wo 2024/162521 A1 |0 0000 KOO0 0 0O 0

12) 53 g 5&9?311 o3l A FAEL
(9) A A A 4 A4 7] é} 0 OO0 0 0 OO A0 0

FA A A2 3
95 10) 7 A|-F 7 HE
e = WO 2024/162521 Al
20249 89 8 U (08.08.2024) \wWiPO | PCT
(51) FAEHEE, (KR). 2% % (CHO, Young Jun); 49352 F-AH34 A
C25D 17/02 (2006.01) C25D 17/10 (2006.01) ALk wHe T 2135 2 46, 1023, Busan (KR). ©] &
C25D 7/04 (2006.01) C25D 21/12 (2006.01) (LEE, Seung Hyeon); 37925 A5 % ZA|
C25D 17/08 (2006.01) T dd=27194 9, 715 3013, Gyeongsangbuk-do
e (KR). 31 %4 A (KIM, Young Seo); 57991 A&} =31 A]
21 FAELAE: PCT/KR2023/002874 01371 22, 106 1401 5., Jeollanam-do (KR),
=0)9]. 13 2 Q) -
(22) FAIEYY: 2023 W 3 9 2 ¥ (02.03.2023) (74) a: ALF  JUN, Yong Cheul): 47823
(25) 2999: gh=o] Fabgda Fag FEUE 1341 2%, vlo|xE}
E | 3 AL )
26) ZAAA: ghao) AEHAEAT L, Busan (KR)
o . B AAF (B ZAT e & 7hed BE SR
(30 A3 8 s fele] 152 S15ke]): AR, AG, AL, AM, AO, AT,

- - 2 e}
10-2023-0012672 2023 %11 9 31 ¢ (31.01.2023) KR AU, AZ. BA. BB, BG, BH. BN, BR, BW, BY. BZ, CA, CH,

(71) =949l Folistw 43t d 3 & (DONG-A UNIVERSI- CL,CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
TY RESEARCH FOUNDATION FOR IN- EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
DUSTRY-ACADEMY COOPERATION) [KR/KR]; HU, ID, IL, IN, IQ. IR, IS, IT, JM, JO, JP, KE, KG, KH,
49315 FAVFAA A}eT GEOIEss0W g 37, KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
Zo}f et A8t 2 ek, Busan (KR). MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

} OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(72) 87 BF (KIM, Jung Han); 51507 378 = SC. SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
FUA sty BdE7iA 18, 107% 1003%, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.
Gyeongsangnam-do (KR). ¢| &% (LEE, Hyo Jong);

48089 F-AF A A] B8 U] T Bl ST 428, 1105 4045, (84) AAF (HEe] HAVL Sle ¢ Jhsd e T/
Busan (KR). A1 3 (SHIN, Han Kyun); 51169 7 '3 & o] Hel o H5F 9]3ke]): ARIPO (BW, CV, GH, GM,
%]'% /\] 9] %]':FL Ué 7(] ilo]ﬁz—i 6’ Gyeongsangna_[n_do KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,

(54) Title: ELECTROLYTIC PLATING APPARATUS FOR SURFACE MODIFICATION OF PIPE
(54) &g o] BA: gho] Lo FUNEE A9 Ao =57gA

410 (57) Abstract: The present invention relates to an electrolytic plating apparatus for surface modifi-
cation of a pipe. The technical subject matter according to one aspect of the present invention is an
clectrolytic plating apparatus for modifying the surface of a pipe, the apparatus comprising: a hous-
ing having an inner space in which electrodes, a plating solution and a pipe can be accommodated,
and having, at the lower surface thereof, a plating solution inlet into which the plating solution is
420 injected; a plating auxiliary part which is provided in the housing so as to vertically fix the pipe

inserted into the housing, and which guides that the plating solution flows toward the upper portion

of the housing if the solution is injected into the housing; and an auxiliary support part which is

@ 210 provided in the housing so as to separate the plating auxiliary part a predetermined distance from

220 " -~200 the plating solution inlet, and which guides that the plating solution having flowed in through the

—~400

plating solution inlet flows toward the plating auxiliary part.

