@ Wilson® | Hardness Conversion Chart

Cylindrical Correction Chart 53

Cylindrical work corrections to be added to observed
Rockwell number for scales indicated

Hardened Steel and Hardened Alloys

Soft Steel, Grey and Malleable Cast Iron and Most Non-Ferrous Metals

Tensile Micro- Scales C, D, A Tensile Micro-

.032 (0.81
.034 (0.86

¢ Brinell Testers
e Universal Hardness Testers

The values shown are approximate only. This chart is intended primarily as a reference guide.

.036 (0.91
.038 (0.96
.040 (1.02)

Any greater
thickness and
hardness can be
safely tested on
indicated scale

¢ Portable Testers

Rockwell Superficial Vickers Knoop Brinell Strength ficial | Brale Diam_ond Indenter Rockwell Superficial Knoop Brinell Strength ficial
C A D 15-N 30-N 45-N HV HK HB KSI  WMN Diameter of Specimen - inches (mm) B F G A E H K 15T 30T 45T HK HB 8 KSI  WMN
3000 Observed 1/8 1/4 3/8 1/2 5/8 3/4 7/8 1 11/4 11/2 500
150 60 100 ) o P00 e 1000 000 |l RE2dne 32) (64) (10) (13) (16) (19) (2) (25) (32) (39 L co B o 20 he SO0 NEEEE 1000
0%, 0% ol e ¥ N N oo o6 e TUNE 0 mo0s 0 0 0 80 o 0 Y 27 Y SR S VY, Y, Y
. . . ball ball ball ball ball ball ball ball ball over
ball Brale Brale Brale over ball 30 05 05 05 05 O 0 ball
80 920 85 A 965 920 870 A A 75 1.0 05 05 05 0.5 0 19090 A gf-g g‘%-g A A A gg-% gg-% ;%-8 ggé %8% ggg ﬂg ;gg
78 910 845 96.0 910 855 65 1.5 1.0 05 0.5 05 0 o7 PR o ST TNEEEl »oc IR
76 90.0 830 955 90.0 835 55 2.0 1.0 1.0 0.5 0.5 0.5 95 74.0 58.3 915 798 679 226 175 210 100 701
75 895 825 95.3 89.0 825 50 2.5 1.5 1.0 1.0 05 0.5
94 725 576 91.2 791 66.9 221 171 205 98 696
74 89.0 815 95.0 885 815 45 3.0 1.5 1.0 1.0 1.0 0.5 93 71.0 570 NA 908 784 659 216 167 200 94 690
73 885 81.0 948 88.0 805 40 3.5 2.0 15 1.0 1.0 0.5 02 69.0 56.4 100 905 778 64.8 211 163 195 92 684
71 870 795 943 865 785 30 5.0 25 2.0 15 1.5 1.0 90 66.0 55.2 985 89.9 76.4 62.8 201 157 185 89 674
70 865 785 940 860 775 25 5.5 3.0 25 2.0 15 1.0 89 64.0 54.6 98.0 89.5 758 61.8 196 154 180 88 668
69 86.0 780 935 85.0 76.5 20 6.0 45 35 25 20 15 1.0 88 62.5 54.0 970 892 751 608 192 151 176 86 662
68 856 76.9 932 84.4 T75.4 Scales B, F, G 87 61.0 53.4 96.5 88.9 74.4 59.8 188 148 172 84 656
67 850 76.1 029 836 74.2 1/16-in Ball Indenter 86 59.0 52.8 955 88.6 73.8 588 184 145 169 83 651
66 845 754 925 828 733 Diameter of Specimen - inches (mm) 2151 5;(5) 5:]2_.3 828 %85 7%% 5%% %_88 %21(2) %gg 312_ 82(6)
65 839 745 922 819 720 Observed 1/8 1/4 3/8 3/4 1 11/4 1-1/2 56.0 51.7 0 879 724 56 !
64 834 738 91.8 811 710 Reading (32) (6.4) (10) (16) (19) 25) (32) (38) Zg’ 5‘2‘-0 53-615 gg’-g Z;g ;ﬁ 52-2 gg 127 152 5733 ggg
63 828 150 e 100 NA 35 25 1 1.0 05 NA  NA 81 290 200 910 565 704 238 167 133 123 5 4
gi gig %g 8(1)'% ?2‘2 2573'&73 28 g'g gg gg %g %g 80 49.0 495 905 86.6 697 528 164 130 150 72 618
60 812 70.7 902 775 666 T ' | 79 475 48.9 89.5 86.3 69.1 518 161 128 147 70 612
: : : : : 70 6.0 4.0 3.0 0 15 78 46.0 48.4 885 86.0 684 50.8 158 126 144 69 607
gg 28-1 gg-g gg-g ;g-g gi-g gg ;-8 gg 3-8 gg 3-8 77 440 47.9 88.0 85.6 67.7 49.8 155 124 141 68 602
: : : : : : 2o 2 | 76 NA 425 473 870 853 671 488 152 122 139 67 596
57 796 685 889 748 63.2 40 9.0 6.0 4.5 25 2.5 75 99.6 41.0 46.8 86.0 85.0 66.4 478 150 120 137 66 592
56 79.0 67.7 883 739 620 30 10.0 6.5 5.0 3.0 25 74  99.1 39.0 46.3 85.0 84.7 65.7 46.8 147 118 135 65 587
