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Bacon Low-Outgassing

What is outgassing?

“The vaporization of surface atoms of a
material when it is subjected to an ambient
pressure that is comparable with its own
vapor pressure during the presence of a
vacuum.”

Simply stated- when solid materials give off a
vapor. That new car smell is the out-gassing
of the materials and adhesives used in the
production of the interior of the car.
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Bacon Low-Outgassing

Why Is outgassing an issue?

Outgassing materials can be harmful to the

performance of spacecratft.

1. Surfaces may be obscured by condensed
outgassing materials.

2. Local clouds may be formed that effect
sensitive instruments.

3. Molecular contamination can degrade
thermal control surfaces.
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Bacon Low-Outgassing

Outgassing industry standards.

ASTM ES595-77/84/90
ECSS-Q-ST-70-02C

Material selection is guided by:
GSFC Selection Guide
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Bacon Low-Outgassing

= Applications

Hermetic sealing
Potting Compound

Low Coefficient of thermal
expansion

Gyro grade
Thermal management
Conductive materials

Adhesion to aluminum, glass,
ceramic, beryllium, as well as
other materials.

— ROYAL
a= H.B. Fuller | (J tubumiet

©2021 H.B. Fuller Company




Bacon Low-Outgassing

OUTGASSING DATA (CONTINUED)
A
= sacon  |EGHNICAL DATA
= H.B. Fuller | B RAERE PRODUCT CURE (HRI°F) SOURCE % THL  %CVCN  %WVRA
SH EET NASA LIMIT 1.0% MAX  0,1% MAX -—
LCA-4/BA-F 16180 ESC-17072 014 001 -
16212 6SFC-6116 0.20 0.00 -
OUTGASSING DATA 27200 76-5R48 0.42 0.02 -
49129 418212 GSFC-2I7A 012 0.00 -
PRODUCT CURE (HR/°F) SOURCE % TML %CVCM  %WVR LGA-4LV/BA-5 7 DAYSAT? £5G-21136 0.48 021 0.12
NASA LIMIT 1.0% MAX  0.1% MAX --- 27200 JSC-09804 o1 0.01 0.07
ALLACAST 1778 24/77 GSFC-B516 0.01 0.01 012 LEA-/BAR 2200 Es-60%4 0.22 a.02 -
- : : ' ASTME ) }
Cl-3/BA-4 2/200 ASTM E-585 0.025 0.025 0.151 :HD;"YW EC-EU:;E : ﬂll : 10;1 : ::a
Cl-6/BA-42 4212 G5C-15530 0.00 0.00 0.38 W78 Eor-20084 0.13 n.ue 0'12
Cl-6/BA-45 4212 GSC-18010 0.00 0.00 0.38 17140 + 247160 BSC-20087 0.16 n'm 0'13
EADAYSE] BECRG] IS 002 - D LCA-20/BA-40R 27160 + H212 ASTMESSE 092 Py 0.07%6
Cl-9/BA-182 4212 ASTM E-585 0.01 0.01 0.154 LCA-24/BA-§ 7 DAYS/TT BSC-17604 0.35 0.02 016
FA-8/BA-9 18/180 BSC-25146 0.00 0.00 0.39 LA 45105 B A=TH E_54 o e -
FFA-32 BLACK 24/77 GSC-23685 0.01 0.01 0.29 LCA-AWBA-F 27200 ASTM E-595 0.152 n.m 0.051
17150 B8C-23688 0.01 0.01 0.26 P-20 /212 + 18/300 ASTM E-595 0156 0017 0.057
3M60 GSC-23691 0.02 0.02 0.28 P-30F 87212 + 187300 ASTM E-59F 0.162 an? 0.054
FFA-32 CLEAR 24/77 GSC-23676 0.02 0.02 0.26 P24l 8212 + 167300 AETM E-595 008 e 0028
2477 B5G-23646 0.04 0.04 0.27 P-24F /212 + 16/200 ASTM E-595 0116 0.015 0.042
1/199 GSC-23661 0.00 0.00 0.22 P-BD 71067 BSFC-7867 018 o0 .
Ll iy s s e P-B2C BLACK 24126+ 4/180  GSC-16516 0.3 0.00 0.13
241t 65C-23667 0.01 0.01 023 P-B2F BLACK 241135 + 2460 BSC-15618 0.31 0.00 0.13
FFA-33 BLACK 34199 65C-23320 0.01 0.01 0.27 P_g5F RED SAFI35 5 DAMED  BSOABRID 031 s a1
1/160 GSC-23332 0.01 0.01 0.23 160 + 187212 BSC-18032 oM .00 012
FFA-33 CLEAR 24177 BSC-23317 0.01 0.01 0.2 - e eor-25559 022 papes 005
3N60 GSC-23323 0.01 0.01 0.18 P-103 21140 ASTM E-595 0.454 0022 0.385
) 21140 + 4212 ASTM E-595 0.345 0.016 0.264
Chart Continues on Next Page P-175 A/160 ASTMES95  0.315 0.043 0.085
P-182 /160 + 167212 ASTM E-595 0.20 0.002 0.051
FLEXOBOND431 2A/78 + 3212 ASTM E-595 0.358 0.002 0.276
9 16731 HALE AVENLIE, |RVINE, CA 32606 FLEXQBQNDA42 212 ASTM E-5496 0471 a.011 0.36T
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Bacon Low-Outgassing

