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(54) Title: REAL-TIME ULTRASONIC INSPECTION MONITORING SYSTEM
(54 W] B A2 ESTUHAM BUEY ALY

1

0

~30

1 ... Object being inspected
20 ... Fixing body

30 ... Output device

40 ... Controller

(57) Abstract: The present invention provides a
real-time ultrasonic inspection monitoring system.
Such real-time ultrasonic inspection monitoring
system, according to the present invention, is
firmly and closely fixed even on non-planar por-
tions including curved surtaces when an ultrasonic
inspection is performed, and thus enables the ul-
trasonic inspection to be performed in an accurate
and stable manner, regardless of the shape condi-
tion of an object being inspected, and a three-di-
mensional ultrasonic image of the object being in-
spected is generated and monitored in real-time,
the image being generated from an ultrasonic sig-
nal of the object being inspected occurring by two-
dimensionally arrayed piezoelectric elements, and
thus diagnosing the object being inspected and re-
sponding to the defects of the object being inspec-
ted can be promptly and efticiently performed. The
real-time ultrasonic inspection monitoring system,
according to the present invention, comprises: a
probe (10) which is disposed on the surface of an
object being inspected (1) and performs an ultra-
sonic inspection on the object being inspected (1)
by being provided with a plurality of piezoelectric
elements (11) that are two-dimensionally arrayed
in a configured pattern; a fixing body (20) which

fixes the probe (10) in position; an output device (30) which receives ultrasonic signal information from the probe (10), calculates an
ultrasonic image of the object being inspected (1) from the received whole ultrasonic signal information, and outputs same; and a
controller (40) which controls the operations ot the probe (10) and the output device (30).

(57) 8%A:

[CIS & A&



WO 2016/143935 A1 |IIWAT 00T 0 AR

Z:
—  FARAFEILA S} A (& A 21 Z(3))

B e A7 2804 BUEY a0 A 3ad ols) 28 B we) hE A7 22904 RUEHE A
g FRg TU9 B YD P95 A W ugHo 2EAAA SR N AAE] FgEA
#lol 2SRRI AHe T AAHA FBE - UES 3, 2340 DR FALAA A5 HPAE ] 2 &
NEEFE APALE 3 285 G4 HA AR B e el vt SRR s A8 U 5 aAE
Aol Y@ ool A5 EAHOL FYE S YRS G L weo] e A 2 LA BUHY A2
& A ANE) TR AT, AT 2249 wdE B5Ae) A LAA)E P ste] | AAEW)) o2
225 AR FA5E BEAH105E 7] BEA10E AN 1447 = 2RAQ0SH 37 BEAH10 T
220 NEARE A, AL AH 2 &5t ABAHERE I QAT1)) 225G FS HE ] Fst
22440 B; 7] BEA(10)% 22 FAG0)) 45 Aojel AEE@E)E Eikels P40 o Foizin,



[1]

[2]

[3]

[4]

[5]

[6]

WO 2016/143935 PCT/KR2015/003008

o A A
0o WA AT 2 HAA BUHY A 2Y

7)1 E&ok

Vg & AN 2S00 A BB " A 28l #ek 202 ST
TAACREE FHS 33 v H Y F9lol % A arehA WA 517w of
e e E I V@M%ﬂ%%&ﬁﬂﬁ%ﬁﬂzgfﬁMﬂ
g ekatan QbgE Al el 4 9o, 2aksl Wl bl el o) 8 3 AL
Zo9 2 S 2R IGAE Y] 3AY 250t S AR /\g/ké 3]
R UE gl uhet I GAE] ek xlek D 9 G AE A gl o §F o &)
N&oha BHHOR FUE 5 i AR A B E Y A2 H
7k Zlo| vt
w73 7=

2 AARE Aol B R Ue] EAlshs BASYE A% 9
Z5IHE Al sl AEAA AAsh= v 3] W}oﬂ Hgrlo] RAHHoR
AHEE L Qi) o) 2] gF Wl s P ALY] HA o] A | L= 5ol ATl
S5 QA o312 werely] 9 Aol $7, Age 37 9 Fu)E 4%

