TRANSFORVER W TH AMORPHOUS ALLOY CORE Field of the invention: The present
invention relates to a transfornmer with an anorphous all oy core forned
usi ng an anor phous nagnetic ribbon, and nore particularly, to 5 a
transfornmer with an anorphous alloy care formed using an anorphous magnetic
ri bbon, wherein the capacity of the transfornmer can be increased.
Description of related art: Recently,-the-energy-saving for a transforner

10 connected to an electric apparatus is being required wth an increase in
el ectric power demand. As one exanple, an attenpt has been nade to provide
an inprovenent in a transforner in which an anorphous nmagnetic ribbon is
used to for nTRANSFORMER WEFH AQTQRPHEORISeHdeOY KORBss due to a core | oss of
the core constituting the transforner. There is such a type of a
transforner in which a core and a wi nding wound around the core are
contained in a vessel of the transformer, and an 20 insulating cooling

medi um i ncl ddiedg &f itdsuliatiengtiodt: such as a mineral oil or an insulating
gas such as SF6 gas is encapsulated in the vessel of the transforner (for
exanpl e, see JP- A 2000-T¥z6 e serHernyentien &eLpAAST 8PmBr in which a core -
2 constituting the transfornmer is covered with a casing, and silicone oi
is filled mﬁﬁﬁ@ﬁﬁﬂﬂgmﬁﬁﬂWﬁqu%ﬂ amorphous alloy core formed using

an amorphous magnetic ribbon, and more particularly, to
5 a transformer with an amorphous alloy core formed using
an amorphous magnetic ribbon, wherein the capacity of

the transfermer can be increased.

Description of related art:
Recently, the energy-saving for a transformer
10 connected to an electric apparatus is being required
with an increase in electric power demand. As one
example, an attempt has been made to provide an
impreovement in a transformer in which an amocrphous
magnetic ribbon is used to form a core in order to
15 decrease the loss due to a core loss of the core
constituting the transformer.

There is such a type of a transformer in
which a core and a winding wound around the core are
contained in a vessel of the transformer, and an

20 insulating cooling medium, including an insulating cil
such as a mineral ocil or an insulating gas such as SFg
gas 1s encapsulated in the vessel of the transformer
(for example, see JP-A-2000-82625).

There i1s also & transformer in which a core



exanpl e, see JP-A-06-120049). Sunmmary of the invention: 5 The anorphous
magnetic ribbon used for formng the core of the transfornmer as descri bed
above has a thickness on the order of 0.03 mmand a high electric
resistivity and hence, has an excellent nmagnetic characteristic such that a
decrease in core 10 loss to 1/3 to 1/4 of that of a usually used core nade
of a silicon steel can be expected. However, for the reason of constituents
of the core, the core has a saturation flux density of about 1.56 T (tesla)
which is Ioﬁ€P559t2@l@ﬁoﬁhﬁnﬁéapﬁéﬁf@ﬁétl@aﬁ@ﬁﬁf? FIHh 6f casiide silicon
steel. For thi son, in éhe transfornmer with the anDrphous all oy core,

the size of fh é& &cpie R e§§a;99§e|n895§§@dtpﬁ S§AFeMS o “d¥t er mi ne t he

rat ed voltagg foi t he trg orge Z@b he sanme |l evel as for 20 the
transformer WERPthe SFFi s08&et ‘Wth the increase in size of the
core, an increase in size of the mnndlng wound around the core is also

i nduced. As a result, the transformer with the anorphous alloy core has an

essenti al g@ﬂmgggagg Eﬂgtlkgg %nhhre 25 transformer is heavy in weight and
| arge in size, as npar éd” w ththe transformer with the silicon steel

core. - 3g Vany atte”p@ﬁeh§§8fﬁﬁgﬂsnﬁgﬁn%91ErQKb%%n L IROeFENt S in core

nanufacturlng t echnol ogy an
forming the core of the transformer as described above

has a thickness on the order of 0.03 mm and a high
electric resistivity and hence, has an excellent
magnetic characteristic such that a decrease in core
10 loss to 1/3 to 1/4 of that of a usually used core made
cf a silicon steel can be expected. However, for the
reason of constituents of the core, the core has a
saturaticn flux density of about 1.56 T (tesla) which
is lower by 20 % or mcre than that (about 2.01 T) of
15 the silicon steel.

For this reason, in the transformer with the
amorphous alloy core, the size of the core is
necessarily increased in order to determine the rated
voltage for the transformer at the same level as for

20 the transformer with the silicon steel core. With the
increase in size of the core, an increase in size of
the winding wound around the core is also induced. As
a result, the transformer with the amorphous allcy core
has an essential disadvantage that the entire

25 transformer is heavy in weight and large in size, as
compared with the transformer with the silicon steel

core.



structure of the core, but in the present situation, it is difficult to
provi de drastic inprovenents due to an 5 essential problem associated with
anor phous materials. The present invention has been acconplished wth such
circunstance in view, and it is an object of the present invention to
provide a transforner with an anorphous alloy core, wherein the |loss due to
a loss (a 10 core loss) of the anorphows -all oy core can be further
alleviated, and an increase in capacity can be provided. To achieve the
above obj ect, accordi naY REHFESS dpyec s FElg e RIOHIRE present
invention, 15 there is prqvided a transfornmer with an anorphous alloy core,
conpri sing t FARSPIFHER CCortle MOLY mﬂqﬁﬁ%ﬁ}%ﬁ+n%ﬂﬁﬂﬁﬂﬂﬂk9%ﬂP%Vyéﬂ?e made
usi ng an anorphous magnet i ri bbon, and a w ndin unt.ed on the core, and
a tank in mﬁEEHC?H % P n§%§rﬁ§FEboﬁF@nﬁ§ é&ﬁ%ﬁg&éﬁfqﬁfﬁﬂ%ﬁec¥%rized in
that a liquid ig. Ec%gﬁgl%ted i@.thedrtan sqQ_as to coq;a%% wi.th the core
constituti nglgn Tof * tPaks orlr%igr Sttt SRR e Atk %o ap%rfor m a
function of %@?%ng'a{ig g%la%lglms%ls%%tcli%@e%f W83 Qo 8, LOGe A iECOrding to
a second aspect "an eafuré of the present Tnvention, there’i's provided a

transforner wth an aﬁggp§9%§e%klg% %EQKHPQEQHHQéHJJdé%%ﬂf¥§ﬁ§d contents
i ncl udi ng an anor phous all oy core-nade using - 4
with such circumstance in view, and it is an cbject of
the present invention to provide a transformerrwith an
amorphous alloy core, wherein the loss due to a loss (a

10 core loss) of the amorphous alleoy core can be further
alleviated, and an increase 1in capacity can be
provided.

