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C [ Si [Mn| P ] S Al NJAHSI] Ni | Cr [ Cu [ Mo Nb | Ti | V | B | *1 | Ceq [Mneq| Acl | Ac3 | A3 | # #
16| 0.05 | 120 | 1.50 | 0,010 0.003 | 0.04 | 0.003 | 124 150 | 030 | 1.50 | 742 | 876 | 786 | 4w
17 [ 0.12 | 120 | 1.50 | 0012 0.005 | 0.05 | 0.002 | 125 150 | 037 | 1.50 | 742 | 851 | 764 |4utwaem|
18 [ 020 [ 120 | 1.50 | 0.008/0.002| 004 [0.003| 124 150 {045 | 150 | 742 | 830 | 738 | 44p9A4m|
19 | 026 | 120 | 1.50 | 0.007 | 0.003 | 0.05 | 0.002 | 125 150 [ 051 | 1.50 | 742 | 818 | 718 | ipuaém|
20 | 0.12 [ 2.00 | 0.50 | 0.008[0.003 [ 0.04 [ 0.003 [ 2.04 | 08 130 [ 027 [ 090 | 762 | 904 | 845 [k
21| 0.12 | 1.80 | 0.15 | 0,007 0.002| 0.03 | 0.003 | 1.83 1.8 195 | 030 | 1.05 | 804 | 898 | 825 |44t
22| 0.2 | 120 | 1.00 [0013[0.003] 0.05 [0.002] 125 06 1.60 | 034 | 1.30 | 747 | 854 | 782 | kitoam
23 | 0.12 | 120 | 015 [0.012[0.005] 0.04 (0003 124 | 1.5 [ 02 185 [ 029 [ 1.00 | 731 | 875 | 810 |44
24 [ 0.12 | 1.20 | 120 [0.010]0.003 [ 0.04 [0.003 [ 124 20 320 [ 049 | 220 | 719 | 838 | 699 |kegmim
251010 | 0.50 | 1.50 | 0.013]0.005| 1.20 | 0.002] 1.70 150 | 035 | 150 | 722 | 872 | 747 |49
26 | 0.14 [ 001 | 1.50 [0.012]0.003 | 1.50 [0.002| 1.51 1.50 [ 039 | 1.50 | 707 | 850 | 718 |4uim
27 | 025 [ 1.50 | 2.00 | 0.012[0.005] 0.04 | 0.002| 1.54 0002 [ 2.00 | 058 | 2.00 | 745 | 818 | 685 |k#p%
28 | 0.15 | 1.00 | 1.70 | 0.100 0.003 | 0.05 [ 0.003 | 1.05 170 | 043 | 1.70 | 734 | 834 | 729
29 (010 [ 120 | 1.50 [0.008{0.003| 0.04 | 0.003| 124 001 150 { 035 [ 1.50 | 742 | 857 | 770 |4
30 | 0.10 | 1.20 | 1.50 | 0.008 [ 0.003 | 0.04 | 0.003 | 124 0.02 1.50 | 035 | 1.50 | 742 | 865 | 770 | &%%
31 0.10 | 120 | 1.50 [0.008{0.003 | 0.04 | 0.003 | 124 0.02 001 1.50 | 035 [ 1.50 | 742 | 858 | 770 |4
32 [ 002 | 120 | 1.50 {0.010]0.003 | 0.04 [0.003 [ 124 150 [ 027 | 1.50 | 742 | 892 | 796 | rodep |
33 | 035 | 1.00 | 1.20 | 0.008 [ 0.002| 0.05 | 0.003 [ 1.05 120 [ 055 | 120 | 739 | 801 | 710 | phdus |
34 [ 0.12 | 020 | 1.50 | 0.010]0.003 | 0.04 | 0.002| 024 150 | 037 | 1.50 | 713 | 806 | 731 | sy |
35 0.12 | 3.50 | 1.50 | 0.010]0.003| 0.05 [0.003 [ 3.55 1.50 | 037 | 1.50 | 809 | 954 | 840 | peias |
36| 0.10 | 1.50 | 1.50 | 0.250|0.003| 0.04 [0.003 | 1.54 1.50 | 035 | 1.50 | 751 | 887 | 780 | rbiots
37 0.12 | 120 | 1.50 [ 0.010]0.003 | 0.04 [0.003 | 124 0012 1.50 | 037 | 1.50 | 742 | 851 | 764 | reies |
38 | 0.10 | 1.20 | 1.50 | 0.010]0.003 | 0.04 [0.003] 124 | 15 10 400 | 056 | 275 | 717 | 814 | 655 | weiss |
39 [ 0.12 | 1.50 | 0.10 | 0.010{0.002| 0.05 | 0.003] 155 | 02 030 | 0.15 | 020 | 762 | 903 | 893 | biois |
40 { 0.12 | 120 | 1,50 [0.010]0.002| 0.04 {0003 | 124 020 | 0.15 150 | 037 | 150 | 742 | 911 | 764 | wdedsd
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Mk | RALER | RE |GRCGERGRKEEM| 1Ak | AN 2504k | 84T | HETH| X [3XT2| #¥ [MRIGERE| AR
