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(57) Abstract: This high carbon thin steel sheet is characterized by: having a chemical composition containing, by mass%, 0.20-
0.50% of C, no more than 1.0% of Si, no more than 2.0% of Mn, no more than 0.03% of P, no more than 0.02% of S, no more than
0.08% ot sol. Al, and no more than 0.02% of N, the remainder comprising Fe and unavoidable impurities; having a microstructure
comprising ferrite and cementite; of the ferrite, the fraction of pro-eutectoid ferrite in the entire steel structure being at least 20% and
less than 50%; the average grain size (dc) of the cementite in the region from the position that is 1/4 of the thickness of the steel
sheet to the center of sheet thickness being 0.50-1.5 um; and the average grain size (ds) of the cementite in the region from the sur -
face to the position that is 1/4 of the thickness of the steel sheet satisfying the relationship ds/dc < 0.8.
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WO 2012/157267 2 PCT/JP2012/003193

POFEHEHRBEOLANIL.OUTTHZD I EE2FHETIBEAM MBI VDN
(stretch flangeability) DEhF/RFHRI|RRIINT WD,
FoAT R >R
R SRR

[0006] #Farscik! - 455 11-808845 24k
RS SCER2 ¢ F5RE2003-737428 N 4R
REEESCRRS ¢ H5FH2005-344197 2 /04

FREADOHE
READLRL &L D &9 %5EE
[0007] LA LASD, ZhdOMRERRMFICE. RICRTEESS 53,

[0008] #ErXklICEREDT - MkFMREBDDICIE. AcERAE TS LVE
LORHEBESHEICS T IRFEMAADOEIIEBOBEHINE LD, T
D78, BEHEFOREFEIAEM T, RRNICT SN 2HROFENTE—
ICARYPT <, RELTENRENIRYERBERAEDZTSNRL,

[0009] 4FEFCHR2ICECE DML, BESIRTIDBIESNR DEBIC R 41 MEZEIC
BEIHEBIENBFTHY, BERICI20C/sEBIDANEETORAN
LEWEREHETYVEERD, TOD, SHEADOKBICEVERE, QTN
WWEETERWVWE, BANELOHEEZZITLPTL. PIRYFLNDHROR
HEARE—ICRYPT <, BELTENCNIHCSREEAEIE SN
W,

[0010] HFEFSCERSICEEH DN IZ. BAMDEERD /DI, BOM, TisCrDEE
ZARELTHY, REAMHEISERAREARM TEARWVNLE, PEYREL
TENENIHYPERKREAENT SNV,

[0011] AFHBFIE. 0.20~0.50EE%DCESHL. REL TEBNNIECERER
AL EE T 2RRREMRE L CZORELFELREBIZIEEZEMNET
%,

RBERRT BI-ODFE



WO 2012/157267 3 PCT/JP2012/003193

[0012]

[0013]

[0014]

[0015]

[0016]

ARRPELIF, LEEOBNET2RRFZMRICO WV THERE LAER
UTOZEERHK L,

) 724 EEAVIA DL RZI/OMBEL, 7514~ (
pro—eutectoid ferrite) DEMEBEAHRICHOH I 0KRE, X514 MORIR
BLVZOREFADBEEHET I EICLY,. RELTENAMNIHE
=REEBRAMIF LN D,

i) ThICE, BEEEROHRZ ST 2RIC. RREZELSAER. &
RREORSHEZIT O ZEREBOSBE/NS — 2 TRHT 5 ENYRMTH 5,

AFEBEIE, COLOIBHARBICESVWTAINAEEDTHY, BE%T, C:0.
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ZDH. sol.ALOEFEIF0. BYLUTICIRET %, FFE L <1F0.04%LLF T
Hd, T, ARIERICEREINDIHE. P TAINSERI ©, BEAMER
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HEBEEINZDVDRLKEH—TEEZEEEICLEIENTES, TDEX, BLHRD



WO 2012/157267 6 PCT/JP2012/003193

TRABOSHETIE. ZOURDMNEIL, £k LREZBADZSEE=TIE
CESEOZ MEEBCEEHIC, ROMIMEPRUBEOHELETI &
DIGENH B,

[0029] (2) X/ O#E#

MEEH: 72514 betXVE 4 b
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TITAREEAVHYA MDORZI/OMBICT S, COEE, EXVS
A4 MIFRIEI Nz X Y14 hEL, XY F A MOIRRIEEKIFEOPL LT
HEIENEFLW, TIT, EAVY A MORIERE L, SRROREMT
HICBRRINZEAVIA MDIET AR ME(RR/ER)H3LULTDE A
VEAMNEDEEAVIA MUIIH T BHEDI ETH D,
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M7 o4 M, BRARNICEA VY4 NERENICEFHRVERERN
THY., EROMIMEALICESY 2, M7 54 MOMEBEKICED
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DTREDOBILRT—IERELLE. X514 MOIKIKIEZE S =0HIC
BE Y 5, CDEE, BEHBEMNHOCKBETIE. XV F 1 MDIRIRIEH&E
PHIMSETET. Fhl ABRBRZBADSE, BHPICAT—XTFHM4 M
CT. BHRIC/NA—54 ~, TRDEHRRIEINTVRVWEXY S A4 MR
L. SROMITHEPFEAEMET T2, &> T BEHEEIEES0CLLIEACE
BEAUTOHEBEICRES %, FF L < 1E680CLE(AcEER-SCIUTTHD

BESRE ICRIF T DFEICOVTE, 10ERBEULETHNIE, Bt vy
1 MO EZERTE D, BFE L IF20~40BETH D, EHEOIMRIC
(&, ROIRBIED 2 WVEKEMIRAED 2D, BEICISC TGREELE %
BT ENTES,

BB, AcERRIE. BIAIE BELNSOMERTRICH 1T 5 BB RHMIEDR
EICLY, BHIROEILRAOKDBIENTEXS, £ LERDOEE=E
HoBETEIEHTE D,

AFERATAHAVWDIERR[MWOBRICIE., GIFELEEIRIFES 56 FATEE
Thd, BEINME, EFRFEHD D WNILERBOSBEEICL YA (R
Z7)EIND, MR BBEICGLCT. RA—T1 Vv ITEDFAERT Z
ENTED, BEREFRIOMAIZ. BEREORERAICIH LT, FIEDLLR
ENBRTEIREICMBTNIEIV, ERFEINHMRZEERE THA
THIERKEEHDWVIERBOMBRICBREELEL TEHE LW, o N
— =9 NIy —I—DIOBRFEMBEEICLY. BEEERFD
MHAENMBRT DI EETAETH 5,
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RUIRTIEZEKZB L. BEDFed K AR BEAHHY N SR DHHA
~M%&, K2R TRESRMEICTHIRES. ORISR E L, BRxICE YR
WRREBORT—ILEREL, AU RACTIEMRMHICTERETRST B
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RICLUILERDDERTENSEH L TKRD T,
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7o, BB LUBRREAROY Y FILEREAOOY 79 TVES Z0IE L
C MIWEBAMEZML 2, 2. BBERIRBLFORBEEIMLE
MELTOHERICKDSNZMTHE LTIE, BEHEZEOEIAHRB=85TH 3
Z&E. BMAME LT SRBEBAROEIAHRCZA0TH 5 Z & ARIKRL
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