%)

BAZ3 A 1.00E-6 24 i‘ ;i ;
ESAZ32.A A 1.00E-6 24 §§ g ii
ESAZTT.C X 100E-6 24 . o 5
ESA290 A 1,00E-6 24 § g ig
ESA292-A A 1.00E-6 24 33 Ei 33
ESA296365 A 1.00E-6 24 > o En
ESAZ98-A A 1.00E-6 24 52 gi i-
ESA299.C A 1.00E-6 24 5 :g %
ESA299.D A 1.00E6 24 ; H o
ESA290.E A 1.00E-6 24 :: :Eg g
A 1.00E-6 2 i ti j’

ESA303-B A 1.00E-6 24 33 :g i:
ESA203.D A 10065 24 5 e h
ESAZ04.B (v | 1.00E-6 24 - f:: g .:
ESA3DLD A 1.00E-6 24 u . -
1 0 11

ESA308 A 1.00E-6 24 i: :gi t
ESA318-D A 1.00E-6 24 i: ::,i ‘g
ESA333.C A 1.00E-6 24 :g .gi ig
ESA341.A A 1.00€-6 24 2 E: 3:
ESA341.8 c 1.00E-6 24 e o =

239 o1 133




Outgassing: 732

Test Rpl. No. Raling Press., (torr) Duration (hrs) TML(%) VCM{%) WVR{%])
4 43 0
G2Z1PN X 1.00E-6 24 34 %_1; r
1.22 0
G3443 X 1.00E-6 24 122 p
= 239 75 il
X 1.00E-6 24 539 7 p
1.59 ] 0
SRILIBZ0 X 1.00E-6 24 150 < =
SRI1162] X 1.00E-6 24 g E B: 3
176 B85 0
SRI11822 X 1.00E.6 24 176 = s
i ; o . 2.96 96 0
1823 X 1.00E-6 24 296 % 0
173 93 0
SRI11824 X 1.00E-6 24 173 ‘53 0
13 42 06
5084 X 4 D0E-8 24 129 43 06
295 425 06
111 34 04
W12s09-8 X 6.00E-6 24 1.1 27 04

Outgassing: 3145
:
Test Rpt. No. Rating Press. (torr) Duration (hrs) TML(%) VCM{E) WVR(%)
ESAZ2aA x 1.00E-6 24 4 o 106
GO188 X 1.00E-6 24 gig iﬁ g
G191 X 1.00E-6 24 - Tq. g g
G10047 X 1.00E-6 24 5 3; ﬁ
G1153 X 100E-5 24 i E g
G2363 A 1.00E-6 24 ii gi g
G2587 X 1.00E-6 24 e s g
G26101 X 1.00E-6 24 g;i :g EE
G28621 X 1.00E-6 24 E:z i t

06
G2EEST X 1.00E-6 24 06




Epak Electronics

ABOUT US NEWS PRODUCTS SUPPORT SPARES FAQ CONTACT searcH I T ©

NASA AND ESA QUALIFIED ADHESIVES
EPOXIES AND MATERIALS Al TECHNOLOGY
Many AIT products are available to Mil Std 883D as well as NASA & ESA outgassing
qualification ¢ tenals can bl pplied in one or two part components, syringe,

in pre-formed films, sheets in various sizes and in jars.

in NASA and ESA outgassing

NASA-ESA OUTGASSING QUALIFIED PRODUCTS
Test Procedures: ESA: 01-792; NASA: ASTM E595-90

Test Conditions: 125°C for 24 ho 10-3 Pa (<10-5 Torr)

Acceptability: Total Weight Loss (TWI %

Volatile Condensible Materials (\VCM) <0.1%

Water Vapour Regained (WVR) NR

CONTACT US FOR NASA | ESA MATERIAL SELECTION Centact Us)
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