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QH”) Designation: E 1234 — 95 <!

Standard Practice for

Handling, Transporting, and Installing Nonvolatile Residue
(NVR) Sample Plates Used in Environmentally Controlled
Areas for Spacecraft *

This standard is issued under the fixed designation E 1234; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonejf indicates an editorial change since the last revision or reapproval.

€' Note—To bring Subcommittee E21.05’s existing standards into compliance with Part H of ASTM’s Form and Style Manual,
the M designation has been editorially removed in July 2000.

1. Scope nation Control Program.

1.1 This practice covers the handling, transporting, and 2-4 Institute of Environmental Sciencés:
installing of sample plates used for the gravimetric determina- |ES-RP-CC001.3 HEPA and ULPA Filters

tion of nonvolatile residue (NVR) within and between facili- |ES-RP-CC006.2 Testing Cleanrooms .

ties. IES-RP-CC016 The Rate of Deposition of Nonvolatile
1.2 The values stated in S units are to be regarded as the Residue in Cleanrooms _

standard. 2.5 American National Standards Institute:

1.3 This standard does not purport to address all of the ANSIASME B46.1-1985 Surface Texture (Surface Rough-

safety concerns, if any, associated with its use. It is the N€ss, Waviness, and L&y)
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

. Terminology

3.1 Definitions:

3.1.1 air cleanliness class (airborne particulate cleanliness

2. Referenced Documents class) n—the level of cleanliness specified by the maximum
2.1 ASTM Standards: allowable number of particles per cubic meter (cubic foot) of

E 1235 Test Method for Gravimetric Determination of Non- @ir as defined in FED-STD-209.

volatile Residue (NVR) in Environmentally Controlled 3.1.2 clean area n—a general term that includes clean-
Areas for Spacecrdit rooms, controlled areas, good housekeeping areas, and other

F 50 Practice for Continuous Sizing and Counting of Air- areas that have contamination control by physical design and

borne Particles in Dust-Controlled Areas and Cleanroom§Pecified operating procedures. , , _
Using Instruments Capable of Detecting Single Sub- 3.1.3 clean zonen—a defined space in which the contami-

Micrometre and Larger Particles nation is controlled to meet specified cleanliness levels.
2.2 U.S. Federal Standard: 3.1.4 contaminant n—unwanted molecular and particulate
FED-STD-209 Airborne Particulate Cleanliness Classes ifnatter that could affect or degrade the performance of the
Cleanrooms and Clean Zones. components upon which they reside.
2.3 U.S. Department of Defense Standafds: 3.1.5 contamination n—a process of contaminating.
MIL-F-51068F Filters, Particulate (High-Efficiency Fire 3.1.6 controlled area n—an environmentally controlled
Resistant) area, operated as a cleanroom, but without the final stage of

Air Force TO 00-25-203, 1 Dec. 1972, Change 15, 24 OctHEPA (or better) filters used in cleanrooms.
1992, Contamination Control of Aerospace Facilities, U.S. 3-1.6.1 Discussior-Only rough filters (50 to 60 % effi-
Air Force. ciency) and medium efficiency filters (80 to 85 % efficiency)

MIL-STD-1246 Product Cleanliness Levels and Contami-&re required for a controlled area. (See Air Force T.O. 00-25-
203.) The maximum allowable airborne particle concentrations

are Class M7 (283 000) area for particle€.5 pm and Class

1 This practice is under the jurisdiction of ASTM Committee E-21 on SpaceM6'5 (100 000) for partlcle_%S.O Hm.
Simulation and Applications of Space Technology and is the responsibility of 3.1.7 environmentally controlled areasn—cleanrooms,
Subcommittee E21.05 on Contamination.
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Robbins Ave., Philadelphia, PA, 19111-5094, Attn.: NPODS. ing Center, 345 E. 47th St., New York, NY 10017.
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controlled areas, good housekeeping areas, and other enclo4.7 One of the NVR plates is removed from the carrier, the

sures that are designed to protect products from contaminationover is removed, the cover is replaced, and the plate is
3.1.7.1 Discussior—Cleanliness is achieved by controlling returned to the carrier. This NVR plate is handled in the same

air purity, temperature, humidity, materials, garments, andnanner as the exposed plates. This plate is designated as the

personnel activities. blank or control sample.
3.1.8 facility (clean facility) n—the total real property 4.8 After exposure, the NVR plates are removed from their
required to accomplish the cleanroom functions. locations in the clean area and are replaced with clean NVR

3.1.9 good housekeeping area—an environmentally con- plates in accordance with the facility and clean area contami-
trolled area without quantitative cleanliness requirements butation control plan, operating procedures, and other official
maintained in a visibly clean condition. documents.

