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Hardness Conversion Charts

Introduction

The requirement to convert from one hardness test scale to another is quite common and as such is covered by various
International Standards (ASTM E140, ISO 18265). These standards point out that, due to the differences in the various types
of hardness test methods, it is not possible to show a constant conversion relationship across all materials. As such, the
standards provide approximate conversions only with defined hardness ranges and test loads for specific materials. Thus
there are a number of conversion tables according to material type and it is essential to use the correct one. The following
conversion charts have been constructed according to the hardness test scale conversion algorithms provided within ASTM
E140. Please treat all converted values as approximations only.

The table below lists the scales present in the following tables and any restrictions on the load ranges valid for the
conversions.

Scale Symbol Indenter and Load force

Vickers HV [ Vickers diamond, nickel alloys (1, 5, 10 or 30-kgf),
. copper (100-gf), aluminum (15-kgf)

Knoop HK Knoop diamond, 500-gf and over

Rockwell A HRA _ Diamond, 60-kgf

Rockwell B HRB Steel ball V16”, 100-kgf

Rockwell C HRC - Diamond, 150-kgf

Rockwell D HRD Diamond, 100-kgf

Rockwell E HRE Steel ball 14", 100-kgf

Rockwell F HRF " Steel ball %s”, 60-kgf

Rockwell G HRG 7 Steelball 6", 150-kgf

Rockwell H HRH < ' Steelballs”, 60-kgf

Rockwell K HRK ) Steel ball %”, 150-kgf

Superficial Rockwell 15N HR15N Diamond, 15-kgf

Superficial Rockwell 30N 7 HR30N7 A\~ 4 Diamond, 30-kgf

Superficial Rockwell 45N - —_H7R45_I\i Diamond, 45-kgf

Superficial Rockwell 15T HR15T Steel ball V46", 15-kgf

Superficial Rockwell 30T HR30T Steel ball V46", 30-kgf

Superficial Rockwell 45T " HR4sT Steel ball Vis”, 45-kgf

Superficial Rockwell 15W HR15W Steel ball 16”, 15-kgf

Brinell __ y \ 3 \ __ HBW Tungsten carbide 10mm ball, 3000-kgf

Brinell HBS Steel 10mm ball, steel and nickel (3000-kgf),

brass and aluminum (500-kgf)

A commonly asked question is "How come my results and those from another facility are different?" The first step is to use
statistical analysis to see if the difference is significant. Next, determine any differences in the test method. The two most
common problems relate to either a different load being applied or a converted value being compared with an actual
measurement. For this reason, it is recommended that the measured value is included in parenthesis following the
conversion when reporting a converted hardness number.

In addition to steel balls, tungsten carbide balls have been introduced for Rockwell and Rockwell Superficial scales. However,
all of the equations applied to create values for the tables in this document are based on empirical test accomplished with
steel indenters. A Rockwell hardness test done with a tungsten carbide ball may yield slightly different results.
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Hardness Conversion Chart for Non-Austenitic Steels (Rockwell C Range)