300

(57) QoA - W& solzo] wRNLE g AsfgAe] wa Holnh o]#

R oue] dwe] wE solxel ¥RAAL g AnggAL A3 ngol

% spolZE Fgu § YEE yRFe] THIHI, syl mgolo] Felu:

EgRe ) pulE e 47 e el puHe g7 aegd Ew

FQHE gY] sol g FAnAgetn, g7 EFele] 47 &9d uiw Ry

47) B8 R BPeR fEetes chllels mEuEt U gv] o9 vl

FulHol g7 EEN RSl g7 gty 24 AwT oAAYL, 7]

T100  mgazqrs sa) 499 mgolo 47 magnzts) pad wgen fEolns
sk WA A E X AL 71 EH oA % )




WO 2024/162521 A |80 0000 0000 0 0P

UG, ZM, ZW), -84 ¢} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), ¥4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

0

—  FAZAPE LA 9} A (= 0F A|21%(3))



PCT/KR2023/002874

WO 2024/162521

7] =&

ERER

1

;OD

i
A

15014

el
oo

2

o]

Apglre] A4l

2]

Fd AR,

/Kx]

A H S

: $3282193)

1= sho] e

Jol] whe}, 4242 7k 9] o] Froll AL+

o

G Tbs ol%

of whe} afo] 3= it = 47 35

# 4 (hydrogen embrittlement)©] A}

o] sho]Z o] 7]

=l

13}
=

A
i

b5 AL,

=l

o W57k A

Fo] sfo) =

=l

—_
fite]

Bl

=]
G

N
—_

Kyl

%

-

171 o] 8] A 7}

=l

HAl &4

ki

LA

3 A

A

AO

‘.mo
il

1



PCT/KR2023/002874

WO 2024/162521

ol

Ho

-

23!

w7 o

= 519 e

H 5= A

%1 3|

A

3

_(H

A E s

2

of 4]

of upe} 52

o]

[14]

2o w2 Ao} go| x ¥

mo

Tor

Kyl

[15]

Eis

Al

Kyl

[16]

Kyl

[17]

M
Cn
)

-

—

—_—

—

—_—

—_—



PCT/KR2023/002874

WO 2024/162521

bl

-

ol

1 3]

SR

=

=

A€ HAsHE B

ol

H 3 e

O
8

g 9

=

o A

1

TR

o

—_
fite]

-

A A] el

&t A ==

2 ol



PCT/KR2023/002874

Aol A AL

WO 2024/162521

L
ol o gl
T EFTT g HE B L
e - o oAl Ul o 70 o 5 o
e I S35 X
z zrecEw 12 23 3
T QMMmﬂM%Mw S o =
T o ﬂﬂw?% o B = ol
W:H N = =3
o m]1bo\)ja QIHT T )
W xRS Fa g b
g ’ = W W
dlmlo_e w14 wﬂ?me — T E, i -
o %LU,'E o 9 ° 2 e W
T S o TS o8
TRITELIEY T T o4
OtEWﬂmMn\w Ell (=~
DU < By T e M
R R b -
BT zn oL o W2 Rl B
PrregurpT I3 = 2
i%s) H.:I L.E 0 —_ m “I—u| Jﬂ E#E —_— m
o B ™ KW S — NO S
Xwm Ak ¥ Ja =
Dpgag sy oy e
B o g Bt = OF = RO B o
G TR WL S A S .
ﬂﬂi ,mﬂlo (= O = W
D X — ) o Do )
o_ea_zummwﬂom:nlga A - oF —_
o o o ST o N T
NeCTr —s®ag - >
R RCTR= = R T T
"o ! [ — H] -
EL%EHLO_E%%HT?ML?ﬂ o = o o
- o X 9 o o BT O)AT%
ﬁIE?HTﬂﬂom_,ETgaeTﬂ mm =
O R o Hoa el 5 2L
K = - X OﬂHOﬂmEdlZIO]o
T M F T o oo F
B B oW R E gy o Ty
oF oy OO W oA T
o < w o e~ 0
ST SR A , <,

¥ =
A)

Ay

o]
H

4E(230) 2 A

I8

(e}
il

ol

L
=

F5-7 (100) w2 5
s

-4 (100)

ks)

