woO 20247263003 A1 |0 0000 K000 00 0 0 00

19) A A A 2} A 2FA 7] T
2R AR
@3) AN L
2024 3 12 € 26 ¥ (26.12.2024) WIPO | PCT

12 539 éfﬁ‘lﬁﬂl ot FNE FAEL

=

| R T Y O T R 0
10) A FNHE
WO 2024/263003 A1l

(51) ZAESEF, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
C23C 14/16 (2006.01) C22C 30/92 (2006.01) TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
C23C 14/34 (2006.01) C22C 32/00 (2006.01) KM, ML, MR, NE, SN, TD, TG).

C23C 14/06 (2006.01) C22C 21/00 (2006.01)
C23C 28/00 (2006.01) Z7.

21 FAE=LWE: PCT/KR2024/008653 A AR T AT 9} A (Z2F A212(3))

(22) ZA=94: 2024 W 6 4 21 9 (21.06.2024)

(25) 99 g0

(26) F7MA]: Sh=of

>
(30) S-AAAR:

(71) E9Ql: AXAA F23A (LG ELECTRONICS
INC.) [KR/KR]; 07336 A &EHA] g5 E 7 ooz
128, Seoul (KR).

g 2} 21 A& (KIM, Joungwook); 08592 41853 A
FAT A AE1R 51 LGAA E5] A, Seoul
(KR). ®EF (BYEON, Dogyun); 08592 A1-2-5'3 4]
FAT A AEIE 51 LGHAA E34H, Seoul
(KR). %3 (KIM, Donghan); 08592 A]-25'34]
FAT A AE1R 51 LGAA E5] A, Seoul
(KR).

e ¢l: E& (3 o} (DAE-A INTELLECTU-
AL PROPERTY CONSULTING); 06243 A &5 A|
gt AR 123, $HeF | 3%, Seoul (KR).

AAR= (Heo EA7E gle
= Ao B3 E 93l0)): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, IP, KE, KG, KH,
KN, KP, KW, KZ, LA, LC,LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TI, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

Q= (B FA7F gl
A A e e H3E £319]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), $8FA o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,

(72)

(74)

(81) & s E BE TR

(84) 3, bsd BE £

(54) Title: ALLOY-COATED ARTICLE AND MANUFACTURING METHOD THEREFOR
(G4 L WA T 2 EF % ol A2y

(57) Abstract: The present invention relates to an alloy-coated article and a manufacturing method therefor. More specifically, the
alloy-coated article of the present invention comprises a misfit bonding layer formed between a metal substrate and a coating layer,
and thus has high strength, high hardness, and high Iubrication properties through a great increase in adhesive strength of the coating
layer to the metal substrate.

(57) S9A: ¥ WP e §F wY BE 9 oo Aol Ba Aow, wih FANOR ¥ oune §F Y BES
1593 Aolol A G418 wAA 7G-S (mishit bonding layer) & Edate] =5 Aol g 7]

F5 A% 7] = 3
T8 %o mteo] o % Zr)so] nRE



H

PCT/KR2024/008653
H

o] 9] A=

=)

A9

WO 2024/263003

B
-
R

—

=

2

bob. g ebA

[s)

T8

Wi

2

ol

Ho

)

;O

e

of# ¢ Aol

[11]

RN

3
R84

o A

‘.mo
il

1

Ho

ol

i

HO
H
3

Hi



PCT/KR2024/008653

WO 2024/263003

Bl

ool

[17]

ok

™, A5 A

o]

ok

[e)

ghe A

A

o

sk o]

it

RS,

5]

Al el &

9]

on

T
ol
ofn

0%

-
B
<M

6

wK

A A A s

A

[19]

~

(misfit bonding layer)2 3§

=
9

?ﬂ]—

2

FCC(Face Centered Cubic) A 7=

ir O
o 1Y BEES

<
1=

R} A

2t

[21]

71405, 271 7141 2] 4 ¥ o) FCC(Face Centered Cubic) Al A48 2H= &

- 1A
o

‘_..&O
O
0

ol

wK

(misfit bonding layer); & 3

=
9

?ﬂ]—

34
2 Cr, Co, Ni 2 Mo 7}

-

;OD
23!

