
This worksheet shows an extract of the respective standards and does not replace a standard. Printing errors and omissions excepted.

BRINELL ISO 6506

BRINELL SCALES

Material Scale Indenter (mm) Load F (N) Force diam. ratio
0,102 x F/D 2

Hardness range 
HBW

1 3.18 - 21.8

2.5 7.96 - 54.5

5 15.9 - 109

10 31.8 - 218 

30 95.5 - 653

HBW 10/100
HBW 5/25
HBW 2.5/6.25
HBW 1/1
HBW 10/250
HBW 5/62.5
HBW 2.5/15.625
HBW 1/2.5
HBW 10/500
HBW 5/125
HBW 2.5/31.25
HBW 1/5
HBW 10/1000
HBW 5/250

HBW 1/10
HBW 2.5/62.5

HBW 10/3000
HBW 5/750
HBW 2.5/187.5
HBW 1/30

Lead/Tin

Light metal and 
thin alloys

Light metal 
Copper/Aluminum
Copper alloy 
Aluminium alloys 

Steel/Nickel alloys
Titanium alloys
Cast Iron

Light metal 
Copper/Aluminium
Copper alloy without 
heat treatment

d

> 2.5 d > 3.0 d
d

> 3.0 d

FAdditional load

Pre-load

Additional load

Pre-load

BRINELL MIN. THICKNESS

Ball diameter

Thickness (mm)

Diameter indent (mm)

Hardness

Load factor 30

<  250 HBW

250 <  HBW <  450

> 450 HBW

Permissible
repeatability (%) Permissible error (± %)

      3.0

      2.5 

      2.0 

          3.0 

          2.5 

      2.0 

ISO 6506-2

 Load factor 10

< 100 HBW

100 < HBW < 200

> 200 HBW

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

      3.0 

 Load factor 5

< 70 HBW

70 < HBW < 100

> 100 HBW

  Load factor 2.5

-

VICKERS ISO 6507

d

> 2.5 d > 3.0 d

F136°

d

> 2.5 d > 3.0 d

d

> 2.5 d
> 3.0 d

> 3.0 d Steel /Cu + Alloy
> 6.0 d Pb/Sn/Zn/Al + Alloy

Pre-load Additional load

Pre-load

Additional load

Pre-load

Hardness  (HV)

≤ 250 HV

> 250 HV

Permissible repeatability  (%)

HV 5 < HV ≤100

6

4

12

8

HV < 0.2
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Max Thickness (mm)

Diameter indent (mm)

1

1 
m

m

2,5 m
m

5 mm

10 mm
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Micro Vickers Low force Vickers Vickers

Scale Scale ScaleForce (N) Force (N) Force (N)

Thickness (mm)

Hardness (HV)

HV 0.2 ≤ HV <5

F

VICKERS ISO 6507-2

ROCKWELL ISO 6508

d

> 2.5 d > 3.0 d

d

> 2.5 d
> 3.0 d

> 3.0 d 
Steel /Cu + Alloy

> 6.0 d
Pb/Sn/Zn/Al + Alloy

d

> 2.5 d > 3.0 d

F

136°

F

Pre-load Additional load

Pre-load

Additional load

Pre-load

ROCKWELL MIN. THICKNESS

    20 - 70 HRC

Type of indenter
Preliminary

force (N) Total force (N) Range

HRA Diamond cone 98.07 20 - 95 HRA
HRB 1/16” Ball 98.07 10 - 100 HRB
HRC Diamond cone 98.07 
HRD Diamond cone 98.07 40 - 77 HRD
HRE 1/8” Ball 98.07 70 - 200 HRE
HRF 1/16” Ball 98.07 60 - 100 HRE
HRG 1/16” Ball 98.07 30 - 94 HRG
HRH 1/8” Ball 98.07 80 - 100 HRH
HRK 1/8” Ball 98.07 40 - 100 HRK
HR15N Diamond cone 29.42 70 - 94 HR15N
HR30N Diamond cone 29.42 42 - 86 HR30N
HR45N Diamond cone 29.42 20 - 77 HR45N
HR15T 1/16” Ball 29.42 67 - 93 HR15T
HR30T 1/16” Ball 29.42 29 - 82 HR30T
HR45T 1/16” Ball 29.42 10 - 72 HR45T

Scale

Thickness (mm)

Hardness (HK)

Scale Permissible
repeatability (HR)

Hardness Error (HR)

HRA

HRB

HRC

HRD

HRE

HRF

HRG

HRT

HRH

HRK

HRN

≤ 0.02 (100 - H) or 0.8 

≤ 0.04 (130 - H)  

40 ≤ HR ≤ 60 
 60 < HR ≤ 80 
 80 < HR ≤ 100

≤ 0.02 (100 - H) or 0.8 

≤ 0.02 (100 - H) or 0.8  

≤ 0.04 (130 - H) 

   ≤ 0.04 (130 - H)  

≤ 0.04 (130 - H) 

