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Standard Test Methods for
Bond Integrity of Transparent Laminates

This standard is issued under the fixed designation F 521; 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.

€' Nore—Editorial changes were made in 31.1 and Section 32 was added in April 1997.

1. Scope 3.2 Definitions of Terms Specific to This Standard:

1.1 These test methods cover determination of the bond 3-2.1 number of plies-a three-ply laminate is one having
integrity of transparent laminates. The laminates are usuall{WO transparent glass or plastic plies and one interlayer ply. A
made of two or more glass or hard plastic sheets held togeth&Ve-Ply laminate has three glass or plastic plies and two
by an elastomeric material. These test methods are intended igerlayer plies.
provide a means of determining the strength of the bonql_ Significance and Use

between the glass or plastic and the elastomeric interlayer )
under various mechanical or thermal loading conditions. 4.1 These test methods provide a means to measure quan-
1.2 The test methods appear as follows: titatively the bond integrity between the outer layers of the
transparency and the interlayer, or to measure the cohesive

Test Methods Sections . . R . L.
Test Method A—Flatwise Bond Tensile Strength 511 properties of the interlayer, under various loading conditions.
Test Method B—Interlaminar Shear Strength 12-17 4.2 These test methods provide empirical results useful for
Test Method C—Creep Rupture 18-25 ; ; ;
Test Method D—Thermal Exposure 26.30 control purposes, correlation with service results, and as

) quality control tests for acceptance of production parts.
1.3 This standard does not purport to address all of the ' 4 3" Test results obtained on small, laboratory-size samples
safety concerns, if any, associated with its use. It is th&hown herein should be considered indicative of full-size part

responsibility of the user of this standard to establish appro-capability, but not necessarily usable for design purposes.
priate safety and health practices and determine the applica-

bility of regulatory limitations prior to use TEST METHOD A—FLATWISE BOND TENSILE
STRENGTH

2. Referenced Documents
2.1 ASTM Standards: 5. Summary of Test Method
D 952 Test Method for Bond or Cohesive Strength of Sheet 5.1 The bond is subjected to a mechanical load in a direction

Plastics and Electrical Insulating Materfals perpendicular to the plane of the bond. The adhesive or

2.2 ANSI Standard: cohesive strength between the interlayer and the outer layers
B1.1 Standard for Unified Screw Thredds (flatwise tensile strength) is determined, and expressed in terms

i of pascals (or pounds-force per square inch).
3. Terminology

3.1 Definitions: 6. Apparatus

3.1.1 delaminatior—a visible separation between two lay- 6.1 Metal Blocks—A pair of 50-mm (2-in.) square metal
ers of bonded material. blocks of 24 ST aluminum alloy, each having a maximum

3.1.2 face plies—transparent glass or plastic outer materialsheight of 50 mm (2 in.). Each block shall have in one end a
joined together with an interlayer. hole (see Fig. 1) tapped 22.2 mik(in.) in accordance with

3.1.3 interlayer—transparent material used as the bondingANSI B1.1, to accommodate threaded 22.2-nu#i(1.) studs
agent between two or more hard, transparent materials. of convenient length (see Test Method D 952). Alternative

metal blocks may be made using an aluminum “T” section, cut

to 50 mm (2 in.) square. A hole shall be drilled in the upright

! These test methods are under the jurisdiction of ASTM Committee FO7 O%saction of each “T” block (see Fig 2) to accommodate a metal

Aerospace and Aircraft and are the direct responsibility of Subcommittee FO7.08 for . . . i t .
Transparent Enclosures and Materials. pin or hold!ng device _compatlble Wlth the test r_nachlne used.

Current edition approved Sept. 30, 1983. Published November 1983. Originally 6.2 Testing Machine-Any suitable machine of the
PUE":hEd ?SB F 5|<21f_A?s.7T'|\|ia§tt Pf(;fv'gg; gg'g‘i“ F521-77. constant-rate-of-crosshead movement type. The testing ma-
fnual S0k o anda oL chine shall be equipped with the necessary drive mechanism

3 Available from American National Standards Institute, 11 W. 42nd St., 13th X . g .
Floor, New York, NY 10036. for imparting to the crosshead a uniform, controlled velocity
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