=
=

t) 3% o]43} Cu

[e]
o

==

o

F7] A 2

S

o 7] A,

[22]

B!

-

1

<]
1

o)

=
=

. .
% ol 9 si

t 2

[e]
o

2 Cr,Co,Ni 2 vV 7}

==

o

71 WA 2E

0%

-
o
ol
B

ol

;OH
)

1)
5

<2 DLC(Diamond Like

=
9

AR

MOSz% 3

T
T=

Carbon)

[25]

FCC(Face Centered Cubic) A 7

LY

1] 2231 A 3+ (misfit bonding

L)
B

7]

AO

ahiz, 29 gl

29

FCC(Face Centered Cubic) Al A& Z++= 555 7] A

=2 7] Al 2] 4™ ol FCC(Face Centered Cubic) A 7



PCT/KR2024/008653

WO 2024/263003

% Atolol] 4] 34 71 A} 4] =

(misfit bonding layer)2 & A ]

=
9

?ﬂ]—

v 223 2

_50

B W2 8] 7~ E 50

=N
1

H o &5

7

|

ol o
H

1§ A] 300 sccm @]

100 ~ 300 °C, A1 ZF 50 ~ 300 & 2 ~HE] 3-9] 5~ 10 W/em’2]

LY

1| 2~ 31 A 33 (misfit bonding layer)

= 71 A9 2271

0%

-
w5

0

e}

ol

_50

0

e}

_50

_50

0%

i+
o
Ho

ol

i

HO

o]
AR

A4 el

oo
. 1

#ejo] woi

w71 Al 2t H

S ERCRVIIA RS

T
T .

0%

-

T

i

il

d

JwNO
B

i

of
B!

—

D_

K

T .

0%

i

Nl

0o
0
ol
_50

L

E

ool

kOl

-

~

;OE

[38]

[40]

9% o)

=
=

o A

‘.mo
ol

1



PCT/KR2024/008653

WO 2024/263003

E»

&
B
B

0%

0%

A
A

—

T
™

0%

Al gl Z1AE A8 A _4F, = o

T
=g

b

-

~

;OE
;OD
2]

ol
Wi

Fis

o= g4 H oo}

]

K

0%

[44]

—_
fite]

[46]

[48]

[50]

FCC(Face Centered Cubic) Al A& z2b3= 4= 7] 4);

o
T

= Y =%

0]
=

A

O
0

ol

==

o

B

™

EER

[52]
[53]

=
=

FCC(Face Centered Cubic) A 4

o
T

= Y =%

?ﬂ]—

g of

;OL
;OD
2]

—_
fite]

1

2z
=2 |

AR 27V FCCA A& zhi=1}. v}

T
T .

gol w5 1A

k-
=

L

2

1

A

o171

[54]

[55]

7] 71 A} 2] ' ef] FCC(Face Centered

o}

"o

ol
53!
ol
_50



PCT/KR2024/008653

WO 2024/263003

[58]

=
=

°]“d3t Cu

dl 3

Cr, Co,Ni 2 Mo 7}&

= O
.

A7) W

A8l =,

u

[59]

No

ool
£}

1w}

—_—

=

7] a1

714

AO

[60]

ool

o] 35 9]

Cr, Co, Ni 2 Mo 7}&

T
T .

[m]
E3E

[61]

W
A )

T

2 249 Curich o=
[e]

7k yto} 7] A ¢}
g}

Iy

y
g
ok
X
=)
ojo
"
i

“w
it
ool
£}

[63]

1] 3% ool 14l

F& Cr, Co, Ni 2 Mo 7}

?ﬂ]—

E =

FAI R, 2 g o] arel

D

[64]

[65]

84 1

171 &

5.1 0 =
%LE'CO

=27

Aleflol] whE a1l

A] %] ™ FCC(Face Centered Cubic) 7|

= 3t

Cr,Co,Ni.Cu,

0.02<x<0.29]

7] x&=

0%

-

~

ol
ol
2
ol

;OH

1] FCC(Face Centered Cubic) Al ©@A}-& 2=

Mo, Co,Ni1.Si,

0.1<x<0.29] =74 &

T
T .

