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Development of Speed-variable-type Three-point-bending Impact Testing Apparatus
( Partlll : Crack Propagation and Macrofractography )
Takeshi UCHIDA* and Akinori YACHIGO™ *

In this study, compact, cheap three-point-bending machine to examine in a wide speed region was produced. And, it
was able to be confirmed to examine it enough operating as a result of doing the performance assessment. Then, the
fracture toughness test from low speed to the high speed was done by using two kinds of materials named PC
(Polycarbonate) and PMMA (Polymethyl methacrylate). Moreover, the dependency was investigated to the rate of slip in
the value of fracture toughness, the crack progress behavior, and the breaking side form. Both rate of slips of PC-PMMA
as a result of doing the fracture toughness from 30mm/min to 90000mm/min changed and the value of fracture toughness
changed to 1000mm/min almost constantly. Next, the progress behavior of the crack was investigated. As a result, the
crack occurred in the vicinity of the maximum load in a low-speed area of PC and PMMA. It has been understood that the
crack has occurred immediately after the load's having joined when becoming a high-speed area. Next, the fracture cross
section of the test piece was analyzed. The fracture cross section of PC was doing smooth shape overall. Moreover, the
craze void area was seen in low speed. A striped type occupied the majority to the fracture cross section of PMMA in a
low-speed region. The ratio of a smooth type increases rapidly when becoming a high-speed area. The speed area where
craze void decreases and increases a smooth type is the same as the area (about 1000mm/min) where the value of fracture

toughness decreased. Therefore, both seem that there is some relativities.

Key Word : Three point bending, Impact testing apparatus, Trial manufacturing, Performance estimation,
Fracture toughness, Plastics, PMMA, PC, Crack Propagation, Macrofractography
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