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Brief Introduction 

Product features: 

Wide range of forces, from 62.5-3000Kgf; 

10 kinds of Brinell scale, the user can customize; 

Electric load closed-loop control, automatic loading force; 

Manual adjust turret； 

Machine measurement, hardness value digital display, can be converted into other types of hardness values; 

The force of each gear is automatically compensated, and the force value (3000Kg) is increased by an order 

of magnitude; 

According to the different force of the standard block, the hardness value automatically corrected; 

Using the first double light path optical system, built-in camera, which can be connected to micro-eyepiece 

and camera, indentation can be used eyepiece measurement can also be connected to the computer, automatic 

measurement. 

Large sample space, large sample can be placed;  

Boot can be use, no need to install weights, no installation and debugging; 

Touch screen interface, easy to operate, any language version; 

You can set and save more samples and test information; 

Set the password protection setting parameters； 

Data U disk directly saved as EXCEL format, easy to edit and handle； 

Modular design, easy maintenance； 

Can be upgraded to fully automatic Brinell hardness tester. 

1) The hardness of the model is a high-tech products optical, mechanical and electronic integration, which are 

novel, with good reliability, operability and intuition. It is a new type of Brinell using precision mechanical 

technology and optoelectronic technology test instrument. 

2) The machine adopts the computer software programming, high magnification optical measurement system, 

photoelectric sensing technology, through the soft key input, can adjust the strength of the measurement light 

source, select the test method and hardness control, the touch screen can display test force, Length, hardness 

value, test force retention time, the test results can be output through the printer, can also be automatically 

stored in a fixed format to the U disk attached to facilitate the connection and computer to deal with. 

3) Brinell hardness test is mainly used for cast iron, steel, nonferrous metals and soft alloy materials hardness 

determination, in addition can also be used for hard plastic, bakelite and other non-metallic materials. 

Applicable to factories, workshops, laboratories, universities and research institutions. 

4) Execution standard: GB/T4340.1、 GB/T4340.2、 JJG335 

1 Main Technical Specifications 

Test Force： 62.5kgf (612.9N) 、100kgf (980.7N) 、125kgf (1226N) 、187.5kgf (1839N) 、250kgf 

(2452N) 、 500kgf (4903N) 、 750kgf (7355N) 、1000kgf (9807N) 、1500kgf (14710N) 、3000kgf 

(29420N) 

Hardness Range：（8～650）HBW 

Enlargement Factor of Reading Microscope：20 times 

Microscope minimum scale value: 0.625um 

Maximum Height of Specimen： 200mm 

Distance from the Indenter Central Point to the Instrument Body：155mm 

Power Source： ：AC 220V 

Overall Dimension (L×W×H) ： (550×210×780) mm 

Main Body Weight：110kg 

To ensure the correctness of Brinell hardness test, it should meet the requirements in the table as follows:                                               

The displayed value’s repetition and tolerance of the hardness tester:  

Correspondent relations among scale, indenter and test force: 
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Table.1 

 

 

 

 

 

            Table.2 

 

             Table.3 

                                   

 

 

Standard hardness test block Tolerance of displayed value% Repetition of displayed value% 

≤125 ±3 3 

125<HBW≤225 ±2.5 2.5 

＞225 ±2 2 

Material Brinell hardness F/D2 

Steel and Cast iron 
＜140 10 

≥140 30 

Copper & copper alloy 

＜35 5 

35~130 10 

＞130 30 

Light metal & its alloy 

<35 2.5 

35~80 5,10 

＞80 10 

F—test force (kg) ;  D—ball diameter (mm) 

Hardness symbol 
Diameter of Indenter 

mm 
F/D2 Test Force 

N(kg) 

HBW 10/3000 10 30 29420(3000) 

HBW 10/1500 10 15 14710(1500) 

HBW 10/1000 10 10 9807(1000) 

HBW 10/500 10 5 4903(500) 

HBW 10/250 10 2.5 2452(250) 

HBW 10/125 10 1.25 1226(125) 

HBW 10/100 10 1 980.7(100) 

HBW 5/750 5 30 7355(750) 

HBW 5/250 5 10 2452(250) 

HBW 5/125 5 5 1226(125) 

HBW 5/62.5 5 2.5 612.9(62.5) 

HBW 2.5/187.5 2.5 30 1839(187.5) 

HBW 2.5/62.5 2.5 10 612.9(62.5) 
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2 Installation and Testing 
2.1 Operational Conditions 
Room temperature within 10~30 ℃; 

Relative room humidity inferior to 65%; 

In an environment without any shock or vibration; 

In a surrounding without any corrosive medium. 

2.2 Installation 
Move off the packing block between the Up and Down Lead Screw (4) and Indenter (6), clean the Up and 

Down Lead Screw (4) thoroughly; then coat with some light lubrication oil on it. 

