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(54) Title: HIGH-STRENGTH COLD-ROLLED STEEL SHEET HAVING EXCELLENT PROCESSABILITY AND HIGH
YIELD RATIO, AND METHOD FOR PRODUCING SAME

GH) EADEH  MIMICBA-ERALEEII25REAERMRE LV ZORESE

(57) Abstract: The present invention provides: a high-strength cold-rolled steel sheet which has excellent processability, namely ex-
cellent ductility and bore expanding properties, and high yield ratio; and a method for producing the high-strength cold-rolled steel
sheet. This high-strength cold-rolled steel sheet is characterized by having a chemical composition which contains, in mass%, 0.05-
0.15% ot C, 0.10-0.90% of Si, 1.0-2.0% of Mn, 0.005-0.05% of P, 0.0050% or less of S, 0.01-0.10% of Al, 0.0050% or less of N
and 0.010-0.100% of Nb, with the balance made up of Fe and unavoidable impurities. This high-strength cold-rolled steel sheet is
also characterized in that: the microstructure thereof is a composite structure that contains, in volume fractions, 90% or more of a
ferrite phase and 0.5% or more but less than 5.0% of a martensite phase, with the balance made up of a phase formed at low temper -
atures; and the yield ratio thereof is 70% or more.
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L x| wE LY ax I a(gz;, ?ﬁ%} a ®) | mE | WE

