QH”) Designation: E 1216 — 99

Standard Practice for

Sampling for Particulate Contamination by Tape Lift *

This standard is issued under the fixed designation E 1216; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope responsibility of the user of this standard to establish appro-

1.1 This practice covers procedures for sampling surfaces tBfiate safety and health practices and determine the applica-
determine the presence of particulate contamination, 5 pm arfyflity of regulatory limitations prior to use.
larger. The practice consists of the application of a pressures
sensitive tape to the surface followed by the removal o
particulate contamination with the removal of the tape. The 2:1 ASTM Standards:
tape with the adhering particles is then mounted on counting E 995 Test Method for Total Mass Loss and Collected
slides. Counting and measuring of particles is done by standard Volatile Condensable Materials from Outgassing in a
techniques. Vacuum Environmest _ N _

1.2 This practice describes the materials and equipment F 312 Methods for Microscopical Sizing and Counting
required to perform sampling of surfaces for particle counting _Particles from Aerospace Fluids on Membrane Fitters
and sizing. 2.2 Federal Standard:

1.3 The criteria for acceptance or rejection of a part for Federal Standard 595 Cofor
conformance to surface cleanliness level requirements shall k§a Significance and Use
determined by the user and are not included in this practice. ) ) . . )

1.4 This practice is for use on surfaces that are not damaged 3-1 The tape lift provides a rapid and simple technique for
by the application of adhesive tape. The use of this practice offMoVving particles from a surface and determining their
any surface of any material not previously tested or for whicHlUmber and size distribution. , _
the susceptibility to damage is unknown is not recommended, 3-2 BY using statistically determined sample size and loca-
In general, metals, metal plating, and oxide coatings will not pdions, an estimate of the surface C_Ieanlmess Iev_el of large areas
damaged. Application to painted, vapor deposited, and optician be made. The user shall define the sampling plan.
coatings should be evaluated before implementing this test. 3-3 The sampling plan shall consider the importance of

1.5 This practice provides three methods to evaluate tape lifUrface geometry and surface orientation to gas flow, gravity,
tests. as follows: obstructions, and previous history of hardware. These factors

influence particle fallout and entrapment of particles on the

. Referenced Documents

Sections ..
surface. The geometry of joints, recessed areas, fasteners, and
Practice A—This method uses light transmitted through the tape 4106 the correspondence of particle-count data to area can be
and tape adhesive to detect particles that adhere to it. maintained
Practice B—This method uses light transmitted through the tape 7t09 3.4 The_ selection of tape and th_e verific_ation of its effect on
adhesive after bonding to a base microscope slide, dissolving the cleanliness of the hardware is very important. The tape
the tape backing, and a cover slide. The particles are embedded adhesive should have sufficient cohesion to avoid transfer of
in the adhesive, and air bubbles are eliminated with acrylic . . .
mounting media. the adhesive to the surface under test. The impact of adhesive

transfer should be evaluated by laboratory testing before using
the tape on the hardware. Since potential for adhesive transfer
) . exists, cleaning to remove any adhesive might be required. In

1.6 The values stated in Sl units are to be regarded as thgyqition, the tape should have low outgassing characteristics,
standard. The inch-pound units given in parentheses are fQfnq as a minimum, it should meet the requirements of less than
information only. 1.0 % total mass loss (TML) and 0.1 % collected volatile

1.7 This standard does not purport to address all of thecgndensable materials (CVCM), as measured by Test Method
safety concerns, if any, associated with its use. It is thg ggg.

3.5 Care should be exercised in deciding which surfaces

Practice C—This method uses light reflected off the tape adhesive 10 to 12
to detect particles that adhere to it.

1 This practice is under the jurisdiction of ASTM Committee E-21 on Space
Simulation and Applications of Space Technology and is the direct responsibility of 2 Annual Book of ASTM Standardéol 15.03.

