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GENERAL SPECIFICATION
VACUUM STABILITY REQUIREMENTS OF POLYMERIC
MATERIAL FOR SPACECRAFT APPLICATION

MAY 16, 1983

THE PURPOSE OF THIS ADDENDUM IS TO ALLOW ADDITIONAL METHODS OF
APPROVING HARDWARE FOR FLIGHT, AND TO CORRECT A DOCUMENT REFERENCE.

PAGE 1, PARAGRAPH 4.0. IN THE LAST SENTENCE OF THE FIRST PARAGRAPH,
DELETE, "(JSC 08962A)" AND ADD (JSC 08962) IN LIEU THEREOF.

'PAGE 2, PARAGRAPH 4.0 ADD A NEW SUBPARAGRAPH "G" AS FOLLOWS:

G.

A HARDWARE ITEM (I.E., COMPONENT, ASSEMBLY, ETC.) CONTAINING
MATERIALS THAT FAIL THE VCM REQUIREMENT AND/OR HAVING UNIDEN-
TIFIED MATERIALS, MAY BE VACUUM BAKED UNTIL IT HAS AN ACCEPT-
ABLE OUTGASSING LEVEL. THE THERMAL VACUUM CHAMBER USED FOR
VACUUM BAKING MUST HAVE INSTRUMENTATION SUCH AS QCM OR MASS
SPECTROMETERS, TO DETERMINE WHEN THE HARDWARE ITEM IS ACCEPT-
ABLE. THE THERMAL VACUUM CHAMBER CAPABILITY, BAKING PROCEDURE
AND ACCEPTANCE CRITERIA MUST BE APPROVED BY JSC MATERIALS BRANCH

(ES5). THE JSC WHITE SANDS TEST FACILITY (WSTF) HAS THE FACILI- -

TIES AND THE CAPABILITY TO PERFORM SUCH VACUUM BAKING.

SP-R-0022A
ADDENDUM 1

3C FORM 20284 (REV AUG 78)
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1.0 PURPOST

The purvose of this document is to establish outgassing
requiresents and test guidelines for polymeric materials used 1n
the space thermal/vacuus environsent aroand sensitive optical or
thermal control surfaces.

2.0 FPQUIRENINTS

The control and verification of material outgassing to the
quidelines of this docusent are based on the following
requiresents:

a. The polyseric saterials used in the thersmal/vacaun
environaent shall not contaminate the sensitive surfaces
vithin an asseabdly.

h. The polymeric saterials used in any application shall not
affect the sensitive surfaces of any adjacent eaquipment.

The material shall have a saxiaam total mass loss (THL) of 1.0
percent of the orginal specimen mass and a maxisus volatile con-
densable material (YCHN) content of 0.1 percent of the original
specimen mass vhen tested in accordance with the test procedure
in paragqraph 6.

3.0 scope

The scope of this document covers the control of polyvmeric
Raterials used near or adfacent to opntical or thermal control
surfaces that are exposed ¢to the thermal/vacuum environment of
space. This docusent establishes the requiresments and defines
the test method to evaluate polyseric materials used in the
vicinity of these surfaces in space applications.

8.0 SELECIION AND VERIPICATION REQUIRENENIS

Use of polymeric material near optical or thermal control
surfaces shall be restricted to those saterials vhich have a
saxisum volatile condensable material content of 0.1 percent and
2 total mass loss of 1.0 percent or less vhen tested in
accordance vith the test method described in paragraph 6. NASA
JSC will provide to the contractor(s) a list of approved _
saterials for use in the thermal/vacuum envirconment upon reques<t.
NASA JSC also saintains a cosplete file (JSC 08962A) of all
materials tested.

The use of materials that have beei tested but failed the
requirenents of this specification may be alloved {f the
contractor can provide rationale for their use that is approved
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by NASA JSC. The folloving are examoles of some consideritions
for use as rationale for a material that has failed the 7C" ocr
mass loss requiresents:

be

Ce

do

e,

t.

The saterial may de brought within vacuum stability limits
by vacuuz baking for a specified period of tiae (usually
88 hours at maximuas use teaperature at a pressure of less
than 10=¢ ¢ort)e.

If saterial cannot be vacuuas baked and its exposed area is
13 c22 or less, and the saterial is out of line-of-sight
of payload surfaces and other contamination critical
surfaces, total sass loss say be up %0 3.0¢ and volatile
condensable saterial up ¢to 1.0€.

If total mass loss is greater than 1.0% and vCy € 0.1¢ and
it can be shown that contribations to THL qreater than
1.0 are due to sorhbed vater vapor, the ma<erial may be
used.

