books.google.bg - Power Supply Cookbook, Second Edition provides an easy-to-follow, step-by-step design framework for a wide variety of power supplies. With this book, anyone with a basic knowledge of electronics can create a very complicated power supply design in less than one day. With the common industry design approaches...http://books.google.bg/books/about/Power_Supply_Cookbook.html?hl=bg&id=zWcpOJNz7n8C&utm_source=gb-gplus-sharePower Supply Cookbook
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A good place to start is with the materials the core manufacturer's themselves 
recommend for PWM switching power supplies and those that are commonly ... 
C40 Philips 3C8 3C85 Siemens N27 N67 core loss within the power supply 
design.
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Figure D5 Curvo ilustratng the dagracation of B, with core tomperature (308 materal
shown.(Courtesy of Philips Components.|

Table D-3 _Core Styles and Their Merits

Core Material
Basic Core iing  Core Manufacturing
style Permalloy _Ferrite Gapped Shielding Cost  Cost
Toroid x X YesNo No Low  High
E-Core x Yes  No Low Low
U-Core X Yes  No Low  Low
Pot-Core X Yes  Yes High Medium
EP-Core X Yes  No  Low Medium
cally less expensive to build than toroids, which is a distinct advantage, but cost

more than toroids for the basic core parts. Some of these considerations are
outline in Table D-3. Pot cores and their derivatives (PO, RS, etc,) are expen-
sive 10 buy, but are inexpensive to have a transformer built, Pot cores offer good
magnetic shielding of the windings and the gap. Unfortunately, the lack of
airflow around the windings causes them to operate at a higher temperature. E-
E and E-I cores are less expensive than pot cores and have a generally larger
winding area. Since, in the winding of transformers, the winding area is what
typically determines a core size, this makes E-E and E-1 cores the most preva-
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style will work in all applications, their behavior within the application dictates
which is best. There really is some sense to the selection process.

Selecting the core material is the first issue to be addressed. All core
materials ate alloys based on ferrite. The major factor in a material's worthi-
ness is its loss at the frequency of operation and the flux density of the appli-
cation. A good place o start is with the materials the core manufacturer’s
themselves recommend for PWM switching power supplies and those that are
commonly used by the designers in the field (see Table D-1).

Using one of the core materials listed in Table D-1, the designer can feel
reasonably confident that he or she has made the best choice for a ferrite.
Mopermalloy is a ferrite alloy that has nonmagnetic molybdenum mixed with
it. The molybdenum acts as a distributed air-gap within the material, which
makes the material excellent for de biased or unipolar applications. Unfortu-
nately, it is only available in toroid core styles, and it typically used for output
filter chokes.

What if a new material emerges onto the scene and you are asked to review
it2 The primary points of interest are the core loss (W/cm’), the amount of B-H
degradation at clevated temperatures, and whether it is offered in the desired
core style (with air-gaps). The primary issue is the core loss. This is composed
of both the hysteresis and eddy current losses combined. Manufacturers utilize
graphs that plot loss versus frequency of operation versus maximum operational
flux density, which makes it easy to compare materials (refer to Figure D-4)
Be careful though, the manufacturers use differing units of measurements such
as teslas or gauss, or different bases such as volume or weight. The conversion
factors are given in Appendix F. To use these graphs, the designer should already
have a good idea as to what frequency of operation he or she is going 10 use.
The second factor needed s the maximum flu density (B..). The industry’s rule-
of-thumb for the amount of allowable loss within the magnetic elements should
be no more than a two percent loss in overall power supply efficiency. For
instance, at 50kHz the nominal By, should be half that of the B, B, should
follow the guidelines presented in Table D-2 to maintain the same amount of

Table D-1 _Common Core Materials Used within the Industry
Core Material (Ferrites)

Manufacturer <100kHz <1MHz
Magnetics, Inc. ETP EK.N
TDK P14 P7, C40
Philips 3c8 3085
Siemens N27 N67

Table D-2_Recommended Flux Density Limits vs. Frequency
Maximum Operational

Frequency Flux Density (Bss)
<50kHz 058,

<100kHz 048,

<500kHz 0.25B,,

<1MHz 018,

231




Страници 235 до 236 не са включени в тази визуализация.

Страница 238 не е включена във визуализацията на тази книга.
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Figure D6 The common styles of magnetic cores.

lent choice among designers. The windings are exposed to the air so that the
windings operate at cooler temperatures, but radiate more to the environment

because of the exposed air-gap.
Trade-offs in basic core cost,final transformer cost, and REI are the primary
considerations.







