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SUMMARY METHOD OF FABRICATING 
PIEZOELECTRIC COMPOSITE 

CROSS - REFERENCE TO RELATED 
APPLICATION ( S ) 

[ 0001 ] This application claims priority from Korean Pat 
ent Application No. 10-2020-0154993 , filed on Nov. 18 , 
2020 , in the Korean Intellectual Property Office , the disclo 
sure of which is incorporated herein by reference in its 
entirety . 

[ 0008 ] This summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description . This summary is not 
intended to identify key features or essential features of the 
claimed subject matter , nor is it intended to be used as an aid 
in determining the scope of the claimed subject matter . 
[ 0009 ] The following description is directed to providing 
a method of fabricating a piezoelectric composite capable of 
reducing costs and an ultrasonic transducer including the 
same . 

BACKGROUND 

1. Field 

[ 0002 ] A technology of fabricating a piezoelectric com 
posite applicable to an ultrasonic transducer is disclosed . 

2. Description of Related Art 
[ 0003 ] A piezoelectric composite is used to secure low 
acoustic impedance while maintaining an excellent piezo 
electric characteristic . As is known , the piezoelectric com 
posite is fabricated by filling a polymer or the like having 
low acoustic impedance around a piezoelectric element , for 
example , a lead zirconate titanate ( PZT ) element . 
[ 0004 ] According to a coupled structure of the piezoelec 
tric element and the polymer , the piezoelectric composite 
can be divided into ten types , such as a 1-3 mode , a 2-2 
mode , a 3-3 mode , and the like , and a first number indicates 
a form of the piezoelectric element , and the following 
number indicates a form of the polymer . For example , the 
1-3 mode piezoelectric composite may have a form in which 
a linear piezoelectric fiber of 1 is planted in a polymer matrix 
of 3 . 

[ 0010 ] Further , the following description is directed to 
providing a method of easily and simply fabricating a 
piezoelectric composite using a simple method instead of a 
conventional powder injection - molding fabrication method 
and an ultrasonic transducer including the same . 
[ 0011 ] In addition , the following description is directed to 
providing a method of fabricating a piezoelectric composite 
using a relatively low temperature and an ultrasonic trans 
ducer including the same . 
[ 0012 ] According to one aspect of the present disclosure , 
a support member formed with a plurality of through holes 
is located on one surface of an electrode plate , and lower 
surfaces of piezoelectric pillars having shapes respectively 
corresponding to the through holes are adhered onto the one 
surface of the electrode plate to form the piezoelectric 
pillars . 
[ 0013 ] Further , according to an additional aspect , the 
plurality of piezoelectric pillars having shapes correspond 
ing to the through holes of the support member may be 
formed by sintering a piezoelectric pellet molded in a pillar 
shape . 
[ 0014 ] In addition , according to an additional aspect , a 
conductive adhesive layer may be formed on an upper 
surface of the electrode plate , and the conductive adhesive 
layer may be formed in a plurality of piezoelectric pillar 
adhesive regions corresponding to the plurality of through 
holes of the support member . 
[ 0015 ] In addition , according to an additional aspect , the 
piezoelectric pillars are inserted into the through holes of the 
support member , and lower surfaces of the plurality of 
piezoelectric pillars are adhered to the one surface of the 
electrode plate by applying a load to upper surfaces of the 
plurality of piezoelectric pillars , so that the piezoelectric 
pillars may be formed to be adhered to the one surface of the 
electrode plate . 
[ 0016 ] In addition , according to an additional aspect , when 
the lower surfaces of the plurality of piezoelectric pillars are 
adhered to the one surface of the electrode plate , the load 
may be applied to the upper surfaces of the plurality of 
piezoelectric pillars , and the plurality of piezoelectric pillars 
may be additionally heated for 30 to 90 minutes at a 
temperature of 100 ° C. to 130 ° C. 
[ 0017 ] In addition , according to an additional aspect , the 
support member may be removed and the upper surfaces of 
the plurality of piezoelectric pillars may be adhered to one 
surface of a second electrode plate . 
[ 0018 ] Other features and aspects will be apparent from 
the following detailed description , the drawings , and the 
claims . 

