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(57) ABSTRACT 
A non-contact durability diagnosis apparatus includes: (a) 
applying non-contactly and sequentially at least two exci 
tation ultrasonic waves to an object and storing frequency 
signals generated from the object; (b) applying non-con 
tactly and simultaneously the at least two excitation ultra 
Sonic waves to the object and storing frequency signals 
generated from the object; (c) storing derived frequency 
signals remaining after removing an overlapping portion of 
the frequency signals of step (a) and the frequency signals of 
step (b); and (d) determining that the object is damaged 
when at least one of the generated frequency signals of step 
(c) is larger than a predetermined value. 

100 

Second 
COntroller 

Storing 

  



US 2017/0023530 A1 Jan. 26, 2017. Sheet 1 of 8 

I "OIH 

Patent Application Publication 

  



Patent Application Publication Jan. 26, 2017. Sheet 2 of 8 US 2017/0023530 A1 

FIG 2 

10 

First 
Signal generator 

SeCOnd 
COntroller 

sianal CeneratOr gnal g Storing 40 
portion 

Signal measuring 
instrument 

41 

    

  

  



Patent Application Publication Jan. 26, 2017. Sheet 3 of 8 US 2017/0023530 A1 

FIG. 3 
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FIG. 6 
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FIG. 7 
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NON-CONTACT DURABILITY DAGNOSIS 
APPARATUS AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. The present application claims priority to and the 
benefit of Korean Patent Application Number 10-2015 
01.03773 filed on Jul. 22, 2015, the entire contents of which 
are incorporated herein for all purposes by reference. 

BACKGROUND OF DISCLOSURE 

0002 (a) Field of Disclosure 
0003. The present disclosure relates generally to a non 
contact durability diagnosis apparatus and control method 
thereof which non-contactly identify and confirm damage of 
an object. 
0004 (b) Description of Related Art 
0005. In general, it’s important for an object such as a 
shaft or a rail, which is used to secure durability, to be 
checked for damage. Such as the presence of a crack. 
Damage of Such objects can be identified using a contact 
type vibration sensor or an ultrasonic wave measuring 
instrument. A contact-type vibration sensor includes, for 
example, a drive motor rotating an object and a vibration 
sensor detecting damage of the rotating object. The vibration 
sensor can confirm whether the object is damaged while the 
object is being rotated. 
0006 Because the contact-type vibration sensor confirms 
whether an object is damage while the object is rotating, the 
damage cannot be identified in advance of an abnormality 
being generated. In addition, an ultrasonic wave measuring 
instrument identifies damage of an object while it is rotated 
using a drive motor. 
0007. However, ultrasonic wave measuring instrument 
has a problem that excessive measurement noises occur 
during a measurement process, which uses ultrasonic waves, 
and thus fails to correctly identify damage of an object. 
0008. The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the disclosure, and therefore, it may 
contain information that does not form the related art that is 
already known in this country to a person of ordinary skill 
in the art. 

SUMMARY OF DISCLOSURE 

0009 Various aspects of the present disclosure are 
directed to providing non-contact durability diagnosis appa 
ratus and method which non-contactly identify and confirm 
damage of an object using ultrasonic waves. 
0010. According to embodiments of the present disclo 
Sure, a non-contact durability diagnosis method includes: (a) 
applying non-contactly and sequentially at least two exci 
tation ultrasonic waves to an object and storing frequency 
signals generated from the object; (b) applying non-con 
tactly and simultaneously the at least two excitation ultra 
Sonic waves to the object and storing frequency signals 
generated from the object; (c) storing derived frequency 
signals remaining after removing an overlapping portion of 
the frequency signals of step (a) and the frequency signals of 
step (b); and (d) determining that the object is damaged 
when at least one of the generated frequency signals of step 
(c) is larger than a predetermined value. 
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0011 Step (a) may include: (a-1) applying sequentially a 
first excitation ultrasonic wave and a second excitation 
ultrasonic wave having a frequency different than a fre 
quency of the first excitation ultrasonic wave; and (a-2) 
measuring and storing a first frequency signal generated 
from the object by the first excitation ultrasonic wave and a 
second frequency signal generated from the object by the 
second excitation ultrasonic wave. 

