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As has been well known since Kramer's findings, exoelectron emission correlates closely to
tribological damages and adsorption of gas species. Technological applications of exoelectron emis-
sion to the monitoring of tribological processes have been culminated in a number of research pa-
pers. Recent research efforts appear to be centered on the mechanism of excelectron emission.
This paper describes exoelectron emission stimulated by ultraviolet light, electric field, and tribolo-
gical inputs. The trap level of exoelectrons for Al was found at 3.55eV below the vacuum level.
The experimental evidences of field stimulated exoelectron emission from pure Al and of tribo-
stimulated exoelectron emission from graphite are introduced.
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Table 1 External excitations for exoelectron
emission.

Electromagnetic waves as UV, X-ray, y-ray
ete.

Thermal energy

Gas adsorption/chemical reactions at surfaces
Impact of charged particles as electrons,
ions ete.

Metallurgical phase transformation, solidifi-
cation ete.

Polarization of materials

Machining and/or tribology
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Fig.1 (a) Schematics_ of the field assisted PSEE, and (b)
potential diagram showing the emission of exoelectrons.

Table 2 PSEE from Al with varied purities. Surface composition
as analyzed by an AES is shown at the right column.

Purit PSEE under Surface composition
ngrrx;ig’l alue | 208 5 x10"V/m '
al vamn electric field Al C N O
08 (%) 1-8107% (A) 17 (%) 70 (%} 6 (%) 4 (%)
99.2 3-5x10-1° 20 68 9 2
99. 89 1-4% 10717 25 55 9 1
99, 999 not measurable 24 47 ] 10
99. 9999 not measurable 43 49 l 8 3
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Fig. 3 Tribological processes as compared to
clouds of desert sand in Paris-Dakar Rally.
An ofiginal idea by Nakajima is described in
the text.
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Fig. 4 Tribo-emission from graphi‘ce and the
variation of friction coefficient from 1st to 4th
revolutions. Black and white triangles indicate
the spikes of exoelectron emission at the 4 th
revolution, in which case friction increased;
normal load 7.8 N, sliding speed 6.2 mm/s.
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