F5-7 (100) W= 51 = 9 8493 (100)
AL 1-(220),

Ay

(110) ¢} 75 B 5= 5 3H-5-7 (100) W7ol 5

T(110)} 5= B 55 54-9-7(100) W<l

off 1] = o

ks)

°|
,

T
H
=)
T

=]
°]
o)
N

-4 (100) W
H

off 1] = o

)

=

T
(o]

ks)

=)
T
ol

=
T

!
39~ (100) W40l A

5

F-4(100) 9132 2 1)
(A7

7}

A A (210,
]_

=)
T

7
S

&F-7-7 (100) W

ks)

5

, ol wtet,

74(100) W+ 27F-E

]

A
i

=)
T

°|

PR o] F ol (110)9} v RS u] H H,

974 (100)

T
T .

]

=l
A
i

A)

344 100)2] 1]

=
=)

[}

=
=)

[e]

R

o
T

o
T
[e]

T

.

o]
AR

P
] T

=
f=1

TEFRZ000)E
EERE R

3} o)
53 B Z2(200)

2 21 9(210)
T (110)52 -E]
2 21 9(210)
Tho] T(A)
2 21 9(210)

A X 2(210)
-]

[39]
[41]
[42]
[43]
[44]
[45]
[46]

[40]



WO 2024/162521 PCT/KR2023/002874

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]
[60]

5

po] 2 317 3-(220)= X X 210y 9] “37-oll u] E o] o] Q12000 F F
3l 5H-7-78(100) -5 AF 1 Sho] 2 (A)7F AT AL, Sho] 2 (A)7F AT H W ot
°|ZA)E FHRAT 5 3

Fho] 2 3173 4-(220)5= kol J(A)ﬂ wioll Al o= S A1 A #210)9]
FRERE GE TR WA ol shol (A gl o 3= ] YR

== A
=5 dA4E 3

vfo] 351 T(22O)t 3F9-4 (100) W2 AFQ1 5] = 5}o] SZ(A)7F 2] X 7H(210)2)
TARO) nAE S XA HQ10)e] T4l HE 5 S
vho] 251 @<mmbm$%ﬁﬂ114@@41N4mﬁgggﬂﬂ%
(210)9] Aol A== A 7 U
v}o] L 1 A7 (220)%= W o] 24 A4S k55 A A 7210)2] AW o R 2E
o R B% @49 4 9laL, ol W), sho] ¥ g R(220)9] A& o] =
), o] ol uba}, sto] Z(A)7} 7] & ﬁﬂ% 9l

“stol spol =(a)el 7]

KR i 4 Eo]
L = = = =
Al S elol] v X3 5 o] o Fo] FrhH o Hof A o] (A FAR
=

& D
~~

S
O =

%

=
4z s
b2
ol
&
=
=)
i
2
T
ok
s
1,
= o
o
dr Hz of o
=
4z
K-
o 1

o
A
k1
it
g
©
ol rlr
&
p‘L

O

k1
o :W o i
= o)
=
H o &
o
—= o
£
M1 oo
it
1&
=
=2

B b
yo, ©
o

}
FEFAETTFQ3)E S

lo] S (A)e] W oA 75T
HH gho]ZA)e] Wl RaF

Wil EaE 23D e FH=
o] Z(A)9] o] oM A g /-
a, vz s = e d 5= 9l

G, 2 g el o Aol e vpol o] xS

o]-8-sto] A7 E=FA] FFolZ(A)9] Wil T To] YA H =5 37 (100) W
el Al shol Z(A) WAl A= (B)el BAE A Slar, AR A =(B) A el
SE(A) Abel o] A e 7F A st =S A S(B)S A A #(210)2] Aol Abelell A
¥of ejwio] holz A2l W} &7 3HA ol A 5= )



WO 2024/162521 PCT/KR2023/002874

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]
[74]

6

HA=1(B)o] AN A F210)2] T4 -l 78] % of 2|Rlo] 3o 2 (A)e] W3} 4
AR ol AR A=(B)F FolZ(A) Abole] Al 7F A gtel] whet A =(B)
I gpo] Z(A) Alelol] F A E A f77F P H o] st Z(A)e] ol FAd =
ol P44 = s