≤ 0.04 (130 - H) 

≤ 0.04 (130 - H) 

≤ 0.04 (100 - H) or 1.2 

≤ 0.06 (100 - H) or 2 .4  

All

All

20 ≤ HR ≤ 75
75 < HR ≤ 95 

10 ≤ HR ≤ 45
45 < HR ≤ 80 

    HR > 80 

10 ≤ HR ≤ 70 
40 ≤ HR ≤ 70
70 < HR ≤ 77 

70 ≤ HR ≤ 90
90 < HR ≤ 100 

60 ≤ HR ≤ 90
90 < HR ≤ 100 

30 ≤ HR ≤ 50
50 < HR ≤ 75 

   75 < HR ≤ 94 

80 ≤ HR ≤ 100 

ROCKWELL ISO 6508-2

KNOOP ISO 4545 

Rockwell regular scalesKNOOP SCALES

Hardness symbol Total force (N) Approximate kgf  equivalent

0.010
0.020
0.025
0.050
0.100
0.200
0.300
0.500
1.000
2.000

a

d

>3
.5

 d
1

>3
,5

 d
1

d1

> d

136°

172.5°

Hardness (HK)

100 ≤ HK ≤ 250
100 < HK ≤ 650
HK > 650

Load (N) Permissible error 
(± %)

    18 
     10 
     8

100 ≤ HK ≤ 250
250 < HK ≤ 650
HK > 650

F ≤ 4.903N

F > 4.903N

Permissible
repeatability (%)

    16 
     10 
      8 

        2   

F

KNOOP ISO 4545-2 

< 70 HBW

-       3.0       3.0 

ROCKWELL SCALES

HV 0.01
HV 0.015
HV 0.02
HV 0.025
HV 0.05
HV 0.01

0.09807
0.1471
0.1961
0.2452
0.4903
0.9807

HV 0.2
HV 0.3
HV 0.5
HV 1
HV 2
HV 3

1.961
2.942
4.903
9.807
19.61
29.42

HV 5
HV 10
HV 20
HV 30
HV 50
HV 100

49.03
98.07
196.1
294.2
490.3
980.7

BRINELL

VICKERS SCALES

VICKERS MIN. THICKNESS

  0.09807
  0.1961
  0.2452
  0.4903
  0.9807
  1.961
  2.942
  4.903
  9.807
  19.61

0.01
0.02
0.025
0.05
0.1
0.2
0.3
0.5
1
2

HK
HK
HK
HK
HK
HK
HK
 HK
HK
HK

10
5

2.5
1

10
5

2.5
1

10
5

2.5
1

10
5

2.5
1

10
5

2.5
1

980.7
245.2
61.29
9.807
2452
612.9
153.2
24.52
4903
1226
306.5
49.03
9807
2452
612.9
98.07

29420
7355
1839
294.2

2
1.5

4
3
2

1.5
2

1.5

2.5
2

3
2

6
4.5

3

2

4
3
2

2

3

588.4
980.7 
1471
980.7 
980.7 
588.4 
1471
588.4 
1471
147.1
294.2
441.3
147.1
294.2
441.3 
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500 600400300 700 800 900 1000 1500 2000

HV 5

HV 10

 -   

 -   

 -   

 -   

 32 

 26 

 23 

 21 

 15 

 11 

 8 

 7 

 5 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 16 

 12 

 10 

 8 

 6 

 5 

 4 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 25 

 18 

 15 

 12 

 9 

 7 

 6 

 6 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 35 

 25 

 21 

 16 

 12 

 10 

 9 

 8 

 6 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 -   

 35 

 29 

 23 

 16 

 14 

 12 

 11 

 8 

 6 

 4 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 -   

 -   

 -   

 32 

 23 

 19 

 16 

 15 

 11 

 8 

 6 

 5 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 3 

 -   

 -   

 -   

 39 

 28 

 23 

 20 

 18 

 13 

 9 

 7 

 6 

 5 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 39 

 32 

 28 

 25 

 18 

 13 

 9 

 8 

 6 

 5 

 4 

 3 

 3 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 35 

 29 

 25 

 23 

 16 

 12 

 9 

 7 

 6 

 4 

 3 

 3 

 3 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 -   

 34 

 30 

 27 

 19 

 14 

 10 

 8 

 7 

 5 

 4 

 4 

 3 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 -   

 37 

 32 

 29 

 21 

 15 

 11 

 9 

 7 

 5 

 4 

 4 

 4 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 -   

 39 

 34 

 30 

 22 

 16 

 11 

 9 

 8 

 6 

 4 

 4 

 4 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 -   

 -   

 35 

 32 

 23 

 16 

 12 

 10 

 8 

 6 

 4 

 4 

 4 

 3 

 3 

 3 

 -   

 -   

 -   

 -   

 -   

 -   

 -   

 39 

 28 

 20 

 14 

 12 

 9 

 7 

 5 

 5 

 4 

 4 

 4 

 3 

 -   

 -   

 -   

 -   

 -   

 -   

 -   

 -   

 32 

 23 

 16 

 14 

 11 

 8 

 6 

 5 

 5 

 4 

 4 

 3 

Lower hardness materials often exhibit higher values of repeatability than those for higher hardness materials.