3.1.9.1 Discussior—Office, laboratory, and storage areas 4.9 The exposed plates are covered and placed into the
with air conditioning and janitorial service are typical of good original NVR plate carrier, returned to the analysis laboratory,
housekeeping areas. and processed in accordance with Test Method E 1235.

3.1.10 HEPA (high efficiency particulate air) filtem—a )
filter for air with a removal efficiency in excess of 99.97 % for 5- Apparatus and Materials
0.3-pum sized particles. 5.1 NVR Plate Type 316 corrosion resistant steel with an

3.1.10.1 Discussior—For this application, HEPA filters area of approximately 0.1%f1 ft?). The plate shown in Fig. 1
shall meet the requirements of MIL-F-51068F and paragraplhas been found to be satisfactory. The surface texture of the

6.8 of this practice. sampling surface shall be 0.80 um (32 pin.) or better per
3.1.11 molecular contaminartnonparticulate contami- ANSI/ASME B46.1. The plate shall be electropolished and
nant, n—nonparticulate matter. engraved with an identification number.

3.1.11.1 Discussior—The molecular contaminant may bein 5.2 NVR Plate CoverType 316 corrosion resistant steel.

a gaseous, liquid, or solid state. It may be uniformly orThe cover shown in Fig. 2 has been found to be satisfactory.
nonuniformly distributed, or be in the form of droplets. The surface texture shall be 0.80 pm (32 pin.) or better per
Molecular contaminants account for most of the NVR. ANSI/ASME B46.1.

3.1.12 NVR (nonvolatile residuge)r—quantity of residual 5.3 Noncontaminating Nylon Bagp enclose each covered
soluble, suspended, and particulate matter remaining after tiéVR plate®
controlled evaporation of a volatile liquid at a specified 5.3.1 Bags shall meet the safety and outgassing require-
temperature. ments for the spacecraft and spacecraft processing facility and

3.1.12.1 Discussior—The liquid is usually filtered through shall not contain or generate molecular or particulate matter
a membrane filter, of a specified size, before evaporation. Theénhat could contaminate the NVR plate or NVR plate carrier.
process used to determine the NVR may affect the quantitative 5.4 NVR Plate Carrie—The sealable, aluminum carrier
measurement. Process factors include filter size, solvent, arghown in Fig. 3 has been found to be satisfactory. The carrier
the evaporation temperature and atmosphere. For this reas@hall be constructed so as to prevent cross contamination
the process must be defined. between plates.

3.1.13 particle (particulate contaminantyn—a piece of 5.5 Noncontaminating Nylon B&do protect the NVR plate
matter in a solid or liquid (droplet) state with observablecarrier in 5.4 nylon film material shall meet the safety and
length, width, and thickness. The size of a particle is usuallyoutgassing requirements for the spacecraft and spacecraft
defined by its greatest dimension and is specified in micromeprocessing facility. (See Note 2.)
tres. 5.6 HEPA filtered Class M 3.5 (Class 100), or better
. environment, as defined in FED-STD-209, unidirectional air
4. Summary of Practice flow, clean work station.

4.1 Covered, stainless steel, NVR plates are transported in a5.7 Gloves solvent compatible and resistahtWarning—
sealed carrier within an outer nylon bag to the facility that is toGloves shall be used to protect the hands from accidental spills
be monitored for NVR deposition. of the NVR solvent and minimize contamination of exposed

4.2 The outer bag is removed from the plate carrier withinsamples. Gloves shall be selected to meet local safety and
the entrance air lock of the cleanroom, controlled area, or othefontamination control requirements.)

environmentally controlled area in accordance with the opera- 5.8 Qil-Free Aluminum Foif to cover the NVR plate if the
tional procedures for that facility and associated clean areasgover in 6.2 is not used.
4.3 The clean NVR plate carrier is taken into the clean area. 5.9 HEPA Filters—All HEPA filters shall be constructed of
4.4 Locations for attaching the plates within the clean areaow outgassing, corrosion resistant, and fire-resistant materials

are in accordance with the facility contamination control plan.such as Grade 1 in IES-RP-CC001.3 and MIL-F-51068F. Types
operating procedures, and other official documentation.