55 785 669 8r9 730 609 20 11.0 75 55 3.5 3.0 73 985 375 458 845 843 651 458 145 116 132 64 581
54 780 66.1 874 720 59.8 10 12.0 80 6.0 0 35 3.0 72 980 36.0 453 NA 83.5 84.0 64.4 448 143 114 130 63 576
53 774 654 869 712 586 0 125 85 65 55 45 3.5 3.0 71 974 345 448 100 825 83.7 63.7 43.8 141 112 127 62 571
52 76.8 64.6 86.4 702 574 Scales 15-N. 30-N. 45-N 70 96.8 32.5 44.3 99.5 815 83.4 631 42.8 139 110 125 61 566
51 763 63.8 859 69.4 56.1 N ol B o T toiar 69 96.2 31.0 43.8 99.0 81.0 83.0 62.4 418 137 109 123 60 561
50 759 631 855 685 55.0 Diameter of Specimen - inches (mm) g? g5$ 22(5) jgg g?o ?88 Zgz 21(7) gg: 132 1'82 112_;' 5: 55?
18w o gL Goserved U8 o IS L2 o8 b I8 o T 12 o6 945 565 433 970 780 851 604 387 131 104 117 57 846
7 U1 608 TN, eading (3.2) (64) (10) (13) (16) (19) (22) (29) (32) (38) 65 939 250 418 96.0 775 818 59.7 377 129 102 116 56 542
46 736 60.0 835 648 50.3 0 00 v T 64 934 235 414 955 765 814 590 367 127 101 114 NA 537
45 731 59D 230 640 490 85 0.5 05 0O O 0 63 92.8 22.0 40.9 95.0 755 811 584 357 125 99 112 532
b 72-5 58-5 82-5 63-1 47-8 80 1.0 0.5 05 O 0 62 922 205 40.4 945 745 80.8 57.7 347 124 98 110 527
: : : : : 75 1.5 1.0 0.5 0.5 0 61 91.7 19.0 40.0 935 740 805 570 33.7 122 96 108 522
43 720 577 82.0 622 46.7 70 20 1.0 0.5 0.5 0.5 60 91.1 175 39.5 93.0 73.0 80.1 56.4 32.7 120 95 107 517
42 715 56.9 815 613 455 65 25 1.5 0.5 0.5 0.5 59 90.5 16.0 39.0 92.5 72.0 79.8 55.7 317 118 94 106 512
41 709 56.2 80.9 604 443 60 3.0 1.5 1.0 0.5 0.5 58 90.0 14.5 38.6 92.0 71.0 795 55.0 30.7 117 92 104 507
40 704 55.4 80.4 595 431 55 35 20 10 05 05 57 89.4 13.0 381 91.0 705 79.2 54.4 297 115 91 103 502
39 699 546 799 586 41.9 50 35 20 10 10 0.5 56 88.8 11.5 37.7 90.5 69.5 78.8 53.7 287 114 90 101 497
38 69.4 538 794 577 408 a5 40 20 10 1.0 1.0 55 88.2 10.0 37.2 90.0 68.5 785 53.0 277 112 89 100 492
37 689 531 788 56.8 39.6 40 45 o5 10 10 54 877 85 36.8 895 68.0 782 52.4 26.7 111 87 NA 487
36 684 523 783 559 384 35 50 25 10 1 ' 53 871 7.0 36.3 89.0 67.0 779 51.7 25.7 110 86 482
35 679 515 777 55.0 372 30 55 3.0 15 52 86.5 55 359 88.0 66.0 775 51.0 24.7 109 85 AT7
34 674 50.8 772 542 36.1 o5 55 30 15 51 86.0 40 355 875 65.0 772 503 23.7 108 84 472
33 66.8 50.0 766 53.3 349 20 6'0 3'0 1'5 50 85.4 2.5 35.0 87.0 64.5 76.9 49.7 22.7 107 83 468
2 %63 a2 | o 1o @ g3 W urgs | @s s o a7 e @ i
31 658 484 756 513 325 1/16-in Ball Indenter 47 837 33.7 85.0 615 759 477 19.7 104 80 453
S0 683 4rr LUR NS Diameter of Specimen - inches (mm) 46 831 33.3 84.5 61.0 75.6 470 187 103 80 448
29 646 470 45 495 301 Observed 1/8 1/4 3/8 1/2 5/8 3/4 1 14/4 11/2 45 826 32.9 84.0 60.0 753 46.3 17.7 102 79 444
g? gg-g 256,'% ;gg i?-? %f;-g Reading (3.2) (6.4) (10) (13) (16) 25) (32) (38) 44  82.0 32.4 835 59.0 749 457 16.7 101 78 439
: : : ' : 90 1.5 1.0 0.5 05 NA NA 43 81.4 32.0 825 58.0 74.6 450 157 100 77 435
26 633 44.6 728 46.8 26.7 30 30 15 1. 05 42 80.8 31.6 82.0 575 743 443 147 99 76 430
25 62.8 438 722 459 255 70 50 55 10 41 80.3 31.2 815 56.5 740 43.7 136 98 75 426
24 624 431 716 450 24.3 60 65 3.0 15 40 79.7 30.7 81.0 55,5 73.6 43.0 126 97 75 422
23 620 421 71.0 440 2341 50 35 20 15 39 79.1 30.3 80.0 545 733 423 11.6 96 74 417
22 615 41.6 705 432 22.0 20 100 45 50 38 78.6 20.9 79.5 54.0 73.0 416 106 95 73 413
21 610 409 69.9 423 20.7 20 11'5 5'0 2'0 % 78.2 gg.i 73.0 1% 53'8 7% Z%.g g.g gg 73 282
: : : 77. 1 785 52.0 72. . . 7