LCA-4/BA-5

Highly filled gyro grade epoxy
adhesive that has a low coefficient of
thermal expansion, good dimensional
stability, and excellent chemical
resistance.

Useful for bonding or hermetically
sealing of metal, ceramic, or glass.
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TECHNICAL

Adliesive LOA-1 s highly Bl gyro grsbe gpoxy sdbesive Bl s o oy coellicient ol ool wgrasian, goad
dincensioval stabiliny, nnd exeellen: chemiend resistanee, Tt is proving usefirl in appliznsions requirma bancing or hermesic
sealing ol clal. verauiv, pluss sod vlbcr subsbrates.,

A lower viscosity of analog ndbesive LCA-4LY, is describzd on Data Sbeet No, 2503,

RECOMMENDED MIXING AND HANDLING PARAMVATERS

Adhesive LCa4
Activator BA-S
Parts by weight of activacor respuired per hundred of adhasive 4.50
Vizscosity of mixed ndhesive, noise

It TODM tempernicre 3300

AL 1a0vE 130
Weark Lite sl rooin tearparstuie, minuic 0
Por Life {tack-fres time) nt mom temperstire, minutas mna

Curc

1 brat 140"F +
2 he at 2000°F arat 200°F 16 hrat | 60°F

Specilic Gravity 1AS 1M DIVZ-4) 1.86 1.86 1.87
Color' Lt Greea It Green 11 Cireen
Llarednesy ASTM 131 706), Shoe 1 9% D] 9z
Lap Shear Sueagth to alumiovm {ASTR D 1002), nsi

at-63"F 234 2700 2500

e 7TF 290 2900 2400

w ZINKE 2400 2500 2200
Flexurt] Strength (AS M DTYD), g 12000 11000 L1aonn
Yaung's Madulus i Bleaie {AS 1A D7), 10° psi 1.6 L5 LG
Glags Transition temperature

by Dit. Seanning Calerimetsy, Y1 1854 | pAVE]

by Thenmal Mech Anal.. ¥ 184 208 153
Coetf. of Linear ‘Them. Exp. (ASTM DS31-A), 10°%°F

bolween =63 °F and 80°F 13 15 15

belwera 81X F and 133°F 20 b | 20

bulweea 258 F and 2007 F a2 84 L2

JUC IRVIMNC, CA 92806-5092 [948) 0683-1438 TAX 1248) BE3-0105

8731 HALC A

LFR0ECTI2




Bacon Low-Outgassing

Flexobond 430/BA-430

2 part clear urethane system. Does
not contain TDI, lead, or mercury. Has
unusually good wetting properties.

Gels rapidly.

Utilized as an adhesive, encapsulant,

or casting compound.

== HB.
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TECHNICAL

2730

| DATA
ﬁ}r?.g.?c' S H E ET ’ SEPTEMBER 1998
BACON INIDUSTIRINES INGC.