HV HK HRC HRA HRD HR15N HR30N  HR45N HBW
950 917 . 68.0 85.7 769 934 84.7 75.9

940 912 67.8 85.6 76.7 93.3 84.5 75.7

930 907 676 855 | 766 | 932 84.3 75.4

920 902 67.4 85.3 76.4 93.1 84.1 75.2

910 897  67.2 852 762 930 83.9 74.9

900 891 66.9 85.1 76.1 92.9 83.7 74.6

890 885 . 66.7 849 | 759 | 928 83.5 74.3

880 880 66.4 84.8 75.7 92.7 83.3 74.0

870 874 . 66.2 846 755 | 926 83.0 73.7

860 867 65.9 84.5 75.3 92.5 82.8 73.4

850 860 . 65.6 843 750 | 924 82.5 73.1

840 854 65.3 84.2 74.8 92.3 82.3 72.7

830 847 650 840 746 | 922 82.0 72.4

820 840 64.7 83.8 74.3 92.1 81.7 72.0

810 833 . 644 836 | 741 \ 91.9 81.4 71.7

800 825 64.1 83.4 73.9 91.8 81.1 71.3

790 817 837 833 w736 917 80.8 70.9

780 809 63.4 83.1 733 | 915 80.5 70.5

770 801 .~ 63.0 829 730 | 914 80.2 70.1

760 793 62.7 827 | 728 91.2 79.9 69.6

750 784 623 82.5 ’ 725 911 79.5 69.2

740 776 61.9 82.2 72.2 90.9 79.2 68.7

730 767 615 820 | 719 907 78.8 68.3

720 758 61.1 81.8 71.6 90.6 78.4 67.8

710 749 . 607 816 712 904 78.1 67.3

700 739 60.2 81.3 70.9 90.2 71.7 66.8

690 730 \ 598« 811 706 | 900 71.3 66.3

680 720 \ 593 80.8 70.2 89.8 76.9 65.7 645
670 710 " 589 806 | 699 | 896 76.4 65.2 634
660 700 58.4 80.3 69.5 89.4 76.0 64.6 623
650 690 579 | 800 | 691 | 892 75.6 64.1 613
640 679 57.4 79.8 68.7 89.0 75.1 63.5 603
630 669 . 56.9 795 683 887 74.7 62.9 593
620 658 56.4 79.2 67.9 88.5 74.2 62.3 583
610 647 . 558 789 6715 | 883 73.7 61.6 573
600 637 55.3 78.6 67.1 88.0 73.2 61.0 563
590 626 . 547 783 | 667 | 878 72.7 60.3 554
580 614 54.1 78.0 66.2 87.5 72.2 59.7 544
570 603 535 776 | 658 872 71.7 59.0 535
560 592 52.9 71.3 65.3 86.9 71.1 58.2 525
550 581 523 770 648 | 866 70.5 57.5 516
540 570 51.7 76.6 64.3 86.3 70.0 56.8 507
530 558 | 51.0 76.3 63.8 | 86.0 69.4 56.0 497
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Hardness Conversion Chart for Non-Austenitic Steels (Rockwell C Range)

HV HK HRC HRA HRD HR15N HR30N _ HR45N HBW
520 547 . 504 759 63.3 857 68.8 55.2 488
510 535 49.7 75.6 62.8 85.4 68.2 54.4 479
500 524 490 | 752 623 | 850 67.5 53.6 470
490 513 48.3 74.8 61.7 84.7 66.9 52.8 460
480 501 . 475 744 811 843 66.2 51.9 451
470 490 46.8 74.0 60.6 83.9 65.6 51.0 442
460 479 . 460 | 736 600 | 835 64.8 50.1 433
450 467 45.2 73.2 59.4 83.1 64.1 49.2 424
440 456 . 444 727 | 587 | 821 63.4 48.2 415
430 445 43.5 72.3 58.1 82.3 62.6 47.2 406
420 434 . 427 | M8 | 514 818 61.9 46.2 396
410 423 41.8 71.4 56.7 81.4 61.0 45.2 387
400 412 . 409 | 709 560 | 809 60.2 44.1 378
390 402 39.9 70.4 55.3 80.4 59.4 43.0 369
380 391 389 | 699 | 545 \ 79.9 58.5 41.8 360
370 380 37.9 69.4 538 793 57.6 40.7 351
360 370 39 = 688 =530 788 56.6 39.4 341
350 359 35.8 68.3 524 | 7182 55.7 38.2 332
340 349 . 347 617 513 | 715 54.7 36.9 323
330 339 33.5 671 | 504 76.9 53.6 35.5 314
320 329 323 | 665 ’ 495 | 763 52.5 34.1 304
310 319 31.1 65.9 48.5 75.5 51.4 32.6 295
300 309 | 298 | 652 | 415 | 748 50.2 31.1 285
290 300 28.4 64.6 46.5 74.1 49.0 29.5 276
280 290 . 2700 " 639 | 454 | 733 47.7 21.9 266
270 281 25.5 63.1 44.2 72.5 46.4 26.1 257
260 271 \ 23.9 ‘ 623 430 | 716 45.0 24.3 247
250 262 \ 223 61.5 41.8 70.7 43.5 22.3 237
240 253 " 205 | 607 | 404 | 697 41.9 20.3 228

The non-austenitic steels included carbon, alloy and tool steels in the as-forged, annealed, normalized, and quenched and tempered conditions.
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Hardness Conversion Chart for Non-Austenitic Steels (Rockwell B Range)

