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DAVID L. ELLIS CO., INCORPORATED 
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E-Mail: dlellisco@aol. com 

URL: http://ww.hardness-testblocks.com 

NVLAP Code: 201A01 ANSIINCSL 2540-1 -1994; Part 1 Compliant 

DIMENSIONAL 

NVLAP Code: 20/D05 
Length 

Range Best Uncertainty (&)"Ole Remarks 

Reference Block Calibration Brine11 Hardness Laboratory Capability ASTM E10, IS0 6506 

O t o 7 m m  0.0038 mm Indentation Measurement 

Reference Block Calibration Vickers Hardness Laboratory Capability ASTM E92, IS0 6507 

0 to 0.500 mm 0.0009 mm Indentation Measurement 

Reference Block Calibration Vickers Harndess Laboratory Capability ASTM E384, IS0 6507 

0 to 0.100 mm 0.0003 mm Indentation Measurement 

1 to 0.200 mm 0.00036 mm Indendation Measurement 

Reference Block Calibration Knoop Hardness Laboratory Capability ASTM E384, IS0 4545 

0 to 0.100 mm 0.0003 mm Indentation Measurement 
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Effective through For the National Institute of Standards and Technology 
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1 to 0.200 mm 0.00036 rnrn Indentation Measurement 

Indenters 

Reference Block Calibration Brine11 Hardness Laboratory Capability ASTM E10, IS0 6506 

1 to 10 mm 0.00025 mm Grade 10 Ball 

Reference Block Calibration Vickers Hardness Laboratory Capability ASTM E92, IS0 6507 

136" 5 minutes UKAS Vickers 

Reference Block Calibration Vickers Hardness Laboratory Capability ASTM E384, IS0 4545 

130" 5 minutes UKAS Knoop 

172" 5 minutes UKAS Knoop 
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Effective through For the National Institute of Standards and Technology 
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NVLAP Labcode: 20lD05 
Length 

Range Best Uncertainty (*)-I  Remarks 

Field Calibration Brine11 Hardness ASTM E10, IS0 6506 

O t o 7 m m  0.028 rnrn Indentation Measurement 

Field Calibration Vickers Hardness ASTM E92, IS0 6507 

0 to 0.500 mm 0.0014 mm Indentation Measurement 

Field Cailbration Vickers Hardness ASTM E384, IS0 6507 

0 to 0.200 mrn 0.001 mm Indentation Measurement 

Field Calibration Knoop Hardness ASTM E384, IS0 4545 

0 to 0.200 mm 0.001 mm Indentation Measurement 

NVLAP Code: 20lD05 
Length 

Rockwell Hardness Testers - ASTM E18, IS0 6508, Direct Laboratory and Field Calibration 

Range Best Uncertainty ( f ) in mmnoteS I,'." Remarks 

O t o 3 m m  0.0003 Direct Verification of Depth is valid 
only for United Tru-Blue I1 testers with 

a Heidenhain Metro Gage 

September 30, 2005 41 I# VQ 
Effective through For the National Institute of Standards and Technology 
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MECHANICAL 

NVLAP Code: 20lM06 
Force 

Reference Block Calibration Brine11 Hardness Laboratory Capability ASTM E10, IS0 6506 

Range Best Uncertainty (L-rte* Remarks 

62.5 kgf 0.32 kgf Applied Force 

187.5 kgf 0.95 kgf Applied Force 

500 kgf 2.55 kgf Applied Force 

1000 kgf 3.64 kgf Applied Force 

1500 kgf 5.83 kgf Applied Force 

2000 kgf 6.68 kgf Applied Force 

2500 kgf 7.81 kgf Applied Force 

3000 kgf 9.34 kgf Applied Force 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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Reference Block Calibration Vickers Hardness Laboratory Capability ASTM E92, IS0 6507 

1 kgf 0.003 kgf Applied Force 

2 kgf 0.006 kgf Applied Force 

5 kgf 0.02 kgf Applied Force 

10 kgf 0.05 kgf Applied Force 

20 kgf 0.088 kgf Applied Force 

30 kgf 0.126 kgf Applied Force 

50 kgf 0.218 kgf Applied Force 

Reference Block Calibration Vickers Hardness Laboratory Capability ASTM E384, IS0 6507 

10 gf 1 gf Applied Force 

25 gf 1 gf Applied Force 

50 gf 1 gf Applied Force 

100 gf 1 gf Applied Force 

200 gf 1 gf Applied Force 

300 gf 2.1 gf Applied Force 

500 gf 3.1 gf Applied Force 
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Effective through For the National Institute of Standards and Technology 
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1000 gf 5.5 gf Applied Force 