20 605 401 694 415 196 20 130 6.0 2.0 35 76.9 287 780 995 515 720 396 76 92 71 401
Note These corrections are approximate only and represent the averages to the nearest 1/2 Rockwell number. gg— ;g% %?g ;gg ggg 28? ;%Z ggg gg 8(:]5 28 ggg
1: A 10 teel ball d for 450 BHN and below. A 10 rbide ball d ab 450 BHN. - - J . J J J U (Q\
2: Thetggljse’treen;h\::aa;zt:)snetor?ardnessisnztnexaitf)g/enforQ:efinIIeSiita;sgeiirlrjr?iie;foivjspeoiﬁc material. 32 75.2 274 76.0 98,5 485 71.0 37.6 4.6 89 69 'l-'_J 388
31 746 270 75.5 98.0 480 70.7 370 36 88 68 S 384
30 74.0 26.6 75.0 97.8 470 704 363 26 87 67 380
29 735 26.0 74.0 975 460 700 356 10 87 66 376
Hardness vs Minimum Thickness Chart 55 Conversions %? ;g:g %g:g ;g:g gg'_% ﬁi:g gg:g gﬁ:g NA gg gg ggg
Any greater | | 26 72.0 245 725 96.3 435 69.0 33.0 84 65 365
thickness and Rockwell Rockwell All values, except WMN, are consistent with ASTM E140 Tables 1 and 2, and 25 71.0 24.3 72.0 96.0 42.5 68.8 325 83 64 361
hardness can be Superficial Regular ASTM A370 Tables 3A and 3B, where applicable. WMN or Wilson Microficial 24 70.5 24,0 71.0 955 415 685 32.0 82 64 357
Sagewtegted Clm Hardness Scales Hardness Scales Numbers were developed by Wilson Instruments in the Wilson Standards 22 ;gg ggg ;gg ggg 3(1)8 gig gég 2i g‘;’ ggg
indicated scale - . : ) . . i )
N e Ay G laboratory and are not derived from ASTM. 21 69.0 225 69.5 945 390 675 295 81 62 346
15 20 25 60 100 150 20 68.5 22.0 68.5 94.3 38.0 67.3 29.0 80 61 343
kef kef Kkef kef kgf ke Cylindrical Corrections Values are consistent with ASTM E18 Table 6,7,13, and 14 %g 288 %%g (6358.0 8%0 §g5 6636730 %8.5 72 g(l) 339
" - - - 7. 3 675 935 365 66.5 275 7 5
Thickness N Brale Brale Tfrd”?ﬂ‘f'M'”'mf“mghm';”éssvf'“eslare COE?'ﬁe“thh .ASL'\?' E18.Tadb'e5 4, 17 665 210 670 930 355 663 270 78 | 60 332
inches (mm) Indenter Indenter , an except or_ an scale values, which are obtained Trom Indentation 16 56.0 505 665 928 350 660 26.0 - 59 329
.006 (0.15) 92 hardness testing by Vincent E. Lysaght. 15 655 20.0 655 925 340 655 255 76 59 325
008 (0.20) 90 14  65.0 NA 65.0 92.0 33.0 65.3 25.0 75 59 322
010 (0.25) 88 Buehler Hardness Products | 1-800-695-4273 ol L By BB v
.012 (0.30) 83 11  63.5 63.5 91.0 30.5 64.3 23.0 73 57 311
.014 (0.36) Wilson hardness testers include a comprehensive range of hardness testers 10 63.0 62.5 90.5 295 64.0 22.0 72 57 308
.016 (0.41) 68 74 from Rockwell, Knoop/Vickers, and Brinell to fully automatic production g g%g g%g 888 %gg ggg %%g % gg 388
.018 (0.46) 66 systems. Our testers are complemented by a range of test blocks, accessories, : : : : : :
.020 (0.51) 57 and fixtures. Our Wilson calibration laboratory is recognized as the global 575 g%g gcl)g ggg %@758 g‘;’g %8% 6758 gg %8;
022 (0.56) 47 leader in the production of premium test blocks and indenters. 5 600 60.0 89.0 255 625 185 69 55 289
.024 (0.61 4 595 59.0 88.5 245 62.0 18.0 69 55 286
096 EO 66; * Rockwell Testers 3 590 585 88.0 235 618 170 68 54 283
028 (0'71) * Knoop and Vickers Testers 2 580 58.0 87.8 23.0 61.5 16.5 68 54 279
- - - - 1 575 575 875 22.0 61.0 16.0 63 | 54 276
1030 (0.76) * Image Analysis and Automatic Systems o 570 ' Y 570 870 210 605 150 ' 63 53 ! V27
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e Custom Solutions
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¢ Test Blocks, Indenters, and Accessories

