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The phenomena accompanied by the lew-temperature emission of electrons, positive and negative
ions, neutral molecules, and phetons show that exoemission is excited either by physico-chemical
processes in the surface layers of materials, for example, adsorption, desorption, oxidation, corrosion,
and catalytic reaction, or by external influences such gs {rom mechanical or radiation effects.

The nature of exoemission from solid surface has been intensely studied. The majority of studies
are based on the experimental analogy between the phenomena of exoemission and phosphorescence,
and are directed to the investigation of the physical, chemical, and mechanical properties of materials.

This review of these studies shows that an elucidation of the detailed mechanisms of excemission

is closely related to the nature of the material surface itself.
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Table 1 fixOPHEO772 b=y ay

(a) WFMH
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Materials Approximate decay times Electrons detected per
of fracto-emission cem® of crack wall

Sapphire <1 sec, minutes 108
Alumina <1 sec, minutes 104
Al anodized layer 0.1 to 20 usec 108
BN <1 gec, minutes 108
Quartz <1 sec, minutes 108
Mica (muscovite) <1 sec, minutes 10°
Crystalline sugar <1 see, minutes 108
Fused silica Several msec 0%
Soda-lime glass Several msec 10°
Kevlar 49 fibres 0.1 sec 10#
Graphite fibres 10 ptsec 108
E-Glass fibres 10 psec 108
S-Glass fibres 10 psec 108
Epoxy (DER 332) 25 psec 108
Lucite < 2 msec 102
Polystyrene 500 psec, 12.3 psec 107
Elastomers

Neporene <1 sec 107
Viton <1 sec 10%
Buna N <1 sec 102
Natural rubber <1 sec 108
Natural rubber {abraded) Minutes 107
Silicone rubber <1 sec, minutes 10°
Solithane < 0.2 sec 10
Vinyl rubber-filled <1 sec, minutes 104
Polybutadiene 0. 04 sec, minutes 10%
Polybutadiene-filled <see, minutes 107

(b) B34 # Vi

Material

Approximate decay times
of fracto-emission

Tons detected per cm?
of crack wall

Mica (muscovite)
Fibres

Kevlar 49
Carben

E.glass

S.glass

Plastics

Epoxy (DER 332)
Lucite
Polystyreng
Elastomers

Buna N

Natural rubber

Natural rubber {abraded)
Silicone rubber
Selithane

Vinyl rubber-filled
Polybutadiene
Polvbhutadiene-filled

1 sec, minutes

45 psec
10 psec
10 ysec
11 psec

25 usec
<2 msec
35 psec

<1 sec, minutes
<1 sec

Minutes

< se¢, minutes
<0.1 sec

<1 sec, minutes

< 0,04 sec, minutes
< 0. 02 sec, minutes

108

16#
108
107
108

108
i0?
104

10°
104
107
108
108
108
10¢
108

— 7 —
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