FORMULAS

Electromagnetic Relationships and Formulas

Impedance (for an inductor) IZ| =R +jX_ 1Z| =VR? + X2

27
Core Constant C,=2 Xe ; foratoroid (Htincm) C, = Htx In (OD/ID)

No # Flux linkages

Inductance L — =
I current that produces flux

. Zs+ ZL + ZSD
Attentuation (dB) =20 Log,,
Zs+ ZL
For Toroids (S| Units)
- : NI
Magnetic Field INtensity (H) .......cccooeriieiiieieereeee e H= —
(Amperes/meter) 2nr
. . kNI
Magnetic Flux Density (B) .......cccvveiviiiie e B= —
(Webers/meter?) 2nr
4mtp . N?
T[T = T g Lo = () TR L = ST W x 109
(Henries) C,
_ oL, R,
Quality Factor (Q) ....ccveeeiieeeeie e Q= =
R, ) Lp
_ . £
Effective Permeability (L)oo = —__® __ where fg << fe
fe / pi—l-fg
EQUALION VANADIES ... .ottt benee s eesbesbeebe st e tenreeteareene s
L=, | = currentin amperes
u, = relative permeability of the core ID = inside diameter of core
u, = permeability of free space = 4n x 10”7 Henries/meter OD = outside diameter of core
u, = effective permeability of the core = number of turns
o = 2xfL . = seriesresistance
fe = effective path length jX_ = imaginary component of inductive reactance
fg = length of gap X, = 2nfL
r = mean core radius Z, = sourceimpedance
f = frequency Z, = loadimpedance
A = effective cross-sectional area Z.. = shielding device impedance
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height of core
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