ﬁ‘r%‘%}%ﬂl Aol Zov AALE =2 Age] A& ALgET
F= v AAke] = B A Probe)7F AAM = ol 3o AU A=

T"P(Scan) 8kl I G A o] of] ¥h-3-&to] &3 & WhAL(Echo)dh= A2 &2
o] Fol Xt} HZell = Yt AWE AbEshs A E 259 A&l
A 250 BEATE ARE 29N S o] &ate] At o] 5 A=
o9 A E B s E I 9= A o]},

o] ¢} & 283 A= AR ] BEA 7 AA 1AL f-1 5 of
ahal, AL s gEAe SE5H S HAs ek 4 ko whet FAPE o]

AUk geba s AR ANGS o glok o)sh e 22w AALE AW

dAoF Aol el S5 55T H SHHE A10-1278451% "4

g} B} AAF AR S EH T A 10-09432195 "ZS-9F AAE A Y SO

Hﬁﬂ&ﬂ @ﬂﬂ?é %%ﬂ@ﬂ%ﬁ

Lok FHY ol HHAME W A HHu A S B o gEAE
U AALE T HEAT|HA 28w AALE 53519 =), o] ol wle} A
S ola v A S THolv FE5A7F LA H AW, 253 AAF A E
MA} A Zuf| A o] =4k A A w] o] BE22] o] Fo] Y& x| A A H+=



PCT/KR2015/003008

)

==
j -

Q

ki

LA

'c']-. A

} A 3
149} 9F A 247k 27}

71 A

N
E=il i |
=

el A

1

3

WO 2016/143935

[7]

PR — = i~ ) = ;Imﬂ =]
0T =X N e o = ol ~3 "
I - F o O m@ TR T
ﬂo%%ﬁed mﬂm# - T A S Tw= wm B
TLEERY O FEIXg M ol W oo o ol
S wmzrs Seewo ZREwmg ﬂm%mi@a)ﬂz =
oMY FgXEwY KT W DSy AL
) - S oy PH oo urz_.ﬂu] PN 2 2~ 1
T o W o . A < N ORI X o T PR BN
ﬂnohm_ - Kﬂ%urcwqum MY o HJILIXJI_ =0 ~— =0
o oLE_Xux&olelﬂnLl]_/ o T [ HthX Do X o o
N B T T T - N . ey o NN ol gy o A
chgagepdbeng TE T oWy =
ﬁnwo_énuwormwﬂmﬁwnﬂﬂ%ﬁ ovaﬂNLN mﬂﬂﬂﬁrﬂrmow;% <] e
B o oo e B RE ey ] w 7o g o gy s
o X gy BT RR gy g o g B gy e R SRS S o o
M EFTR g ENET = . of o B S 23 o M
ﬁmAEoﬂ_Al 7Aﬂﬂ;|nmn .9 = " W= LR = W
TERaTR L FRTET o xa P8 mEroles 3T
TaFPers N eeR T g g o @ X o W Sy
O et 2 g LT wlww gl > %
AT Zuvc e MEdyw g m & o MR M
Mg o OlaggadlxmoleRFg | o ¥E o WA
FHR BT 2 (TR T g T gol®l Bgly @
= o g X oy £ M do— = U e ) o R fogpes N =
TR S WL £ W mE o= g R ~ AT g B NS
PrRL,T AT e o@pemRan gl Tl R
AR g Hp 2 BB g o X o g ® < H
Mg  MErgaxg@®ps gz g @i W
Hedlodtaerggreed b Y adrode o By
TERE ST RPN TR n e T m e T R 2 TT
TgFg o @O L AIT TN Ny KB Sz &% jd 5 F
T TR R g WO e EF S PR P o B
e S I R B ol Il R Sl N N
BT T Bk @F g w A g ArT R B E e ok T By
THEERBpIEN O MbEmET A TE oM@

T .

