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1. Scope notched specimen of uniform width. The specimen is loaded

1.1 This test method covers the determination of the indgewise in a supporting jig of the same description as that
plane shear strength of reinforced thermosetting plastics in fldéferenced in Test Method D 695 for testing thin specimens. A
sheet form in thicknesses ranging from 2.54 to 6.60 mm (0.10§chematic of the specimen used for this test and the supporting
to 0.260 in.). jig is shown in Fig. 1. Failure of the specimen occursivear

1.2 The values stated in Sl units are to be regarded as tfRetween two centrally located notches machined halfway
standard. The values given in parentheses are for informatidhrough its thickness and spaced a fixed distance apart on
only. opposing faces.

1.3 This standar_d does not purport to a(_jdress all o_f the5_ Significance and Use
safety concerns, if any, associated with its use. It is the , , , )
responsibility of the user of this standard to establish appro- 9-1 Shear tests of various kinds are widely used in the
priate safety and health practices and determine the applicalinforced plastics industry to assess the strength of the

bility of regulatory limitations prior to use. reinforcement-to-resin bond in polyester-, vinyl ester-, and
_ _ epoxy-resin composites. In addition to their importance for the
Note 1—This standard has no known ISO equivalent. generation of data for research and development, quality

control, and specification purposes, such tests are of fundamen-
tal value to the fiberous reinforcement industry, since they can
be used to assess the potential of new sizing systems for the
surface treatment of glass fibers.

) i ... 5.2 This test method is useful for establishing the shear
D 695 Test Method for Compressive Properties of Rigidgyrength of laminates or other reinforced plastics having

Plastics _ randomly dispersed fiber reinforcement. While the test also
D 2344 Test Method for Apparent Interlaminar Sheargnqs jtself to parallel-fiber reinforced plastics, it has been

Strength of Parallel Fiber Composites by Short Beamyggjgned to accommodate nonparallel-fiber reinforced materi-

Method3' L i it als that cannot be tested satisfactorily by the short-beam
E 4 Practices for Load Verification of Testing Machifies procedure described in Test Method D 2344.

2. Referenced Documents

2.1 ASTM Standards:
D 618 Practice for Conditioning Plastics and Electrical
Insulating Materials for Testirfg

3. Terminology
3.1 Definitions:

6. Apparatus

6.1 Testing Machine-Any suitable testing machine capable

~ 3.1.1in-plane shear strengththe shear strength at rupture ¢ control of constant-rate-of-crosshead movement and com-
in which the plane of fracture is located along the Iongltudlnalprising essentially the following:

axis of the specimen between two centrally located notches ¢ 17 prive Mechanism-A drive mechanism for imparting
machined halfway through its thickness on opposing faces. ¢, the movable member a uniform, controlled velocity with

4. Summary of Test Method respect to the sta_tionary membe_r, as required in 1(_).3.
41 In-ol h h d ined by thi 6.1.2 Load Indicato—A load-indicating mechanism ca-
- dn'P ane s ea(rj Etrengtl,_as etermined ylt '5 tesfable of showing the total compressive load carried by the test
method, Is measured by applying a compressive load 10 @,ocimen. The mechanism shall be essentially free of inertial
lag at the specified rate of testing and shall indicate the load
* This test method is under the jurisdiction of ASTM Committee D-20 on Plasticswith an accuracy of-1 % of the maximum indicated value of
and is the direct responsibility of Subcommittee D20.18 on Reinforced Thermosettha tast (Ioad). The accuracy of the testing machine shall be

ting Plastics. ipe g . .
Current edition approved June 15, 1994. Published August 1994. OriginallyVerlfled at least once a year in accordance with Practices E 4.

published as D 3846 — 79. Last previous edition D 3846 — 93, 6.1.3 Compression Toel-A compression tool for applying
2 Annual Book of ASTM Standardébl 08.01. the load to the test specimen, such as those shown in Figs. 1
Annual Book of ASTM Standardgol 15.03. and 2 of Test Method D 695.

4 Annual Book of ASTM Standardgol 03.01.
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In case of disagreement, the tolerances shatl b&C (+1.8°F)
and =2 % relative humidity.

8.2 Test Conditions-Conduct tests in the standard labora-
tory atmosphere of 23 2°C (73.4* 3.6°F) and 50+ 5 %
relative humidity, unless otherwise specified. In cases of
disagreement, the tolerances shall h4°C (+1.8°F) and
+2 % relative humidity.