FLEXOBOND-430

FLEXOBOND-430 is a two-part clear urethane system which does not contain
TDI, mercury, or lead. This system has unusually good wetting properties.
It gels rapidly and cures to a rubbery solid. The system may be utilized
as an adhesive, encapsulant or casting compound. FLEXOBOND-430 may be
cured at either ambient temperature or elevated temperature. It generally
can be handled in less than six hours from the initiation of ambient cure.
This material is similar to the harder FLEXOBOND-425 and FLEXOBOND-431.

MIXING AND HANDLING PARAMETERS:

Resin FLEXOBOND-430
Activatox BA-430
Parts by weight of BA-430 required per hundred of
FLEXOBOND-430 50.0
Work life at Room Temperature, (10g mass) minutes 100
Gel time (10g mass), minutes 150
Viscosity of FLEXOBOND-430 at 77°F, cp. 850
Viscosity of Activatoxr BA-430 at 77°F, cp. 800
Viscosity of mixed material (100g mass) at 77°F,cp:
Minutes from mime mixed Viscosity.cp
0 800
20 1,600
40 4,000
60 24,800
80 224,000
Recommended Cure, hr/°F 2/200
Alternate Cure, days/°F 1/77

TYPICAT, PROPERTIES AFTER CURE:

Rec. Cure Alt. Cure Weeks 77°F

i 2 3

Specific Gravity 1.1 b P 1 = = =

Hardness, Shore A 67 57 62 65 68

Hardness, Shore D 26 20 23 25 27
Color Clear, sl amber Clear, sl amber

3 Weeks at R.T
Lap Shear Strength to

Aluminum (unprimed), psi 447 471

Polycarbonate (unprimed), psi 665 690
Moisture Absorption, in water,

% 30 days at 110°F 0.16

192 PLEASANT STREET « WATERTOWN, MA 02472-2399 + (617) 926-2550 * FAX (617) 926-2022

QF26/080404 16731 HALE AVENUE -« IRVINE, CA 92606-5092 « (949) 863-1499 « FAX (949) 863-0105




Bacon Low-Outgassing Bl TECHNICAL [PRTR
RSN DATA

—r SHEET JUNE 1988
P-82C and P-82F BRACON INIDUSTRIIES INC.

INSTRUMENT GRADE POTTING COMPOUNDS P-82C AND P-823F

- - - - - Potting Compounds P-82C and P-82F are highly-filled high performance epoxy systems
HI hI fl”ed IOW VISCOSIt Wlth nO featuring relatively low viscosity along with practically no shrinkage stresses upon
) | cure, low coefficient of thermal expansion, high strength and high modulus of elasticity.

. . . These materials are useful in applications requiring high dimensional stability to tem-
Sh rl n kage and IOW CO eﬁICIent Of peratures over 200°F and for low outgassing in applications such as gyro motor stators,
electromagnetic devices and precision electronic devices operating in extreme environ-

ments. Both systems have outstanding thermal shock resistance.

th e rm aI exp an S i 0 n . G O O d The two potting compounds are interchangeable in most applications. Potting Compound

P-82C contains a ceramic filler that Is purchased from an outside vendor. Potting
Compound P-82F contains a similar ceramic filler known as LO-X that was developed at

d “ I IenSIOnaI Stablllt and {is manufactured in our Watertown facility thus assuring long-term availability and
- control of its critical parameters. Because these compounds contain ceramic fillers,
carbide or diamond-tipped cutting tools are necessary for machining.

Potting Compound P-82C will, we expect, continue to be avallable for existing applica-

Exce”ent for hlgh temperatu re & tions but Potting Compound P-82F is preferable for new applications because of its
lower shrinkage upon cure.

(200F) and applications for gyro e T e e oo St e e

. of stresses upon cure by using the three step cure starting at 1356°F. The reaction

motor stators and electromagnetic LRI e orevins e et e oo UL ol il tniraing

and other exposed thin film applications.

deVIceS. Potting Compound P-82FXM is avallable also. This is the same as Potting Compound

P-82F except that it contains no red pigment and the fillers, resins and activators
have been specially processed to remove magnetic particles. It is used where magnetic
contamination is detrimental to sophisticated sensitive electromagnetic devices.

(over)

-
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