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Name Suwan Attahakul Department of Electrical Engineering, Date Deg,, 1967

ABSTRACT

The retarding torque of an eddy-current brake is calculzted as function
of the angular velocity of the rotor and of the dc exciting current, The
electromagnetic field components are found in B -~ H cuzve, Solving the
force equation over the rotor disk yields the total retarding power of brake,
If the windings in the core are excited by a direct current and the rotor
disk is a solid copper body, eddy currents are induced in the copper by
relative motion between the disk and the magnetic field generated by the
core, Interaction of the magnetic induction and the induced e¢ddy currents
produce a retarding torque which is a function of the dc excitation current,
disk speed, and magnetic and electric properties of the solid copper. Such
a device can therefore, be used as a brake for determining the torque-speed
curves of electric motors, The rotor of the brake is mounted on the bearings,
permitting direct meansurement of the torque by means of a spring balance,
As the entire retarding power is converted into heat generated in the rotor
disk, this method of loading is especially applicable for testing small motors
with a high-speed range, In such a case, the physical size of the brake is
smatl, the temperature rise in the core windings and the rotor disk are
moderate, and construction of the brake is simple. Short-term torque
meansurements of medium-size motor are also possible to use the experi-
meatal eddy current brake without forced-air cooling,
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Name Suwan Attahakul Department of Electrical Engineeriag, Date Qecg 1967
ABSTRACT

' The retardiag torque of an eddy-current brake ie calculated as function
of the angular velocity of the rotor aund of the dc exciting current. The
electromagnetic field components are found in B « H cazve, Solving the
force equation over the rotor disk yields the total retarding power of brake.
I the windings in the core are excited by a direct curreuat and the rotor
disk is a solid copper body, eddy currents are induced ia the copper by
relative motion between the disk and the magnetic field generated by the
core. Interaction of the magnetic induction and the induced eddy currents
produce a retarding torque which is a function of the dc excitation current,
disk speed, and magnetic and electric properties of the solid copper. Such
a device can therefore, be used ag a brake for determining the torque-speed
curves of electric motors. The rotor of the brake is mouated on the bearings,
permitting direct meansurement of the torque by means of a spring balance.
As the eatire retardiag power ie converted into heat generated in the rotor
disk, this method of loading is especially applicable for testing small motore
with B high-speed range. lo such a case, the physical size of the brake ia
small, the temperature rise in the core windings and the rotor disk are
moderate, and construction of the brake ia simple. Short-term torque
meanpurernente of medium-size motor are also possible to use the experi-
mental eddy current brake without forced-air cooling.
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Name Suwen Attahakul Department of Electricul Englaeering. Date Nog. . 1367
ABSTRACT

The retarding torque of an eddy-current brake is calculated as function
of the angular velocity of the rotor and of the de exciting current. Tho
electromagaetic field components are found in B - H corve. Solving the
force equation over the rotor disk yieids the total retarding power aof brake,
U the windiogs ia the core are excited by a direct current and the votor
disk i8 a solid copper body, eddy curreants are induced in the copper by
relative motion between the disk and the wmagunetic field generated by the
core. lateraction of the magnetic induction and the ioduced eddy currents
Praduce a retardiag torque which ia a functioa of the dc excitation current,
disk speed, and magnetic and electric properties of the eolic¢ copper. Such
a device can therejfore, be used as & brake for determiniag the torguo-spead
curves of electric motore. The rotor of the brake is mounted on the bearings,
Fermittiag direct meansuremant of tho torque by means of a apring balances.
A5 the entire retardiug power is converted into heat geasrated in the rotor
disk, this method of loading is eapecially upplicable for testing small motors
with a high-spaed raoge. Ia such a caee, the phyeical size of the brake is
small, the temperature rise ia the core windings aad the rotor disk are
moderate, and construction of the brake is eirnple. Short-tern torque
mezasurements of medium-size motor ase also possible to use the experi-
mental eddy curreat brake without forced-air coo ling.
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Nomo Suvan Sfttahakul  Dopartment of Sleciricnl Foglacoriug, Doio HoG.a1287

