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Abstract: Mechanoluminescence is a type of luminescence
induced during any mechanical action on solids. It can be excited
by grinding, rubbing, cutting cleaving, and shaking scratching
compressing or by crushing of solids. ML can also be excited by
thermal schokes caused by drastic cooling or heating of materials
or by the shock-wave production during the deformation caused
by the phase transition or growth of certain crystals is as well as
material in contact During the impulsive excitation of ML in y-
irradiated Sr-doped NaCl and KClcrystals,two peaks occur in the
ML intensity versus time curve. The ML intensity of the second
peak .i.e. Im2 is always less then the first peak. The value of Im1
and Tm2 and the total ML intensity It. During the impulsive
excitation of ML, it is seen that both tm1 and tm2 decrease with
increasing strain rate of the crystals and [; initially increase with
increasing strain rate and then it attains a saturation value for
higher values of the strain rate.

INTRODUCTION

Mechanoluminescence is a type of
luminescence induced during any mechanical
action on solids. It can be excited either by
grinding ,rubbing , cutting , cleaving shaking ,
scratching, compressing , or by crushing of
solid. ML can also be excited by thermal shocks
caused by drastic cooling or heating of materials
or by the shake waves produced during
exposure of sample to powerful laser during
separation of two dissimilar materials in
contact. The phenomenon of ML has also been
called by many other names like trennugslicht
triboluminescence, piczoluminescence,
deformationluminescence & stress activated
luminescence. Science the prefix “mechano” is
correlated in a general way with different
mechanical concepts , such as deformation ,
piezo, tribo, stress, fracto, plastic, elastic,
cutting , cleaving , grinding, rubbing |,
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compressing, crushing etc. The nomenclature
mechanoluminescence has been preferred by
several works (Chandra & shrivastava 1978,
Sodomka 1978, Sodomka et as 1980,
Mukhhopadhya 1984, tokhmetov & Vettergren
1990, Batylinctal 1992).

THEORY

The first recorded discovery of ML was
made in 1603 by Francis Bacon who reported in
his writings' Advancement of learning' that hard
sugar being nimbly scrapped with a knife would
afford a sparking light.

The physical processes involved in
including ML in solids indicates that basically
there should be two types of ML:-

1) Deformation ML(DML)

2) Tribo ML((TML)
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Ditferent types of ML are shown in the following flow sheet:-

Mechanoluminescence
Deformation ML Tribo ML
Elastico Plastico Fractro Elastically Thermally Chemically
induced ML  induced ML induced ML

EXPERIMENTAL DETAIL

Measurement of ML produced during
impulsive deformation of crystals

A load of particular mass & shape was
dropped from different heights for striking the
crystals at different impact velocities. The
crystals were reduced to a particular dimension
by guiding & polishing . For the impulsive ML
measurements, a single crystal of dimension
2x1x1 mm® was placed on the lucite plate. The
rise & decay time ML at different impact
velocities were recorded by tracing the ML
pulses appearing on the oscilloscope. By
changing the distance between the load to be
dropped & the crystal on the Lucite platform,
the velocity of impact could be changed from
low value to 260 cm/sec. Science the pulley &
the guiding cylinder used were of negligible
friction , the impact velocity v, was taken as v/
(2gh) , where g is the acceleration due to
gravity & h is the height through the load is
dropped freely. Science the measurements are
relative, the estimation does not makes any
difference. For making the ML measurement ,
the y-irradiated crystal was placed on the
transparent Lucite plate inside the sample
holder bellow the guide cylinder & crushed
impulsively by dropping a load onto it. The
luminescence was recorded by a
photomultiplier tube (PMT) placed just below
the lucite plate. The output of the PMT was fed
to a dual beam oscilloscope having
phosphorescent screen. The oscilloscope was
operated in the normal triggering mode. In a
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dark room , the trace appeared on the screen of
oscilloscope was visible for about minute. At list
three crystals were studied for each set of
observations. For measuring the impact velocity
dependence of ML , the piston was dropped
from different heights so the velocity of the
piston changed from 220 cm/sec to 260 cm/sec .

RESULTS
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