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Custom Air-Core Coil Solutions: How to Choose the Right Design 

Introduction on Custom Air-Core Coil Solutions

The choice of the right coil design is of great importance in modern electronic and electromagnetic
applications since it can greatly influence the performance, efficiency and reliability of the system. The
Air-Core Coil is one of the key solutions in the wide range of coil technologies for applications which
operate with high-frequency, low signal loss and accurate electromagnetic properties.

The Air-Core Coil is a coil which is designed without a magnetic core material like iron or ferrite. But the
coil is made with an air or non-magnetic core. Such structure has several unique features, which are
high-frequency performance, low magnetic interference and stable electrical characteristics.

Engineers can overcome complicated problems using specially designed air-core coils in applications
starting from wireless communication equipment and medical devices and finishing with sensors,
automotive electronics and industrial control systems.

Selecting the right Custom Air-Core Coil requires considering a number of factors, among which are the
value of inductance, frequency range, coil structure, wire type, manufacturing accuracy and application
requirements.

In this article we will speak about selecting the right air-core coil design and explain why you should
select a professional coil manufacturer like Weilong for obtaining reliable and customized coil solutions.

What Is a Custom Air-Core Coil?

Custom Air-Core Coil Custom Air-Core Coil is a coil which is manufactured according to customer’s
specifications and doesn't use any magnetic core.

Air-core coil unlike traditional inductor which utilizes ferrite, iron and other magnetic materials generates
inductance by means of the magnetic field which surrounds the wire.

The main components of the basic structure are:

Conductive wire

Arrangement of coil winding

Bobbin or supporting frame (optional)

Optional protection layer or housing
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Connection terminals

There will be a magnetic field created around the winding by the current in the coil. The characteristics
of the electrical performance depend on the magnetic field.

Air-Core Coil Design and Why Use It

Air-core coils have a lot of advantages compared with conventional core coils.

2.1 Excellent High Frequency Performance

One of the main advantages of the Air-Core Coil is its ability to work at high frequencies.

Due to the absence of magnetic core material:

lower magnetic losses

minimized signal distortion

frequency stability is increased

It makes air-core coils good for:

RF Communications Systems

Wireless charging devices

High frequency circuits

Antennas

2.2 Reduced Magnetic Interference

Under some conditions, the magnetic core materials may generate unwanted magnetic effects.

The air-core design gives such advantages as:

Inductance constant

Reduced magnetic saturation

Reduced electromagnetic interference

It is particularly important for precision electronic equipment.

2.3 Flexible Structure which can be customized

One of the main advantages of the Custom Air-Core Coil is design flexibility.

The manufacturers can customize:
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Diameter of the coil

Wire size

Turns

Type of bobbin

Inductance value

Frequency of operation

and so on. It gives the engineers the opportunity to customize the performance for particular
applications.

Applications of Custom Air-Core Inductors

The Custom Air-Core Coils are very popular solution for a lot of industries.

3.1 Wireless Communications

Air-core coils are often used in:

RF circuits

Transmitting systems of signals

Communications equipment

Antenna tuning circuits

Such coils are very stable at high frequencies and are ideal for communication technologies.

3.2 Medical Products

Medical equipment often relies on the electromagnetic parts which have to be very accurate.

The Custom Air-Core Coils include:

D) Sensors

Diagnosing tools

Imaging systems.

Monitoring Devices

Main advantages are:

accurate signals' transmission
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stable performance

low EMI (electromagnetic interference)

3.3 Electronica Automotriz

"Today's vehicles are packed with electronic systems that require reliable coils.

Applications: 1.

Sensors

Control modules

Wireless Power Transfer Systems

Communication systems -

Custom coil design allows manufacturers to create compact and efficient solutions.

3.4 Industry Automation

The components have to work reliably under harsh conditions for industrial equipment.