The material is the gnly satisfactory choice froam a func-
¢ionality vievpoint for the particular application,

The total sass of materials selected under .8b and 443 adove
and used in any given compartaent vill be amaonitored and
revieved periodically to insure that compartmental
peculiar probleas do not evolve,

Haterials previoasly tisted and found acceptable per MS®C
SO0N02882 may be used.

S.0 IEPLZNEZYTATION

"he contractor shall provide for ¥ASA JSC approval, a list of all
polvmeric saterials selected for use around sensitive surfaces ot
in the same defined cospartsent as optical or theraal control
sarfaces. The folloving information is required.

Qe
b.
Ce

de

aanufactn:ef's trade nase

%fanufacturer of the material

Theraal vacuuas stability (VCH® and THL) data

Rationale for use of aaterial that failed the requireaments
of pataqrash 4.0 and a teport of the veight and sarface
area used.

Natarials that have not heen tested should be subaitte? =o
JSC/2SS 2or testing utilizing JSC fors 203%8.
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6.0 TEST_PROCFDURES

6.1 PUORPOSE. The purpose of this test is to measure total aass
loss and volatile condensable material content of polymeric
materials under controlled laboratory conditions. The folloving
test procedure outlined belov vas extracted from WASA White Sands
Test Pacility Operational Checkout Procedure 200-013 entitled
"neteraination of Weigqht Loss and Volatile Condensable Coaponents
of Polymeric Haterizl"™, June 1974. The use of anv other test
equipsent and/or procedure must be approved by ¥ASA-JSC.

6.2 TEST CONDITIONS. The test on polymeric materials shall be
conducted under the following conditions:

Pressure 10—¢ torr or less
Teaperature of speciaen 12S9C ¢ 1°C
Temperature of condensable plates 2%5°9C ¢ 1°C

Yacuum exposure time 24 hours

6.3 CRITPRIA OPF ACCEPTABILITY. The material shall have a
volatile condensable material content of less than 0.! percent of
the orqinal mass of the specimen. The total mass loss of the
material shall not exceed 1.0 percent of the orginal mass of the
speciaen. '

6.4 TEPST POUIPHNPNT. All laboratory test instrumentation shall
be in current calibration and shall reflect appropriate
documentation from the applicable calibration laboratory. The
test equipment shall consist of the followving:

a. A vacuuam system capable of maintaining 10-¢ torr for a
period of 28 hours. ‘

bPe Specimen holder sade of stainless steel or alusinum. The
specisen holder shall be nominally 3.8 ca long and 1.25 cam
in diaseter.

Ce <Collector plate shall be made Qf a highly polished stadle
setal surface. The collector plate shall be 3.8 ca in
dianeter. :

4. The test apparatus shall be made of coprer. The apparatus
shall be such that sultiple specimen holders and collector
plates can be accommodated at one tise. The sanple
section shall be carable of maintaining the samples at 125
¢ 19C and saintaining the collector plates at 25 & 1°C.
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SANPLE PREPARATION,

e, Materials to be tested shall be prepareAd
in 100 to 300 silligras specisen sizes and placed in
stainless steel or aluminum holders after preparation as
svecified belov,

S Svecisens shall bde cut into small pieces
having 0. 1S ca saxisas disension. Sasples shall be placed
in a desiccator after nreparation and resain there until
the samples are placed in the test chasber.

Saterials that are norasally used as coatings
shall be aoplied to aluainusm foil or Teflon sheet and
prevared as noted in paragraph 6.5.2.

selvent Contalaing Haterialsg. Prior to testiag solvent
containing materials, such as inks and paints or rooam
teaperature cured saterials, the sample shall bde
preconditioned for 28 hours at €S £ 19C in an air
circulating oven to siaulate the nmaterial exposare up to
2he tise of launch.

Iapes. Tapes shall be tested in the as-applied
confiquration using alusinua foil or Teflon sheet as an
apoplication substrate and prevared in accordance vith
paraqraph 6.5.2.

Ligyids. 1Liquids shall be tested in the as-received
state.

3.' All material shall be cured or aoplied
in accordance vith the manufacturer's procedures or the
applicahle contractor process specification prior to tese,

6.6 THL AND VCH NEASUREBHENT,

6.6. 1
6.6.2

6.6.3

Inisial mass Deterzinssiog. The VCY collector plate and
svecizen holder mass shall be measured. Srecizens shall
be tested and their mass seasured after being desiccated

~for 28 hours.