To achieve the above object, according to a
first aspect and feature of the present invention,

15 there is provided a transformer with an amorphous alloy
core, comprising transformer contents including an
amorphous alloy core made using an amorphous magnetic
ribbeon, and a winding mounted on the core, and a tank
in which the transformer contents are contained,

20 characterized in that a liquid is encapsulated in the
tank so as to contact with the core constituting one of
the transformer contents within the tank to perform a
function of inhibiting the dissipation of heat of the
core.

25 According to a second aspect and feature of
the present invention, there is provided a transformer

with an amorphous alloy core, comprising transformer

contents including an amorphous alloy core made using



an anor phous magnetic ribbon, and a wi nding nounted on the core, and a tank
in which said transfornmer contents are contained, characterized in that a
silicone liquid is encapsulated in said tank so as to contact with the 5
core constituting one of the transformer contents within the tank to perform
a function of inhibiting the dissipation of heat of the core. According to
a third aspect and feature of the predemt invention, there is provided a
transfornmer 10 with_an anorphous all oy core, conprising transforner

contents i ncIaEPdlaﬁ'é’ré’ﬁoélﬁoFﬁ%ﬁsFlé? TP ABTre ARt d‘slir}fbm%ri“%fﬁb’ﬁﬁmo?}% magnet i ¢

bb d di t th t whi
::angporﬁgr Bﬁt%ﬁ#%g nngpég 55 éﬂleéﬁgﬁgéFggﬁfgﬁda Q¢é%r ééﬁ ?%%%e liquid
15 i | at ed K t t t-h titut
one of tho t PaRsFOMRr "egu: She %%haefrmZ%Cf 1e" B e i TR on of

|nh|b|t|ng th I .SSi [ of, e care L0 rai.se th erature of
the core. 20~ cggr %%r?g&t%g(%g ?Lourt h aspeckt “End ¥ eé)t ucroentafCtt lethp?%gent

[ nvent o, thece | 3 oaEovlded atrans! auier it anamrphous, al Loy core,

conpr|5|ng t ransf orner ~ con t's |nclu I'ng an anorp ous oy core nmade

using an ampr ERQHStHEQQQBkCt ?Qg%or%ﬁ% %dﬂd%deJd?“HHH¥$ Qi ep difie core,

and a tank in mhlch the transfo contents ~are contained, characterized
in that a plastkephased o¢oakhbrdornsubatisrg material is mount ed around an

outer periphery of the winding so as to contact with the core
According to a third aspect and feature of
the present invention, there is provided a transformer

10 with an amorphous alloy core, comprising transformer
contents including an amorphous alloy core made using
an amorphous magnetic ribbon, and a winding mounted on
the core, and a tank in which the transformer contents
are contained, characterized in that a silicone liquid

15 1is encapsulated in the tank so as to contact with the
core constituting one cf the transformer contents
within the tank to perform a function of inhibiting the
dissipation of heat of the core to raise the
temperature of the core.

20 According to a fourth aspect and feature of
the present invention, there is provided a transformer
with an amorphous alloy core, comprising transformer
contents including an amorphous alloy core made using
an amorphous magnetic ribbon, and a winding mounted on

25 the core, and a tank in which the transformer contents
are contained, characterized in that a plastic-based

coating insulating material is mounted around an outer

periphery of the winding so as to contact with the core



- 5 constituting one of the transfornmer contents within the tank to
performa function of inhibiting the dissipation of heat of the core, and a
silicone liquid is encapsulated in the tank so as to contact with the 5
core to performa function of inhibiting the dissipation of heat of the
core. According to a fifth aspect and feature of the present invention, in
addition to any of the first to fourtth features, the liquid adapted to
performthe 10 function of inhibiting the dissipation of heat of the core
is a siliconCisditdtHaE g Aoviere idoiaser Aty Thtaisi %ed aspect
and feature of the present invention, in addition to the fifth feature, the
silicone |iqliedknhas £Qﬁ§ﬁﬁﬂzﬁlﬁ%?Qﬁ“¥1é§?1?ﬂ§qﬁﬁ%ﬂgi % range of 180'C to

320' C. Accordi.ng.to.a sev h aspect .and feature of the present jnvention,
T addi ¢ on £ ST X Sy BF (HE S omid (i IR R ¢
viscosity coefficient .in a ran of from?20 cSt to 50 ¢cSt.. 20 According to
an eighth asﬁgctengr?é)sfu&z?tt&rde 3¥ %%[ehetaﬂkeés@ntasl n%?en%%rﬁcﬁ nwjatéai@?%n to the
fifth feature, t il e liquid .has t. r.at. flash point in a
range of 80'C%rteor%§2%'eéjf§n g 53%5%12% \?lafsclglrsﬁit%ylatclg{ ftl(}{:el ent in a range of

from20 cSt qugqpa%§058%f AGCar dj gh%Pd%f@.”th aspect and feature of the
present invention, there is provided a process for

According to a fifth aspect and feature of
the present invention, in addition to any cf the first
to fourth features, the liquid adapted to perform the

10 function of inhibiting the dissipation of heat of the
core is a silicone liquid having a lower viscosity.

According to a sixth aspect and feature of
the present invention, in addition to the fifth
feature, the silicone liquid has a temperature of flash

15 point in a range of 180°C to 320°C.

According to a seventh aspect and feature of
the present invention, in addition to the fifth
feature, the silicone liquid has a dynamic viscosity
coefficlent in a range of from 20 cSt to 50 cSt.

20 According to an eighth aspect and feature of
the present invention, in addition to the fifth
feature, the silicone liquid has a temperature of flash
point in a range of 180°C to 320°C and a dynamic
viscosity coefficient in a range of from 20 <3t to 50

25 cSt.

According to a ninth aspect and feature of
the present invention, there is provided a process for

operating a transformer with an amorphous alloy core,



operating a transforner wth an anorphous alloy core, - 6 conprising
transforner contents including an anorphous alloy core nade using an

anor phous nmagnetic ribbon, and a wi nding nounted on said core, and a tank
in which the transformer contents are contained, characterized in 5 that
the transfornmer is operated in a manner that a silicone liquidis

encapsul ated in the tank so as to contact with the core constituting one of
the transfornmer contents within the tank to performa function of

i nhi bi ting t RETBF<Sipat CERNSERERT SRS LF0 WWGHEHE T aArs aMHPhBVhper at ur e
of the core, &EF silicone Iiguid havi ng a tenperature of flash poipt in a
range of 1881€EC¥0C836 BadRdUZ d¢naR ETVIEEGS agaG T it &Y ange of
from20 cSt to 50 cSt. According to.the present, inventian, it. is /15
possible to 8e8ﬁ8§%8gtW8ng§g §EnERAF &R 1 RE §n$ﬁﬂﬁbd§‘¥h%ﬁpc%W% by the
inhibition of th di ssipatiqn. of the heat .of the anorphous all.qy core.
mherefore, ¢ra5sEtED) EBPEORR ava” sHAReresse A sad Y 0 t he
transfor mar gndctonBr o¥LAe eLhee20;Lr apslarer shaul Rachar agker istics
excellent in e prevention of "di sasters and the environnental

