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( 57 ) ABSTRACT 
A self - clamping structure for solving a short - circuit resis 
tance problem of amorphous alloy transformers comprises 
an A - phase coil , a B - phase coil and a C - phase coil which are 
horizontally arranged , the A - phase coil being in close con 
tact with the B - phase coil , and the B - phase coil being in 
close contact with the C - phase coil . By using a solidified 
low - voltage coil as a fastening splint and binding with a 
high - strength binding strap , the low - voltage coils of the 
A - phase and the B - phase clamp and fix a weak portion 
between the A and B phases ; and the low - voltage coil of the 
B - phase and the C - phase clamp and fix a weak portion 
between the B and C phases . Outer sides of the A - and 
C - phase coils are each provided with a high - strength insu 
lation splint , so that the splint and the low - voltage coil of 
corresponding phase constitute the splint pair to clamp and 
fix the corresponding weak portion . 
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SELF - CLAMPING STRUCTURE FOR 
SOLVING SHORT - CIRCUIT RESISTANCE 
PROBLEM OF AMORPHOUS ALLOY 

TRANSFORMERS 

TECHNICAL FIELD 

[ 0001 ] The present disclosure relates to the field of trans 
formers , and in particular to a self - clamping structure for 
solving the short - circuit resistance problem ( the problem of 
resisting short circuit ) of amorphous alloy transformers . 

BACKGROUND ART 
[ 0002 ] A coil of an amorphous alloy transformer is mainly 
composed of a high - voltage coil , a low - voltage coil , an 
insulator and so on , and the high - and low - voltage coils of 
the transformer are wound in one piece . Since an iron core 
of the amorphous transformer is not capable of bearing force 
and the coil of the amorphous transformer is mostly in a 
rectangular shape , the low - voltage coil cannot be tightly 
expanded by the iron core of the amorphous transformer , and 
a straight - side portion of the rectangular coil has a poor 
resistance to short circuit . When the transformer is short 
circuited , the coil , subjected to actions of an axial force and 
a radial force , is prone to excessive deformation or short 
circuit damage . 
[ 0003 ] At present , in order to strengthen the strength of the 
coil of the amorphous transformer , the coil is generally 
reinforced by impregnating the coil with varnish , adding an 
epoxy bobbin ( epoxy cylinder skeleton ) in the low - voltage 
coil , and the like . However , all of these methods have 
disadvantages such as being material consuming and time 
consuming , and having complicated structures and pro 
cesses , cumbersome winding operation , poor reliability , etc . 

[ 0006 ] Further , the low - voltage coil described in the pres 
ent disclosure is a foil - wound coil formed by winding 
copper foils , and is in a multi - layer structure ; and a heat 
curing adhering insulating material is used between foil 
layers , so that the low - voltage coil is solidified and becomes 
a fastening splint with a mechanical strength . 
[ 0007 ] Still further , when short - circuit force is large , outer 
sides of the A - phase coil and the C - phase coil described in 
the present disclosure are each provided with a splint ( clamp 
plate ) ; and the splint and the low - voltage coil of correspond 
ing phase constitute a splint pair and are bound by a binding 
strap , to clamp and fix the high - voltage coil of the corre 
sponding phase . The formed " splint pair ” can tightly clamp 
and fix the coil to greatly increase the ability of the coil to 
resist short circuit . Naturally , when the short - circuit force is 
small , the splints at the outer sides of the A - and C - phase 
coils can be eliminated , and the coils may be reinforced only 
with the banding straps . 
[ 0008 ] Still further , U - shaped insulating paperboards are 
provided between the phases of the coils of the three phases 
of A , B and C described in the present disclosure , at the outer 
side of the A - phase coil , and at the outer side of the C - phase 
coil , respectively ; and the U - shaped insulating paperboards 
each wrap the high - voltage coil and the low - voltage coil of 
the respective phase and then are bound by binding straps . 
[ 0009 ] Still further , in order to completely clamp the high 
and low - voltage coils so as to achieve the purpose of 
preventing movement of the transformer , the area of the 
splint described in the present disclosure is not less than the 
contact area with the high - voltage coil . 
[ 0010 ] Still further , the binding strap described in the 
present disclosure is an insulating banding strap . The bind 
ing strap may be made of various types of high - strength 
insulating materials , such as PET straps ( polyester binding 
straps ) , weftless tapes , and heat - shrinkable tubes . 
[ 0011 ] The present disclosure has the following beneficial 
effects : 1 . the solidified low - voltage foil - wound coil and the 
epoxy plate are used as splints , to prevent radial deformation 
of the coil during short - circuiting ; 2 . the high - and low 
voltage coils are bound together by a binding strap to 
prevent the axial displacement of the coils during short 
circuiting ; 3 . the cost of manufacturing the transformer is 
greatly reduced ( the annual performance may amount to 500 
million RMB or more , when estimated based on the actual 
production of 2 . 5 - 3 . 0 million amorphous transformers in 
China ) . 