KNOOP MIN. THICKNESS

10

100
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1000

0.3 0.5

HK 0,001
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For Intermediate values, the error may be obtained by interpolation.
The values   are rounded down to an integer.
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This worksheet shows an extract of the respective standards and does not replace a standard. Printing errors and omissions excepted.

Visit us at:

www.innovatest-europe.com

ISO 18265BRINELL HARDNESS VALUES
Indenter 10 5 2.5 (mm) 10 5 2.5 (mm) 10 5 2.5

3000 750 187.5 1000 250 62.5 500 125 31.25

HBW30 HBW10 HBW5
95.5 6.00 3.00 1.50 31.8 6.00 3.00 1.50 15.9 6.00 3.00 1.50
96.9 5.96 2.98 1.49 32.3 5.96 2.98 1.49 16.2 5.96 2.98 1.49
98.4 5.92 2.96 1.48 32.8 5.92 2.96 1.48 16.4 5.92 2.96 1.48
99.9 5.88 2.94 1.47 33.3 5.88 2.94 1.47 16.7 5.88 2.94 1.47
101 5.84 2.92 1.46 33.8 5.84 2.92 1.46 16.9 5.84 2.92 1.46
103 5.80 2.90 1.45 34.3 5.80 2.90 1.45 17.2 5.80 2.90 1.45
105 5.76 2.88 1.44 34.9 5.76 2.88 1.44 17.4 5.76 2.88 1.44
106 5.72 2.86 1.43 35.4 5.72 2.86 1.43 17.7 5.72 2.86 1.43
108 5.68 2.84 1.42 36.0 5.68 2.84 1.42 18.0 5.68 2.84 1.42
110 5.64 2.82 1.41 36.5 5.64 2.82 1.41 18.3 5.64 2.82 1.41
111 5.60 2.80 1.40 37.1 5.60 2.80 1.40 18.6 5.60 2.80 1.40
113 5.56 2.78 1.39 37.7 5.56 2.78 1.39 18.9 5.56 2.78 1.39
115 5.52 2.76 1.38 38.3 5.52 2.76 1.38 19.2 5.52 2.76 1.38
117 5.48 2.74 1.37 38.9 5.48 2.74 1.37 19.5 5.48 2.74 1.37
119 5.44 2.72 1.36 39.6 5.44 2.72 1.36 19.8 5.44 2.72 1.36
121 5.40 2.70 1.35 40.2 5.40 2.70 1.35 20.1 5.40 2.70 1.35
123 5.36 2.68 1.34 40.9 5.36 2.68 1.34 20.4 5.36 2.68 1.34
125 5.32 2.66 1.33 41.5 5.32 2.66 1.33 20.8 5.32 2.66 1.33
127 5.28 2.64 1.32 42.2 5.28 2.64 1.32 21.1 5.28 2.64 1.32
129 5.24 2.62 1.31 42.9 5.24 2.62 1.31 21.5 5.24 2.62 1.31
131 5.20 2.60 1.30 43.7 5.20 2.60 1.30 21.8 5.20 2.60 1.30
133 5.16 2.58 1.29 44.4 5.16 2.58 1.29 22.2 5.16 2.58 1.29
135 5.12 2.56 1.28 45.1 5.12 2.56 1.28 22.6 5.12 2.56 1.28
138 5.08 2.54 1.27 45.9 5.08 2.54 1.27 23.0 5.08 2.54 1.27
140 5.04 2.52 1.26 46.7 5.04 2.52 1.26 23.4 5.04 2.52 1.26
143 5.00 2.50 1.25 47.5 5.00 2.50 1.25 23.8 5.00 2.50 1.25
145 4.96 2.48 1.24 48.3 4.96 2.48 1.24 24.2 4.96 2.48 1.24
148 4.92 2.46 1.23 49.2 4.92 2.46 1.23 24.6 4.92 2.46 1.23
150 4.88 2.44 1.22 50.1 4.88 2.44 1.22 25.0 4.88 2.44 1.22
153 4.84 2.42 1.21 51.0 4.84 2.42 1.21 25.5 4.84 2.42 1.21
156 4.80 2.40 1.20 51.9 4.80 2.40 1.20 25.9 4.80 2.40 1.20
158 4.76 2.38 1.19 52.8 4.76 2.38 1.19 26.4 4.76 2.38 1.19
161 4.72 2.36 1.18 53.8 4.72 2.36 1.18 26.9 4.72 2.36 1.18
164 4.68 2.34 1.17 54.8 4.68 2.34 1.17 27.4 4.68 2.34 1.17
167 4.64 2.32 1.16 55.8 4.64 2.32 1.16 27.9 4.64 2.32 1.16
170 4.60 2.30 1.15 56.8 4.60 2.30 1.15 28.4 4.60 2.30 1.15
174 4.56 2.28 1.14 57.9 4.56 2.28 1.14 28.9 4.56 2.28 1.14
177 4.52 2.26 1.13 59.0 4.52 2.26 1.13 29.5 4.52 2.26 1.13
180 4.48 2.24 1.12 60.1 4.48 2.24 1.12 30.0 4.48 2.24 1.12
184 4.44 2.22 1.11 61.2 4.44 2.22 1.11 30.6 4.44 2.22 1.11
