wo 2017/051997 A1 | ONF T 00O A

) 53 EY 5‘-94‘\"11 3o FAE FAEd

a ﬂliﬂ]ﬂggﬂ7 I é OO 00 0
@3) ZAZAY é (10) 53| 740 2.
20174 39 302 30.03201)  \WiPOIPCT WO 2017/051997 A1
61 FASIHEF: AN Fohg B2 37 8,104 T 306 3, Chun-

B21D 53/88 (2006.01)
B21D 22/20 (2006.01)
B21D 37/16 (2006.01)

C22C 38/32 (2006.01)
C22C 38/28 (2006.01)
C22C 38/26 (2006.01)

goheongnam-do (KR). %A § (SONG, Chee Woong);
01320 A&A] BHET- =82 180 4 6-83,2 = 1206 &,
Seoul (KR).

B21IB 2006.01 21D 2006.01
c22¢ ;{9%)3( (2006 0)1) 2D 8/04( ) (74) ¢l 53 P o}F (AJU KIM CHANG & LEE);
: 06627 A &A| A2 AFAZE 174, 2P HER 12-

@) FASENE: PCT/KR2016/000392 13 %, Seoul (KR).

22) FAELY: 20161 19 142 (14.01.2016) (81) AAZF (%9 XAV} gl &, 7tsd RE 2579
N HEle HEE $139): AE, AG, AL, AM, AO
. 1 = F , AG, AL, AM, AO,
@25) &9499: F=ol AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
26) FAA: 3hato) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
— DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
(o) +HARE. HR, HU, ID, I, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,

1

10-2015-0134340 2015 3 9 ¥ 23 ¥ (23.09.2015) KR

4992 AA2 F43 A} (HYUNDAI STEEL COM-
PANY) [KR/KR]; 22525 Q1A B+ S5 0= 63,
Incheon (KR).

LC, LK, LR, LS, LU, LY, MA, MD, ME, 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, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

A} [+] O yalvi L <o}
e o L e (. (84 A% (2] AL S 7157 WE 5479
ol 25 (L Tk y AT e ) du dele BEE 959l ). ARIPO (BW, GH, GM
158} (LEE, Seung Ha); 31724 £ o d21A el KE, LR, LS, MW, MZ, NA, RW, SD, SL. ST. SZ. TZ, UG,
w AEEE 34 8,101 F 103 &, Chungcheongnam-do e L Al ol (ANt AT Ty e g Bl T
(KR). 23 ¥ (DO, Hyeong Hyeop); 31724 54 = ZM, ZW), 2 Al oF (AM, AZ, BY, KG, KZ, RU, T,
[Che = A%
(54) Title: MOLDED BODY MANUFACTURING METHOD
(G4 e HA LA Mgy
AR AA (57) Abstract: Disclosed is an invention regarding a molded body manufac-
— turing method. The molded body manufacturing method comprises the steps
S10 of: preparing first and second steel members; bonding the first and second
> orE o steel members, thereby manufacturing a bonded steel member; heating the
l = = | bonded steel member to 910-950°C; hot-molding the heated bonded steel
520 member using a press, thereby manufacturing an intermediate molded body;
— and cooling the intermediate molded body, wherein the tensile strength (TS)
| S MR | of'the first steel member is higher than that of the second steel member.
530 e A 3FA Azl ga ol AN DLt 47) 4HA A
| B2 YT | ZHE A LA F A2 AAE o BA; A7) AL AA R A
- — 2 AAE At AFAAE Axste dA; F7] AFAAE
540 g10c~950°C = THd s WA ) M RS 91k e
l =2t A HECH I Agste] FHAAYANE Aot oA, 2 A7) FHAAEAE D5t
— — = 9AE g, A7 Al 1 AAE A7 A2 BAERS A=
S50 (Tt L AE 5o E ot
| W2t e |
= 2 BB

S10 ...
S20 ...
S30 ...
S40 ...
S50 ...
AA L.
BB ..

Steel member preparing step

Bonded steel member manufacturing step
Bonded steel member heating step
Intermediate molded body manufacturing step
Cooling step

Start

End



WO 2017/051997 A1 WK 00T 000 TR AR A

TM), =% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, FA:

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, __ 20 % 511 5141 o} 9] (20F 4] 21 2
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, FAZARE LA SF 7 (F2F Al 21 23))
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).



