Hardness conversion table

Approximate conversion values compared with Vickers hardness of Steel

Brinell hardness Rockwell hardness Rockwell superficial hardness
10 mm ball 3000kgf diamond cone penetrator Tensile
Vickers ScaleA | ScaleB | ScaleC | ScaleD _— o e shore | Strength | Vickers
hardness | standard | Hult-gren Tungsten | Load 60kf | Load Loa.d 150kof Lo?d 100kof Scale Scale Scale | hardness bl | JmLlies
b carbide | Diamond | 100kgf | Diamond | Diamond value) MPa |  Load
all ball ball cone 116inch - - Load 15 | Load30 | Load 45 (kgf/mm?) ©
kgf kgf kgf
penetrator Ball penetrator | penetrator 9 9 g

940 - - - 85+6 - 68-0 76-9 93-2 84-4 75-4 97 - 940
920 - - - 85-3 - 67-5 765 93-0 84-0 74-8 96 - 920
900 - - - 85-0 - 67-0 76-1 92-9 83:6 74-2 95 - 900
880 - - (767) 84-7 - 66-4 757 92-7 83-1 736 93 - 880
860 - - (757) 84-4 - 65-9 75-3 92-5 82-7 731 92 - 860
840 - - (745) 84-1 - 65-3 74-8 92-3 82-2 72-2 91 - 840
820 - - (733) 83-8 - 64-7 74-3 92-1 81-7 71-8 90 - 820
800 - - (722) 83-4 - 64-0 73-8 91-8 81-1 71-0 88 - 800
780 - - (710) 83-0 - 63-3 73-3 91-5 80-4 70-2 87 - 780
760 - - (698) 82-6 - 62-5 72+6 91-2 79-7 69-4 86 - 760
740 - - (684) 82-2 - 61-8 72-1 91-0 79-1 68-6 84 - 740
720 - - (670) 81-8 - 61-0 71-5 90-7 78-4 677 83 - 720
700 - 615 (656) 81-3 - 60-1 70-8 90-3 77-6 667 81 - 700
690 - 610 (647) 81-1 - 59-7 70-5 90-1 77-2 66-2 - - 690
680 - 603 (638) 80-8 - 59-2 70-1 89-8 76-8 65-7 80 - 680
670 - 597 630 80-6 - 58-8 69-8 89-7 76-4 65-3 - - 670
660 - 590 620 80-3 - 58-3 69-4 89-5 75-9 64-7 79 - 660
650 - 585 611 80-0 - 57-8 69-0 89-2 75-5 64-1 - - 650
640 - 578 601 79-8 - 57-3 68-7 89-0 75-1 63+5 77 - 640
630 - 571 591 79-5 - 56-8 68-3 88-8 74-6 63-0 - - 630
620 - 564 582 79-2 - 56-3 67-9 88-5 74-2 62-4 75 - 620
610 - 557 573 789 - 55-7 67-5 88-2 73:6 61-7 - - 610
600 - 550 564 78-6 - 55-2 670 88-0 73-2 61-2 74 - 600
590 - 542 554 78-4 - 54-7 667 87-8 727 60-5 - 2055 (210) 590
580 - 535 545 78-0 - 54-1 66-2 87-5 721 59-9 72 2020 (206) 580
570 - 527 535 77-8 - 53-6 65-8 87-2 71-7 59-3 - 1985 (202) 570
560 - 519 525 77-4 - 53-0 65-4 86-9 712 58-6 71 1950 (199) 560
550 (505) 512 517 77-0 - 52-3 64-8 86-6 70-5 57-8 - 1905 (194) 550
540 (496) 503 507 76-7 - 51-7 64-4 86-3 70-0 57-0 69 1860 (190) 540
530 (488) 495 497 76-4 - 51-1 63-9 86-0 69-5 56-2 - 1825 (186) 530
520 (480) 487 488 76-1 - 50-5 63-5 85-7 69-0 55+6 67 1795 (183) 520
510 (473) 479 479 757 - 49-8 62-9 85-4 68-3 54-7 - 1750 (179) 510
500 (465) 471 471 75-3 - 49-1 62-2 85-0 677 53-9 66 1705 (174) 500
490 (456) 460 460 74-9 - 48-4 61-6 84-7 67-1 53-1 - 1660 (169) 490
480 448 452 452 74-5 - 47-7 61-3 84-3 66-4 52-2 64 1620 (165) 480
470 441 442 442 741 - 46-9 60-7 83-9 65-7 51-3 - 1570 (160) 470
460 433 433 433 73:6 - 46-1 60-1 83-6 64-9 50-4 62 1530 (156) 460
450 425 425 425 73-3 - 45-3 59-4 83-2 64-3 49-4 - 1495 (153) 450
440 415 415 415 72-8 - 44-5 58-8 82-8 63-5 48-4 59 1460 (149) 440
430 405 405 405 723 - 43-6 58-2 82-3 62-7 47-4 - 1410 (144) 430
420 397 397 397 71-8 - 42-7 57-5 81-8 61-9 464 57 1370 (140) 420
410 388 388 388 71-4 - 41-8 56-8 81-4 61-1 45-3 - 1330 (136) 410
400 379 379 379 70-8 - 40-8 56-0 81-0 60-2 4441 55 1290 (131) 400
390 369 369 369 70-3 - 39-8 55-2 80-3 59-3 429 - 1240 (127) 390
380 360 360 380 69-8 (110-0) 38-8 54-4 79-8 58-4 41-7 52 1205 (123) 380
370 350 350 350 69-2 - 37-7 53:6 79-2 57-4 40-4 - 1170 (120) 370
360 341 341 341 687 (109-0) 36-6 52-8 786 56-4 39-1 50 1130 (115) 360
350 331 331 331 68-1 - 35-5 51-9 78-0 55-4 37-8 - 1095 (112) 350
340 322 322 322 676 (108-0) 34-4 511 77-4 54-4 36-5 47 1070 (109) 340
330 313 313 313 67-0 - 33-3 50-2 76-8 53+6 35-2 - 1035 (105) 330
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Approximate conversion values compared with Vickers hardness for Steel