a 

[ 0005 ] Meanwhile , conventionally , a piezoelectric com 
posite was fabricated using a powder injection - molding 
fabrication method . As is well known , the powder injection 
molding fabrication method is a method of mass production 
by filling a powder material in a cavity of a fabricated mold . 
In the case of fabricating an injection - molded body for the 
piezoelectric composite ( preform ) , an injection - molded 
body for a three - dimensional shaped piezoelectric compos 
ite can be enlarged and mass produced . 
[ 0006 ] However , fabricating the injection - molded body of 
a three - dimensional shaped piezoelectric composite having 
piezoelectric pillars having a small cross - sectional area is 
difficult and incurs large costs . Further , even when the 
injection - molded body is fabricated , a problem in that the 
injection - molded body for the piezoelectric composite 
which is generated during a degreasing operation of remov 
ing an organic binder from the injection - molded body or 
during a sintering operation of sintering the degreasing body , 
from which the organic binder is removed , at a high tem 
perature is distorted or collapses occurs . 
[ 0007 ] In addition , a heating temperature in the degreasing 
operation for the injection - molded body of the piezoelectric 
composite is approximately 600 ° C. , and a heating tempera 
ture in the sintering operation is approximately 900 ° C. to 
1100 ° C. Accordingly , when the piezoelectric composite is 
fabricated using the conventional powder injection - molding 
fabrication method , a relatively high temperature is required , 
and accordingly , fabrication costs relatively increase . 

a 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0019 ] FIG . 1 is a flow chart illustrating a method of 
fabricating a piezoelectric composite according to one 
embodiment . 
[ 0020 ] FIG . 2 is a flow chart illustrating a method of 
fabricating a piezoelectric composite according to another 
embodiment . 
[ 0021 ] FIG . 3 is an exploded perspective view for describ 
ing the method of fabricating a piezoelectric composite 
according to one embodiment . 
[ 0022 ] FIG . 4 is a perspective view illustrating a state in 
which upper surfaces and lower surfaces of a plurality of 
piezoelectric pillars according to one embodiment are 
adhered to an electrode plate . 
[ 0023 ] FIG . 5 is a cross - sectional view illustrating an 
ultrasonic transducer according to one embodiment . 
[ 0024 ] Throughout the drawings and the detailed descrip 
tion , unless otherwise described , the same drawing reference 
numerals will be understood to refer to the same elements , 
features , and structures . The relative size and depiction of 
these elements may be exaggerated for clarity , illustration , 
and convenience . 

a 

DETAILED DESCRIPTION 

support member 130 may have a plate shape having a 
thickness , and may be made of a silicon material . The 
support member 130 may have a circular shape or a quad 
rangular shape . In the embodiment of FIGS . 3 and 4 , a 
circular flat plate is used as the support member 130. In the 
embodiment , the support member 130 may have a spherical 
plate shape with a convex center rather than the circular flat 
plate shape . 
[ 0030 ] In the piezoelectric pillar forming operation ( see 
( 3 ) and ( 4 ) ) , the lower surfaces of the piezoelectric pillars 
120 having shapes respectively corresponding to the through 
holes 131 are formed to be adhered onto one surface of the 
first electrode plate 110. The piezoelectric pillar 120 
includes a piezoelectric material which generates a piezo 
electric phenomenon . In the embodiment , the piezoelectric 
material may include a lead zirconate titanate ( PZT ) piezo 
electric ceramic . 
[ 0031 ] The plurality of piezoelectric pillars 120 have 
shapes respectively corresponding to the plurality of through 
holes 131. For example , the plurality of piezoelectric pillars 
120 are respectively located at positions corresponding to 
the plurality of through holes 131. Further , for example , 
when the through hole 131 has a cylindrical shape , the 
piezoelectric pillar 120 also has a cylindrical shape , and 
when the through hole 131 has a quadrangular pillar shape , 
the piezoelectric pillar 120 also has a quadrangular pillar 
shape . In the embodiment of FIGS . 3 and 4 , the piezoelectric 
pillar has a cylindrical shape . 
[ 0032 ] When the support member 130 is arranged on one 
surface of the first electrode plate 110 , portions correspond 
ing to the through holes 131 on one surface of the first 
electrode plate 110 are upwardly exposed by the plurality of 
through holes 131 formed in the support member 130. The 
lower surfaces of the piezoelectric pillars 120 are adhered to 
corresponding regions of one surface of the first electrode 
plate 110 exposed by the through holes 131. In this case , 
since the shapes of the plurality of piezoelectric pillars 120 
correspond to the plurality of through holes 131 of the 
support member 130 , the support member 130 supports the 
plurality of piezoelectric pillars 120 formed in the piezo 
electric composite . 
[ 0033 ] According to an aspect of the present disclosure , 
the support member 130 formed with the plurality of 
through holes 131 is located on one surface of the first 
electrode plate 110 , and the lower surfaces of piezoelectric 
pillars 120 respectively corresponding to the through holes 
131 are adhered onto one surface of the first electrode plate 
110 to form the piezoelectric pillars 120 . 
[ 0034 ] Accordingly , at least some structures of the piezo 
electric composite ( a coupled structure of the first electrode 
plate 110 and the piezoelectric pillars 120 ) may be easily 
implemented at low cost , and the plurality of piezoelectric 
pillars 120 are formed to be easily adhered onto one surface 
of the first electrode plate 110 using the support member 
130 . 