A= 21785240)= A A 210)2] A Aol HH o] 81974 (100) W F =
o]
A

N7 (110) 9} 5= K 5= 5 7 H] ¥ o 3fo] Z(A) W
AR E = A3 2gshs A 5 9l
A= 4F240)= A A (21002 FH FARZRE A WA S 25 a1

dYor wE FD 5 2w, vl () v el HX = AFB)S AT 1A
(2400 AT 5 o] 19 4 9le.
ulek A 8, A=) e 91w 3} shol (a)el Wil Abole] 7127k Qs F A

2 ATI185(240)= AR R210)9] Falol F4E 5 .

B 2 A A 35-(300)3= 8- (100) ol 78] 5 of S5 B 27200)9F 5= o 5

H A A(300)3= WHEE=FNEHT23)S T3 =5

B 2 WF R fgshis s WAk Wit AT 23)E THE
Lol A WFLE FEotnE oM o] Z(A) 2o g o] #d
dRTE RS T 5 Y

=, BAEAAF300)7F HEEF S0 a231)2 S 555 o o] 397 (100)
ol 295 e WO R 5ok A& A el whel, o] 3h9-7(100) 9
TR frEEE T 5 QT

o
EN

A A1 5-(300)3= 3ol BT HAEH200)7F /1918 31, B o] Wit
(231)S B3 o] 319 (100)2] WY WeFo 2 f-53F=
NEF YrH o] Jbo] Z(A)e] o &
A o] A 5 HA = A = A
A AR (300)+= A7 I E = U5 S-S 7 Wl B B 2 (200)
3L, 1 E S B AEH00)7F 3H-7 (100) 9] SFEH I} A E61 A %
HZ25(200)3 A A B =FHE10)0] vl B/ 5= .
H(310)0& B2AA 23000 WA 2R E Y o 554w of
Z] A5 (300) W3Eol] B3 B2 3200)7F 1 = 2] X #(210)0] 7 2] & =
A

At}

HZAAEG00)E= EE5E3G10)0] EFHEZE 20007 A X Hol uhe), =FBZ

20005 =7 AFUT110)25FH &4 AT ol AAA A A 4= T

B4 o
Ly met &
ot 4y o

N
s
BN

il
tn ro
ol =%

it
iy

A}

o8
me PN

A

32,

> 1%
ol
_\3
,O«H
5
o
ol
_\3
s
ki
L
2
rlo

HZA A 5300)2] <1} &

10002] W AFol & Fakso] % F N ET(120)S B3 Wl E A 5=,



WO 2024/162521 PCT/KR2023/002874

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]
[84]

[85]

[86]

7
2 g of A A A oo whE nfo] L o] THNA S A A mFG G A E o] &3
o] L(A)S] WHRFS £33t a) & u) YR EFAEAZ023)S E33 ©F
ol o] yto] Z(A)2] oW 3} B Z X X H(300)2] WA Alo] &2 F<)H ol ulg} vfo]

(A)e] efHdo] Fsgu o] mpol (Ao WaRhE MshA] e o 3l

ol & WAt flal g e A Aol whE vpol o] A EE %A
ol =3 = W00 E Tl E9HE 4= Sl

70 (400)<= 8197 (100) WH47-of] #1H] = of 3ol 2 47220001 2l & a7 ¥ 3}
o] Z(A)9] et o} B A X 1(300)9] ekitol o & A A H an, YR gl
FF231)E B33 LF o] mpo]Z(A)9] 9 R f5E = AL WA T ]
ot

E7H(400)= W3- ST E k23 1)S T F gpol L(A) WH-E S
w ool Bl (A)e] el rf H A A5 (300)2] W ARol & 9] = 2la WA
g}b 74 o] e o]ﬂ.

SL71(400)3= Bho] S (A) 9] 372 HA A X 57(300) 2] ZH7-ofl 7] E| of vfo] =
(A)2] ol 2t B2xx]45-(300)2] R Abeloll G4 5= a3te ddfets Ad 5

o]
AR

{t

Y 71(400)= TFo] (A&} B A X]300) Akolell WA | g 1ol 7] 2 A e =
AL a1, Fo] LA) W R E B3 g dlo] Bast 5 QL5 3] Z(A) U
2o} ABFH = TE410)°] FAH AL 4= At

gHA, gto] L (A)ol] A7 E7o] o] Fo x| 7] Y E A= FFel Z(A)ell 77| ol A]
= st dartdar, ol & 98 Y400yl = A A5 gF¢420)0] AAE 4
Att.