271 x

1

.
e

Bl

= :
& ol K Si

t 2

[e]
o

2 Cr,Co,Ni 2 vV 7}

==

o

dEEEEL

_ — — — — —

ool

[79]
[80]

ool
)

Cr,Co,Ni @ V 7}-&- U] 2 o] A}

714 =



PCT/KR2024/008653

WO 2024/263003

o L5}

o]
AR

A~
T

1

1

o O
= A

/\01—

Edo] Z7}¥ 31 FCCcA ¢

si7h = o] Az} 7

[81]

[83]

R} A

[84]

0%

4+
e
ol
23!

ol

;OH

A %] FCC(Face Centered Cubic) ] ¥H4-8 Z+i=

= 3t

°

0.15<x<0.39]

1, 271 3}8H4) 39| Cr, Co, Ni 2 Si

5]

L
Xz

1:1:1:x9] v &=

T
T .

oAl

BN

1] sheta) oz

521 O =
%LD'CO

=27

_ — e

%] FCC(Face Centered Cubic) 7|

Zk =

1:1:x9] v &

T
T .

GhAL Sl 7] 284 49] Co, Ni B Si

—_ — o ——

kOl

-
e
ToH
P

ol

;OH

FCC(Face Centered Cubic) /] @& 2t =

54

(3

[98]

VCoNiSiy

[99]

g et

1:1:1:x9] H]

T
T .

f, 71 2Fst4 52] V, Co, Ni & Si

[101]  UA &t

[102]
[103]

_50

L

E

(misfit bonding layer)< 3

[104]

o
o m <
;nﬂﬂl
Wy X
ﬂnﬂ AN
W 2
g X 1
NN
H o %o
Tir
_zOO]
w4 5
H RO o
¥ —
TR T
UWMﬂNro
S
Lti_.ﬂ
W%%
o T- n
= o
mEom D
= | <
T
l|_50
P
o.]i
T D %o
W
HE T
Mo g W
W <o



f
1

MOSz% Eé‘j

71 A

s 0N
™ =

T
~L-

PCT/KR2024/008653
T

A 2 H S A 52 FCC(Face

=, 2 A A

5

A,
E9]
29

=

=

[s]
st
=

A Y5 = FCC(Face Centered Cubic) ] A&

DLC(Diamond Like Carbon)
(misfit bonding layer)< & A ]

(misfit bonding layer)el] 2]

[e]

T

o
T

=

9
=

[e)

[e)

=

1

b2
1

<
1=

A=

24

LY

S A

Ea

Fu|

(misfit bonding layer)©]
ko)

T

=

[e)

%1-

LY

S A
1714, &7 WvsAd 24

2
o] Y ol] FCC(Face Centered Cubic) A 4

Centered Cubic) Al A& 2= 55 7| A

A F 5l <

I

WO 2024/263003
H

[105]
[106]
[108]
[109]
[110]
[111]
[113]
[114]

% o 5
i s T 2E 2
U rmla 1: zo /m\ ~

N S _ i o 4

4 Oz Tm T
ata B i W i

— s ~ ~
LB Y ¥ %
X 3 o < ]

TR o O M ™ O

" =R g
A I
T IN T A
B AP %nﬁ = ﬁ SRS
TR <° — D U 3
i N S
o3 ) 5
= i P = RO

s

w o wo ol s e
W SR Sl
:.L ~o = ol B ;OL K
. X X I 1ﬂr| o Y
WWI io . Et Y _6L fete] %#

=3
N
o)
_50
HO
™
N
® o= oy W R
o
=
~
4r
it
~
Nro
=

8o ? W Ko
CR - G B C R
R W R T ™
T — ) ﬂw._ = o_e
N A (- N~
LR RS 3
i_.n_Al,o_e ol d_o,A, ﬂbﬂnﬂ
i ~ Jp olp m Mo & m ~
PEE T ERT lEe
K- o M 8
z ©§ ¥ %

