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Conventional mentality and new findings in plate glass (Part 1)
— Stress relaxation phenomena and fracture ——

Shin’ichi Aratani

Abstract

In order to investigate mechanical properties in plate glass, strength was measured by Quasi-static
method. New findings concerned with stress relaxation phenomena being generated immediately after load-
ing and time dependent fracture were observed even at room temperature. Load reduction phenomenon at
room temperature has gone unnoticed for many years, because its value was approximately 2-4.5 N in Caus-
tics method, although measurement error approximately was 5 N in ordinary 4-point bending test method.
Fracture in plate glass was inferred to be caused not only by applied stress to glass but also through complex
behavior involving various factors. Concept of stress relaxation phenomenon under strain point that does
not occur or occurs over a long period of several decades at least will be necessary to reconsider. Almina ce-
ramics showed fracture characteristics closer to plate glass than silicon carbide which also called a ceramics.

Key words : Stress relaxation, Quasi-static method, Time dependent fracture, Fracture characteristics,

Plate glass.
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Conventional mentality and new findings in plate glass (Part 2)
— Crack propagation and divergence phenomena in tempered glass ——

Shin’ichi Aratani

Abstract

In order to investigate fragmentation mechanism in thermally tempered glass, crack propagation and
Tem-
In addi-

tion to the conventionally known bifurcation as crack divergence, branching type was also observed. Differ-

crack divergence were observed with high-speed photography using Cranz-Schardin type camera.
pered glass of 3.5 mm and 10 mm thick and zone-tempered glass of 5 mm were used as specimens.

ences in propagation energy were observed between bifurcation and branching after immediately divergence
by Caustics method. Bifurcation and branching mechanism were explained using concept of stress ocg which
was introduced for explanation crack connection phenomenon observed in zone-tempered glass. New crack

generated by two cracks colliding also existed, and its collision angle of the two cracks had a major influence

on its formation by stress ocg.

Stress ocg Was not always explained by stress intense factor K, because it has

characteristics of time dependence and not necessarily plastic deformation.

Key words : Crack propagation and divergence, Stress ocg, New crack generation, High-speed photog-

raphy, Tempered glass.
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Aims and Scope

Fracture has been studied for many years, for instance more than 160 as far as
fatigue is concerned. Even though nanostudies and computational science are
rapidly developing, it and its related problems remain unsolved, such as using
equations expressed in non-linear nano, meso and macroscopic terms with no ad
hoc parameters including time developments. This suggests that fracture may be an
example of a complexity system. Strength, Fracture and Complexity: An International
Journal is devoted to solving the problem of strength and fracture in a non-linear and
systematic manner as a complexity system. It will welcome attempts to develop new
paradigms and studies which fuse together nano, meso, microstructure, continuum
and large-scale approaches.

Whether theoretical or experimental, or both, these are welcome. Presentation of
empirical data is also welcome, as an addition to practical knowledge. Deformation
and fracture in geophysics and geotechnology are also acceptable, particularly in
relation to earthquake science and engineering. Other future problems in fracture will
be accepted as additional subjects.
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