SUMMARY 
[ 0004 ] The technical problem to be solved by the present 
disclosure is to propose a self - clamping structure for solving 
the short - circuit resistance problem of amorphous alloy 
transformers . This concept and structure solve the disadvan 
tages such as having complicated structure and cumbersome 
winding operation and being material consuming and time 
consuming described in the background art , and are both 
simple and reliable . 
[ 0005 ] The technical solution adopted by the present dis 
closure is directed to : a self - clamping structure for solving 
the short - circuit resistance problem of an amorphous alloy 
transformer , comprising coils of three phases of A , B and C 
( an A - phase coil , a B - phase coil and a C - phase coil ) which 
are horizontally arranged , wherein the A - phase coil is adja 
cent to and in close contact with the B - phase coil , and the 
B - phase coil is adjacent to and in close contact with the 
C - phase coil ; the A - phase coil , the B - phase coil and the 
C - phase coil each comprise a high - voltage coil located at an 
outer side and a low - voltage coil located at an inner side ; the 
low - voltage coil has a certain mechanical strength after 
being solidified ; the low - voltage coils of two adjacent 
phases are bound to each other by a binding strap ; and the 
low - voltage coils of two adjacent phases form a “ splint pair 
( clamp plate pair ) ” to clamp and fix the high - voltage coils of 
the two adjacent phases ; and the high - voltage coils and the 
low - voltage coils are fixed to form one piece after being 
bound . 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0012 ] The present disclosure will be further described 
below with reference to the accompanying drawings and 
embodiments . 
[ 0013 ] FIG . 1 is a schematic structural view of the present 
disclosure ; 
[ 0014 ] FIG . 2 is a partial enlarged view of part I in FIG . 

[ 0015 ] FIG . 3 is a schematic structural perspective view of 
the present disclosure ; 
[ 0016 ] FIG . 4 is a sectional view taken along line A - A of 
FIG . 1 ; and 
[ 0017 ] FIG . 5 is a sectional view taken along line B - B of 
FIG . 1 . 
[ 0018 ] In the figures : 1 . A - phase coil ; 2 . B - phase coil ; 3 . 
C - phase coil ; 4 . U - shaped insulating paperboard ; 5 . PET 
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strap ; 6 . insulating epoxy plate ; 7 - 1 . high - voltage coil ; 7 - 2 . 
low - voltage coil ; 8 . insulator between high - voltage coil and 
low - voltage coil . 