H U3 25 100 ~ 300 °C, A1 7} 50 ~ 300

A

R
s

17}, %

Lo

H 32 12ty 7~ E 50 W A] 300 scem @]

=

/\01—7] =N

1
1>

H)

ks)

o)

[121]

[122]



PCT/KR2024/008653

o A &7] v

LY

1] 223 A 33 (misfit bonding layer)-S-

7| &

o] A

1

ko)
-

HAl =

5

=

2 ~HE 39] 5~ 10 Wem® 2]
2} Al
jms

u

A R E o o

L

WO 2024/263003
H

[123]
[124]
[125]

o)

_50

ol

{
g

A

ok

-

0o
0
ol
_50

[128]

B

A~
T

& 60%
Cu(at%)
10

ks)

o}
H

54
52.5
50

dl Ar 91 7] ol

%
Ni(at%)

4 A 31 & 2.5 bar

34

32.5
30

T
T .

Co(at%)

sheieh. ol ¥

R H A 7

5

b g

D

Fe(at%)

3l 900 W #] 1100°C2] 5ol A

)

o o
Y (Air Quenching)

Il
N
oL

[e)
Mo(at%)

1

k3
T,

Faz 1550°CE 71

D

H

o]
o). 7] A 94

= 99.5%0°)]
1100°C 6A] 3+ 3 5] At

o} 1
10
10
10

=

=

Cr(at%)

A H AT 37 %

L7 el
FYo} 7oA J 3o 2 A xHrt S aH

1]

=

°]
_::‘_%_

[

[136]
[137]
[138]



WO 2024/263003 PCT/KR2024/008653

Az 4 10 0 0 10 60 20
Az 5 0 5 0 42.5 425 10
Az 6 0 5 0 37.5 37.5 10
[139]
[140] [32]
Cr(at%) Co(at%) Ni(at%) Si(at%)
Az 7 31.75 31.75 31.75 4.77
(S10.15)
Az 8 30.30 30.30 30.30 9.09
(S10.3)
Az 9 29.85 29.85 29.85 10.45
(S10..35)
Az 1 29.41 29.41 29.41 11.76
0(Si 0.4)
Az 1 28.98 28.98 28.98 13.04
1(Si 0.45)
[141]
[142] [33]
Co(at%) Ni(at%) Si(at%)
Az 12 47.5 47.5 5
Az 13 45 45 10
Az 14 42.5 425 15
Az 15 40 40 20
[143]
[144] [34]
V(at%) Co(at%) Ni(at%) Si(at%)
A4 16 32.26 32.26 32.26 3.2
(Si0.1)
Az 17 31.25 31.25 31.25 6.25
(S10.2)
Az 1 30.13 30.13 30.13 9.6
8(Si 0..3)

[145]



10

WO 2024/263003 PCT/KR2024/008653

[146] 2.3} F IH EF] A

[147]

[148] D A1

[149] AFH 7 e EAIALDC 12)0l] Az 19 & ANE R F-& o] -85t
WA 2958 FAsdT

[150] & 8 Wol| dF1]5 35 EAALDC 12)5 29 &tal o} =3 714 S 150
scem@]| FEF o2 TSR AHE 39 8.3 Wiem2, vlo]ol 2 HF-50V, &

52 150°Ce] 2710l A 1904 &<k Al e 19] aLANE=Z Y] gha& o] &ato] 7]

dFF 5 ZAALDC 12)9] B3 W4 2SS A8tk &Fnw
3 EAIALDC 12)9F -4 ¥ 5 Alololli= v A3 A5l g4 A& &g
A 5= AT

[151] 9 HAHES F&H QAo 19 W& 357 28 252 A =2390

[152]

[153] (2) AAl e 2 W #] 5

[154] A A< 1ﬂr 22U FF TH BEEE A XY, A x5, 7, 12, 162 o] &3}
o] 747y A Al o] 2,3, 4,50 e ZH E2EFS AZ3AT

[155]