Subcommittee E21.05 on Contamination. 3 Annual Book of ASTM Standardgol 14.02.
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should be tested by this practice. The tape can remove 5.1.2 The tape must be removed immediately after applica-
marginally adhering paint and coatings. Optical surfacesion to the surface being tested with a slow and steady force.
should not be tested until verification has been made that thEast or jerky removal reduces particle retention efficiency and
surface coating will not be damaged. Rough surface finishemcreases the possibility of leaving tape residues. Prolonged
result in low removal efficiencies. Surface finishes up tocontact of the tape to the surface develops stronger binding and
approximately 3.20 um (125 pin.) have been tested and found higher probability for tape residues to be left on the surface.
to give satisfactory results. 5.1.3 Apply the tape to a clean slide as described in 5.2.2.
3.6 This practice has been tested only on surfaces at rooifhe color of the filter slide must be specified because the
temperature. Evaluation of temperature effects must be comumber of translucent and contrasting particles detected will
ducted prior to using the test on surfaces other than roomary depending on the background medium.
temperature. 5.1.4 The outside edges, 6 mm (0.25 in.), shall not be used.
3.7 Only personnel experienced in microscopic particle-This is the area most likely to be contaminated during tape
counting techniques should be used to count and size thmanufacture, handling, and shipping. The static charges on the

particles. tape may draw contaminants to the area from outside the test
PRACTICE A—TRANSMITTED LIGHT area. . . .
MICROSCOPY 5.;.5 Excessive pressure in applying tape may crush the
particles.
4. Apparatus 5.2 Preparation of the Test Specimen
4.1 Counting Slide 5.2.1 Prepare a 12-mm (0.5-in.) tab of the free end of the

4.1.1 Optical glass, polished on both sides, with beveled@Pe. Remove a minimum of 12 cm (5.0 in.) under tension to
edges and etched with low reflectance chrome to provide Brevent buckling and apply to one end of the surface. Press a
7.62- by 7.62-cm (3.0- by 3.0-in.) area consisting of 256 (16 byL0-cm (4-in.) length firmly to the surface. There shall be no
16) individual numbered squares. Each square has 0.23 crréases or folds. Nonlinting gloves must be worn to prevent the
(0.015 in?) of area and is cleaned to remove all particles equalntroduction of skin particles into the sample. .
to or greater than 5 pum in size. 5.2.2 Immediately after applying the tape to the surface, lift

4.1.2 Background ColorFor ease of distinguishing light the tape from one end using an even force. The tape must be
particles from the background, slides colored Green No. 1406k€pt taut during the removal. Apply the tape to the etched side
or Magenta Red No. 21158 in accordance with FederaPf @ clean glass counting slide using the same technique
Standard 595 may be used. Other background colors may Kscribed in 5.2.1.
used if corresponding accuracy is achieved. 5.3 Counting—Place the glass slide on a colored back-

4.2 Pressure-Sensitive Tapeominal (50-mm) (2-in.) wide ~ground stage of the microscope with the unetched side up. Size
clear film backing with a transparent adhesive. Tape to b&nd count the particulate contamination in accordance with

supplied on a plastic roll. Methods F 312. Squares falling within 6 mm (0.25 in.) of the
4.2.1 Tape flexibility should be sufficient to allow taping of tape edge shall not be used. The total number of particles
areas with 90° angles. should be sufficiently large to provide the statistical reliability

4.2.2 Tape backing and adhesive shall be clear, smooth, fré€quired by Methods F 312. _
of tape bubbles, flow lines, and imperfections that would 5.4 Perform the blank analyses or tares to establish the

interfere with the counting of particles. background level of particles in the tape. The background
4.3 Nonlinting Glove$ specially cleaned having a revers- particle count of the blank shall be no more than 10 % of the
ible thumb. allowable value for the surface under test.
5. Procedure 6. Precision and Bias
5.1 Technique 6.1 Precision and bias are intended to be adequate for use as

5.1.1 The tape shall be slowly removed directly from theg standard practice, or monitoring method.

roll to avoid static charge effects and applied immediately 0 g 1 1 Repeatability—Repeatability of the counting method
minimize exposure to the air. shall be defined in Methods F 312.
- 6.1.2 Effectiveness-The minimum effectiveness of particle

5 The sole source of supply of the apparatus known to the committee at this iméemoval from smooth surfaces and angles down to 90° is 90 %

is 3M No. 480 polyethylene tape with an acrylic pressure-sensitive backing. If youfgr partides Iarger than 5 pum.

are aware of alternative suppliers, please provide this information to ASTM 6.2 Bias

Headquarters. Your comments will receive careful consideration at a meeting of the ~° .

responsib|e technical committee, which you may attend. 621 NO absolute Standard nor one traceable to the Nat|0na|
 The sole source of supply of the apparatus known to the committee at this tim¢gnstitute of Standards and Technology is available, and there-

is Cadinol No. 172 gloves. If you are aware of alternative suppliers, please providfore the bias of this practice cannot be determined at this time
this information to ASTM Headquarters. Your comments will receive careful ! .. . . . . . '
consideration at a meeting of the responsible technical committee, which you may 6-2-2 The sizing and counting bias is being established for

attend. particles larger than 5 pm.
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PRACTICE B—TRANSMITTED LIGHT 8. Procedure
MICROSCOPY 8.1 Technique

