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Abstract: The ultrasonic nonlinear parameter B is generally known as an effective parameter for evaluating material
degradation. Thus far, most research has been conducted using a contact method. However, since measurement by this
contact method is affected by the contact conditions between the transducer and the specimen, additional devices are
required to maintain the contact conditions stable during the measurement. To avoid this inconvenience, this paper
proposes a noncontact method. In this study, only the receiver was replaced with a noncontact receiver, and then, the
ultrasonic nonlinear parameters measured by the newly developed noncontact receiver were compared with those
measured by the contact receiver. Results obtained using both these receivers for heat-treated aluminum alloy
specimens showed good agreement. From this result, we can confirm that the ultrasonic nonlinear parameter f can be
measured using the proposed noncontact ultrasonic method.
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Fig. 3 (a) Example of the received signal in time domain of lhour heat treatment specimen measured by contact
receiver and non-contact receiver, (b) FFT result after that 15 cycles of the received signal applied to the
hanning window measured by contact receiver and non-contact receiver

o wE BEA gEAL gmel M w)

mEolth ey gEAH FANEE 2Se

Savgel waas Asolw, WAEA 54

AEE gl wWeld waAstE NER dE

of ARAQ M Folvsich @H, A5 EA

e 98] FANEel AT Tl P
A 1=

7| B FEu A B 23 za AR
TR, olFE A (2)F ol &3t A
o vAdE Sevy prE ekl

RE A Aldel tiste] oo Ze o
2 04y JgngE Feiglon, kdw uA
g vy gs 53571 da nHskEa
(RAM 5000)Z-E] Al@o| FAl=HE A7 @
A 225 (Lecroy WS452)0l  FAEH = Ao
71E dA}ES g

3(b)st #ol
o AV E

Fig. 4% EA Aol wE 352
getuy SAA R} v EH2A 2l
H A3 et g Aot Fig 4 vt ehm|
4 A e AFHelA d& vy 9
g} Eﬂ 7}% 71522 At 3+ (Normalizing) 3} 3
Z2 o)A o] &3t TWMS 33t %X

*o AE2A FFAE o] &3 FAd v
Hol ol = A5 TH A7
S wrom =4 kA A (stability)o] o} A
ZAANRY A7t =4 S

g devy 54 A3 27 d37F A F
1A A el vdE dpefr e 7t
shdth. o] dA el Ao F7be] uwheh A

)
e
Moy =
ol
ol ofl

oo 2 1o O

Z >

Nonlinear Parameter (Contact & Non-contact)

<-Non-contact|

I I I
@ Contact | | |
I I |

N
N 2]

Nonlinear Parameter
N
I3

0.5

5 10
Heat hour [H]

Fig. 4 Relationship between the normalized nonlinear
parameter and heat-treatment time measured by
contact receiver and non-contact receiver

Aol &

=0l AdE=H olefd AEEe
= do 71

N 57149 MEE7e] AAHES
23 Axte] Mol 2oule] AWD oA
M8 TebuEE Z7FA T waba] g
Azbel Fobel whet vl d shebeE Sobst
2~5A1ZF Aol A v AdE 937t LA S
o}, o]& & A&7} X]Ztggzq’ ASAAZS U
WA dFu 7| Ao AEE1re] Aate] H
=) :
q

of o AFAG S ofrAAE HEEELS
A% NEER PWdsn A4 R
AZ e Rk mekd Astse 2gs
EapH o fFANA RAAH T Ao
MAY s dasl g o F, 44
9o o A&HEA AEEY S gadtn 2
A A Ao 2s 8 NEFe 49
o Z7ksk ool J1elE sl HUA vl
HYY L F7HAA 503 AANA A 24

CIEER Y LN

aRd RAEA A8 e S4Ave



DEE R

27E

J
B
-

A e v Adg FEeE e VlEe® A
A I A SARE DA A 4.0 %, T WA
79 50417 DA s 2.6 %o HAY I
ghul el kel F7FE wel wbd, n =2 F=a
A mhetn e SHARE F2AH vAY
detulg e 71FoZ A A 932 241
Aol A 240 %, T WA FHAA 50AF EA
g A= 250 %] vAY SEeE ge] F7t
ol HFA HAHd vl vAF2
d

