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QHW Designation: D 3654/D 3654M — 00 <!

Standard Test Methods for

Shear Adhesion of Pressure-Sensitive Tapes !

This standard is issued under the fixed designation D 3654/D 3654M; 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 epsilog) (indicates an editorial change since the last revision or reapproval.

€' Note—Editorial corrections were made in October 2000.

1. Scope CEN 1943, and PSTC (see 7.2).

1.1 T_hls test method des_crlbes procedure; for determlnlng_ Referenced Documents
the ability of pressure-sensitive tapes to remain adhered under i
constant load applied parallel to the surface of the tape and 2-1 ASTM Standards:

substrate. A 666 Specification for Annealed or Cold-Worked Austen-
1.1.1 Procedure A measures the shear adhesion when ap-_Itic Stainless Steel, Sheet, Strip, Plate and Flaf'Bar
plied to a vertical standard steel panel. D 3715/D 3715M Practice for Quality Assurance of

1.1.2 Procedure B measures the shear adhesion when ap-_Pressure-Sensitive Tages
plied to vertical panel covered with NIST SRM 1810A stan- D 5750/D 5750M Guide for Width and Length of Pressure-
dard fiberboard. Sensitive Tape _ _ _
1.1.3 Procedure C measures the shear adhesion when apE 122 Practice for Choice of Sample Size to Estimate a
plied to a vertical panel covered with a fiberboard as defined by _Measure of Quality for a Lot or Procéss
Comite Europeen de Normalisation (CEN). 2.2 AFERA Standard: .
1.1.4 Procedure D measures shear adhesion when applied toAFERA 4012 Self-Adhesive Tapes—Measurement of Static
a vertical panel covered with a fiberboard agreed upon by the _ Shear Adhesicn
buyer and seller. 2.3 CEN Standard: _
1.1.5 Procedure E measures shear adhesion of filamentEN 1943 Seli-Adhesive Tapes—Measurement of Static
reinforced tape when applied to a horizontal standard steel _ Shear Adhesidh
panel. 2.4 PSTC Standard: N
1.1.6 Procedure F measures shear adhesion of a filamentPSTC-7 Holding Power of Pressure-Sensitive Tapes
reinforced tape when applied to a horizontal panel covere
with NIST SRM 1810A standard fiberboard. ¢ SHIRAN)OF Test Method

1.1.7 Procedure G measures the shear adhesion of a filamens:1 Procedure A, Shear Adhesion to Standard Steel
reinforced tape when applied to a horizontal panel covereff@nel—Astrip of tape is applied to a standard steel panel under
with a standard fiberboard defined by CEN. controlled roll down. The panel is mounted vertically, a

1.1.8 Procedure H measures the shear adhesion the sameSidard mass is attached to the free end of the tape and the

Procedure A except the test is conducted at an elevatdiin€ to failure is determined. _
temperature and after a 10-min dwell time at the elevated 3-2 Procedure B, Shear Adhesion to a Standard (NIST)
temperature. Fiberboard—A strip of tape is applied to a panel covered with

1.2 These procedures provide a means of assessing tﬁgST SRM 1810A fiberboard under controlled roll down. The

uniformity of the adhesive of a given type of pressure-sensitivd?@n€l is mounted vertically, a standard mass is attached to the
tape, usually tapes used for packaging applications. Thiree end of the tape and the time to failure determined.
assessment may be within a roll of tape, between rolls or 3-3 Procedure C, Shear Adhesion to a Standard CEN

production lots. Fiberboard—A strip of tape is applied to a panel covered with

1.2.1 Variations in the tape backing and adhesive affect thihe CEN standard fiberboard under controlled roll down. The

response; therefore, these procedures cannot be used to pin-
point the specific cause(s) of nonuniformity.