[ 0035 ] As shown in FIG . 1 , according to an additional 
aspect of the present disclosure , the piezoelectric pillar 
forming operation ( see ( 3 ) and ( 4 ) ) may include a piezo 
electric pillar inserting operation of inserting the piezoelec 
tric pillars 120 into the through holes 131 of the support 
member 130 ( see ( 3 ) and ( 4 ) ) , and a piezoelectric pillar 
lower surface adhering operation of applying a load to the 
upper surfaces of the plurality of piezoelectric pillars 120 to 

[ 0025 ] The above - described and additional aspects are 
specified through embodiments described with reference to 
the accompanying drawings . It is understood that the com 
ponents of each embodiment may be variously combined 
within the embodiment without other mentions or contra 
diction with each other . 
[ 0026 ] FIG . 1 is a flow chart illustrating a method of 
fabricating a piezoelectric composite according to one 
embodiment , FIG . 3 is an exploded perspective view for 
describing the method of fabricating a piezoelectric com 
posite according to one embodiment , and FIG . 4 is a 
perspective view illustrating a state in which upper surfaces 
and lower surfaces of a plurality of piezoelectric pillars 
according to one embodiment are adhered to an electrode 
plate . Hereinafter , the present disclosure will be described 
with reference to the drawings . 
[ 0027 ] As shown in FIG . 1 , the method of fabricating a 
piezoelectric composite according to an aspect of the present 
disclosure includes an electrode plate preparing operation of 
preparing a first electrode plate 110 ( see ( 1 ) ) , a support 
member arranging operation of locating a support member 
130 formed with a plurality of through holes 131 on one 
surface of the first electrode plate 110 ( see ( 2 ) and ( 3 ) ) , and 
a piezoelectric pillar forming operation of forming and 
adhering lower surfaces of piezoelectric pillars 120 having 
shapes respectively corresponding to the through holes 131 
on one surface of the first electrode plate 110 ( see ( 3 ) and 
( 4 ) ) . 
[ 0028 ] The first electrode plate 110 in the electrode plate 
preparing operation ( see ( 1 ) ) may be a metal plate , or an 
aluminum plate in the embodiment . Further , the first elec 
trode plate 110 may have a circular shape or a quadrangular 
shape . In the embodiment of FIGS . 3 and 4 , a circular 
electrode plate is used as the first electrode plate 110 . 
[ 0029 ] In the support member arranging operation ( see ( 2 ) 
and ( 3 ) ) , the support member 130 formed with the plurality 
of through holes 131 is located on one surface of the first 
electrode plate 110. The plurality of through holes 131 are 
formed in the support member 130 as shown in FIG . 3. The 
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adhere the lower surfaces of the plurality of piezoelectric 
pillars 120 to one surface of the first electrode plate 110 ( see 
( 3 ) and ( 4 ) ) . 
[ 0036 ] In the piezoelectric pillar inserting operation ( see 
( 3 ) and ( 4 ) ) , the shapes of the piezoelectric pillars 120 
correspond to the plurality of through holes 131 formed in 
the support member 130. The piezoelectric pillars 120 may 
be inserted through the plurality of through holes 131. In this 
case , since the shapes of the piezoelectric pillars 120 cor 
respond to the through holes 131 of the support member 130 , 
the support member 130 supports the piezoelectric pillars 
120 . 
[ 0037 ] In the piezoelectric pillar lower surface adhering 
operation ( see ( 3 ) and ( 4 ) ) , the load may be applied to the 
upper surfaces of the plurality of piezoelectric pillars 120 to 
adhere the lower surfaces of the plurality of piezoelectric 
pillars 120 to one surface of the first electrode plate 110. The 
load is applied to the upper surfaces of the piezoelectric 
pillars 120 in a state in which the piezoelectric pillars 120 
having shapes corresponding to the plurality of through 
holes 131 are inserted and supported through the plurality of 
through holes 131. Accordingly , the lower surfaces of the 
plurality of piezoelectric pillars 120 may be adhered to one 
surface of the first electrode plate . 
[ 0038 ] In the embodiment , when the plurality of piezo 
electric pillars 120 are inserted into the plurality of through 
holes 131 , the lower surfaces of the plurality of piezoelectric 
pillars 120 and one surface of the first electrode plate 110 
may come into contact with each other . In the embodiment , 
a conductive adhesive may be applied to the lower surfaces 
of the plurality of piezoelectric pillars 120 or one surface of 
the first electrode plate 110. Alternatively , the conductive 
adhesive may be applied to both the lower surfaces of the 
plurality of piezoelectric pillars 120 and one surface of the 
first electrode plate 110 . 
[ 0039 ] According to an additional aspect of the present 
disclosure , since the plurality of piezoelectric pillars 120 are 
inserted into the plurality of through holes 131 formed in the 
support member 130 and arranged at corresponding posi 
tions of the first electrode plate 110 , the plurality of piezo 
electric pillars 120 may be easily arranged at corresponding 
positions of one surface of the first electrode plate 110 . 
[ 0040 ] According to an additional aspect of the present 
disclosure , the plurality of piezoelectric pillars having 
shapes corresponding to the through holes of the support 
member may be formed by sintering a piezoelectric pellet 
molded in a pillar shape . 
[ 0041 ] For example , in order to fabricate the piezoelectric 
pellet , raw materials of lead zirconate titanate ( for example , 
PbO , ZrO2 and TiO2 ) and raw materials of impurities ( for 
example , Nb , Os , Ta , Os , Fe , O3 , and MnO ) , and the like are 
calcined at approximately 800 ° C. to 1000 ° C. for 2 hours to 
be pulverized . Further , a binder ( polyvinyl alcohol ( PVA ) ) 
may be added and the resultant may be molded in a pillar 
shape to form the piezoelectric pellet . The piezoelectric 
pellet formed as above are sintered at 1100 to 1200 ° C. for 
2 hours to fabricate the piezoelectric pillars 120. A technol 
ogy itself for fabricating the piezoelectric pellet and the 
technology itself for sintering such piezoelectric pellets are 
well known to those skilled in the art . 
[ 0042 ] Accordingly , it is not necessary to fabricate an 
injection - molded body for the piezoelectric composite ( pre 
form ) which is required for powder injection - molding as in 
the related art . Accordingly , a problem in that the injection 