0012 Step (b) may include: (b-1) applying non-contactly 
and simultaneously the first excitation ultrasonic wave and 
the second excitation ultrasonic wave to the object; and (b-2) 
measuring and storing a third frequency signal and a fourth 
frequency signal generated from the object by the simulta 
neous application of the first excitation ultrasonic wave and 
the second excitation ultrasonic wave in Step (b-1). 
0013 The stored frequency signals in step (c) are derived 
by removing an overlapping portion of the first frequency 
signal and the second frequency signal of step (a-2) and the 
third frequency signal and the fourth frequency signal of 
step (b-2) step from the third frequency signal and the fourth 
frequency signal of step (b-2). 
0014. The first excitation ultrasonic wave has a frequency 
lower than that of the second excitation ultrasonic wave. 

0015 The method may further include (e) notifying a 
user of damage information of the object when at least one 
of the derived frequency signals is greater than a predeter 
mined value. 

0016. The method may further include (f) displaying the 
damage information on a display portion. 
0017. Furthermore, according to embodiments of the 
present disclosure, a non-contact durability diagnosis appa 
ratus includes: a first signal generator non-contactly apply 
ing a first excitation ultrasonic wave to an object and 
generating a first frequency signal from the object; a second 
signal generator non-contactly applying a second excitation 
ultrasonic wave different than the first excitation ultrasonic 
wave to the object and generating a second frequency signal 
from the object; a first controller controlling the first signal 
generator and the second signal generator in order to sequen 
tially perform a first step of applying the first excitation 
ultrasonic wave and the second excitation ultrasonic wave 
sequentially to the object and a second step of generating 
synthesized frequency signals from the object by applying 
the first excitation ultrasonic wave and the second excitation 
ultrasonic wave simultaneously to the object; a storing 
portion storing the first frequency signal and the second 
frequency signal generated from the object by the first step 
and the synthesized frequency signals generated from the 
object by the second step; and a second controller identify 
ing frequency signals derived by removing an overlapping 
portion of the first frequency signal and the second fre 
quency signal, from the synthesized frequency signals, and 
determining that the object is damaged if at least one of the 
derived frequency signals is larger than a predetermined 
range or value. 
0018. The first excitation ultrasonic wave has a frequency 
lower than that of the second excitation ultrasonic wave. 

0019. The apparatus may further include a display por 
tion connected to the second controller and displaying 
damage information of the object. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a side view illustrating schematically an 
exemplary non-contact durability diagnosis apparatus 
according to the present disclosure. 
0021 FIG. 2 is a block diagram illustrating schematically 
the exemplary non-contact durability diagnosis apparatus of 
FIG 1. 
0022 FIG. 3 is a flow chart illustrating schematically an 
exemplary non-contact durability diagnosis method accord 
ing to the present disclosure. 
0023 FIG. 4 is a graph drawing illustrating schematically 
a first frequency signal and a second frequency signal 
generated by applying sequentially a first excitation ultra 
Sonic wave and a second excitation ultrasonic wave to an 
object. 
0024 FIG. 5 is a graph drawing illustrating schematically 
a third frequency signal and a fourth frequency generated by 
applying simultaneously a first excitation ultrasonic wave 
and a second excitation ultrasonic wave to an object. 
0025 FIG. 6 is a graph drawing acquired by removing an 
overlapping portion of a first frequency signal and a second 
frequency signal of FIG. 4 from a third frequency signal and 
a fourth frequency signal in the graph drawing of FIG. 5. 
0026 FIG. 7 is a graph drawing illustrating schematically 
derived frequency signals of a non-damage object. 
0027 FIG. 8 is a graph drawing illustrating schematically 
derived frequency signals of a damaged object. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0028. Reference will now be made in detail to various 
embodiments of the present disclosure, examples of which 
are illustrated in the accompanying drawings and described 
below. While the disclosure will be described in conjunction 
with embodiments, it will be understood that present 
description is not intended to limit the disclosure to those 
embodiments. On the contrary, the disclosure is intended to 
cover not only the disclosed embodiments, but also various 
alternatives, modifications, equivalents and other embodi 
ments, which may be included within the spirit and scope of 
the disclosure as defined by the appended claims. 
0029 Parts which are not related to the description are 
omitted for clearly describing the embodiments of the pres 
ent disclosure. Like reference numerals refer to like or 
similar elements throughout the specification. Names of 
components such as first, second, and the like are merely 
intended to assign a number to the names because the names 
of the components are the same as each other, while an order 
thereof is not particularly limited. 
0030 Additionally, it is understood that one or more of 
the below methods, or aspects thereof, may be executed by 
at least one control unit. The term “control unit may refer 
to a hardware device that includes a memory and a proces 
sor. The memory is configured to store program instructions, 
and the processor is specifically programmed to execute the 
program instructions to perform one or more processes 
which are described further below. Moreover, it is under 
stood that the below methods may be executed by an 
apparatus comprising the control unit in conjunction with 
one or more other components, as would be appreciated by 
a person of ordinary skill in the art. 
0031 Referring now to the disclosed embodiments, FIG. 
1 is a side view illustrating schematically an exemplary 
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non-contact durability diagnosis apparatus according to the 
present disclosure. FIG. 2 is a block diagram illustrating 
schematically the exemplary non-contact durability diagno 
sis apparatus of FIG. 1. 
0032. As shown in FIG. 1 and FIG. 2, an exemplary 
non-contact durability diagnosis apparatus 100 according to 
the present disclosure may comprise a first signal generator 
10 for non-contactly applying a first excitation ultrasonic 
wave 10a to an object 11, a second signal generator 20 for 
non-contactly applying a second excitation ultrasonic wave 
20b to the object 11, a first controller 30 controlling the first 
signal generator 10 and the second signal generator 20 to 
apply the first excitation ultrasonic wave 10a and the second 
excitation ultrasonic wave 20a to the object 11, a storing 
portion 40 respectively storing a first frequency signal 10b 
and a second frequency signal 20b generated from the object 
11 and synthesized frequency signals 10c and 20c, and a 
second controller 50 identifying derived frequency signals 
12 derived by removing an overlapping portion of the first 
frequency signal 10b and the second frequency signal 20b 
from the synthesized frequency signal 10c and 20c and 
confirming the object 11 is damaged if at least one of the 
derived frequency signals 12 is larger than a predetermined 
range or value. 
0033. An object 11 is a component such as a shaft or a 

