wo 20187088751 A1 |00 OO

12) EF P HZ 3o FHE gAE=LE
19) A A A 2 A) 2+ @ 7) 7 <
ZA AR é L O OO A 10 |||I@| ll |I||||I!I| D10 A A O
,;9/? 10) A F AN

@3 A F AL —
Q59172 WO 2018/088751 A1l
2018 5 € 17 € (17.05.2018) wipO I PCT

(1) =A53]EF: 8D AARFT (EE A7 gle g 7tsd RE 2Ry T
B22F 3/11 (2006.01) B22F 5/00 (2006.01) W A8le RS E 93l9): AE, AG, AL, AM, AO, AT,

= ol = AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,

21) FAEYHNE: PCT/KR2017/012227 CL.CN. CO. CR. CU. CZ DE. DJ. DK, DM. DO, DZ. EC.

22) FAESYY: 2017 7 11 € 1 9 (01.11.2017) EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
. ID, IL, IN, IR, IS, JO, IP, KE, KG, KH, KN, KP, KW, KZ.

(25) EdAel: =] LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,

26) EAA: = MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
o121 PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,

(0) FAAF . 1 o) SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
10-2016-0147948 2016 3 11 ¥ 8 ¥ (08.11.2016) KR TT. TZ. UA. UG, US. UZ, VC. VN. ZA. ZM. ZW.

(71) &9 bz Re i Aelg Hok (PUKYONG (84) AAZ (ML FA7} g3 58 mE 250 o
TY COOPERATION FOUNDATION) [KR/KR]; 48547 LR. LS. MW. MZ. NA. RW. SD. SL. ST. SZ. TZ. UG. ZM
FAA T AR 365 (3%, 7 e al), Busan ZW), -F-2FA ok (AM, AZ, BY, KG, KZ, RU, TJ, TM),
(KR). # (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(72) 2=} ¥ (YANG, Hyun Kyoung); 48547 F-4HA] FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
G A AR 365, 8- 23 90835, Busan (KR). 33 ¢ MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM, TR), OAPI
(JANG, Hyeong 1); 51478 77 A A O (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
¢} 2 64, 55 1001, Gyeongsangnam-do (KR). MR, NE, SN, TD, TG).

(74) W2l <l: FAF 5 (NAM, Gun Pil et al); 07299 A&z,
A FEET PR 775, of o] =5kol Bl A A B2 508 ’ .
3, Seoul (KR).O ’ ° —  TAIEARR A oF G (o A|212(3))

(54) Title: METAL FOAM AND PREPARATION METHOD THEREFOR

(G4) &g BA: 55 L 2A B o] o Al W

1) R (57) Abstract: The present invention relates to a metal foam and a
i e 3 preparation method therefor. A method for preparing a metal foam of

AA mm& ______ Ji the present invention comprises the steps of: mixing metal powder,

: active carbon, and water to form slurry; adding acid to the slurry to

Za 2w B4 s WSS 2UNC SHE B E 3110 allow the slurry to foam; drying the foamed slurry to form a foam; and

sintering the foam.

sal2io] 4@ YISO} SRR YR o510 (57) 8.9kA]: & o

2 owne] % wEA 9 ole] Az el A,
, f oage g4 a¥Ae) Az Wye 34 Py, a4
| Yosme A R ES IS s9eE g4se W, 37] &8
EEE HAE AL of ab& Hrbsle] 4] LeEg WEAYE @, A7) @
L , d zd &g 8 Axste] RxAE FAse 9A, 2 A

e {540

S$110 ... Mix metal powder, active carbon, and water to form slurry
S$120 ... Add acid to slurry to allow slurry to foam

S130 ... Dry foamed slurry

S$140 ... Sinter

AA ... Start

BB ... End



PCT/KR2017/012227
7 oA

U7k 0 2 A

[

=

HA = B2 AlREa ]

[

3] 9

g Al Hze] Aoy

A Z

=
=

ERE]

l

¥ =

°

) 7 7]

HA o] Bl 7] wjite,
g, 7159
|EA A= A

WO 2018/088751

[4]

il

4

ki

LA

3 A

FA]|

.AO

mo
i

1

R xd

4718

=

[e]
=

2] gl el Ak

A

(Ag), o} (Zn), &F1]F(Al),

[e]

T

)

W (Au),

oo
T

=

1 H
A7 FE5 5



bpol

0

|

PCT/KR2017/012227

(Mg). 121 (Cu), EIEFE(Ti), 2 F-41(Sn) F 401 & ©]

2~
E=3

(Fe), 7}14]

e

WO 2018/088751

=)
L
4

3

ol el A=

=i
=

=2 3 A

=
=

mjn
B
H
TK

7]

P
L

4

=

T .