8.1.1 The tape should be slowly removed directly from the
roll to avoid static charge effects and applied immediately to

7.1 Counting Slide” minimize exposure to the air.

7.1.1 Optical glass, polished on both sides, with beveled g1.2 The tape must be removed immediately after applica-
edges, providing a 25- by 75-mm (1- by 3-in.) area. Each slidgjon to the surface being tested with a slow and steady force.
is cleaned to remove all particles equal to or greater than 5 URast or jerky removal reduces particle retention efficiency and
In size. increases the possibility of leaving tape residues. Prolonged

7.1.2 Background Colo+For ease of distinguishing light contact of the tape to the surface develops stronger bonding
particles from the background, slides colored Green No. 14068nd a higher probability for tape residues to be left on the
or Magenta Red No. 21158 in accordance with Federa§yrface.

Standard 595 may be used. Other background colors may beg 1.3 Apply the tape to a clean slide as described in 8.2.2.
used if corresponding accuracy is achieved. The color of the filter slide must be specified because the

7.2 Pressure-Sensitive Tafenominal 19-mm (0.75-in.) number of translucent and contrasting particles detected will
wide clear film backing with a transparent adhesive. Tape to bary depending on the background medium.

7. Apparatus

supplied on a plastic roll. _ _ 8.1.4 The outside edges, 6 mm (0.25 in.), should not be
7.2.1 Tape flexibility should be sufficient to allow taping of ysed. This is the area most likely to be contaminated during
areas with 90° angles. tape manufacture, handling, and shipping. The static charges

7.2.2 Tape backing and adhesive should be clear, smoothn the tape may draw contaminants to the area from outside the
free of tape bubbles, flow lines, and imperfections that wouldest area.

interfere with the counting of particles. 8.1.5 Excessive pressure in applying tape may crush the
7.3 Nonlinting Gloves, specially cleaned having a revers- particles.

ible thumb. o _ 8.2 Preparation of the Test Specimen
7.4 Microscope Staining Jar or DisH. 8.2.1 Prepare a 12-mm (0.5-in.) tab of the free end of the

7.5 Acetone-The acetone must be filtered to eliminate tape. Remove a minimum of 125 mm (5.0 in.) under tension to
particles over 5.0 um in length and should have no more thagrevent buckling and apply to one end of the surface. Press a
10-ppm nonvolatile residue; HPLC grade acetone meets thigo-cm (4-in.) length firmly to the surface. There should be no
requirement. creases or folds. Nonlinting gloves must be worn to prevent the

7.6 Isopropyl Alcohol (IPA}-The IPA must be filtered to introduction of skin particles into the sample.
eliminate particles over 5.0 um in length and should have no 8.2.2 |mmediately after applying the tape to the surface, lift
more than 10-ppm nonvolatile residue; HPLC grade IPA meetghe tape from one end using an even force. The tape must be
this requirement. kept taut during the removal. Apply the tape to the clean glass

7.7 Acrylic Mounting Mediunh*—Low-viscosity ~0.6-  counting slide using the same technique described in 8.2.1
Pa:s or~60-centipoise) mounting medium will allow for quick 8.3 The next step is to dissolve the tape backing. The
flow with a minimum of air bubbles. materials needed are a suitable solvent and a container to hold

7.8 Hexane—The hexane must be filtered to eliminate jt and the microscope slide while the tape backing dissolves. A
particles over 5.0 um in length and should have no more thamijcroscope staining jar or dish is a good choice for the
10-ppm nonvolatile residue; HPLC grade hexane meets thigontainer, as it will keep the slides separated and allows for
requirement. complete immersion. Acetone dissolves acetate tape backing