Brinell hardness

Rockwell hardness @

Rockwell superficial hardness

10 mm ball 3000kgf diamond cone penetrator Tensile
; ScaleA | ScaleB | ScaleC | ScaleD strength | Vickers
h\:rcdk:er:s Standard | Hult- Tungsten | Load 60kgf |  Load | Load 150kgf | Load 100kgf ;5IN gOIN ;‘SIN h:::;:::ss (Approx. | hardness
b 9ren | carbide | Diamond | 100kgf | Diamond | Diamond cae cale cale value) MPa |  Load
all ball ball cone 116inch cone one Load 15 | Load30 | Load 45 (kgf/mm2) ®
kgf kgf kgf
penetrator Ball penetrator | penetrator 9 9 g

320 303 303 303 66-4 (107-0) 33-2 49-4 762 52-3 33-9 45 1005 (103) 320
310 294 294 294 65-8 - 31-0 48-4 756 51-3 32-5 - 980 (100) 310
300 284 284 284 65-2 | (105-5) | 29-8 47-5 74-9 50-2 31-1 42 950 (97) 300
295 280 280 280 64-8 - 29-2 471 74-6 49-7 30-4 - 935 (196) 295
290 275 275 275 64-5 (104-5) 28-5 465 74-2 49-0 29-5 41 915 (94) 290
285 270 270 270 64-2 - 27-8 46-0 73-8 48-4 28-7 - 905 (92) 285
280 265 265 265 63-8 (103-5) 271 45-3 73-4 47-8 27-9 40 890 (91) 280
275 261 261 261 63-5 - 26-4 44-9 73-0 47-2 27-1 875 (89) 275
270 256 256 256 63-1 (102-0) 25-6 44-3 72-6 46-4 26-2 38 855 (87) 270
265 252 252 252 62-7 - 24-8 43-7 7241 45-7 25-2 840 ( 86) 265
260 247 247 247 62-4 (101-0) 24-0 4341 71-6 45-0 24-3 37 825 (84) 260
255 243 243 243 62-0 - 231 422 7141 44-2 23-2 - 805 (82) 255
250 238 238 238 61-6 99-5 22-2 41-7 70-6 43-4 22-2 36 795 (81) 250
245 233 233 233 612 - 21-3 4141 70-1 42-5 2141 - 780 (79) 245
240 228 228 228 60-7 98-1 20-3 40-3 69:6 41-7 19-9 34 765 (78) 240
230 219 219 219 - 96+7 (18-0) - - - - 33 730 (75) 230
220 209 209 209 - 950 (15+7) - - - - 32 695 (71) 220
210 200 200 200 - 93-4 (13-4) - - - - 30 670 ( 68) 210
200 190 190 190 - 91+5 (11-0) - - - - 29 635 ( 65) 200
190 181 181 181 - 89:5 (8+5) - - - - 28 605 ( 62) 190
180 171 171 171 - 87-1 (6-0) - - - - 26 580 ( 59) 180
170 162 162 162 - 850 (3-0) - - - - 25 545 ( 56) 170
160 152 152 152 - 81:7 (0-0) - - - - 24 515 (53) 160
150 143 143 143 - 78+7 - - - - 22 490 ( 50) 150
140 133 133 133 - 75-0 - - - - - 21 455 ( 46) 140
130 124 124 124 - 712 - - - - - 20 425 ( 44) 130
120 114 114 114 - 66+7 - - - - - - 390 ( 40) 120
110 105 105 105 - 62°3 - - - - - - - 110
100 95 95 95 - 56-2 - - - - - - - 100
95 90 90 90 - 52+0 - - - - - - - 95
90 86 86 86 - 480 - - - - - - - 90
85 81 81 81 - 41-0 - - - - - - - 85