T

0

= A
Ho}, s1e ) o)

T

R

[e)

bb

=l

A

0

13
Aol ofLj,

Bl A],

T .

T

T .

T

+e

+e

tlo] 7l 2~ " (die casting)
[6)

g

1

ko)
-

1

ko)
-

3

¢}
Age 24

H1 9

==
L

Hde FH

[}

|

}
o

O
T«

al

%

N

3

_?,’I

gt
=3

ko)
=9
= =

|

o

e 5% A el o)
5] o] of

T
T .

)

& B ELAE Az

-

k-
=

il

°|



A 1714

)

ko)
-

Ho}

PCT/KR2017/012227

ojm &2

3l ¥ o] of

)

LS

Al A o]
-

o 71

= A0 o
il

1
15 1.

ks)

or
|
I

4]

, 7154 o] A} 1}
(Ag), o} (Zn), &F1]F(Al), E(Fe),

ks)

[e]

T

1

T

1
15 1.

] 2] v A

or
= (Au),

, o) gA el A 3}
k29 47 (Mg), -] (Cu), El EFE(Ti),

[e)

=

3
=ls
o

[¢]

T

1
15 1.

IS
A
T

or

w7} 7
b

tEA Ao 5 A

S
1A~ x
/\01'7] n‘iTTEUEL

WO 2018/088751
i
A4
el

[20]
[23]

G
r
it

—_
o

J]

ol

ol

9

Ay
s ol

g o] olel
H 47 = o]

7]
=97k

T .

T

2=

=

AT o), A4 =
mho] A E 7]

7V oRA, Y]

T .

e

T
T

T

=HdE
B

o A7]

el A

=
Eay

=
7

[e)

A
=

e,
hya
-
oL

ks)

o},

7T

=

[e)
b

]
7FAL 37

[e)

=

14
?j
el el 7]

(o]
[e)

=

A
=

I

ob]}
E}+/~(activated carbon)
An

o]
2] gl of) Al

o},

.0
i} e

o)

DA
O 2
=, =2
S glol A

Y=
[e]
58

_]

A
7he

=
J
17
#3471

3}

3

S
=

A

[24]
[26]
[27]
[29]
[31]

i

s
i
BN

plo
il
<
Tf
il
A
oN



o2 el

A

7h el &

7]

PCT/KR2017/012227
)

2

3=
A £ 7]

ol A 7}

7
L

Pl =]
AT

ol

0

60 °C ©]

el g o] o] A7 el upepA 5 V]

2=
=
=

g ol A A A =

=d
o] M= HHA

T .

A
=

7188l A717F St A A ol A #hin

}

=

—

5

Ul 2o, 47]
1—7]

71

A=z

WO 2018/088751

[32]

« i

4 . G

T o - ow T Iw 0w
T —m TRLET g T s
0 N | o m< A ) -~ .

U - 7A QMO f1te] —— _L

—_— —_— Q ~ o o o _
e S > ® .}H,#Wt &oooﬁ%
X N B gy K B g OF dldrrg?
PTh s ExIAwTTL Lamg
00 wﬁw z:u ol r 14 mﬂw A ‘wil ol #_nﬁ X .#L@HMMAL %o
iﬁ%Mmﬂﬂ ﬂe%mﬂ%m_myﬂiﬁ% = W
PESER spPavepd RRLETD
- Ty KU g R

A} W e oo 3 %m%ﬂﬂ < P
AT LT T TR U ow m o A
O X ww MW 8 Fogw 500 4w
Egzlo_u T g PO Wy S
TS o o 2 WL g TR R R oo
E;E#E‘Nroonmﬂ \AT:AHAIm_O o XA Enﬂllﬂ‘.mOEE
2y R omo { o5 2] B o m o— o~ B =
it oF = o o) &dl Wy
2 oAb o M2 oF o A Soomn
q\mEM‘E'] ‘OIOT.,w:LNIVM:AﬁO‘LIJE %O} HLLEE
o & W gy s B ARG ETRCY
AT o o N RN W LT L=
L iy o &o —~— ol ~K
e R M T he Yo ha®
IO I i A o A A R e
TR G Mo L R o X op ° K g
— T < T e T ;- ST =
RELLCEMLEEIETE Belgr
]__oZELVﬁWao#LHET%uoETW] .é.&o@ﬂwﬂﬂ
7ﬁeﬂ;|umoﬁlxoi_.]@é]i_.@raA T D IR T %02
uoi%_Oﬂao%%f1mﬁ%ﬁ%ev%mﬂ%mﬂ%x
BT RTT ook e ST
RTBREW g o m%agemPapyg ¥