4.5 Each NVR plate is removed from the carrier, the cover
is removed, and the plate is mounted in a vertical position ¢ Nylon 6 (heat sealable Capran 980 from Allied Chemical) has been found to be
within the clean area. satisfactory. N

4.6 The cover is returned to the plate carrier for storage until “Pioneer green nitrile gloves, Catalog No. A10-1, have been found to be

" . tisfactory.

reqwred when the plates are collected after the reC]'JlreaasFed Spec. Food Service Grade aluminum foil, oil free, Federal Stock No.

exposure time. 8135-00-724-0551 has been found to be satisfactory.
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(0.38 in) FLATTEN END OF ROD TO
. } A THICKNESS OF
7mm 0-130 mm (0.05in) AND TO .
. o (0.27 in) WIDTH APPROX. AS
8. Mark _eacr_'l plate with an mdwndpal I._D. number meey. SHOWN. SPOT WELD
7. Material (item 2): 3 mm (0.125 in) dia rod HANDLE TO PLATE

type 316 cor res steel

b

type 31. .orres steel
Break all sharp edges
Handle bend radii: 8 mm (0.3 in)
. Bend radii are optional on plate
. Electropolish after fabricalion
. Surface texture on active surface:
0.80 um (32 pin) max per ANSI B46.1.

~Nw A,

Material (item 1): 0.51 mm (0.020 in) sheet

3 PLACES EQUALLY
SPACED. TYP EACH END.

ALL CORNERS MUST BE CLOSED
(FREE OF CRACKS & HOLES)
EXCEPT FOR LOWER L.H. CORNER
WHICH IS OPEN TO BOTTOM

AS SHOWN

Finish on all other surfaces must be smooth &

free of all tool marks

Note 1—Unless otherwise specified

Electropolish after fabrication

Bend radii are optional on plate

Handle bend radii: 8 mm (0.3 in.)

Break all sharp edges

Material (Item 1): 0.51-mm (0.020-in.) sheet type 316 cor res steel
Material (Item 2): 3-mm (0.125-in.) dia rod type 316 cor res steel
Mark each plate with an individual I.D. number

ONoO,wNE

Surface texture on active surface: 0.80 pm (32 pin.) max per ANSI B46.1. Finish on all other surfaces must be smooth and free of all tool marks

FIG. 1 NVR Collector Plate

< S22
/\ /j
PLATE WITH PLATE COVER 7
P

FIG. 2 NVR Plate Cover

IIA and IID, MIL-F-51068F, with stainless steel or aluminum
frames, should be considered. The filters shall not be tested
with DOP (dioctylphthalate) or other liquid aerosols. Ambient
air and solid aerosol test methods are acceptable alternatives to
the DOP test.

6. Procedure

6.1 Clean and prepare the NVR sample plates and plate
covers in accordance with Cleaning of Equipment (8.2) of Test
Method E 1235.

6.2 Verify that the carrier is visually clean. If cleaning is
required, clean to Level 100A per MIL-STD-1246.

6.3 Perform all packaging operations in a unidirectional air
flow, clean work station [Class M3.5 (Class 100) environment
as defined in FED-STD-209] or an equivalent cleanroom or
clean zone.

6.4 Verify that the NVR plate cover (5.2) is on the NVR
plate or that the oil-free aluminum foil (5.8) is installed.
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6.9 Seal the NVR plate carrier in the noncontaminating bag.

6.10 Attach the traveler sheets (Fig. 5) to the outer bag.

6.11 Transport the NVR plate carrier in a closed vehicle to
the clean facility.

Note 2—The objective is to protect the carrier from contamination
during transport. The noncontaminating nylon bag shall be used when the
carrier is to be removed from a controlled environment for transport.

Note 3—NVR plates inside secured plate carriers are to be transported
within a moderately controlled area, for example, inside the cab of the
truck, as to limit exposure to contamination and excessive changes in
temperature. Plates returning to the laboratory for analysis are particularly
critical because of possible volatility of the NVR.

6.12 If the NVR plate carrier is not to be used immediately,
store it within an outer nylon bag in a Class M7 (Class
283 000) or better clean area, a controlled area, or a good
housekeeping area. Reclean the plates in accordance with Test
Method E 1235, Cleaning of Equipment (6.2), after six months
for acceptability or as determined by local conditions.

Note 4—An acceptable storage time for the NVR plates before
requiring recertification should be determined because local conditions
can affect the process.

6.13 Remove the outer bag in the entrance air lock of the
cleanroom, controlled area, or other environmentally con-
trolled area in accordance with the procedures of the clean
areas for handling clean tools and instruments.

6.14 Clean the outside of the NVR plate carrier, if required,
in accordance with clean area procedures.

6.15 Personnel shall wear the cleanroom garments pre-
scribed for the clean area.

6.16 Carry the NVR plate carrier into the clean area.

6.17 Determine the mounting locations for the NVR plates.
FIG. 3 NVR Plate Carrier The locations are usually dictated by the contamination control
plan and operating procedures for the clean area.