Rockwell
Regular
Hardness Scales

Rockwell
Superficial
Hardness Scales

Worldwide service network | 1-800-473-7838

15-T 30-T 45T F B G
15 30 45 60 100 150 service@buehler.com
kef kef kef kef kef  Kkef
Thickness 1/16-in Ball 1/16-in Ball Providing service and support that is dedicated to ensuring the highest quality
inches (mm) Indenter Indenter calibration, verification, and service throughout the world and our applications
.010 (0.25) 91 - support combines years of experience with unparalleled expertise. With
012 (0.30) 86 - dedicated sales, manufacturing, and research & development facilities located
.014 (0.36) 81 80 around the world, we are always close to you.
.016 (0.41) 75 72
.018 (0.46) 68 64 Buehler is an ITW company and is backed by ITW's professional service force. It
.020 (0.51) X 55 is the industry’s largest and most responsive group, including factory trained and
.022 (0.56) x 45 certified service engineers, application engineers, and service specialists. Services
024 (0.61) % 34 include calibration and certification and preventative maintenance.
.026 (0.66) X X
.028 (0.71) X X
.030 (0.76) x X
.032(0.81) x X
034 (0.86) X X Download the new  [m] .= [m]
-036 (0.91) X X hardness converter :
.038 (0.96) X X app for your smart
.040 (1.02) x x ohone. =]

X =No minimum hardness. These are approximate numbers only.

Solutions for Materials Preparation, Testing and Analysis
www.buehler.com

BUEHLER
An ITW Company