PCT/KR2016/000392

WO 2017/051997

Hin ok ol ~
o P S B - KO = =
— i~ oA o T T " = Nd
ojo o o ol an) 0 N < & XX i
= X = g = o N = = %) O
X < O o &R 70 R = T S LR — Q
2+ - ) TR G TR 44
nm uTﬂﬂboB o £3 = == 2o
H KHLL.O ATdi = = =3 X A=) - =, N il
| o wr D [ Q @E — I3 e - = No B T _—
No S o o 8o 2 # = . o — & R e =
1) — o I pl oy T < T W oo ap T Mg o
= W X g e B o2 wﬁ AT o L= _s“_ oL
‘m_ g ®° " N ~o K ! ‘IL._OE KO & s
= Yo T A B ™ W Mo AR o S A
%0 T oMo g EF o =% T I o A S
. = W L = 3 2 p Ne wo Ho T =0 s — R W —~
dldl g o <0 B e %0 0 ~ 1r__~ ~ ™ ~
By ExlmEg el o TR T T
10 ST L LT AL o 70 o e S i ol N
nCY XL ‘W._ == BN =3 O_E T R _e- 7,._ 1o ij 0 ‘UI
T T D PR g slo o 20w T oo U <
o o gyl o = T o oy T < el K =0 . oW TN R M, %
X p T a el Ew g 2 B o U amT el pd
o T o Hil - Hﬁlﬂo o WrL,m ﬂuzhumo < ﬂ7ollﬂx_ue§ GZT 0
2T geznlTenrz 0 BIE = Zofsedl T
I~ 5 [ XY = J@ﬂ Y - "R o 0707 ~_
= o B/ oo . B R gy A v ] B T BNy = 0
TR T eIa B R i I
zm N o g o= B o 0 7o T B = Wy R S ) Bl T
o X %E.oﬂuﬂWMﬂ M mﬂ%mﬂ o o g0 T oap o N R
4T o T BT o® T W T4T T 0 Towiom® wF
—_— < ) 0 #7: Bo ‘.mo —_ OR = —_— = A NN
" B = NN e AE LS T T T R A N
T pmAYEELYpTETW <o T g DS e K
LS Mo < o X EH oo oF WMo N m=momE ool R G o Y o o R XN =1 = b
L T AR ST e g W W R R RN SR
R N e N e G R N NN A ICIRE e % A B
P Do e TN B e B TN o w0 ) oge B0 RORE NN RO AT T
BUN T IR Ew e N apnrwe — wwle® U ey
TR Lmod el Sy dBEW gy R gy PTEMT N & E
dE " FhblnrE T Ex BN TR R ORW PRI TR P T

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]



WO 2017/051997 PCT/KR2016/000392

[10]

[11]

[12]

[13]

[14]

[19]

[20]

[21]

[22]

& A ol A A7) Al A 17 = 1300~1600MPa o)W, A7) A2
72 9] Q147 5 3= 600MPa )4+ 4= At}

3 A ol A A7) A2 7 A =, ¥HA(C): 0.04~0.06 5%, A ] F(Si): 0.2~0.4
%%, WHMn): 1.6~2.0 5 %%, 21(P): 0 5% 23} 0.018 5% ©| 3}, ZHS): 0
%3} 0.003 5 %% ©] 3}, TE(Cr): 0.1~0.3 5 %%, B 2(B): 0.0009~0.0011 = %%,
E] B} (Ti): 0.01~0.03 5-5%, Y 2 H(Nb): 0.04~0.06 5 %%, 2 22| (Fe)}
7 e Beas yaksts 7 LY BE 1,200~1,250°C A A 7D 8h= v,

&Y E A bk @A g7 Qi k" A

2
== [S} H\ o =M=
A3150] AATAG A2 3he WA 4] AARAS A A 8L, W)
ketahol WRATHA = Al 2o ol 9 Ab] ST Al LR B

o}
2 A7 YA FAE 810°C~850°Col A 7 s)ar
g A7) 7S E YA B E 10~50°C/2] WS R WEhE v,

e
fij

g ol 53

oo APA Az E A8, T s TP Tl e
ARPA Y FE QA R AME T A HAE HAs S 5 lon,
Azd Ao Fd R AGA ol F-astar, 7] 54 Wl mhE A2
AAHE HAg)sto] whet AL R AA o] -F8to] F& FAE FF AR
AREE 7] A e 4= ol
TR g A

L1 ool @ A ool e AR A Al S ek Aot

52w 2 d e HRAAE Atk S vEHd Aot

%38 Bk o] 842 vhebd Aot

5 4(a)= B g o] Aafd e it Tl 5 o] F ARt W HF
n A2 W32 UEhd Ao, & 4(b)= ol th3t vlald o] A7F Ze A
w3 olF Albel e HF v x4 W3S vebd Aol

= ~

ol %A 7kl W Q144 W B E el 1 mo) )
d 22 ol thEh Hlalal o] AR Ze s =

o|FA gkl ubE AN S W3S yebd 1y o)