molded body for the piezoelectric composite which is gen 
erated during a degreasing operation of removing an organic 
binder from the injection - molded body or during a sintering 
operation of sintering the degreasing body , from which the 
organic binder is removed , at a high temperature is distorted 
or collapses does not occur . 
[ 0043 ] As shown in FIG . 1 , according to an additional 
aspect of the present disclosure , the method of fabricating a 
piezoelectric composite may further include an operation of 
removing the support member 130 ( see ( 5 ) ) , and a piezo 
electric pillar upper surface adhering operation of adhering 
the upper surfaces of the plurality of piezoelectric pillars 120 
to one surface of a second electrode plate 140 ( see ( 6 ) ) . 
[ 0044 ] When the piezoelectric pillars 120 are adhered to 
one surface of the first electrode plate 110 , in the operation 
of removing the support member 130 ( see ( 5 ) ) , the support 
member 130 which supports the piezoelectric pillars 120 is 
lifted upward and removed from the first electrode plate 110 . 
[ 0045 ] Further , in the piezoelectric pillar upper surface 
adhering operation ( see ( 6 ) ) , the upper surfaces of the 
plurality of piezoelectric pillars 120 are adhered to one 
surface of the second electrode plate 140. In the embodi 
ment , a conductive adhesive may be applied to the upper 
surfaces of the plurality of piezoelectric pillars 120 or one 
surface of the second electrode plate 140. Alternatively , the 
conductive adhesive may be applied to both the upper 
surfaces of the plurality of piezoelectric pillars 120 and one 
surface of the second electrode plate 140 . 
[ 0046 ] In the embodiment , the second electrode plate 140 
may be a metal plate or an aluminum plate . Further , the 
second electrode plate 140 may have a circular shape or a 
quadrangular shape . In the embodiment of FIGS . 3 and 4 , a 
circular electrode plate is used as the second electrode plate 
140 . 
[ 0047 ] According to an additional aspect of the present 
disclosure , since the plurality of piezoelectric pillars 120 are 
formed to be adhered between one surface of the first 
electrode plate 110 and one surface of the second electrode 
plate 140 , the piezoelectric composite may be easily imple 
mented at low cost . 
[ 0048 ] As shown in FIG . 1 , according to an additional 
aspect , a polymer filling operation of filling the periphery of 
the plurality of piezoelectric pillars 120 ( see ( 7 ) ) with a 
polymer 150 may be further included . 
[ 0049 ] According to the embodiment , a space except for 
the piezoelectric pillars 120 among a space between the first 
electrode plate 110 and the second electrode plate 140 may 
be filled with an air layer , or at least a portion of the 
remaining space may be filled with the polymer 150. The 
polymer 150 may be polyepoxy or a polyurethane - based 
polymer compound . Further , the polymer 150 may be a 
thermosetting epoxy having a predetermined density . 
[ 0050 ] Since a technique itself for filling the space 
between the first electrode plate 110 and the second elec 
trode plate 140 with a polymer having low acoustic imped 
ance is well known to those skilled in the art , a detailed 
description thereof will be omitted . 
[ 0051 ] FIG . 2 is a flow chart illustrating a method of fabricating a piezoelectric composite according to another 
embodiment . Hereinafter , the present disclosure will be 
described with reference to FIG . 2. In descriptions for FIG . 
2 , the descriptions overlapping the descriptions in FIG . 1 
will be omitted . 