187 4.40 2.20 1.10 62.4 4.40 2.20 1.10 31.2 4.40 2.20 1.10
191 4.36 2.18 1.09 63.6 4.36 2.18 1.09 31.8 4.36 2.18 1.09
195 4.32 2.16 1.08 64.9 4.32 2.16 1.08 32.4 4.32 2.16 1.08
198 4.28 2.14 1.07 66.2 4.28 2.14 1.07 33.1 4.28 2.14 1.07
202 4.24 2.12 1.06 67.5 4.24 2.12 1.06 33.7 4.24 2.12 1.06
207 4.20 2.10 1.05 68.8 4.20 2.10 1.05 34.4 4.20 2.10 1.05
211 4.16 2.08 1.04 70.2 4.16 2.08 1.04 35.1 4.16 2.08 1.04
215 4.12 2.06 1.03 71.7 4.12 2.06 1.03 35.8 4.12 2.06 1.03
219 4.08 2.04 1.02 73.2 4.08 2.04 1.02 36.6 4.08 2.04 1.02
224 4.04 2.02 1.01 74.7 4.04 2.02 1.01 37.3 4.04 2.02 1.01
229 4.00 2.00 1.00 76.3 4.00 2.00 1.00 38.1 4.00 2.00 1.00
234 3.96 1.98 0.99 77.9 3.96 1.98 0.99 38.9 3.96 1.98 0.99
239 3.92 1.96 0.98 79.5 3.92 1.96 0.98 39.8 3.92 1.96 0.98
244 3.88 1.94 0.97 81.3 3.88 1.94 0.97 40.6 3.88 1.94 0.97
249 3.84 1.92 0.96 83.0 3.84 1.92 0.96 41.5 3.84 1.92 0.96
255 3.80 1.90 0.95 84.9 3.80 1.90 0.95 42.4 3.80 1.90 0.95
260 3.76 1.88 0.94 86.8 3.76 1.88 0.94 43.4 3.76 1.88 0.94
266 3.72 1.86 0.93 88.7 3.72 1.86 0.93 44.4 3.72 1.86 0.93
272 3.68 1.84 0.92 90.7 3.68 1.84 0.92 45.4 3.68 1.84 0.92
278 3.64 1.82 0.91 92.8 3.64 1.82 0.91 46.4 3.64 1.82 0.91
285 3.60 1.80 0.90 95.0 3.60 1.80 0.90 47.5 3.60 1.80 0.90
292 3.56 1.78 0.89 97.2 3.56 1.78 0.89 48.6 3.56 1.78 0.89
298 3.52 1.76 0.88 99.5 3.52 1.76 0.88 49.7 3.52 1.76 0.88
306 3.48 1.74 0.87 102 3.48 1.74 0.87 50.9 3.48 1.74 0.87
313 3.44 1.72 0.86 104 3.44 1.72 0.86 52.2 3.44 1.72 0.86
321 3.40 1.70 0.85 107 3.40 1.70 0.85 53.4 3.40 1.70 0.85
329 3.36 1.68 0.84 110 3.36 1.68 0.84 54.8 3.36 1.68 0.84
337 3.32 1.66 0.83 112 3.32 1.66 0.83 56.1 3.32 1.66 0.83
345 3.28 1.64 0.82 115 3.28 1.64 0.82 57.5 3.28 1.64 0.82
354 3.24 1.62 0.81 118 3.24 1.62 0.81 59.0 3.24 1.62 0.81
363 3.20 1.60 0.80 121 3.20 1.60 0.80 60.5 3.20 1.60 0.80
373 3.16 1.58 0.79 124 3.16 1.58 0.79 62.1 3.16 1.58 0.79
383 3.12 1.56 0.78 128 3.12 1.56 0.78 63.8 3.12 1.56 0.78
393 3.08 1.54 0.77 131 3.08 1.54 0.77 65.5 3.08 1.54 0.77
404 3.04 1.52 0.76 135 3.04 1.52 0.76 67.3 3.04 1.52 0.76
415 3.00 1.50 0.75 138 3.00 1.50 0.75 69.1 3.00 1.50 0.75
426 2.96 1.48 0.74 142 2.96 1.48 0.74 71.0 2.96 1.48 0.74
438 2.92 1.46 0.73 146 2.92 1.46 0.73 73.0 2.92 1.46 0.73
451 2.88 1.44 0.72 150 2.88 1.44 0.72 75.1 2.88 1.44 0.72
464 2.84 1.42 0.71 155 2.84 1.42 0.71 77.3 2.84 1.42 0.71
477 2.80 1.40 0.70 159 2.80 1.40 0.70 79.6 2.80 1.40 0.70
492 2.76 1.38 0.69 164 2.76 1.38 0.69 81.9 2.76 1.38 0.69
507 2.72 1.36 0.68 169 2.72 1.36 0.68 84.4 2.72 1.36 0.68
522 2.68 1.34 0.67 174 2.68 1.34 0.67 87.0 2.68 1.34 0.67
538 2.64 1.32 0.66 179 2.64 1.32 0.66 89.7 2.64 1.32 0.66
555 2.60 1.30 0.65 185 2.60 1.30 0.65 92.6 2.60 1.30 0.65
573 2.56 1.28 0.64 191 2.56 1.28 0.64 95.5 2.56 1.28 0.64
592 2.52 1.26 0.63 197 2.52 1.26 0.63 98.6 2.52 1.26 0.63
611 2.48 1.24 0.62 204 2.48 1.24 0.62 102 2.48 1.24 0.62
632 2.44 1.22 0.61 211 2.44 1.22 0.61 105 2.44 1.22 0.61
653 2.40 1.20 0.60 218 2.40 1.20 0.60 109 2.40 1.20 0.60