29 o) 4 A 7ho] whE FwlzA S ekl Zlo]u),

u

kr
~J
rlo
>
>
2
1o
e
o

|
v
[

o3k, B & A At o v, B g Ard el QlolA Bid
FA7)% iz A e TAH Aol B uge] 84S BALs 5Y
G QlThar w9z 11 A E e AR o,



WO 2017/051997 PCT/KR2016/000392

[24]
[25]

[31]

[32]

[33]
[34]

B2 B Iyl VS nEste] FoH o] EEA
=9 So el deld S Qong 1 Ho=
A s 2 W AlA ddke] A1 W& EU & W Aot & Aot

FA A (S20) A Al A=Al (S30)
7 AP A Az=dA; E (S50) W2 1%2%14.
= 071 APA A=Y H-Z (S10) Al AA R A2 A=

A Sh= %7% S20) A1 Z+A) L A2 A S HEste] A ffLﬂzﬂi ﬂis}%
7] A A E 910°C~950°CE 7L 8= WA, (S40) A7) 71 =
g2 Adgsteo] FAAPAE AzsE WA, x( 50) 7]

(S10) ZH A vlHEGA

7] GAE A A L A2 A E ﬂ}fﬂo}b wA ot}

Al A= A2 AR QGG (TS)7E 2 e ARE R g A o ol A
A A A= BES AFESo] AlZ2T 4= At A7) B.E 7 (boron steel)
HEB)E H7tsto] A 3ls& A7 Aotk B2 A 3 Ws4 4 o
et 53], a7k, a1 & WfwpE Al o] g3 =l

Sk A Ao A A7) Al A= ©A2(C): 0.2~0.3 T %%, A #] $2(Si): 0.2~0.5
%%, WZHMn): 1.0~2.0 5 %%, 2A(P): 0 5% 23 0.02 5% ©| 5}, ZHS): 0
%% 23} 0.001 5% ©] 3}, T-#(Cu): 0 5% =3 0.05 5 F% °] 3},
AFHF(AD: 0 5F% 27 0.05 5 %% ©l 8}, Bl B (Ti): 0.01~0.10 5%,
HE(Cr): 0.1~0.5 =%, &2 B dl(Mo): 0.1~0.5 %%, B.2(B): 0.001~0.005
5% 2 9] H(Fe)d}t B7H G BEES X3 S o)k 3] WY
FEHAE XA AT} feA Ao sty 53], 7%, 2L &,
R Ado] g3 o
Sk A ol A A7) Al A 2] @147 5= 1300~ 1600MPa, 57 1=
900~1200MPa, 21 &2 4~8% U = At} o, A7 A2 7 A o] g ==
600~950MPa, 35715 3= 300~700 MPa, 13182 8~18% 4 5= At 471
He oM &g o] APA7E A 9 T&5 FA| 822 ALEe] A9 4
A

of

= =

;

N



WO 2017/051997 PCT/KR2016/000392

[39]
[40]
[41]
[42]

[43]

[44]
[45]
[46]

[47]

%, "&ZHMn): 1.6~2.0 5%, 21(P): 0 5% %3} 0.018 5% ©]3}, ZH(S): 0
% %3} 0.003 %% |8}, AF(Cr): 0.1~0.3 %%, ¥ 2(B): 0.0009~0.0011
2%, Bl EFE(Ti): 0.01~0.03 5 3%, Y 2 F(Nb): 0.04~0.06 =%, 2 232
HA(Fe)d B71H9) 3 BEoES 238t 4 W B E 1,200~1,250°Cl A
A7t st @Al A7) A7EE A S EE G A sk 9l A

Fasl 7 Seng A stel AA=AL A
= =

=
<)
=
<)
=

Z &g A7 tE g

2371 SA = A (C): 0.04~0.06 5%, 2 2] 52(Si): 0.2~0.4 F %, W H(Mn):
1.6~2.0 5%, Q1(P): 0 5% 23} 0.018 %% |3}, B(S): 0 23} 0.003 T F%
0|3}, A FH(Cr): 0.1~0.3 T %, H.2(B): 0.0009~0.0011 5%, El EF5(Ti):
0.01~0.03 =%, Y 2 F(Nb): 0.04~0.06 5%, 2 2] H(Fe)a} 2719 3k
ETES Yool 4 SR E A7D st @A ot

o3, 7] A2 A 7 Zefrol EabE)i= Axe] o 2 1 3kl tistol

B2 (C)
37 VRS AR 0 Yo, A7 T T

o

5o = HrhE,
Azl thste] 1.6~2.0 Z%



WO 2017/051997 PCT/KR2016/000392
FIET 7] Gk 1.6 TR MO R FIA YA L BRIt Aetd 5
AOH, 2.0 THRE F}ste] E3A] @1k @A o)) o gk AN B Q14 o] A 31
T At

