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Description 

Title: ULTRASONIC FLAW DETECTION DEVICE AND ULTRASO NIC FLAW 

DETECTION METHOD 

 

Technical Field 5 

[0001] 

 This disclosure relates to an ultrasonic flaw dete ction 

device, which is configured to detect a flaw in an object to 

be inspected using an ultrasonic wave, and to an ul trasonic 

flaw detection method. 10 

 

Background Art 

[0002] 

 Hitherto, there has been used an ultrasonic flaw 

detection device to inspect an object to be inspect ed for 15 

defects such as a flaw, a crack, and a joint failur e.  The 

ultrasonic flaw detection device includes a transmi ssion 

probe and a reception probe.  The transmission prob e is 

configured to transmit an ultrasonic beam from a tr ansmission 

window.  The reception probe is configured to recei ve an 20 

ultrasonic wave that has passed through a reception  window.  

The ultrasonic flaw detection device is configured to detect 

presence or absence of a defect, and a position, a size, and 

the like of the defect by analyzing the ultrasonic wave 

received by the reception probe. 25 

[0003] 

 As the ultrasonic flaw detection device, there has  been 
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disclosed, for example, a technology involving hold ing the 

transmission probe and the reception probe with a 

predetermined interval (for example, Patent Literat ures 1 and 

2).  In the technology of each of Patent Literature s 1 and 2, 

under a state in which the transmission window and the 5 

reception window are opposed to an inspection surfa ce of the 

object to be inspected, the ultrasonic beam is tran smitted 

from the transmission probe to enter the object to be 

inspected. 

 10 

Citation List  

Patent Literature 

[0004] 

Patent Literature 1: Japanese Patent Application La id-Open No.  

JP 2013-234886 15 

Patent Literature 2: Japanese Patent No. 4437656 

 

Summary 

Technical Problem 

[0005] 20 

 As described above, the related-art ultrasonic fla w 

detection device transmits the ultrasonic wave from  the 

surface that is opposed to the inspection surface, and 

receives the ultrasonic wave by the opposing surfac e.  

Therefore, the related-art ultrasonic flaw detectio n device 25 

can focus an inspectable range only to some extent.   The 

inspectable range is a range of the inspection surf ace in 
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which the ultrasonic beam radiated from the transmi ssion 

probe enters, and from which the reflected ultrason ic wave 

reaches the reception probe.  Therefore, when a ran ge to be 

inspected (hereinafter referred to as "range requir ed to be 

inspected") of the inspection surface of the object  to be 5 

inspected is smaller than the inspectable range, th e 

reception probe receives not only an ultrasonic wav e that has 

been reflected from the range required to be inspec ted but 

also an ultrasonic wave that has been reflected out side the 

range required to be inspected.  Therefore, the rel ated-art 10 

ultrasonic flaw detection device has had a difficul ty in 

detecting a flaw in the range required to be inspec ted with 

large noise. 

[0006] 

 In view of the above problem, this disclosure has an 15 

object to provide an ultrasonic flaw detection devi ce, which 

is capable of detecting a flaw with high accuracy w hile 

suppressing occurrence of noise, and an ultrasonic flaw 

detection method. 

 20 

Solution to Problem 

[0007] 

 In order to solve the above problem, according to one 

embodiment of this disclosure, there is provided an  

ultrasonic flaw detection device including: a trans mission 25 

window; a transmission probe, which is configured t o transmit 

an ultrasonic beam from the transmission window tow ard a 
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range required to be inspected, which is set in adv ance, of 

an inspection surface of an object to be inspected;  a 

reception window, which is arranged in a relationsh ip with 

respect to the transmission window in which an ultr asonic 

wave that has been reflected outside the range requ ired to be 5 

inspected is inhibited from reaching the reception window; 

and a reception probe, which is configured to recei ve an 

ultrasonic wave that has passed through the recepti on window. 

[0008] 

 Further, the transmission probe may be formed so t hat 10 

an edge of the ultrasonic beam has an angle at whic h the edge 

of the ultrasonic beam reaches an edge on the trans mission 

probe side of the range required to be inspected or  an inside 

of the edge on the transmission probe side of the r ange 

required to be inspected, and the transmission wind ow and the 15 

reception window may have angles with respect to th e 

inspection surface that establish the relationship in which 

the ultrasonic wave that has been reflected outside  the range 

required to be inspected is inhibited from reaching  the 

reception window. 20 

[0009] 

 Further, the transmission probe may have a first 

opposing surface portion that is opposed to the ins pection 

surface, and the transmission window may be provide d in a 

side surface portion that is erected from the first  opposing 25 

surface portion, and the reception probe may have a  second 

opposing surface portion that is opposed to the ins pection 
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surface, and the reception window may be provided i n a side 

surface portion that is erected from the second opp osing 

surface portion. 