7.9 Xylene—The xylene must be filtered to eliminate par- (Scotch Magic Tap® within 30 minl2
ticles over 5.0 pm in length and should have no more than g8 4 After the backing is completely dissolved, remove each
10-ppm nonvolatile residue; HPLC grade xylene meets thigjide individually, and wash it with fresh solvent (both sides).
requirement. Allow it to dry, and then apply acrylic mounting medium to the

adhesive surface.
8.4.1 Acrylic mounting media has a similar refractive index
l7These inQes are available from many scientific supply houses as plaipg glass and makes the sandwich almost transparent. A low-
ml%r‘?’izogsles!gii:e of supply of the apparatus known to the committee at this tim(\e”scos'ty acryllc is desirable-0.6-Pa-s (GO_CemIpOISe) VISCOS-
is 3M No. 810 Magic Tape. If you are aware of alternative suppliers, please providéty has been found to work well. Use only enough to cover the
this information to ASTM Headquarters. Your comments will receive careful Surface completely after the cover slide is placed. The cover

consideration at a meeting of the responsible technical committee, which you mag|ide wjill compress the acrylic |ayer and spread it out:
attend. : - : - : : '
° The sole source of supply of the apparatus known to the committee at this timg)(penen(“'e will dictate a satlsfactory appllcatlon rate.

is Cadinol No. 172. If you are aware of alternative suppliers, please provide this 8.4.2 Before the cover slide is placed onto the acrylic layer,
information to ASTM Headquarters. Your comments will receive careful consider-
ation at a meeting of the responsible technical committee, which you may attend——————
%Wheaton No. 900200 is an example of a staining dish with a glass slide rack *?The sole source of supply of the apparatus known to the committee at this time
and cover. is Scotch 810 Magic Tafewith an acrylic pressure sensitive backing. If you are
* Acrylic mounting medium is available from many scientific supply houses; aware of alternative suppliers, please provide this information to ASTM Headquar-
some supply prethinned material with a viscosity of approximately 60 centipoiseters. Your comments will receive careful consideration at a meeting of the
Thicker media can be thinned with hexane or xylene. responsible technical committee, which you may attend.
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it must be cleaned. Hold the slide up to the light to look for PRACTICE C—REFLECTED LIGHT MICROSCOPY
particles on the surface. Reclean the slide until it is visibly
clean at a distance of 15 to 46 cm (6 to 18 in.) from the unaided¥: APParatus
eye. 10.1 Tape Lift Sample Holder (See Fig.-+A 50- by
8.4.3 Now place the cover slide onto the uncured acrylico0-mm (2.0- by 2.0-in.) aluminum base plate with two pins that
layer, compress the sandwich, and align the top and bottorates to a 5.0- by 5.0-cm (2.0- by 2.0-in.) aluminum top plate.
slides. There should be no slide overlap or air bubbles in thd&he top plate has cutouts to locate the top plate on the base
sandwich. Air bubbles will interfere with the evaluation, asplate, and a 40-mm (1.5-in.) diameter cutout in the center to
they are not transparent. Place the bonded sandwich ontoView the tape surface.
clean surface to dry for 1 h. A lint-free wiper is satisfactory. ~ 10.2 Pressure-Sensitive Tap&, nominal 50-mm  (2-in.)
8.4.4 After drying, clean the transmitting surfaces with awide clear film backing with a transparent adhesive. Tape to be
suitable solvent; toluene and xylene have been found to workupplied on a plastic roll.
well. The amount of cleaning required is related to the overflow 10.2.1 Tape flexibility should be sufficient to allow taping of
of acrylic on the top and bottom surfaces, hence the need to uggeas with 90° angles.
just enough mounting medium to cover the adhesive com- 10.2.2 Tape backing and adhesive should be clear, smooth,
pletely. Use a lint-free wiper moistened with the solvent tofree of tape bubbles, flow lines, and imperfections that would
wipe the transmissive surfaces. Hold the slide up to the light ténterfere with the counting of particles.
look for particles on the surface. Reclean the slide until it is 10.3 Nonlinting Gloves;* specially cleaned having a revers-
visibly clean at a distance of 15 to 46 cm (6 to 18 in.) from theible thumb.
unaided eye. 10.4 Petri Dish!® 50-mm (2-in.) diameter, disposable, to
8.5 Counting—Place the glass slide on a colored back-carry the tape sample.
ground stage of the microscope. Size and count the particulaﬁ Procedure
contamination in accordance with Test Methods F 312. Par-" )
ticles falling within 0.64 cm (0.25 in.) of the tape edge should 11.1 Technique _
not be counted. The total number of particles should be 11.1.1 The tape shall be slowly removed directly from the
sufficiently large to provide the statistical reliability required roll to avoid static charge effects and applied immediately to
by Methods F 312. minimize exposure to the air.
8.6 Perform the blank analyses or tares to establish the 11.1.2 The tape must be removed immediately after appli-
background level of particles in the tape. The backgroundation to the surface being tested with a slow and steady force.
particle count of the blank shall be no more than 10 % of the=ast or jerky removal reduces particle retention efficiency and

allowable value for the surface under test. increases the possibility of leaving tape residues. Prolonged
contact of the tape to the surface develops stronger bonding
9. Precision and Bias and a higher probability for tape residues to be left on the
9.1 Precision and bias are intended to be adequate for use Si4rface. L
a standard practice, or monitoring method. 11.1.3 The tape shall be adhered to the Petri dish and sample

9.1.1 Repeatability—Repeatability of the counting method holder so that the test surface does not touch the surface of the

shall be defined in Methods F 312.