rail, which is utilized to secure durability. The object 11 is 
not limited to a shaft or a rail, however, and may be any 
component which secures durability greater than a prede 
termined strength. 
0034. The object 11 may be fixed to a mounting place by 
fixing means 13. Fixing means 13 may be clamping devices 
fixedly supporting both ends of an object 11. 
0035 A first signal generator 10 may be mounted at a side 
of the object 11 fixed by clamping devices. A first signal 
generator 10 may be mounted at a position apart from a side 
of the object 11 and apply a first excitation ultrasonic wave 
10a to the object 11 in a non-contact condition. Applying a 
first excitation ultrasonic wave 10a to the object 11 using a 
first signal generator 10 is for identifying a first frequency 
signal 10b generated by applying the first excitation ultra 
sonic wave 10a to the object 11. 
0036 Now, a case in which a first excitation ultrasonic 
wave 10a less than or equal to 45 kHz is applied as a low 
frequency wave will be explained. However, a low fre 
quency range is not limited to frequencies less than or equal 
to 45 kHz, and it may be changed according to the type of 
the object 11. 
0037. A second signal generator 20 may be mounted at a 
position near to the first signal generator 10, the position 
being also apart from the object 11. The second signal 
generator 20 applies a second excitation ultrasonic wave 20a 
to the object 11 in a non-contact condition. Applying a 
second excitation ultrasonic wave 20a to the object 11 using 
the second signal generator 20 is for identifying a second 
frequency signal 20b generated by applying the second 
excitation ultrasonic wave 20a to the object 11. 
0038. Now, a case in which a second excitation ultrasonic 
wave 20a ranging from 190 kHz to 200 kHz is applied as a 
high frequency wave will be explained. However, a high 
frequency range is not limited to the range from 190 kHz to 
200 kHz, and it may be changed according to the type of the 
object 11. 
0039. The first signal generator 10 and the second signal 
generator 20 may be selectively controlled by a first con 
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troller 30. That is, the first controller 30 may selectively 
control a sequential operation of the first signal generator 10 
and the second signal generator 20 and a simultaneous 
operation of them. 
0040. In more detail, the first controller 30 may perform 
a first step of applying sequentially the first excitation 
ultrasonic wave 10a and the second excitation ultrasonic 
wave 20a to the object 11. As a result, the first frequency 
signal 10b by the applying of the first excitation ultrasonic 
wave 10a and the second frequency signal 20b by the 
applying of the second excitation ultrasonic wave 20a may 
be independently generated from the object 11. 
0041. The first frequency signal 10b and the second 
frequency signal 20b may be transformed into frequency 
signals by a signal generator. In addition, the first controller 
30 may perform a second step of applying simultaneously 
the first excitation ultrasonic wave 10a and the second 
excitation ultrasonic wave 20a to the object 11. Accordingly, 
synthesized frequency signals 10c and 20c by the simulta 
neous applying of the first excitation ultrasonic wave 10a 
and the second excitation ultrasonic wave 20a may be 
generated from the object 11. 
0042. The first frequency signal 10b and the second 
frequency signal 20b of the first step and the synthesized 
frequency signals 10c and 20c may be measured by a signal 
measuring instrument 41 and transmitted to a storing portion 
40. The storing portion 40 may store the first frequency 
signal 10b and the second frequency signal 20b generated 
from the object 11 by the first step control of the first 
controller 30. Further, the storing portion 40 may store the 
synthesized frequency signals 10c and 20c generated from 
the object 11 by the second step control of the first controller 
3O. 