1.2.2 This test method is intended to replace AFERA 4012, ,Anual Book of ASTM Standayddol 01.03.

' 3 Annual Book of ASTM Standardgol 15.09.
4 Annual Book of ASTM Standardgol 14.02.
5 AFERA (Association des Fabricants Europeen de Rubans Auto-Adhesifs),
1 This test method is under the jurisdiction of ASTM Committee D-10 on LAM, laan Copes van Cattenburch 79, NL-2858 EW., the Hague, the Netherlands.
Packaging and is the direct responsibility of Subcommittee D 10.14 on Tapes and ®EN (European Norm), available from COMITE Europeen de Normalisation,

Labels. CEN Rue de Stassart, 36, B-1050, Brussels, Belgium.
Current edition approved April 10, 2000. Published June 2000. Originally 7PSTC (Pressure Sensitive Tape Council), 400 N. Michigan Ave., No. 2200,
published as D 3654 — 78. Last previous edition D 3654/D 3654ML. 96 Chicago, IL 60611-4267.
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panel is mounted vertically, a standard mass is attached to the4.3.2 The precision of tests conducted on nonstandard
free end of the tape and the time to failure is determined. surfaces may be different than that described in Section 13.
3.4 Procedure D, Shear Adhesion to a Fiberboard with 4.4 Procedures E, F, and G may be used to determine the
Controlled Roll Dowr-The panel is mounted vertically, a ability of a filament reinforced tape to hold when placed under
standard mass is attached to the free end of the tape and thenstant stress.
time to failure is determined. 4.5 Procedure H may be used to compare the shear adhesion
3.5 Procedure E, Shear Adhesion to a Standard Steebf tape applied to a standard steel surface and tested at an
Panel—A strip of filament reinforced tape is applied to a elevated temperature. The use of an elevated temperature
standard steel panel with a 120° bend at one end witlluring test tends to reduce the duration of the test.
controlled roll down. The panel is mounted horizontally, tape
side up, with the free end of the tape allowed to hang vertically?: APparatus
over the rounded end. A standard mass is attached to the free5.1 Specimen CuttéP°—The specimen cutter shall hold
end of the tape and allowed to act for the specified time.  two single-edge razor blades in parallel planes, a precise
3.6 Procedure F, Shear Adhesion of Filament Reinforceddistance apart, to form a cutter of exact specimen width. Two
Tape to a Standard (NIST) FiberboardA strip of filament  cutters, 12 mm [0.5 in.] and 24 mm [1 in.] cutting width, shall
reinforced tape is applied to a panel with a 120° bend, coverelle available or appropriate alternates, which will not cause
with NIST SRM 1810A standard fiberboard under controllededge damage.
ro.“ down. The panel is mounted horizontally, t.ape side up, Note 1—The 12-mm [0.5-in.] cutter shall consist of a 12-mm [0.5-in.]
with the free end of the tape allowed to har_1g vertically over thgy,;.,. by 200-mm [8-in.] length of aluminum bar stock 12-mm [0.5-in.]
round end of the panel. A standard mass is attached to the fre@de. The edges for about 125 mm [5 in.] from one end shall be rounded
end of the tape and allowed to act for a specified time. slightly to form a handle. The width of the bar for 75 mm [3 in.] shall be
3.7 Procedure G, Shear Adhesion of a Filament Reinforcecharrowed to exactly 12 mm [0.5 in.] minus the thickness of a single—edge
Tape to a CEN Standard FiberboardA strip of filament razor (one of two used as cutting edges). The razor shall be held in
reinforced tape is applied to a panel covered with CENPOsition using side plates. The end of the cutter shall be cut away at a 45°

’ . angle to expose the cutting edges at one end of the blades. The edges shall
standard fiberboard under controlled roll down. The panel i e separated by 12 0.10 mm [0.5+ 0.005 in.]. The 24 mm [1 in.] cutter

mounted horizontally_, tape side up, with the free end of the tapghall follow the same description except the bar stock shall be 24-mm
allowed to hang vertically over the round end of the panel. A1-in] wide and shall be narrowed to exactly 24 mm [1 in.] minus the
standard mass is attached to the free end of the tape amdckness of a single edge razor.

