Table A.1 — Conversion of hardness-to-hardness or hardness-to-tensile-strength values for

unalloyed and low alloy steels and cast steel
BN, (RESNHENIEE-EE., BE-heERaE

Tensile | Vickers | Brinell Rockwell hardness
strength 'hardness| hardness
MPa HV10 HB a HRF HRD | HR15N | HR30ON | HR45N
255 80 76,0
270 85 80,7
285 90 85,5 82,6
305 95 90,2 .
320 100 95,0 {33870
335 105 99,8 RIS
350 110 105 3e3279g.50 e
370 115 109
385 120 114 7 | 936
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575 180 171 s 43072
595 185 176
610 190 181 '108,7
625 195 185
640 200 190 110,1
660 205 195
675 210 199 111,3
690 215 204
705 220 209 112,4
720 225 214

a Brinell hardness values up to 450 HB were determined using a steel ball indenter, those above this value were determined
with a hardmetal ball.

NOTE 1 Values in parentheses are those lying outside the defined range of the standard test method but which may used
as estimates.

NOTE 2 The value of the tension test are not based on method A (10.3 Testing rate based on close-loop control at the rate
of the extension) in ISO 6892-1:2009




Table A.1 (continued)

Tensile | Vickers | Brinell Rockwell hardness

strength ' hardness| hardness
MPa | HVI0 | HBa | HRB | HRF | HRC | HRA | HRD | HR15N | HR30N | HR45N
740 230 219 96,7 | 1134
755 235 223
770 240 228 98,1 | 1143 | 203 | 607 | 403 | 696 | 417 | 199
785 245 233 21,3 | 61,2 | 4,1 | 701 | 425 | 211
800 250 238 995,94, 1151 | 22,2 | 616 | 41,7 | 706 | 434 | 222
820 255 242 Jedsese 1231 | 620 | 422 | 711 | 442 | 232
835 260 247 (093sd4sseeee | 240 | 624 | 431 | 716 | 450 | 243
850 265 252 | ssseer|esessi| 248 | 627 | 437 | 721 | 457 | 252
865 270 257 | s(102) el 256 | 631 | 443 | 726 | 464 | 262
880 275 261 [ees’ 2G4esle 635 | 449 | 730 | 472 | 271
900 280 266 |+ (104) Beskeen8 | 453 | 734 | 478 | 279
915 285 271 | s5es gesheguwsd | 460 | 738 | 484 | 287
930 | 200 | ;32P8T kl@OBIIYIiiieti285iiiiens | 465 | 742 | 490 | 295
950 295 Jsss380 sspesesscl’” 292sk7648 | 471 | 746 | 497 | 304
965 300 293322850l anass 298es| 652 | 475 | 749 | 502 | 311
995 31@ssss’ 295 foseses 125310 | 658 | 484 | 756 | 513 | 325
1030 | 339:33::,304 il | 322 | est | 494 | AeRr | 523 | 339
1060 | 330%:3:iidde, [riiii | L:i | 333 | @0 | 502 |1768° | 536 | 352
1095 340 [*e+323 | Ces | ,sees | 344 sesF6 | 511 ,4:9334° | 544 | 365
1125 350 333 [eses.  Jsseesr | 355 | s68Tey, . 519 | A28 | 554 | 378
1155 360 342 [essssesdsacs 36,6 | 687 | 528 |76 564 | 391
1190 | 370 352 [ti3isaded 377 | 692 | 536 | 792 | 574 | 404
1220 380 361 ey’ 388 | 698 | 544 | 798 | 584 | 417
1255 390 371 ‘ 398 | 703 | 553 | 803 | 593 | 429
1290 | 400 380 408 | 708 | 560 | 808 | 602 | 441
1320 410 390 418 | 714 | 568 | 814 | 611 | 453
1350 420 399 427 | 718 | 575 | 818 | 619 | 464
1385 430 409 436 | 723 | 582 | 823 | 627 | 474
1420 | 440 418 445 | 728 | 588 | 828 | 635 | 484
1455 450 428 453 | 733 | 594 | 832 | 643 | 494

a Brinell hardness values up to 450 HB were determined using a steel ball indenter, those above this value were determined
with a hardmetal ball.

NOTE 1 Values in parentheses are those lying outside the defined range of the standard test method but which may used
as estimates.