[52]

[53] @

[54] 471 UPyE A o] & ¥ AR 7o A S AsshE Yot &

TA e el A 3] oJ(P)g A7) 7 B AR Tl diste] 0 T3 % 271 0.018

H% olst® F3hE 4= vk BV W& FeA] 1A AskE WA S 5 9l
471 214 0.025 ZBE% Zapste] 23, T4 F A9 S fisbar, 918k
sher= ol @A o] 1 o] AskdE 4= At

[55]

[56] S

[57] 471 2SS T R =4S Ak Aol g A el A 7] e
A7) 7 S B AR Tl tiste] 0 237 0.003 5% % ol sk £ 5 9l
A7) 35 0.003 THRE 238 E£3HA] Az 7S A S Hojre g o, 7m1
NAE Aol o3 A2 5 3% Adto] BT 4 vk,

[58]

[59] AE(Cr)

[60] A7 AEBCHE A2 AL AU D AEE gAY E BH o g Aoty
gk A oo A 7] AEE Y] A EU B A A F e tiste] 0103 FERE
FFEAT 7] AFE 01 FFR RO I AF A7t AR E AR
W13 e = glon, 0.3 5HRE Zakste] LA A7) A2 A A Q] QA o) AshE
T At

[61]

[62] B Z(B)

[63]

(64 *47] BEMB) a7kl 294 A9l B Hds gAste] 294 S
HAgehs HACE AU, e ~HUo|E A Y A w5 SR A4 Y
u A5} &35 7o

[65] A el el A 7] B dr] A sl B AT Zell tiske] 0.0009~0.0011
%% E3HE 4 h V] BES 0.0009 5% 1 THe® XA A4
G =80, 00011 2H%E Zabste] E3A] AN DY 934 o]
=7}k 4= 9}

[66]

[67] 5 (Ti

, L2H Lol E

[68] 271 Bl ebE(Ti)S 220 A TICN) 9] A &42 g Als)
J|glol] g4 o2 71t} & -4 4

HAH vl x Bl A7
LB A A FZE tste] 0.01~0.03 % E3HHE T A7) BHEFES 001 %%



WO 2017/051997 PCT/KR2016/000392
HIRES B XA A7 v vl sk, 0.03 T E%E Zrbeke] A HHg
AEE A o8 9 298 F23 5 3o

[69]
[70]
[71]

[72]

[73]

[74]
[75]
[76]

[77]
[78]
[79]

[80]
[81]
[82]

[83]

U 2 B (Nb)

A1 Y L H(Nb)2 n} = "l AL o] E (Martensite) Packet size 7FA ol wh& 7% 2
A4 F7HE B4 o8 Hubed

B A oo A A7 U HE A 4 Sl B A A =5l o st
0.04~0.065 % ¥ FEH 47 UL ES0.04 5
vl Al g} g3 7F v EEaL, 0.06 S H% S Z3sle] XAl Al 22U A& =0l
AdE = lom, A7F S A Bttt

& LA ool A A7) 7 L HE S H A 7Y - 5 (Slab Reheating
Temperature, SRT): 1,200°C~1,250°Cell A 7} ek 4= i) 7] 4 sl 2 A 7L
oM, e AR wE s AUt fesith 4] A S d B E 1,2000C
H Rkl A A 7FAA] S A AR o] A st gt A sk E | 1,2500CE
Zapsto] A7FAA ARGl TR 7 AT dE EH S B ATE 25
1,220°C~1,250°Cll A 7+ & 5= At

o 7} ekl thA

g7 @A = g =
860°C~900°Cell A A1t hAsh= wAl ot 7] mpi-e] A2 Lol A Azt
HAA B7] A2 A A A3 R QG A o] FA -7 5 9

;
N

s

e

o

pilpy
N
(z

In

=

4

®

s

9

rlo

L

=

)

=

A2 9A

A7 A= 7] A AR A S EE g e AU S A X5
@Alo|Th. @ FAl ol A 4] A3 4] A1t 2
A F 25 (Coiling Temperature, A AFH
TA oA, 7] A" A s B S AV A5 257
AHAE T At A7 A5 25 20004 g o gt

Iz
I

o
4
32

a
=
)
<
¢
o
o)
<
@
rlo 2

2

ro

ox, N

4 og "

to 1

o o

—_ ==

ot o
4 2
w0,
=
ot
.

re

o e

N

=

I
X

(o o
I
H
e,
o

-

o
ot
of e o

ox L

2
i)
ot
o TIF
ok
i
2
r2
o
b
3%
=
Oy o2 x
N
— O
>
2
ol



WO 2017/051997 PCT/KR2016/000392

ATk

[84]