HV HK HRB HRA HRF HR15T HR30T HR45T HBS
240 252 998 | 614 930 83.0 72.7 240
235 248 99.1 60.9 92.8 82.5 72.0 235
230 243 . 984 | 604 . 926 82.0 71.2 230
225 239 97.6 59.9 92.3 81.5 70.5 225
220 235 . 9.8 594 921 81.0 69.7 220
215 230 95.9 58.8 91.8 80.4 68.8 215
210 225 951 | 583 | 915 79.8 67.9 210
205 221 94.1 57.7 91.2 79.2 67.0 205
200 216 932 | 511 | 909 78.6 66.0 200
195 211 92.2 56.5 90.6 71.9 65.0 195
190 205 911 558 902 77.1 63.9 190
185 200 90.0 55.1 89.8 76.4 62.8 185
180 195 888 | 544 894 75.6 61.6 180
175 190 87.5 53.7 89.1 74.8 60.4 175
170 185 . 862 | 529 \ 88.6 73.9 59.0 170
165 180 84.8 52.2 88.2 72.9 57.6 165
160 174 833 | 513 | O\ 8.7 72.0 56.1 160
155 169 81.7 50.5 - 87.2 70.9 54.6 155
150 164 . 801 | 495 . 866 69.8 52.9 150
145 159 78.3 86 | 86.1 68.6 51.1 145
140 154 . 764 | 416 ’ 855 67.4 49.2 140
135 149 74.4 46.5 99.3 84.8 66.0 47.2 135
130 143 . 722 454 981 | 841 64.6 45.0 130
125 138 69.9 44.3 96.7 83.3 63.0 42.7 125
120 133 674 " 430 | 953 | 825 61.3 40.2 120
115 128 64.7 41.7 93.8 81.7 59.5 37.5 115
110 123 \ 61.8 ‘ 403 921 807 57.6 34.5 110
105 118 | 586 38.8 90.3 79.7 55.4 31.3 105
100 113 " 551 | 373 | 883 | 7185 53.1 27.8 100
95 109 51.3 35.5 86.1 71.3 50.5 24.0 95

90 104 . 471 337 | 837 159 47.7 19.7 90

85 99 42.4 31.7 81.1 74.4 44.6 15.0 85

80 94 371 295 781 | 7127 41.1 9.8 80

75 89 31.2 27.2 74.7 70.8 37.1 75

The non-austenitic steels included carbon, alloy and tool steels in the as-forged, annealed, normalized, and quenched and tempered conditions.
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Hardness Conversion Chart for Austenitic Stainless Steel Sheet (Rockwell C Range)

HRC HRA HR15N HR30N HR45N
48 74.4 84.1 66.2 52.1
47 73.9 83.6 65.3 51.0
46 73.4 83.1 64.5 49.8
45 72.9 82.6 63.6 48.7
44 72.4 82.1 62.8 47.5
43 71.9 81.6 61.8 46.5
42 71.4 81.1 61.0 45.3
41 70.9 80.5 60.1 44.2
40 70.4 80.0 DO 43.0
39 69.9 79.5 58.4 41.9
38 69.4 79.0 7o) 40.7
37 68.8 78.5 56.6 39.6
36 68.3 78.0 554 38.4
35 67.8 71.5 54.9 37.3
34 67.3 77.0 54.0 36.1
33 66.8 76.5 53.1 35.0
32 66.3 75.9 52.3 BeR
31 65.8 75.4 51.4 32.7
30 65.3 74.9 50.5 31.6
29 64.8 74.4 49.6 30.5
28 64.3 73.9 48.8 o
27 63.8 73.4 47.9 28.2
26 63.3 72.9 47.0 27.0
25 62.8 12.4 46.2 25.9
24 62.3 71.9 45.3 24.8
23 61.8 71.3 44.4 23.6
22 61.3 70.8 43.5 22.5
21 60.8 70.3 42.7 21.3
20 60.3 69.8 41.8 20.2

The austenitic stainless steel sheet included in the original testing was as follows: Types 201, 202, 301, 302, 304, 304L, 305, 316, 316L, 321 and 347.
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Hardness Conversion Chart for Austenitic Stainless Steel Sheet (Rockwell BRange)