[0010] 

 Further, the ultrasonic flaw detection device may 5 

further include a medium portion, which is provided  between 

the transmission window and the reception window, a nd through 

which an ultrasonic wave is propagated. 

[0011] 

 Further, the object to be inspected may be at leas t 10 

partially used as the medium portion. 

[0012] 

 Further, the ultrasonic flaw detection device may 

further include a determination module, which is co nfigured 

to determine presence or absence of a flaw in the r ange 15 

required to be inspected based on the ultrasonic wa ve 

received by the reception probe. 

[0013] 

 In order to solve the above problem, according to one 

embodiment of this disclosure, there is provided an  20 

ultrasonic flaw detection method, in which an ultra sonic flaw 

detection device is used to detect a flaw in a rang e required 

to be inspected, which is set in advance, of an ins pection 

surface of an object to be inspected, the ultrasoni c flaw 

detection device including a transmission probe con figured to 25 

transmit an ultrasonic beam from a transmission win dow, and a 

reception probe configured to receive an ultrasonic  wave that 
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has passed through a reception window, the ultrason ic flaw 

detection method including: arranging the transmiss ion probe 

and the reception probe so that the transmission wi ndow and 

the reception window have a relationship in which a n 

ultrasonic wave that has been reflected outside the  range 5 

required to be inspected is inhibited from reaching  the 

reception window; and causing the transmission prob e to 

transmit the ultrasonic beam from the transmission window 

toward the range required to be inspected. 

 10 

Effects of Disclosure 

[0014] 

 According to this disclosure, it is possible to de tect 

a flaw with high accuracy while suppressing occurre nce of 

noise. 15 

 

Brief Description of Drawings 

[0015] 

 FIG. 1(a) is a first view for illustrating a mode of 

use of an ultrasonic flaw detection device. 20 

 FIG. 1(b) is a second view for illustrating the mo de of 

use of the ultrasonic flaw detection device. 

 FIG. 1(c) is a third view for illustrating the mod e of 

use of the ultrasonic flaw detection device. 

 FIG. 2(a) is a perspective view of a transmission probe 25 

and a reception probe. 

 FIG. 2(b) is a cross-sectional view taken along th e 
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line IIb-IIb of FIG. 2(a). 

 FIG. 2(c) is a functional block diagram of the 

ultrasonic flaw detection device. 

 FIG. 3(a) is a view for illustrating an inspectabl e 

range and a range required to be inspected in a rel ated-art 5 

ultrasonic flaw detection device. 

 FIG. 3(b) is a view for illustrating an inspectabl e 

range and a range required to be inspected in the u ltrasonic 

flaw detection device. 

 FIG. 4 is a flow chart for illustrating a flow of 10 

processing performed by an ultrasonic flaw detectio n method 

according to an embodiment of this disclosure. 

 FIG. 5 is a view for illustrating an ultrasonic fl aw 

detection device according to a first modification example of 

this disclosure. 15 

 FIG. 6(a) is a first view for illustrating an 

ultrasonic flaw detection device according to a sec ond 

modification example of this disclosure. 

 FIG. 6(b) is a second view for illustrating the 

ultrasonic flaw detection device according to the s econd 20 

modification example. 

 

Description of Embodiment 

[0016] 

 Now, with reference to the attached drawings, an 25 

embodiment of this disclosure is described in detai l.  The 

dimensions, materials, and other specific numerical  values 



 
8 

represented in the embodiment are merely examples u sed for 

facilitating the understanding of this disclosure, and do not 

limit this disclosure otherwise particularly noted.   Elements 

having substantially the same functions and configu rations 

herein and in the drawings are denoted by the same reference 5 

symbols to omit redundant description thereof.  Fur ther, 

illustration of elements with no direct relationshi p to this 

disclosure is omitted. 

[0017] 

 <Ultrasonic Flaw Detection Device 100> 10 

 FIG. 1(a) is a first view for illustrating a mode of 

use of an ultrasonic flaw detection device 100.  FI G. 1(b) is 

a second view for illustrating the mode of use of t he 

ultrasonic flaw detection device 100.  FIG. 1(c) is  a third 

view for illustrating the mode of use of the ultras onic flaw 15 

detection device 100.  In FIG. 1(a) of an embodimen t of this 

disclosure and the subsequent figures, an X axis (h orizontal 

direction), a Y axis (horizontal direction), and a Z axis 

(vertical direction), which perpendicularly interse ct one 

another, are defined as illustrated in the figures.   Moreover, 20 

in this embodiment, as an object to be inspected by  the 

ultrasonic flaw detection device 100, a structure 5 0 (for 

example, reactor) is described as an example. 