[85] AF 94

[86] A7 GAE WARAE AFEshs dAl o) g A ol A 7] 2ES
7hEeA D WG AE £35S = ok T U A S E Y] AEE 2T
AFo A7 YARAE 810°C~850°CoN A 7Hd s, 18] ar Ar] 7HEH
WAFA E 10~50°C/52] B2t 2 Y43k WAL E g5l o] Fold 4
ATk

[87] A7 20w AFA A BEA, A R Ao w4l -3 4 Aok

[88]

[89] (S20) H A AA A=A

[90] A7 A= AL AA R A2 AAE kel H A E Al ks dHA ol v
L2 AV AL A R A2 FAE JE s A AAE A xsE 8 E
e Ao, 532 A7) Al A R A2 AATE A EE A AAE e
zlo|t,

[91] A7 =22 & 38 FHxE

A, g A ol ol A AL A A (10)9F A2 A 20)E
A & ol 88t st E et HAAAE
A2 5= At & A ol ol A A1 2 A (10)$F A2 A (20)+= A &2 o] @
= A2 A0y 7] A AN EY T4 & 5
t%%ﬂiﬁﬂﬁ%@@ﬂ%%@ & g R 4= ok
[92] %ﬂEng.%%éa% 1%11(0)5Zq FAA) o] Aol A sta,
= HEell 113 4= AT
[93]
[94] (S30) A7 A 71 A

[95] A7) A= A7) H A E 910°C~950°CE 7HE 8= @A o]t} 31
A Aol A 7] 4 E A E 910°C~950°CoN A 4F-~6%- FoF 7F st 4= gt}

[96] 71 Bl HEgAL] AEAS FrE 5 Ak A7) 7FD 255 910°C
n|Rkel| A AAjeh= A9 7] AP Al el AP & FREH] o291, 950°CE
Zaeto] A A sh= A5 A o] AshE AL o x| SHA S 4 Q)

[97] 71 A A Zko] 4w REQD A9, 7] A A A EAd S RS
o] -, 658 95t AAIHE A5 Ak o] AalE AL ol A] S o) A
AT

[98]

[99] (840) F A A A= HA

[100] 7] @A A7 7F | ASAAE dit 2 A~ Y st A IAE

Al Z 3= @A o)t}
[101] g FA o A A7) Az Ty A A
ol & A7k Ty Ag FFo| o)|&3}



WO 2017/051997 PCT/KR2016/000392
WO o)A, A7 AEAA L AXE A HAE H4s) e 4= ) o &
EWo-11% < = 9}

[102]
[103]  (S50) HZ} A
[104] A7 GA= 7] S G AE st Sl otk & A sl el A A
W& 7] S8 G A S 50~150°C/s ] W& E =2 W4 4= gl
[105] A7 Wzt EE R WAl 7] A G A o vl Az o] $hd gt
E (martensite) =2 O & JHER 7} o] Fo A Q14 5o Ao ST

[106]
[107] B kg o] A

[108]
[109] ol & &9 v}

[110]
[111] AAle] 2 v o
[112] EFA(C): 0.2~0.3 T %%, A 2] 2(5i): 0.2~0.5 5%, & {HMn): 1.0~2.0 FZ%,
A(P): 0 T%F% 27 0.02 TFH% ol 3}, B(S): 0 %% =7 0.001 T F% ©lsl,
T2 (Cu): 0 5% 7 0.05 5% ol 3, &F1]H(Al): 0 5 F% =7 0.05
% o) 3}, Bl EF(Ti): 0.01~0.10 5%, = 5(Cr): 0.1~0.5 5%,
=2 H ¥l(Mo): 0.1~0.5 5%, B 2(B): 0.001~0.005 5% L A-*L2] H(Fe)d}
B e BeES ¥36, QA =71 1,510 MPad! A1 2 Al S v &9 o)
[113] st 3 19] ko] o AR, AR AFe)t B E BeE g X316k
ZEHBE B A7 25 1,2200C00 A A 7FE SEaL, mbE] §Fed &
880°Coll A Azt FelstaL, iﬂ%%E: 650°C°ﬂ’\1 ;4%46}04 Oé?ii%l%
Azt A7 dA=zd
A28t 7] AR A = 810°c;c1 7} h cxd 7P HddaAas
33°C/so] W& 5 W zbato] Aimste] A2 A& wha skl
[114] A7 %29 %33 Zo], Al Z4A10) 2 A2 ZAQ0)E deol A &5<
o] &3te] A aLo}oq A A A S A 259 ) A7) A A E 930°Co) A 5E-7F
7t e o2, 4] e | A E 105 Tl 3F e 28 7o o] 531
A1t 2~ A Yste] S FAE A xsHaL, 7] S A E 50~150°C/s 9
Wz n g Wztsto] A A E A




