TOSHIBA

APPLICATION NOTE
M-3

Magnetic Amplifier Regulation of Switch Mode Power Supplies
Temperature Rise in Saturable Reactors

Az a Magnetic Amplifier operates, the magnetic Nux in EXAMPLE
the saturable reactor changes as the magnetic hysteresis

loop is traversed. There is some loss associated with this Calculate the temperature rise in an MS
flux change. In an actual device this Core Loss, or lron 12x8x4.5W core with 12 turns and a 15 pWb Flux
Loss, leads to an increase in tenpersture of the saturable change at 200 kHz.
FEACLOE.
, ol St 0,48 g0 e,
T calculate the te rise, the flux change, Ady, TEA REXF.J¥Y. COfe
st be known, From the flux change, the d'mlgf:.] s determined from Table | (Area = 6,75 mm? in this case):
density, AB, of the core of the Magnetic Amplifier can be 4B =(15x10%)/(1226.75)
determinad: = 1.9% 10FTMT °
AB = AD(N-A) [MT] (1 ~019T
when From Figure |, the Core Loss/Volume for 0.19T at 200
4% = Flux change [Wb] kHz is determined 1o be about 0.5 mW mm?,
M = Mumber of tums of wire around core
A= Cross-Sectional Area of Core |md) The Volume of an M5 12x8x4 5W is found to be 212
mm? from Table 1. Therefore, the Core Loss is about 100
Figure 1 & used 1o determing the Cone LossV olume, mw
Multiplying by the volume of the core, viekls the Core
Loss, The temperature rise is determined from Figuee 2. . Using Figure 2, for a Core Loss of 100 mW in an M5
12584 5W core, leads to a predicted femperature rise
If the temperature risc is oo large, increasing the of about B°C. [Pleass note that there is a possibility of an
number of turms can decrease the fux change, acditional lemperatuine rise due 1o the wound wire itself,]
Table 1
Toshiba Amorphous Saturable Cores - MS Series
Core  Size Cross-Sectional H:ﬂi: Total Core
Part Mumber 0.0, I.Lp, Height Arca Path gth Flux Valume
fem] ] (e fr?] fram] W] [
MS TedndW .o TS 45 . 338 e L - S N [ — .64
BS SxTed S Wi , TR I I I . T . 1. J— 40
S S Tud SW . L T i I . T - T . ) [ T—— -85
MS 10xT=4 5%W . _. B [ [ I T L | L T E i . 135
MS 1064 5W ... 10............ T B I — i L i ) 95 ) R 169
MS 12x823%W ..., B | . . T T .| [ E I i F— 141
MS 12x8x4.5W ... B [ — T E e T L . ) T [ | [ 212
MS 14xfxd 5W ... I L — S E e T 1 [ S ——— " Y L T - 50
ME 15x10x3W ......... B . T 0 i T 563 T A b e 221
ME 1521024 5W o 15 D0 5 e B84 . . . L A%2
MS 18x12x4.5W ... 18......... B [ S—— I N LN . J— L 7 N AT s L ATT
MS 21x14x4.5W ... 21 B . S E . T [ O —— b L | T 11040 e, 650




Figure 1
Cons Mum vs Flux Dansity Change
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Figure 2
Temperalura Aise vs Cora Loss
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