BV

CLTUTR akina

SANAYI VE TICARET LTD. STI.

Ikitelli Org. San. Bél. Mah. Dolapdere Sanayi Sitesi, Ada 4. Sokak, No: 7-9 Basaksehir - Istanbul - Turkey Tel: (0212) 671 02 24 - 671 02 25 Fax: (0212) 671 02 26
www.bulutmak.com & www.bulutmak.net ¢« bms@bulutmak.com & merve@bulutmak.com

HARDNESS CONVERSION TABLE

TENSILE
ROCKWELL BRINELL | VICKERS STRENGTH i
(kg/mm? ) o
? = - wo
Diamond| 176" |Diamond|Diamond| 18" | 116 | e | st | s SUPERFICIAL ballf kg |ball) kg | Diamond pyramid | x 9
Cone | ball | cone | cone | ball ball ball ball ball R cone 1716" ball b i [ —— alloyed Alloyed g 8
60kg | 100kg | 150kg | 100kg | 100kg | 60kg | 150kg | 60kg | 150kg 23 B8 %0 Y = stoote | | & W
15kg | 30kg | 45kg |15kg | 30kg | 45kg Ferrous 3]
ferrous 7]
HRA | HRB HRC | HRD | HRE HRF HRG | HRH | HRK 15N 30N 45N 15T 30T 45T | HB10 | HB 30 HV (bg\és] 0.36 0.34
86,5 70 | 785 93 86 775 1076 101
86 69 | 78 935 | 85 76.5 1044 99
85.5 68 | 77 93.2 | 845 | 755 940 97
85 67 | 76 93 835 | 745 903 95
84.5 66| 75.5 925 | 83 73 870 92
84 65 | 74.5 82 72 840 91
83.5 64 | 74 918 | 81 71 800 88
83 63 | 73 915 | 80 70 775 87
82.5 62 | 725 91 79 69 762 86
81.5 61 | 715 9.5 | 785 | 675 720 83
81 60 | 71 90 775 | 66.5 654 | 697 81
80.5 59 | 70 89.5 | 765 | 655 634 | 680 80
80 58 | e9 80.3 | 755 | 64 615 | 653 78
79.5 57 | e85 89 75 63 505 | 636 214 | 202 | 76
79 56 | 67.5 88.5 | 74 62 577 | 617 208 | 196 | 75
785 55 | 67 88 73 61 560 | 598 202 | 190 | 74
78 54 | e6 87.5 | 72 59.5 543 | 580 195 | 185 | 72
77.5 53 | 655 87 71 58.5 522 | 562 188 | 178 | 71
77 52 | e4.5 86.5 | 705 | 57.5 500 | 545 180 | 170 | 70
76.5 51 | 64 86 69.5 | 56 487 | 528 175 | 166 | 68
76 50 | 63 855 | 685 | 55 475 | 513 71 | 162 | 67
75.5 4 | e2 85 675 | 54 464 | 498 167 | 158 | 66
74.5 48 | 815 845 | 665 | 525 451 | 485 162 | 153 | 64
74 47 | 605 84 66 51.5 442 | 47 159 | 150 | 63
73.5 46| 60 83.5 | 65 50 432 | 458 156 | 147 | 62
73 75 | 59 83 64 29 421 | 446 152 | 143 | 60
72.5 44 | 585 82.5 | 63 48 409 | 434 147 | 139 | s8
72 43 | 575 82 62 46.5 400 | 423 144 | 136 | 57
715 42 | 57 815 | 615 | 455 390 | 412 141 | 133 | 56
71 41| se 81 60.5 | 445 384 | 404 138 | 131 | 55
705 40 | 555 805 | 595 | 43 371 | 392 134 | 126 | 54
70 39 | 545 80 585 | 42 362 | 381 130 | 123 | =2
69.5 38 | 54 795 | 575 | 41 353 | 370 127 | 120 | 51
69 37 | s3 79 565 | 39.5 341 | 360 123 | 116 | 50
68.5 36 | 525 785 | 56 38.5 330 | 350 19 | 112 | a9
68 35 | 515 78 55 37 325 | 341 17 | 110 | 48
67.5 34 | s05 77 54 36 315 | 332 13 | 107 | a7
67 33 | s0 765 | 53 35 310 | 323 1m | 105 | 46
66.5 32 | a9 76 52 33.5 301 | 318 108 | 102 | 44
66 31 | 485 755 | 515 | 325 294 | 310 106 | 100 | a3
655 30 | 475 92 75 505 | 315 286 | 302 103 | 97 42
65 20 | a7 91 745 | 495 | 30 279 | 294 100 | 95 41