[156] Aol 2,3,4,50 & ¢ 29 BFELS 470 F T ZA(ALDC 12)9}
W4 ' F Afooll mj 3 AjtFol dAE As FAT F UATH

[157]

[158] (3) A Al 6

[159] 7 3 EAI(ALDC 12)0l] Az 1o W& A E R3] §5-& o] g3}
WA 2R S AL, A7 WA 285 Aol DLCE o] Fo Xl Wjn} X
d 2 ESS PAdsiT

[160] ZF A Yol dFuF g ZAALDC 12)8 29 35FaL o} 23 7] A & 150
scem®] F-F o 7 F=ASE T ~HE 39 8.3 Wem2, Hlo]o] 2~ ASF-50V, &
L 150°Ce] 271 A4 1903 &t Al 18] ANEZRI] FHa& o] &3to] 47|
o7 3 EAIALDC 12)9] ol W74 28 5& JAdstlch

[161] 7] WA ZE Sl JAH o] F, of =3 7k~ 9] {82 100 scem, CH, 7}~
O] & 00l A HA}F3508 =2 F7HA7IHA e & 27do A 5041t i+
ARSI Ut 3950 i FS YA 7T

[162] t}S- 02 CH, 7FA9 S 3500 2 §-#] 8Far 260%-7F 150 vlo] o] 4 Ak -
50 V, &5 150°C2] 2 7o) A WntEA ZE ZDLC)S AA A A}

[163] o lg 3 EAI(ALDC 12)¢F -4 ¥ 5 Alololl = v =3 Aol &
A A& gl = 9l

[164]

[165] 3. A8 H 711 : (block-on-disk 7} 27} EA] §)

[166]




11

PCT/KR2024/008653

WO 2024/263003

&

£

—_
2
TR
o o
ok ~
o oF
Cal) <
ﬂom X
~ 5 T
FE®D S
o RS
MR R
— X ® 5
TTE g
o Mo j A= 2
R iﬂaF
JIL( .o
ww_mn_%ﬂrmﬁ
o MO
mﬂ M T oW
o mx WM
i
‘IJ|\|
oS _oﬂ|£o
7ﬁ:TuAl,_ﬂ1|
T
)

ngd = °
@ﬁq%z%

_ — — o —

[173]
[174]

3t5]

[

g

£

—_
AN
<

B

<

~

)

1H o
4r 5
HH

<
S~
rz|8
o - o0
< Mol =
0o pH
of ry
R dr
< T/
s 3
- | g

[175]

[177]
[178]

3t6]

[

oE.\..m/ -
M|l E =188
mﬁuﬂm —“ls|3|3
NMO =
HT‘.:_.VPO)O/
ﬂmoﬁim&_b. N =
oo fo ~
Wl ElZ|S|S
o D Elw |84
N e
ﬂwf.o
&
= a|l—= 5o
N =|=18]<2
il Slol|lg|o
jm
2 S|1S/12|8
@ﬂ < |0 |<|O
o
= | ok ) W e
Mo 4 M
ia s W
\O
T M T
e — <
jams NE

[179]

0
B

N

F 95% 2=, GC200 7]

n} 2 §-0] Al6061 7]

S45CH T} &

[182]
[183]
[184]
[185]

3) Al

7]

[

e




12

PCT/KR2024/008653

WO 2024/263003

300 %

300 %

—_
fite]

MN)

600
600

1800

1800

(s)

373

571

3800

(O

= 2Hx)

1054

(O

= 2Hx)

Q)
0.12
0.21
0.12

0.1

GC200
Al6061

GC200

S45C | Al6061

il

Mo

;OH

1

Hi
st
HO

H] 1

Al

[186]
[187]

-, Al6061 2 GC200° A 2.5 S45C thy] 7|14

&4 4

]
A

iz

=

T

!

o

HO

i

M

T

=

ﬁo

o

et

_lﬁ

—_

N

o}

M

ail M

T om
{

i

s o

ﬂwﬂ O#E
Q|H

WM o

=X

gl %

=

o

O oo

oo

[188]
[189]

Apael 89l ol A Fogel 7144t o

=
=

= X}
T 7

<l

5]

of 430l up
B 74 o

dl
=
S

p
U= Ak,

.