HARDNESS CONVERSION CHART
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VICKERS HARDNESS VALUES
HV 0.05 0.1 0.2 0.5 1 2 5 10 30 50 100

d (µm)

80  34.0  48.1  68.1  108  152  215  340  482  834  1.077  -
85  33.0  46.7  66.1  104  148  209  330  467  809  1.044  -
90  32.1  45.4  64.2  102  144  203  321  454  786  1.015  -
95  31.2  44.2  62.5  98.8  140  198  312  442  765  988  1.397 

100  30.4  43.1  60.9  96.3  136  193  305  431  746  963  1.362 
105  29.7  42.0  59.4  94.0  133  188  297  420  728  940  1.329 
110  29.0  41.1  58.1  91.8  130  184  290  411  711  918  1.298 
115  28.4  40.2  56.8  89.8  127  180  284  402  696  898  1.270 
120  27.8  39.3  55.6  87.9  124  176  278  393  681  879  1.243 
125  27.2  38.5  54.5  86.1  122  172  272  385  667  861  1.218 
130  26.7  37.8  53.4  84.5  119  169  267  378  654  845  1.194 
135  26.2  37.1  52.4  82.9  117  166  262  371  642  829  1.172 
140  25.7  36.4  51.5  81.4  115  163  257  364  630  814  1.151 
145  25.3  35.8  50.6  80.0  113  160  253  358  619  800  1.131 
150  24.9  35.2  49.7  78.6  111  157  249  352  609  786  1.112 
155  24.5  34.6  48.9  77.3  109  155  245  346  599  773  1.094 
160  24.1  34.0  48.1  76.1  108  152  241  340  590  761  1.077 
165  23.7  33.5  47.4  75.0  106  150  237  335  581  750  1.060 
170  23.4  33.0  46.7  73.9  104  148  234  330  572  739  1.044 
175  23.0  32.6  46.0  72.8  103  146  230  326  564  728  1.029 
180  22.7  32.1  45.4  71.8  102  144  227  321  556  718  1.015 
185  22.4  31.7  44.8  70.8  100  142  224  317  548  708  1.001 
190  22.1  31.2  44.2  69.9  98.8  140  221  312  541  699  988 
195  21.8  30.8  43.6  69.0  97.5  138  218  308  534  690  975 
200  21.5  30.4  43.1  68.1  96.3  136  215  305  527  681  963 
205  21.3  30.1  42.5  67.3  95.1  135  213  301  521  673  951 
210  21.0  29.7  42.0  66.4  94.0  133  210  297  515  665  940 
215  20.8  29.4  41.5  65.7  92.9  131  208  294  509  657  929 
220  20.5  29.0  41.1  64.9  91.8  130  205  290  503  649  918 
225  20.3  28.7  40.6  64.2  90.8  128  203  287  497  642  908 
230  20.1  28.4  40.2  63.5  89.8  127  201  284  492  635  898 
235  -  28.1  39.7  62.8  88.8  126  199  281  487  628  888 
240  -  27.8  39.3  62.2  87.9  124  197  278  482  622  879 
245  -  27.5  38.9  61.5  87.0  123  195  275  477  615  870 
250  -  27.2  38.5  60.9  86.1  122  193  272  472  609  861 
255  -  27.0  38.1  60.3  85.3  121  191  270  467  603  853 
260  -  26.7  37.8  59.7  84.5  119  189  267  463  597  845 
265  -  26.5  37.4  59.2  83.7  118  187  265  458  592  837 
270  -  26.2  37.1  58.6  82.9  117  185  262  454  586  829 
275  -  26.0  36.7  58.1  82.1  116  184  260  450  581  821 
280  -  25.7  36.4  57.5  81.4  115  182  257  446  575  814 
285  -  25.5  36.1  57.0  80.7  114  180  255  442  570  807 
290  -  25.3  35.8  56.5  80.0  113  179  253  438  565  800 
295  -  25.1  35.5  56.1  79.3  112  177  251  434  561  793 
300  -  24.9  35.2  55.6  78.6  111  176  249  431  556  786 
310  -  24.5  34.6  54.7  77.3  109  173  245  424  547  773 
320  -  24.1  34.0  53.8  76.1  108  170  241  417  538  761 
