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| Pure mechanical systems

<4— d.c. motor 1870
y <4— a.c. motor 1889

Mechanical systems with
electrical drives

1920

<— relays, solenoids

<4— hydraulic, pneumatic,
electric amplifiers

v 4 Pl-controllers 1930

Mechanical systems with
automatic control 1 935

<4— transistor 1948
v & thyristor 1955

Mechanical systems with

@ electronic (analog) control 1955
® sequential control

«— digital computer 1955
<4— process computer 1959

4— real-time software 1966
<4— microcomputer 1971

Mechanical systems with
@ digital continuous control
@ digital sequential control

<4— microcontroller 1978

<— personal computers 1980

<«— process/fieldbus systems

<4— new actuators, sensors

v <4 integration of components

Mechatronic systems

@ integration: mechanics &
electronics hardware

® software determines functions

@ new design tools for
simultaneous engineering

® synergetic effects

1975

1985

steam engine 1860
dynamos 1870

I <1900 circular pumps 1880
combustion engine1880

mech. typewriter

tool machines
pumps

electric typewriter

steam turbines
aircraft

electronic
controlled
lifts

y & digital decentralized automation 1975

machine tools
industrial robots
industrial plants
disc drives

mobile robots
CIM

magnetic bearings
automotive control
(ABS, ESP)
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Increasing
electrical
drives

Increasing
automatic
control

Increasing
automation
with process
computers and
miniaturization

Increasing
integration

of process &
microcomputers
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