HRB HRA HRF HR15T HR30T HR45T
100 61.5 91.5 80.4 70.2
99 60.9 91.2 79.8 69.2
98 60.3 90.8 798 68.2
97 59.7 90.4 78.4 67.2
96 595 90.1 71.7 66.1
95 58.6 89.7 77.0 65.1
94 58.0 893 76.3 64.1
93 57.4 88.9 75.6 63.1
9z 56.8 88.6 74.9 62.1
91 56.2 88.2 74.2 61.1
90 55.6 87.8 134 60.1
89 55.0 87.5 72.8 59.0
88 54.5 87.1 121 58.0
87 53.9 86.7 71.4 57.0
86 5883 86.4 70.7 56.0
85 52.7 86.0 70.0 55.0
84 D2l 85.6 693 54.0
83 51.5 85.2 68.6 92.9
82 SIERS 84.9 67.9 211:9
81 50.4 84.5 67.2 50.9
80 49.8 84.1 66.5 49.9
19 49.2 99.6 83.8 65.8 48.9
78 48.6 99.0 83.4 65.1 47.9
77 48.0 98.3 83.0 64.5 46.8
76 47.4 ge 82.6 637 45.8
75 46.9 96.9 82.3 63.1 44.8
74 46.3 96.2 81.9 62.4 43.8
73 45.7 95.6 81.5 61.7 42.8
12 45.1 94.9 81.2 61.0 41.8
A 44.5 94.2 80.8 60.3 40.7
70 43.9 985 80.4 59.6 S9 7
69 43.4 92.9 80.1 58.9 38.7
68 42.8 922 7Ll 58.2 37.7
67 42.2 91.5 19:3 979 36.7
66 41.6 90.8 189 56.8 39.7
65 41.0 90.1 78.6 56.1 34.7
64 40.4 89.5 78.2 55.4 33.6
63 39.8 88.8 77.8 54.7 32.6
62 393 88.1 T 54.0 3156
61 38.7 87.4 771 53.3 30.6
60 38.1 86.8 76.7 9226 29.6

The austenitic stainless steel sheet included in the original testing was as follows: Types 201, 202, 301, 302, 304, 304L, 305, 316, 316L, 321 and 347.
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Hardness Conversion Chart for Nickel and High-Nickel Alloys