BT B OB R o T T oF B go WA W on 0] 1] W
T R B AR = |

[36]
[37]
[38]



PCT/KR2017/012227

WO 2018/088751

P
L

4

=

=

A

T .

o] &4 ¥ o]

=

—

o 71
A2} 7171 2 5E A

&
LI

[e]

T

=
=

o 7]¥

JwNO
o

wK

4

H

4
Mo

q_
Tf
RTPE T o T TR

st

0

ba

A

=

=

o] A}

=

7N EE

+ LEDG 7]

d

o] & k¥ x
0= = 3=

]
[h

53!
v

4

wK

4
o

0

7A
o

, THAl 600

.E.
o

e

100 °C2] =5l A

s E

e

1500 °C,

[e]

T

400°C, 4

[e]

T

of 5t3 of<d

1600 °C 2] - Lol A

[e]

T

5

}

1050 °C, ¥l &t

T .

T

AHE A

E-—L—x
T

v} 3L



WO 2018/088751 PCT/KR2017/012227

[45]

[46]

[47]

[48]

[49]

[50]

[51]

i
kd
-_&4
P!
c
i
kd
g,
- =
i
kd
-_&4
o
2
BN
ol
o
3%

e T
i
T
rulm
m e
2
o
Q
e

Y25 Fxshd, Al EA S| EA A9 75, LED ¥ f Aol A9 £ 5=484
°Colt}, B EA AL £ 5= 422 °CE 6.2°CY] &% 2}o)Z Vel oL, Zn W3 A
B|EAF 9] 90 = LED ol A9 &5 = 48.6°Co|L}, S| EA Ao Ao &=
39.6 °CZ 9.0 °C2] &5 Z}o]l & YeEMY = A& &1t 4= lt}, Hgh Fe W A
B EA 3= LED 3 51.7°C, 3| EA A 404 °CE 11.3°C9] 2% z}o] & vJehfar,
Cu2EA S|EAT=LED F o &%= 524°C, 3| EA T2 £ 53=40.6°Co =
11.8°C9 &5 zlo) & et &= A& 819 5 o). 53], Ti YA
B EAZ13= LED oA £53=52.0°Co |}, 3| EA F o A= 38.6°Co 2%
LED 3 3 8] E4 A Aol o] £57}13.4 °C AFol b= A& A& 5= 9l