a 
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[ 0052 ] According to an additional aspect of the present 
disclosure , a first conductive adhesive layer forming opera 
tion of forming a conductive adhesive layer on one surface 
of the first electrode plate 110 ( see ( 11 ) ) may be further 
included before a support member arranging operation ( see 
( 12 ) and ( 13 ) ) . 
[ 0053 ] In the first conductive adhesive layer forming 
operation ( see ( 11 ) ) , a conductive adhesive layer 111 may be 
formed by , for example , applying the conductive adhesive to 
the first electrode plate 110. FIG . 3 illustrates a state in 
which the conductive adhesive layer 111 is applied to one 
surface of the first electrode plate 110. Further , the conduc 
tive adhesive layer 111 may be a conductive epoxy adhesive . 
[ 0054 ] According to an additional aspect of the present 
disclosure , in the first conductive adhesive layer forming 
operation ( see ( 11 ) ) , a plurality of piezoelectric pillar adhe 
sive regions having shapes corresponding to the through 
holes 131 of the support member 130 may be formed . 
[ 0055 ] Before the support member arranging operation 
( see ( 12 ) and ( 13 ) ) , the plurality of piezoelectric pillar 
adhesive regions may be formed on one surface of the first 
electrode plate 110. The plurality of piezoelectric pillar 
adhesive regions may have shapes corresponding to the 
plurality of through holes 131 of the support member 130 . 
As shown in ( 12 ) in FIG . 2 , piezoelectric pillar adhesive 
regions may be formed at positions respectively correspond 
ing to the plurality of through holes 131. Further , for 
example , when the through hole 131 has a cylindrical shape , 
the piezoelectric pillar adhesive region has a circular shape , 
and when the through hole 131 has a quadrangular pillar 
shape , the piezoelectric pillar adhesive region has a quad 
rangular shape . 
[ 0056 ] As shown in FIG . 2 , according to an additional 
aspect of the present disclosure , a piezoelectric pillar form 
ing operation ( see ( 13 ) and ( 14 ) ) may include a piezoelectric 
pillar inserting operation of inserting the piezoelectric pillars 
120 into the through holes 131 of the support member 130 
( see ( 13 ) ) , and a piezoelectric pillar lower surface adhering 
operation of applying a load to the upper surfaces of the 
plurality of piezoelectric pillars 120 to adhere the lower 
surfaces of the plurality of piezoelectric pillars 120 to one 
surface of the first electrode plate 110 ( see ( 14 ) ) . 
[ 0057 ] In the piezoelectric pillar inserting operation ( see 
( 13 ) and ( 14 ) ) , the shapes of the piezoelectric pillars 120 
correspond to the plurality of through holes 131 formed in 
the support member 130. The piezoelectric pillars 120 may 
be inserted through the plurality of through holes 131. In this 
case , since the shapes of the piezoelectric pillars 120 cor 
respond to the through holes 131 of the support member 130 , 
the support member 130 supports the piezoelectric pillars 
120 . 
[ 0058 ] In the piezoelectric pillar lower surface adhering 
operation ( see ( 13 ) and ( 14 ) ) , the load may be applied to the 
upper surfaces of the plurality of piezoelectric pillars 120 to 
adhere the lower surfaces of the plurality of piezoelectric 
pillars 120 to one surface of the first electrode plate 110. The 
load is applied to the upper surfaces of the piezoelectric 
pillars 120 in a state in which the piezoelectric pillars 120 
having shapes corresponding to the plurality of through 
holes 131 are inserted and supported through the plurality of 
through holes 131. Accordingly , the lower surfaces of the 
plurality of piezoelectric pillars 120 may be adhered to the 
plurality of piezoelectric pillars adhesive regions of one 
surface of the first electrode plate . 