allowed to act for the specified time. , 5.2 Dispensing Systenfor solvents, such as a wash bottle.
3.8 Procedure H—This procedure is conducted as described g 3 pgper::

in Procedure A except the test is conducted at an elevated 5 3 1 For Procedures A, B, C, D, and H, a 50 by 125 mm [2

temperature after a 10-min dwell time at the elevated temperaﬁy 5in.] not less than 1.1 mm [0.043 in.] thickness 302 or 304
ture. stainless steel sheet with bright annealed finish in accordance
3.9 For Procedures A, B, C, D, and H the preferredyih Specification A 666. The surface roughness height shall

specimen size is 12 by 12 mm [0.5 by 0.5 in.]. A specimen siz§e 50+ 25 nm [2.0+ 1.0 pin.] arithmetical average deviation

of 24 by 24 mm [1 by 1 in.] may be specified. from a mean line. One or both of the panel ends shall be ground
3.10 For Procedures E, F and G the specimen width shall b, form a 90° angle with the panel surface. Panels showing

12 mm [0.5 in.]. For testing reinforced filament by Proceduregiains, discolorations, or numerous scratches are not accept-

H, the width shall be 12 mm [0.5 in.]. able. New panels should be cleaned before use as described in

4. Significance and Use 10.1, except with ten washes of the final solvent. Between uses,

the panels test surface shall be protected from scratches and

4.1 Procedure A measures the ability of a pressure-sensﬁwgontammation' and the panels stored at conditions described in
tape to adhere to a standard steel panel under constant stregs.

This may or may not relate to the ability of the tape to adhere 5.3.2 For Procedures E, F, and G, a panel as described in

o other surfaces. 5.3.1 shall have a 12 mm [0.5 in.] length at one end of the panel

4.2 Procedures B, C, and D may be used to determine thl? nt through an arc of 120° away from the test surface. The

shear adhesion (.)f the ta_pes_ generally used to close ﬁberboq@dius of the curvature of the finished surface at the bend shall
boxes in packaging applications. b

4.3 Procedure D measures the shear adhesion of a pressurg—l'5 (0 3 mm ¥ie (0 ¥s in .

sensitive tape to a nonstandard fiberboard, liner board, corru 54 Roller, mechanically or hand-operatéd.
ated boardp or other surfaces which is a réed upon for,testin 5.4.1 Asteelroller 85 2.5mm [32.5 0.5 n.] in diameter
gal ’ 9 up 9nd 45+ 1.5 mm [1.75 by 0.5 in.] in width, covered with
This may be used to compare the shear adhesion of a tape to a
particular fiberboard surface or to compare the shear adhesion
of a tape to a variety of f'per.boar.d surfaces. . 8 These widths correspond to the primary metric (Sl) units described in Guide
4.3.1 The surfaces of similar fiberboards may exhibit con-p 5750/D 5750M. These so-called “modular metric’ units generally are used
siderable variation between mills, between batches from ontroughout the world. If it is desirable to test slightly different widths (for example,
mill. and within batches. Take care in the choice of sample§5 of 50 mm) of specimens per 8.4, this should be noted per 12.1.6 and calculations
! - ) . - per 11.1 must account for the difference.
and when comparing results between fiberboard surfaces whi 9 Available from Chemsultants International, 9349 Hamilton Drive, Mentor, OH
may not be exactly the same. 44061-1118.
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rubber approximately 6 mm [0.25 in.] in thickness, having athe solvents listed in 6.2, and made exclusively from virgin
Shore scale A durometer hardness of8®. The surface shall materials.
be a true cylinder void of any convex or concave deviations, )
The mass of the roller shall be 204045 g [4.5+ 0.1 Ib]. 7. Sampling
5.4.2 No part of the apparatus shall increase the mass of the 7.1 Acceptance SamplirgSampling shall be in accordance
roller during use. The roller shall move either mechanically orwith Practice D 3715/D 3715M. For Procedures A, E, and H
by hand at the rate of 1& 0.4 mm/s [24* 0.5 in./min]. three replicate specimens shall be averaged in accordance with
5.5 Test Stands and Ancillary Apparatds: Section 11 for each test result. For Procedures B, C, D, and G
5.5.1 Procedures A, B, C, D, and-HA test stand that shall five replicate specimens shall be averaged. No single value
hold the test panel, with tape applied, at an angle of 0-2° wittshall be considered as representative of the roll under test.
the vertical, so that when the mass is acting on the test 7.2 Sampling for Other PurposesThe sampling and the
specimen, no peel forces will be exerted on the tape. number of test specimens depends on the purpose of the
5.5.2 Procedures E, G, and-+Atest stand that will support testing. Practice E 122 is recommended. It is common to test at
the test panel in a horizontal plane, approximately 300 mm [12east five specimens of a particular tape. Test specimens should
in.] above the work surface. be taken from several rolls of a tape and, whenever possible,
5.5.3 Clamp or Hookthat will allow attachment of the mass among several production runs of a tape. Strong conclusions
to the specimen, distributing the load equally across the tapgbout a specific property of a tape cannot be based on test
specimen width. results of a single unit (roll) of product.
5.5.4 Test Masses )
5.5.4.1 Procedures A, B, C, D, and-HThe test mass shall 8- T€st Specimen
be 1000+ 5 g or other mass as specified. The mass of the 8.1 Removal from Rall
clamp or hook described in 5.5.3 shall be included as part of 8.1.1 Unwind and discard at least three but no more than six
the total mass. outer wraps of tape from the roll before taking specimens for
5.5.4.2 Procedures E, F, and G- The test mass shall be 4.5 testing.
+ 0.2 kg [10+ 0.5 Ib] or other mass as specified. The mass of 8.1.2 For Procedures A, E, and H, remove three specimens
the clamp or hook as described in 5.5.3 shall be included in theer sample roll for each test to be performed. For procedures B,
total mass. C, D, and G remove five specimens per roll for each test to be
5.5.5 Timing Systems performed. Remove specimens from freely rotating roll at the
5.5.5.1 Procedure A, B, C, D, and H to measure the intervalate of 500 to 750 mm/s [20 to 30 in./min]. Where width or
in minutes, between the application of the load to the specimefither factors causing high adherence to backing make it