0043. The first frequency signal 10b, the second fre 
quency signal 20b, and the synthesized frequency signals 
10c and 20c stored in the storing portion 40 may be 
transmitted to a second controller 50. The second controller 
50 may receive the first frequency signal 10b, the second 
frequency signal 20b, and the synthesized frequency signals 
10c and 20c from the storing portion 40 and calculate 
derived frequency signals 12 by removing an overlapping 
portion of the first frequency signal 10b and the second 
frequency signal 20b from the synthesized frequency signals 
10c and 20c. Further, the second controller 50 may deter 
mine whether at least one of the derived frequency signals 
12 is larger than a predetermined value or beyond a prede 
termined range. 
0044) The predetermined range of the derived frequency 
signals 12 may be predetermined with a proper range 
according to variations of the type of the object 11. In 
addition, the confirmation of the second controller 50 may 
be displayed using a display portion 51. The display portion 
51 may be installed to receive signals of the second con 
troller 50 such that a worker can check an object 11 for 
abnormality condition visually. 
0045. As described above, the second controller 50 may 
confirm that damage such as crack has happened in the 
object 11 if the at least one of the derived frequency signals 
12 is larger than a predetermined value or beyond a prede 
termined range. Further, a failure measure Such as rapidly 
replacing a damaged object can be performed because it is 
possible to identify damage of the object 11 quickly and 
precisely. 
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0046 FIG. 3 is a flow chart illustrating schematically an 
exemplary non-contact durability diagnosis method accord 
ing to the present disclosure. 
0047 Same reference numerals as ones in FIG. 1 and 
FIG. 2 indicate same members having same functions. 
Hereinafter, the non-contact durability diagnosis method 
will be explained in detail referring to drawings. 
0048. At least two excitation ultrasonic waves may be 
applied to an object sequentially and non-contactly and 
frequency signals generated from the object may be stored. 
0049. Hereinafter, an exemplary case in which excitation 
ultrasonic waves are a first excitation ultrasonic wave 10a 
and a second excitation ultrasonic wave 20a will be 
explained. 
0050 First, a first excitation ultrasonic wave 10a and a 
second excitation ultrasonic wave 20a having a different 
frequency from a frequency of a first excitation ultrasonic 
wave 10a are applied to the object 11 sequentially and 
non-contactly (S10). 
0051. In a step S10, a first excitation ultrasonic wave 10a 
and a second excitation ultrasonic wave 20a may be applied 
to an object 11 sequentially with a time interval therebe 
tween. The first excitation ultrasonic wave 10a may be 
applied by a first signal generator 10 and the second exci 
tation ultrasonic wave 20a may be applied by a second 
signal generator 20. The first excitation ultrasonic wave 10a 
and the second excitation ultrasonic wave 20a may be 
applied to an object 11 selectively according to controlling 
of a first controller 30. 
0.052 Hereinafter, a case in which the first excitation 
ultrasonic wave 10a has a frequency lower than that of the 
second excitation ultrasonic wave 20a. That is, the first 
excitation ultrasonic wave 10a has a low frequency and the 
second excitation ultrasonic wave 20a has a high frequency. 
0053 Subsequently, a first frequency signal 10b gener 
ated from the object 11 by the first excitation ultrasonic wave 
10a of the step S10 and a second frequency signal 20b 
generated from the object 11 by the second excitation 
ultrasonic wave 20a may be respectively measured. The first 
frequency signal 10b and the second frequency signal 20b 
measured in the step S10 may be stored in a storing portion 
40 (S20). In addition, at least two excitation ultrasonic 
waves may be applied to an object simultaneously and 
non-contactly and frequency signals generated from the 
object may be stored. 
0054. In this case, an exemplary case in which excitation 
ultrasonic waves are a first excitation ultrasonic wave 10a 
and a second excitation ultrasonic wave 20a as described 
above, will be explained. 
0055. A first excitation ultrasonic wave 10a and a second 
excitation ultrasonic wave 20a are applied to an object 11 
simultaneously and non-contactly (S30). In step S30, a first 
excitation ultrasonic wave 10a and a second excitation 