o SO R SR NSNS PP e coli ey possessed by
to the preseRbntact with the core constituting one of the
transformer contents within the tank to perform a
function of inhibiting the dissipation cof heat of the
10 core to raise the temperature of the core, the silicone
ligquid having a temperature of flash point in a range
of 180°C to 320°C and a dynamic viscosity coefficient in
a range of from 20 ¢St to 50 cSt.
According to the present invention, it is
15 possible to decrease the loss generated in the
amorphous alloy core by the inhibition of the
dissipation of the heat of the amorphous allcoy core.
Therefore, it is possible to achieve an increase in
capacity cof the transformer and to provide the
20 transformer having characteristics excellent in the
prevention of disasters and the envirocnmental
protection in addition to an energy-saving property
inherently possessed by the transformer with the
amorphous alloy core.
25 With the process according to the present
invention, the transformer is operated with the
silicone liquid, particularly, the silicone liquid

having the lower viscosity used as the liquid



invention, the transforner is operated with the silicone |iquid,
particularly, the silicone liquid having the | ower viscosity used as the
liquid - 7 contacting with the core constituting one of the transforner
contents within the tank to performthe function of inhibiting the

di ssipation of the heat of the core. Therefore, it is possible to decrease
the 5 loss (the core |loss) of the anorphous alloy core and to further
enhance the energy-saving property inherently possessed by the transfornmer
with the anDFBﬁ66§téPBontgo¢ e CPHEr copsEdt it inGataire L aridiadvant ages of
the 10 invention w || becone apparent fromthe follow ng description of the

enbodi nent s 6F2PRECFAGENEPBRCREReH L 1A e Gl réli¥orr WlRST HHE" ddtonpanyi ng

drawi ngs. Bri.ef description.of draw_ngs: .15 Fiqg., | is a. vertical
Cr 05S- Sect i ORANCYTEw BF TANEPARINGr fEE WCH ER Y FHod RISy G e
according to ancegbodiqgntegfrtheigresentSiné %tkon. @ 3'2 %ﬁla sect i onal
vi ew t aken aFgﬁg 8 Fine "FrErP ghq h&ﬁiﬁ& Ch ra sﬂﬁ' i SA t %hg
amor phous 20, 8LLoY 60" 8,85 $aaun Lo Ehg oboassardi ng o the . epediqrent of
t he present invention. Fig. s afront viéw of thé anorphous alloy core
constituting a r Wt a u |_J - in Fig. 1
accordi ng tofPEgh%%bggﬁgégg t%% Epg?ﬁg %?ggg tigﬁggﬁ?¥b%$H%f%%%M}

possessed by the transformer with the amorphous alloy

core.

Other objects, features and advantages of the
10 invention will become apparent from the following

description of the embodiments of the invention taken

in conjunction with the accompanying drawings.

Brief descripticn of drawings:

15 Fig. 1 is a vertical cross-sectional view of
a transformer with an amorphous alloy core according to
an embodiment of the present invention.

Fig. 2 is a sectional view taken along a line
IT-IT and showing the transformer with the amorphous

20 alloy core as shown in Fig. 1 according to the
embodiment of the present invention.

Fig. 3 is a front view of the amorphous alloy
core constituting the transformer with the amorphous
alloy core shown in Fig. 1 according to the embodiment

25 of the present invention.

Fig. 4 1s a vertical cross-secticnal view of
a winding constituting the transformer with the

amorphous alloy core shown in Fig. 1 according to the



Fig. 4 is a vertical cross-sectional view of a wi nding constituting the
transfornmer with the anorphous alloy core shown in Fig. 1 according to the
- 8 - enbodi nent of the present invention. Fig. 5 is a characteristic
diagram of the relationship between the tenperature of the core and the
core loss in the transfornmer with the anorphous 5 alloy core according to

t he enbodi nent of the present inventié&n- Fig. 6 is a vertical
cross-sectional view of a transformer with an anorphous alloy core

accor di ng t o SMRGHAEN te o dilYRe M Sfetthe Ipredseit™ i nvention. 10 Fig. 7 is a
sectional view taken algn l.i ne I1-VI1 and show ng the transforner with
t he anorphous al | oy cgﬂgqs%’om i FEAF 2 G HESH i a3 T AR bt HeF  enbodi ment
of the present ,inventiaon.  Fig. 8 iis a vertical cross-sectional view of 15 a
t ransf or mer \ﬁetlﬁtér?ne?rt?&rppl?@&g"eﬁq @ec&reé“pa?cr@%udﬁ%djf Sh‘;"a FUrS HE® enbodi nent

of the present inventi.on.. EFig..9 is a sectiaonal. view taken along a line
| X-1 X and sh Wengfotrﬁe ltOrSzic’nsl ortr]?gr tvﬁatnt’?srf énegrrﬁ"rlp oushe al"fo 6}-(‘:%1%% shown in

Fig. 8 accordi e _f t_reﬁr e di (I e Jpr.ese { hvention.
Det ai | ed esgrliri% [ %r?g%f atclhéré) v H%OO@% I:e%%éill%{eerﬂ s 0 tgjet Bgarnés%bon?prrer with an
anor phous al I-ﬁ,}(reglc&ri%naccor ding to the present invention wll now be

. .1 .
described with reference to the
Fig. 6 1s a vertical cross-sectional view of

a transformer with an amcorphous allcy core according to
another embodiment of the present invention.

10 Fig. 7 is a sectional view taken along a line
VII—VII and showing the transformer with the amorphous
alloy core shown in Fig. 6 according to the other
embodiment of the present invention.

Fig. 8 is a vertical cross-secticnal view of

15 a transformer with an amorphous alloy core according to
a further embodiment of the present invention.

Fig. 9 is a sectional view taken along a line
IX—IX and showing the transformer with the amorphous
alloy core shown in Fig. 8 according to the further

20 embodiment of the present invention.