330  -  23.7  33.5  53.0  75.0  106  168  237  411  530  750 
340  -  23.4  33.0  52.2  73.9  104  165  234  405  522  739 
350  -  23.0  32.6  51.5  72.8  103  163  230  399  515  728 
360  -  22.7  32.1  50.7  71.8  102  161  227  393  508  718 
370  -  22.4  31.7  50.1  70.8  100  158  224  388  501  708 
380  -  22.1  31.2  49.4  69.9  98.8  156  221  383  494  699 
390  -  21.8  30.8  48.8  69.0  97.5  154  218  378  488  690 
400  -  21.5  30.4  48.1  68.1  96.3  152  215  373  482  681 
410  -  21.3  30.1  47.6  67.3  95.1  150  213  368  476  673 
420  -  21.0  29.7  47.0  66.4  94.0  149  210  364  470  665 
430  -  20.8  29.4  46.4  65.7  92.9  147  208  360  464  657 
440  -  20.5  29.0  45.9  64.9  91.8  145  205  356  459  649 
450  -  20.3  28.7  45.4  64.2  90.8  144  203  352  454  642 
460  -  20.1  28.4  44.9  63.5  89.8  142  201  348  449  635 
470  -  -  28.1  44.4  62.8  88.8  141  199  344  444  628 
480  -  -  27.8  44.0  62.2  87.9  139  197  340  440  622 
490  -  -  27.5  43.5  61.5  87.0  138  195  337  435  615 
500  -  -  27.2  43.1  60.9  86.1  136  193  334  431  609 
510  -  -  27.0  42.6  60.3  85.3  135  191  330  426  603 
520  -  -  26.7  42.2  59.7  84.5  134  189  327  422  597 
530  -  -  26.5  41.8  59.2  83.7  132  187  324  418  592 
540  -  -  26.2  41.4  58.6  82.9  131  185  321  414  586 
550  -  -  26.0  41.1  58.1  82.1  130  184  318  411  581 
560  -  -  25.7  40.7  57.5  81.4  129  182  315  407  575 
570  -  -  25.5  40.3  57.0  80.7  128  180  312  403  570 
580  -  -  25.3  40.0  56.5  80.0  126  179  310  400  565 
590  -  -  25.1  39.6  56.1  79.3  125  177  307  396  561 
600  -  -  24.9  39.3  55.6  78.6  124  176  305  393  556 
610  -  -  24.7  39.0  55.1  78.0  123  174  302  390  551 
620  -  -  24.5  38.7  54.7  77.3  122  173  300  387  547 
630  -  -  24.3  38.4  54.3  76.7  121  172  297  384  543 
640  -  -  24.1  38.1  53.8  76.1  120  170  295  381  538 
650  -  -  23.9  37.8  53.4  75.5  119  169  293  378  534 
660  -  -  23.7  37.5  53.0  75.0  119  168  290  375  530 
670  -  -  23.5  37.2  52.6  74.4  118  166  288  372  526 
680  -  -  23.4  36.9  52.2  73.9  117  165  286  369  522 
690  -  -  23.2  36.7  51.8  73.3  116  164  284  367  518 
700  -  -  23.0  36.4  51.5  72.8  115  163  282  364  515 
720  -  -  22.7  35.9  50.7  71.8  114  161  278  359  508 
740  -  -  22.4  35.4  50.1  70.8  112  158  274  354  501 
760  -  -  22.1  34.9  49.4  69.9  111  156  271  349  494 
780  -  -  21.8  34.5  48.8  69.0  109  154  267  345  488 
800  -  -  21.5  34.0  48.1  68.1  108  152  264  340  482 
820  -  -  21.3  33.6  47.6  67.3  106  150  261  336  476 
840  -  -  21.0  33.2  47.0  66.4  105  149  257  332  470 
860  -  -  20.8  32.8  46.4  65.7  104  147  254  328  464 
880  -  -  20.5  32.5  45.9  64.9  103  145  251  325  459 
900  -  -  20.3  32.1  45.4  64.2  102  144  249  321  454 
920  - -  20.1  31.7  44.9  63.5  100  142  246  318  449 
940  -  -  -  31.4  44.4  62.8  99.3  141  243  314 444
960  -  -  -  31.1  44.0  62.2  98.3  139  241  311 440
980  -  -  -  30.8  43.5  61.5  97.3  138  238  308 435