[0018] 

 As illustrated in FIG. 1(a) and FIG. 1(b), the 25 

structure 50 is formed by stacking partitions 60 ea ch made of 

a metal.  Each of the partitions 60 includes a base  plate 62 
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and ribs 64.  The ribs 64 are members that are erec ted from 

the base plate 62 and extend in the Y axis directio n in FIGS. 

1.  The partitions 60 are bonded to each other by w elding, 

for example, tungsten inert gas (TIG) welding, diff usion 

bonding, soldering, or the like.  In other words, u pper 5 

surfaces of the ribs 64 and a bottom surface 62a of  the 

partition 60 (base plate 62) are bonded to each oth er by 

welding or the like. 

[0019] 

 In this manner, channels 52 are formed by groove 10 

portions 66 formed between ribs 64 of one partition  60 and a 

bottom surface 62a of another partition 60 stacked on the one 

partition 60.  Then, during use of the structure 50 , fluids 

(gas, liquid, or multi-phase flow) flow through the  channels 

52.  A channel 52 has a width (width in the X axis direction 15 

in FIGS. 1) of about 36 mm, for example.  The chann el 52 has 

a height (height in the Z axis direction of FIGS. 1 ) of about 

15 mm, for example.  A rib 64 of the channel 52 has  a width 

(width in the X axis direction in FIGS. 1) of about  5 mm, for 

example. 20 

[0020] 

 As described above, various fluids flow through th e 

channels 52 formed in the structure 50.  However, w hen a 

joint failure occurs between the upper surface of t he rib 64 

and the bottom surface 62a of the partition 60, a f luid 25 

flowing through one channel 52 is mixed into anothe r channel 

52 to cause a problem.  To address this problem, th e 
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ultrasonic flaw detection device 100 is used to ins pect a 

joint surface (inspection surface) S between the up per 

surface of the rib 64 and the bottom surface 62a of  the 

partition 60 for a joint failure. 

[0021] 5 

 As illustrated in FIG. 1(c), the ultrasonic flaw 

detection device 100 includes a transmission probe 110, a 

reception probe 120, and a control device 130.  The  

transmission probe 110 and the control device 130 a re 

connected to each other by a supporting member 142.   The 10 

reception probe 120 and the control device 130 are connected 

to each other by a supporting member 144.  The tran smission 

probe 110 and the reception probe 120 are formed to  have a 

dimensional relationship in which each of the trans mission 

probe 110 and the reception probe 120 can be brough t into 15 

contact with a bottom surface 66a of a groove porti on 66 and 

a side surface 64a of a rib 64 that is arranged abo ve 

(immediately above) the joint surface S.  The trans mission 

probe 110 and the reception probe 120 are arranged to be in 

contact with the groove portions 66 (channels 52).  In other 20 

words, the transmission probe 110 and the reception  probe 120 

are arranged such that the rib 64 above the joint s urface S 

is sandwiched between the transmission probe 110 an d the 

reception probe 120.  Between the transmission prob e 110 and 

the structure 50, glycerol, water, or other such su bstance 25 

for suppressing attenuation of an ultrasonic wave i s filled.  

Similarly, between the reception probe 120 and the structure 
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50, glycerol, water, or other such substance for su ppressing 

attenuation of the ultrasonic wave is filled. 

[0022] 

 FIG. 2(a) is a perspective view of the transmissio n 

probe 110 and the reception probe 120.  FIG. 2(b) i s a cross-5 

sectional view taken along the line IIb-IIb of FIG.  2(a).  

FIG. 2(c) is a functional block diagram of the ultr asonic 

flaw detection device 100.  In FIG. 2(c), flows of signals 

are indicated by the arrows. 

[0023] 10 

 As illustrated in FIG. 2(a) and FIG. 2(b), the 

transmission probe 110 includes an enclosure 112 (m ade of a 

metal, for example), a transducer 114, and a filler  116.  The 

transducer 114 is arranged in the enclosure 112 to transmit 

an ultrasonic beam.  The filler 116 is filled insid e the 15 

enclosure 112 to maintain propagation of the ultras onic wave.  