Reference Block Calibration Knoop Hardness Laboratory Capability ASTM E384, IS0 4545 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

NVLAP Code: 20lM06 
Force 

Field Calibration Brine11 Hardness ASTM E10, IS0 6506 

Range Best Uncertainty (f )""*' 

62.5 kgf 0.6 kgf 

187.5 kgf 1.9 kgf 

500 kgf 5.0 kgf 

September 30, 2005 
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Applied Force 

Applied Force 

Applied Force 
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1000 kg f 

1500 kgf 

2000 kgf 

2500 kg f 

3000 kgf 

5.8 kgf 

7.4 kgf 

8.1 kgf 

9.5 kgf 

10.4 kgf 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Field Calibration Vickers Hardness ASTM E92, IS0 6507 

1 kgf 0.006 kg f Applied Force 

2 kgf 0.012 kgf Applied Force 

5 kgf 0.030 kgf Applied Force 

10 kgf 0.060 kgf Applied Force 

20 kgf 0.120 kgf Applied Force 

30 kgf 0.180 kgf Applied Force 

50 kgf 0.300 kgf Applied Force 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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Field Calibration Vickers Hardness ASTM E384, IS0 6507 

10 gf 1 gf 

25 gf 1 gf 

50 gf 1 gf 

100 gf 1 gf 

200 gf 1 gf 

300 gf 2.1 gf 

500 gf 3.1 gf 

1000 gf 5.5 gf 

Field Calibration Knoop Hardness ASTM E384, IS0 4545 

10 gf 1 gf 

25 gf 1 gf 

50 gf 1 gf 

100 gf 1 gf 

200 gf 1 gf 

300 gf 2.1 gf 

September 30, 2005 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 

Applied Force 
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Applied Force 

Applied Force 

Rockwell Hardness Testers - ASTM E4, Direct Laboratory and Field Calibration 

3 kgf 10 gf Applied Force 

10 kgf 10 gf Applied Force 

15 kgf 10 gf Applied Force 

30 kgf 10 gf Applied Force 

45 kgf 10 gf Applied Force 

60 kgf 30 gf Applied Force 

100 kgf 30 gf Applied Force 

150 kgf 30 gf Applied Force 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 



DAVID L. ELLIS CO., INCORPORATED 

NVLAP Code: 20/M 13 
Hardness 

Calibration of Test Blocks Rockwell ASTM E18, IS0 6508 

Hardness Scale and Range Best Uncertainty ( f ) in Rockwell ~ o i n t s " " ~ ~ " ' , ~ ~ ~ ~ ~  

HRA Steel Scale 

Carbide greater or equal to 86 0.20 

80 to 85 0.20 

70 to 79 0.18 

60 to 69 0.41 

HRB Scale 

Greater or equal to 80 

51 to 79 

1 to 50 

HRC Scale 

60 to 70 

40 to 59 

20 to 39 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HRD Scale 

70 to 80 

50 to 69 

40 to 49 

HRE Scale 

Greater or equal to 89 

75 to 88 

65 to 87 

HRF Scale 

Greater or equal to 87 

70 to 86 

40 to 69 

HRG Scale 

Greater or equal to 80 

40 to 79 

1 to 39 

September 30, 2005 41 1 q@ 
Effective through For the National Institute of Standards and Technology 
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HRH Scale 

Greater or equal to 90 

80 to 89 

60 to 79 

HRK Scale 

Greater or equal to 70 

30 to 69 

10 to 29 

HRL Scale 

Greater or equal to 115 

90 to 114 

HRM Scale 

Greater or equal to 100 

70 to 99 

HRP Scale 

Greater or equal to 85 

40 to 84 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HRR Scale 

Greater or equal to 120 

100 to 119 

HRS Scale 

Greater or equal to 112 

110 to 111 

HRV Scale 

Greater or equal to 104 

80 to 103 

HR15N Scale 

90 to 95 

80 to 89 

40 to 79 

HRlST Scale 

88 to 100 

80 to 87 

20 to 79 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HR15W Scale 

89 to 100 

80 to 88 

HR15X Scale 

88 to 100 

80 to 87 

HR15Y Scale 

94 to 100 

85 to 93 

HR30N Scale 

77 to 85 

60 to 76 

40 to 59 

HR30T Scale 

57 to 85 

50 to 56 

20 to 49 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HR30W Scale 

65 to 100 

40 to 64 

HR30X Scale 

79 to 100 

60 to 78 

HR30Y Scale 

88 to 100 

60 to 87 

HR45N Scale 

67 to 75 

50 to 66 

10 to 49 

HR45T Scale 

50 to 75 

40 to 49 

1 to 39 

September 30, 2005 
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HR45W Scale 