1000  -  -  -  30.4  43.1  60.9  96.3  136  236  305 431

ISO 18265
HV HBW30 HRC HRB HRA HR15N HR30N HR45N HR15T HR30T HR45T HRF HK LEEB D

Diamond
pyramid

Cone

150 kg

1/16”

100 kg

Cone 

60 kg

Cone 

15 kg

Cone 

30 kg

Cone 

45 kg

1/16”

15 kg

1/16”

30 kg

1/16”

45 kg

1/16”

60 kg
(MPa)

Diamond
Knoop

HLD

80 76.0 - - - - - - 69.5 37.2 4.2 - 255 - 299
85 80.7 - 41.0 - - - - 71.0 41.0 10.0 - 270 - 310
90 85.5 - 48.0 - - - - 73.0 44.2 15.8 82.6 285 - 320
95 90.2 - 52.0 - - - - 74.5 47.5 21.5 84.8 305 - 330

100 95.0 - 56.2 - - - - 76.0 50.5 25.5 87.0 320 112 340
105 99.8 - 59.3 - - - - 77.3 52.5 28.8 88.8 335 118 348
110 105 - 62.3 - - - - 78.8 55.2 32.5 90.5 350 124 357
115 109 - 64.5 - - - - 79.5 57.0 35.5 92.1 370 128 365
120 114 - 66.7 - - - - 80.7 59.0 38.2 93.6 385 134 373
125 119 - 69.0 - - - - 81.8 60.8 41.0 95.0 400 139 380
130 124 - 71.2 - - - - 82.5 62.5 43.5 96.4 415 143 388
135 128 - 73.1 - - - - 83.0 64.0 45.5 97.7 430 147 395
140 133 - 75.0 - - - - 84.0 65.5 47.5 99.0 450 155 402
145 138 - 76.9 - - - - 84.5 66.5 49.5 100.0 465 158 408
150 143 - 78.7 - - - - 85.3 67.8 51.2 101.4 480 164 415
155 147 - 80.2 - - - - 85.8 69.0 52.8 102.5 495 168 422
160 152 - 81.7 - - - - 86.4 69.9 54.4 103.60 510 174 428
165 156 - 83.4 - - - - 87.1 70.7 55.8 104.60 530 180 434
170 162 - 85.0 - - - - 87.4 71.8 57.2 105.50 545 185 440
175 166 - 86.1 - - - - 87.8 72.8 58.5 106.40 560 190 446
180 171 - 87.1 - - - - 88.1 73.7 59.7 107.20 575 196 452
185 176 - 88.3 - - - - 88.7 74.5 60.5 108.00 595 201 458
190 181 - 89.5 - - - - 89.1 75.2 61.4 108.70 610 206 463
195 185 - 90.5 - - - - 89.4 75.7 62.4 109.40 625 211 469
200 190 - 91.5 - - - - 89.7 76.3 63.4 110.10 640 216 474
205 195 - 92.5 - - - - 90.1 77.0 64.3 110.70 660 221 480
210 199 - 93.5 - - - - 90.5 77.6 65.2 111.30 675 226 485
215 204 - 94.0 - - - - 90.8 78.3 66.1 111.90 690 230 491
220 209 - 95.0 - - - - 91.0 79.0 67.0 112.40 705 234 496
225 214 - 96.0 - - - - 91.4 79.5 67.7 112.90 720 238 501
230 219 - 96.7 - - - - 91.7 80.1 68.4 113.40 740 - 506
235 223 - 97.4 - - - - 92.0 80.6 69.1 113.90 755 246 511
240 228 20.3 98.1 60.7 69.6 41.7 19.9 92.2 80.9 69.9 114.30 770 - 516
245 233 21.3 98.8 61.2 70.1 42.5 21.1 92.4 81.3 70.6 114.70 785 258 521
250 238 22.2 99.5 61.6 70.6 43.4 22.2 92.6 81.7 71.2 115.10 800 - 526
255 242 23.1 100.3 62.0 71.1 44.2 23.2 92.7 82.1 71.8 - 820 - 531
260 247 24.0 101.0 62.4 71.6 45.0 24.3 92.8 82.5 72.3 - 835 272 535
265 252 24.8 101.5 62.7 72.1 45.7 25.2 93.0 82.9 72.9 - 850 278 540
270 257 25.6 102.0 63.1 72.6 46.4 26.2 93.2 83.3 73.4 - 865 283 545
275 261 26.4 103.0 63.5 73.0 47.2 27.1 93.5 83.7 73.9 - 880 - 549
280 266 27.1 104.0 63.8 73.4 47.8 27.9 93.7 84.1 74.5 - 900 290 554
285 271 27.8 104.5 64.2 73.8 48.4 28.7 94.0 84.5 75.0 - 915 297 558