A 53} 3 (420)-2 FFo] Z(A)el] AAsHY] /g AX(C)ol 3] A8l E
(400y°ll A== Ad 5 3

7l 400yell A AF23420)0] A H ol upef, o] F2RE Fo]Z(A)e] /A
I B2 A 5300)2] W Atoleo] FAdE ko2 AA(C)o] A E of gho] =
(A)oﬂ ﬁE] Ea Ohj-

i

o,

1o

o e e
1o

>

L
oy
uls

Ot
o iz
=l
o,
2
. =
k)
it
A:;
o,
L
L
E
:.\‘:
i)
o
S X
o
ral
e}
k1
i
o2,
N
2L
o,
o

J‘rOP(AH 141“401] b 550l o] Fof
(A)e] o1& sto] ERVNA AL A} 6=
J‘r 13Z(A)9] o9& Sgsteof &
v}o 14(A)4 W o2 F Al
I Alefjof] wpE vfo] o /)2
N FHI-(230)+= 2w T HE(232)E U
rd of ohE AAJefol] upE dpol o] FRHNE S 9
A A Oﬂoﬂ upE ol o] FAHNAE AT A
£%(200) 2 B 2A A (30005 E¢

i
1H oﬁ

o 32
S

o
o
:o‘xjr

ey
ey

%

}o] 3

2

ox,
2 QM
&

()
k1
o
L

o

],

ki
=
=
Y
>
o
o
PN
Ot
FE
ki
it
Q‘L
£
=3
(g
=

:(‘>L_r‘
ric
i
o4,
o
)
it
np«

o
1o
r 1
e
of,
ki
it

o

iy
o
X

Ol

1

ol
I

o
re Ao

i3
o,
1o

r ol

e
[-'\:l

-

1" i
2,
el
k1
it
o

-

iy

Tlr rl.E
:C‘>L_r‘
ki

4 e
°

H

riz
2

Ot
i

Ot
i
o
o,
=
[a)
=
k1
UU
I



WO 2024/162521 PCT/KR2023/002874

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]
[96]

o] v AA ool uhE wo] o] )
Bl gloi AEdH R FAdd e =
A& AFEE S

O] 5 F N B 7 (232) dho] g 1(220) 9]0l X Bh= A A #H210)0]
Fd = o] 3h9-74(100) HF-E FYE 557
Z(A) HHE fE st E Qhlshs Al 5 Sl

2|55 N E I (232) AA (21009 95 whE Aol sty A

S FAa(110)& F 5l T"r A w2 Wil aha (2313 25
T hE ?%%(232)2 TS AL, R e T AT RE232)S FHI Ee S

HZ2A A H300)e] HH I gto] Z(A)2] oA
, AV =T A gho] Z(A)9] YHoE w5l dAE 5 ).
gk, Boulg o] thE 2 Ao upE wo]Z o] TR NAS e A mF A
o]-8-3le] Fo] L (A)9] 94‘34011 T35S gAsty] f18iA = gl

k)

2
k1
L
4
©
4
I
|
e
=}
N
N
2

ol HMAE 9%t XJEHE%%W%— o]-g-3}
afo] Z(A) Alololl = AoF sHE7F 7 A1 o)) &to] F Al E
(BHel A4 5= ok
By o] thE A A ool wpE wlo] o] FHNAS 9 A EFA o B
HZR(200)3= HZ2A A 5(300)2F 7o] EE(A) Atolo AR5 i= A58 A =B
EX = 7] 9 gk A =k (25005 E9HE 5 St
A= EA]-(250)= BZA] A H(300)¢) FHol 3Z(A) Alolell A H = ey A=
(B)Ol IR EFAZHF232)S Tt e 50 o8] 258 =
A A @210yl A R EF A= 230)0] A HE Q1 BE2AX2300)9
LHU& /\}o] ] zsﬂHE] 2= o]ﬂ.
A= EA-(250)= A1 A #(210)0 A P 5 g ol F33(232)0] WA H FH L
2RE ek o g Ao FE = 9l
F g ETtE(232)2 o] Ty ‘f’(220)ﬂ 5’4 o} H 22 2] 34-(300)2]
H ALol o) X shi= A% (210)l A ¥ =], = <hX]H(250) €} 3} o] 32 317 -
(220) AFololl Y=g A A1 2H210)00 FAE = L aL, o] upe}, o5 o F 2
F(232)S THsE ool o8] A=k R (250)01] A H AF5E A=(BYol
FrE5E A ol gto] (A9 oWl A EaFol dAd 5 ok