The filler 116 contains acryl, for example.  The en closure 

112 has an opposing surface portion 112a (first opp osing 

surface portion) and a side surface portion 112b.  The 

opposing surface portion 112a is opposed to the ins pection 20 

surface, and is brought into contact with the botto m surface 

66a of the channel 52 (groove portion 66).  The sid e surface 

portion 112b is erected at a right angle from the o pposing 

surface portion 112a.  In the side surface portion 112b, a 

transmission window 118 configured to allow the ult rasonic 25 

beam to pass therethrough is formed. 

[0024] 
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 Similarly to the transmission probe 110, the recep tion 

probe 120 includes an enclosure 122 (made of a meta l, for 

example), a transducer 124, and a filler 126.  The transducer 

124 is arranged in the enclosure 122, and receives an 

ultrasonic wave to convert the received ultrasonic wave into 5 

an electrical signal.  The filler 126 is filled ins ide the 

enclosure 122 to maintain propagation of the ultras onic wave.  

The filler 126 contains acryl, for example.  The en closure 

122 has an opposing surface portion 122a (second op posing 

surface portion) and a side surface portion 122b.  The 10 

opposing surface portion 122a is opposed to the ins pection 

surface, and is brought into contact with the botto m surface 

66a of the channel 52 (groove portion 66).  The sid e surface 

portion 122b is erected at a right angle from the o pposing 

surface portion 122a.  In the side surface portion 122b, a 15 

reception window 128 configured to allow the ultras onic wave 

to pass therethrough is formed. 

[0025] 

 As illustrated in FIG. 2(c), the control device 13 0 

includes a pulser-receiver 132 and a controller 134 .  The 20 

pulser-receiver 132 supplies electric power to the transducer 

114 of the transmission probe 110 through the suppo rting 

member 142.  The pulser-receiver 132 oscillates the  

transducer 114 to transmit the ultrasonic beam.  Mo reover, 

the pulser-receiver 132 converts an electrical sign al that 25 

has been input from the transducer 124 of the recep tion probe 

120 through the supporting member 144 into oscillat ion 
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information.  The pulser-receiver 132 transmits the  

oscillation information to the controller 134.  The  

oscillation information is information expressed as  digital 

values, for example. 

[0026] 5 

 The controller 134 is formed of a semiconductor 

integrated circuit including a central processing u nit (CPU).  

The controller 134 reads a program, a parameter, an d other 

such data for operating the CPU itself from a read- only 

memory (ROM).  The controller 134 manages and contr ols the 10 

entire ultrasonic flaw detection device 100 in coop eration 

with a random access memory (RAM) serving as a work  area, and 

other such electronic circuits.  The controller 134  controls 

the pulser-receiver 132 to cause the transmission p robe 110 

to transmit the ultrasonic beam.  The controller 13 4 receives 15 

the oscillation information (information based on t he 

ultrasonic wave received by the reception probe 120 ) 

transmitted from the pulser-receiver 132. 

[0027] 

 In this embodiment, the controller 134 also serves  as a 20 

determination module 134a.  The determination modul e 134a 

determines, based on the oscillation information re ceived 

from the pulser-receiver 132, presence or absence o f a joint 

failure (presence or absence of a flaw) in the insp ection 

surface (joint surface S). 25 

[0028] 

 As described above, the ultrasonic flaw detection 
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device 100 transmits the ultrasonic beam to the ins pection 

surface (joint surface S) of the object to be inspe cted 

(structure 50).  Then, the ultrasonic flaw detectio n device 

100 receives and analyzes the ultrasonic wave that has been 

reflected (or diffracted/scattered) in an inspectab le range.  5 

In this manner, the ultrasonic flaw detection devic e 100 

detects a flaw in the inspectable range.  To descri be 

specifically, the ultrasonic wave has a characteris tic of 

being reflected at a boundary of materials having d ifferent 

densities.  Therefore, when there is a defect, for example, a 10 

flaw in the inspectable range, the ultrasonic wave is 

reflected at a boundary between the defect and a su rrounding 

area.  Therefore, the ultrasonic flaw detection dev ice 100 

can grasp the presence or absence of the defect, a position 

of the defect, a shape of the defect, and other suc h 15 

information by receiving and analyzing the reflecte d 

ultrasonic wave. 

[0029] 

 In this case, when a range required to be inspecte d is 

smaller than the inspectable range, the ultrasonic wave that 20 

has been reflected outside the range required to be  inspected 

reaches the reception probe and becomes noise.  The n, a 

reflected wave originating from the defect is burie d in the 

noise, and it becomes difficult to detect a flaw in  the range 

required to be inspected.  The inspectable range is  a range 25 

of the inspection surface in which the ultrasonic b eam 

radiated from the transmission probe 110 enters, an d from 
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which the reflected ultrasonic wave reaches the rec eption 

probe 120. 