Open the Upper Cover (11), unpack the white gauze bands fixed on the moving parts. Observe from the Knife 

Cushion Support to see if the Knife Edge is putted into the Knife Cushion. If the Knife Cushion Support 

emerges out of the Knife Edge, please press the Main Lever with hand to put the Knife Cushion Support on 

the Knife Edge (Fig.3) (This instance usually does not happen and it only happens in heavy shock or vibration 

environment). Recover the Upper Cover (11). 

Open the accessories kit, Insert the Micro Eyepiece (9) into the hole of Eyepiece Tube (8) on the upper position 

of the instrument and pay attention to push it to the end; then insert the wire plug of Micro Eyepiece (9) into 

the Round Socket (16) at upper right side of the instrument. The direction of the Micro Eyepiece is shows as 

Fig.2 

Take out the Test Table (5) from accessories kit and clean the rust protecting oil on it thoroughly; then put it 

into the hole of the Up and Down Lead Screw. 

 

（fig.2） 

1. Power switch  10.eye patch 

2. Main body   11.Up Cover  

3. Rotary wheel  12.back Cover  
4. Lifting screw  13.Power switch、U disk socket  

5. Test table  14.Objective lens   

6. Indenter  15. The left drum wheel   

7. Indenter screws  16.Round socket   

8. Eyepiece tube   17.Right drum wheel  

9. Micrometer eyepiece  18.Measurement button   

 
(Fig3) 
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2.3 Introduction to the Panel Board and Its Functions 
Turn on the power switch (1), plug in the U disk, the main screen light, the indenter to the front position, the 

screen appears the user interface (Figure 3). 
 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

（fig.3） 

“Test, sample name, qualification range, stress, dwell time, conversion “Those text box on the right side of 

the text is clicked for information entry. The operation method is as follows: the single point with finger and 

entered into the corresponding input interface. Information input 

2.4 Input Operator and Sample 
Click the Textbox to the right of “Operator “and” Sample” .Then pops out a keyboard in the screen. Input the 

name of Operator and Sample and click “OK”. If don’t want to change the name that already exists on the 

screen, click “ESC”. As shown in fig.4: 

 

（fig.4） 

2.5 Method of input Tolerance and Dwell time 

Click the Textbox to the right of “Tolerance” and” Dwell time” .Then input the number as shown 

in fig.5 and click “OK”. If want to cancel, click “ESC”. 
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(fig.5) 

Click “ ” on the right said of force type and choose the force. Click on test force as shown 

in fig 6: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choose dwell time. Click the    on right side of Dwell time to select dwelling time. If there is no 

need to modify, click Return back to main interface. 

Click up and down arrow keys (↑、↓) to adjust lightness. 

Click “Conversion” and choose the scale.  If there is no need to modify, click Return ( ). As shown in fig. 7: 

 

（fig.7） 
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3 Usage of the Hardness Tester 
Before turning on the hardness tester, make sure that the back of the hardness tester is inserted in the U 

disk，If there is no u disk，hardness measurement cannot save the measurement data very well. After 

connecting to power, the program will first initialize the U disk. After 3 seconds appears the main interface， 

the instrument is set up at the factory，to reset, please refer to the panel operation. 

If you test the Brinell hardness of 1000kgf force, install the 10mm ball indenter according to the display 

or instruction manual, Push the indenter into the spindle hole, close the bearing surface, and press the 

notch flat face against the ram (7 ), Slightly tighten the thumbscrew (7). 

the standard test pieces or test pieces on the test table (5), should be slowly and slightly rise the test table, until 

the specimen surface from the indenter about 0.5mm distance, press the "indentation" key, the indenter 

automatically fall, At this point loading, unloading test force (motor start), test force loading, unloading 

finished, the objective lens (14) to the front position, the screen back to the main interface. 

Note: when the motor is working, it must not be moved to the test piece, must before moving please wait 

for the end of the loading and unloading, otherwise it will damage the instrument. 

Indentation can be seen in the micrometer eyepiece (9) field of view, then you can measure the indentation 

diagonal’s length in the micrometer eyepiece (9).If the indentation is not clear, you can slowly turn the rotary 

wheel, move up and down the test sets (5) till the image of the Indentation is the clearest. If two graduated 

lines seem vague in the Eyepiece, adjust the Eye Guard (10) till the graduated lines are the clearest, this is 

according to personal vision. 

Rotate the Right Drum Wheel (17) to move the graduated line of eyepiece, enable two graduated lines to be 

close. When inner side of two graduated lines are closely without limit (the inner side of graduated lines reach 

critical state with no space between them to allow the light penetrate, but two graduated lines are prohibited 

to overlap each other), press “Reset”, at this time, the d1: 0000 value on the main screen is zero (FIG.8), at 

the zero position for technique term. Now the length of diagonal line of indentation can be measured in the 

Eyepiece. 

 Left Drum Wheel  Right Drum Wheel

Two graduated lines are closely without
limit,but not overlap each other

Graduated Line Measuring Button

 

（fig.8） 

Rotate the Right Drum Wheel (17) to let graduated lines separate each other, turn the Left Drum Wheel (15) 

and the inside of the left line tangent to the left edge of the alignment of the indentation diameter; then turn 

right to right medial groove drum, tangent alignment on the right edge of the indentation diameter (Figure 9). 