o,
e
|
N
)
)
>

Siokel B4 A4 7h A
& WA Yo S A YA A 5 o

w&@ o] ol 4.2 o] shaloket e}, 2 v
Hrths 48 55379 Wl o skl



2Z M 3ol

PCT/KR2023/002874
1

ko)
-

ek,

15014

ol 89 1l 1 35 )

€

13

A ol §7H5 A

WO 2024/162521
<

[97]

el
B o



PCT/KR2023/002874

WO 2024/162521

10

T4

1]

Q_—rL

[

bl

bl

=
I
fite]
;OD
P

5.

Al 1

@ 2]

Q_—rL

[

wju
B

w

wK

JEREEE

LT
T .

3

#3174

o

B

o 3101,

&

Al 2

g} 3]

Q_—rL

[

<o 1

)
il

0

=
fo}

it
A

AO

o 3101,

&

A 3

@ 4]

Q_—rL

[

o] ofH 7] BaA]

Ay

X

o 3101,

&

A 3

g} 5]

Q_—rL

[



PCT/KR2023/002874

WO 2024/162521

11



WO 2024/162521
1/6

[5=1]

400

—120

PCT/KR2023/002874



WO 2024/162521

[5=2]

410

—~—400
420

|
|
210
220 —~200
300
on

100

2/6

PCT/KR2023/002874



WO 2024/162521 PCT/KR2023/002874
3/6

[5-3]
410 200 |
N ( \
% |00
\ 2440 ——300
200~ —T 4 \
2101 m% z |
/1 AN
3101 120
1T 1
(
110
[5:4]
\ ~100
A~H—] |
\ 4300
220 L1 —] |
210—l— ]
\ / N
i S1041 |4—120
. . I \ L\ N\ N\




WO 2024/162521 PCT/KR2023/002874
4/6

230

200

210

210




WO 2024/162521

PCT/KR2023/002874
5/6
[57]
i T [~ 100
\ 240 300
210—L 41— \I % l N
4N
S He120
N T T
(
110
[ 58]
+—100
\ 1300
200 .| \
210 1—
AN N
\ 1120
T ]




PCT/KR2023/002874

WO 2024/162521

6/6




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2023/002874

A. CLASSIFICATION OF SUBJECT MATTER

C25D 17/02(2006.01)i; C25D 7/04(2006.01)i; C25D 17/08(2006.01)i; C25D 17/10(2006.01)i; C25D 21/12(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C25D 17/02(2006.01); C25D 17/00(2006.01); C25D 17/10(2006.01); C25D 17/12(2006.01); E04G 25/04(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: %= (plating), &} ©]

A=

2 (pipe), T 2l (vertical), 2] A (support), | (hole)

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
KR 10-1776782 B1 (LIM, Chang Sik) 08 September 2017 (2017-09-08)
See paragraphs [0027] and [0029] and figures 2-4. 1-3,5

A 4
KR 10-0657653 B1 (LEE, Ye Kun) 14 December 2006 (2006-12-14)

Y See paragraphs [0026]-[0028] and [0031] and figures 1-2. 1-3,5
JP 2009-024242 A (MITSUBISHI ELECTRIC CORP.) 05 February 2009 (2009-02-05)

A See paragraph [0011] and figure 1. 1-5
KR 20-2012-0002888 U (KIM, Jong Ho) 26 April 2012 (2012-04-26)

A See paragraph [0040] and figure 3. 1-5
KR 10-2008-0105300 A (KOREA INSTITUTE OF INDUSTRIAL TECHNOLOGY) 04 December 2008
(2008-12-04)