T

I

5 =

A~
T

bz ok 7]

=l

3}

=

A} 4

=~ O
AT

=



W

WO 2016/143935 PCT/KR2015/003008
a7k 3l
[12] Lt B wgof] o &t AAZF 259 A U E Y A 2"l o], EEH
AEu A S AL e 2, S A4 A E5ud S AVEeh s 299 JA e 2
I HJAME HH oY BE 7} = oHHE, I A E

[13]
[14]
[15]

[16]

[17]

[18]

[19]

ol 5

£ 18 g e QA 280 BUEY Alswel 78 T4
Holg7] 9|3 v,

0t g o] A elol whE AN 7E 2 oAl RUE E A2 gle] A S
Holg7] 9|3 v,

38 B ol A oo e g A e Wi TS BT 9 R,

4t B upg el Al o] whe ANk 28 0aA B E Y Al
A bR 32 253 G AR B S BolF7] g ot
U] AAE A5 H Ao FH

ol 3}, ¥ Wi o AA o E R 5 X A I 40 o Aste] A 3]
ek 9, m A A el Aurael 283 RAl 95 A,
A AR}, 8, 5= A, PBMA(Poly ButylMetacrylate), EVA,
7F2=Al(plasticizer), Tg, =328, G724, AR, 239 32H G784 WY
$omyE o Yool FALAE0) Solahl & = T4 B Ao of @
S R A2 bERe] v AEFek il 53] el A B A S Ao
QoI B urgel 7144 543 AR A LR AT A o= aze] FAA
1% 74 0 Aol chak A A P wAE Aok, B g v
el V16 TADS hebalA BA S A AE sl

kg of AAloof uhE

AAIE 259 3AF EYEE Al 2810002 = 17 =
20l 4 & o] B-=24(10), 3278 A (20), == FA(30), A EEHU0)E X &sl+=
TR o] FA T}, 53] & g o] AAlof|of] upE AAITE 28393 AL
TUEH A 2E(100)2 A DAL, 3FetZ W E Fof A ¥] = v

2

—

=

spo] (1t T2 E F Lol uh 3 2o F A} AAbALe] Mol o 1 ¢
H]SR 9 (FR 9 Eahol e 290 AAE Ba R ATS A7

Aetatal A RS = Q5 5hi= Al LHel a4 0w A8E =
= e AARE 2 AN BUEE A2 F(100)2 o] of] 3 B 4] e ar
UheFgh Hofol] A8 4 ot

5210 A AR () Ol WX H= Ao R, AAFIH R 2314
¥ e AL ADE FH Sl I A AR (Dol tHE 253 HALES



WO 2016/143935 PCT/KR2015/003008
8 stA ®rh o] 9 & HEH2H10)= ¥ AAME () BH 3} S8k sHE- ol
FrAAdo] e e AS5uE2)E o] Fo A 474A}§(1)4 H| g
T U= 5= 9l ®lr}, of 7] A F8 W A S E (12)-2 PBMA(Poly

[e))]
ButylMetacrylate), EVA, 7}4 A plaStICIZCI‘)/] ZA %fﬁ O] FoJ XA, TgR A EE
2AstA "ok & o Axjoo] mE e HEu A1) A - E SA4S
7EA I3 A (1) ER A o] TE2H10) o] Fo] d&star b H A =3E =
o] = 5}14_

[20] g " E52H10)= = 304 oF o] Eelw HEu A (12) B0 8 S0
A=A )72 E <A 71233) 0] H 1El+ﬁ shat, H5=71 9
FA2AAD7E R FA71R(13) FFH o2 FA ] Yz 2AR o] Fof

| All (backing material)(14) 7} Wl 2] ¥ =5 ko), o 714 F-A719H(13)2 A 82

A& o] Fold 5= AL, 71 Al (14) = FAd o) = EE R o] FolH

EE FA719(13)7 71A1(14) 9] A7} o] ol $HA = A& ol T}

wg o] A Aol TE F9171213)9] 7HAHE 9l 5 o

FAE P B aib)(13D)E o] Fo Xt} o] 9 & /A7 2(13)9] ¥ B (131)+=

W HEuA12)9] 7] A E A AR 8y

A (12)9] &4 o] WA H 5 gt

>O N
, ol :J
o ﬂlm

[21]