= 4
=2 =2
b o

;o..a

-



13
WO 2024/263003 PCT/KR2024/008653

A7
P13 1] FCC(Face Centered Cubic)Z] A& zt= F4: 7] A,
271 71 A 2] & ¥H ol FCC(Face Centered Cubic) /| 42 2t 3= 0] ZH H
of YAH WA 2R T Z
A7 w5 & 1A el ] '

oL H.I

r‘\‘” o,
of\

> =
©
=2
o
0%
N
o
b
N
2
o of\
o> O
N

g
[
o
of\
o~~~
B,
w
Z
o
o)
=
o
e
5
oa
—
o
<
a
\a

[% 73} 2] A 18kl Ao A

@)
\."1
Q
vO
Z
M)
<
o
N
)
Mo ¢
=
W
ofN
©
o
X
@)
c
fu
b
i
o
R
2,
(m
[l
=
s
o
o
b
et

747 3] A28}l

Cr,CopNi.Cu,
(7] 832 194 atbtetx=10] 3L, 0<x<0.29] Z71 & wk=3lt)
[7d -8 4] A38tel] 9lof A,

A7 xi=

[7d -3} 5]

(7] 83821 200 A atbtetx=10°] 3L, 0<x<0.29] Z71& wk=3lt)
%473 6] A58kl Qe A,

A7 x+=
0.1<x<0.29] A& TH38h=
e 2 =F
(3737 Aldel olA,
7T 2RSS



14
WO 2024/263003 PCT/KR2024/008653

&}

KeN
= |=!

0
Is)
0
O
Z
<
N
N
_{
=
[\
o
i
o
)
w
i
kel
et
&
=
0
(m
[l
ﬂ
e

L
=

ke

7473 8] A 78l

CrCoN181X

(0<x<0.49] 2715 w3k
[7d -3} 9] A 83kol] Qo] A,

A7) x=

(78 10]  A78Fol glo] A,

A7 A ERY FFe
'8]’7] ﬂ-fﬂ—)\] 47 _::;L_}\] =
k1

(0<x<0.259] Z27& =35t
(478 11] A78+e ¢ om

VCoNiSi,
(0<x<0.19] Z27& =3kt
478 12] Aol lofA,

N’

”7] YA e S g dAdE e Z8 58 U X835
o 1Y B4

[7 -3 13] ;ﬂ 126}01 101 A,
A7) ke 2 Ee
DLC(Diamond Like Carbon) B MoS, & ¥ 3351

o 1Y B4

[7d 73} 14] xﬂﬁkﬂ o) A,
A7) =5 7 A=



15
PCT/KR2024/008653

WO 2024/263003

. g _ o
o — B
% o s o %om -~ uw 3 of o
T TR o o - o
n o T mo o TN mo
w o o L oa m ™
W e N wBE Iw at
TNy Y o] ® D T )
N ol —, X0 o = N R0 o
o %O Mo X4 _ = )
4r <° mo oF oy ok g < o o | e
L % 5 A e =
CH: N 2 el P T 3 = -
DS ) g v W g o )
ol M o o= s 8 o= e ol
%0 S 3 ~ £ AN~ T
< 5 - T 5 2 o b
= E7F 2 Kooy M %0 S No r
S D) . — = O# = 0 B-
= Q i S @ I S @ . 0
= 8 L o E R N o E o 7 ok
Q & o c e - m Z..# —_ —_— —_—
= Exo < Mo < o o o 30
E Up Tiw TA g J b T T R T
E gy PDEWm N E O ®Wagm T om MW m
m.w = To i =) TOo J.oﬂl = i =) To = =0 To TO =0
ilo X N X0 KON N AT X0 %O 7
3 B oo B~ AN "o mp © o ~ KN B <o A M B B N
,rm(La\ ME i _50 ﬂAro ‘m ﬂ _50 m MV_.H ! ﬂAro ‘m ﬂ _50 _50 m_mum ﬂ _50 _50 ﬂ
O T PHERATrRMT o T Wy W
R LT WHEaHg Mo w moeoka MWDo BN
W SN F N m g T T H N Wtz D oW sty zo W
P TP RETELORST R R W
iu%mi:nﬂ FThhip HpTREBE MBI HSTTRT HpTFTT M
EVETX o sa T poerg T Alw T ppoec s ¥ e ET R
FR NPT DRTETROT KPP BT D PPHT DD
) 2 = 2
To° To° To° To°
I I I I
o o o o