A See claim 1 and figure 4. 1-5

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

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

document cited by the applicant in the international application

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

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

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

> document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

D&

Date of the actual completion of the international search

17 October 2023

Date of mailing of the international search report

17 October 2023

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2023/002874
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-1776782 Bl 08 September 2017 None

KR 100657653 Bl  14December2006  None
" JP 2000024242 A 05February2000  None
KR 2020120002888 U 26 April 2012 | KR 20-0461108 YL 20 June 2012
KR 10-2008-0105300 A 04 December2008 KR 100877380 BI 09 January 2009

Form PCT/ISA/210 (patent family annex) (July 2022)



F A ZALR I A A YW B
PCT/KR2023/002874
A. 3 o] &3 7| EF(FASH EFAPC)
C25D 17/02(2006.01)i; C25D 7/04(2006.01)i; C25D 17/08(2006.01)i; C25D 17/10(2006.01)i; C25D 21/12(2006.01)i
B. ZAME Eof
FAH A AT AFAESEFE 71A)
C25D 17/02(2006.01); C25D 17/00(2006.01); C25D 17/10(2006.01); C25D 17/12(2006.01); E04G 25/04(2006.01)
ZALE 7] E-okol] drabis H AEE o] 9] B3
ST EHAEFE W SF A EAI M B AL H awd el 7] A E IPC
YEFEALANTHE D AEFINHLAMF K AL H AT e 7] A E [PC
A Aol 0] 8- A4k Blo] B H o] (o] E o] 2 0] A W A Moy F3H= A )
eKOMPASS(5-3] 4 W5 A AA] 28 & 7] 9 =0 = F(plating), o] X (pipe), 52 (vertical), | A (support), 7" (hole)
C. #4d £4
sl el #EA7 9 B e e 499 714 EEEE
KR 10-1776782 B1 (913 21) 2017.09.08
gk [0027], [0029] B =W 24 1-3.5
A 4
KR 10-0657653 B1 (©]©] ) 2006.12.14
Y et [0026]-[0028], [0031] B =¥ 1-2 1-3.5
JP 2009-024242 A (MITSUBISHI ELECTRIC CORP.) 2009.02.05
A a2 0011 2 =9 1 1-5
KR 20-2012-0002888 U (7 £3) 2012.04.26
A 22 [0040] 2 = 3 1-5
KR 10-2008-0105300 A (3= 4k7]4 4 7--90) 2008.12.04
A AT 19 =4 1-5
=5l 3o o 71AE ] 9l YL Es| o] Bl BA 2 F23AA 0
57t 240 yell 714 o] el o E5]0] ghat WA BN S
* QI8 e vl 2
A" 58 102 Wl AN 7| &S T RAEAY B SAY o FAYE AR 93}
cERE Y35 gt om Wy e 7|27} 5 A} o 28 o3 s}]
DY B AU A Fele] g R B e g £
B mAE FUAEE SRS 7P FATUL 0 2w o] e w9 oY A Shnos Yoy B
o1l & Ee 5wl AgpA QR 0] Qi Ao R Bt
R PR o ShE v o ohE QEEd Y o . _
R VI ERTEREEE, v swe nac g v ag a0 s v e
Slasl v N FATERERE AR 1 2] AR A A B S
e A ne dngel g Ao B
07 FF AN, ALE, AN B lE SE A F e i B prE e dngol st Ao s
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
TA AL A gEd T A AL A R
2023910¥17¥(17.10.2023) 2023310¥17¥(17.10.2023)
ISA/KR®] W3 & -HFa A AL
few = £33
(35208) T A F G A AT JALZ 189, 4% (TAHE, dhel 2
AR AAAD
o2 W 5 +82-42-481-8578 A 8 5. +82-42-481-3405

XA PCT/ISA/210 (- A 27y (202213 78)




A Z AR I A TAEUH D
AEEHA AF AR PCT/KR2023/002874
jﬁglﬂ%%“] A Z7)9l e 58 e Z7)9l
KR 10-1776782 B1 2017/09/08 Er s

KR 10:0657653B1 20061214 gle T
P 20090242424 200000205 Qe
KR 20-2012-0002888U 2012/0426 KR 200461108 YI 201200629
KR 10-2008-0105300 A 20081204 KR 10-0877380B1 200000100

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)




	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 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