¥ 1 2
de oo

[22] AAA20)= BFAHI0)E A A o] LG 7)== Ao, & g of Ao
2 DA 0)E 2AZI AT 4FHAEH22)S X3 AR
o] Fol Xt}

(23] AAZTY I 21)S FE2H(10) 43 EAE TR A ZHA 3 AAE (1) T
2 7bs st Al A ¥ = Alolvh, & i o AA oo whE A Z Y2
AR B BATEE Se] #HEH Q21D R o] Fo] A= kA
ZQd@layolch stz @ d@nyol thabd Z#|9)(21a) 2 & o] Foj A B
theket A 7] ok @] I P A () HEA0)l s 5= AL, o]::}
E52H10) A2 Az g3 g JAl ek B8 2 T dDS o] 9]¢
U A 02 o] Fold 4= 9l

24 MAAEDO] AN R ARSI 2 AR ol F01 R A5 AL
o] G g A Q@) P91 G T Ao AR 07 ¥
A1 A (23) 5 38t EVMP%U) moo) eyl A 4w 2= 9lt).
o714 agAYensl Aud ags A a7 e
o] 0] X 5 }57M“ﬂ%a4Qu
[25] %%*Ja@bﬁ%éﬂﬂmﬁﬂﬁzﬂ%@n4ﬂﬂwﬂﬂ HEA10)E
7Hst A 7= Aol o
[26] 54X G0)= HEAHIOZERYH 259 AN AHRE xj%hﬂj_, A gk e 7 |
S A E AR ZRE PR O] 22919 2e HEE) =
2 93lo] 8 AX)(30)= EUE((30a)E 8|5 ") o9} e
HAA(30)E 373 A L TGS sk FEHA10)2FE

5!

pS



WO 2016/143935 PCT/KR2015/003008

[27]

[28]

[29]

[30]

iz

AR AHARE el 329 2 eI

%}741 Aot 3ak FAAA g FE)S A4 T8H AL

3z AR A u}m/] g og Fa= 4= o),

40) F2H10)9F =542 30)9] 2Hs& AlojshE A o=, 53] &
A A]of of] & 74‘5331(40)5 52 40| A 9} o] g521(10)9]

AHADEFE] A E = 53 W19 YA A5, QA A5, JA a5

s A I G A (1) 3x} A 2097 A E FrEsHA dd

719k o] A E b o Al oo whE AAZF 2 E oA RUE Y

2 E(100) A o] A= Zei ASud 1) A2 D 722k

AE FAVF13)S 2= FEA10)9) BEAH10) S SF X H 02207

¢ LA = AAAQOE Bl 2FA-S E9he v Pr%’% 01]E LLoHﬂ
2F 1 H o] 2SI AT FAEH RS st R R, 9P AE(])

Aglo] 293 4 gek OWHﬂl 3w, 221 WA

A2 Qg HAAEDY 229 AT E AdwhE Z274X](30)9]