49 to 100 

10 to 47 

HR45X Scale 

69 to 100 

40 to 68 

HR45Y Scale 

82 to 100 

60 to 81 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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NVLAP Code: 20/M13 
Hardness 

Field Service Indirect Verfication of Hardness Testing Machines Rockwell ASTM E18, IS0 6508 

Hardness Scale and Range Best Uncertainty (f) in Rockwell Pointsn0tes1~2~3~4 Remarks 

HRlSN Scale 

90 to 95 

80 to 89 

40 to 79 

HRlST Scale 

Greater or equal to 88 

80 to 87 

20 to 79 

HRlSW Scale 

Greater or equal to 89 

80 to 88 

HRlSX Scale 

Greater or equal to 88 

80 to 87 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HRlSY Scale 

Greater or equal to 94 

85 to 93 

HR30N Scale 

77 to 85 

60 to 76 

40 to 59 

HRT30T Scale 

Greater or equal to 57 

50 to 56 

20 to 49 

HR30W Scale 

Greater or equal to 65 

40 to 64 

HR30X Scale 

Greater or equal to 79 

60 to 78 
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HR30Y Scale 

Greater or equal to 88 

60 to 87 

HR45N Scale 

67 to 75 

50 to 66 

10 to 49 

HR45T Scale 

Greater or equal to 50 

40 to 49 

1 to 39 

HR45W Scale 

Greater or equal to 48 

10 to 47 

HR45X Scale 

Greater or equal to 69 

40 to 68 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HR45Y Scale 

Greater or equal to 82 

60 to 81 

NVLAP Code: 20lM13 
Hardness 

Field service indirect verification of hardness testing machines Rockwell ASTM E18, IS0 6508 

Hardness Scale and Range 

HRA Scale 

Carbide Greater or Equal to 86 

80 to 85 

70 to 79 

60 to 69 

HRB Scale 

Greater or equal to 80 

51 to 79 

1 to 50 

Best Uncertainty ( f) in Rockwell Pointsn0tes1~2~3~4 Remarks 

September 30, 2005 

Fffective through For the National Institute of Standards and Technology 
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HRC Scale 

60 to 70 

40 to 59 

20 to 39 

HRD Scale 

70 to 80 

50 to 69 

40 to 49 

HRE Scale 

Greater or equal to 89 

75 to 88 

65 to 87 

HRF Scale 

Greater or equal to 87 

70t0 86 

40 to 69 

September 30, 2005 41 I* VQ 
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HRG Scale 

Greater or equal to 80 

40 to 79 

1 to 39 

HRH Scale 

Greater or equal to 90 

80 to 89 

60 to 79 

HRK Scale 

Greater or equal to 70 

30 to 69 

10 to 29 

HRL Scale 

Greater or equal to 115 

90 to 114 

HRM Scale 

Greater or equal to 100 

September 30, 2005 ti- 1. VQ 
Effective through For the National Institute of Standards and Technology 
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70 to 99 

HRP Scale 

Greater or equal to 85 

40 to 84 

HRR Scale 

Greater or equal to 120 

100 to 119 

HRS Scale 

Greater or equal to 1 12 

110 to 111 

HRV Scale 

Greater or equal to 104 

80 to 103 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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Remarks 

6.2 HBW 

14.5 HBW 

DAVID L. ELLIS CO., INCORPORATED 

NVLAP Code: 201M13 
Hardness 

Brinell Reference Test Blocks: ASTM E10, IS0 6506 

Brine11 Scale Range in Brine11 Units Best Uncertainty ( f )""te"t4394 

HBW 1162.5 200 to 400 9.5 HBW 

HBW 1162.5 400 to 600 25 HBW 

HBW 2.51187.5 200 to 400 

HBW 2.51187.5 400 to 600 

HBW 101500 20 to 100 

HBW 101500 100 to 150 

HBW 511000 200 to 400 

HBW 511000 400 to 600 

HBW 1011000 200 to 400 

HBW 1011000 400 to 600 

1 HBW 

1.5 HBW 

4 HBW 

8 HBW 

3.3 HBW 

7 HBW 
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Effective through For the National Institute of Standards and Technology 
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HBW 1011500 

HBW 1011500 

HBW 1012000 

HBW 1012000 

HBW 1012500 

HBW 1012500 

HBW 1013000 

HBW 1013000 

HBW 1162.5 

HBW 1162.5 

2.7 HBW 

6.5 HBW 

2.2 HBW 

5.2 HBW 

2 HBW 

4.4 HBW 

1.9 HBW 

4.9 HBW 

9.5 HBW 

9.5 HBW 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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NVLAP Code: 20lM13 
Hardness 