ultrasonic wave 20a may be applied to an object 11 simul 
taneously according to controlling of a first controller 30. 
0056 Subsequently, a third frequency signal 10c and a 
fourth frequency signal 20c generated from the object 11 by 
the simultaneous applying of the first excitation ultrasonic 
wave 10a and the second excitation ultrasonic wave 20a in 
the step S3.0 may be measured and stored (S40). In step S40, 
the third frequency signal 10c and the fourth frequency 
signal 20c may be stored in a storing portion 40. 
0057 Next, derived frequency signals remaining after 
removing an overlapping portion of the frequency signals of 
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the step S40 and the frequency signals of the step S20 from 
the frequency signals of the step S40 may be stored. That is, 
derived frequency signals 12 derived by removing an over 
lapping portion of the third frequency signal 10c and the 
fourth frequency signal 20c of the step S40 and the first 
frequency signal 10b and the second frequency signal 20b of 
the step S20 from the third frequency signal 10c and the 
fourth frequency signal 20c of the step S40 may be stored 
(S50). 
0058. In a step S50, the derived frequency signals 12 may 
be stored a storing portion 40. 
0059 FIG. 4 is a graph drawing illustrating schematically 
a first frequency signal and a second frequency signal 
generated by applying sequentially a first excitation ultra 
Sonic wave and a second excitation ultrasonic wave to an 
object. FIG. 5 is a graph drawing illustrating schematically 
a third frequency signal and a fourth frequency generated by 
applying simultaneously a first excitation ultrasonic wave 
and a second excitation ultrasonic wave to an object. FIG. 6 
is a graph drawing acquired by removing an overlapping 
portion of a first frequency signal and a second frequency 
signal of FIG. 4 from a third frequency signal and a fourth 
frequency signal in the graph drawing of FIG. 5. 
0060. As illustrated in FIG. 4 to FIG. 6, the derived 
frequency signals 12 remain if the first frequency signal 10b 
and the second frequency signal 20b are respectively 
removed from the third frequency signal 10c and the fourth 
frequency signal 20c. 
0061. The exemplary non-contact durability diagnosis 
method may confirm the object 11 is damaged (S61) if at 
least one of the derived frequency signals 12 of the step S50 
is larger than a predetermined threshold value (S60). That is, 
the method may confirm in the step S61 that the object 11 is 
damaged if the at least one of the derived frequency signals 
12 generated from the object 11 is larger than the threshold 
value predetermined according to the type of the object 11. 
0062 FIG. 7 is a graph drawing illustrating schematically 
derived frequency signals of a non-damage object. FIG. 8 is 
a graph drawing illustrating schematically derived fre 
quency signals of a damaged object. 
0063 As shown in FIG. 7, derived frequency signals 12 
of an undamaged object are not larger than a threshold value 
A, which is a normal condition of the object. As shown in 
FIG. 8, derived frequency signals 12 of a damaged object are 
larger than a threshold value A, which is an abnormal 
condition. Therefore, if at least one of derived frequency 
signals 12 is larger than a threshold value A, the method may 
confirm that an object 11 is damaged. Further, if at least one 
of derived frequency signals 12 is greater than a predeter 
mined value or beyond a predetermined range, the method 
may notify the user of damage information of an object 11. 
The method may indicate damage information and notify the 
user of the abnormal condition of the object 11 using a 
display portion 51. 
0064. As described above, the method may confirm that 
damage such as crack has happened in the object 11 if the 
derived frequency signals 12 are larger than a predetermined 
range. Therefore, a failure measure Such as rapidly replacing 
a damaged object can be performed because it is possible to 
identify damage of the object 11 quickly and precisely. 
0065. While this disclosure has been described in con 
nection with what is presently considered to be practical 
embodiments, it is to be understood that the disclosure is not 
limited to the disclosed embodiments, but, on the contrary, 
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is intended to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
appended claims. 
What is claimed is: 
1. A non-contact durability diagnosis method comprising: 
(a) applying non-contactly and sequentially at least two 