[ 0059 ] In the embodiment , when the plurality of piezo 
electric pillars 120 are inserted into the plurality of through 
holes 131 , the lower surfaces of the plurality of piezoelectric 
pillars 120 and the plurality of piezoelectric pillar adhesive 
regions of the first electrode plate 110 may come into contact 
with each other . 
[ 0060 ] According to an additional aspect of the present 
disclosure , since the plurality of piezoelectric pillars 120 are 
inserted into the plurality of through holes 131 formed in the 
support member 130 and respectively arranged in the piezo 
electric pillar adhesive regions of the first electrode plate 110 
and are adhered , the plurality of piezoelectric pillars 120 
may be easily arranged on and adhered to the piezoelectric 
pillar adhesive regions of the first electrode plate 110 . 
[ 0061 ] As shown in FIG . 2 , according to an additional 
aspect of the present disclosure , an operation of removing 
the support member 130 ( see ( 15 ) ) , a second conductive 
adhesive layer forming operation of forming a conductive 
adhesive layer 141 on one surface of the second electrode 
plate 140 ( see ( 16 ) ) , and a piezoelectric pillar upper surface 
adhering operation of adhering the upper surfaces of the 
plurality of piezoelectric pillars 120 to one surface of the 
second electrode plate 140 ( see ( 17 ) ) may be further 
included . 
[ 0062 ] In the embodiment , when the piezoelectric pillars 
120 are adhered to one surface of the first electrode plate 
110 , in the operation of removing the support member 130 
( see ( 15 ) ) , the support member 130 which supports the 
piezoelectric pillars 120 may be lifted upward and removed 
from the first electrode plate 110 . 
[ 0063 ] Further , in the second conductive adhesive layer 
forming operation ( see ( 16 ) ) , the conductive adhesive layer 
141 may be formed on one surface of the second electrode 
plate 140. In the second conductive adhesive layer forming 
operation ( see ( 16 ) ) , the conductive adhesive layer 141 may 
be formed by , for example , applying the conductive adhe 
sive to one surface of the second electrode plate 140 . 
Further , the conductive adhesive layer 141 may be a con 
ductive epoxy adhesive . 
[ 0064 ] In addition , in the piezoelectric pillar upper surface 
adhering operation ( see ( 17 ) ) , the upper surfaces of the 
plurality of piezoelectric pillars 120 are adhered to one 
surface of the second electrode plate 140 formed with the 
conductive adhesive layer 141 . 
[ 0065 ] According to an additional aspect of the present 
disclosure , since the plurality of piezoelectric pillars 120 are 
formed to be adhered between one surface of the first 
electrode plate 110 and one surface of the second electrode 
plate 140 , the piezoelectric composite may be easily imple 
mented at low cost . 
[ 0066 ] As shown in FIG . 2 , according to an additional 
aspect of the present disclosure , in the second conductive 
adhesive layer forming operation ( see ( 16 ) ) , a plurality of 
piezoelectric pillar adhesive regions 141 having shapes 
corresponding to the through holes 131 of the support 
member 130 may be formed on one surface of the second 
electrode plate 140 . 
[ 0067 ] The plurality of piezoelectric pillar adhesive 
regions 141 formed on one surface of the second electrode 
plate 140 may have shapes corresponding to the plurality of 
through holes 131 of the support member 130. As shown in 
( 17 ) in FIG . 2 , the piezoelectric pillar adhesive regions 141 
may be formed at positions respectively corresponding to 
the plurality of through holes 131. Further , for example , 
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when the through hole 131 has a cylindrical shape , the 
piezoelectric pillar adhesive region 141 has a circular shape , 
and when the through hole 131 has a quadrangular pillar 
shape , the piezoelectric pillar adhesive region 141 has a 
quadrangular shape . 
[ 0068 ] As shown in FIG . 2 , according to an additional 
aspect of the present disclosure , the piezoelectric pillar 
upper surface adhering operation ( see ( 17 ) ) may include an 
operation of applying a load to the other surface of the 
second electrode plate 140 to adhere the upper surfaces of 
the plurality of piezoelectric pillars 120 to one surface of the 
second electrode plate 140 . 
[ 0069 ] As shown in FIG . 2 , according to an additional 
aspect , a polymer filling operation of filling the periphery of 
the plurality of piezoelectric pillars 120 with a polymer 150 
( see ( 18 ) ) may be further included . 
[ 0070 ] According to the embodiment , the space except for 
the piezoelectric pillars 120 among the space between the 
first electrode plate 110 and the second electrode plate 140 
may be filled with an air layer , or at least a portion of the 
remaining space may be filled with the polymer 150. The 
polymer 150 may be polyepoxy or a polyurethane - based 
polymer compound . Further , the polymer 150 may be a 
thermosetting epoxy having a predetermined density . 
[ 0071 ] Since the technique itself for filling the space 
between the first electrode plate 110 and the second elec 
trode plate 140 with the polymer having low acoustic 
impedance is well known to those skilled in the art , a 
detailed description thereof will be omitted . 
[ 0072 ] As shown in FIG . 2 , according to an additional 
aspect of the present disclosure , the piezoelectric pillar 
lower surface adhering operation ( see ( 14 ) ) and piezoelectric 
pillar upper surface adhering operation ( see ( 17 ) ) , may 
include an operation of heating the plurality of piezoelectric 
pillars 120 for 30 to 90 minutes at a temperature of 130 ° C. 
to 160 ° C. 
[ 0073 ] That is , when the lower surfaces and the upper 
surfaces of the plurality of piezoelectric pillars are respec 
tively adhered to one surface of first electrode plate and one 
surface of the second electrode plate , the load may be 
applied to the upper surfaces of the plurality of piezoelectric 
pillars , and the plurality of piezoelectric pillars may be 
additionally heated for 30 to 90 minutes at the temperature 
of 130 ° C. to 160 ° C. 
[ 0074 ] Accordingly , the plurality of piezoelectric pillars 
may be adhered to the electrode plates using a temperature 
( 130 ° C. to 160 ° C. ) much lower than temperatures used in 