HV HK HRA HRB HRC HRD HRE HRF HRG HRK HR15N HR30N HR45N HR15T HR30T HR45T HBS

520 75.4 50.0 63.1 | 855 @ 68.2 @ 54.7 | |

500 74.8 48.9 62.2 849  67.1 533

480 74.2 476 61.2] | 843 | 66.0 | 51.9 | | 449
460 73.6 46.3 60.2 83.6 649 503 432
440 729 44.8 59.1 | 829 @ 63.6 486 | 414
420 72.1 433 57.9 821 623  46.8 | 397
400 = 416 56.6 | 81.3 @ 60.8 | 449 | 1379
380 433 70.4 39.8 55.2 80.4 593 4238 | 361
360 411 69.4 37.8| 53.7| | 79.5 | 57.6 @ 406 | 1343
340 388 68.3 37.8 53.7 78.4 557  38.1 325
320 365 67.2 GEEIETE] | 77.2 | 53.7 | 35007 94.9 | 863 | 77.4 307
300 342 65.9 30.7 48.4 76.0 515 325 944 852 759 289
280 320 64.5 27.9 46.2 | 90.0 745 | 49.0 @ 292 | 937 840 | 742 271
260 297 62.8 24.6 43.7 86.7 729 463 255 930 826 722 252
240 274 61.0| 99.0 21.0/ 41.0| | 82.9 712 431 1215 | 921 809 | 69.9 234
220 251 59.0 96.1 37.9 78.3 69.1 | 396 168 91.0 789 67.1 215
200 228 56.6 92.5 34.3] | 728 969 66.8 | 356 @ 114 898 765 63.8 196
195 223 559 91.5 33.4 712 96.0 661 | 344 _ 100 895 758 628 191
190 217 553|905 323 | 69.6 950 654 @ 33.3 8.4 891 | 751 618 187
185 211 54.5 89.4 31.3 67.9 94.0, 64.7 321 68 887 744 608 182
180 206 53.8 | 88.2 30.2 ) 66.11 93.0/ 64.0 @ 30.8 52 | 883 | 736 597 177
175 200 53.0 87.0 29.0 | 64.2 919 632 295 879 728 585 172
170 194 52.2 85.7 P8 | | 62.1 90.7 62.4 @ 28.1 87.4 719 57.2 167
165 189 51.4 84.3 26.6 60.0 89.4 61.6 26.7 869 71.0 559 163
160 183 50.5| 82.9 25.3] | 57.7 88.1 86.4  70.0 | 54.4 158
155 177 49.6 81.3 23.9 55.2 86.7 858 689 529 153
150 171 48.6 | 79.6 22.4‘ | 52.7 85.2 852  67.8 | 51.3 |148
145 166 47.6 77.9 20.9 49.9 83.5 846 66.6 49.5 143
140 160 46.5| 75.9 1 99.4| 99.5/ 46.9 81.8 839 | 653 | 47.6 |139
135 154 453 73.9 98.1 98.3 43.7 79.9 832 639 456 134
130 149 441 71.7 1 96.7 97.0 40.3 77.9 82.4 | 624 434 129
125 143 42.8 69.3 95.2 957 36.5 75.8 816 60.8 41.0 124
120 137 414 66.7 1935 942 325 734 80.7 | 59.1 384 119
115 132 40.0 63.9 91.8 925 70.9 797 571 355 114
110 126 60.9 1 89.8| 90.8 68.1 786 | 551 324 110
105 120 57.5 87.7 88.8 65.0 77.4 528 289 105
100 115 53.8 ' 85.3| 86.7 61.7 76.1 | 50.3 | 25.0 100
95 109 49.8 82.7 84.4 58.0 747 475 207 95
90 103 45.2 1 79.8 818 53.8 73.1 | 444 159 | 90
85 97 40.2 76.5 78.8 49.2 71.2 409 104 85
80 @ 92| 34.5 | 72.9| 75.6 44.0 69.2 = 37.0 80
75 86 28.0 68.8 71.8 38.2 66.9 326 75
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Hardness Conversion Chart for Cartridge Brass

HV HRB HRF HR15T HR30T HR45T HBS
195 | 93.4 | 109.8 | 89.9 77.0 65.6 169
190 92.2 109.2 89.6 76.3 64.5 164
185 | 90.9 | 108.5 | 89.3 75.6 63.3 160
180 89.6 107.8 89.0 74.9 62.1 156
175 | 88.2 | 107.0 | 88.6 74.1 60.8 152
170 86.7 106.2 88.3 73.3 59.5 148
165 | 85.2 | 105.4 | 87.9 72.4 58.1 143
160 83.6 104.6 87.4 71.5 56.6 139
155 | 82.0 | 103.6 | 87.0 70.5 55.0 135
150 80.2 102.7 86.5 69.5 53.4 131
145 | 78.3 | 101.7 | 85.9 68.4 51.7 127
140 76.4 100.6 85.4 67.2 49.8 122
135 | 74.3 | 99.4 | 84.8 65.9 47.9 118
130 72.1 98.2 84.1 64.5 45.8 114
125 | 69.8 | 96.9 | 83.4 63.0 43.6 110
120 67.3 95.5 82.6 61.4 41.2 106
115 | 64.6 | 94.0 | 81.7 59.6 38.6 101
110 61.7 92.4 80.7 57.7 35.7 97
105 | 58.5 | 90.6 | 79.7 55.6 32.6 93
100 55.1 88.7 78.5 53.2 29.2 89
95 | 51.4 | 86.6 | 77.2 50.7 25.3 85
90 47.3 84.3 75.8 47.8 21.0 80
85 | 42.7 | 81.8 | 74.1 44.6 16.0 76
80 37.6 78.9 72.3 41.1 10.0 72
75 | 31.9 | 7571 | 70.3 37.0 68
70 25.3 72.1 68.0 32.4 63
65 | 17.5 | 67.9 | 65.4 27.0 59
60 63.0 62.4 20.7 55
55 | | 57.2 | 59.1 13.3 51
50 50.1 55.4 47
45 | | 41.0 | 43
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Hardness Conversion Chart for Copper