64.5 28 | a6 90 74 485 | 29 2711 | 286 98 92 41
64 21 | 455 89 735 | 475 | 28 262 | 276 94 89 40
63.5 26 | a4.5 88 72.5 | 47 26.5 257 | 269 92 87 39
63 25 | 44 87 72 46 25.5 253 | 266 91 86 38
62.5 24 | a3 86 715 | 45 24 247 | 256 89 84 37
62 23 | a25 84 71 44 23 240 | 250 86 82 36
615 | 100 | 22 | 415 82.5 705 | 43 22 93 82 72 201 | 233 | 244 84 79 35
61 99 21| a1 81 70 42 205 | 925 | 815 | 71 195 | 227 | 239 82 77 35
60 98 20 | 40 79 695 | 415 | 195 | - 81 70 189 | 220 | 234 79 75 34
505 | 97 77.5 92 80.5 | 69 184 | 218 | 232 78 74 33
59 96 76 . 80 68 179 | 216 | 230 78 73 33
58 95 74 915 | 79 67 175 | 210 | 222 76 7 32
57.5 | 94 72.5 - 78.5 | 66 171_| 205 | 213 74 70 31
57 93 7 91 78 655 | 167 | 200 | 208 72 68 30
56.5 | 92 69 100 905 [ 775 | 645 | 163 | 195 | 204 70 66 29
56 91 67.5 99.5 - 77 63.5 | 160 | 190 | 196 68 65 28
555 | 90 66 98.5 90 76 62 157 | 185 | 192 67 63 27
55 89 64 98 895 | 755 | 615 | 154 | 180 | 188 65 61 26
54 88 62.5 97 - 75 60.5 | 151 | 176 | 184 63 60 26
535 | 87 61 96.5 89 745 | 595 | 148 | 172 | 180 62 59 26
53 86 59 95.5 885 | 74 585 | 145 | 169 | 176 | 168 | 61 58 25
525 | 85 57.5 94.5 - 735 | 58 142 | 165 | 173 | 164 | 59 56 25
52 84 56 94 88 73 57 140 | 162 | 170 | 162 | 58 55 25
51 83 54 93 875 | 72 56 137 | 159 | 166 | 158 | 57 54 24
50.5 | 82 52.5 92 - 715 | 55 135 | 156 | 163 | 156 | 56 53 24
50 81 51 91 87 71 54 133 | 153 | 160 | 153 | 55 52 24
495 | 80 49 90.5 865 | 70 53 130 | 150 | 158 | 150 | 54 51
49 79 47.5 89.5 - 69.5 | 52 128 | 147 | 155 | 148 | 53 50
485 | 78 46 88.5 86 69 51 126 | 144 | 150 | 145 | 52 49
48 77 44 88 855 | 68 50 124 | 141 | 148 | 142 | 51 48
47 76 42.5 87 - 67.5 | 49 122 | 139 | 146 | 140 | 50 47
465 | 75 99.5 | 41 86 85 67 485 | 120 | 137 | 144 | 138 | 49 47
46 74 99 39 85 - 66 475 | 118 | 135 | 142 | 135 | 48 46
455 | 73 985 | 375 845 845 | 655 | 46.5 | 115 | 132 | 139 | 132 | 47 45
45 72 98 36 83.5 84 65 455 | 114 | 130 | 137 | 130 | 47 44
445 | T 100 | 97.5 | 345 82.5 Y 64 445 | 112 | 127 | 133 | 128 | 46 43
44 70 995 | 97 32.5 81.5 835 | 635 | 435 [ 110 | 125 | 131 | 126 | 45 42
435 | 69 99 96 31 81 83 625 | 425 | 109 | 123 | 120 | 124 | 44 42
43 68 98 955 | 295 80 - 62 415 | 107 | 121 | 127 | 122 | 43 41
425 | 67 97.5 | 95 28 79 825 | 615 | 405 [ 106 | 119 | 125 | 120 | 43 40
42 66 97 945 | 265 78 82 60.5 | 395 | 104 | 117 | 124 | 118 | 42 40
418 | 65 96 94 25 77.5 - 60 385 [ 102 | 116 | 123 | 116 | 41 39
41.5 | 64 955 | 935 | 235 76.5 81.5 | 595 | 37.5 | 101 | 114 | 120 | 114 | 41 39
41 63 95 93 22 75.5 81 58.5 | 365 | 99 12 | 118 | 112 | 40 38
405 | 62 945 | 92 205 74.5 - 58 355 | 98 10 [ 115 | 110 | 39 37
40 61 935 | 915 | 19 74 80.5 | 57 345 | 96 108 | 114 [ 108 | 39 37
39.5 | 60 93 91 17.5 73 - 565 | 335 | 95 107 | 112 | 107 | 38 36