9. Speed of Testing

9.1 Speed of testing shall be the relative rate of motion of
the grips or test fixtures during the test. Rate of motion of the

NOTCH DEPTH 15

/2 SPECIMEN 64 driven grip or fixture when the machine is running idle may be
THICKNESS -#mm e . . .
000 T0 0.20mm (0.25in) used if it can be shown that the resulting speed of testing is
(o000 10 o008 / r 36.3 mm ﬂ within the limits of variation allowed.
fra3m’ 9.2 The standard speed of testing shall be1083 mm/min
U

[ LI
2.5470 6.60mm NOTCH WIDTH, —pl hg—

(0.050* 0.010 in./min).

(0.100T0 0.260in) (/é.oai;vrgsg.z:ﬁn./ 10. Procedure
I : 10.1 Measure the width of the specimen between the
o : notches to the nearest 0.025 mm (0.001 in.).

T— = 10.2 Mount the specimen in the supporting jig (Fig. 1) so
L_ 79.5mm ‘__J that it is flush with the base and centered. Tighten the nuts of
(3.43in) the jig with the torque wrench of 6.1.6 to a torque of
FIG. 1 Specimen and Loading Jig for In-Plane Shear Test 0.113 + 0.000, — 0.028 N-m (1_00 +0.00, - 0.25 Ibf-in.). Place
the assembly in the compression tool described in 6.1.3.

6.1.4 Supporting Jig—A supporting jig, shown schemati- ~ 10.3 Set the speed control at 1.3 mm/min (0.050 in./min)
cally in Fig. 1, and conforming to the dimensions of that shown@nd start the machine. . _
in Fig. 4 of Test Method D 695. 10.4 Record the maximum load carried by the specimen
6.1.5 Micrometers—Suitable micrometers, reading to 0.025 during the test. (Usually this will be the load at the moment of
mm (0.001 in.) for measuring the width and thickness of the'UPture.) _ _
notches. nearest 0.025 mm (0.001 in.) by measurement of this surface
6.1.6 Torque Wrench-A suitable torque wrench for tight- With respect to either half of the ruptured specimen. This
ening the nuts of the supporting jig of 6.1.4 to the torquetechnique affords the most accurate determination of the length
prescribed in 10.2. of the sheared plane defined by the separation of the notches
machined in the specimen.
7. Test Specimens 11. Calculation

7.1 Configuration—Test specimens shall conform to the 14 1 |n_pjane Shear StrengthCalculate the in-plane shear
shape and ?]lnrlensmns glk:/en in Fig. 1. The edgels of th€rength by dividing the maximum shear load carried by the
specimens sha be smooth, but not rounded or beveled. .. specimen during the test by the product of the width of the

7.2 Preparation—Two parallel cuts, one on each opposite specimen (see 10.1) and the length of the failed area, as

face of the specimen_and .6'4 mm (0.25 i_n.) apart, shall bgeermined in 10.5. Express the result in megapascals or
sawed across _the entire width _Of the specimen and centrall ounds-force per square inch and report it to three significant
located along its length. The width and depth of notch shal igures.

conform to the dimensions shown in Fig. 1. For laminated
materials, the notch shall be of sufficient depth to sever thd2. Report
center ply of the reinforcement, located midway between the 12.1 Report the following information:
two faces of the laminate. 12.1.1 Complete identification of the material tested, includ-
7.3 Number—Five specimens shall be tested whenevering type, source, manufacturer's code number, form, principal
isotropic materials are under test. When testing material that idimensions, previous history, etc.,
suspected or known to be anisotropic, ten specimens (five 12.1.2 Method of preparing test specimens,
normal to and five parallel with the principal axis of anisot- 12.1.3 Conditioning procedure used,
ropy) shall be tested. 12.1.4 Atmospheric conditions in test room,
o 12.1.5 Number of specimens tested,
8. Conditioning 12.1.6 A brief description of the type of testing machine
8.1 Conditioning—Condition the test specimens at 23  used, and the date on which it was last verified (see 6.1.2) and
2°C (73.4* 3.6°F) and 50+ 5 % relative humidity for notless by whom,
than 40 h prior to test in accordance with Procedure A of 12.1.7 In-plane shear strength, average value, and standard
Practice D 618, for those tests where conditioning is requireddeviation, and
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12.1.8 Date of test. Note 2—A preliminary study of repeatability has indicated that the
o ) percent coefficient of variation between test results obtained by the same
13. Precision and Bias laboratory on different days was estimated to be 5.2 %. The coefficient of

13.1 This test method does not yet contain a numericayariation between test results obtained on the same material in different
precision and bias statement and it shall not be used as a refer8goratories was also estimated at 5.2 %.
method in case of dispute. The precision and bias of this test
method is under investigation by Subcommittee D20.18. Thos%d" Keywords
wishing to participate in this work may contact the Chairman 14.1 compressive shear; in-plane shear; plastics; reinforced
of D20.18, ASTM, 100 Barr Harbor Drive, West Consho- plastics
hocken, PA 19428-29509.

The American Society for Testing and Materials 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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