Remark : Bold figure indicates values from Table 1 of ASTM E 140. (SAE-ASM-ASTM combined and adjusted)
Note : (1) Units and Numerical values in brackets () are converted from psi conversion table of JIS Z 8438 with 1MPa = TN/ mm?

(2) Figures in brackets () from table are seldom used and mainly for reference only.
(3) Iron and Steel quoted from JIS hand book
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Approximate converted values compared with Rockwell hardness for Steel (1)

Brinell hardness

Rockwell hardness @

Rockwell superficial hardness

10 mm ball 3000kgf diamond cone penetrator Tensile

Rockwell | . Scale A Scale B Scale D strength | Rockwell

Scale C h\:rijk:;:s Tungsten | Load 60kgf | Load |Load 100kgf 15N 30N 45N h::ﬁ::” (Approx. | ScaleC

hardness Standard | Hult-gren carbide | Diamond | 100kgf | Diamond Scale Scale Scale value) MPa | hardness

ball ball ball cone 116inch one Load 15 | Load30 | Load 45 (kgf/mm2) ®
kgf kaf kgf
penetrator Ball penetrator g 9 9

68 940 - - - 85:6 - 76-9 93-2 84-4 75-4 97 - 68
67 900 - - - 85-0 - 76-1 92-9 83:6 74-2 95 - 67
66 865 - - - 84-5 - 75-4 92-5 82-8 733 92 - 66
65 832 - - (739) 83-9 - 74-5 92-2 81-9 72-0 91 - 65
64 800 - - (722) 83-4 - 73-8 91-8 81-1 71-0 88 - 64
63 772 - - (705) 82-8 - 73-0 91-4 80-1 69-9 87 - 63
62 746 - - (688) 82-3 - 72-2 91-1 79-3 68-8 85 - 62
61 720 - - 670) 81-8 - 71-5 90-7 78-4 677 83 - 61
60 697 - 613 (654) 81-2 - 70-7 90-2 77-5 666 81 - 60
59 674 - 599 (634) 80-7 - 69-9 89-8 766 655 80 - 59
58 653 - 587 615 80-1 - 69-2 89-3 75-7 64-3 78 - 58
57 633 - 575 595 79-6 - 68-5 88-9 74-8 63-2 76 - 57
56 613 - 561 577 79-0 - 677 88-3 73-9 62-0 75 - 56
55 595 - 546 560 78-5 - 66-9 87-9 73-0 60-9 74 2075 (212) 55
54 577 - 534 543 78-0 - 66-1 87-4 72-0 59-8 72 2015 (205) 54
53 560 - 519 525 77-4 - 65-4 86-9 712 58-6 71 1950 (199) 53
52 544 (500) 508 512 76-8 - 64-6 86-4 70-2 57-4 69 1880 (192) 52
51 528 (487) 494 496 76-3 - 63-8 85-9 69-4 56-1 68 1820 (186) 51
50 513 (475) 481 481 759 - 63-1 85-5 685 55-0 67 1760 (179) 50
49 498 (464) 469 469 75-2 - 62-1 85-0 676 53-8 66 1695 (173) 49
48 484 451 455 455 74-7 - 61-4 84-5 66-7 52-5 64 1635 (167) 48
47 471 442 443 443 74-1 - 60-8 83-9 65-8 51-4 63 1580 (161) 47
46 458 432 432 432 73-6 - 60-0 83-5 64-8 50-3 62 1530 (156) 46
45 446 421 421 421 731 - 59-2 83-0 64-0 49-0 60 1480 (151) 45
44 434 409 409 409 72-5 - 58-5 82-5 63-1 47-8 58 1435 (146) 44
43 423 400 400 400 72-0 - 57-7 82-0 62-2 46-7 57 1385 (141) 43
42 412 390 390 390 715 - 569 815 61-3 45-5 56 1340 (136) 42
41 402 381 381 381 70-9 - 56-2 80-9 60-4 44-3 55 1295 (132) 41
40 392 371 371 371 70-4 - 55-4 80-4 59-5 4341 54 1250 (127) 40
39 382 362 362 362 69-9 - 54-6 79-9 58-6 41-9 52 1215 (124) 39
38 372 353 353 353 69-4 - 53-8 79-4 57-7 40-8 51 1180 (120) 38
37 363 344 344 344 68-9 - 53-1 78-8 56-8 39-6 50 1160 (118) 37
36 354 336 336 336 68-4 (109-0) 52-3 783 55-9 38-4 49 1115 (114) 36
35 345 327 327 327 679 (108+5) 51-5 777 55-0 37-2 48 1080 (110) 35
34 336 319 319 319 67-4 (108-0) 50-8 77-2 54-2 36-1 47 1055 (108) 34
33 327 311 311 311 66-8 (107+5) 50-0 766 53-3 34-9 46 1025 (105) 33
32 318 301 301 301 663 (107-0) 49-2 76-1 52-1 33-7 44 1000 (102) 32
31 310 294 294 294 65-8 (106-0) 48-4 756 51-3 32-5 43 980 (100) 31
30 302 286 286 286 65-3 (105-5) 47-7 75-0 50-4 31-3 42 950 (97) 30
29 294 279 279 279 64-7 (104+5) 47-0 74-5 49-5 30-1 41 930 (95) 29




