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(A Proposal of Measuring Method for Coupling Coefficient between Coils)
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Abstract

With the expression inducted from equivalent ~irenit, of transformer using coupling coefficient K, measuring
terminal voltage, a calculation of coil coefficient with recpect to turn ratio is proposed.

By that method of measuring K, compared with values theorically, this paper confirmed its propriety.

With that method of measuring coil coefficient K, having several couple of coll set, we have clarified the char-
acteristic of K according to changing coil’s position, programming regression of least square method, and then
the expression for function of K is formulated.
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Fig. 1. Ten divided col for measurement

0- + -

X(%)

08 2 Ko ariEet BisEel vl
Fig. 2. Comparison with the measured K and the theoretical K

fREA - BRERMRES



of fj3tel mUel BFPehel BE KT 273
of 2 Hthe AEsd ok 2

aelm Kol REfel B EWBAS EREE
ol WFS BAAREE gl nat kg
o2 Fojal ¥meEe =zadsted A4

et

3.1 9% [Eldh 2UM SR 5

23 33 zo] AA4(N)S} Zeol( )7} b,
27 o] g o] FHA Folxn a2 FA
fiel Aezlg Wl AA =g FA435n K
(Dol A AFE3F Kof MiEfEs 23 49 7ol

28 4+ 2AFARS Al Xol) wet Kot A
o AMAHez 23T Jepha ok 2w
o] el EBA()E 23 £IFA Holv A9

D, :1.45

Di:115 L:444 N, :74
J3 3 235t 2Y
Fig. 3. Cai for measurement

L:444 N;:74

(4] S

0 20 40 60 8 100 120 140 160 180 200
ALy

J3 4 WHisE agmel K
Fig. 4. K between two cais on the same axle

F8E F29 1994 48

DAL BHERE ATR2 RBE

Efgl TEERS & 4+ Ao
K(x)=—0.0409-*—0.38153-x-+0.9767  (4)
aza of K& AlEdojdd Aol 2y 5o

o}.

3.2 10 ZURSl RAKE BN

299 Felot 4547 slelsrdez A
oln A7t e 79} Ko pEfEel ol 4
pre bt et

27 33 o] AskAez Axstn /)
o 27)7} Al Bisl A £ 29} Rew 2
U WiEASE 19 63 2ok

27 6ol X=0(%) A=A 67(%)al 73
2 A% vebilon stz el 2R
9 K 5(%) Pyoll 5o zteh.

K(x)=—0.05466-x*—0.28927 -x+0.90929  (5)

4(5)= Bl 29 Kol thshel A94le =
23 Aolch

£ 2 715N Bl el
Table 2. Parameter of geometrically similar colls

Al = B =24
WE(LAD) | 91522 | EAA) | 932
D 10 14 14 2.0
d 0.058 0.058 0.058 0.058
[ 245 2.45 3.5 35
N 40 40 60 60
1
I
094
084,
X
g 0.7J
2 08
¥ s
o .
0.31 h
021
01 |
04— . —
0 02 05 075 I 125 15 175 2
X*100{%)

2215 Al 49 K
Fig. 5. Representation of K for equation (4)

(149) 65



3.3 Tfie| = Hd|e Yx[of| 2 HEFHE
o} w5t

a¥ 73 o] AflEdl Bd Bl Hz
o ARl LS 37 A =bsle] FALH o sl A7
BAL X5 X/0, (%)% &A% Ko &4
+ 13 83 zd.

A% Zd9 #FEre £,=60(cm), £.=06
(em), N;=100, N;=10, D,=1.0(cm), Dor;="y/"2D,
2 A3 (5 n=1,2,3)

o3 7] 4, Dor& W2 Y Dol g 27do] A
2 o 9%29 D D, DyE vebdch

28 8oll4 EAFRE Ke X=0(%)a Fdes
o] dAgt 2olFE Ef o o7} A b
(%) Aol Eol4im X=200 (%) &, Az

094
osj
%07
goe‘ NN S-S TE S
61
044
38
034
024
!
0.1+ — |
0 2% 50 75 100 125 150 175 200
X(%)
2 6 1B LK
Fig. 6. K of similar cals
L i
1 N, !
| |
| — |
Il ‘/\ _‘,_ i
| JOONIee T x
SOYY T D L ey |‘
Sanecornn s s ol
oo BRI EEN
D’! \‘;y'.\ __’K\“ll : ]Jr §D’
! RPN I (I Lo |
—CCT RIS |
e ity
! '\r\«!--\
N
ol
]
5
1
a8 7. £38 3y
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Table 3. Parameter of coil
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