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INTERNATIONAL

Standard Test Method for
Determining Tensile Adhesion Properties of Structural
Sealants !

This standard is issued under the fixed designation C 1135; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope The sealants used for these applications are designed to provide
1.1 This test method covers a laboratory procedure fo@ Structural link between the glazing or panel and the framing

quantitatively measuring the tensile adhesion properties ofyStém. . _ .
structural sealants, hereinafter referred to as the “sealant”. 4.2 Although this test method is conducted at one prescribed

1.2 The values stated in SI (metric) units are to be regarde@nvironmental condition, other environmental conditions and
as the standard. The inch-pound values given in parentheses &f¢ation cycles can be employed.
provided for information only. Appar nd Material
1.3 This standard does not purport to address all of the5' ppa at.us a d, ate as. , .
safety concerns, if any, associated with its use. It is the -1 Tensile Testing Machineapable of producing a tensile
responsibility of the user of this standard to establish approoad on the specimen at the rate of 58:&.1 mm (2.0+ 0.20

priate safety and health practices and determine the applicall-) P€r minute. _ _ _
bility of regulatory limitations prior to use. 5.1.1 Fixed Member-A fixed or essentially stationary

member carrying one grip.
Note 1—Two ISO standards are known that develop similar informa- 5 1.2 Movable MemberA movable member carrying a
tion to C 1135; ISO 8339 and 1SO 8340. ;
second grip.
2. Referenced Documents 5.1.3 Grips—The grips should be suitable to firmly grasp
21 ASTM Standards: the test fixture that holds the test specimen and should be

. - designed to eliminate eccentric specimen loading. Specimen
g 27 1|75(-)reggggl:rgé-0f Building Seals and Sealdnts loading should be perpendicular to the substrate/sealant inter-

ISO 8339 Determination of Tensile Properties faces. For alignment purposes, each grip shall have a swivel or

L ; . I niversal joint at the end nearest to the specimen.
IngfgsgiOE])etermmatlon of Tensile Properties at Maintained" 5.1.4 Grip Fixture—A fixture capable of being held by the

grips and furnishing a tensile force to the sealant specimen.

3. Terminology 5.2 Spatulas for use in applying sealant.

3.1 Definitions—Refer to Terminology C 717 for definitions 53 Caul_klng Gun for extruding sealant from cartridges
when applicable.

of the following terms used in this test method: cohesive -
failure, primer, sealant, spacer, structural sealant, and substrate.s".1 Substrate Pane#&Two_ substrates of the same finish are
réguired for each test specimen.
4. Significance and Use Note 2—This test method is based on identical substrates of
4.1 Frequently, glass or other glazing or panel materials aré.3x 25.4x 76.2 mm (0.25< 1.0X 3.0 in.) clear float glass. Other
structurally adhered with a sealant to a metal framing systems_ubstrates may be tested; however, consideration needs to be given to
maintaining adequate rigidity of the substrates during testing.
5.5 Spacer—One piece spacer made from polytetrafluoreth-
L _ . _ _ylene (PTFE) or a suitable rigid material shall be used to which
This test method is under the jurisdiction of ASTM Committee C24 on Building test lant will t bond
Seals and Sealants and is the direct responsibility of Subcommittee C24.30 otrhe est sealant wi no' ond. .
Adhesion. 5.6 Substrate Cleaning Materials

Current edition approved Jan. 10, 2000. Published April 2000. Originally 5.7 Primer (if needed).
published as C 1135 — 90. Last previous edition C 1135 — 90 (1995).

2 Annual Book of ASTM Standardéol 04.07. 6. Test Specimen
3 Available from American National Standards, Institute, 11 W. 42nd St., 13th
Floor, New York, NY 10036. 6.1 Assembly
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6.1.1 Prior to assembly, wipe the substrates with a clean, 7.2 Remove all spacer sections from the specimens. If
dry, lint-free cloth, then thoroughly clean with a solution desired, spacers may be removed prior to the end of the 21 day
appropriate for the substrate material. Prior to evaporation ofure. If removed early, note this in the report.
the cleaning solution, wipe the substrates dry with a clean

lint-free cloth. . Procedure

- ) . 8.1 Testing
Note 3—The precision and bias statement is based on glass substrates

. : ; - 8.1.1 Pull all specimens on the tensile test machine at
with a recommended cleaning solution of a 50 to 50 ratio isopropanol and .\ . .
water. standard conditions at a rate of 50.8 mm (2.0 in.) per minute.

. _ _ If an analog chart recording device is being used, the chart
6.1.2 Apply recommended primer, if required. Then, Con'speed should be a minimum of 127 mm (5.0 in.) per minute

struct the test specimen assemblies by forming a sealant cavi&y)o8 mm (20.0 in.) per minute is preferred) to allow for a more

12.7 by 12.7 by 50.8 mm (0.50 by 0.50 by 2.0 in.) between W05 ccurate reading of force at specific elongations.

substrate panels (see Fig. 1) with the aid of appropriate spacers.g 1 5 Measure and record to the nearest 0.8 mm (0.03125

gg 1Prgparat|on of Te?:c_Assemblles_ blies f in.) the actual minimum length (Dimension A) and minimum
2.1 Prepare a set of five test specimen assemblies for eagf, (Dimension B), in millimetres (inches) as shown in Fig.
sealant and substrate combination being tested (see Fig. 1).l

Note 4—Five test specimen assemblies should be prepared for each 8.1.3 Record the tensile loa@, (see Note 5), newtons (Ibs)
additional environmental condition being evaluated. at 10, 25, 50, and 100 %, and at maximum elongation (see Note
6.2.2 Fill each set of five assemblies with the sealant bein§)- Measure and record percent cohesive failure.
tested. Immediately tool the sealant surface to ensure completenge 5if the substrate breaks, disregard the value at which it breaks.
filling and wetting of the substrate surfaces. Take special caréther values obtained prior to breakage are acceptable.

to strike off the sealant flush with the substrate. Note 6—Calculate the maximum elongation from the recording chart
6.3 Labeling—Each of the five specimens of each set shouldvalue at the point of maximum load.
be individually identified. 8.2 Observations-Observe the specimens and record any
o obvious air bubbles trapped in the sealant during the prepara-
7. Conditioning tion of test specimens.