DETAILED DESCRIPTION OF EMBODIMENTS 
[ 0019 ] The present disclosure will now be described in 
further detail with reference to the accompanying drawings 
and preferred embodiments . These drawings are simplified 
schematic diagrams that only schematically illustrate the 
basic structure of the present disclosure , and thus only show 
the configurations relevant to the present disclosure . 
[ 0020 ] As shown in FIGS . 1 to 3 , a self - clamping structure 
for solving the short - circuit resistance problem of amor 
phous alloy transformers comprises an A - phase coil , 
B - phase coil and C - phase coil which are horizontally 
arranged , wherein the A - phase coil 1 is adjacent to and in 
close contact with the B - phase coil 2 , and the B - phase coil 
2 is adjacent to and in close contact with the C - phase coil 3 . 
In FIG . 1 , he A - phase coil , the B - phase coil and the C - phase 
coil each comprise a high - voltage coil located at an outer 
side thereof and a low - voltage coil located at an inner side 
thereof ; the low - voltage coil is a foil - wound coil formed by 
winding copper foils , and is in a multi - layer structure ; and 
a heat - curing adhering insulating material is used between 
foil layers , so that the low - voltage coil is solidified and 
becomes a fastening splint with a certain mechanical 
strength . 
[ 0021 ] A U - shaped insulating paperboard 4 is placed at a 
position where the A - phase coil 1 is adjacent to the B - phase 
coil 2 , and then bound with a PET strap 5 . As shown in FIG . 
5 , the low - voltage coils of two adjacent phases are bound to 
each other by the PET strap 5 ; and the low - voltage coils of 
two adjacent phases form a splint pair to clamp and fix the 
high - voltage coils of the two adjacent phases . The high 
voltage coil 7 - 1 and the low - voltage coil 7 - 2 are fixed to 
form one piece after being bound . An insulator 8 between 
high - voltage coil and low - voltage coil is provided between 
the high - voltage coil 7 - 1 and the low - voltage coil 7 - 2 . In 
FIG . 5 , incomplete sections of the high - voltage coil 7 - 1 and 
the low - voltage coil 7 - 2 are shown . 
[ 0022 ] FIG . 3 shows that when the short - circuit force is 
large , outer sides of the A - phase coil 1 and the C - phase coil 
3 are each provided with an insulating epoxy plate 6 . The 
insulating epoxy plate 6 and the low - voltage coil 7 - 2 of 
corresponding phase constitute a splint pair and are bound 
by a binding strap , to clamp and fix the high - voltage coil 7 - 1 
of the corresponding phase , the structure of which is as 
shown in FIG . 4 . Naturally , for a small - capacity product 
with relatively - small short - circuit force , the splints at the 
outer sides of the A - and C - phase coils can be eliminated , 
and the coils may be reinforced only with the banding straps . 
In FIG . 4 , incomplete sections of the high - voltage coil 7 - 1 
and the low - voltage coil 7 - 2 are also shown . 
[ 0023 ] The present disclosure has a very good effect both 
in terms of resistance to radial short - circuit force and in 
terms of resistance to axial short - circuit force . 
10024 ] 1 . In terms of resistance to radial short - circuit 
force : 
[ 0025 ] Traditional measures for resisting radial short cir 
cuit rely either on the strength of a coil conductor itself of 
a transformer , or on auxiliary structures ( such as insulating 
cylinders , and stays ) or the like added for passive support . 
10026 ] In contrast , in the present disclosure , a “ structural 
splint ” is formed using a low - voltage foil - wound coil by 

means of curing and adhesion of an interlayer insulator . 
Since the low - voltage coil is located at the inner side of the 
coil , the low - voltage coil solidified and shaped on the 
inner - diameter side can be used as a splint , to actively clamp 
and fix the coil , so as to prevent the radial deformation and 
displacement of the coil . Moreover , the low - voltage foil 
wound coil is solidified into one piece , so that the low 
voltage coil is not only an electrically operated element but 
also a structural splint , thereby eliminating an epoxy cylin 
der required in the prior structure , and having strength much 
higher than that of the epoxy cylinder . 
[ 0027 ] For rectangular straight - side portions of the A - and 
C - phase coils at the outer sides thereof , a high - strength 
insulating plate with a height equal to that of the coil is 
added , as a splint , to the outer side of the high - voltage coil . 
This insulating splint and the solidified and shaped low 
voltage coil of the corresponding phase constitute a " splint 
pairs ” , to actively clamp and fix the coil , so as to prevent the 
radial deformation and displacement of the coil . The “ splint 
pair ” structure actively clamps the high - and low - voltage 
coils , to prevent the deformation , displacement and damage 
of the coils of the transformer . 
[ 0028 ] The binding of the splint and the insulator is 
performed by using a general - purpose PET strap , i . e . , a 
polyester binding strap . It has high strength , low price , and 
good construction processability , and conveniently enables a 
firm " splint - splint " structure to be formed between the 
low - voltage coils of different phases , or between the low 
voltage coil and the epoxy splint , so as to firmly fix the 
short - circuited high - voltage coil and low - voltage coil . Natu 
rally , other materials may also be used instead of the PET 
strap ; and the binding with the PET strap may be completed 
by strapping using a common strapping machine . 
10029 ] 2 . In terms of resistance to axial short - circuit force : 
[ 0030 ] The PET strap is used to combine the high - voltage 
coil and the low - voltage coil of the transformer into one firm 
piece , so that while the coil is fixed in a radial direction by 
means of the " splint - splint ” structure , the axial displace 
ments of the high - voltage coil and the low - voltage coil are 
simultaneously restricted by the binding strap by means of 
the low - voltage coil and the splint , and thus an axial 
compression structure for the transformer can be eliminated , 
simplifying the structure and reducing the manufacturing 
cost . 
[ 0031 ] The entire coil is bound by a simple and convenient 
method . Therefore , with the present disclosure , not only the 
short - circuit resistance problem of the amorphous alloy 
transformer is solved , but also the disclosure is simple in 
structure and convenient in construction , and the cost of 
manufacturing the transformer is greatly reduced , enabling 
a wide and huge social performance . 
[ 0032 ] The above description describes only specific 
embodiments of the present disclosure , and various exem 
plary illustrations are not intended to limit the essence of the 
present disclosure . The specific embodiments described pre 
viously can be modified or varied by those of ordinary skill 
in the art after reading the description , without departing 
from the spirit and scope of the present disclosure . 