Pz

T
=, Boag o] AA| o Eof| up 2 FE& I A Eo] Aht

o

R i A
sl Ea 210l 01N S 43 £ 504 o) e A& 318 5 la

=1 i
ERSUEAEc Hd SAS T e

71 A% 7 5(MPa) Z] ) 3F5(Max-load) (kgf)

Al A 1.97 107.2

Zn A 4.14 210.8

=
Fe 32 A 2.56 138.8

Cu 23 A 2.84 140.0
1-

kKl
o
~ U}L’
PN
ot
[g:2
rle
e

N

N

>

mE

ke

\O

~

N

=

L o,

W 1o
(22

-

5
o
2
2
lo
riz

2,
of
g
ot




PCT/KR2017/012227

WO 2018/088751

A1

=
=

of wpe} E o] vy

¢

~

;OE
o
o

olp

Jjo
~

uy
%

ok

-

W

)
o

olp

59 el A

O 1—
5 o

g e} 0 = E] Boju}x



PCT/KR2017/012227

AT

WO 2018/088751

o ol M N
W R % 5 <
0| | 2] 3 e
XO HOI = 5 Bl )
. ol < < o o
£ 0% w iz =
3 U ¥ r = 3
) o} — Npo
e ¥ z ol i T
meo Lr.._ L.E mu\ ‘m‘lrﬂ o :.L
7O ] R O ar =5 N ol
) & - Cls = ) 0
" P ud ; = KL 4 © 3 o
Moo ® ¥y s T W
Ealit o T °.Ew T 0 o 4 S
THE N I L
TR < T v W ol TOE i
Mo R e Jl el %g 7o
o E o B oz SwE oy Emol W}
T 5P 50w Togw poporPA w®
w R e RT M %Hﬁz @ﬂ%z%é )
TUT " 4% = W p= _-®@u =X . "
A %ﬂ%%mﬂ%%ﬁr%ﬂ%ma &ﬁrmﬂ%%%%ﬂmx@: .Mm@ :
HER ST ST TOTRXFPEIFER ST BT Hx o0& s
T T T RO - BN T B = B B = B N W = M= O =
HE W IWE W WY M WD WW WM W
N T T B e~ B e~ A
I e Sl R Sl U R SR W R eI i i i i
) = = = ) =
0 0 e 10 o 0
I I I I I I
%o %O e xO O S

[
[
[
[
[
[



172

PCT/KR2017/012227

WO 2018/088751

inden)

Kl

= Q e =
%0

70

i

o IH

i1} ol

< iy

jo1 < DS

foll = m._pm

ofu ) n R
Ol Y i 4
iy i u

A y H

i Wa T

2 o)

ﬁ_m o

= {in

il d]

4dr

ro

Kio




2/2

WO 2018/088751 PCT/KR2017/012227
[5=2]
" LED ¥ SlEAZ 25 xtoj
SIEM3 25 (°Q) 2E Q) (at)
Al 2z H ; 9 :
SlEAID 48.4 42.2 6.2
&LE
é‘; iy § 486 39.6 9.0
Fe X 51.7 40.4 113
I E]
Cu igﬁﬁ £y g
Pl el 524 40.6 11.8
s HE
TigEH 52.0 386 13.4

slEAS

- _ HAE ZHE (test conditions) :23£1°C
FY =UE &Y 9%i(measurementsite) - LED &, 3|EAT
Z3 A ZHmeasurement time): AL E




INTERNATIONAL SEARCH REPORT

International application No.

PCY/KR2017/012227

A.  CLASSIFICATION OF SUBJECT MATTER
B22EF 3/11{2806.61), B22EF 5/00{2006.01)i

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

B. FIELDS SEARCHED

B22F 3/11; C22C 1/08; BO1D 35/00; B29C 44/02;

Minimum documentation searched (classification system followed by classification symbols)
HOIM 4/133; HOIM 4/587; B2ZF 5/00

Korean Utility models and applications {or Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

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

eKOMPASS (KIPO internal) & Keywords: metal powder, activated carbon,

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

sturry, foaming body, drying, sintering

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X JANG, Hyeong 11, "Development and Characterization of Metal Foam by the LED 1-7
Heatsink”, Specialized Gradnate School Science & Technology Convergence, Pukyong
Mational University, August 2016, pages 1-67.
See pages 15-16; and fignre 3-1.

A KR 10-2004-0100224 A (BIO CARBON TECH CO., LTD. et al.} 02 December 2004 1-7
See claims 1-2; and figures 1, Za-Ze.

A KR 10-2015-0034542 A (KOREA INSTITUTE OF ENERGY RESEARCH) 03 April 2015 1-7
See paragraphs [0016]-[0032]; and figures 1-3, 4a-4b.

A KR 10-2008-0044344 A (VALE INCO LIMITED) 20 May 2008 1-7
See claims 1-21: and figures 1-6.

A IP 2009-249693 A (SEIKO EPSON CORP. et al.) 29 Getober 2009 1-7
See claims 1-21; and figures 1-4.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

Fal

* Special categories of cited documents:

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

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

“L”  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)

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

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  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

“X”  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

“Y” 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

Date of the actual completion of the international search

02 FEBRUARY 2018 (02.02.2018)

Date of mailing of the international search report

02 FEBRUARY 2018 (02.02.2018)

Name and mailing address of the [SA/KR
Korean Intellectual Property Otts
Government Cowplex-Dacjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2017/612227

