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Effects of Striker Shape and Attached Position of Strain Gage on Measured Load in Instrumented Charpy Impact Test

Toshiro KoBAYASHI, Masahiro OTANI, Shigeki MORITA and Hiroyuki ToDA

Synopsis : Instrumented Charpy impact test is widely used for the evaluation of toughness of many kinds of materials such as steel, aluminum alloys,

polymers and ceramics with small scale specimens. In the test, therefore, it is important to record an accurate impact load. Generally, one can
obtain measured load in the instrumented Charpy impact test by multiplying the output signal from strain gage attached to the instrumented
striker by load-calibration factor assuming a liner relationship between the strain gage signal and applied load. Although JIS or ISO describes
about the instrumented striker, amplifier, data processing parameter and etc., detailed method on load measurement is hardly described in any
standard.

In the present study, two types of striker were used. The strain gages were attached to 4 positions in each striker. Instrumented Charpy im-
pact test was carried out using these strikers in order to investigate the effect of gage position on actual impact load. By the finite element
analysis, the effect of the strain gage position on the measured load was also investigated. As the result, it became clear that the accurate im-
pact load was not measured around the end of slit which was introduced to release the constraining effect of deformation of the gage position
from surrounding hammer; the effect of the vibration of the hammer appeared strongly around this position. However, it was possible to pre-

vent the effect of such vibration by attaching the gage away from such position.

Key words : instrumented Charpy impact test; absorbed energy; instrumented striker; FEM; strain gage.
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Fig. 1. Schematic illustration of instrumented striker for
instrumented Charpy impact test (mm).
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Fig. 2. (a) Finite element model of Charpy hammer with
specimen for low blow instrumented Charpy test.
(b) Finite element model by introducing deep cut-
ting slit.
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Fig. 3. Typical load-deflection curves recorded from speci-
fied strain gage positions in hollowed and non-hol-
lowed strikers for the V-notched 6061-T6 Al alloy
Charpy specimen.
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Fig. 4. Comparison of dial energy, £r with absorbed ener-
gies, Eispm Esopm Easmm and E,. calculated
from load-deflection curves recorded from speci-
fied strain gage positions in non-hollowed striker

for V-notched 6061-T6 Al alloy specimen.
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Fig. 5. Typical load—-time curves recorded from specified
strain gage positions in non-hollowed striker and
specimen for low blow instrumented Charpy test of
the unnotched 6061-T6 Al alloy specimen.
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Fig. 6. Change in compressive strain with respect to time
for specified strain gage positions in FEM analysis.
(a) Compressive strains along the direction of blow
(x-direction). (b) Compressive strains, orthogonal
to the direction of blow for 15, 30, 45mm and
upper positions, respectively, in y and z-directions.
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Fig. 7. Contour maps of y-direction displacement of the
hammer (a) at 0.512msec, (b) at 0.902 msec and
(c) at 1.118 msec.
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Fig. 8. Variation of y-direction displacement at the tip of
cutting slit with respect to time upon impact.
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Fig. 9. Change in compressive strain with respect to time
for specified strain gage positions in FEM analysis.
(a) Compressive strains along the direction of blow
(x-direction). (b) Compressive strains, orthogonal
to the direction of blow for 15, 30, 45mm and
upper positions, respectively, in y and z-directions.
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