Specijen Iasertion. The veighed saavles shall be placed.
in the cospartazents of the heating block and the vCY
Collector plates shall be fastened to the cooling block of
the appara-ctus. '

EIessyre. The systea shall be evacuated and held at a
saxizus pressure of 10—¢ torr.
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Application_of Heat. @hen the unit has reached 10-¢ torr,
the svecimens shall be heated to 1299C ¢ 1°C, and

maintained for 28 hours. The VCH collector plates shall’
be saintained at 259C ¢ 1°C during the test.

Specimen Removal. The specimens in their holders and the
VCH collector plates shall be removed froa the apparatus
and iamediately placed in a desiccator.

Pinal Mass Determination. Measure the mass of the
specimens and the collector plates as soon as possible

after removal from the VCM apparatus, and record.

NASA-JSC
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GENERAL SPECIFICATION
VACUUM STABILITY REQUIREMENTS OF POLYMERIC
MATERIAL FOR SPACECRAFT APPLICATION

MAY 16, 1983

THE PURPOSE OF THIS ADDENDUM IS TO ALLOW ADDITIONAL METHODS OF
APPROVING HARDWARE FOR FLIGHT, AND TO CORRECT A DOCUMENT REFERENCE.

PAGE 1, PARAGRAPH 4.0. IN THE LAST SENTENCE OF THE FIRST PARAGRAPH,
DELETE, "(JSC 08962A)" AND ADD (JSC 08962) IN LIEU THEREOF.

. PAGE 2, PARAGRAPH 4.0 ADD A NEW SUBPARAGRAPH "G" AS FOLLOWS:

G. A HARDWARE ITEM (I.E., COMPONENT, ASSEMBLY, ETC.) CONTAINING
MATERIALS THAT FAIL THE VCM REQUIREMENT AND/OR HAVING UNIDEN-
TIFIED MATERIALS, MAY BE VACUUM BAKED UNTIL IT HAS AN ACCEPT-
ABLE OUTGASSING LEVEL. THE THERMAL VACUUM CHAMBER USED FOR
VACUUM BAKING MUST HAVE INSTRUMENTATION SUCH AS QCM OR MASS
SPECTROMETERS, TO DETERMINE WHEN THE HARDWARE ITEM IS ACCEPT-
ABLE. THE THERMAL VACUUM CHAMBER CAPABILITY, BAKING PROCEDURE
AND ACCEPTANCE CRITERIA MUST BE APPROVED BY JSC MATERIALS BRANCH
(ES5). THE JSC WHITE SANDS TEST FACILITY (WSTF) HAS THE FACILI- -
TIES AND THE CAPABILITY TO PERFORM SUCH VACUUM BAKING.

JSC FORM 2026A (REV AUG 78)
NASA-JSC
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1.0 POBPOSE

The purpose of this Adocument is to establish outgassing
requirements and test guidelines for polymeric materials used in
the space thermal/vacuum environment around sensitive optical or
thermal control surfaces.

2.0 PREQUIRENENIS

The control and verification of material outgassing to the

quidelines of this document are based on the followving
requirements:

a. The polvmeric saterials used in the thermal/vacuan
environment shall not contaminate the sensitive surfaces
vithin an asseabdly.

b. The polvmeric materials used in any application shall not
affect the sensitive surfaces of any adjacent equipment.

The material shall have a maximum total mass loss (THL) of 1.0
percent of the orginal specimen mass and a maxisuam volatile con-
densable material (VCH) content of 0.1 percent of the original
specimen mass vhen tested in accordance with the test procedure
in paragraph 6.

3.0 SCQP®

The scope of this document covers the control of polymaric
materials used near or adfacent to optical or thermal control
surfaces that are exposed ¢to the thermal/vacuum environment of
space. This docusent establishes the requirements and defines
the test method to evaluate polyvaeric materials used in the
vicinity of these surfaces in space applications.

8.0 SELECTION AND _YERIFICATION REQUIBZUENTS

Use of polymeric material near optical or thermal control
surfaces shall be restricted to those materials vhich have a
maxisum volatile condensable material content of 0.1 percent and
a total mass loss of 1.0 percent or less vhen tested in
accordance vwith the test method descridbed in paragraph 6. NASA
JSC will provide to the contractor(s) a list of approved
materials for use in the thermal/vacuum environment upon request.
NASA JSC also maintains a complete file (JSC 089621) of all
materials tested.

The use of materials that have been tested but fajiled the
requirements of this specification may be allowed if the
contractor can provide rationale for their use that is approved
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by NASA JSC. The following are examples of some consiierations
for use as rationale for a material that has failed the VC™ or
mass loss reguirements:

Ce

d.

f.

The material may be brought within vacuum stability linmits
by vacuum baking for a specified period of time (usuallv
48 hours at maximum use temperature at a pressure of less
than 10-¢ ¢orr).

