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NO IRON METALS (SS)

Minimum thickness measurable 

ROCKWELL ∇  Diam
 F HRC

  20 30 40 50 60 70

 HR15N 0.41 0.33 0.26 0.19 0.14 0.09

 HR30N 0.69 0.58 0.47 0.36 0.26 0.17

 HR45N 0.91 0.77 0.63 0.50 0.37 0.25

 HRA 1.0 0.9 0.8 0.7 0.6 0.5

 HRC 1.8 1.6 1.4 1.2 1.0 0.8

 METALTESTER 0.38 0.32 0.26 0.20 0.14 0.08

Minimum thickness measurable 

BRINELL
 Ø F HB

 mm N 40 60 80 100 150 200 300 400 500

 2,5 1839 (HB / 30)  2.40 1.60 1.20 0.80 0.60 0.48

 5 1226 2.0 1.3 1.0 0.80 0.53   (HB / 5)

 10 9810 8.0 5.3 4.0 3.2 2.1 1.6  (HB / 10)

 10 29430 (HB / 30)  9.6 6.3 4.8 3.2 2.4 1.9

   Scale 80-500 0.63 0.53 0.42 0.32 0.22 0.16 0.10 METALTESTER
 0.53 0.42 0.32 0.27 0.15 0.10 Scale 40 - 200 

Minimum thickness measurable
VICKERS ∇  Diam

 F HV
 Kg 20 50 100 200 300 400 600 800 1000

 HV0.200 0.19 0.12 0.09 0.06 0.05 0.04 0.04 0.03 0.03

 HV1 0.43 0.28 0.19 0.14 0.12 0.10 0.08 0.07 0.06

 HV2 0.62 0.39 0.28 0.19 0.16 0.14 0.12 0.10 0.09

 HV5 1.0 0.62 0.44 0.31 0.25 0.22 0.18 0.15 0.14

 HV10 1.4 0.87 0.62 0.43 0.36 0.31 0.25 0.22 0.19

 METALTESTER 0.70 0.60 0.50 0.37 0.32 0.26 0.18 0.08 0.06

 METALTESTER/2 0.65 0.55 0.45 0.30 0.28 0.20 0.10 0.06 0.05

SCALE INDENTER  FORCE
 
 ROCKWELL  N
HRC ∇ 120° 1471
HRA ∇ 120° 588
HRD ∇ 120° 981
HRB Ø 1/16” 981
HRE Ø 1/8”  981
HRF Ø 1/16” 588
HRG Ø 1/16” 1471
HRK Ø 1/8”  1471
 Superficial 
 ROCKWELL
HR15N ∇ 120° 147
HR30N ∇ 120° 294
HR45N ∇ 120° 441
HR15T Ø 1/16” 147
HR30T Ø 1/16” 294
HR45T Ø 1/16” 441
 BRINELL
HB 10/3000 Ø 10 (HB 30) 29430
HB 5/750 Ø 5 (HB 30) 7357
HB 2,5/187,5 Ø 2,5 (HB 30) 1839
HB 2,5/62,5 Ø 2,5 (HB 10) 613
HB 10/500 Ø 10 (HB 5) 4905
HB 5/125 Ø 5 (HB 5) 1226
HB 2,5/31,2 Ø 2,5 (HB 5) 306
 VICKERS
HV10     136° 981
HV15     136° 147
HV30     136° 294
HV60     136° 588

di
am

on
d

ba
ll

HARDNESS
CONVERSION
TABLES FOR

METALS

All the values shown are aproximate only.
This chart is intended primarily as a reference guide.   
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AFFRI, FROM 1954 HARDNESS TESTERS PRODUCTION AND WORLD WIDE SUPPLY
Since 1954 AFFRI® is producing hardness testers combining test loads and innovative devices that make up the AFFRI SYSTEM®. The 
handling can be mechanical, electro-mechanical, hydro-mechanical or pneumo-mechanical.

The AFFRI SYSTEM® has long surpassed traditional philosophies using dead-weights and  elevating screws  that can still be used in 
conventional hardness testers.  

The AFFRI SYSTEM® ‘s patterns are protected, registered and deposited. 