32 A Oﬁalﬁm) 3l I A= 32k Dol AAIzk

A E o] RUB P E RS stu 2, 93 A ()l digh a2 3 HAE A3t

o gt o -g-o] Al&staL ;1" o7 ey 548 2t g 2oy o

Ao o] w2 A 7F 2S5 AA U EE Al 2 E(100)S PBMA(Poly

ButylMetacrylate), EVA, 7]-5\_?<ﬂ (plasticizer)®] 2 &2 o] Foj A3, TgZ H %7}

1;95] = i;l/]u—] z%& (12)% /\]__Q.g}m;,_ ZEH oﬂ/\]- ZJJ«UH;G o /\]__Q_O}L

Z5 9 HALe e 4744 FHoly T2 Q. H = A o] WA =

SHAH, 3| GAME(1) 3 HAN A 9] &E21(10) o] 5o Y&3Fa PG H A Al H =

& zhEr) el Al g o] A A oo wE AA R 2531 A R U EE

2 E(100)> 7ol b2k D7 i E E A7 3(13)9] 7S A

sl o 2 A4S A B rib)(131)E o] Fol 4 A A w9 Za]n

A ((12) 7HEAk ] 9 7F 2l 21300l o & ZeMtol =5 s E, A 5] 9

A2 (12)9] =4 o] WA ¥ = 5A o] 9}

g ubel -2, L g o] AAdof] whE AAIZE 2B AF EU B

RARE, o] = of| & 5o AW &
HA] %= H*H ol A vheFgh ¥ 3}

o
=
2 o] Yoke] $41Q V| %AE L & oA 5+ 9

__}rl_il
s H‘jt

S s
B
r>~

I
Ot
ot

O i
e > g
o

> flo

w22 %
Mo o TJFH
v}
= ot
b
FIF o
UE

ahk
l—rl

2

o
i

>,
N
T,

_4

-

ru}m m Hz >
B N DV
N

%E

=

>

2y o
T,

oy rUlO rw—'
o
N
o
[
i)
A2

N ‘_H
T
=
i)
T
l
Ot
_‘d

o mr H
°
N
)
olr
o

i
od,
o,
i
>
il
o O
rok
040.\!',
U}

S
(o] FEJ

0

2ol o] Aol o] whE AARE 2L BB | Al 2] (100)2 el o]
A= 9 A5 A1) A LA D7 23 vl D E F-A 7] 2H(13)S 2
BEH10), 220 S 2T 2202 7hSE A= LA 205
= X

Ak W= 2 E o] 2 9EA)

L
1_.



@)}

WO 2016/143935 PCT/KR2015/003008
FHE =S ohar, 22k M A | a1l 2§ 3 HAME ()] e
NEE Adae FHEA 3009 339 G L FEDS T

3%
Y HAME O 32H 280 o] AARE A E o] HUE RS S
X(10)L A b= (D) BH I H 58k shdol f Oﬂ*é o] Ai=

e HESWAEA)E o) Fol A I HAE(D)S] B ¥ 9] ) d Ak

U= 6“2}.

[32] ol e} & & g Uﬂr% A 253 1A U E A 2Bl A 4]
252110)9] &2 A=) 2 (12)2 PBMA(Poly ButylMetacrylate), EVA,
7} 2= A (plasticizer) 2] ZA %f»’._ o) Zo) X, Tegs L2 2HaH 5= A -
Q)

[33] oj o} & E ol whE AAI 2E S HAF U E A 2Flo| A Y]
= 2H(10)+= %?7114 FA&ZADZE L E A7 EA3)0] AT EeH
HEE12) 5ol WA ¥ =5 8t 5, A7) Fd7]1213)e] 7HgAke] 79l =
St o2 AdF A E g B (rib)(131)E o] Fo & 7] &8 HEu] 2 (12)9]
7habe] F7F 271 B 36l o Eeixtol A A d o] Een

B A(12) EH0) BAHES & 5 9

_&
N
)
E

]
2

[31]

A~
T

= 7T M

[34] ol o} F-e B ulrgof u} & @Al{ Z o HA BUE A 250 A A7
TAAQOE 7] HEHAH10) 45 FAHE 7FEA ZHA 7] 9 -3 AR (D
FHol| 2Zea7bsshA ¥ = 2 XA A2 A B§EA10)9F A7
A ZH L21) Alolell x| ¥ o 7] B 2H10)E TFEAI 7] =
Q& 29 (22) S EESE T 07 o] Foj A = 9)

[35] olef & &g ol whE AALE 2SI EA BB A 2 Elof| A A7
TR HAF B EA Y= B HEHQIDSE o] Fo ]
g g dlad 5 At

[36] olef & &g ol whE AALE 2SI EA BB A 2 Elof| A A7
I HARR ()2 Ao 5 AAA S 7H AA 2 o] Fo x| a1, A7) 3 HAME(1
FHol A ¥ = AT Y21 9= G A AR Soll A A E OJL
shutQl 24 A(23)8 E3tshE A Y

[37] oje} 2 & Tl

N
U o

»‘r@ A BB A2 °ﬂ A 71
AAAHADEFH A= 250 1 9
ow 75, AL A, QA T E Gl st A J HAME (D) 3AH

o 1= A2](30)= 32 AR AD
%ﬂaa@ng¥maﬂ SJMmiTH£FW¥”¢ﬂ§Dﬂ
NS AR ZEE I FAME(D)] 32k 25 9GS HAARE =S ] S ek

i)
it
>
>,

A
A9 4 9hek.