excitation ultrasonic waves to an object and storing 
frequency signals generated from the object; 

(b) applying non-contactly and simultaneously the at least 
two excitation ultrasonic waves to the object and stor 
ing frequency signals generated from the object; 

(c) storing derived frequency signals remaining after 
removing an overlapping portion of the frequency 
signals of step (a) and the frequency signals of step (b): 
and 

(d) determining that the object is damaged when at least 
one of the generated frequency signals of step (c) is 
larger than a predetermined value. 

2. The non-contact durability diagnosis method of claim 
1, wherein: 

step (a) further comprises: 
(a-1) applying sequentially a first excitation ultrasonic 
wave and a second excitation ultrasonic wave having 
a frequency different than a frequency of the first 
excitation ultrasonic wave; and 

(a-2) measuring and storing a first frequency signal 
generated from the object by the first excitation 
ultrasonic wave and a second frequency signal gen 
erated from the object by the second excitation 
ultrasonic wave. 

3. The non-contact durability diagnosis method of claim 
2, wherein: 

step (b) further comprises: 
(b-1) applying non-contactly and simultaneously the 

first excitation ultrasonic wave and the second exci 
tation ultrasonic wave to the object; and 

(b-2) measuring and storing a third frequency signal 
and a fourth frequency signal generated from the 
object by the simultaneous application of the first 
excitation ultrasonic wave and the second excitation 
ultrasonic wave in step (b-1). 

4. The non-contact durability diagnosis method of claim 
3, wherein the stored frequency signals in step (c) are 
derived by removing an overlapping portion of the first 
frequency signal and the second frequency signal of step 
(a-2) and the third frequency signal and the fourth frequency 
signal of step (b-2) step from the third frequency signal and 
the fourth frequency signal of step (b-2). 

5. The non-contact durability diagnosis method of claim 
1, wherein the first excitation ultrasonic wave has a fre 
quency lower than that of the second excitation ultrasonic 
WaV. 

6. The non-contact durability diagnosis method of claim 
1, further comprising: 

(e) notifying a user of damage information of the object 
when at least one of the derived frequency signals is 
greater than a predetermined value. 

7. The non-contact durability diagnosis method of claim 
6, further comprising: 

(f) displaying the damage information on a display por 
tion. 

8. A non-contact durability diagnosis apparatus compris 
1ng: 
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a first signal generator non-contactly applying a first the first step and the synthesized frequency signals 
excitation ultrasonic wave to an object and generating generated from the object by the second step; and 
a first frequency signal from the object; a second controller identifying frequency signals derived 

a second signal generator non-contactly applying a second by removing an overlapping portion of the first fre 
excitation ultrasonic wave different than the first exci- quency signal and the second frequency signal, from 
tation ultrasonic wave to the object and generating a the synthesized frequency signals, and determining that 
second frequency signal from the object; the object is damaged if at least one of the derived 

a first controller controlling the first signal generator and frequency signals is larger than a predetermined range 
the second signal generator in order to sequentially or value. - - 0 
perform a first step of applying the first excitation 9. The non-contact durability diagnosis apparatus of claim 
ultrasonic wave and the second excitation ultrasonic 8, wherein the first excitation ultrasonic wave has a fre 
wave sequentially to the object and a second step of quency lower than that of the second excitation ultrasonic 
generating synthesized frequency signals from the WY. - - 0 
object by applying the first excitation ultrasonic wave 10. The non-contact durability diagnosis apparatus of 
and the second excitation ultrasonic wave simultane- claim 8. further comprising: 
ously to the object; a display portion connected to the second controller and 

a storing portion storing the first frequency signal and the displaying damage information of the object. 
second frequency signal generated from the object by k . . . . 