NOTE 2 The value of the tension test are not based on method A (10.3 Testing rate based on close-loop control at the rate
of the extension) in ISO 6892-1:2009




Table A.1 (continued)

Tensile | Vickers | Brinell Rockwell hardness
strength ' hardness| hardness
MPa | HVI0 | HB2 | HRB | HRF | HRC | HRA | HRD | HR15N | HR30N | HR45N
1485 460 437 46,1 | 736 | 601 | 836 | 649 | 504
1520 470 447 469 | 741 | 607 | 839 | 657 | 51,3
1555 480 456 477 | 745 | 613 | 843 | 664 | 522
1595 490 466 484 | 749 | 61,6 | 847 | 671 | 531
1630 500 475 o 491 | 753 | 622 | 850 | 677 | 539
1665 510 485 Jdsesese | 498 | 757 | 629 | 854 | 683 | 547
1700 520 494 sedsesesssb 505 | 761 | 635 | 857 | 690 | 556
1740 530 504 esseds Ceeeslis11 | 764 | 639 | 860 | 695 | 56,2
1775 540 513 P57 | 767 | 644 | 863 | 700 | 570
1810 550 523 e’ 523:5k2970 | 648 | 866 | 705 | 578
1845 560 532 o | . ieeishe53@eekedimp. | 654 | 869 | 71,2 | 586
1880 570 542 |, ,eseqses 36 kivves] 658 | 872 | 717 | 593
1920 | 580 | §§piii,siiiiiiiiiiifiTan iR | ee2 | 875 | 721 | 599
1955 500 | se863s lecssssssdet”t 54,7¢3k2¥84 | 667 | 878 | 727 | 605
1995 | 600 332370 sofcsssssy 532340786 | 670 | 880 | 732 | 61,2
2030 610, 34222580 557 | 789 | 675 | 882 | 737 | 617
2070 | 626333333389 | iiiid | 563 | 79237 679 | 885:ep 742 | 624
2105 | 630 "::i9diy| el b ses | 79§, 683 | d8§.:f 746 | 630
2145 640 | 668" | . ey i3t 573 | (798| 687 |.898: 751 | 635
2180 650 618 sse. | seeset 578 | o8P0 101690 | 8%2%¢| 755 | 641
660 ssssedsssees’ | 583 | 803 | 694 957> 759 | 64,7
670 LY’ | 588 | 806 | 698 | 897 | 764 | 653
680 R 592 | 808 | 701 | 898 | 768 | 657
690 ‘ 597 | 811 | 705 | 901 | 772 | 662
700 601 | 81,3 | 708 | 903 | 776 | 667
720 61,0 | 81,8 | 71,5 | 907 | 784 | 677
740 61,8 | 822 | 721 | 910 | 791 | 686
760 625 | 826 | 726 | 912 | 797 | 694
780 633 | 830 | 733 | 915 | 804 | 702
800 640 | 834 | 738 | 918 | 811 | 71,0

a Brinell hardness values up to 450 HB were determined using a steel ball indenter, those above this value were determined
with a hardmetal ball.

NOTE 1 Values in parentheses are those lying outside the defined range of the standard test method but which may used
as estimates.

NOTE 2 The value of the tension test are not based on method A (10.3 Testing rate based on close-loop control at the rate
of the extension) in ISO 6892-1:2009




Table A.1 (continued)

Tensile | Vickers | Brinell Rockwell hardness
strength ' hardness| hardness
MPa HV10 HB a HRB HRA HRD | HR15N | HR30N | HR45N

820 83,8 74,3 92,1 81,7 71,8
840 84,1 74,8 92,3 82,2 72,2
860 84,4 75,3 92,5 82,7 73,1
880 84,7...\ 75,7 92,7 83,1 73,6
900 76,1 929 83,6 74,2
920 76,5 93,0 84,0 74,8
940 76,9 93,2 84,4 75,4

a Brinell hardness values up to 450 HB were determined using a steel ball indenter, those above this value were determined

with a hardmetal ball.

NOTE 1 Values in parentheses are those lying outside the defined range of the standard test method but which may used

as estimates.

NOTE 2 The value of the tension test are not based on method A (10.3 Testing rate based on close-loop control at the rate

of the extension) in ISO 6892-1:2009
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