











Ultrasonic Sensors

Functional principle and sensor basics

Functional Principle

Ultrasound technology consists of acoustic waves greater
than 20 kHz which, unlike electromagnetic waves, can only
propagate in matter. When transmitted against a solid body,
the sound is reflected. The sensor receives the reflected
sound waves as an echo, determining the distance and
converting this value into an output signal.

Industrial applications operate with high-frequency ultrasound
in excess of 80 kHz. At these high frequencies, bundled
sound cones are created. Depending on the surface
properties, shape, and direction, these sound cones are
reflected to varying degrees. Lower-frequency ultrasound on
the other hand, propagates spherically in all directions and
therefore, is not suitable for industrial applications.

Clock
Controller generator

il

Ultrasonic l

TP

Processing Output

) (L

Standard target

A0

Object detection

Single or Dual Outputs
Standard discrete sensors come } Output
with one or two independently =l
teachable outputs. Using either e
© outp g Lk g ¢
a potentiometer, a remote -
. . Switching output 1
connection to ground, or applying >
a magnetic tipped pen to the &

sensor, each setpoint can be A< ® .
defined anywhere within the Switching output 2

‘ :
sensors’ range. Switch Switch Range

point 1 point 2

Window Mode

For select sensors with discrete outputs, a special function is
available to create a sensing “window”, where one of the outputs
turns on only between setpoints 1 and 2. This feature is useful
for positioning applications where the sensor output can help
determine if a target is too close or too far from an ideal location.

Sync Input

On some models, an input is provided to prevent interference

in applications where multiple ultrasonic sensors are used. The
sync inputs are connected together, which causes the sensors
to transmit their sound bursts simultaneously and eliminates any
stray sound waves.
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Sensor Basics

The range in which the senor can detect objects is limited

by the shortest and longest operating distance. This as well
as the size of the blind zone, is determined by the size of the
wave transducer. In the blind zone, the ultrasonic sensor
cannot detect any objects. The zone is the result of the
duration of the transmitted pulse and the release time of the
ultrasonic transducer.
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Analog distance measurement

Balluff BUS ultrasonic sensors for analog distance measurement
are available with fixed slope, variable slope or variable slope
with two evaluable switch points. In addition to the yellow LED,
some sensors are also equipped with green LEDs, which serve
as positioning aids.
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Fixed Slope

The minimum and maximum ranges of the sensor are fixed, and
thus the slope of the analog output is also fixed.

Variable Slope

The working range of the analog output is defined by two
teachable setpoints, which also defines the slope of the output.
If SP1 is greater than SP2, the slope of the output is positive. If
SP2 is greater than SP1, the slope of the output is negative.
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Ultrasonic Sensors
Accessories BALLUFF
sensors worldwide

e : o o

Cables W 4 ej ‘ ‘/

Part Number BCC M314-0000-10-003-VX44T2-050 BCC M415-0000-1A-003-VX44T2-050 C04 AEQ-00-VY-050M
BcCosy  BcCesy  BOCOWF

‘ Part Number BCC M324-0000-10-003-VX44T2-050 BCC M425-0000-1A-003-VX44T2-050 C04 BEQ-00-VY-050M

Number of Conductors 4 4 5

Connector M8 M12 M12

Voltage Rating 60 VAC/NDC 250 VAC/NDC 250 VAC/VDC

Length 5m 5m 5m

LED none none none

Cable Color Yellow Yellow Yellow

Cable Material PVC PVC PVC

Conductors 22 AWG 22 AWG 22 AWG

Sensor Connection Type S75G S04G, S04K GS92, S92K
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Description Sound deflection Sound deflection Focusing attachment Focusing attachment
bracket for BUS M18 bracket for BUS M30 M12 = 5 mm M18 =211 mm
\ Part Number BAM BD-US-001-D20-4 BAM BD-US-001-D32-4 BAM AP-US-001-M12-0 BAM AP-US-002-M18-0
Material V2A V2A POM POM
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