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This paper compares the losipescu shear test to its
derivatives: the Wyoming, FPL, and Idaho shear tests.

losipescu Shear Test

In 1967, losipescu [I] published his shear strength test
method for metals. The test specimen was a beam
with two 90° notches located on the opposite edges at
midspan. The depth of each notch was equal to a quar-
ter of the total height. The test fixture was made of
two identical portions antisymmetrically placed with
respect to the specimen and introduced between the
heads of the testing machine (Fig. 1). Under compres-
sive or tensile loading, a uniform shear stress was in-
troduced to the notched, or critical, section of the
specimen. The pure shear state was verified by meth-
ods of photoelasticity.

Wyoming Version of Shear Test

Walrath and Adams [2,3] reported their version of the
losipescu shear test for composite materials. The
movable portion of the fixture is attached to a bearing
post, presumably for maintaining stability (Fig. 2).
Thus, the antisymmetry of the two portions is not
maintained. This version was later adopted as an
ASTM standard [4].

The interaction between the specimen and the test
fixture was investigated by Odom et a. [5]. They
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Fig. 1. losipescu shear test fixture [1]. Used with permis-
sion (Fig. 14a, J. Materials 2(3), 1994, p. 551).

identified three problems: () the fixture does not load
the specimen asymmetrically; (b) the specimen twists
during test; and (c) the two fixture portions may mis-
align during test. Ifju [6] also reported that the Wyo-
ming shear test did not produce pure shear, as evi-
denced by the presence of normal strains in the critical
section of the specimen.

Idaho Version of Shear Test

Conant and Odom [7] found that lateral instability of
the specimen was the main cause of the undesirable
effects in the Wyoming shear test fixture (Fig. 2). Af-
ter testing a series of prototype fixtures, these authors
devised the Idaho shear test fixture (Fig. 3). First, they
restored the antisymmetry of the two portions of the
fixture as specified in Figure 1. Then, they introduced
two fixture guide rods to constrain the fixture to move
along the rods only. The rods ran on adjustable linear
bearings that could be tightened to obtain zero-play to
prevent out-of-plane movement, which is possible
when the specimen consists of a nonhomogeneous
material such as wood. Under pure shear loading, a
material undergoes a shear deformation if it isiso-
tropic or a shear deformation plus normal deformation
if it is anisotropic. A square element under shear
changes its shape, and the distance between two oppo-
Site sides cannot remain the same. Thus, horizontal
stresses will be induced on the guide rods (Fig. 3) and
transmitted to the critical section of the specimen.
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Fig. 2. Modified Wyoming shear test fixture [3]. Used
with permission (Fig. 1, Exp. Mech. 34(4), 1994, p. 369).
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Fig. 3. Idaho shear test fixture [8]. Used with permission
(Fig. 4, J. Wood Sci. 45(1), 1999, p. 26).

FPL Version of Shear Test

Liu et a. [9] designed the FPL shear test fixture

(Fig. 4), in which the conventional parts consist of the
right upper and left lower parts. The right lower and
the left upper parts are the two controlling blocks.
These blocks are guided in their orientation to the
conventional parts by two pairs of rods that move on
ball bushings. The left upper block is held in fixed
orientation to the left lower part by two vertical rods
and to the right upper part by two horizontal rods
(only oneisvisiblein Fig. 4). Theright lower block is
similarly installed with respect to the two parts. The
loading devices rest on the top of the right upper part
and at the bottom of the left lower part and are con-
tolled by heavy screws. The design of the FPL fixture
overcomes the congtraint in the Idaho shear test fix-
ture and functions the same as the losipescu fixture,
except that the FPL fixture will not twist or misalign
for specimens of wood or other orthotropic materials.
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Fig. 4. FPL shear test fixture [8].

References

p—

Tosipescu, N. 1967. New accurate procedure for sin-
gle shear testing of metals. J. Mater. 2(3):537-566.

2. Walrath, D.E. and Adams, D.F. 1983. The Iosipescu
shear test as applied to composite materials. Exp. Mech.
23(1):105-110.

3. Adams, D.F. and Walrath, D.E. 1987. Further devel-
opment of the Iosipescu shear test method. Exp. Mech.
27(2):113-119.

4. ASTM. 1993. Test method for shear properties of
composite materials by the V-notched beam method.
ASTM D 5379-93, American Society for Testing and
Materials, Philadelphia, PA.

5. Odom, E.M,, Blackketter, D.M., and Suratno, B.R.
1994. Experimental and analytical investigation of the
modified Wyoming shear-test fixture. Exp. Mech.
34(1):10-15.

6. Ifju, P.G. 1994. The shear gage: for reliable shear
modulus measurements of composite materials. Exp.
Mech. 34(4): 369-378.

7. Conant, N.R. and Odom, E.M. 1995. An improved
Iosipescu shear test fixture. J. Comp. Tech. Res. 17(1):
50-55.

8. Yoshihara, H., Ohsaki, H., Kubojima, Y., and Ohta,
M. 1999. J. Wood Sci. 45(1): 24-29.

9. Liu, LY., Flach, D.D., Ross, R.J., and Lichtenberg,
G.J.1999. An improved shear test fixture using the
Iosipescu specimen. Mech. Cellulosic Mater. AMD Vol.
231/MD Vol. 85:139-147.

554



|CCE/7

Edited by
David Hui

July 2-8, 2000

Denver, Colorado

sponsored and Organized by
International Community for Composites Engineering and
College of Engineering, University of New Orleans