HV HK HRB HRF HR15T HR30T HR45T HBS
126 133 66.6 97.9 87.1 687 48.0 118
124 131 65.2 97.2 86.7 67.7 46.7 116
122 129 63.8 96.4 86.4 .~ 66.8 45.3 113
120 127 62.3 95.7 86.0 65.8 43.8 111
118 125 60.7 94.9 85.6 . 648 42.4 109
116 122 59.0 94.0 85.2 63.7 40.9 106
114 120 57.3 93.1 84.8 . 626 39.3 104
112 118 55.4 92.2 84.3 61.4 37.7 102
110 116 53.5 91.2 83.8 | 602 36.0 100
108 114 51.5 90.2 83.3 58.9 34.3 97
106 111 49.4 89.1 82.8 57.6 325 95
104 109 47.2 87.9 82.2 56.3 30.6 93
102 107 44.9 86.7 81.5 . 548 28.7 91
100 104 42.5 85.5 80.8 53.4 26.7 88
98 102 39.9 84.1 80.2 - 1518 24.6 86
94 100 37.3 82.7 79.4 50.2 22.4 84
96 98 34.5 81.2 78.6 485 20.0 82
92 95 31.7 79.7 7.7 46.8 17.6 80
90 93 28.7 78.0 76.7 449 15.1 77
88 91 25.6 76.3 75.7 43.0 12.4 75
86 88 22.5 74.5 74.6 | 41.1 73
84 86 19.2 72.6 73.4 39.0 71
82 83 15.8 70.6 72.1 . 36.8 69
80 81 12.4 68.5 70.6 34.6 67
78 79 8.8 66.3 69.1 | 323 64
76 76 64.1 67.5 29.8 62
74 74 61.8 65.7 | 27.3 60
72 71 59.3 63.8 24.7 58
70 69 56.8 61.8 219 56
68 66 54.3 59.7 19.0 54
66 64 51.6 57.5 . 16.0 52
64 61 48.8 55.2 12.9 50
62 59 46.0 52.9 | 8.2 47
60 56 43.1 50.5 45
58 53 40.1 48.1 | 43
56 51 36.9 45.6 41
54 48 33.7 43.1 |

52 45 30.3 40.6

The copper included in the original testing was UNS C10200 to C14200 inclusive. The conversions are listed for strip 0.040 in (1.02 mm) or greater in thickness.
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Hardness Conversion Chart for Wrought Aluminum Products

HV HRB HRE HRH HR15T HR30T HR15W HBS
190 918 89.2 77.2 . 951 161
185 90.7 89.0 76.4 94.8 156
180 895 88.7 75.5 . 946 152
175 88.2 88.5 74.6 94.2 148
170 868 88.2 73.7 940 144
165 85.3 87.9 72.6 93.7 140
160 837 87.6 71.5 93.3 136
155 81.9 87.2 70.4 93.0 132
150 799 86.8 69.1 92.7 128
145 77.8 86.4 67.8 92.4 123
140 . 754 86.0 66.5 92.0 119
135 72.8 85.5 65.0 91.6 115
130 699 99.6 84.9 63.5 913 111
125 66.7 98.6 84.3 61.9 90.9 107
120 633 97.4 83.5 60.2 904 103
115 59.6 96.2 82.9 58.4 90.0 99
110 . 556 94.8 82.0 56.6 895 95
105 51.3 93.2 81.0 54.7 89.0 90
100 469 91.3 107.3 79.9 52.7 . 885 86
95 42.3 89.2 106.3 78.7 50.7 87.9 82
90 376 86.7 105.0 77.3 48.5 . 813 78
85 32.8 83.8 103.7 75.8 46.3 86.6 74
80 279 80.4 102.0 74.1 44.0 . 859 70
75 76.5 100.2 72.2 85.1 66
70 | 72.2 98.1 70.3 841 62
65 67.5 95.7 68.3 83.1 57
60 | 62.6 93.0 66.2 . 818 53
55 57.6 90.1 64.0 80.4 49
50 | 52.6 87.0 61.8 - 7187 45
45 47.4 83.7 59.5 76.9 41
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Common Applications and Nomenclature for Hardness Tests

Test Indentation

Test Symbol  Indenter Force (kg) depth (mm)* Application

Rockwell A HRA diamond 60 (100 - HRA value) / 500 Very hard materials,
cemented carbides

Rockwell B HRB :6” ball 100 (130 - HRB value) / 500 Low strength steel, copper
alloys, aluminum alloys,
malleable iron