WO 2017/051997 PCT/KR2016/000392

[115]
[116]

[117]
[118]

[119]
[120]

[121]

[122]

[123]

AAl 1005 |03 1.8  [0.015 ]0.002 |0.15 [0.001 [0.02 [0.05 |-

Hlal 0.07 |0.03 |1.8 0.015 {0.002 (0.05 ]0.0009(0.06 [0.05 |0.15

d g Aol thako], 22 A Aol o F otz - <]
NAZE, FEFE R AES A4 S48kl 8h7] & 20 deR A

[3£2]

] 147} 5 (MPa) GHEL 715 (MPa) AL E(%)
A Ao 780 227 14%
1) 31 o] 695 225 13%

5 d(a)y= AA e o] A2 A e o] AR T A w5 o] F Akl e
HE v Az HEE vebd slol™, & 4(b)s= vl Lo o] A2 A 3 -9 9
AE 2 2 7 o] Alglel| & HE v Mz WEE vebd Aol

7 2, 54 B 2 4b)E sk, A7 Hlald ol A2 A=, A A
Boh A7 A&7 71 ol & 4 t 28 7ol o]& 3= Al(He] W Ee),
A7 S F A 2 5389 J 5o utbe) vl 2 'l AFo] E (martensite) 2
) 2} o] E(ferrite) -8 9] A ¢k W37t Al sto], A A o] o d Al HAY

J o

oL
[l

S 7hs Aol =2 A& UYL, AFY] S5 A RE .
FA e o 5 Ak

HHH, 7] AR o] A2 A=, Ao 7 o B ERE s F Y] o] FAILE
59 A Wl whet WAl sk A A o] Al dHAE A 5] Y& BREB) 2
A (Cr) E H BN F7Fsle] A= ol i, &A(C) A7
7 Asho] vl = Rl AL o] E (Martensite) w52 HAA A, @ Ty~ 3

AT, A T7ke] B2 v Rl(Moy S vl Al el

F5etel, AA o 532 & 5 Ak




10

PCT/KR2016/000392

WO 2017/051997

[124]

%
ok

+
N
ol
olp

il

[126]

==
il

[127]
[128]

SHA| AAjE 4= 9lom, o]
=00

§°]

o},

o)
DA

A~
T

EgHE = A



PCT/KR2016/000392

11

|

1

WO 2017/051997
)

Q_—rL

3|

[

ol £ = I
e}
S B - TRE_B yo o
KO . Ne) —_
= 4 B £ 5. Tz Zgrix  TE 0
y 3 ur o Gt K A =8 W o= g N X
R o N E $S ¢35~ W
A = = oM o SHEHTZI T oo
TR ol w MW= XX o e IS o=
B it H TR D m u,w1mww o)
<R o il P S Segl hTow
e e & 5 W w o oSS e
Ty T L S e o llsgg =Ry *
R S S - IPEH Y wEg 3
_ - < _ o —
By o O P =P GO Sy LB
s %o B O oy zo# > °l 0,0/\.../%H; o B o TR
T 7 o s W o= 8 =W om 2 T T~ B
s LA W ~ X 7 ur Al T2 Ny
o ~ = =2 ‘ﬂl o Efl ! < :.L,._ < ‘QE o Wi =0 EE
oaoa S o ~ S o R = T Y - ¢
B = BB 8 TS Lo NT.goF
pes 2% TE BN o B3f£gn TR oo
=2 Y R TR cmPzE wHg
i L NEd " < T oo ,U/_EZTHHL.G i o
70 @) N X . LIL _ o o 70 ‘O' ‘._._WO o on o ﬂ_jw A#E 0 o
= MAH 30 Wﬁ N it o X Njo W = o o ™ i
ﬂ%ﬁo Wy o E %_J.o O 5 NW %io]mﬂl,o_e MWQL 4
e oM N Ay e S S SEm R W
= K& 0 w X %O X 7w m X 2 X L oo w B g =
T X PR is s PesT8aT oy BLW X
oW T LW L Sk S @8 Sy R
_ﬂ.vﬂ T ~ mo O = Ry o oR Om iuao]r =y g 5

RN T MRS Oy Rpd TRUL N oy [ FRPFITF
EA LR AN METRETTFEARETYPFTF ZRTIID RN
OO R R RM TR RAT W T SR R0 [ R

) = = o

0 0 0 0

I I I I

o o o o

Sfar, 18] ar

5

1

10~50°C/s <] 18

=

}7] W 2HA] 2 810°C~850°Cel| A 7+

o 91ofA,
371 7hE g YA dA
o 91ofA,

1

[e]
1

[e}

q.

q.

A5
A5

|
|

- 6
A

q.

q.