conventional powder injection - molding fabrication 
method ( for example , a temperature in the degreasing opera 
tion ( 600 ° C. ) , and a temperature in the sintering operation 
( 1250 ° C. to 1320 ° C. ) ) . 
[ 0075 ] The adhesive used in this case is an epoxy - based 
thermosetting resin and serves to bond and electrically 
connect the piezoelectric pillars and the metal plate . When 
the epoxy resin is heat - treated at the temperature of 130 ° C. 
to 160 ° C. for 30 minutes or more , since the epoxy resin is 
hardened , the piezoelectric pillars may be fixed to the metal 
plate . When the heat treatment temperature is lower than 
130 ° C. , the epoxy is not sufficiently hardened and thus 
hardness is reduced , and a bonded portion may be separated 
due to a vibration of the piezoelectric ceramic while a 
transducer is driven . When the heat treatment temperature is 
higher than 160 ° C. , a bonding force between the epoxy and 
the piezoelectric ceramic is lowered , and when the tempera 

ture rises to 200 ° C. or more , the piezoelectric ceramic may 
be separated from the metal plate . Like the above , in the 
method of separately fabricating the piezoelectric pillars and 
bonding the piezoelectric pillars to the metal plate , there is 
an effect that a process can be simplified compared to a 
conventional 1-3 composite fabrication method ( piezoelec 
tric ceramic fabrication- > upper surface dicing- > upper sur 
face polymer filling - upper surface cutting- > lower surface 
dicing- > lower surface polymer filling- > lower surface cut 
ting ) 
[ 0076 ] As shown in FIGS . 1 and 2 , according to an 
additional aspect of the present disclosure , the first conduc 
tive adhesive layer forming operation ( see ( 11 ) ) or the 
second conductive adhesive layer forming operation ( see 
( 16 ) ) may include an operation of screen - printing a conduc 
tive adhesive on the plurality of piezoelectric pillar adhesive 
regions 111 and 141 having shapes corresponding to the 
through holes 131 of the support member 130 . 
[ 0077 ] The conductive adhesive may be screen - printed 
only on the plurality of piezoelectric pillar adhesive regions 
111 by covering the remaining region of one surface of the 
first electrode plate 110 , and the conductive adhesive may be 
screen - printed only on the plurality of piezoelectric pillar 
adhesive regions 141 by covering the remaining region of 
one surface of the second electrode plate 140. Accordingly , 
it is possible to easily form the conductive adhesive only on 
the plurality of piezoelectric pillar adhesive regions 111 and 
141. In the embodiment , the conductive adhesive to be 
screen printed may be an epoxy conductive adhesive . 
[ 0078 ] FIG . 5 is a cross - sectional view illustrating an 
ultrasonic transducer according to one embodiment . 
[ 0079 ] As shown in FIG . 5 , the ultrasonic transducer may 
include a piezoelectric composite 200 which generates an 
ultrasonic vibration when a voltage is applied , a spherical 
lens 300 which focuses the ultrasonic vibration generated 
from the piezoelectric composite 200 , and an acoustic 
impedance matching layer 400 formed between the piezo 
electric composite 200 and the spherical lenses 300 to match 
acoustic impedance . 
[ 0080 ] In the embodiment , the piezoelectric composite 
200 is the piezoelectric composite 200 fabricated by the 
method in FIG . 1 or FIG . 2. A first line connection part 210 
may be provided on a lower surface corresponding to the 
first electrode plate 110 of the piezoelectric composite 200 
and a second line connection part 220 may be provided on 
an upper surface corresponding to the second electrode plate 
140 of the piezoelectric composite 200. When a voltage is 
applied from a voltage application line 800 , the piezoelectric 
composite 200 generates the ultrasonic vibration . The 
spherical lens 300 may focus the ultrasonic vibration gen 
erated from the piezoelectric composite 200. The spherical 
lens 300 may be a concave lens . The acoustic impedance 
matching layer 400 may be formed between the piezoelec 
tric composite 200 and the spherical lens 300 to match the 
acoustic impedance . 
[ 0081 ] A heat pipe 700 provided on an upper surface of the 
piezoelectric composite 200 may serve to dissipate heat 
generated from the piezoelectric composite 200 to the out 
side . The reference numeral 600 denotes a housing 600 of 
the ultrasonic transducer . 
[ 0082 ] According to the present disclosure , fabrication 
costs of a piezoelectric composite can be reduced . 
[ 0083 ] Further , according to the present disclosure , a 
piezoelectric composite can be easily and simply fabricated 
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using a simple method instead of a conventional powder 
injection - molding fabrication method . 
[ 0084 ] In addition , according to the present disclosure , a 
piezoelectric composite can be fabricated at a relatively low 
temperature without an injection - molded body of the piezo 
electric composite . 
[ 0085 ] In the above description , the present disclosure is 
described through the embodiment with reference to the 
accompanying drawings , but is not limited thereto , and the 
present disclosure should be interpreted as encompassing 
various modified examples which may be clearly derived by 
those skilled in the art . The claims are intended to encom 
pass such modified examples . 

