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Electrical: low power losses, no signal distortion, no overheating

Mechanical: stable contact force during closing and opening, high wear resistance
Ecological: resistance to environmental factors, minimal pollution to the environment
under fabricating, operating, and recycling conditions

Ergonomic: simplicity of design and fabrication, simple maintenance repair and replace-
ment, possibility of combining units

Economic: minimal content of noble and deficient nonferrous metals.

The variety of the factors can be conventionally divided into (1) the performance
factors governed by the operating conditions and (2) the design-technological factors
determined by the fabrication characteristics of a contact unit.

The performance factors (parameters) are divided basically into two groups: internal
and external . The internal factors are mechanical (the contact load, the type and
characteristics of motion such as slip, the sliding velocity, and reciprocation) and
electric (type and strength of current operating voltages) factors.

The external factors include temperature—time variations, humidity, atmospheric
pressure, and the effect of aerosols, and these are often uncontrollable. The per-
formance factors affect the properties of contact materials and surface films, the
occurrence of physical and chemical processes in the contact zone, wear particle
formation thus influencing the state of the interface and, finally, the contact resistance
and reliability of electrical contacts
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Oxidation Kinetics of Some Common Electrical Contact Materials

Metal

Cu

Sn

Al

Ambient

Air

Alr

Alr

Alr

Sulfur

Ozone

Product

CU:D
Sn0
Ni1O

AlOs

ﬂug:S

ﬁhg:D

Characteristic Features

Oxide forms immediately
Temperature-dependent
Initially slow growth rate
Weak temperature-dependence
Self-limiting
Weak temperature-dependence
Oxide forms immediately
(2 nm 1n sec)
Humidity and temperature-
dependent
Depends of sulfur-vapor
concentration

Remains thin and decomposes

at 200°C
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Thickness (nm) at

10°h
20°C 2.2
100°C 15.0
20°C 4.2
100°C 25.0
20°C 1.6
100°C 34

Self-limiting growth
Very hard and insulating
Humidity-dependent

No effect on contact

10° h

4.0
130.0
6.1
36.0
15.0
34.0
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- Effect of humidity on the oxidation of aluminum.
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— Cycle: 01
— Cycle: 02...09

Displacement (mm)

Displacement {mm) Number of Cycles
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