[0030] 

 FIG. 3(a) is a view for illustrating an inspectabl e 

range and a range required to be inspected in a rel ated-art 5 

ultrasonic flaw detection device 10.  FIG. 3(b) is a view for 

illustrating an inspectable range and a range requi red to be 

inspected in the ultrasonic flaw detection device 1 00.  In 

FIG. 3(a) and FIG. 3(b), in order to facilitate und erstanding, 

the channels 52 are illustrated by being filled in with gray, 10 

and the ultrasonic beam and the reflected ultrasoni c wave are 

illustrated by being hatched. 

[0031] 

 As illustrated in FIG. 3(a), in the related-art 

ultrasonic flaw detection device 10, a transmission  window 22 15 

is provided in an opposing surface portion 20a of a  

transmission probe 20.  The ultrasonic beam that ha s been 

transmitted through the transmission window 22 trav els in a 

straight line in a direction of incidence (transmis sion 

direction) while increasing its beam width (in FIG.  3(a), 20 

edges of the ultrasonic beam are indicated by arrow s a1 and 

a2).  In this case, a transducer that transmits the  

ultrasonic wave has a certain size.  Therefore, the  beam 

width of the ultrasonic beam is large to a certain extent.  

Therefore, when the range required to be inspected (joint 25 

surface S) is as small as about 5 mm, the range req uired to 

be inspected is narrower than the inspectable range .  Then, a 
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reception probe 30 disadvantageously receives (acqu ires) an 

ultrasonic wave that has been reflected outside the  range 

required to be inspected (in a range that is larger  than an 

outer edge of the range required to be inspected) ( in FIG. 

3(a), edges of the reflected ultrasonic wave are in dicated by 5 

arrows b1 and b2). 

[0032] 

 To address this problem, in the ultrasonic flaw 

detection device 100 according to this embodiment, the 

transmission probe 110 and the reception probe 120 are 10 

arranged such that an angle of the transmission win dow 118 

with respect to the inspection surface and an angle  of the 

reception window 128 with respect to the inspection  surface 

have a relationship in which an ultrasonic wave tha t has been 

reflected outside the range required to be inspecte d does not 15 

reach the reception window 128. 

[0033] 

 To describe specifically, as illustrated in FIG. 3 (b), 

the transmission window 118 is provided in the side  surface 

portion 112b that is erected at the right angle fro m the 20 

opposing surface portion 112a (surface that is oppo sed to the 

inspection surface).  Moreover, the reception windo w 128 is 

provided in the side surface portion 122b that is e rected at 

the right angle from the opposing surface portion 1 22a 

(surface that is opposed to the inspection surface) .  Further, 25 

the transmission probe 110 and the reception probe 120 are 

arranged such that a distance between the transmiss ion window 
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118 and the reception window 128 is slightly larger  than a 

width (in FIGS. 3, width in the X axis direction) o f the 

range required to be inspected. 

[0034] 

 As a result, an edge A1 on the transmission probe 110 5 

side of the ultrasonic beam, which has been transmi tted from 

the transmission window 118, is restricted in a dir ection of 

incidence by the side surface portion 112b.  Theref ore, there 

can be avoided an event in which the ultrasonic bea m enters 

the opposing surface portion 112a side of the side surface 10 

portion 112b.  Moreover, the edge A1 of the ultraso nic beam 

reaches the inside of an edge FS on the transmissio n probe 

110 side of the range required to be inspected.  Th erefore, 

there can be avoided an event in which a reflected wave is 

generated in the channel 52 that is located below t he 15 

opposing surface portion 112a. 

[0035] 

 Meanwhile, there is no obstacle that restricts an edge 

A2 on the reception probe 120 side of the ultrasoni c beam, 

which has been transmitted from the transmission wi ndow 118, 20 

in the direction of incidence.  Therefore, the ultr asonic 

beam, which has been transmitted from the transmiss ion window 

118, enters also on the reception probe 120 side of  (outside) 

the range required to be inspected.  Therefore, a r eflected 

wave is generated in a range of from the edge A1 to  the edge 25 

A2 of the ultrasonic beam (range of the beam width) .  In 

other words, a reflected wave is generated not only  in the 
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range required to be inspected but also in the chan nel 52 on 

the reception probe 120 side. 

