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Determination of Dynamic Fracture Toughness
for very Brittle Materials

of o4 (st AAFTAN), §F K4 (QAAtE dFL)

0. S. Lee

and Y. S. Han

ABSTRACT

The instrumented Charpy impact test is generally used to evaluate the dynamic fracture toughnesses for varying engineering materials.

However, the test is known to be difficuit to evaluate the dynamic fracture toughness for very brittle materials because of the small

crack initiation load. 1o evaluate the dynamic fracture toughness of very brittle materials, it is necessary to develop a load sensitive

instrumented tup. In this study, a polymer tup, which has small Young's modulus, is used for the instrumented Charpy impact test ,

and a proper testing method is developed.- The results show that the developed method can measure rapidly changing loads from the

moment of contact between the tup and the specimen to dynamic crack initiation of the very brittle materials.
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Fig. 1 An illustration of a Charpy impact

test set-up.
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Fig. 2 Wheatstone bridge circuit.
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Fig. 3 Layout of instrumented Charpy

impact tup.
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Fig. 5 Relationship between real-load and
tup-signal traces for calibration.
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Fig. 6-1 Tup load vs. time for chalk specimen
( degree = 2° , v = 0.97 cm/s )
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Fig. 6-2 Tup load vs. time for chalk specimen
( degree = 6° , v = 291 cm/s )
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Table 1 Tup-signal and maximum load by

Charpy impact test for chalk specimen

Max. volt (mV) } Max. load (M)
324 96.0
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] 320 96.1 |
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Fig. 7 Tup load vs. time for plaster specimen.

Table 2 Dynamic fracture toughness of crack
initiation by instrumented Charpy test
for plaster specimen.
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