Detailed description of the invention:

Embodiments of a transformer with an
amorphous alloy core according to the present invention
will now be described with reference to the

25 accompanying drawings.
Fig. 1 is a vertical cross-sectional front

view showing one embodiment of a transformer with an



25 acconpanying drawings. Fig. 1 is a vertical cross-sectional front view
showi ng one enbodi nent of a transfornmer with an - 9 anorphous alloy core
according to the present invention, and Fig. 2 is a side view taken along a
line 1I-11 in Fig. 1. In Figs. | and 2, the nuneral 1 denotes a tank of a
transforner, which is provided at 5 its upper portion with an opening which
enables the renoval and insertion of ®Bransformer contents conprising a
core 2 and a winding 3. wound around the core 2, which will be described
her ei naf t er . aTREPhAUReRALCY Gen6t 5o rEdVEr twhitél® EIngsENt he openi ng of 10
the tank 1, and each of the nunerals 5 and 6 denotes a | ead-out term nal
which is nouhPEBNEAPhe2BEVELI4 gndS GoRdEst &d oo treTWidddingg 3.1 e nuner al
7 denotes a |ower fastener. nounted on a bott%n1mﬁthin the tank 1. The | ower

15 fastener 7.Tdlcofpfigedlof &7 WP -menBef Fa fifed ¥ Tahe' bottom within
7o Tospect FOBPYISARICANHI ARge TE-BRGVFBA . AR Terigt RASE Shedr medi ate.
Genot o8 aow RO ndodRBePEF BES s UGEr £ ngCREABS: "ot 0 Te e Bach of the
(100, oSG by TE LU ph LD L S Do Al 3 denotes 3
| over faStene5mgri§99gOQ core Z and a winding 3 wound around the
core 2, which will be described hereinafter. The
numeral 4 denotes a cover which closes the opening of
10 the tank 1, and each of the numerals 5 and 6 denotes a
lead-out terminal which is mounted on the cover 4 and
connected to the winding 3.
The numeral 7 denotes a lower fastener
mounted on a bottom within the tank 1. The lower
15 fastener 7 is comprised of a lower member 7a fixed to
the bottom within the tank 1, rising members 7b
provided at opposite ends of the lower member 7a,
respectively, and a flange 7c provided at a lengthwise
intermediate portion between upper ends of the rising
20 members 7b. The numeral 8 denotes a winding underside-
supporting member mcounted inside each of the rising
members 7Tb cof the lower fastener 7, and the numeral 9
denctes a vibration—-proocfing material which is mounted
on the lower member 7a of the lower fastener 7, and on
25 which the core 2 is placed.
The numeral 10 denotes a plate member

inserted into a space between an upper end of the

winding 3 and the core 2; the numeral 11 denotes a



25 which the core 2 is placed. The nuneral 10 denotes a plate nenber
inserted into a space between an upper end of the wnding 3 and the core 2;
the nuneral 11 denotes a - 10 flange provided at each of opposite ends of
the plate menber 10; the nunerals 12 denotes a wi ndi ng upsi de- supporting
menber nounted between a | ower surface of the plate nenber 10 and the upper
end of the winding 3; 5 and the nunerall 18 denotes a cl anp nounted between
the flange 7¢c of the lower fastener 7 and the flange 11 of the plate
menmber 10. Tﬁéaﬂﬂﬁdpﬁﬁv3d@§n§ﬁi?@FPn&ftﬁ@pQQ%H%F%F%bPﬁxﬁﬁ%nﬁ%@ﬁ%

i nt er posed bet ween e windin upsi de- supporting menper 12 and the w nding
under si de 10m§\é\%ﬁ5r hlgng%nﬁ‘él ega ﬁdqgl Srpek sy 3 e 1zi‘ri'ﬁ"pLEL‘?SS,lC%M'uereby t he
transforner cont engs are sgggorted [ n vi br at i gn- r oof i r}ng rra%r within
the tank 1. THEPPFanB8EoPFBPELonPEAts dars Wl Sed AT T S0t 1 quid 14
serving as an,electrical/therngal 15 insul ating an l.ing .liquid.hrown
into the tanﬁhf ggatSerrn %%ragﬁeﬁé@t F?‘galuPipr?sruleé]tl r?gc;%:ocakrl{1 g"olﬁcﬁnngg fatlmcti on

to the tank'L £6""pelFOriman’ Cal’FFSuaY it |
Pt orabl @ 1 1SorBEr 3 eI P Tedne CPGUFd "1 WEER Sar St e TRET (it on of

| nhi bi ting t hga0cdhsshpathanilethealeaheof 1t BALANE 1 SRIA Rt he core

at a higher tenpérature, in addition to electrical 1 nsulating and

fﬁg' ing functhenpiand wBhebr h8s arThewsinWisgosi Anfskamulthegvigwpoi nts of

transformer contents is interposed between the winding
upside-supporting member 12 and the winding underside-

10 supporting member 8 and clamped by the clamp 13,
whereby the transformer contents are supported in a
vibration-proofing manner within the tank 1.

The transformer contents are immersed in a

silicone liquid 14 serving as an electrical/thermal

15 insulating and cooling liguid thrown into the tank 1 to
perform an electrical insulating and cooling function
and a function of inhibiting the heat dissipation of
the core. It is preferable to select a silicone liguid
14 which performs the function of inhibiting the

20 dissipation of the heat of the core to maintain the
core at a higher temperature, in addition to the
electrical insulating and cecoling function, and which
has a lower viscosity from the viewpoints of the
prevention of disasters and the environmental

25 protection and has physical properties such as a flash
point in a range of from 180°C to 320°C and a
coefficient of dynamic viscosity in a range of from 20

to 50 c¢St. Further, it is most preferable to use a



prevention of disasters and the environnental 25 protection and has physical
properties such as a flash point in a range of from180'C to 320'C and a
coefficient of dynam c viscosity in a range of from20 to 50 cSt- Further,
it is nost preferable to use a - 11 silicone liquid having a flash point
equal to or higher than 250'C and a coefficient of dynam c viscosity of 20
cSt. Fig. 3 is a front view showi ng onélexanple of 5 a core 2 which is one
of transforner contents constituting one enbodi nent of a transforner with an

anor phous  al 1S3y 26FE dd@BE AR 1T e Prasdemelihvadigd bnto 19 FrIR8Yr t he
core 2 is forned wi.nding a plurality of |am nated anorphous netic
bbons 2a  Hanay S r 5L Ao COREMGIEET Fifs BTPAG Ct Hd SHSHONS 4 At s
state into thg wi nding 3 and wi nding the spread portions of the anorphous
magnetic ri b5ois 2a again. Fig. 4 is a front view show ng one exanple of a
wi nding 3 which is one of transforner cont.ents .15 constitutin ne

enbodi nent of a transf oE‘rirge'r 3\?\,1'1’[811 aanrg’aaroarfrtoer eowusShaCf"fJbri/g core HEE rg? n%ft o the