=
H4 ol g7k
(38] ¥ gel mE AN 2SI B E Y A28 AR o] 334

>



PCT/KR2015/003008

WO 2016/143935

et

&

=°f o

bo s A}

A AR O BUEHE R

3 44o) 2

s

KoN
i

wir

Njo



WO 2016/143935

(7478 1]

[

[

[

[

[

€

=]

[e]

€

€

€

Q_—rL

Q_—rL

Q_—rL

Q_—rL

Q_—rL

@

5}

[e}

@

@

@

2]

3]

4]

5]

6]

PCT/KR2015/003008

T84

I HARE(1) Tl vl A = a1, A s o = 23k vl

Slel FHAAADE AEl skl I AR (Dl o]
HALE sk B5AH10)2h
371 FEA10)E A ol aLZA 7] 324 A (20) 9k
A7 FEANERFE 22 A TAHRE A, e
e J‘r NE?“EETH A= (DS 259974
a} Hoh= =94 (30) R

e m&

1%$mmfwﬁM%m§aﬂ@%s%aagq

ol A= Hew S5 A 12)= o] Fol A I HAME(1)9

H| g 9] o] HAke ZF NEF o= Ales 5 0= 3=

A7 28044 BUE & A A8

Al 2%l §lof A,
371 FEAH10)9] E ™ 3 5] A (12)-> PBMA(Poly

ButylMetacrylate), EVA, 7}~ | (plasticizer)/] FAER

o] Fol X1, TgR M EE 2] Hi AL 5H O o=

AN 2 oA A RUEE Al 2L

A 28}l 9lo] A,
A7 BEA10)E H50 9 e Ak 11)7h D ¥
fred7123)e] 471 Zelm A5 A 12) 23l A ¥ =5

|

3k, 7] fred 719 (13)9] 7HgAbe] = }29_; 13 4 %)

2] B (rib)(131)E o] Fo A A7) Ze)v] 3w 2 (12)2] 7F4#}¢]
HA7E 7] 2l B(131)el &8 =2 Mo A ;q;ggq 3 a1

A5 A(12) E4 0] AN ES 5= AL 5P OoR sl A

2 &AL BB A 26,

Al 18-l 9ot A,

71 LA Q0= “71 Z21(10) 4E R B 7t A 2ZHA
71 A AAE1) Fhol FETHs ] g =

279 7921

7] B E=2110)9) 23 7] A QA (21) Abo ol v x| o] A7

Z2H10)2 7FIAT = EH 2T Y22 FehE AL
Z 0.7 sli= AAF 29 H3A RUEHE A ~HL
Al 5akel] glo] A,



WO 2016/143935 PCT/KR2015/003008
37 a LY P BAT EE BT 550

e

QINLoF o] FojH thid 9 (21a)¢ AL EH o=
F 28T AR RUEE A AE

> rﬁ‘

Ot
S
l

weorle o
i

é
ot
=2
3394 [-'\1
_%
_>.:

[T 7]

u}L

7
N

PE(l)* Aol B QRS 7 AR 2 o] Fo] A a1
AFE(D) BHol mAH = nAgZ el 9=
AAY Foll A AEE o= skl A A (23)E

0 & 3= A 259 A BUE

H &

oX oX
m

7
N

X
roax
i)