ABSTANOT

The reterding toreue of an eddy.carvent braiic i8 enlowlatod no fuarctioa
oi the aogular voiacily of the roter and of (e < cxeitiag curreat. The
eloctzomagaetic fieid componenty ave fouad ia B - H caove, Seolviag the
foree epuatiou over the roloy dich yielde the Wic) rotarding ponasr of hroke,
K the windinge ia the core are oxeited by n dircet curreont and the Lotoe
£iek 8 a solid enpper tody. cddy cuprentd are induced o the coppor By
wolative motian betwoza the disk aad the maguctic field generated by tho
€are, Intorzctian of the meagaetic induction and the induced cédy currents
produce B retardiog torine which is a faactiou of the dé axcitation caereat,
dizk apecd, and muognclic and eleciric propevties of the solid copper. Such
i device con therefore, bo used ur a Lrake for determining the torjuc-apecd
curves of elsctric moaizre. The rolor of the brake ie mounted oa the beavings,
permiiting direct meaieuvrement of the torijue by means of o spriny balauce.
£ & the eotire retarding power ib eaaveried juto heat geaerated in the rotur
digk, thix method of loading is especially epplicable for testing smeall motors
with e high-specd raage. In such & case, the phyaical size of the breke in
tmzil, the temperature rise ia the core windiags and the rotor sdisk are
modgrate, sad construction of the brake is gimple. Fhori.tern toraue
triepneursaments of medium-elze motor are elac pessible to sse the experi-
moatat eddy cursent brale without foveed-air caoling,
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ABSTRAGCT

The retarding torque of H.I:L”E:dd}r-current brake is calculated
as function of the angular velocity of the rotor and of the dc exciting
current, The electromagnetic field components are found in B « H
curve, Solving the force equation over the rotor disk yields the total
retarding power of brake, If the windings in the core are excited by
a direct current and the rotor disk is a solid copper body, eddy
currents are induced in the copper by relative motion between the disk
and the magnetic field generated by the core., Interaction of the magnetic
induction and the induced eddy currents produce a retarding torgue
which is a function of the dc excitation current, disk speed, and magnetic
and electric properties of the solid copper, Such a device can, therefore,
be used 25 a brake for determining the torquewspeed curves of electric
motors. The rotor of the brake is mounted on the bearings, permitting
direct measurement of the torque by means of 2 spring balance, As
the entire retarding power is converted iuto heat generated in the rotor
disk, this method of loading is especially useful for testing small motors
with a high.speed rauge, In such a case, the physical size of the brake
is small, the temperature rise in the core windings and the rotor disk
are moderate, aud construction of the brake is simple, For short-term
torque measurements of mediumw-size motor it is also possible to use
the experimental eddy current brake without forcedwair cooling,
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PREFACGE

In the small series motor, we often find confusion arising
in the determination of the characteristics of the motors, with
high speed of ebout 1, 000 « 5,000 rpm, or more, Ordinarily we
use the dynamometer to determine the torque, Dynamometer is
an instrument which is very dilficult to construct, and its friction
is very trouble. Thus we can not investigate the torque of the
motor ag accurately as we want,

It is the purpose of this thesis to analyse and investigate
an"eddy current brake" with a2 view to overcome the above
mentioned difficulty, "Eddy current brake'" is very popular,
because it is very simple to construct and gives &2 good result
when it is used for both high speed and low speed motors,

The auther wishes to investigate and study only the
construction, the appearance and some properties of the "eddy
current brake”, It can be further used in the laboratory after
thig investigation.

The autherfs thanks are extended to Mr, Niran
Kanchanakanti, the supervisor of this thesis, to the staff of the
workshop for their devices and assistance in the construction of the
apparatus. The auther alsc wishes to express their thanks to the
laboratory staff of the electrical testing department of the
Metropolitan Electricity Authority, for their assistance which
made this thesis possible,
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