290 276 28.5 105.0 64.5 74.2 49.0 29.5 94.1 84.7 75.4 - 930 - 563
295 280 29.2 - 64.8 74.6 49.7 30.4 94.2 84.9 75.8 - 950 - 567
300 285 29.8 - 65.2 74.9 50.2 31.1 94.3 85.1 76.2 - 965 208 571
310 295 31.0 - 65.8 75.6 51.3 32.5 - - - - 995 318 580
320 304 32.2 - 66.4 76.2 52.3 33.9 - - - - 1030 327 588
330 314 33.3 - 67.0 76.8 53.6 35.2 - - - - 1060 337 596
340 323 34.4 - 67.6 77.4 54.4 36.5 - - - - 1095 - 604
350 333 35.5 - 68.1 78.0 55.4 37.8 - - - - 1125 355 612
360 342 36.6 - 68.7 78.6 56.4 39.1 - - - - 1155 367 619
370 352 37.7 - 69.2 79.2 57.4 40.4 - - - - 1190 378 627
380 361 38.8 - 69.8 79.8 58.4 41.7 - - - - 1220 389 634
390 371 39.8 - 70.3 80.3 59.3 42.9 - - - - 1255 400 641
400 380 40.8 - 70.8 80.8 60.2 44.1 - - - - 1290 412 648
410 390 41.8 - 71.4 81.4 61.1 45.3 - - - - 1320 424 655
420 399 42.7 - 71.8 81.8 61.9 46.4 - - - - 1350 435 661
430 409 43.6 - 72.3 82.3 62.7 47.4 - - - - 1385 448 668
440 418 44.5 - 72.8 82.8 53.5 48.4 - - - - 1420 - 675
450 428 45.3 - 73.3 83.2 64.3 49.4 - - - - 1455 482 681
460 460 46.1 - 73.6 83.6 64.9 50.4 - - - - 1485 495 687
470 447 46.9 - 74.1 83.9 65.7 51.3 - - - - 1520 - 693
480 456 47.7 - 74.5 84.3 66.4 52.2 - - - - 1555 - 699
490 466 48.4 - 74.9 84.7 67.1 53.1 - - - - 1595 - -
500 475 49.1 - 75.3 85.0 67.7 53.9 - - - - 1630 - -
510 485 49.8 - 75.7 85.4 68.3 54.7 - - - - 1665 526 -
520 494 50.5 - 76.1 85.7 69.0 55.6 - - - - 1700 539 -
530 504 51.1 - 76.4 86.0 69.5 56.2 - - - - 1740 - -
540 513 51.7 - 76.7 86.3 70.0 57.0 - - - - 1775 - -
550 523 52.3 - 77.0 86.6 70.5 57.8 - - - - 1810 - -
560 523 53.0 - 77.4 86.9 71.2 58.6 - - - - 1845 594 -
570 542 53.6 - 77.8 87.2 71.7 59.3 - - - - 1880 - -
580 551 54.1 - 78.0 87.5 72.1 59.9 - - - - 1920 615 -
590 561 54.7 - 78.4 87.8 72.7 60.5 - - - - 1955 626 -
600 570 55.2 - 78.6 88.0 73.2 61.2 - - - - 1995 - -
610 580 55.7 - 78.9 88.0 73.7 61.7 - - - - 2030 647 -
620 589 56.3 - 79.2 88.5 74.2 62.4 - - - - 2070 - -
630 599 56.8 - 79.5 88.8 74.6 63.0 - - - - 2105 667 -
640 608 57.3 - 79.8 89.0 75.1 63.5 - - - - 2145 - -
650 618 57.8 - 80.0 89.2 75.5 64.1 - - - - 2180 687 -
660 - 58.3 - 80.3 89.5 75.9 64.7 - - - - - - -
680 - 59.2 - 80.8 89.8 76.8 65.7 - - - - - - -
700 - 60.1 - 81.3 90.3 77.6 66.7 - - - - - - -
720 - 61.0 - 81.8 90.7 78.4 67.7 - - - - - 732 -
740 - 61.8 - 82.2 91.0 79.1 68.6 - - - - - 754 -
780 - 63.3 - 83.0 91.5 80.4 70.2 - - - - - - -
800 - 64.0 - 83.4 91.8 81.1 71.0 - - - - - 822 -
820 - 64.7 - 83.8 92.1 81.7 71.8 - - - - - - -
840 - 65.3 - 84.10 92.3 82.2 72.2 - - - - - - -
860 - 65.9 - 84.40 92.5 82.7 73.1 - - - - - - -
880 - 66.4 - 84.70 92.7 83.1 73.6 - - - - - - -
900 - 67.0 - 85.00 92.9 83.6 74.2 - - - - - 895 -
920 - 67.5 - 85.30 93.0 84.0 74.8 - - - - - - -
940 - 68.0 - 85.60 93.2 84.4 75.4 - - - - - 920 -

Tensile 
strength

HARDNESS CONVERSION CHART

 ISO 18265




