Exemplo - reta de cargatl

EXAMPLE 1.2 W anodnpan L

Consider the magnetic system of Example 1.1. If the coil current is 4 amps
when each air gap length is 1 mm, find the flux density in the air gap.

Solution

In Example 1.1, the flux density was given and so it was easy to find the
masnetic intensity and finallv the mmf Tn thic avamnla rurrant far mmfl

air gap is linear, whereas that of the core is nonlinear. We need nonlinear

magnetic circuit analysis to find out the flux density. Two methods will

be discussed.

1. Load line method. For a magnetic circuit with core length I. and air gap
length [,,
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Rearranging,
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This is in the form y = mx + ¢, which represents a straight line. This
straight line (also called the load line) can be plotted on the B-H curve
of the core. The slope is

—_ _Mgi= -4,,-10-?%9= —2.26x 10
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(1.21)

The intersection on the B axis is

. o = Nipg _ 500 X 4 X 471077

7 AT = 1.256 tesla
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1 P.C. Sen, Principles of Electric Machines and Power Electronics, 2nd Edition, Wiley, 1996.

The load line intersects the B—H curve (Fig. E1.2) at B = 1.08 tesla.
Another method of constructing the load line is as follows: If all mmi
acts on the air gap (i.e., H. = 0) the air gap flux density is
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This value of B, is the intersection of the load line on the B axis.
If all mmf acts on the core (i.e., B, = 0),

Ni  S00X4 _ 556 atim

He=T=3gx107

This value of A, is the intersection of the load line on the H axis.
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2. Trial-and-error method. The procedure in this method is as follows.
(a) Assume a flux density.
(b) Calculate H. (from the B-H curve) and H, (= By/u).
(¢) Calculate F, (= Hl), F, (= Hl), and F (= F. + Fy).
(d) Calculatei = F/N.

(e) Ifiis different from the given current, assume another judicious
value of the flux density. Continue this trial-and-error method until
the calculated value of i is close to 4 amps.

If all mmf acts on the air gap, the flux density is
B :%}Lg =1.256T
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Obviously, the flux density will be less than this value. The procedure
is illustrated in the following table.

B H, H, F, F, F i

1.1 800 8.7535 x 10° 288 1750.7 20387  4.08

1.08 785 8.59435 X 10° 282 1718.87 2000.87 4.0
=