present _ ignvention. Jl gufig: s e 9 nding A Jid S OIRd . winding a

| ower -vol tage el ectric wre Into a co configuration on an inner side,

winding a hi ghers13Q alhiAge Llefidd G e & B 11t B S9id - GoNfH gy ation
outside the lower-voltage electric wre 3a, and disposing a |ayer
i nsul ating materbaloudc helween @S rding to the present
invention. In Fig. 3, the core 2 is formed by winding
a plurality of laminated amorphous magnetic ribbons 2a,
10 then spreading them once, inserting the ribbons in this
state into the winding 3 and winding the spread
portions of the amorphous magnetic ribbons 2a again.
Fig. 4 is a front view showing one example of
a winding 3 which is one of transformer contents
15 constituting one embodiment of a transformer with an
amorphous alloy core according to the present
invention. In Fig. 4, the winding 3 is formed by
winding a lower-voltage electric wire 3a into a coil
configuration on an inner side, winding a higher
20 voltage electric wire 3b into a coil configuration
outside the lower-voltage electric wire 3a, and
disposing a layer insulating material 3¢ between layers
of the electric wires 3a and 3b.
A surface of the winding 3 is an exposed
25 portion of each of the electric wires 3a and 3b.
Therefore, the exposed porticn is covered with a
plastic-based coating insulating material 3d having a

heatproof characteristic, for example, at 30 K (Kelwvin)



of the electric wires 3a and 3b. A surface of the winding 3 is an exposed
25 portion of each of the electric wires 3a and 3b. Therefore, the exposed
portion is covered with a plastic-based coating insulating material 3d
havi ng a heat proof characteristic, for exanple, at 30 K (Kelvin) - 12 or
nore, as conpared with a conventional cellul ose- based insulating material.
The pl astic-based coating insulating haterial 3d which nmay be used

i ncludes, for exanple, a polyan de, a polyethylene terephthalate, a 5

pol ypheny! en8sBPfFde & SaCRAPFr R 1&fd o KOTVgRE1oma bt oh B¥e1 he

pl asti c-based co thgPEnsulatin%? material 3d contacting with an outer

peri pheral sAPF§Ce NP EhegoPE TRt bi tide RiGattittg Rarsf 9% g T Unct i on

for the wi ndin nd a heat .dissipati.on-inhibitin 0 function for the core
o et oper ot aH LaE L faaneFard s net el Yy S 0 AT e drne
to the present _in gntion and.aqgne enbogkgﬁgh of a nEth§ﬁ¥LQﬂ”9 erating the

transformer WirlF e’d%sgPﬁgggl er ow. PP %ﬁ?%ﬂaﬁﬁe 2% vol'tage is

appl i ed tg@ t@ﬁrl %ﬁ%@’ﬁﬂ%\%t E.‘E‘?Etfﬁ'dSCt )l o‘ygifnaigge efncf g, M nding %‘a an

alternating 'n e I over- ectric wre to generate

SR RIS e Ee Ze-plus cengration A e mpanet (U
wire 3b by apsebe¢hionBIRshtackAddCLieR. sThYitcA PRUWBIbheral surface

of the core 2 exhibits a coating insulating function

for the winding 3 and a heat dissipaticn-inhibiting

10 function for the core 2.

The operation of the transformer with the
amorphous alloy core according to the present invention
and one embodiment of a method for operating the
transformer will be described below.

15 When an alternating voltage is applied to the
lower-voltage electric wire 3a of the winding 3, an
alternating current flows in the lower-vcltage electric
wire 3a to generate a magnetic flux within the core 2.
The generaﬁion of the magnetic flux causes an induced

20 voltage to be generated in the higher-~voltage electric
wire 3b by an electromagnetic induction. Thus, a power
source voltage supplied is transformed and delivered.

During the transformation of the voltage, a
heat i1s generated in the core 2 due to a core loss such

25 as a hysteresis loss and an eddy-current loss, but the
dissipation of the generated heat 1s inhibited by the
silicone liquid 14 contacting an outer surface of the

cere 2. In this embodiment, the dissipation of the



source voltage supplied is transfornmed and delivered. During the
transformation of the voltage, a heat is generated in the core 2 due to a
core loss such 25 as a hysteresis |loss and an eddy-current |oss, but the
di ssipation of the generated heat is inhibited by the silicone liquid 14
contacting an outer surface of the core 2. In this enbodi nent, the

di ssipation of the - 13 heat of thecbfe 2 is inhibited even by the

pl astic- based coating insulating material 3d on the winding 3. When the
di ssi pati on Bfﬂatthéfhéglte GPIENE dér &P iPd tieghidiatedy e tRYpEr st ure of the
core 2 is rajsed , 5 and mai,ntai.ned at a hkﬁ%gr | evel . a result_of the

As
rai sing of tR&SFEnFER&LTRe 1OFULRE 1OGr B85 A&t i rESIS ey within
the core 2 is increase and.t he.eddy-current. | 0ss . gener in the core 2
i s decreased, resulti ﬂ'&einn gedgérsééég%ilr?nc&fetl @sg%a?cheoaﬁ gﬂ? (Core 10
| 0ss) gener abed i o bhe; QIar PhOUS (allaygore 2.4 3l overed as, 1 he, Lenperatur e
of the core is faised,” as 'shown in“Fig. 5° Thi 5% mai nl'y ue' 1o A decrease

N eddy- GUr LARt phost ALAcHNS cAIDERhAUS akbaY COne 2 Jul Al o2 dieperature

of 100" C, "a decrease in loss equal "to or _ core | oss
at -general |y 69aihq! 8#PEha! ueRpEaRhe Ac eyedo e Abays: displdbed decr ease

in core loss o the core 2 ensures that a difficulty to increase the flux
density due tasagtgpeeniiahinrebkemoet bhe s2Q namrRheus Ald QhLore 2 can be

i nproved. Therefore, for

eddy-current loss generated in the core 2 1s decreased,
resulting in a decrease in core loss. The loss (core

10 loss) generated in the amorphous alloy core 2 is
lowered as the temperature of the core is raised, as
shown in Fig. 5. This is mainly due to a decrease in
eddy-current loss in the amorphous alloy core 2, but at
a temperature of 100°C, a decrease in loss egual to or

15 higher than 5 % of the core loss at generally room
temperature can be achieved.