Q_—rL
Q_—rL

3|

[
[



PCT/KR2016/000392

WO 2017/051997

707

620~660°C2] HFH 5o A o]

T
T .

371 A=



1/5

WO 2017/051997 PCT/KR2016/000392

(1]
Al B
$10
2T DRI
S20
L MES
$30
BT Ot
S40
SR EN I ES=5T
S50
W2t e
=z =
[%2]
10

20



2/5

WO 2017/051997 PCT/KR2016/000392

3]



3/5

PCT/KR2016/000392

WO 2017/051997

YIRTZB iZIYI10

o
H1

(3101 iB=10)eususiew: N
(Slof2@)suNesd d
(=lonloln)euureq g
(31042 lim)8uis) -5

(R (B)2R ¢IY=10

(=101Yi3=10)eususiew:
(Slof2@)aulesd:d
(3101110lR)enueq:.g

(S 012 lm)ane) -4




4/5

PCT/KR2016/000392

WO 2017/051997

== L0
El=S R
= \
| (N
am
3%
% / -9
.};._Xo
5 \
||||||||| Nlllllllllllll!g
\\ l8
/
W N
1 ¥ 1 1 ¥
) o Qo o o o
Ty} o e Q wn o
o)) o &0 [ =~

[ediN] S1

Transfer time (s)

— =

—— | 0
—4— 2 A0

Ky

[ oy
P
2]

[~~~

£
=

Lo
D
)]

o C
©
—

- 00

- M

18




5/5

WO 2017/051997 PCT/KR2016/000392

(=7

015 Al2t_TRANSFER TIME (X)

HEEX (7= H91XL) ISA/KR



INTERNATIONAL SEARCH REPORT Tnternational apphcation No.
PCT/KRZ016/660392

A.  CLASSIFICATION OF SUBJECT MATTER
B21D 53/88(2066.01)5, B2ID 22/20(2006.61)i, B21D 37/16(2006.01)i, B21B 3/00(2006.01), C22C 38/38(2066.01)1,

C22¢ 38/32(2006.01), C22C 38/28(2006.01)i, C22C 38/26(2006.61)i, C21D 8/64(2006.61)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimurm documentation searched {classification system followed by classification symbols)

cited to establist

ubl-mt on date of another citation or other oy
special reason {38 §

LOHSI’JU’@Q t(‘ invol

“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more other such docum
means being obvious to a persen skilled in the art

(355 SE R SO chad nri ~ intarnatianal £ ate bt latar tha . . L.
P document published prior o the intermatiopal fitmg date butlater than. «g>  tocument member of the same patent family
the priority date claimed

B21D 53/88; B21D 22/02; C22C 38/06; C21D §/02; C22C 38/00; C21D 7/13; B21D 22/20; B21D 37/16; B21B 3/00; C22C 38/38;
S22C 38/32; C22C 38/28; C22C 38/26; 211 8/04
Bocumentation searched other than minimunm 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 consudted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: steel plate, press wolding, cooling, rolling, annealing, molded body
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2014-0083542 A (POSCG) 04 July 2014 1-4
See abstract, paragraphs {3035]-{0020], claims 1-4 and figure 3.
~ 5.7
XL P
Y KR 10-2012-0033009 A (HYUNDAL STEEL COMPANY} 06 April 2012 5-7
See abstract, claims 1-8 and figure 3.
A KR 10-2012-0060970 A (HVYTNDAI STEEL COMPANY) 12 June 2012 1-7
See abstract, claims 1-8 and figure 1.
A KR 10-2014-0118310 A (HYUNDAI STEEL COMPANY) 08 October 2014 1-7
See abstract, claims 1-7 and figuee 1.
A JP 2009-287114 A (POSCO) 10 December 2009 1-7
See abstract and clairas 1-8.
E:j Further documents are listed in the continuation of Box C. E See patent family annex.
* Special categories of cited documenis: “17 farer document published after the international filing date or prionity
“A”  document defining the general state of the art which is not considered date and not in contlict with the application but cited to understand
to be of sarticular relevance the principle or theory underlying the invention
“E™  earlier application or patent but published on or after the international  «“X”  docum
filing date consi
“L”  document which 1 throw doubts on priosity claim(s) or which is step when the doc 3mem is taken alﬂm

the document is
5, such combination

Drate of the actual completion of the international search Date of mailing of the international search report
23 MAY 2016 (23.05.2016) 24 MIAY 2016 (24.05.2016)

and matling address of the [SA/KR Authorized officer
Korean Intellectual Praperty Office

Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea
iruile No. 82-42-472-7140 Telephons No.