39 59 925 | 905 | 16 72 80 56 32 94 106 | 110 | 105 | 38 36
385 | 58 92 90 145 71 795 | 55 31 92 104 | 109 | 104 | 37 35
38 57 91 89.5 | 13 70.5 - 545 | 30 91 103 | 108 [ 102 | 37 35
378 | 56 90.5 | 89 1.5 69.5 79 54 29 90 101 | 106 [ 100 | 36 34
375 | 55 90 88 10 68.5 785 | 53 28 89 100 | 105 | 99 36 34
37 54 895 | 875 | 85 68 - 525 | 27 87 98 103 | 98 35 33
365 | 53 89 87 7 67 78 51.5 | 26 86 97 101 | 96 35 33
36 52 88 865 | 5.5 66 775 | 51 25 85 95 100 | 95 34 32
355 | 51 87.5 | 86 4 65 - 505 | 24 84 92 99 94 33 31
35 50 87 855 | 25 64.5 77 495 | 23 83 92 98 - 33 31
34.8 | 49 86.5 | 85 1 63.5 76.5 | 49 22 82 90 96 93 32 30
345 | 48 855 | 845 62.5 - 485 | 205 | 81 89 95 91 32 30
34 47 85 84 61.5 76 475 | 195 | 80 88 93 90 31 30
335 | 46 8as | 83 61 755 | 47 185 | 79 86 91 88 31 29
33 45 84 82.5 60 - 46 175 | 79 84 90 - 30 28
325 | 44 835 | 82 59 75 455 | 165 | 78 83 88 86 30 28
32 43 82.5 | 815 58 745 | 45 155 | 717 81 86 85 29 27
315 | 42 82 81 57.5 - 44 145 | 76 80 84 84 29 27
31 41 81.5 | 805 56.5 74 435 | 135 | 75 78 82 83 28 26
30.8 | 40 81 79.5 55.5 735 | 43 125 | 74 82
30.5 | 39 80 79 54.5 - 42 1 74 81
30 38 795 | 785 52 73 415 | 10 73 80
205 | 37 79 78 53 725 | 405 | 9 72 79
29 36 785 | 77.5 100 | 52 - 40 8 7 -
285 | 35 78 77 99.5 [ 515 72 395 | 7 7 78
28 34 77 76.5 99 50.5 715 | 385 | 6 70 -
278 | 33 765 | 755 - 49.5 - 38 5 69 77
275 | 32 76 75 98.5 | 485 71 375 | 4 68 75
27 31 755 | 745 98 48 - 365 | 3 68 .
265 | 30 75 74 - 47 705 | 36 2 67 74
26 29 74 73.5 97.5 | 46 70 355 | 1 66 -
255 | 28 735 | 73 97 45 - 34.5 66 73
25 27 73 72.5 96.5 | 445 69.5 | 34 65 72
245 | 26 725 | 72 - 43.5 69 33 65 -
242 | 25 72 71 96 42.5 - 325 64 7
24 24 71 70.5 955 | 415 68.5 | 32 64 -
235 | 23 705 | 70 - 41 68 31 63 70
23 22 70 69.5 95 40 - 30.5 63 69
225 | 21 69.5 | 69 945 | 39 67.5 | 29.5 62 68
22 20 68.5 | 68.5 - 38 - 29 62 -
215 | 19 68 68 94 37.5 67 28.5 61 67
212 | 18 675 | 67 935 | 36.5 665 | 27.5 61 66
21 17 67 66.5 93 35.5 - 27 60 65
205 | 16 66.5 | 66 - 35 66 26 60 64
20 15 655 | 655 925 | 34 655 | 25.3 59 63
14 65 65 92 33 - 24.6 59 -
13 645 | 645 - 32 65 24 58 62
12 64 64 91.5 | 315 645 | 235 58 -
1 63.5 | 63.5 91 30.5 - 23 57 61
10 62.5 | 63 90.5 | 205 64 22 57 60
9 62 62 - 29 - 21.5 56
8 615 | 615 90 28 635 | 20.5 56
7 61 61 89.5 | 27 63 20 54
6 60.5 | 60.5 - 26 - 19.5 54
5 60 60 89 25.5 625 | 185 53
4 59 59.5 88.5 | 245 62 18 52
3 585 | 59 88 235 - 17 52
2 58 58 - 23 615 | 16.5 -
1 575 | 57.5 87.5 | 22 61 16 51
57 57 87 21 . 15 -
56 56 50
54 54 49
52 52 48
51 51 47
50 50 46
48 49 45
46 47 43
44 46 43
42 44 42
40 42 41
38 40 40
36 38 39
33 36 38
30 32 37
27 29 36
24 26 35
21 23 34
17 19 33
14 16 32
11 13 31
7 9 30
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