Patent document
cited in search report

Publication
date

Patent farnily
mermber

Publication
date

KR 10-2004-0100224 A

KR 10-2015-0034542 A

KR 10-2008-0044344 A

2009-249683 A

02/12/2004
03/04/2015

20/05/2008

29/10/2009

KR 10-0531233 81

KR 10-1764297 81

CA 2624715 AT

Ch 101300085 A

EP 1660138 AT

EP 1860138 A4

JP 2008-510266 A
Tw 200730277 A
US 2007-0081911 AT
WO 2007-041827 Al

JP 5214305 B2

28/11/2005
03/08/2017

9/04/2007
05/11/2008
27 JOR/ 2008

O/US/ZOUU

12/03/2008

6 '08/2007

1270472007
16/04/72007

JD / OF /er1 %

Forrn PCT/ISA/210 (patent family annex) (January 2015)




FAZIN =
TAZANE LA PCT/KR2017/012227

A e o] &8t 7| E R F(FA S EFAPC))

B22F 3/11(2006.01)i, B22F 5/00(2006.01)i

B. ZFALE Eof
AL H 2R PG A SRR E 714
B22F 3/11; €22C 1/08; BO1D 39/00; B29C 44/02; HOIM 4/133; HOIM 4/587; B22F 5/00

FAbE 7] G iobo] Sk H 2% o9 o]
FHGEABNTR Y AU TR AR H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

A 2] o] 86 A2 o o] el o] (ol o el o] 9] B % 4l Ao} (S Fehi= 49
CHONPASS(5313 v A A2 ) & 719 =0 #49%, 290a 3

7hel Qe Td L B pAEIGe s A9l 1A 29 473
X HEY, LD B EANIE T wAA A % SHRA, FAHUSE Bel)E 1-7
SIAREAEYD, 2016.08, FHo]x] 1-67.
H o]z 15-16; ¥ =W 3-1 F=.
A KR 10-2004-0100224 A (521 FA} vlo] 9 7} d 5) 2004.12.02 1-7
A8 1-2; @ T 1, 2a-2% FAE.
A KR 10-2015-0034542 A (=l X]7]&EA+Y) 2015.04.03 1-7

w2k [0016]1-[0032]; 2 =9 1-3, 4a-4b FZE.

A KR 10-2008-0044344 A (W 1= lW]E|=) 2008.05.20 1-7
A7 121 % =Y 16 .

A JP 2009-249693 A (SEIKO EPSON CORP. 5) 2009.10.29 1-7

AT 121 % =Y 14 P

&7k wale] C(A%)s] 71 A F o] g e X vhessiel 28 808 Fashia e
+ AgR T 52 el o . : s .
® s “T FAENY EE= S Fo Y BAOo 207} 437
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
ikl
“p ig}o] Bﬂ%iﬂ‘ﬂa}}_% 0/501—%72 2%0106‘ _ -
: jﬂfﬂa Sah _iﬁfgf% FAGEPIIFATAL T e sag pae) 9t 2 99 28 o2 378 wye A
TUmET T R A4 e dnyel g Ao 2o}
LT eAH A gRS A e s B mE 2 g FAY ) ) o ]
wo O %lgji 01%(01%}%%4 %%5}71 £)ske] z%ﬂ%o%ﬁsf Y S8d el 9= 4 s Fdel sh o3 O e 24y
ZgEE AR 1 2] Bl A AW E A ¢ A7 d 2
“0" FF AN, LG, WA B Ve RS dFetn 9= B SARAelgls do 2.
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
ZA2ALe] AA] dE HA AR 3 B
2018 02 022 (02.02.2018) 20181 02¢ 02¢ (02.02.2018)
ISA/KRS] W3 W §-AFA AL o
= 534 Seawe
) o127
M 5 182-42-481-8578 e S +82-42-481-3360

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

A ZF AR 3L A
0 =s0) Bak An PCT/KR2017/012227
jf;]jj%é%"” A FA SRR 24
KR 10-2004-0100224 A 2004/12/02 KR 10-0531233 B1 2005/11/28
KR 10-2015-0034542 A 2015/04/03 KR 10-1764297 Bl 2017/08/03
KR 10-2008-0044344 A 2008/05/20 CA 2624715 Al 2007/04/19
CN 101300095 A 2008/11/05
EP 1960138 Al 2008/08/27
EP 1960138 A4 2009/08/19
JP 2009-510266 A 2009/03/12
TW 200730277 A 2007/08/16
US 2007-0081911 Al 2007/04/12
WO 2007-041827 Al 2007/04/19
JP 2009-249693 A 2009/10/29 JP 5214305 B2 2013/06/19

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




	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 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