The above-described decrease in core loss of
the core 2 ensures that a difficulty to increase the
flux density due to an essential problem cof the

20 amorphous allecy core 2 can be improved. Therefore, for
example, if the transformer according to the present
invention is formed at the same size as a conventiocnal
transformer of an amorphous alloy core type, then it 1is
possible to raise the operating temperature for the

25 transformer from 120°C to 180°C in a range of 15 K to 75
K or higher, as compared with the conventicnal

transformer, and to increase the capacity of the

transformer.



exanple, if the transfornmer according to the present invention is forned at
the sane size as a conventional transforner of an anorphous alloy core
type, then it is possible to raise the operating tenperature for the 25
transfornmer from120*C to 180'Cin a range of 15 Kto 75 K or higher, as
conpared with the conventional transfornmer, and to increase the capacity of
the transforner. - 14 |If the capactty4of the transforner is set at the
sane | evel as the conventional transformer of the anorphous alloy core
type, then a reducti on iifn tsiez€agracitie dortdre sl Evey. iThiet adso

i nfluences the 5 winding 3 nounted on the core 2 to Iargely ronote a
reduction int&ez&3E ﬂﬁga& ﬁﬁ|ﬁ993coﬂﬂﬁ9t%QH§lzﬂﬁﬂq%ﬁﬂ d?

pl astic-based coakp uIatln mat er i 3d and, the silicone I| idto the
B i ng 5 of STER BT PR S OLer et ViR S Do i b ohe Bl B 10 ¢he
raising of t terrper ture of .the enti transf.orner contents, |eading even
to a renmar kaBF‘S CPEFuct i'Sn FRIEVEE -of Trz;l 16y Jﬂlﬁ%%e Yhe | ower-

vol t age eI ectr. h%lwﬁeguéntOU%Q% he hclh%hecrorveol tac%eglhatrlgoefclt ri crovr\gor ge 3b t her eby

further prormtll |ons Si Ze "an ng 3.

Further, the Eéh%‘t%nc’fmt enpar %tf“rt%e%&u*&%n | r%hﬁfﬁnséh%r mer enabl es

reductions in sizes of other coolin cts ‘between tHe wnding 3 and the

core 2 and bghweentthe an@h%gp%a%@q_cuﬁ%ste@l%o%’tJ'_tn%erlef'g\ﬁlatlng

material 3d and the silicone liquid to the winding 3 of

the transformer with the amorphous alloy core enables
10 the raising of the temperature of the entire

transformer contents, leading even tc a remarkable

reduction in size of a cocling duct between the lower-

voltage electric wire 3a and the higher-voltage

electric wire 3b, thereby further promoting reductions
15 1in size and weight of the winding 3.

Further, the raising of temperature of the
entire transformer enables reductions in sizes of other
cooling ducts between the winding 3 and the core 2 and
between the winding 3 and the tank 1, thereby

20 exhibiting a large effect to reductions in sizes and
weights of not only the amcrphous alloy core 2 but also
the entire transformer.

As described above, according to the
embodiment of the present invention, it is possible to

25 1improve the difficulty to increase the flux density due
to the essential problem of the amorphous alloy core 2
to increase the capacity. It is also possible to

provide reductions in size and weight of the entire



20 exhibiting a large effect to reductions in sizes and weights of not only
t he anorphous alloy core 2 but also the entire transforner. As described
above, according to the enbodinment of the present invention, it is possible
to 25 inprove the difficulty to increase the flux density due to the
essential problem of the anorphous alloy core 2 to increase the capacity.

It is also possible to provide reductilens in size and weight of the entire
- 15 transforner, as conpared with the conventional transformer having the

same capaci t i T YL anR Y SHERR 59t FiekD eRBBdFABRENEE B3t ransformer with
an anor phous alloy_core according to 5 the gresent invention. In these
figures, the Eﬁﬁﬁ§#QﬁQﬁ%i VoA Bt eF ARSI ELGYE: 1 and 2 designate the
same portions as those gn Fiqi. 1 agd 2 and hence, tge .description of them
is omtted. The nuneral® % denot’sd An°UpPe? P BREEnETPC14Mar p8sed above a
core 2. The upper_f£ast ener. 15 Aﬁ qgﬁgﬁisedagioan uggercnenggr lga | ocat ed
above the core =2 USW ne gt 1Bh URted %pﬁ% rt2°sRds T BF the upper
nmenber 15a; ane £ e %ﬁg D teﬁ%@t %epgﬁh L se 'H%e giate portion
bet ween | ower g%g§€%§9%3 1 esnoﬁﬁvhe er%ﬁi% : %¥%uhe?a %gﬁ enotes a
winding  UpSiderSUBRAL tdg BBl JOUIY eg; L0 gea0ach gLslbfardope menber s
15b of the upper fastener 15. The nunera denotes a vibration-proofing
same portions as those in Figs. 1 and 2 and hence, the
description of them is omitted.
The numeral 15 denotes an upper fastener
10 disposed above a core 2. The upper fastener 15 is
comprised of an upper member 1l5a located above the core
2, down members 15b mounted at opposite ends of the
upper member 15a, and a flange 15c mounted at a
lengthwise intermediate portion between lower ends of
15 the down members 15b. The numeral 16 denotes a winding
upside-supporting member mounted inside each of the
down members 15k of the upper fastener 15.
The numeral 17 denotes a vibration-proofing
material mounted on the upper member 15a of the upper
20 fastener 15. The vibration-proofing material 17 is
mounted in contact with an upper porticn of the core 2
to prevent the vibration of transformer contents by
cooperation with the above-described lower vibration-
proofing material 9. The transformer contents are
25 interposed between the lower fastener 7 and the above-
described upper fastener 15 and clamped by the clamp

13, whereby they are supported in a vibration-proofing

manner within the tank 1.



materi al nounted on the upper nmenber 15a of the upper 20 fastener 15. The
vi bration-proofing material 17 is nounted in contact with an upper portion
of the core 2 to prevent the vibration of transformer contents by
cooperation with the above-described | ower vibration- proofing material 9.
The transformer contents are 25 interposed between the | ower fastener 7 and
t he above- descri bed upper fastener 43l@and cl anped by the clanp 13, whereby
they are supported in a vibration-proofing nmanner within the tank 1. - 16
The nuneral 18 denot esThf bpBRirAgG plodicdsd sisn aneFereMa M IViglaty ienber 7b
and the w ndi ng undersi de- supporting nenber 8 in the | ower fastener 7 and
the upper nBAbBroisihet RéSdBEAnTREREEr PoBEnden& Mdidihgsierside-

upsi de- supporting nenber 16 in_the upper fastener 15. _Each of the opening
18 pernits tﬁ@pﬁgggéﬁg BEMPRE 8sithi EbRe LPMG d2F4S T Ta didELti6h toward the

core 2 to sone degree. In_this enbodinent, th ower. and uppey. sides 10 of
the core 2 aFBPchv F@geﬁﬁ?ﬁathghﬁgaﬁwnfg??@ﬁér??gaﬁﬁd R ﬁﬁﬁgkjﬁhstener 15,
respectively nd _an_intermedi ate. porti.on of . the care i.s _caver.ed with the
wi ndi ng 35 THB?SQSrEPbEEEE%PgmﬁﬁﬁbgF ?ﬁelgiFﬁgngpeﬁiéé%§§f rigﬁgrd the core

2 is suppressedy yhetphyobhe: 18 dhssipgtiancol heatof thesre 2 is

inhibited. T ; possi bFe to“control rai si'ng of e tenperature
of the core 2 tBnra 999d:8f 1uCi@NGYqikbction toward the core 2 to

some degree.
In this embodiment, the lower and upper sides
10 of the core 2 are covered with the lower fastener 7 and
the upper fastener 15, respectively, and an
intermediate portion of the core 2 is covered with the
winding 3. Therefore, the flowing of the silicone
liguid 14 toward the core 2 is suppressed, whereby the
15 dissipation of heat of the core 2 is inhibited. Thus,
it is possible to control the raising of the
temperature of the core 2 with a good efficiency. It
is also possible to decrease the core loss of the core
2 and to further increase the transforming efficiency.
20 According to this embodiment, it is possible
to improve the difficulty to increase the flux density
due to the essential problem of the amorphous alloy
core 2 as in the previously described embodiment to
increase the capacity of the transformer. It is also
25 possible to improve the reductions in size and weight
of the entire transformer, as compared with the
conventional transfermer having the same capacity.