[
[
[
[



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2024/008653

A. CLASSIFICATION OF SUBJECT MATTER

C22C 32/00(2006.01)i; C22C 21/00(2006.01)i

C23C 14/16(2006.01)i; C23C 14/34(2006.01)i; C23C 14/06(2006.01)i; C23C 28/00(2006.01)i; C22C 30/02(2006.01)i;

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

B. FIELDS SEARCHED

GO2B 1/14(2015.01); GO2B 5/28(2006.01)

Minimum documentation searched (classification system followed by classification symbols)

C23C 14/16(2006.01); B22F 3/24(2006.01); C22C 1/02(2006.01); C22C 1/04(2006.01); C22C 30/00(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

(copper), T+ 2x(silicon), &V (aluminum)

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

eKOMPASS (KIPO internal) & keywords: ?ﬂEf:-‘j](entrOpy), W4 IR (face centered cubic), T H (coating), T+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

March 2020 (2020-03-10)
See paragraph [0042] and claims 1-2.

See paragraphs [0001]-[0002] and claims 1-2.

Volume 455, 04 January 2023, 129217, pages 1-16.
See pages 1 and 16 and figure 2.

KR 10-2022-0087350 A (LG ELECTRONICS INC. et al.) 24 June 2022 (2022-06-24)
See paragraphs [0035], [0053], [0078], [0080] and [0100], claims 1-7 and table 1.

KR 10-2020-0025803 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY) 10

US 2018-0128952 Al (NATIONAL TSING HUA UNIVERSITY) 10 May 2018 (2018-05-10)

MA, Z. et al. Microstructure, mechanical property and corrosion resistance of FeCoCrNi-M high-entropy
alloy coatings on 6061 aluminum alloy prepared by laser cladding. Surface & Coatings Technology.

1,7-11,14-16

2-6,12-13,17-18

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

D&

document member of the same patent family

Date of the actual completion of the international search

04 October 2024

Date of mailing of the international search report

04 October 2024

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.
PCT/KR2024/008653

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

CN 111394636 A (TAIYUAN UNIVERSITY OF TECHNOLOGY) 10 July 2020 (2020-07-10)
A See claims 1-3. 1-18

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



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2024/008653
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2022-0087350 A 24 June 2022 KR 10-2022-0087348 A 24 June 2022
KR 10-2022-0087349 A 24 June 2022
KR 10-2607291 Bl 29 November 2023
KR 10-2607294 Bl 29 November 2023
WO 2022-250475 Al 01 December 2022
KR 10-2020-0025803 A 10 March 2020 KR 10-2150756  B1 02 September 2020
uUs 2018-0128952 Al 10 May 2018 ™ 201817589 A 16 May 2018
™ 1607880 B 11 December 2017
us 10247864 B2 02 April 2019
CN 111394636 A 10 July 2020 CN 111394636 B 15 June 2021

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



A F AR A

A EYHS
PCT/KR2024/008653

A, DR £ IS EFEASIHEFUAPC)

C22C 32/00(2006.01)i; C22C 21/00(2006.01)i

C23C 14/16(2006.01)i; C23C 14/34(2006.01)i; C23C 14/06(2006.01)i; C23C 28/00(2006.01)i; C22C 30/02(2006.01)i;

B.  ZAHE £oF

e

ZAE H AR AGFA S E/FE 714D

GO2B 1/14(2015.01); GO2B 5/28(2006.01)

C23C 14/16(2006.01); B22F 3/24(2006.01); C22C 1/02(2006.01); C22C 1/04(2006.01); C22C 30/00(2006.01);