[ oot

g o

=7
2
to r
i
N

oot
2
%2
2
2

[ 8]
HE = (40)L 371 E5AH10)9] A ix}(n)iTH
T 2ea N QA AR, YA, QA b
ﬂ%ﬁﬂﬁﬂgﬂHBﬂ%zu4°¥%H°v+&
J&@gﬂam(ng%whbi
& /\L]Eé f*’-—TH

iﬂoﬁ:i*—‘
_\'(l

s Kool oox nfb oz o 2 > M of
p
- 2
e &
5 g
—{E
o T
L
w1
ﬁ
o
J.u["_u
_}&



172

WO 2016/143935 PCT/KR2015/003008

It
u

0
ﬂ
]

~— 30

211




WO 2016/143935

[Fig. 3]

[Fig. 4]

40

HEEH

2/2

131
10 11
( /
SN —{ P AR |(RSTHY UM 2
- — X} ME
_ ) QI O AFAA]
gazy o SMESE88
g 2E M~ 31
/ |
30 [D/ZME3XN 22T g4
AN ES

MZS/YN BE/UM FT HO)

(

PCT/KR2015/003008

b
olo
=
oz




INTERNATIONAL SEARCH REPORTY

Taternational apphication No.

PCT/KR2U15/003008

AL

According to

CLASSIFICATION OF SUBJECT MATTER

GOIN 2822 2006.010, GOIN 29/24(2006.01)i

International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOIN 29/22; GOIN 29/26; BZ5I 5/00; GOIN 29/265; GOIN 29/24, GOIN 29/64; GOIN 29/06

is and applications for Utility models: IPC as above

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Utility mo
Japanese Utility models and applications for Utility models: IPC as above

er and control unit

Electronic data base consudted during the international search (name of data base and, where practicable, searc
eKOMPASS (KIPO internal) & Keywords: probe, probe, fixture, spring, piezoclecttic element, pressute
montoring, controll

b terms used)

sexsar, ouiput device,

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 20-0446621 Y1 (KOREA ELECTRIC POWER CORPORATION) 17 November 2009 i-8
See paragraphs [0003], {0020]-[0021] and figures 1-5,
Y KR 10-2013-0080084 A (KOREA RESEARCH INSTITUTE OF STANDARDS AND i-8
SCIENCE et al.} 12 July 2013
See paragraphs [06019}-]0022} and figure 1.
Y KR 10-1287181 B (NAWOO LTD ) 17 July 2013 57
See paragraphs [0027], (0044} and figures 1-6.
A KR 10-2012-0119757 A ANDUSTRY FOUNDATION OF CHONNAM NATIONAL i-8
I)’NIVERQ TY) 31 October 2012
See paragraphs [0025]-[0067] and figures 1-3.
A KR 10-2008-0106766 A (KAITEC) 09 December 2008 i-8
See paragraphs [0037]-[0095} and figures 1-6,

E:j Further documents are list

ed in the continuation of Box C.

E See patent family annex.

&

N

Special categories of cited documenss:

document defining the general state of the art which is not considered
to be of sarlicular relevance

arlier application or patent but published on or after the international
filing date

document which
cited to establist
special reason {38 §

ay throw doubts en priority claim(s) or which iz
¢ publication date of another citation or other

document referring to an oral disclosure, use, exhibition or other

means
document published prior o the international filing date but later than
the priority date claimed

wy

woyn

R

later document published after the international filing date or prionty
date and not in contlict with the aﬂpi;cat;on but cited to understand
the principle or theory underiying the invention

consi

the document is
5, such combination

con syjueu to invol
combined with one or more other such docum
being obvious to a persen skilled in the art

docurnent member of the same patent family

Drate of the actual completion of the international search

I3 NOVEMBER 2015 (13.11.2015

Date of mailing of the international search report

IS NOVEMBER 2018 (18.11.2015)

and matling address of the [SA/KR

Korean Intellectual Propesty Ottice

Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

ireile No. 82-42-472-7140

Authorized officer

Telephoune No.