and its separation from the panel. impossible to remove the specimen at the prescribed rate,
5.5.5.2 Procedures E, F, and G, a suitable means of megmove it at a rate as close to 500 mm [30 in./min] as possible.
suring the amount of slippage of the tape to 1 nifa[n.] on 8.2 When the tape is wider than the specimen specified in
the panel after the mass has acted for 48 h. the test procedure, cut the specimen using the specimen cutter
described in 5.1 from the center of the of the strip removed
6. Reagent Materials from the roll in accordance with 10.1.

6.1 Purity of Reagents-Reagent grade chemicals shall be 8-3 APPl specimen within five min after unwinding.
used in all tests. Other grades may be used, provided it is first 8-4 Test Specimen Stze

ascertained the reagent is of sufficiently high purity to permit 8'4& ProceduresA: B, C, D, and H, the test specimens shall
its use without lessening the accuracy of the determination. 2€ 12+ 0.05mm [0.5% 0.003 in.], or other width, as specified
(24 mm [1 in.] may be used) and approximately 150 mm [3in.]

6.2 Solvents long
6.2.1 Any of the following solvents may be used for :
cleaning. y g y 8.4.2 Procedure E, F, and G specimens shall be- 1205

mm [0.5* 0.016 in.] in width and approximately 300 mm [12
Note 2—Before selecting or using these solvents for cleaning tesin.] long.

panels be sure to read and follow all precautions on the chemical Material

Safety Data Sheets (MSDS) and consult with Environmental, Health an@, Conditioning

Safety (EHS) Professionals. 9.1 Condition the sample rolls of tape in the standard
6.2.1.1 Diacetone alcohol nonresidual, technical grade ogonditions of 23+ 1°C [73.4+ 3.6°F] and 50 %+5 RH. Test
better. at these conditions unless otherwise specified.
6.2.1.2 Methanol (95 %).

6.2.1.3 Methyl Ethyl Ketone (MEK). Note 3—Caution: The tester should know that by prolonged handling

of the test panel, heat from the hand is transmitted to the test panel;

6.2.1.4 n-Heptane. therefore, just prior to, during and after application of the specimen to the
6.2.1.5 Acetone. test panel, the panel should be handled as little as possible.
6.2.2 For final cleaning before each test, MEK or acetone

6.3 Cleaning Material absorbent, surgical gauze, cotton 10.1 For Procedures B, C, D, F and G, apply, by means of
wool, or tissue. To be suitable, materials must be lint freea double-coated pressure-sensitive tape, a piece of fiberboard
during use, absorbent, contain no additives that are soluble isee 3.3.2, 3.3.3, 3.3.4, 3.3.6 and 3.3.7) wider and longer than
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