[0036] 

 However, the reception window 128 in this embodime nt is 

provided not in the opposing surface portion 122a b ut in the 5 

side surface portion 122b.  Therefore, the receptio n window 

128 does not receive the reflected wave (indicated by N in 

FIG. 3(b)) that reaches the opposing surface portio n 122a of 

the reception probe 120.  Therefore, there can be a voided the 

event in which the reflected wave generated in the channel 52 10 

on the reception probe 120 side disadvantageously r eaches the 

reception window 128.  As a result, the noise origi nating 

from the channel 52 can be removed.  In this manner , only the 

reflected wave that is generated in the range requi red to be 

inspected reaches the reception window 128, and the  flaw can 15 

be detected accurately in the range required to be inspected. 

[0037] 

 <Ultrasonic Flaw Detection Method> 

 Next, a flow of processing performed by an ultraso nic 

flaw detection method using the ultrasonic flaw det ection 20 

device 100 is described.  FIG. 4 is a flow chart fo r 

illustrating the flow of the processing performed b y the 

ultrasonic flaw detection method.  As illustrated i n FIG. 4, 

first, the transmission probe 110 and the reception  probe 120 

are arranged such that the angle of the transmissio n window 25 

118 with respect to the inspection surface (joint s urface S) 

and the angle of the reception window 128 with resp ect to the 
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inspection surface (joint surface S) have the relat ionship in 

which the ultrasonic wave that has been reflected o utside the 

range required to be inspected does not reach the r eception 

window 128 (arrangement step S110).  Then, the cont roller 134 

controls the pulser-receiver 132 to cause the trans mission 5 

probe 110 to transmit the ultrasonic beam from the 

transmission window 118 toward the range required t o be 

inspected (transmission step S120).  In this manner , the 

ultrasonic beam enters the object to be inspected, and the 

reflected wave (or diffracted wave/scattered wave) is 10 

generated in the range required to be inspected. 

[0038] 

 Then, the reception probe 120 converts oscillation  

based on the ultrasonic wave that has been received  through 

the reception window 128 into an electrical signal,  and 15 

outputs the electrical signal to the pulser-receive r 132 

(reception step S130).  The pulser-receiver 132 con verts the 

electrical signal, which has been input from the re ception 

probe 120, into the oscillation information, and tr ansmits 

the oscillation information to the controller 134.  Then, the 20 

determination module 134a of the controller 134 det ermines, 

based on the oscillation information transmitted fr om the 

pulser-receiver 132, the presence or absence of a f law in the 

range required to be inspected (determination step S140). 

[0039] 25 

 As described above, according to the ultrasonic fl aw 

detection device 100 of this embodiment and the ult rasonic 
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flaw detection method using the ultrasonic flaw det ection 

device 100, a flaw can be detected in the range req uired to 

be inspected with high accuracy while suppressing o ccurrence 

of noise. 

[0040] 5 

 <First Modification Example> 

 FIG. 5 is a view for illustrating an ultrasonic fl aw 

detection device 100 of a first modification exampl e.  In FIG. 

5, in order to facilitate understanding, the groove  portions 

66 are illustrated by being filled in with gray, an d the 10 

ultrasonic beam and the reflected ultrasonic wave a re 

illustrated by being hatched. 

[0041] 

 In the above embodiments, there has been described  as 

an example the structure in which the opposing surf ace 15 

portion 112a of the transmission probe 110 and the opposing 

surface portion 122a of the reception probe 120 are  brought 

into contact with the bottom surfaces 66a of the ch annels 52 

to detect a flaw.  However, as illustrated in FIG. 5, the 

ultrasonic flaw detection device 100 may detect a f law in the 20 

joint surface S by bringing the opposing surface po rtion 112a 

of the transmission probe 110 and the opposing surf ace 

portion 122a of the reception probe 120 into contac t with 

upper surfaces of the channels 52.  In other words,  the 

ultrasonic flaw detection device 100 may detect a f law in the 25 

joint surface S by bringing the opposing surface po rtion 112a 

and the opposing surface portion 122a into contact with the 
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bottom surface 62a of the partition 60. 

[0042] 

 <Second Modification Example> 

 FIG. 6(a) is a first view for illustrating an 

ultrasonic flaw detection device 200 of a second mo dification 5 

example of this disclosure.  FIG. 6(b) is a second view for 

illustrating the ultrasonic flaw detection device 2 00 of the 

second modification example.  In FIG. 6(a) and FIG.  6(b), in 

order to facilitate understanding, the groove porti ons 52 are 

illustrated by being filled in with gray, and the u ltrasonic 10 

beam and the reflected ultrasonic wave are illustra ted by 

being hatched. 