Form PCT/ISA/210 (second sheet) (January 2015}




INTERNATIONAL SEARCH REPORT

o ) S . International application No.
Information on patent faraily members

PCT/KR2015/003008

Patent document Publication Patent farnily Publication
cited in search report date mermber date

KR 20-0446621 Y1 17/11/2009 KR £0-2008-0003130 U 01/04/2009
KR 10-2013-0080084 A 12/07/2013 KR 10-1228517 B 10/08/2013
KR 10-1287181 B 17/07/2013 NONE

KR 10-2012-0119757 A 31/10/2612 NONE

KR 10-2008-0106766 A 08/ 12/2008 KR 10-0043219 B 18/02/2010

Forrn PCT/ISAZTE (patent family annex) (Jannary 2015}



R ERT Y

FAZLANL
PCT/KR2015/003008

P = =

A B o] &£t= 7€ B F(FA S EFAPC))

GOIN 29/22(2006.01)i, GO1N 29/24(2006.01)i

B. ZEAE Eof
AR H 2T A(FHA S 2 FE 71

GOIN 29/22; GOIN 29/26; B25J 5/00; GOIN 29/265; GOIN

29/24; GOIN 29/04; GOIN 29/06

FALR 7] ERofd] Lale A AEF o]9)e] 3
ST AERAUNTR U ST EANT R FAH FH AT 7] A" IPC
JEGSEAGAMHFR Y dRFAAEAFR: AR FHaFAg 714" IPC
A ZA e o] &1 A4k dlo]Eul o] vl o]l o] 9] WA Bl G A o) (3D EE -5
eKOMPASS( 531 - QAA~E) § 719 = @35, Zen 34A, 229y ddix, d=54dA, 284, ZUH
Y, AEZY 2 Aoy
C. #EEH
F}e) )+ 1473 2 A FAE s A9 1A Al 33t
Y KR 20-0446621 Y1 (3H=rx=-FAL) 2009.11.17 1-8
ot [0003]1, [0020]-[0021] ¥ =9 1-5 3=,
Y KR 10-2013-0080084 A (Sr=EZFTetA1Y 5) 2013.07.12 1-8
w2k [0019]-[0022] % =9 1 F=x
Y KR 10-1287181 Bl (4§ F22Ab) 2013.07.17 57
ot [0027], [0044] 2 =9 1-6 =
A KR 10-2012-0119757 A (Addigtuakabgd=d) 2012.10.31 1-8
w2k [0025]-[0067] 2 =¥ 1-3 A=,
A KR 10-2008-0106766 A ((5)7}o]El) 2008.12.09 1-8
gk [0037]-10095] 2 =9 1-6 #Fx.
F7} 2do] C(A%)9) /) Al o) gl A 53]el) 23 8 E FFTAA L.
185 &3 £ : . - 5
R M  AEAY B 909 T4 208 EHoR S5 5 e
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%%Uq 2] 7127 He ey ol 28 ¢lslslr] 93] 282
24
SO RS TR P ST o cuaaae g B an 29 samnes 470 w4
S AEEE o E A TR EE R el gl Ao Bl
LSRR TR RS AV e BE e B Q8EHY FAY et tr e o .-
L e R e sl g e Y SRS el g £2 49 2 s} o399 e g2
zebs A9 2 xge] dxelA g A ¢ 37E 1w
07 AN, AR, AN e B Rg dFdn de £ sdRdel gl= Ao oot
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
A AL AA gmd A AR 34 gE
20154 119 132 (13.11.2015) 20151 119 18¢ (18.11.2015)
ISA/KR®] 7 & -HF 4 AL
Rl 5814
N (35208) Wl BAA] A HALZ 189, ol
A% (BAME, AN-OAAAR
M G 182-42-472-7140 et H T +82-42-481-8525

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€




TAELAND

A ZF AR 3L A

0 =s0) Bak An PCT/KR2015/003008
jf;ljj%?%"”” FA SRR 24
KR 20-0446621 Y1 2009/11/17 KR 20-2009-0003130 U 2009/04/01
KR 10-2013-0080084 A 2013/07/12 KR 10-1299517 Bl 2013/09/10
KR 10-1287181 Bl 2013/07/17 He
KR 10-2012-0119757 A 2012/10/31 He
KR 10-2008-0106766 A 2008/12/09 KR 10-0943219 B1 2010/02/18

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