6.5 Verify that a certification decal or tag (See Fig. 4) is 6.18 Open the NVR plate carrier and remove the NVR
included with each NVR plate. plates one at a time.
_ 6.19 Put on gloves before handling the NVR plates.
T e ot should beaken o touch e samping Suriaces /e 6.20. Remove the plate from the plastic bag.
plate. P 6.21 Remove the cover and store the cover in the carrier for

contaminating the plates. .
. . use after the required exposure.
6.6 Verify that the serial numbers of the NVR plates, plate

covers, and carrier are on the traveler paper (see Fig. 5). Note 5—If aluminum foil was used to cover the plates instead of hard

6.7 Verify that the covered NVR plate is enclosed in gcovers, carefully remove the foil from each plate without touching the
’ taminati | b 6.14 pd installed in th NVRsampIing surfaces. Carefully store each foil for use after the required
noncontaminating nylon bag (6.14) and installed in the exposure. Discard the aluminum foil if it is contaminated or damaged and

plate carrier. Place the lid on the carrier and fasten securelyepjace with a clean foil.
6.8 Affix the proper quality decal or tag (see Fig. 4) to the
container in accordance with local requirements.

6.22 Mount the plates mechanically in the predetermined
location in a vertical position.

Note 6—The vertical position is specified so as to minimize the

CERTIFIED FOR SAMPLING deposition of large particles that can contain molecular matter that could
Tnspector: Date: cause an erroneous NVR upon contact with the NVR solvent.
A WO Nos Date Sampied 6.23 Record the serial numbers, locations, and sample
_ numbers for each sample plate. Transfer the information to the
Measurement: VR | o me/ traveler sheet or work sheet and requester log book.
Ttem: Serial No.: 6.24 The requester shall maintain a log book of all plate
2) installations.

Nore 1—(1) The quantity of NVR can be “mg/L.” “mg/0.1 1 and so 6.25 Remove at least one sample plate, remove the cover,
forth. (2) The item can be “NVR plate,” “plate carrier,” “NVR solvent,” replace the cover, and return the plate immediately to the NVR
and so forth. plate carrier for use as a blank or control sample.

FIG. 4 Typical Certification Tag 6.26 Securely fasten the lid of the NVR plate carrier.
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1.
Sample No. Plate S/N Carrier S/N
2. INSTALLATION
by Requester
Print Name Print Name

Signature Signature

Location Day Mo. Yr. Time
Comments

3. RETRIEVAL

by Requester
Print Name Print Name
Signature Signature
Location Day Mo. Yr. Time
Comments

4. DELIVERY TO ANALYTICAL LABORATORY

by Requester
Print Name Print Name
Signature Signature
Day Mo. Yr Time
Comments

One copy to agency responsible for installation, retrieval, and transport, one copy to analytical laboratory, and one
copy to requester with the laboratory report.

FIG. 5 NVR Sample Plate Traveler

6.27 Store the closed NVR plate carrier within the cleanfor the clean area and special procedures for the operation.
area during the exposure period. 6.29 Open the NVR plate carrier immediately before re-

6.28 The exposure is usually for no less than one week anchoving the exposed NVR plates from their mounts. Handle the
could be four weeks (one month) or longer. The exposure isontainer lid with care so as not to contaminate the interior
determined by the contamination control plan and proceduresurface.
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6.30 Remove the exposed NVR plates from their mountstetained by the organization responsible for the retrieval and
one at a time, cover, bag, and return to the original NVR platelelivery of the sample plate.

carrier. ) ) 6.37 Process the NVR plates as quickly as possible in
6.31 Securely fasten the lid .of the plate carrier. _ accordance with the requester’s requirements.
6.32 Record the exposure times and any other appropriate 6.38 If required, store the bagged NVR plate carrier in a

comments on the traveler sheet.
6.33 Seal the NVR plate carrier in the approved, noncon-cIass M7 (Class_ 283 000), or beiter, a conirolled area, or a
ood housekeeping area.

taminating bag in accordance with clean area hardware rél

moval procedures. 6.39 Remove the outer bag or container immediately before
6.34 If required, install the clean NVR plates to replace theplacing it in a clean work station.
exposed plates by following the preceding procedures. 6.40 Analysis shall be in accordance with Test Method

6.35 Transport the enclosed NVR plate carrier directly tog 1235.
the analytical laboratory in a closed vehicle. Do not exceed the ¢ 41 Return one copy of the traveler to the requester along

maximum time for transport which is 60 min. ; : : : ;
: . . with the laboratory report (see Figs. 8, Figs. 9, and Figs. 10 in
6.36 The receiver at the analytical laboratory shall SIONTast Method E 12);5)p ( g g g
i .

date, and record the time. One copy of the traveler shall b
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