ClCc|C/s|]CTC|T/s| T} s |[C]| CT/s| T/s|We|{WPa|] % | % % (z m)
1] A890]700] 20 [e600] 10 }750] 120 [500] 5 0.5 | 433 {615(28.4) 70 | 75 95 2.8 P,B.RA_| 0.04 | EEM |
2| B|890]700( 20 [600]| 10 |800| 120 |500| 10 0.5 | 425 [602[28.8] 71 | 65 94 2.5 P,B,RA | 0.03 | BBEH
3] C|860]700] 20 |540] 10 [760] 200 [480] 5 0.3 | 478 [625]29.2] 76 | 61 95 2.9 P,B,RA | 0.05 | BEARH
4| DJ840]700f 20 [s00] 10 [760]120[480] 5 0.7 | 503 [610]27.2] 82 | 18 96 0.9 P 0.06 | XM
5| E | 890 700] 20 | 600} 10 |[760] 120 |500f 7 1.2 | 456 [643]26.8] 71 | 65 95 1.3 P 0.07 | MK
6] F |890]700] 20 [630] 10 (800] 30 [530] 15 1.0 | 437 | 620]27.8] 70 | 60 95 2.2 P,B,RA | 0.0 | FEAH
7/ G[860|700] 20 [500] 5 [760] 60 [470] 13 0.9 | 491 635[27.3] 77 [ o7 97 1.4 P 0.08 | REH
8] H|860]700] 20 |580] 8 [760] 120}500] 5 0.5 | 433 f593]28.1] 713 [ 71 95 2.9 P,B,RA 0.07 | RHAA
9} I 890|700l 20 [540] 10 ] 760 120 [500] 4 0.3 | 470 {601}29.3] 78 | 72 94 1.5 P 0.03 | RAH
10] 1 | 890t700) 20 [s40] 5 [720] 160 |500] 5 0.5 | 446 | 595]28.9] 75 | 64 95 1.9 P, B, RA 0.08 | ZHH
11] 1 [890f700] 20 [540f 20 [760] 120 |500] 5 0.5 | 488 [623]26.8] 78 | 65 96 2.6 P, B,RA 0.05 | BHH
12] 1 | 8901700] 20 [540] 10 |740] 120 [500] 5 0.5 | 482 | 608127.9] 79 | 78 97 1.8 P 0.05 | M
13| I | 890 |700] 20 |[540] 10 |820] 120]500] 7 0.5 | 467 | 592]29.1] 79 | &3 95 2.4 P, B, RA 0.10 | RHH
141 J | 890 [700] 20 f540] 10 }750) 120 500] 5 0.5 | 477 [605[27.1] 79 [ 78 97 1.1 P 0.05 | BHH
15] J 1890 750] 20 [620| 10 |760] 150 [500] 5 1.0 | 442 [619]20.3] 71 | 65 96 2.5 P, B, RA 0.05 | BEAM
16] J | 8901 700] 20 |540{ 10 |800| 120 [ 460] 10 1.0 | 471 [593]28.1| 79 | 105 97 0.8 P 0.08_ | M
17] J | 890 700] 20 [540] 8 |780] 150 |400] 25 0.5 | 455 | 592[27.3] 77 | 85 96 1.6 P 0.06 | REAH
18] K| 860]650] 20 [450] 10 |[780] 120 [500] 5 3.0 | 466 [ 610]26.9] 76 | 72 97 1.8 P 0.06 | AR
19] K| 860 [700] 20 |[s00] 10 | 750 160 [ 600} 3 1.0 | 465 [603}28.5] 77 | 61 96 2.1 P,B,RA 0.05 | #EH
20 K[ 860 |700] 20 {460] 5 |740] 200 [550] 4 2.0 | 443 [598]28.8] 74 | 62 97 1.8 P 0.04 | REAH
21] K1860]700] 20 [540] 5 [740] 200 |500] 10 3.0 [ 435 [612[29.4] 71 | 61 94 4.1 B, RA 0.06_| ZEAH)
22] K | 860]700] 20 |540] 5 [740] 200 |450] 20 1.0 | 446 (632]30.1] 71 | 60 90 4.9 B, RA 0.06 | REAH
23] L | 860)700f] 20 [540] 5 [750] 120}500] 5 0.5 | 443 1622]27.3] 71 | 65 93 2.5 P, B, RA 0.06 | REH
24| M| 860 | 700] 20 [540] 5 |[750] 120|500 5 0.5 | 465 [613[26.5] 76 | 81 97 0.9 P 0.05 | RHH
25] N [ 860|700 20 |540] 5 [750{ 120]500] 5 0.5 | 433 J603128.8] 72 | 68 93 2.3 P,B,RA 0.05 | RAH
26| O | 860|700 20 [540] 5 [750] 120 [500] 5 0.6 | 465 |658128.1] 71 | 69 94 3.3 P, B, RA 0.06 | REAH
271 P | 860 | 700] 20 [540] 5 [750] 120 | 500f 5 0.5 | 477 [609[27.5] 78 | 76 94 1.3 P 0.04 | REAH
28] Q | 860 ] 700] 20 |540] 5 {750} 120 [500] 5 0.5 | 466 | 613]27.3] 76 | 86 95 1.4 P 0.05 | BEeAM
29] R1860]700] 20 |540] 5 [800] 180 500] 5 0.5 | 498 [695]26.6] 72 | 69 9] 3.3 B, RA 0.08 | BB
30| S 1890 700] 20 [540] 10 [750] 120 |500] & 0.5 | 425 [640]30.3] 66 | 58 89 5.0 B,RA 0.06 | HEH
31] T |890]700] 20 |540] 10 1760 120 f500] 5 0.5 | 391 [664]31.3] 59 [ 52 85 10.3 B, RA 0.05 | RH
32 U [ 890 [700] 20 [540] 10 [760| 120 |500] 5 0.5 | 402 | 652]28.0] 62 | 52 89 5.3 B, RA 0.05 | et |
33} vV | 8901700] 20 [540] 10 [760] 120|500 5 0.5 | 355 |633]30.5} 56 | 45 88 9.3 B, RA 0.05 | H.MH |
34) W{B890700] 20 [540] 10 760 120 |500] 5 0.5 | 405 [675}29.7] 60 | 65 91 6.9 B, RA 0.06 | HdedH |
35] X | 890 |700] 20 [5400 10 760) 120 1500] 5 0.5 | 466 | 622124.1] 75 | 66 92 1.2 B, RA 0,08 | B
36] J [1000[ 700 20 [ 540 10 [760] 120 | 500] 5 0.5 | 420 [570]28.4] 74 | 62 99 0.3 P 0.05 | B
371 J | 800 |650] 20 [540] 10 1760] 120 [500] 5 0.5 | 523 | 623]21.3] 84 | 58 89 5.6 B, RA 0.06 | IS
38] J 1890 750] 20 [690] 10 [760] 120 [500] 5 0.5 | 415 [ 577]27.2] 72 | 64 98 0.4 P 0.19 | EBH
39] J | 890 |650] 20 [400] 10 [760] 120 |500| 5 0.5 | 545 [es6]21.3] 79 | 50 88 5.4 B, RA 0.03 | HIBH
20] J [ 890j700] 20 [540] 60 [760] 120 {500 5 0.5 | 612 [710[18.6] 86 | 43 89 6.1 B, RA 0.08 | HE#eH
41| J | 890 | 700] 20 |540] 1.5 [760] 120 [500] 5 0.5 | 390 [578{24.1] 67 | 64 97 0.4 P 0.15 | B
42| J [ 890|700] 20 [540] 10 [600] 120 {500] 5 0.5 | 632 | 790]14.50 80 | 42 86 8.6 B, RA 0.03 | ®e&H
43] J [ 890 |700] 20 [540] 10 lgoo]120]500| 5 0.5 | 378 [577125.3] 66 | 53 89 7.3 B, RA 0.24 | HiIEW
44) 1 890 [700] 20 [540] 10 1760] 10 |500] & 0.5 | 532 |682]19.1] 78 | 40 85 9.6 B, RA 0.06 | HEH
45] 1 1890]700] 20 [ 540] 10 }760] 600[500] & 0.5 | 416 | 574]23.3] 72 62 97 0.3 P 0.15 | HBH
46| K [ 890 | 700] 20 |540] 10 17607120350 5 0.5 | 415 [633[29.6] 66 | 51 92 6.3 B, RA 0.05 | HH
47| K | 890]700] 20 fs540] 10 760} 120 |650] 5 0.5 | 435 {586[24.5] 74 | 75 98 0.2 P 0.06 | HBH
48[ K[ 890|700} 20 }540] 10 | 760 120 1500} 1 0.5 | 445 | 55412531 80 | 70 98 0.1 P 0.12 | e |
491 K {890 [700] 20 [540] 10 [760] 120 | 500] 35 0.5 | 403 [621128.2] 65 | 353 91 7.8 B, RA 0.05 | M |
50| K | 890 [ 700 540] 10 | 760] 120 [500} 5 5.0 | 395 [656]27.3] 60 | 49 84 7.8 B,RA 0.05 | HEH
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