9% | mm | ToC # T/# | Tq TH | TeC C | Ceq*| °C |Tem °C| Toa C #
16 80 0.8 800 90 5 680 00 350 512 041 138 374 350 50
17 80 0.8 800 90 5 680 00 350 512 0.53 147 364 350 80
18 80 0.8 800 90 5 700 100 350 512 0.60 144 368 350 180
19 80 0.8 800 90 5 680 80 280 512 0.64 161 351 400 250
20 80 0.8 800 120 8 680 100 280 531 0.64 214 317 400 80
21 80 0.8 850 120 8 680 100 350 526 0.64 116 410 400 80
22 80 0.8 800 90 5 680 100 350 518 0.56 139 379 350 180
23 80 0.8 800 90 5 650 130 200 528 041 310 218 300 180
24 80 0.8 790 90 S 650 130 300 488 1.22 300 188 350 180
25 80 0.8 780 9% 5 650 100 300 512 0.53 166 345 400 180
26 80 0.8 780 90 5 650 100 300 512 0.53 179 332 400 150
27 80 0.8 780 90 5 68 100 200 495 0.92 248 247 350 80
28 80 0.8 800 90 8 680 100 400 505 0.55 134 371 400 80
29 68 1.2 780 90 8 680 100 350 512 0.60 143 369 330 180
30 68 2 780 90 5 630 150 320 512 0.62 53 359 320 180
31 68 1.2 780 9 5 680 100 350 512 0.60 144 368 400 180
32 80 0.8 800 90 5 680 100 350 512 0.35 120 392 400 180
33 80 0.8 760 9 5 680 100 300 521 1.29 495 26 300 180
34 80 08 | 780 90 5 680 100 300 512 042 186 326 350 180
< 35 80 0.8 850 90 5 680 100 300 512 0.82 200 311 300 150
g 36 80 0.8 800 90 5 680 100 300 512 0.59 143 369 350 180
37 80 0.8 800 90 5 680 100 300 512 0.52 147 364 400 180
~ 38 70 1.2 780 90 5 680 100 350 470 0.66 73 398 400 180
= 39 70 1.2 800 90 5 680 100 250 554 0.53 285 270 400 180
P 40 70 1.2 800 9 5 680 100 300 512 0.65 165 346 400 180
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3 . HIGH STRENGTH STEELS HAVING HIGH IMPACT
g Bz & :
*i* Ak (RAIEHA ENERGY ABSORPTION PROPERTIES AND A

METHOD FOR PRODUCING THE SAME

The present invention provides high strength steels having high impact energy
absorption properties used for energy absorbing automotive components, such as
front side members, and also provides a method for producing the same.

The high strength steels having high impact energy absorption properties,

of mixtures of ferrite and/or bainite with the third component including
retained austenite of the volume fraction between 3% and 50%, with the
dominating microstructural component of either ferrite or bainite, and the

~5 X 10 * (1/s) of strain rate after the pre-deformation at a strain more
than 0% and less than or equal to 10% of equivalent strain, should be greater
than the value of 0.776 X TS + 250, where TS(MPa) is the maximum flow stress
obtained by static tensile test at 5x 10 “¢*~5 X 10 ~?(1/s) of strain rate
before the pre-deformation, as well as the work hardening coefficient between
1 ~ 5% of strain greater than 0.080.

according to the present invention, are the steels which have the microstructure;

!

average flow stress ¢ dyn(MPa) between 3 and 10% of equivalent strain at 5x 10 *
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