1 . A self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer , com 
prising an A - phase coil , a B - phase coil and a C - phase coil 
which are horizontally arranged , wherein the A - phase coil is 
adjacent to and in close contact with the B - phase coil , and 
the B - phase coil is adjacent to and in close contact with the 
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C - phase coil ; and the A - phase coil , the B - phase coil and the 
C - phase coil each comprise a high - voltage coil located at an 
outer side thereof and a low - voltage coil located at an inner 
side thereof , wherein the low - voltage coil has certain 
mechanical strength after being solidified ; the low - voltage 
coils of two adjacent phases are bound to each other by a 
binding strap ; the low - voltage coils of two adjacent phases 
form a splint pair , to clamp and fix the high - voltage coils of 
the two adjacent phases , and the high - voltage coil and the 
low - voltage coil are fixed to form one piece after being 
bound . 

2 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein the low - voltage coil is a 
foil - wound coil formed by winding copper foils , and is in a 
multi - layer structure ; and a heat - curing adhering insulating 
material is used between foil layers , so that the low - voltage 
coil is solidified and becomes a fastening splint with a 
mechanical strength . 

3 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein outer sides of the A - phase coil 
and the C - phase coil are each provided with a splint ; and the 
splint and the low - voltage coil of the corresponding phase 
constitute a splint pair and are bound by a binding strap , to 
clamp and fix the high - voltage coil for the corresponding 
phase . 

4 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 3 , wherein the splint is an insulating 
epoxy plate . 

5 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein U - shaped insulating paper 
boards are provided between phases of the A - phase coil , the 
B - phase coil and the C - phase coil , at the outer side of the 

A - phase coil , and at the outer side of the C - phase coil , 
respectively ; and the U - shaped insulating paperboards each 
wrap the high - voltage coil and the low - voltage coil of the 
respective phase and then are bound by binding straps . 

6 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein the binding strap is an 
insulating banding strap . 

7 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein an area of the splint is not less 
than a contact area between the splint and the high - voltage 
coil . 

8 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein the binding strap is made of 
a high - strength insulating material . 

9 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 8 , wherein the high - strength insulating 
material is a polyester binding strap , a weftless tape or a 
heat - shrinkable tube . 

10 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein the binding strap is configured 
to simultaneously restrict axial displacements of the high 
voltage coil and low - voltage coil . 

11 . The self - clamping structure for solving a short - circuit 
resistance problem of an amorphous alloy transformer 
according to claim 1 , wherein the splint is composed of an 
insulating splint and a solidified and shaped low - voltage coil 
of corresponding phase , wherein the insulating splint is a 
high - strength insulating plate having a height equal to that of 
the coil and added to the outer side of the high - voltage coil . 