[0043] 

 As described above, the ultrasonic wave is reflect ed at 

the boundary between the materials having different  densities.  15 

Therefore, when there is an air gap between the tra nsmission 

window 118 and the reception window 128, the ultras onic beam 

is disadvantageously reflected at a boundary betwee n the 

transmission window 118 and the air gap.  Then, the  

transmission probe 110 cannot allow the ultrasonic beam to 20 

enter the range required to be inspected.  In the a bove 

embodiment, the rib 64 that can be sandwiched betwe en the 

transmission window 118 and the reception window 12 8 is 

provided on the object to be inspected.  Therefore,  the rib 

64 can be interposed (the object to be inspected is  at least 25 

partially used as a medium portion) between the tra nsmission 

window 118 and the reception window 128.  Therefore , in the 
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above embodiment, there has been described, as an e xample, 

the structure in which the ultrasonic beam passes t hrough the 

rib 64 to enter the range required to be inspected.   However, 

as illustrated in FIG. 6(a) and FIG. 6(b), the obje ct to be 

inspected, for example, a cover portion 54 of the s tructure 5 

50 does not necessarily have the shape in which the  object to 

be inspected is partially interposed between the tr ansmission 

window 118 and the reception window 128. 

[0044] 

 Therefore, as illustrated in FIG. 6(a) and FIG. 6( b), 10 

the ultrasonic flaw detection device 200 in the sec ond 

modification example includes a medium portion 210 in 

addition to the transmission probe 110, the recepti on probe 

120, and the control device 130 (not shown in this example).  

Components that have been described in the above em bodiment 15 

are denoted by the same reference symbols, and a de scription 

thereof is omitted. 

[0045] 

 The medium portion 210 is formed of a material thr ough 

which the ultrasonic wave is propagated, and is pro vided 20 

between the transmission window 118 and the recepti on window 

128.  With the structure including the medium porti on 210, a 

flaw can be detected irrespective of a shape of the  object to 

be inspected. 

[0046] 25 

 The medium portion 210 is not limited in terms of the 

material as long as the ultrasonic wave can be prop agated 
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therethrough.  However, it is may be formed the med ium 

portion 210 of substantially the same material as t hat of the 

object to be inspected, or a material having a dens ity that 

is substantially equal to that of the object to be inspected.  

As a result, a reflected wave that is generated at a boundary 5 

between the medium portion 210 and the object to be  inspected 

can be suppressed. 

[0047] 

 Moreover, as illustrated in FIG. 6(b), it is may b e  

that a contact surface portion 210a of the medium p ortion 210 10 

that is brought into contact with the object to be inspected 

have a shape corresponding to a surface 54a to be c ontacted 

of the object to be inspected.  With this structure , a 

contact area between the medium portion 210 and the  object to 

be inspected can be increased.  As a result, an air  gap that 15 

is formed between the medium portion 210 and the ob ject to be 

inspected can be reduced.  Therefore, the ultrasoni c flaw 

detection device 200 can efficiently allow the ultr asonic 

beam to enter the range required to be inspected. 

[0048] 20 

 The embodiment of this disclosure has been describ ed 

above with reference to the attached drawings, but it is to 

be understood that this disclosure is not limited t o the 

above-mentioned embodiment.  It is apparent that th ose 

skilled in the art may arrive at various alternatio ns and 25 

modifications within the appended claims, and those  examples 

are understood as naturally falling within the tech nical 
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scope of this disclosure. 

[0049] 

 For example, in the above embodiment, there has be en 

described, as an example, the structure in which th e angle of 

the transmission window 118 with respect to the ins pection 5 

surface and the angle of the reception window 128 w ith 

respect to the inspection surface are each 90° (rig ht angle).  

However, the angle of the transmission window 118 w ith 

respect to the inspection surface and the angle of the 

reception window 128 with respect to the inspection  surface 10 

are not limited.  The angle of the transmission win dow 118 

with respect to the inspection surface and the angl e of the 

reception window 128 with respect to the inspection  surface 

may each be 45° or 65°, for example. 

[0050] 15 

 Moreover, in the above embodiment, there has been 

described, as an example, the structure in which th e range 

required to be inspected and the width of the rib 6 4 are 

substantially equal to each other.  Therefore, the ultrasonic 

flaw detection device 100 has been able to maintain  the 20 

distance between the transmission window 118 and th e 

reception window 128 at a distance with which the u ltrasonic 

wave that has been reflected outside the range requ ired to be 

inspected does not reach the reception window 128 b y merely 

sandwiching the rib 64 between the transmission pro be 110 and 25 

the reception probe 120.  However, the ultrasonic f law 

detection device 100 may adjust the distance betwee n the 
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transmission probe 110 and the reception probe 120 to adjust 

the range required to be inspected. 