If material cannot be vacuum baked and its exvosed area is
13 cm2 or less, and the material is out of line-of-sight
of payload surfaces and other contaamination critical
surfaces, total mass loss may be up to 3.0% and volatile
condensable material aup to 1.0€%,

If total mass loss is greater than 1.0% and vCY <€ 0.1% angd
it can be shovwn that contributions to TML greater than
1.0% are due to sorhed vater vapor, the material may be
used.

The material is the Qnly satisfactory choice froa a func-
tionality vievpoint for the particular application.

The total mass of materials selected under u4b and 8d above
and used 4in any given compartazent wvill be monitored and
revieved periodically to insure that comparteental
peculiar probleas do not evolve,

Materials previously tested and found acceptadble per NSPC
S0M02642 may be used.

5.0 INRLENENIATION

The contractor shall provide for NASA JSC approval, a list of all
polvymeric materials selected for use around sensitive surfaces or
in the same defined compartuent as optical or thermal control
sarfaces. The folloving information is reguired.

2.
b.
C.

d.

Manufacturer's trade nanse

Manufacturer of the material

Thermal vacuum stability (9CH and TML) data

Rationale for use of zaterial ¢that failed the regquirements
of paragra»h 4,0 and a report of the veight and sarface
area used.

Materials that have not been tested should be submictted to
JSC/P8% 2or testing utilizing JSC form 203€B.




Downloaded from http://www.everyspec.com

6.0 IEST_PROCFDURES

6.1 PURPOSE. The purpose of this test is to measure total mass
loss and volatile condensable material content of polyameric
materials under controlled lahoratory conditions. The following
te st procedure outlined belov vas extracted from WASA White Sands
Test Pacility Operational Checkout Procedure 200-013 entitleqd
"Determination of Weigqht Loss and Volatile Condensable Coaponents
of Polymeric Naterial®™, June 1974, The use of anv other test
equipsent and/or procedure must be approved by NASA-JSC.

6.2 TEST CONDITIONS. The test on polymeric materials shall be
conducted under the folloving conditions:

Pressure 10=¢ torr or less
Temperature of speciaen 125°C ¢ 19C
Teaperature of condensable plates 259C ¢ 19C

Vacuum exposure tise 28 hours

6.3 CRITPRIA OF ACCEPTABILITY. The material shall have a
volatile condensable material content of less tharn 0.1 percent of
the orginal mass of the spacimen. The total mass loss of the
material shall not exceed 1.0 percent of the orginal mass of the
specinen. -

6.4 TEST POQUIPHPNT. All laboratory test instrumentation shall
ba in current calibration and shall reflect appropriate
documentation from the applicable calibration laboratory. The
test equipment shall consist of the followvwing:

a. 1\ vacuum system capable of maintaining 10-=¢ torr for a
period of 28 hours.

be Specimen holder made of stainless steel aor alusinus. The
specinen holder shall bde nominally 3.8 cm long and 1.295 c»
in di{ameter.

Ce CoOllector plate shall be made gf a highly prolished stabdle
metal surface. The collector plate shall be 3.8 ca in
dianeter.

4. The test apparatus shall be made of copper. The apparatas
shall be such that multiple specimen holders and collector
plates can ba accommodated at one time. The sample
section shall de capable of maintaining the samples at 125
¢+ 19C and maintaining the collector plates at 25 ¢ 1°C.
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SAMPLE PREPARATION.

Specimen _Size. Materials to be tested shall be prepareqd
in 100 to 300 milligram specimen sizes and placed in
stainless steel or aluminum holders after preparation as
specified belov.

Solid_Naterials. Svecimens shall be cut into small pieces
having 0.15 cm maximum dimension. Samples shall be placed
in a desiccator after preparation and remain there until
the sanmples are placed in the test chamber.

Coatings. MNaterials that are normally used as coatings
shall bde aoplied to aluminum foil or Teflon sheet and
prepared as noted in paragraph 6.5.2.

Solvenst _GContaining _NMaterials. Prior to testing solvent
containing materials, such as inks and paints or rooa

temperature cured materials, the sample shall be
preconditioned for 24 hours at 65 ¢ 1°C in an air -
circulating oven to simulate the saterial exposure up to
the time of launch.

Iapes. Tapes shall be tested in the as-applied
confiquration using alusinus foil or Teflon sheet as an
application substrate and prepared in accordance with
paraqraph 6.5.2.

Liggids. Liquids shall be tested in the as-received
state,

Cyre_Procedygres. All material shall be cured or applied
in accordance vwith the manufacturer's procedures or the
applicahle contractor process specification prior to test.