Rockwell C HRC diamond 150 (100 - HRC value) / 500 High strength steel,
titanium, pearlitic
malleable iron

Rockwell D HRD diamond 100 (100 - HRD value) / 500 High strength steel, thin
steel

Rockwell E HRE V" ball 100 (130 - HRE value) / 500 Cast iron, aluminum and
magnesium alloys

Rockwell F HRF 7:6” ball 60 (130 - HRF value) / 500 Annealed copper alloys,
thin soft metals

Rockwell G HRG Yie” ball 150 (130-HRGvalue) / 500 Phosphor bronze,
beryllium copper,
malleable irons* *

Rockwell H HRH V" ball 60 (130 - HRH value) / 500 Aluminum, zinc, lead

Rockwell K HRK V" ball 150 (130 - HRK value) / 500

Rockwell L HRL V4" ball 60 (130 - HRL value) / 500 Bearing metals and other

Rockwell M = HRM va” ball 100 (130 - HRM value) / 500 Yefly 39“ OFIthif' mfjtefia'sl

. including plastics. Use

Rockwell P HRP V" ball 150 (130 - HRP value) / 500 smallest ball and heaviest

Rockwell R HRR 12" ball 60 (130 - HRR value) / 500 load that do not give anvil

Rockwell S HRS %" ball 100 (130 - HRS value) / 500 effect.

Rockwell V HRV %" ball 150 (130 - HRV value) / 500

Superficial HR15N diamond 15 (100 - HR15N value) / 1000 = Cemented carbides, thin

Rockwell N steel and case hardened

Superficial  'HR30N = diamond 30 (100 - HR30N value) / 1000  steel, hard cast irons,

Rockwell N titanium, and other

Superficial ' HR&SN  diamond 45  (100-HR45N value) /1000 ~ Materials harder than
100HRB

Rockwell N

Superficial HR15T Yie” ball 15 (100 - HR15T value) / 1000

Rockwell T Copper alloys, phosphor

Superficial ~ HR30T V¢ ball 30 (100 - HR30T value) / 1000 | 2ronze, softsteels,

aluminum alloys,
Rockwell T . .
malleable iron, thin soft
Superficial HR45T 6" ball 45 (100 - HR45T value) / 1000  sheet metals
Rockwell T
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Common Applications and Nomenclature for Hardness Tests

Test Indentation

Test Symbol  Indenter Force (kg) depth (mm)* Application

Superficial HR15W ¥” ball 115 (100 - HR15W value) / 1000

Rockwell W

Superficial HR30W ¥ ball 30 (100 - HR30W value) / 1000

Rockwell W

Superficial HR45W ¥ ball 45 (100 - HR45W value) / 1000

Rockwell W

Superficial HR15X Y4” ball 15 (100 - HR15X value) / 1000

Rockwell X

Superficial | HR30X = %’ ball 30 (100 - HR30X vliue) 7 1000 ©25t iron. aluminum and

Rechelne magnesium alloys,
bearing metals, zinc, lead

Superficial HR45X V4" ball 45 (100 - HR45X value) / 1000

Rockwell X

Superficial HR15Y 2" ball 15 (100 - HR15Y.value) / 1000

Rockwell Y

Superficial HR30Y 2" ball 30 (100 - HR30Y value) / 1000

Rockwell Y

Superficial HR45Y %" ball 45 (100 - HR45Y value) /1000

Rockwell Y

Vickers - HV diamond 1-100 diagonal lengthinmm /7 A wide range of materials

"Macro"

Vickers - HV diamond .005to 1 diagonal lengthinmm /7 A wide range of materials

"Micro"

Knoop HK diamond .005to1 | diagonal length in mm/ 30 A wide range of materials,
case depth determination

*It is possible to determine the minimum recommended thickness of the test piece using the indentation depth. Rule of thumb is that the thickness should exceed 10

times the depth of the indentation with a diamond indenter and 15 times the depth of the indentation with a ball indenter.
EXAMPLE: A hardness reading of HRB 43 is observed

t = (130 - HRB) / 500

t=(130-43)/500

t=0.174 mmor 0.0071 in

Test Piece thickness should be 15 x t or 2.61 mm (0. 1in)

**Upper limit is 92 HRG to avoid possible flattening of the ball.
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