1. A method of fabricating a piezoelectric composite , the 
method comprising : 

an electrode plate preparing operation of preparing a first 
electrode plate ; 

a support member arranging operation of locating a 
support member formed with a plurality of through 
holes on one surface of the first electrode plate ; and 

a piezoelectric pillar forming operation of forming lower 
surfaces of piezoelectric pillars having shapes respec 
tively corresponding to the through holes to be adhered 
onto the one surface of the first electrode plate . 

2. The method of claim 1 , wherein the plurality of 
piezoelectric pillars are generated by sintering a piezoelec 
tric pellet molded in a pillar shape . 

3. The method of claim 2 , further comprising : 
a support member removing operation ; and 
a piezoelectric pillar upper surface adhering operation of 

adhering upper surfaces of the plurality of piezoelectric 
pillars to one surface of a second electrode plate . 

4. The method of claim 2 , further comprising , before the 
support member arranging operation , a first conductive 
adhesive layer forming operation of forming a conductive 
adhesive layer on the one surface of the first electrode plate . 

5. The method of claim 4 , wherein , in the first conductive 
adhesive layer forming operation , a plurality of piezoelectric 
pillar adhesive regions having shapes corresponding to the 
through holes of the support member are formed . 

6. The method of claim 1 , wherein the piezoelectric pillar 
forming operation includes : 

a piezoelectric pillar inserting operation of inserting the 
piezoelectric pillars into the through holes of the sup 
port member ; and 

a piezoelectric pillar lower surface adhering operation of 
adhering the lower surfaces of the plurality of piezo 
electric pillars to the one surface of the first electrode 
plate by applying a load to upper surfaces of the 
piezoelectric pillars . 

7. The method of claim 6 , further comprising : 
a support member removing operation ; 
a second conductive adhesive layer forming operation of 

forming a conductive adhesive layer on one surface of 
a second electrode plate ; and 

a piezoelectric pillar upper surface adhering operation of 
adhering the upper surfaces of the plurality of piezo 
electric pillars to the one surface of the second elec 
trode plate . 

8. The method of claim 7 , wherein , in the second con 
ductive adhesive layer forming operation , a plurality of 
piezoelectric pillar adhesive regions having shapes corre 
sponding to the through holes of the support member are 
formed on the one surface of the second electrode plate . 

9. The method of claim 8 , wherein the piezoelectric pillar 
upper surface adhering operation includes an operation of 
adhering the upper surfaces of the plurality of piezoelectric 
pillars to the one surface of the second electrode plate by 
applying a load to the other surface of the second electrode 
plate . 

10. The method of claim 3 , further comprising a polymer 
filling operation of filling the periphery of the plurality of 
piezoelectric pillars with a polymer . 

11. The method of claim 6 , wherein the piezoelectric pillar 
lower surface adhering operation and the piezoelectric pillar 
upper surface adhering operation further include an opera 
tion of heating for 30 to 90 minutes at a temperature of 100 ° 
C. to 130 ° C. 

12. The method of claim 5 , wherein the first conductive 
adhesive layer forming operation or the second conductive 
adhesive layer forming operation includes an operation of 
screen - printing a conductive adhesive on the plurality of 
piezoelectric pillar adhesive regions having shapes corre 
sponding to the through holes of the support member . 

13. The method of claim 5 , wherein the piezoelectric 
pillar forming operation includes : 

a piezoelectric pillar inserting operation of inserting the 
piezoelectric pillars into the through holes of the sup 
port member ; and 

a piezoelectric pillar lower surface adhering operation of 
adhering the lower surfaces of the plurality of piezo 
electric pillars to the one surface of the first electrode 
plate by applying a load to upper surfaces of the 
piezoelectric pillars . 

14. The method of claim 9 , further co sing a polymer 
filling operation of filling the periphery of the plurality of 
piezoelectric pillars with a polymer . 

15. The method of claim 9 , wherein the piezoelectric 
pillar lower surface adhering operation and the piezoelectric 
pillar upper surface adhering operation further include an 
operation of heating for 30 to 90 minutes at a temperature of 
100 ° C. to 130 ° C. 

16. The method of claim 8 , wherein the first conductive 
adhesive layer forming operation or the second conductive 
adhesive layer forming operation includes an operation of 
screen - printing a conductive adhesive on the plurality of 
piezoelectric pillar adhesive regions having shapes corre 
sponding to the through holes of the support member . 

* * * 