Wkl G W7t

(E o
N,

e o

Aaelds dAgE dFvE
A ]

Aol mA

ok
2>y
1o

cl
m#Nﬁ
)
Z o
o BN

o
£
dhe ot g2 P

4
o
S
i)
N
N
X
i

e
o o

—

A7k W 2A vepge el
of Axelel we wAY shevE
52 AR fASA deron,
o] Fe MAEH LA G Ed

IS

k2
o i
o, &
E

& R orlroed g >

mﬂumm

o] =& 20139 %
Aoz FaAAde] xds wol 3
A9 Y TH(NRF-2013M2A2A9043241).

ISRyl
(References)

() Kim, H. 1., Seok, C. S. and Kim, J. P., 2005, “A Study

ol g% 2 uaYA

Ay

Al 3 1137
on the Nondestructive Evaluation of Material
Properties,” Journal of Korean Society of Precision
Engineering, Vol. 22, No. 3, pp. 130~136

(2) Jhang, K. Y., 2009, “Nonlinear Ultrasonic Techniques
for Nondestructive Assessment of Micro Damage in
Material: A Review,” [International Journal of
Precision Engineering and Manufacturing, Vol. 10,
No. 1, pp. 123~135

(3) Kim, C. S., Jhang, K. Y. and Hyun, C. Y., 2010,
“Creep Characterization of Superalloy IN-738 Using
Ultrasonic Nonlinearity Measurement,” International
Journal of Modern Physics B, Vol. 25, No. 10, pp.
1385~1392,

(4) Kim, J. Y., 1, Jacobs, L. J., Qu, J. and Littles, J. W.,
2006, “Experimental Characterization of Fatigue
Damage in a Nickel-Base Superalloy Using Nonlinear
Ultrasonic Waves,” The Journal of the Acoustical
Society of America, Vol. 120, No. 3, pp.1266~1273

(5) Cantrell, J. H. and Yost, W. T., 2000, “Determination
of Precipitate Nucleation and Growth Rates from
Ultrasonic Harmonic Generation," Applied Physics
Letters, Vol. 77, No. 13, pp. 1952~1954,

(6) Li, W., Cho, Y., Lee, J. and Achenbach, J. D., 2013,
"Assessment of Heat treated Inconel X-750 alloy by
nonlinear ultrasonics," Experimental Mechanics, Vol.
53, No. 5, pp. 775~781

(7) Choi, 1. H., Lee, T. H. and Jhang, K. Y., 2010,
"Evaluation of fatigue degradation using nonlinear
ultrasonics," Review of Progress in Quantitative
Nondestructive Evaluation, Vol. 29, pp. 1433~1438

(8) Monchanlin, J. -P., 2004, “Non contact generation
and detection of ultrasound with laser,” WCNDT
proceedings.

(9) Lee, H., Chung. C., Kim, C. S. and Jhang, K. Y., 2012,
“Fully Non-Contact Assessment of Acoustic
Nonlinearity According to Plastic Deformation in
Al6061 Alloy,” Journal of the Korean Society for
Nondestructive Testing, Vol. 32, No. 4, pp. 388~392,

(10) Cantrell, J. H. and Yost. W. T., 1997, "Effect of
precipitate coherency strains on acoustic harmonic
generation", Journal of Applied Physics, Vol. 81, No. 7,
pp- 2957~2962,

(I1) Kim, C. S. and Park, 1. K., 2008, “Ultrasonic

Nonlinearity Parameter Due to Precipitate and

Dislocation,” Journal of the Korean Society for Precision

Engineering, Vol. 25, No. 7, pp.131~138.



	비접촉식 초음파 수신기를 이용한 초음파 비선형성 측정
	초록
	Abstract
	1. 서론
	2. 배경 이론
	3. 실험 방법
	4. 실험 결과
	5. 결론
	참고문헌