An increase in operational performance  has already been obtained using closed-loop load control (Patent AFFRI® N. 1175158); this 
improvement is moderate if compared with the high quality and practical performance levels reached by the AFFRI SYSTEM®. 

A further improvement in performance was achieved  when AFFRI® built the truly automatic hardness tester for performing Rockwell, 
Brinell and Vickers tests.

The fully automatic control ensures that the speed remains unchanged throughout the entire test cycle, even in the load-cell version, 
thanks to the leading technology of AFFRI SYSTEM®  (patent pending).

ALL AFFRI® instruments ARE conform to 
International Standards.
Fully certifiable by International Calibration 
laboratories.
(where applicable)
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INTEGRAL

FULLY AUTOMATIC TESTER

The INTEGRAL hardness testers is a fully motorized system for 
automatic preloading, loading and measurements. 
AFFRI® System hardness testers achieve the highest level of depth 
accuracy and measurement resolution available. 
Thanks to the AFFRI® System, the real indentation measurement is 
guaranteed without any external interference in any condition.

ONE BUTTON MEASUREMENTS

Just push the start button and the head moves down performing the 
hardness test cycle in automatic succession without breaching a phase:

1.	 Automatic contact with the specimen
2.	 Automatic active sliding clamping 
3.	 Automatic preloading and loading
4.	 Automatic switching to optic lens
5.	 Autofocus by image scanning brightness
6.	 Automatic measure
7.	 Automatic return stroke at programmed distance 

The entire test cycle is complete and the result appears on a large display.

The Auto Focus performs an automatic focus 
adjustment for the selected optic with precise 
positioning at any magnification by mean of real 
image scanning brightness. This system assures high 
reading accuracy and reduces reading time.

MOTORIZED VERTICAL STROKE 500 mm / 20” 

Fully motorized adjustable testing stand up to 500 mm / 20” vertical capacity including automatic contact with 
test surface from every distance with a single start input (As option up to 700 mm / 28”).
The activation of the test cycle is automatic, it starts when the head makes contact with the specimen which is 
automatically recognized at any position within the vertical stroke.

F
O

R
C

E
 (

N
)

Optimal 
Force

TIME (sec)

AFFRI System
Original Closed Loop 
(Pat Affri)

OTHER Systems
Traditional Dead Weight 

LOAD CELL AND CLOSED LOOP

Load forces are applied through load cells and electronically controlled in “Closed 
Loop” (Pat. AFFRI) with a frequency of 1 kHz. Each load force is automatically 
programmed and controlled assuring perfect linearity in every range eliminating 
the problems associated with traditional dead weight system testers. Results 
are not affected by any structural deflection, misalignment or external vibration.
Accurate measurements, even on the first test, eliminate the need for multiple 
tests. There is no need to perform a second test, the first one is absolutely 
precise. The R&R (repeatability and reproducibility) data is at the top of its class. 
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Setup the hardness test scales, the load time, 
the properties of the camera, the test method 
standards and the conversion scales.

Manage the instrument tools and check if 
the installed tool is correct for the selected 
hardness test method. 

The software measures the indent and lists it in 
the results tab with a list of all the performed 
readings and their associated image.

THE MEASURING SOFTWARE
The software controls the whole instrument avoiding settings errors or operators mistakes

FULLY AUTOMATIC MULTI-INDENTATION CYCLES

Reference points for indentation patterns can be positioned precisely where they are required. The table allows automatic multi-indentation test cycles 
and CHD on multiple samples with perfect positioning on the entire area, no matter the indentations amount. Everything is automated, freeing users for 
other tasks and minimizing subjectivity associated with human intervention.

XY MOTORIZED STAGE - Motorized X-Y axis table 200 x 100mm division 0.01 mm combined with automatic start test cycle for hardness case 
depth. Supported weight 3000kg. (Other dimensions on request)

ALL-IN-ONE AUTOMATIC TURRET

Multi objectives and multi indenters up to 7 positions and more. Complete automation with milling tool. 
Automatic milling tool for oxidation removal and surface preparation before indenting. Programmable milling 
thickness for fully automatic process. Secure specimen clamping from milling to the end of the measuring 
cycle. Laser mirror pointing.
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EASYFLAG 3000

Brinell - Vickers - Rockwell  
0,1 to 3000 kgf

EASYFLAG 3000 is a special hardness gauge for Brinell 
and Rockwell tests, with built-in milling, designed to 
overcome the typical problems of radial drills, which are 
not suited to bear loads higher than 3000 kg together 
with the force for blocking the parts, nor to resist the 
vibrations caused by milling.
EASYFLAG 3000 is able to perform hardness tests with 
a completely automatic cycle, thanks to the in-house 
developed software. It is equipped with a high-resolution 
camera with autofocus, for the automatic recognition of 
the indentations.