Approximate converted values compared with Rockwell hardness for Steel (1)

Brinell hardness

Rockwell hardness @

Rockwell superficial hardness

10 mm ball 3000kgf diamond cone penetrator Tensile
Rockwell | . Scale A Scale B Scale D strength | Rockwell
Scale C h\alllrijk:;:s Tungsten | Load 60kgf | Load | Load 100kgf L Sl a2 h::i::ss (Approx. | ScaleC
hardness Standard | Hult-gren carbide | Diamond | 100kgf | Diamond Scale Scale Scale value) MPa | hardness
ball ball ball cone 116inch one Load 15 | Load30 | Load 45 (kgf/mm2) ®
kof kgf kgf
penetrator Ball penetrator g 9 9
28 286 271 271 271 64-3 (104-0) 46-1 73-9 48-6 28-9 41 910 (93) 28
27 279 264 264 264 63-8 (103-0) 45-2 73-3 47-7 27-8 40 880 (90) 27
26 272 258 258 258 633 (102:5) | 44-6 72-8 46-8 26-7 38 860 (88) 26
25 266 253 253 253 62-8 (101-5) | 43-8 72:2 45-9 255 38 840 (86) 25
24 260 247 247 247 62-4 (101-0) 43-1 71-6 45-0 24-3 37 825 (84) 24
23 254 243 243 243 62-0 100-0 421 71-0 44-0 23-1 36 805 (82) 23
22 248 237 237 237 615 99-0 4146 705 43-2 22-0 35 785 (80) 22
21 243 231 231 231 61-0 985 40-9 69-9 42-3 20-7 35 770 (79) 21
20 238 226 226 226 60-5 97-8 40-1 69-4 41-5 19-6 34 760 (77) 20
(18) 230 219 219 219 - 96-7 - - - - 33 730 (75) (18)
(16) 222 212 212 212 - 955 - - - - 32 705 (72) (16)
(14) 213 203 203 203 - 93-9 - - - - 31 675 (69) (14)
(12) 204 194 194 194 - 92-3 - - - - 29 650 (66) (12)
(10) 196 187 187 187 - 90-7 - - - - 28 620 (63) (10)
(8 188 179 179 179 - 89-5 - - - - 27 600 (61) (8
(6 180 171 171 161 - 87-1 - - - - 26 580 (59) (6)
(4 173 165 165 165 - 855 - - - - 25 550 (56) (4
(2 166 158 158 158 - 835 - - - - 24 530 (54) (2
(0 160 152 152 152 - 817 - - - - 24 515 (53) (0

Note : (1) Units and Numerical values in bracket ( ) is converted from psi conversion table of JIS Z 8438 with TMpa = TN/ mm?2
(2) Figures in brackets ( ) from table are seldom used and mainly for reference only.
(3) Iron and Steel quoted from JIS hand book
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