Figs. 8 and 9 show a further embodiment of a



is also possible to decrease the core loss of the core 2 and to further

i ncrease the transformng efficiency. 20 According to this enbodinment, it is
possible to inprove the difficulty to increase the flux density due to the
essential problem of the anmorphous alloy core 2 as in the previously

descri bed enbodi nent to increase the capacity of the transformer. It is

al so 25 possible to inprove the reductldns in size and weight of the entire
transforner, as conpared with the conventional transformer having the sane
capacity. Fi§52ngfarfey yhsh anf arorenodhedilitentcagie @ccording &ifsf or ner

w th an anDrEhous all oy core according to the present invention. In these
figures, the-88nBISPEP réHHQHEHQPaCtéPstQ§%%1ﬁﬁqyra§faﬁ@e7§$§§ignate

portions simlar to or corresponding.to _thos ated 5 t he sane
ref erence chﬁ?gﬁfgpgeag ﬁaE%§§S 8Sand ?lgan% g qﬁ%&%ﬂﬁ&%lptlon of them

d. Thi nbodi whi ¢ i
13 vt S0 PRSI AP R T g e
i m nat h I 2
ot whLenLbe, IO, vt avg ey sl dss ol sy ozare

and the int eéﬂgdh@#@eFOEBEOPEQEJ:EB%,LBWgfliheﬁi qovere ad i gryinding 3, o

that the flo he silicone toward t e core I's further 15
suppr essed. Jhyédlﬁaﬁtdbéﬁbpégégnaﬁfaﬁ%ghgghethlQOhal%h the

openings 18 provided in the upper fastener 15 and the
lower fastener 7 have been eliminated, and in which the

10 lower and upper sides of a core 2 are covered with the
lower fastener 7 and the upper fastener 15,
respectively, and the intermediate portion of the core
2 is covered with a winding 3, so that the flowing of
the silicone liquid 14 toward the core 2 is further

15 suppressed.

Thus, the dissipation of heat of the core 2
is further inhibited. This makes it possible to
control the raising of the temperature of the core 2
further efficiently. As a result, it is possible to

20 further decrease the core loss of the core 2 and to
further increase the transforming effect.

According to this embodiment, it is possible
to improve the difficulty to increase.the flux density
due to the essential problem of the amorphous alloy

25 core 2 to increase the capacity, as in the previously-
described embodiment. It is also possible to further
improve the reductions in size and weight of the entire

transformer, as compared with the conventicnal



is further inhibited. This makes it possible to control the raising of the
tenperature of the core 2 further efficiently. As a result, it is possible
to 20 further decrease the core loss of the core 2 and to further increase
the transformng effect. According to this enbodinment, it is possible to
inprove the difficulty to increase the flux density due to the essenti al
probl em of the anorphous alloy 25 corel®? +0 increase the capacity, as in the
previ ously- descri bed enbodinment. Tt is also possible to further inprove

t he reducti ofigaing fsirme rahd wiiog it eofs amee capteiaidy t r ansf or ner, as conpared
with the conventional - 18 - transfornmer having the sane capacity. If the

i nhi bition of the di ssilpatthignighibthéiorest dhe wEsedmatZ By athedhsi i cone
liquid 14 cannot be insufficiently exhibited in the above-described 5
embodi nent, FERteRanplE, CRAS HsbBlVatify Spapésersudi Bsld KrafdagEerP&an be
used w t hout ,use _the plastic-based cqating insulating material 3d on the
wi ndi ng 3 of I RG £ ELFARBE O TER ﬂﬁefﬂhénaﬁ&%pm%qeafre&eé In the
above-desgribe Ognbod id 10 fqr perform t he function of

iment, the liqu n
nhi bi ting t RECCHLEENbat (6 GRoRBAE of ™ RESEdAS s B Yhe Wil i%one |1 qui d
navi g e | RUgt VLSRR bin [0UBechl 080, Ligone d kg 4> ey zed anc
formed 15 under the Shbi§aclA%Chatkeddhng 4l @2 MINAMSERS 3 of the
transformer with the amorphous alloy core.

In the above-described embodiment, the liquid

10 for performing the function of inhikiting the
dissipation of heat of the core may be the silicone
liquid having the lower viscosity. Thus, 1f the
silicone liquid is vapcrized and burned, a silica layer
is formed, and a silicone gel layer is further formed

15 under the silica layer, leading to a higher self-
flameprcofing property by which the supplying cof oxygen
is cut off to inhibit the burning. As a result, the
transformer is optimal to be used outdoors and indoors,
which also contributes to the simplification of a fire

20 extinguishing eqguipment.

Further, the silicone liquid having the lower
viscosity is hydrolyzed in the atmosphere to change
back into silica, which is soft to an ecosystem, re-
utilizable and excellent in economy.

25 It should be further understocod by those
skilled in the art that although the fcregoing

description has been made cn embodiments of the

invention, the inventicn is not limited theretec and



fl ameproofing property by which the supplying of oxygen is cut off to
inhibit the burning. As a result, the transfornmer is optimal to be used
out doors and i ndoors, which also contributes to the sinplification of a
fire 20 extinguishing equipnent. Further, the silicone |liquid having the

| ower viscosity is hydrolyzed in the atnosphere to change back into
silica, which is soft to an ecosysteml®e- utilizable and excellent in
econony. 25 It should be further understood by those skilled in the art

t hat al t hougifarheYsocdgaigeg adek ardditliicr tHan hamy mlanaste enbdaddent s of t he
invention, the invention is not limted thereto and - 19 various changes
and nodi fi catedRs iy B ofaddanistigutt depdra iimystitorgn mndpikst of the
invention and the scope of the appended clains. - 20 CLAIMS: 1. A
transformer WCPRSaR farsep RERS TS 1@3E . conprising transformer contents
i ncl udi ng an anor phous alloy core nmade using an anorphous magnetic ribbon,
and a wi nding nounted on said core, and a tank in which said transforner
contents are contained, characterized in that a liquid is encapsulated in
said tank so as to contact with said core constituting one of the
transfornmer contents within said tank to performa function of inhibiting
the di ssipation of heat of the