7.1 Cure the specimens for 21 days at 23°C (3.6°F) and 5

+ 6 % relative humidity (standard conditions). Any deviationsg' Calculation

from the curing conditions must be listed in the report. 9.1 Calculate actual sealant minimum contact afajn
square millimetres (square inches) as follows:
D=AXB 1)

CAVITY
12.7 by 12.7 by 50.8

+0.25 .
{(0.5by 0.5 by 2.0 ¥ 1'1[';1\.) where:

A = sealant length, Dimension A (see Fig. 1) and

e e abenie lor oter saltebly B = sealant bite, Dimension B (see Fig. 1).
76.2m (0.25by 1.0by 3.014n.) 9 2 Calculate tensile stress as follows:
SOLIDIDNE PIECE SPA]CER (Surface of C
t i i = —
' 2?:15%'1):0 ave milled or finer T= 5) 2)
(a) Glass Substrate and Spacer Assembled to Form a Sealant Cav- h .
ity (Tape or clamp substrates together prior to injecting the sealant.) where: i .
SEALANT T tensile strength, MPa (psi), and

C tensile load, N (Ib).
c N dC b
Note 7—5 = m = MPa, an D"~ ? = pSsl

SUBSTRATE

10. Report
(b) Sideview of Test Specimen with Spacer Removed P .
SEALANT SHAPE 12.7 by 12.7 by 50.8 10.1 Report Form—The test results and observations are to
mn (0.5 by 0.5 by 2.0 in.) . .
be reported on the form shown in Fig. 2.
) g o 10.2 Report the following information:

SUBSTRATE

10.2.1 Any primer used and any deviations from the test
method such as, if the spacers were removed prior to the
21-day cure period, if the curing conditions deviated from
those listed, and any other deviation from the test method,

s ; 10.2.2 The actual sealant minimum contact area, in square
millimetres (square inches) as calculated in 9.1,

10.2.3 Tensile stress in megapascals (pounds per square

Note 1—Dimension B in Fig. if) is known as the sealant edge bite or INch) at 10, 25, 50, and 100 % and at maximum elongation, as
sealant contact depth. calculated in 9.2. (Use actual contact area from 10.2.2.),

FIG. 1 Sealant Test Specimen 10.2.4 The percent elongation at maximum tensile load,

Wz

(¢) End view of Test Specimen with Spacer Removed
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Test Report for Test Method C 1135

for Tensile Adhesion Properties of Structural Sealants Page of
Submitted by Test Date / /
Sealant Substrate
TestSpeed ___________  Chart Speed Test Temperature/% RH Cleaning Solution
Cure Cycle and Conditions
Aging Cycle and Conditions
Tensile Load (C)/Stress (C/D) | Wtimate Ten-
(N (Ibs)/MPa (psi))* at the sile Load/ Ultimate Cohesive Edge Actual
Specimen Comments following elongations: Stress N (ibs) | Elongation, Failure, Length, A Bite, B Area, D
10% | 25% | 50% | 100% | /MPa(psi)* % % mm (in.) mm (in.) mm? (in.2)
1
2
3
4
5
Average

Comments and Observations

A psi x 0.006894 = MPa.

FIG. 2 Report Form
FIG. 2 Report Form

10.2.5 The mode of failure in percent cohesive failure, and 11.2 Bias—Bias depends on strict conformance to this test
10.2.6 Any observation from 8.2.

11. Precision and Bias*

11.1 Precision—The precision for this test method is SUM- after both room temperature conditioning and after condition-
marized in Table 1.

method when both preparing and measuring test specimens.
There was no bias reported in the test results when both acid
and neutral curing structural silicone sealants were evaluated

ing seven days immersed in water prior to testing at room
temperature.

4 Supporting data are available from ASTM Headquarters. Request RR:C24-

1028.
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TABLE 1 Summary of Precision Data

Note 1— The intervals in Column 1 were determined based on the
testing of five replicates of two materials at two conditions (representing
a total of four materials) tested by either (1) four or (2) three laboratories.

n* I(R)®
Repeatability Reproducibility

Stress, psi
At 10 % elongation (1) 6 13
At 25 % elongation (1) 6 12
At 50 % elongation (1) 7 11
At 100 % elongation (1) 11 13
Ultimate stress/tensile (2), psi 38 51
Ultimate elongation (2), % 76 126
Mode of failure (2):
Cohesive failure, % 42 55

Aln future use of this test method, the difference between two test results
obtained in the same laboratory on the same material will be expected to exceed
the intervals / (r) above only 5 % of the time.

Bn future use of this test method, the difference between two test results
obtained in different laboratories on the same material, will be expected to exceed
the intervals / (R) above only 5 % of the time.

ASTM International 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 International 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 International, 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).
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