Calibrate Vickers Reference Test Blocks: ASTM E92, IS0 6507 

Vickers Scale Range in Vickers Units Best Uncertainty ( f )""te"p"394 Remarks 

HV 1 200 8.7 HV 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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NVLAP Code: 20lM13 
Hardness 

Calibrate Reference Vickers Test Blocks ASTM E384, IS0 6507 

Vickers Scale Range in Vickers Units Best Uncertainty (f )""tes42>314 Remarks 

September 30, 2005 41 I* qQ 
Effective through For the National Institute of Standards and Technology 
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NVLAP Code: 20/M13 
Hardness 

Calibrate Knoop Reference Test Blocks and Indenters: ASTM E384, IS0 4545 

Knoop Scale Range in Knoop Units Best Uncertainty (f) Remarks 

September 30, 2005 
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NVLAP Code: 201M 13 
Hardness 

Brinell Hardness Testers: ASTM E10, IS0 6506 Indirect-Field Service and Laboratory Calibration 

Brine11 Scale Range in Brine11 Units Best Uncertainty (f) "OteS 1 ~ 4 3 3 4  Remarks 

HBW 1162.5 200 to 400 9.5 HBW 

HBW 1162.5 400 to 600 25 HBW 

HBW 2.51187.5 200 to 400 

HBW 2.51187.5 400 to 600 

6.2 HBW 

14.5 HBW 

HBW 101500 

HBW 101500 

1 HBW 

1.5 HBW 

HBW 511000 

HBW 511000 

4 HBW 

8 HBW 

HBW 1011000 

HBW 1011000 

3.3 HBW 

7 HBW 
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Effective through For the National Institute of Standards and Technology 
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HBW 1011500 200 to 400 

HBW 1011500 400 to 600 

2.7 HBW 

6.5 HBW 

HBW 1012000 200 to 400 

HBW 1012000 400 to 600 

2.2 HBW 

5.2 HBW 

HBW 1012500 

HBW 1012500 

2 HBW 

4.4 HBW 

HBW 1013000 

HBW 1013000 

1.9 HBW 

4.9 HBW 

HBW 1162.5 

HBW 1162.5 

9.5 HBW 

9.5 HBW 

September 30, 2005 
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NVLAP Code: 20/M13 
Hardness 

Vickers Hardness Testers: ASTM E92, IS0 6507 Indirect-Field Services and Laboratory 
Calibration 

Vickers Scale Range in Vickers Units Best Uncertainty (+)""te"1273r4 Remarks 

HV 1 200 8.7 HV 

HV 1 400 21.4 HV 

HV 1 700 44 HV 

September 30, 2005 ti- 1 @@ 
Effective through For the National Institute of Standards and Technology 
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NVLAP Code: 20/M 13 
Hardness 

Vickers Hardness Testers: ASTM E384, IS0 6507 Indirect-Field Service and Laboratory 
Calibration 

Vickers Scale Range in Vickers Units Best Uncertainty (f) "OteS 4"54 Remarks 

HV 0.01 200 10 HV 

HV 0.01 400 30 HV 

HV 0.01 700 40 HV 

September 30, 2005 

Effective through For the National Institute of Standards and Technology 
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HV 1 700 15 HV 

NVLAP Code: 20/M13 
Hardness 

Knoop Hardness Testers: ASTM E384, IS0 4545 Indirect-Field Service and Laboratory 
Calibration 

Knoop Scale Range in Knoop Units Best Uncertainty (+)""te"p44 Remarks 
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Represents an expanded uncertainty using a coverage factor, k=2. 
The standardized test blocks used for verification are calibrated at the David L. Ellis Company, Inc. 
Hardness Calibration Laboratory in accordance with ASTM E10, E18, E92, E384, or IS0 4545, 
6506, 6507, 6508 using NIST HRC Standard Reference Materials (SRM) 2810, 281 1, 2812 and 
other primary reference standards from other National Metrology Institutes. Some Rockwell scales 
are traceable to David L. Ellis Co., Inc. hardness levels through laboratory standardizing machines. 
The standardizing machines are directly verified according to applicable ASTM or IS0 procedures 
using devices that are traceable to NIST either directly or through a NVLAP accredited laboratory. 
W on ball scales indcates use of carbide balls. Example; HRBW. S on ball scales indicates the use 
of steel balls. Example; HRBS 
Where available certified material (NIST (USA), PTB (Germany) and IMGC (Italy) are used to 
indirectly verify scales and hardness levels. All other scales and hardness ranges are traceable to 
directly verified testers with parameters traceable to NIST. 
The Heidenhain spcification indicates that the accuracy is maintained over a temperature range of 10" 
to 40°C 
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