core. 2. Atransfornmer with an anorphous alloy core, conprising transforner
contents including an anorphous alloy core nade using an anor phous nagnetic
ri bbon, and a wi nding nounted on said core, and a tank in which said
transforner contents are contai ned, characterized in that a silicone liquid
is encapsulated in said tank so as to contact with said core constituting
one of the transformer contents wthin0said tank to performa function of
inhibiting the dissipation of heat of the core. 3. Atransforner with an
anor phous al L&A I&6re, conprising transforner contents including an
anmor phous al |l oy core made using an anor phous magnetic ribbon, and a
wi ndi ng nountled on sai & &&eEs fadarer tEA ian iliPhas Rikanstorewer contents
are contained, characterized in that a silicone liquid is encapsulated in
said tank s&CHPTLSIEGNICASN SHAT S aiTPIEEE T ofstidih Elo e GfPhaes - 21
t ransf or mer cgﬁtents within said tank to performa function of inhibiting
the di ssi pat PonCdf CRESt TS N 1N PHRIHISYS MR IR SRR dE core.
4. A transforner,_w.th an anorphous al]oy core, . conprising transformer
contents i ncPuliftRG Ad ARUAERGuS™ & dfe ade Uiaty ant aftrPhous magneti ¢
ri bbon, and Aas 'ndigg nguntedoo% %‘id C%J%k;%%ﬁ %K{an ir]_:lC ich said
transformer E8Atents Fg &oht &°Ned ™ e & e e d "9 n Tt a?ﬁ%ﬁﬁ c- based
coating insulatifg: M8t §4lAlid S5 encapsulated in said tank so as to

contact with saild core constituting one of the

transformer contents within said tank to perform a

function of inhibiting the dissipation cof heat of the

core.

Z. A transformer with an amorphous alloy core,

comprising transformer contents including an amorphous

alloy core made using an amorphous magnetic ribbon, and

a winding mounted on said core, and a tank in which

sald transformer contents are contained, characterized

in that a silicone liquid is encapsulated in said tank

so as to contact with said core constituting one of the

transformer contents within said tank to perform a

function of inhibiting the dissipation of heat of the

core.

3. A transformer with an amorphous alloy core,

comprising transformer contents including an amorphous

alloy core made using an amorphous magnetic ribbon, and

a winding mounted on said core, and a tank in which

said transformer contents are contained, characterized

in that a silicone liquid is encapsulated in said tank

so as to contact with said core constituting one of the



nount ed around an outer periphery of said winding so as to contact with
said core constituting one of the transfornmer contents within said tank to
performa function of inhibiting the dissipation of heat of the core, and
a silicone liquid is encapsulated in said tank so as to contact with said
core to performa function of inhibiting the dissipation of heat of the
core. S. Atransforner with an anorphaous all oy core according to any of
claims | to 4, characterized in that the liquid adapted to performthe
function of trahslhormeg thetdnss pathdn ekikediandf ticheeodicem s a silicone
liquid having a |l ower viscosity. 6. Atransformer with an anorphous all oy
core accordiftpgcteoel aifmibhibharnagt ¢hiez €d sisnpeifdtonsaitd hesitl icdoridid i qui d has
a tenperature of flash point in a range of 180'Cto 320'C. 7. A transforner
wi th an anor préastal IFeyseotbe sempediigreood| 4w Sorcharacterized in that
said - 22 silicone liquid has a dynam c viscosity coefficient in a range
of from20 c$t to 50 c&t trgnsAcrmghsHaitheR MWRER TRR & REREYs @Sy cor e

according to claim5b, characterized in that said silicone liquid has a
t enper at ure 6PMPFASATBofRENFACEATMEEraR§ELEF L E8BECLHZDGC 2GR TRPAT C

Vi scosi t coefficient in a range of from20 ¢St to 5Q cSt.. 9. A process for
operatiné a @ﬁiﬂgfspﬁﬁrmaFFhuaﬁgg an amorphous magnetic ribbon, J%d

a winding mounted on said core, and a tank in which
said transformer contents are contained, characterized
in that a plastic-based ccating insulating material is
mounted around an ocuter periphery of said winding so as
to contact with said core constituting cone of the
transformer contents within said tank to perform a
function cof inhibiting the dissipaticn of heat of the
core, and a silicone liquid is encapsulated in said
tank so as to contact with said core to perform a
function of inhibiting the dissipation of heat of the
core.

5. A transformer with an amorphous alloy core
according to any of claims 1 to 4, characterized in
that the liquid adapted tc¢ perform the function of
inhibiting the dissipation of heat of the core is a
silicone liquid having a lower viscosity.

6. A transformer with an amorphous alloy core
according to claim 5, characterized in that said
silicone liquid has a temperature of flash point in a
range of 180°C to 320°C.

7. A transformer with an amorphous allcy core

according to claim 5, characterized in that said



anor phous all oy core, conprising transfornmer contents including an
anor phous all oy core nmade using an anorphous magnetic ri bbon, and a w ndi ng
nounted on said core, and a tank in which said transforner contents are
contai ned, characterized in that said transfornmer is operated in a manner
that a silicone liquid is encapsulated in said tank so as to contact wth
said core constituting one of the trangporner contents within said tank to
performa function of inhibiting the dissipation of heat of the core to
rai sing the tsdipercateurle qpfid heacar elyrsaiit siidconie v |daopf T dieemngim
tenperature of flash point in a range of 180C to 320C and a dynam c
vi scosi ty coef friagigentofi fraa redhgesstoftd rdmcx ¢St to 50 cSt.

8. A transformer with an amorphous alloy core

according to claim 5, characterized in that said

silicone liquid has a temperature of flash point in a

range of 180°C toc 320°C and a dynamic viscosity

coefficient in a range of from 20 cSt to 50 cSt.

9. LA process for coperating a transformer with an

amorphous alloy ccre, comprising transformer contents

including an amcrphous alloy core made using an

amorphous magnetic ribbon, and a winding mounted on

said core, and a tank in which said transformer

contents are ccntained, characterized in that said

transformer is operated in a manner that a silicone

liquid is encapsulated in said tank so as to contact

with said core constituting one of the transformer

contents within said tank to perform a function of

inhibiting the dissipation of heat of the core to

raising the temperature of the core, said silicone

liguid having a temperature of flash point in a range

of 180°C to 320°C and a dynamic viscosity coefficient in

a range of from Z0 cSt to 50 c¢St.