Custom Air-Core Coils are used for:

Control system

Detection devices

Automation sensors

Measuring devices

Choosing the Right Custom Air-Core Coil Design

There are several technical aspects which have to be considered while choosing the right Custom Air-
Core Coil.

4.1 Calculating the Required Inductance Value

Inductance is one of the main parameters.

It determines the ability of the coil to store the electromagnetic energy.

The inductance depends on

Number of warps

Diameter of the coil



Issuewire
www.Issuewire.com

Length of the coil

Spacing of wires

coil configuration

And a professional manufacturer can customize these parameters to obtain the required inductance.

4.2 Required Operating Frequency

The frequency requirements determine the design of the coil.

For the high frequency applications:

The wire type is important

The accuracy of winding is crucial

parasitic capacitance has to be minimized

The well-designed air core coil has stable performance at the required frequency.

4.3 Choosing the Right Wire Type

The type of wire depends on the application.

Most common are:

Copper Wire

Advantages:

great conductivity

high efficiency

inexpensive

Advantages of Litz Wire:

decreased skin effect

enhanced high-frequency performance

minimizes energy loss

Enameled conductors

Advantages:



Issuewire
www.Issuewire.com

electrical insulation

compacted winding capability

good thermal resistance

The right wire type increases reliability and efficiency of the coil.

4.4 Determining Coil Form and Size

Custom Air-Core Coils can be designed in the following forms:

Coil (cylindrical)

Spiral flat coil

Circular coil

Rectangular coil.

Multilayer coil

Form is determined by:

Available installation space

Magnetic field requirements

Electrical performance:

Special optimized coil structure is required for compact applications.

4.5 Assessing the Temperature Requirements

The coil resistance and performance are influenced by the temperature.

Some of the main aspects are:

operating temperature range

heat generation

wire rating insulation

cooling conditions

A professional coil manufacturer selects the right materials for the long-term stability of the coil.

4.6 Considering the Mechanical Requirements
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Also the coil has to satisfy the physical requirements.

The design aspects are:

vibration resistance

installation method

protection level

climate conditions

Mechanical durability is crucial for industrial applications.

Manufacturing Custom Air-Core Coil

A good Custom Air-Core Coil has to be manufactured precisely.

Step 1. Design Engineering

The first step is knowing the customer's requirements.

The engineers say:

electrical characteristics

mechanical constraints

environmental conditions

performance targets

CAD designs and simulations can help optimizing the coil structure.

Step 2. Selection of Materials

Selection of manufacturers:

type of wire

insulating materials

supporting materials

protective coating

Material selection affects the coil performance directly.

Step 3. Precision Coil Winding
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Winding of the coils is one of the most important stages in the manufacturing process.

The advanced control of the winding equipment:

wire tension

turn spacing

layers arrangement

accuracy of winding

Precision winding gives consistent electrical performance.

Step 4. Assembly and Protection

The coils can be delivered with the following accessories according to the application:

coating protection

encapsulation

housing

terminal installation

It increases the durability of the processes.

Step 5. Quality Testing

The professional manufacturers perform the following tests:

Electrical Tests Tests:

inductance

resistances

quality factor (Q value).

frequency response

Mechanical Testing Inspection:

structural strength

reliability

resilience to the environment
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Testing Performance

confirms:

stable operation

design precision

compatibility of applications

Custom Air-Core Coil Design Difficulties

Air-core coils have a lot of advantages, but they have to be engineered properly.

Challenge 1. Inductance Accuracy Maintenance

There is no magnetic core, so even small changes in the design can influence the inductance.

The solutions are:

accurate control of winding

simulation analysis

precise testing

Challenge 2. Overcoming High-Frequency Effects

At high frequencies the coils can face the following problems:

skin effect

parasitic capacitances

signal attenuation

The professional design solves the problem with:

correct selection of wires

optimized coil geometry

advanced manufacturing processes

Challenge 3. Balancing Size and Performance

The smaller coils are more complicated to engineer.