ZALE 7] 2R ool Bott A AEE 099 £8

eKOMPASS(5317d Wi AR & 719 =
(coating), 7T 2] (copper), T+ 2x(silicon), &V F (aluminum)

Shar G S B0k i B ghar ) Bl ok i AL HaEd el 7] A9 1PC
AEFEZHEANTH D AEFNLEASTH: % HAFgl 7o) 7] A€ IPC
A EAel o] 8% A AT H o] B | o] 2 (Bl o] B | o] 2 2] Aol @3k A1)

= = 9] (entropy), A Y H-F(face centered cubic), TE

C. #4 &3

Y et [0042] 2 AT E 12

KR 10-2020-0025803 A (338} 714 9) 2020.03.10

F}el a2 * Qlgd g 9 g FE( = 729 71A o™ A8
KR 10-2022-0087350 A (U X A=} F=2] 3] A} %) 2022.06.24
X 2 [0035], [0053], [0078], [0080], [0100], 4 7 1-7 E % 1 1,7-11,14-16

2-6,12-13,17-18

ez E5A
(35208) A FHA| AT FALZ 189,45 (£415F,
ARAAAAD

22~ 5 +82-42-481-8578

2-6
US 2018-0128952 Al (NATIONAL TSING HUA UNIVERSITY) 2018.05.10
Y 2} [0001]-[0002] B 473 1-2 12-13,17-18
7. MA -5, "Microstructure, mechanical property and corrosion resistance of FeCoCrNi-M high entropy
alloy coatings on 6061 aluminum alloy prepared by laser cladding”, Surface & Coatings Technology,
Volume 455, 4 January 2023, 129217, pages 1-16
X HolA 1,16 5 = 2 1,14
CN 111394636 A (TAITYUAN UNIVERSITY OF TECHNOLOGY) 2020.07.10
A 7 13 1-18
57 2ae yell 71415 of vt e Es|o] Phat MAE B4 S
*EH w3 a
A7 B 2 102 ot WA 7 &L FAZAY XS4 5o FAYE DO, FA
EECie deobx| gom dg o] 7] 27 5 ' dEu o] 2& ol 87
DB EA oA Eelo] Qe T A CEE R
B oA Edd U TE S 7 =R =g o] gt 4l oY £ shuwos HE w o
e ;ﬁjﬁffm G g A9t B R EAC] gl ez B,
G ] == 7|8 5 _J_TL__’ % il ‘{'}?,-/ = - & =
RO S A A A A =g o] b B oY H o] sl oj4be) The
e s o]‘lT(O]‘lTé o*])é‘ 813 7] 93le] Y1 3] gl Hhal e 0 o o] 1 msl Ao
Q85 +3 €‘7¢1—J_L]:doit]o»:i1—l_ﬂq (l 0?1111—]_0”7-” 24w g -5
2y WO 2 H A o] o]t 7)o
07 T AL ARE, A B e RS A Ehd gl P REE dugelE A
PS4 o)l FAH e HAENY oWl FolE £ TR HSSHAL A o T
SA A ] A ST SAEAE AR5
2024310€ 04 (04.10.2024) 20243102804 (04.10.2024)
ISA/KR®] W3 & -HFa A AL

oldd

A8l 5 +82-42-481-8525

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




= A Z AR A ZAEAHD
PSES AT AR

PCT/KR2024/008653
jﬁglﬂ%%“] A 27)9) e Es 2 27)9)

KR 10-2022-0087350 A 2022/06/24 KR 10-2022-0087348 A 2022/06/24
KR 10-2022-0087349 A 2022/06/24

KR 10-2607291 B1 2023/11/29

KR 10-2607294 B1 2023/11/29

WO 2022-250475 Al 2022/12/01

KR 10-2020-0025803 A 2020/03/10 KR 10-2150756 B1 2020/09/02
US 2018-0128952 Al 2018/05/10 TW 201817589 A 2018/05/16
TW 1607880 B 2017/12/11

US 10247864 B2 2019/04/02

CN 111394636 A 2020/07/10 CN 111394636 B 2021/06/15

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



	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