9.1.2 Effectiveness-The minimum effectiveness of pa'_'UCle 13 The sole source of supply of the apparatus known to the committee at this time
removal from smooth surfaces and angles down to 90° is 90 % 3M No. 480 polyethylene tape with an acrylic pressure-sensitive backing. If you
for particles Iarger than 5 um. are aware of alternative suppliers, please provide this information to ASTM

9.2 Bias Headquarters. Your comments will receive careful consideration at a meeting of the

. responsible technical committee, which you may attend.

9.2.1 No absolute standard nor one traceable to the National 4 The sole source of supply of the apparatus known to the committee at this time
Institute of Standards and Technology is available, and theras Cadinol No. 172 gloves. If you are aware of alternative suppliers, please provide
fore the bias of this practice cannot be determined at this timéhis information to ASTM Headquarters. Your comments will receive careful

.. K . . . . consideration at a meeting of the responsible technical committee, which you may

9.2.2 The sizing and counting bias is being established f0§;enq.

particles larger than 5 pm. 15 Disposal Petri dishes are available from many scientific supply houses.

O O

O QO

FIG. 1 Tape Lift Sample Holder
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transport and evaluation tools. of particles should be sufficiently large to provide the statistical
11.1.4 The outside edges, 0.64 cm (0.25 in.), should not beeliability required by Methods F 312.
used. This is the area most likely to be contaminated during 11.4 Perform the blank analyses or tares to establish the
tape manufacture, handling, and shipping. The static chargdsackground level of particles in the tape. The background
on the tape may draw contaminants to the area from outside thgarticle count of the blank shall be no more than 10 % of the
test area. allowable value for the surface under test. With this method, a
11.1.5 Excessive pressure in applying tape may crush thieackground count may be made of each tape sample.
particles.
11.2 Preparation of the Test Specimen 12. Precision and Bias

11.2.1 Prepare a 12-mm (0.5-in.) tab of the free end of the 12 1 precision and bias are intended to be adequate for use
tape. Remove a minimum of 125 mm (5.0 in.) under tension tQg 3 standard practice, or monitoring method.

prevent buckling and apply to one end of the surface. Press a 13 1 1 Repeatability—Repeatability of the counting method
10-cm (4-in.) length firmly to the surface. There shall be Noghail be defined in Methods F 312.

creases or folds. Nonlinting gloves must be worn to preventthe 15 1 5 Effectiveness-The minimum effectiveness of par-

introduction of skin particles into the sample. _Note that ai-1e removal from smooth surfaces and angles down to 90° is
background count of each tape may be made with the methogh o4, tor particles larger than 5 pm.

described in 11.3. 12.2 Bias
llﬁli.Z.Z Im][nedlately af(tjer ?pp'y'”g the ftape to r:he surface, 12.2.1 No absolute standard nor one traceable to the Na-
l:IJe tkeepﬁgﬁt (;?Jr;ngntﬁee?emuc;s\l/g? :Bp?;//?rr:e ?;%Z' t1(; tﬁ;i%zguﬁg’?nal Institute of Standards and Technology is available, and
the Petri dish bottom. Do not let the evaluation area of the tap erefore the bias of this practice cannot be determined at this
touch the Petri dish. Cover the Petri dish for transport to the
counting area.

11.3 Counting—Place the tape lift sample onto the top o
the sample holder. The evaluation area of the tape must
inside the 38-mm (1.5-in.) cutout to allow for evaluation. Plac . . )
the sample holder top onto the base with the tape adhesive up.13.1 Sample size shall be as defined in Methods F 312.
Light will be reflected off the tape adhesive to view the trapped
particles. Size and count the particulate contamination in-4- Keywords
accordance with Methods F 312. Squares falling within 6 mm 14.1 particulate contamination; pressure-sensitive tape;
(0.25 in.) of the tape edge shall not be used. The total numbexampling

12.2.2 The sizing and counting bias is being established for
f particles larger than 5 um.

:P& Sample Size Determination

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



