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TOROIDAL WINDING MACHINE

Teparit Lohlomoh
Piyapong Phromchana
Theppitak  Tianboon
Sunsarn  Yimnarong
Prapat Paisuwanna Advisor

Surin Kumfoy Co-Advisor

ABSTRACT

This thesis presents a prototype of toroidal automatic inductance machine. The
technique for creating an inductor use inserting a wiring inside a toroid. Basically, the size of
a toroid is unchangeable because the infrastructure is limit. Principal of a toriod has frequency
response ranging from 10 kHz to 50 kHz. For precision and facility, a microcontroller is used.
In addition, the study and comparison of inductance value, resulting from a toroidal automatic
inductance machine, are considered to function of frequency. Results obtained from the study,
showing in the section of results and conclusions, are illustrated by graphic. Consequently,
results have been considered. Comparison of calculation and measurement results has been
made. Eventually, development of the toroidal automatic inductance machine will be show in

further works section.
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¥
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General Material Properties for RF Materials

Material |Basic IrenMaterial Temperature1 Relative |Toroidal  Coleor

Mix No. |Powder Permeability ph [Stability (ppm /°C [Cost Code

-1 Carbonyl C |20 280 2.7 Blue/Clear

-2 Carbonyl E |10 95 L] Red/Clear

=3 Carbonyl HP (35 370 2.5 Grey/Clear

-4 CarbonylJ 9.0 280 2.0 Blue/White

-6 Carbonyl SF 8.5 35 2.0 Yellow/Clear

-7 Carbonyl TH (9.0 30 2.0 White/Clear
Carbonyl

-8 35 255 2.5 Orange/Clear
GQ4

-10 Carbonyl W 6.0 150 4.7 Black/Clear
Carbonyl

=12* 4.0 170** 15 Green/White
Oxide
Carbonyl

=15 25 190 3.1 Red/White
GS6

-17 Carbonyl 4.0 50 3.1 Blue/Yellow
Hydrogen

-42 40 550 1.4 Blue/Red
Reduced

-0 Phenolic 1 0 1.0 Tan/Tans

new

structures.

*Non-linear

Power Conversion and Line Filter Applications.

g Temperature stability values, averaged from -55C° te +125C° are listed for closed magnet

**Mix 17 was developed as a temperature stable alternative to mix 12 and is recommended for all

Note: For information an Mix #'s 8, 18, 26, 28, 33, 40 and 52 see Micrometals Catalog 4 for

designs.
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- 9 180 59U 20 kHz

2002 /03/27 265153

yal

Stopped

CH1=20V CHZ=100mV: s : : 10us/div
AC 1T AC 11 : T : : (1Bus/div)
: : : ¢ = ; 3 NORM 100MS /s
e el o 2]

=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : ON CHl [ ~——m—e=- Main : 10K Mode : AUTO
BW : FULL CH2 ! ———mmme Zoom : 2K Type : EDGE CH1 4
Deiay : 0.0ns
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Stopped
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2002/03/27 212611

CHI=20V
AC 1071

1ous/div

=Fiter= =0Offset= =Record Length= =Trigger=
Main 10K Made : AUTO
Zoom 2K Type : EDGE CH1 &
Detay : 0.0ns
Hold OFF : MINIMUNM
'
#1 140 50 20kHz
Stopped ¥ 2002 /03 /27 21:07:16
CHI1=20V CHZ=200mY 10Us /v
ac 1o AC 11 (10us/div)

_ NORM100MS /s

Traceﬁ e

Max
i gacei=/ Juet A

=Filter= =0Offseli= =Record Lenglh= =Trigger=
Smoothing 1 ON cHY I -~ Main 10K Mode . AUTO
BW @ FUlL CHZ @ ==——em—— Zoom - 2K Type : EDGE CH1 4
Deiay 0.0ns
Hoit OffF MININMUM
v
=t
- 120 38U 20kHz
Stopped R 2002/03/27 21:10:36
CHI=20V CH2=200mV: 1ous/av
AC 11 : P (10us/div)

AC 101

L NOBSA TOMS /5 -

e =

a4

Freq 20 83knk

Smoothing : ON

=Filter=

BW : FULL

=Trigger=
Mode ! RUTO
Type : EDGE CH1 &
Delay : 0.ons
Hoild Off : MINIMUNM
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- % 100 59U 20 kHz

2002/03/18 22:5755

- Siopped
CHI=20V CH2=100mV: 10us/div
AC 11 : (18us/div)
NORM T00MS /s

AC 1001

=Tracel= Max 40; 80V
=Trace:

39; 44V

64;10mv

Freq 19.92kHz
Freq 19:92kHZ

- 9 80 59U 20 kHz

4

=Trigger=
Mode : AUTO
Type : EDGE CH1 &
0.ons
MINIMUM

2002/03/27 21:42:52

Stopped
CHI=20V
AC 10:1

10us/div
(10us/div)

Freq 20;33kH

=Filter= =Record Length= =Trigger=
Smoothing : OM Main @ 10K Made @ AUTO
BW © FULL Zoom : 2K Type : EDGE CH1 &
Delay : 0.0ns
Hotd Off - BAININMUM
'
=t
- N 60 591U 20
| 20062 /03/27 21:46:54
kHz CH1=20V CHZ=1V : 10us /v
 NORM 100MS /5

AaC 101

%Trace1= Max
=Trace2= HRms

=Filter= =0ffset=
Smoothing : ON CH1 o= -
BW @ FULL CH2 | ~—————m

=Record Length= =Trigger=
Main 106 Mode - AUTO
Zoom 2K Type : EDGE CH1 4
Detay 0.0ns
Hotd OFff : MINIMUM
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1ous/div
(10us/div)
NORM 100MS /s

Stopped q
CH1=20V E

=Filter= =0ffset= =Record Length= =Trigger=
Smoothing OoN CH1 . cmemee Main : 10K Moade AUTO
BW @ FULL CHEF Zoom 2K Type ! EDGE CHt 4
Detay 0.0ns
Hold OFff MININUM
- # 20 s8U 20
Stopped X 2002 /03 /27 215939
kHZ CH1=20V CPQ?SY ] (:x;g)
g/ Ad neonsiglien.e
| 1
-TraceiT- Ltad
=Tracez= FRms 3.775v 7 o o
=fiter= =0ffset= =Record Lengih= =Trigger=
Smoeothing : ON CHI [ ———we== Mamn 10K Mode @ AUTO
BW : FULL CHZ I e Zoom 2K Type Z. EDGE CH?1 _'jt-_'ns
myo.ff z MINI:IJM
9]1513Nﬁﬂ1571ﬂai’)0ﬁ 2
r
(N) 180 160 140 120 100 80 60 40 20
L(mH) | 3.385 292 |2.54 1.56 1.19 | 0.89 ;048 | 0.27 0.06
L(mH) | 3.18 2:585:3.05 - = 1<1:56 .14 1074 043 ;02 0.053
L(mH) 2.59 2:05 | 156 1152 0.8 0.512 | 0.288 ] 0.13 0.032
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