[0051] 

 Moreover, in the above embodiment, there has been 

described, as an example, the structure in which th e 5 

ultrasonic flaw detection device 100 includes the 

determination module 134a.  However, even when inde pendently 

formed as hardware without including the determinat ion module 

134a, but when connected to an existing determinati on module, 

the ultrasonic flaw detection device 100 can detect  a flaw in 10 

the object to be inspected. 

 

Industrial Applicability 

[0052] 

 This disclosure can be used for the ultrasonic fla w 15 

detection device, which is configured to detect a f law in the 

object to be inspected using the ultrasonic wave, a nd for the 

ultrasonic flaw detection method. 

 

Reference Signs List 20 

[0053] 

100 ultrasonic flaw detection device 

110 transmission probe 

112a opposing surface portion (first opposing surfa ce 

portion) 25 

112b side surface portion 

118 transmission window 
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120 reception probe 

122a opposing surface portion (second opposing surf ace 

portion) 

122b side surface portion 

128 reception window 5 

134a controller 

200 ultrasonic flaw detection device 

210 medium portion 
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Claims 

[Claim 1] An ultrasonic flaw detection device, comp rising: 

 a transmission window; 

 a transmission probe, which is configured to trans mit 

an ultrasonic beam from the transmission window tow ard a 5 

range required to be inspected, which is set in adv ance, of 

an inspection surface of an object to be inspected;  

 a reception window, which is arranged in a relatio nship 

with respect to the transmission window in which an  

ultrasonic wave that has been reflected outside the  range 10 

required to be inspected is inhibited from reaching  the 

reception window; and 

 a reception probe, which is configured to receive an 

ultrasonic wave that has passed through the recepti on window. 

 15 

[Claim 2] An ultrasonic flaw detection device accor ding to 

claim 1, 

 wherein the transmission probe is formed so that a n 

edge of the ultrasonic beam has an angle at which t he edge of 

the ultrasonic beam reaches an edge on the transmis sion probe 20 

side of the range required to be inspected or an in side of 

the edge on the transmission probe side of the rang e required 

to be inspected, and 

 wherein the transmission window and the reception 

window have angles with respect to the inspection s urface 25 

that establish the relationship in which the ultras onic wave 

that has been reflected outside the range required to be 
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inspected is inhibited from reaching the reception window. 

 

[Claim 3] An ultrasonic flaw detection device accor ding to 

claim 1 or 2, 

 wherein the transmission probe has a first opposin g 5 

surface portion that is opposed to the inspection s urface, 

and the transmission window is provided in a side s urface 

portion that is erected from the first opposing sur face 

portion, and 

 wherein the reception probe has a second opposing 10 

surface portion that is opposed to the inspection s urface, 

and the reception window is provided in a side surf ace 

portion that is erected from the second opposing su rface 

portion. 

 15 

[Claim 4] An ultrasonic flaw detection device accor ding to 

any one of claims 1 to 3, further comprising a medi um portion, 

which is provided between the transmission window a nd the 

reception window, and through which an ultrasonic w ave is to 

be propagated. 20 

 

[Claim 5] An ultrasonic flaw detection device accor ding to 

claim 4, wherein the object to be inspected is at l east 

partially used as the medium portion. 

 25 

[Claim 6] An ultrasonic flaw detection device accor ding to 

any one of claims 1 to 5, further comprising a dete rmination 
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module, which is configured to determine presence o r absence 

of a flaw in the range required to be inspected bas ed on the 

ultrasonic wave received by the reception probe. 

 

[Claim 7] An ultrasonic flaw detection method, in w hich an 5 

ultrasonic flaw detection device is used to detect a flaw in 

a range required to be inspected, which is set in a dvance, of 

an inspection surface of an object to be inspected,  the 

ultrasonic flaw detection device including a transm ission 

probe configured to transmit an ultrasonic beam fro m a 10 

transmission window, and a reception probe configur ed to 

receive an ultrasonic wave that has passed through a 

reception window, the ultrasonic flaw detection met hod 

comprising: 

 arranging the transmission probe and the reception  15 

probe so that the transmission window and the recep tion 

window have a relationship in which an ultrasonic w ave that 

has been reflected outside the range required to be  inspected 

is inhibited from reaching the reception window; an d 

 causing the transmission probe to transmit the 20 

ultrasonic beam from the transmission window toward  the range 

required to be inspected. 

 