CARACTERISTICS

•	 Milling of small parts without requiring brackets
•	 Possibility of milling parts up to 55 HRC
•	 Milling depth adjustable from 0 to 1 mm with 

precision 0.01, up to 3 mm with precision 0.02 mm
•	 Autofocus
•	 Test loads: 750, 1000, 3000 kg
•	 Balls Ø5 and Ø10 mm
•	 Functional control with a single command 
•	 Reach without bending (max. radius 1 m) 
•	 Solid steel structure (not cast iron)
•	 Camera with light
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VERTICAL MILLING (up to 5mm depth) INDENTING READING
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EASY PORTAL 3000

Brinell - Vickers - Rockwell  
0,1 to 3000 kgf

CNC portal for Brinell tests, 14 m, 4 axes with milling included and automatic test cycle with image analysis.

CARACTERISTICS

•	 Rigid and movable head through linear bearing guide motorized head on X-Y-Z and rotating direction
•	 Fixed table 6000 mm long Portal frame
•	 Turret to select multiple indenters and multiple objectives equipped with multiple load cell in closed loop
•	 All parts rotate vertically on the same vertical axis of indenter and optics
•	 Milling unit programmable with 0,02 mm depth accuracy and programmable finishing surface process
•	 Remote control and Windows PC
•	 Remote assistance and remote data transmission

HORIZONTAL MILLING (up to 2mm depth) INDENTING READING
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•	 Height: 5.000 mm
•	 Width	: 4.000 mm
•	 Depth: 13.500 mm
•	 MAX working height: 3.000 mm
•	 MAX working width: 3.000 mm
•	 MIN division: 0,005 mm
•	 MAX Load: 3.000 Kg
•	 MIN division: 1/32.700
•	 Portal speed: 2,5 m/min

Our designers department studies and creates customized solutions for any application with the most advanced and 
modern technologies which are able to simulate real application and real efficiency.
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WARRANTY:

Affri warrantees the instrument for 12 months from date of shipment. 
The warranty covers repair or replacement of the defective parts due to defect of construction or design. 
The decision to repair or replace will be made by an Affri Engineer only. 
The warranty work is performed at Affri Company. 
The warranty excludes shipment costs, consumable parts, and commercial items. 
Affri is not responsible for consequential damages. 
Other warranties are excluded.

ON-SITE SUPPORT:

Our highly qualified service technicians provide on-site support, maintenance and inspection to ensure your 
equipment is operating at peak performance.
The services includes tester calibration, operator training, software version updates and the diagnose of any 
technical issues.

REAL TIME SUPPORT:

The remote control connects AFFRI's testers from anywhere in the world with AFFRI's engineers. Our experts 
can remotely diagnose any technical issues, provide additional operator training and update software version.
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NOTES

The information and technical data present in this catalogue are subject to changes. 
AFFRI® has the right to modify the current data, at any time, in function of the 
evolution of raw material and new technology.
The installation of the products must be executed  following the international 
standards. AFFRI® and its representatives will not accept any responsibility due 
to incorrect use, connections or installation. Respect of standards, laws and 
environments where the products are to be used are under the full responsiblity of the 
installer.
AFFRI® and its representatives will not accept any responsibility for direct or indirect 
damage caused to people or things by the products or by consequences of their use.
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Authorized distributor:

AFFRI® 
Via M. Tagliaferro, 8
I-21056 Induno Olona - CEE - (VA) - ITALY
Tel. +39 0332 201533 +39 0332 206289
Fax +39 0332 203621
info@affri.com - www.affri.com

Europe/Asia:

America:
AFFRI Inc.
850 Dillon Dr.
Wood Dale, 60191 IL - USA
Tel. 224 374 0931 - 630 303 1588
sales@affriusa.com 
www.affri.com


