HARDNESS TESTING INFO CHART

BRINELL ISO 6506 VICKERS ISO 6507 ROCKWELL ISO 6508 ISO 4545
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Ball diameter

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

1

BRINELL SCALES ROCKWELL SCALES

. Force diam. ratio | Hardness range
10

HBW 10/100 980.7
HBW 5/25 5 245.2
HBW 2.5/6.25 25 61.29
HBW 1/1 1 9.807
HBW 10/250 10 2452
HBW 5/62.5 5 612.9
HBW 2.5/15.625 25 153.2
HBW 1/2.5 1 24.52
HBW 10/500 10 4903

VICKERS SCALES KNOOP SCALES

Micro Vickers Low force Vickers Vickers

Hardness symbol | Total force (N) | Approximate kgf equivalent

20-95HRA
10- 100 HRB
20- 70 HRC HK 0.025
40-77 HRD HK 0.05
70 - 200 HRE HK 0.1
60 - 100 HRE

Diamond cone
1/16" Ball
Diamond cone

HK 0.01
HK 0.02

0.09807
0.1961
0.2452
0.4903
0.9807
HK 0.2 1.961
30-94 HRG HK 0.3 2.942

80 - 100 HRH HK 0.5 4.903
<0 VYIRS HK 1 9.807

3.18-21.8
HV 0.01 0.09807

HV 0.015 0.1471
HV 0.02 0.1961
HV 0.025 0.2452
HV 0.05 0.4903
HV 0.01 0.9807

Diamond cone
1/8" Ball

1/16" Ball
1/16" Ball

1/8" Ball

1/8" Ball

7.96 - 54.5

HBW 5/125
HBW 2.5/31.25
HBW 1/5

HBW 10/1000
HBW 5/250
HBW 2.5/62.5

5
2.5
1
10
5
2.5

1226
306.5
49.03

9807

2452
612.9

15.9-109

31.8-218

Diamond cone
Diamond cone
Diamond cone
1/16" Ball
1/16" Ball
1/16" Ball

70-94 HR15N
42 - 86 HR30N
20-77 HR45N
67 - 93 HR15T
29 -82 HR30T
10-72 HR45T

HK 2

19.61

HBW 1/10 1 98.07
HBW 10/3000 10 29420
HBW 5/750 5 7355
HBW 2.5/187.5 25 1839
HBW 1/30 1 294.2

95.5-653

BRINELL MIN. THICKNESS VICKERS MIN. THICKNESS KNOOP MIN. THICKNESS

Diameter indent (mm) Hardness (HV) Hardness (HR) Hardness (HK)
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Thickness (mm) Thickness (mm) Thickness (mm) Thickness (mm)

BRINELL ISO 6506-2 VICKERS ISO 6508-2 ISO 4545-2

Hardness (HV)

ISO 6507-2 KNOOP

Permissible repeatability (%)

ROCKWELL

Permissible Permissible error
repeatability (%) (%)

Permissible
repeatability (HR)

Permissible
repeatability (%)

Hardness Error (HR) Hardness (HK) Load (N)

Hardness Permissible error (+%)

HV 5 < HV <100 HV 0.2 <HV <5

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

Permissible error (%)

25 50 100 200 300 400 500 600 700 800 900 1000
“Bzolz2R:“B-B-B-B-B- 0 B
20 24 28 31 34 37 -B -
17 20 22 23 26 28
12 14 15 19 20
1M 11 13 14
9 10 12
7 8

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

Load factor 30 <0.02(100-H) or0.8

<250 HBW d d 12
250 <HBW < 450
> 450 HBW

F <4.903N
<0.04 (130 - H)

F >4.903N

>250 HV <0.02 (100 - H) or 0.8

Load factor 10 <0.02(100-H) or 0.8

< 100 HBW
100 < HBW <200
> 200 HBW

Lower hardness materials often exhibit higher values of repeatability than those for higher hardness materials. <0.04(130-H)

Permissible error (%)

10 25 50 100 200 300 400 500 600 700 800 900 1000 1500 2000
HV 0.001 16 25 35 -
HV 0.002 12 18 25 35
HV 0.003 15 21 29
HV 0.005 12 16
HV 0.01 12

HV 0.015 10
Load factor 2.5 HV 0.02

<= HV 0.025

- . . HV 0.05

) | . HV 0.1
HV 0.2
HV 0.3
HV 0.5
HV 1
HV 2
HV 2.5
HV 3
HV 4
HV 5
HV 10

=
o

<0.04 (130 - H) HK 0.001

30 < HR < 50 Hi0.002
50<HR<75 <0.04(130-H) HK 0.005

75 <HR < 94 ' TR
80 <HR <100 <0.04 (130-H) HK 0.02

40 <HR <60 HK 0.025

60 <HR <80 HK 0.05
80<HR <100
HK 0.1

All <0.04 (100-H) or 1.2 HK 0.2
HK 0.3
HK 0.5
HK 1
HK 2

—_
o
—_
o
—_
n
—_
N
_
wvi

Load factor 5
<70 HBW

70< HBW <100
>100 HBW
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<0.04 (130-H)
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All <0.06 (100-H) or2.4
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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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HARDNESS CONVERSION CHART

HARDNESS CONVERSION CHART

Tensile

Indenter 10 . c o 4 b b 5 HV  HBW30 HRC HRB HRA HR15N HR30N HR45N HR15T HR30T HR45T HRF strength

HK LEEBD

Cone 1/16” Cone Cone Cone Cone 1/16" 1/16" 1/16" 1/16" D

. (MPa)
pyramid 150kg 100kg 60kg 15kg 30kg 45kg 15kg 30kg 45kg 60kg ey

Diamond
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