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How to Decrease Core Loss with
Distributed Gap Ferrite Core Structures
Nine effective strategies.



The total loss in a magnetic component is heavily dependent on the proximity and 
orientation of its winding to the gap in the coupled core and can be significantly reduced 
by optimizing the core structure's design. Ferrite cores are ubiquitous in the design of high-
frequency transformers and inductors. One common approach to minimizing AC winding 
resistance is the use of distributed gap core structures. Here are some strategies:

1. Distributed Gap Design

In a distributed gap structure, gaps are introduced at multiple locations in the core 

rather than being concentrated in a single area. This helps in reducing the magnetic  flux 

density, particularly in regions where the field strength is high, thus decreasing core loss. 

Distributing the gaps more evenly can result in a more uniform distribution of magnetic 

flux, minimizing localized saturation and reducing hysteresis losses. 

2. Optimized Gap Placement

Careful placement of gaps in areas with high magnetic flux density or high field strength is 

crucial. Analyze the magnetic field distribution within the core and strategically place gaps 

to alleviate stress and reduce losses. Finite Element Analysis (FEA) and simulation tools can 

be employed to study the magnetic field and optimize gap placement.

3. Gap Size and Shape

The size and shape of the gaps play a significant role in reducing core loss. Smaller gaps 

can decrease the magnetic reluctance, while the shape of the gap can influence the 

distribution of the magnetic flux. Experiment with different gap sizes and shapes to find 

an optimal configuration that minimizes core losses.
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4. Material Selection

The choice of ferrite material also affects core loss. Different ferrite materials have 
varying magnetic properties. Select a material that is tailored to your specific 
application, taking into consideration factors like operating frequency, temperature, 
and magnetic field strength. 

5. Use of Ferrite Cores with Low Loss Characteristics
Some ferrite materials are designed with a focus on minimizing core losses. Look for 
ferrite cores specifically engineered for low hysteresis and eddy current losses. 

6. Temperature Considerations

Core loss in ferrites can be temperature-dependent. Ensure that the ferrite material 
chosen is suitable for the operating temperature range of your application. 

7. Optimized Winding Techniques

The way the winding is done around the core can also impact core loss. Employing 
optimized winding techniques can help in reducing leakage inductance 
and associated losses. 

8. Shielding and Insulation

Properly shield the core and insulate windings to minimize the impact of external 
electromagnetic interference, which can contribute to increased eddy current losses. 

9. Get expert advice
Always keep in mind that the optimization process may involve a trade-off between 
different factors, such as cost, size, and performance. Experimentation, simulation, 
and iterative design are often necessary to achieve the best balance for a specific 
application. Consulting with experts in magnetics and utilizing simulation tools can 
be beneficial in the design process

standexedge.com



standexedge.com
EDGE-COM-WP251201

The pathway to usable electrical power begins 
with generation, continues through high-voltage 
transmission to urban and industrial centers, and 
extends to the distribution of lower-voltage electricity 
to businesses and homes, where it’s ultimately 
consumed in countless applications.

At the Edge of this energy cycle, Standex Electronics 
engineers open up a virtually infinite range of 
possibilities to power the world’s most demanding 
electrical devices. From concept to production, we 
deliver custom magnetic solutions that convert, 
condition, and control energy with precision and 
reliability.

Our expertise spans transformers, inductors, current 
sensors, and other advanced magnetic components 
used across industries, from automotive and industrial 
to medical and aerospace. Combining decades of 
engineering innovation with global manufacturing 
capabilities, Standex Electronics stands at the Edge 
of innovation, where energy meets possibility.

Welcome to Standex Edge.