The engineers have to take into account:
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space constraints

inductance requirements

efficiency

thermal characteristics

Custom design can be tailored for particular applications.

 

 

Why Select Weilong for Your Custom Air-Core Coil Solutions?

The selection of the right manufacturing partner is the key to reliable coil performance.

Weilong provides tailored solutions of the electromagnetic components including the high quality design
of Custom Air-Core Coil for an array of industries.

PRACTICAL ENGINEERING ASSISTANCE

Weilong cooperates with the customers closely from the concept development up to the final
manufacturing.

The engineering team helps to optimize:

coil construction

material selection

electrical characteristics

manufacturing process:

Custom Design Capability

Each application requirement is unique.

Weilong provides tailored solutions based on:

inductance specification

frequency requirements

size restrictions

environmental conditions
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Whatever the customer's needs in the small precision coils or industrial grade electromagnetic solutions,
Weilong is capable of designing the proper solutions.

Rigorous Quality Control

The electromagnetic components require high quality.

Weilong controls the quality during the manufacturing process, which includes:

inspection of the materials on arrival

control of the manufacturing process

electrical tests

final product inspection

It guarantees that all Custom Air-Core Coils correspond to customer expectations.

Advanced Manufacturing Technologies

Weilong has professional winding technologies and production experience, and offers the following
solutions:

quality of coils is stable

performance you can rely on

production flexibility

Long-Term Customer Relationship

Weilong is committed not only to product manufacturing but also to long-term technical support.

Customers appreciate:

engineering consultation services

custom development

manufacturing support

ability to deliver reliably

Conclusion

The selection of the proper Custom Air-Core Coil requires deep knowledge of the electrical
requirements, application conditions and manufacturing capabilities.

Among them are:
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inductance value

frequency of operation

selecting wire

coil structure

temperature requirements

mechanical requirements

In a lot of industries a professionally designed air core coil can provide great high-frequency
performance, low interference and reliable operation.

Weilong provides reliable Custom Air-Core Coil solutions with advanced engineering expertise, custom
design capability and rigorous quality control for modern electronic and electromagnetic applications.
For more information , please visit Weilong company website : www.smartsolenoid.com or contact
Weilong Sales Team: weilongsolenoid@gmail.com  M.B. and WhatsApp : 86 136 4298 0378

FAQs on Custom Air Core Coil

What is a Custom Air Core Coil?

The Custom Air-Core Coil is the electromagnetic coil which is designed without any magnetic core, but
has air or non-magnetic materials. It is customized for particular electrical and mechanical requirements.

Why Use an Air-Core Coil? What Are the Benefits?

Main advantages:

excellent high frequency performance

low magnetic impact

stable inductivity

flexible and adaptable

decreased magnetic losses

What industries use Custom Air-Core Coils?

They are often used in:

communications equipment

medical devices

automotive electronics

http://www.smartsolenoid.com
http://mailto:weilongsolenoid@gmail.com
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automation sensor

wireless systems

How is a Custom Air-Core Coil designed?

It is a matter of analyzing:

inductance required

frequency range

dimensions of the coil

wire type

temperature conditions

application environment

Can Weilong customize Air-Core Coils?

Yes. Weilong provides customer-specific coil solutions corresponding to customer's electrical
parameters, dimensions and application requirements.

What materials are used in Air-Core Coil manufacturing?

Main materials are:

wire, copper

Litz wire (

enamel coated wire

insulation material 1.

protective coatings

How do I choose a Custom Air-Core Coil manufacturer?

It is necessary to search for the:

experience in engineering

ability for custom design

manufacturing technology

quality assurance systems
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tech support

Media Contact

Weilong Intelligent Technology Co., Ltd.

*********@gmail.com

+86 136 4298 0378  

Building 1, No. 2 Jingxiang Road, Dongcheng District, Dongguan City, Guangdong Province, China
（Zip code：523128）  

http://www.smartsolenoid.com/

Source : Weilong Intelligent Technology Co., Ltd.
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