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Standard Test Method for
Flexurlal Properties of Fiber Reinforced Pultruded Plastic
Rods

This standard is issued under the fixed designation D 4476; 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 epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope * V.

1.1 This test method covers the determination of the flexural
properties of fiber-reinforced pultruded plastic rods. The speci- ‘ R
men is a rod with a semicircular cross section, molded or cut
from lengths of pultruded rods (see Fig. 1). This test method is
designed for rods with a diameter # in. or greater. - . - 90> a> 45°

Note 1—There is no ISO equivalent for this standard. X7 # -

1.2 The values stated in Sl units are to be regarded as the | v
standard.

1.3 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{oaded by means of a loading nose midway between the
priate safety and health practices and determine the applicasupports (see Fig. 3).
bility of regulatory limitations prior to use. 4.2 The specimen is deflected until rupture occurs in the
outer fibers, or until the maximum fiber strain of 5% is
reached, whichever occurs first.

Y
FIG. 1 Cross Section of Test Specimen

2. Referenced Documents

2.1 ASTM Standards:
D 618 Practice for Conditioning Plastics and Electrical®- Significance and Use
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3. Terminology
3.1 For definitions of terms used in this test method, see
Terminology D 883 or Definitions D 3918. 160
4. Summary of Test Method . 2500 -
4.1 Arod of semicircular construction is tested in flexure as T ’
a simple beam. The specimen rests on two supports and is 1 [ th l H N {
D pyp +.00150 | ‘ N
2P 000 QS
* This test method is under the jurisdiction of ASTM Committee D-20 on Plastics ‘ AR = S o
and is the direct responsibility of Subcommittee D20.18 on Reinforced Thermoset- /C//V/J'//, 635T- & B
ting Plastics. ! ~
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*A Summary of Changes section appears at the end of this standard.
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FIG. 3 Schematic of Flexural Test

especially useful for quality control and specification purposesbe sufficiently large to prevent contact of the specimen with the
5.2 The maximum axial fiber stresses occur on a line undesides of the nose. The supports shall consist of anvils to support
the loading nose. The use of the semicircular cross sectiothe round section of the segment (see Fig. 2).
eliminates premature compression shear that has been noted ir6.3 Micrometers—Suitable micrometers for measuring the
three-point flexure tests on full-round rods. diameter of the test specimen to an incremental discrimination
5.3 Flexural properties may vary with specimen depthof at least 0.025 mm (0.001 in.) shall be used.
temperature, atmospheric conditions, and differences in rate of )
straining. 7. Test Specimen
5.4 Before proceeding with this test method, reference 7.1 The test specimen shall consist of a pultruded rod cut
should be made to the specification of the material being testedto two parts so that the cross section of each part is smaller
Any test specimen preparation, conditioning, dimensions, othan a half-round section (see Fig. 1).
testing parameters, or combination thereof, covered in the 7.2 The specimen length shall be 16 to 24 times its thickness
materials specification shall take precedence over those mefr depth, plus at least 20 % of the support span to allow a
tioned in this test method. If there are no material specificaminimum of 10 % overhang at the supports (see Fig. 3).

tions, then the default conditions apply. Note 2—As a general rule, support span-to-depth ratios of 16 to 1 are

6. Apparatus satisfactory when the ratio of the tensile strength to shear strength is less
’ than 20 to 1, but the support span-to-depth ratio should be increased for
6.1 Testing Machine-A properly calibrated testing ma- composite laminates having relatively low shear strength in the plane of
chine that can be operated at constant rates of crosshead motiba laminate and relatively high tensile strength parallel to the support

over the range indicated, and in which the error in thespan.
load-measuring system shall not exceed % of the maxi- 7.3 Number of SpecimersThe number of test specimens is
mum load expected to be measured. It shall be equipped withptional. However, a minimum of five specimens is required to

a deflection-measuring device. The stiffness of the testingbtain a satisfactory average and standard deviation.
machine shall be such that the total elastic deformation of the

system does not exceed 1 % of the total deflection of the te§ Conditioning
specimen during test, or appropriate corrections shall be made. 8.1 Conditioning—Condition the test specimen at 232°C
The load-indicating mechanism shall be essentially free o{73.4 = 3.6°F) and 50* 5 % relative humidity for not less
inertial lag at the crosshead rate used. The accuracy of thtban 40 h prior to test in accordance with Procedure A of
testing machine shall be verified in accordance with PracticeBractice D 618, for those tests where conditioning is required.
E 4. In cases of disagreement, the tolerances shait HEC

6.2 Loading Nose and SuppostsThe loading nose shall (+1.8°F) and=*2 % relative humidity. These conditions are
have cylindrical surfaces. In order to avoid excessive indentarecommended for research and development trials, but not
tion or failure due to stress concentration directly under thenecessarily for quality control. However, temperature control
loading nose, the radius of the nose shall be at least 6.4%nam (to 22.2+ 5.6°C (72 £ 10°F) is recommended for quality
in.) for all specimens. Larger-radius noses are recommended ¢ontrol.
significant indentation or compressive failure occurs. The 8.2 Test Conditions-Conduct tests in the standard labora-
curvature of the loading nose in contact with the specimen shatbry atmosphere of 2% 2°C (73.4= 3.6°F) and 50+ 5 %


https://standards.iteh.ai/catalog/standards/sist/636f0912-8ce7-4a8b-b5c7-2f18d8cd1ab6/astm-d4476-97