THL AND VCH HEASURERENT.

Ini&iﬁl.niﬁs.ns:gxning:ign. The VCY collector plate and
svecinen holder mass shall be smeasurad. Specimens shall

be tested and their mass seasured after being desiccated
for 28 hours.

Specizen Insertion. The veighed sasples shall be placed
in the compartaents of the heating block and the VCH

collector plates shall be fastened to the cooling block of
the apparatus.

Pressyre. The systea shall be evacuated and held at a
maximam pressure of 10-¢ ¢orrc.




6. 6. '4
6.6.5
6.6.6
o .
\
|
NASA-JSC
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Application_of Heat. When the unit has r=ached 10-¢ corr,

the specimens shall he heated to 12%5°9C ¢ 1°C, and
maintained for 24 hours. The VCM collector plates shall
be maintained at 259C ¢ 19C during the test.

Specimen_PRemoval. The specimens in their holders and the

VCM collector plates shall be removed from the apparatus
and immediately placed in a desiccator.

Pinal _Mags_Determination. Measure the mass of the
specimens and the collector plates as soon as possible
after removal from the VCM apparatus, and record.
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Index of Manufacturers (sheet | of 3)

Code Manufacturer

AAC Ablestik Adhesive Company

ACB American Cyanamid Company, Bloomingdale Department

ACF American Cyanamid Company, Formica Corp.

ACM Allied Chemical Corporation, Mesa Products, Plastics Division

AEC American Enka Corp.

APC Armstrong Products Company

ARP American Reinforced Plastics Company

BCC BASF Colors and Chemicals, Inc.

BCM The Borden Company, Mystik Tape, Inc.

BFG B. F. Goodrich Chemical Company _

BIW Boston Insulated Wire

CAR Carter's Ink Company

CHR Connecticut Hard Rubber Co.

cvC Consolidated Vacuum Corporation

DCC Dow-Corning Company

DUE E. 1. DuPont de Nemours and Company, Elastomer Chemicals
Department

DUF E. I. DuPont de Nemours and Company, Fabrics and Finishes
Department

DUM E. 1. DuPont de Nemours and Company, Film Department

DUP E. I. DuPont de Nemours and Company, Plastics Department

EFI Electrofilm, Inc.

EKC Eastman Kodak Company

EMC Emerson and Cuming, Inc.

ENJ Enjay Chemical Company

EPC Epoxylite Corporation
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Code

Manufacturer

FLC
FPC
FPI

FRC

GBE
GEC
GES

GEW
GMC

HCC
HEX
HYS

IBM
IND
ITR

MCC
MMA
MMC
MME
MMI
MRC

PER
PFC
PKA
PPH
PRC

Fortin Laminating Corporation

Finch Paint and Chemical Company
Furane Plastics, Inc.

Fargo Rubber Corporation

Gudebrod Brothers Silk Company, Inc., Electronics Division
General Electric Company, Chemical Materials Department
General Electric Company, Silicone Products Department
General Electric Company, Wire and Cable Department

GCeneral Mills, Chemical Division

Hughson Chemical Company
Hexcel Products, Inc.

Hysol Corporation

IBM Corporation
Independent Ink Company

[llinois Institute of Technology Research Institute

Magna Coatings and Chemical Corporation

3M Company, Adhesives, Coatings, and Sealers Division
3IM Company, Chemical Division

3M Company, Electrical Products Division

3M Company, [rvington Division

The Marblette Corporation

Permacel

Pennsylvania Fluorocarbon Company

Park Avenue

Purolator Products, Inc., Hadbar Division

Products Rasearch and Chemical Corporat.on
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Code Manufacturer

PRP Plastic and Rubber Products Company

PSC Parker Seal Company

PTI Product Techniques, Inc.

RAY Rayclad Tubes, Inc.

REM Rembrandt

SAN Sanford's Ink Company

soC Shell Oil Company

SCA Shell Cnemical Company, Adhesives Department

SCP Shell Chemical Company, Plastics and Resins Department

SIS Sargent Industries, Stillman Rubber Division -

SPT Stone Paper Tube Company

TCC Thiokol Chemical Corp.

THO Thalco

TMC The Mica Corporation

Ucc Union Carbide Chemicals Company

UcCP Union Carbide Corporation, Plastics Division

VVP Vita Var Paint Company

WCN Whittaker Corporation, Narmco Division

WEI Westinghouse Electric Corporation, Insulating Materials
Division

WEM Westinghouse Electric Corporation, Micarta Division

WPP Wornow Process Paint Company

NASA-JSC




