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Standard Test Method for
Measuring Shear Properties of Structural Adhesives by the
Modified-Rail Test1

This standard is issued under the fixed designation D4027; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method describes equipment and procedures to
measure the shear modulus and shear strength of adhesive
layers between rigid adherends. The equipment may also be
used for determining the adhesive’s shear creep compliance,
the effects of strain history such as cyclic loading upon shear
properties, and a failure criteria for biaxial stress conditions
such as shear plus tension and shear plus compression.2

1.2 High-density wood shall be the preferred substrate. The
practical upper limit on the shear modulus that can be
measured is determined by the shear modulus of the adherends
and by the strain measuring device. Thus, the practical limit of
adhesive shear modulus that can be measured using high-
density wood adherends is about 690 MPa (1 × 105 psi).

NOTE 1—Wood-base composites, metal, plastic, reinforced plastics, and
other common construction materials may also be used for adherends.

1.3 The range of specimen dimensions that can be tested
are: width 1.59 to 12.70 mm (0.0625 to 0.500 in.), length 102
to 203 mm (4 to 8 in.), and adherend thickness 13 to 25 mm
(0.50 to 1.00 in.). The standard specimen dimensions shall be:
width 3.18 mm (0.125 in.), length 203 mm (8 in.), and
adherend thickness 19 mm (0.75 in.). Bondline thicknesses
from 0.15 to 3.18 mm (0.006 to 0.125 in.) may be tested.

1.4 The values stated in SI units are to be regarded as
standard. The values given in parentheses after SI units are
provided for information only and are not considered standard.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:3

D905 Test Method for Strength Properties of Adhesive
Bonds in Shear by Compression Loading

D907 Terminology of Adhesives
D4442 Test Methods for Direct Moisture Content Measure-

ment of Wood and Wood-Based Materials
E83 Practice for Verification and Classification of Exten-

someter Systems
E229 Test Method for Shear Strength and Shear Modulus of

Structural Adhesives (Withdrawn 2003)4

3. Terminology

3.1 Definitions:
3.1.1 Many terms in this test method are defined in Termi-

nology D907.
3.1.2 shear modulus, n—the ratio of shear stress to corre-

sponding shear strain below the proportional limit. (Compare
secant modulus.)

3.1.2.1 Discussion—The term shear modulus is generally
reserved for materials that exhibit linear elastic behavior over
most of their stress-strain diagram. Many adhesives exhibit
curvilinear or nonelastic behavior, or both, in which case some
other term, such as secant modulus, may be substituted.

3.1.3 shear strain, n—the tangent of the angular change, due
to force between two lines originally perpendicular to each
other through a point in the body.

3.1.3.1 Discussion—Shear strain equals adherend slip/
adhesive layer thickness.1 This test method is under the jurisdiction of ASTM Committee D14 on
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3.1.4 shear strength, n—in an adhesive joint, the maximum
average stress when a force is applied parallel to the joint.

3.1.4.1 Discussion—In most adhesive test methods, the
shear strength is actually the maximum average stress at failure
of the specimen, not necessarily the true maximum stress in the
material.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 load, n—the force applied to the specimen at any

given time.

3.2.2 load-slip diagram, n—a diagram in which correspond-
ing values of load and slip are plotted against each other.
Values of load are usually plotted as ordinates and values of
slip as abscissas.

3.2.3 normal stress, n—the stress component perpendicular
to a plane on which the forces act, that is, perpendicular to the
plane of the bondline.

3.2.4 proportional limit, n—the maximum stress that a
material is capable of sustaining without significant deviation
from proportionality of stress to strain.

3.2.5 secant modulus, n—the slope of the secant drawn from
the origin to any specified point on the stress-strain curve.

3.2.5.1 Discussion—Modulus is expressed in force per unit
area (megapascals, pounds-force per square inch, etc.).

3.2.6 shear stress, n—the stress component tangential to the
plane on which the forces act, that is, in the plane of the
bondline.

3.2.7 slip, n—the relative collinear displacement of the
adherends on either side of the adhesive layer in the direction
of the applied load.

3.2.7.1 Discussion—This term differs from that of the
stress-strain diagram in that load and slip are not divided by
bond area and bond thickness (the constants that convert load
to stress and slip to strain). In actual practice, stress-strain
information is generally collected in the form of a load-slip
diagram for ease in plotting.

3.2.8 stress–strain diagram, n—a diagram in which corre-
sponding values of stress and strain are plotted against each
other. Values of stress are usually plotted as ordinates (verti-
cally) and values of strain as abscissas (horizontally).

4. Summary of Test Method

4.1 Shear force is applied to the adhesive through the
adherends by a modified-rail shear tool such as shown in Fig.
1. The adherends are firmly clamped between two pairs of rigid
rails as shown in Fig. 2. One pair is fixed and the other is
movable. The rigid rails limit undesired adherend deformation
during testing. The pair of movable rails is fixed to two

FIG. 1 Top, Side, and End Views of the Modified-Rail Shear Apparatus
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