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




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/RR2016/600392

Patent document
cited in search report

Publication
date

Patent farnily
mermber

Publication
date

0AO_0n 1 4NN 4TS
KR 10-2014-0083547

KR 10-2012-003300¢

KR 10-2012-0060970

KR 10-2014-0118310

JP 2000-287114 A

04/07/2014
06/04/2012

12/06/2012
08/10/2014

10/12/2009

KR 10-1518541 81

KR 10-1185332 B1

KR 10-1185233 81

NONE

CN 101591751 A

CN 101891751 B

EP 2128293 AT

EP 2128293 B1

JP 05255348 B2

KR 10-0985208 B1
KR 10-2008-0123229
Us 2009-0287387 AT

07/05/2015
21/08/2012

21/09/2012

o3
-~ ON ‘\l "3
(5
~3
=
=~

— DD D
QRN R

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




FAZLANL
SAZALR A PCT/KR2016/000392

A, Edo] £ JEEFGEASI R FAPC)
B21D 53/88(2006.01)i, B21D 22/20(2006.01)i, B21D 37/16(2006.01)i, B21B 3/00(2006.01)i, C22C 38/38(2006.01)i, C22C
38/32(2006.01)i, C22C 38/28(2006.01)i, C22C 38/26(2006.01)i, C21D 8/04(2006.01)i

T

2AHE A AT A(EA S R FE /1 A)
B21D 53/88; B21D 22/02; C22C 38/06; C21D 8/02; C22C 38/00; C21D 7/13; B21D 22/20; B21D 37/16; B21B 3/00;
C22C 38/38; (22C 38/32; (C22C 38/28; (C22C 38/26; (21D 8/04

FAbE 7] G ioko] Sk H 2% o] 9] £
FHTRABAUGTN W T AUBANLTN: FAE H ATl 7| A IRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

A A o] B ZdAk wl o] g o] 2t o] o] 0] WA B A Aol F sk
eKOMPASS(5-31d W A6 & 719l = ZA, =2 Ay, d7, <, 25, 4FA

c. FIEEH
ZHe| a1 ]+ 8T A A FAEIR S H9)e] 71A e A3
X KR 10-2014-0083542 A (**'wr SEAF) 2014.07.04 1-4
2.9, = [0015]1-[0020], A7 14 2 =9 3 F=.
Y 5-7
Y KR 10-2012-0033009 A (Fdl A& F213]A}) 2012.04.06 5-7
o A7 18 % ¥4 3 F=E.
A KR 10-2012-0060970 A (oAlE F21F] A} 2012.06.12 1-7
acof, A7e 18 9 =9 1 Fx.
A KR 10-2014-0118310 A (A AE T2 A} 2014.10.08 1-7
aof, A7e 17 9 =9 1 Fx,
A JP 2009-287114 A (POSCO) 2009.12.10 1-7
2o % AT 18 A=
F7F F3 o] C(AISH ol 71 A= o dsH ul-5- 53] Tk B E Az 4] 2
7 ZAEYY B $AY o oY BHo 2 93 ASelx]
oz Hol= utAel 7|42 L A olst 53 ?%%Uq gale] 7127 HE ey o] 25 ols)er] §8 84
73
WAL THRE M EASEY T L cua pae) g e s B9 sz 399 wge 4
e e FAEE IR gl= Adow 2}
=2 usrE g iy . o .
1%}% T A)E o 6]]:];] g%ﬁaq g;go%ﬁz yr SEG Ade] s R s el sy o] e o £33
Zshs 9w 1 xge] Bedxjel A A e A5 A7 0
E=7EFes dFehn Y= T e dmgel gl e Hrt
Ro} ZAEAY o] ZP ZH & LR RS Sele £
TA| AR LA g
93.05.2016) 20161 059 24< (24.05.2016)
EN AAp
Al AT HALR 189, SIS
3 ol AR
9 W5 482424818578 Aehle +82-42-481-3360

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



TAELAND

FAEALE A
ol : PCT/KR2016/000392

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

KR 10-2014-0083542 A 2014/07/04 KR 10-1518541 Bl 2015/05/07

KR 10-2012-0033009 A 2012/04/06 KR 10-1185332 Bl 2012/09/21

KR 10-2012-0060970 A 2012/06/12 KR 10-1185233 Bl 2012/09/21

KR 10-2014-0118310 A 2014/10/08 8=y

JP 2009-287114 A 2009/12/10 CN 101591751 A 2009/12/02
CN 101591751 B 2013/03/27
EP 2128293 Al 2009/12/02
EP 2128293 Bl 2014/07/30
JP 05255398 B2 2013/08/07
KR 10-0985298 Bl 2010/10/04
KR 10-2009-0123229 A 2009/12/02
US 2009-0297387 Al 2009/12/03
US 8778097 B2 2014/07/15

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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	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

