
What You Should Know About Pressure
Sensors
Detail Introduction :
Pressure sensors are some of the most common, most useful sensor types on the market today.
They are used for a wide range of applications, from measuring the air in your tires to monitoring
blood pressure to controlling car airbags. Because they are so versatile, there's a lot of information
out there about them—and it can be hard to find a source that makes sense.
 
Tips:
1. Classification of pressure sensors
2. Applications of pressure sensors
3. Working principle of pressure sensors
 
1. Classification of pressure sensors
 
a. Strain gauge pressure sensor
 
A Strain Gauge Pressure Sensor is a pressure transmitter that uses electrical resistance to measure
the pressure of a fluid or gas.
Pressure sensors may be mechanical, electrical, or electrochemical. The latter are often referred to
as pressure transducers. A strain gauge pressure sensor is constructed of a wire attached to an
insulating flexible backing. This construction allows the wires to expand and contract with the fluid in
which they are immersed.
The gauge can be attached directly to the vessel containing the fluid, or it can be attached indirectly
using a diaphragm that separates the fluid from the sensor. The diaphragm is a rigid structure that
prevents direct contact between the gauge and the fluid being measured.
Strain gauges can also be used to measure air pressure, but it is not recommended for use in areas
where high humidity could damage them.
 
b. Diaphragm pressure sensor
 
A diaphragm pressure sensor is a type of pressure sensor that uses a thin membrane made of metal,
silicone, or plastic to measure pressure in your system.
The material the diaphragm is made of will change how it responds to changes in pressure—and this
is what you'll be monitoring. There are two main types of diaphragm sensors: unipolar and bipolar.
Unipolar diaphragms have only one layer, and they're recommended for use in clean, corrosive-free
conditions. In contrast, bipolar diaphragms have two layers to protect your equipment from the
elements. Because they are better protected from dust, humidity, and heat, these sensors tend to last
longer than their unipolar counterparts.
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c. Piezoresistive pressure sensor
 
Piezoresistive pressure sensors are the most commonly used type of pressure sensor for industrial
applications. They are useful in a wide range of applications, including space exploration, aircraft
testing, and automotive design.
Because they use a diaphragm to deflect under pressure, they're sensitive to temperature changes
and require proper calibration. Piezoresistive pressure sensors are also sensitive to orientation, which
means they must be used with care in order to provide accurate results.
 
d. Capacitive pressure sensor
 
Capacitive pressure sensors have a sensing surface made of a material that can be electrically
charged. The technology is designed to detect changes in the charge on the surface, which allows it
to sense when something is pressing against it.
The capacitive pressure sensor was invented by Curtis L. Johnson in 1941, but it wasn't until much
later that it gained widespread use as a pressure sensor. Today, capacitive pressure sensors are
used in everything from smartphones to industrial systems, thanks to their many advantages over
other types of pressure sensors.
Capacitive pressure sensors are without question more sensitive than other types of pressure
sensors. This allows them to detect even subtle changes in the application of force against the
sensing surface. They also tend to be more reliable than other types of pressure sensors—this is
especially true when they're used in extreme conditions such as hot or cold environments.
 
e. Electromagnetic pressure sensor
 
Electromagnetic pressure sensors are pressure measuring devices that use electromagnetic force.
They can measure local level and flow as well as point level and absolute, gauge, differential, and
relative pressures. There are two types of electromagnetic pressure sensors: those with a coil wound
around a permanent magnet, and those with a magnet wound around a coil.
The sensor’s field is affected by the movement of the diaphragm, which is caused by the change in
pressure due to liquid or gas flow or level. This change in pressure causes the magnetic field to
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move, generating an electrical signal that indicates the fluid’s level or flow rate.
 
2. Applications of pressure sensors

Pressure sensors are used to measure pressure. They can be used in many different applications,
from measuring blood pressure to monitoring tire pressure.
The most common type of pressure sensor is a strain gauge, which measures the change in
resistance due to strain on an object. This type of sensor has been around for over 100 years and
has been used in a wide range of applications including medical devices such as stethoscopes and
blood pressure monitors. It can also be found in industrial equipment like tire pressure gauges or fuel
injectors.
However, there are other types of sensors that use different methods to measure the same thing:
temperature changes caused by airflow through small openings (such as orifices), the strain on
materials like rubber bands (called elastomers), or even magnetic fields caused by moving fluids
inside pipes (called magnetic strain gauges).
These various methods allow for different types of measurements including absolute pressures (like
those measured by barometers), relative pressures (such as those found inside an airplane cabin),
and differential pressures between two points within a system (for example, if you have one pipe
going into another pipe).

 
Pressure sensors are often used in a variety of applications.
In the field of science and technology, pressure sensors are often used in weather monitoring
stations. These devices can measure wind speed and air pressure. Pressure sensors are also used
to help scientists gather data regarding electromagnetic fields.
In the construction industry, pressure sensors assist with concrete testing. They can also be used to
monitor the strength and moisture of concrete after it has been poured.
In factories, pressure sensors are used to track and regulate humidity levels, temperature, and
electrical current. Pressure sensors are also used to check airflow in manufacturing plants that
produce high-tech equipment.
A pressure sensor is a device that detects changes in pressure and converts them into electrical
signals. Pressure sensors are used in many different applications, including industry, energy,
automotive and environmental technology.
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The sensor element of a pressure sensor consists of a membrane made of elastic material on which
the pressure acts. This membrane may be equipped with a strain gauge or capacitors. When the
pressure changes, either the resistance of the strain gauge changes or the distance between the
membrane and substrate changes, thus changing the capacity. The change in resistance or capacity
is then converted into an electrical signal.
Due to their ability to detect small changes in pressure, pressure sensors can be used to measure
blood pressure and have been used for years as medical instruments to diagnose cardiovascular
diseases. Today, they are found in home blood pressure monitors and fitness trackers that allow
users to monitor their health without having to visit a doctor’s office.
Pressure sensors are also used as transducers in industrial automation systems such as robots and
programmable logic controllers (PLCs). Here they can be used to detect airflow or other quantities
that can be measured by means of pressure differences. They are also helpful for monitoring liquid
levels or for measuring the speed and direction of hydraulic flow.
 
3. Working principle of pressure sensors

Pressure sensors convert a pressure signal into an electrical signal. Most sensors use a change in
resistance to determine this change, although some use other properties like capacitance or
inductance. The following are the three main parts of the sensor:
The pressure-sensitive element is the part of the device that interacts with the medium whose
pressure is being measured. The most common type of element is a diaphragm, which can be made
from many materials including silicon or piezoelectric quartz. This diaphragm is usually thin and
deflates or inflates based on the amount of pressure.
A conductive layer that covers the surface of the diaphragm and allows for electrical current to flow
through it. This conductive layer can be either rigid or flexible, but it must maintain its integrity in order
to ensure the proper functionality of the sensor.
An insulating layer that covers both sides of the conductive layer to prevent short-circuiting in high-
pressure environments where moisture may intrude on electrical connections between two different
layers within this device.
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