After the press button measurement on eyepiece, measuring the diameter of the length of D1; (fig.9) 90 degrees 

rotation eyepiece, the indentation diameter length of D2 measured by the above method (Fig.10) press 

measurement button, then the screen display the measurement of hardness and the hardness of the conversion 

value, if that measure error can be repeated again in the above order. 
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Left Graduated Line Right Graduated Line

Indentation

Left Graduated Line

Indentation

Right Graduated Line

 

(fig9)                                                    fig10） 

In the current several times after the test, the test results are stored in the disk of U instrument. 

The test force and the hardness value are already calibrated, but the difference between the vibration and the 

human visual acuity during the transportation, the test force and the hardness value may be deviated, the test 

force generally need not be modified to prevent the operation error affects the instrument precision, If it must 

be amended to contact the production unit, under the guidance to calibrate. 

Hardness correction: hit a little indentation on the standard hardness block, and then click on the "calibration" 

interface (Fig.11) 

 

 

 

 

 

 

 

 

 

 

 

 

 

（fig.11） 

Fill in the hardness value of the standard hardness block in the "hardness value" box, measure the indentation, 

press the eyepiece button, and then press "Save calibration", the hardness value has been calibrated. 

The dwell time of the test force: 10 to 15 seconds for ferrous metals, 30 seconds for nonferrous metals, and 

60 seconds for hardness values less than 35HBW. 

The surface of the test piece shall be smooth, free of dirt, scale, pits and significant processing marks. 

The hardness value be measured on the specimen, and the distance between two adjacent indentation centers 

was not less than 3 times of the indentation diameter. The distance from the center of indentation to the edge 

of the specimen was not less than 2.5 times of the indentation diameter. Do not follow this to test, indentation 

will appear asymmetry, hardness could not get the correct test data. 

The minimum thickness of the specimen shall be more than10 times the depth of the indentation. There can’t 

be visual deformation traces on the back of specimen after testing. Relationship between minimum thickness 

of specimen and hardness. (See Table.4)                     
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Table.4 

Indentation’s average 

diameter 

Specimen’s minimum thickness 

Ball diameter 

D=1 D=2.5 D=5 D=10 

0.2 0.08    
0.3 0.18    
0.4 0.33    
0.5 0.54    
0.6 0.8 0.29   
0.7  0.4   
0.8  0.53   
0.9  0.67   
1  0.83   
1.1  1.02   
1.2  1.23 0.58  
1.3  1.46 0.69  
1.4  1.72 0.8  
1.5  2 0.92  
1.6   1.05  
1.7   1.19  
1.8   1.34  
1.9   1.5  
2   1.67  
2.2   2.04  
2.4   2.46 1.17 
2.6   2.92 1.38 
2.8   3.43 1.6 
3   4 1.84 
3.2    2.1 
3.4    2.38 
3.6    2.68 
3.8    3 
4    3.34 
4.2    3.7 
4.4    4.08 
4.6    4.48 
4.8    4.91 
5    5.36 
5.2    5.83 
5.4    6.33 
5.6    6.86 
5.8    7.42 
6    8 

The instrument uses the loop control system; it can dynamically reflect the real changes of the test force. 

During the whole dwell time, the display window “test force” constantly shows the instantaneous force value, 

with the indenter gradually pressed into the specimen, force value decreases. And when the value is reduced 

to a prescribed error range, the instrument will automatically adjust that the test force will always be 

maintained in the specified range. 

4 Maintenance and Precautions 
Before using this instrument, please read the instructions carefully, learn more about the operation steps and 

precautions to avoid damage caused by improper use. 

The instrument power supply should have a reliable grounding and voltage regulator. Instruments and 

electrical components, switches, sockets installation location is strictly prohibited self-disassembly, if 

unauthorized disassembly will be a mistake and lead to security incidents. 

Hardness tester move surface such as lift screw, are required to regularly lubricate oil. 
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After test, turn off the power. 

The hardness tester shall be kept clean, and the dust cover shall be installed after the test. The hardness block 

and indenter should coated with antirust oil to prevent rust. 

Micrometer eyepiece (9) 

Because his eyes parallax, observe the eyepiece of the field lines may be fuzzy, therefore the observer should 

trace the substitutions, rotation eyepiece eye (10), to observed in the field of view of the clear line. 

Micrometer eyepiece inserted in the eyepiece tube (8), Attention should be inserted in the end，cannot leave 

gaps, and otherwise it will affect the accuracy of the measurement. 

The eyepiece must be turned to zero after power on. 

This type of digital Brinell hardness total (62.5;100;125;187.5;250;500;750;1000;1500;3000) kgf ten force. 

5 Accessories (The Packing List) 
Serial number Name (specification)  quantity 

1 20×reading microscope 1 

2 φ2.5mm ball indenter 1 

3 φ5mm ball indenter 1 

4 φ10mm ball indenter 1 

5 Small plane testing table 1 

6 Big plane testing table 1 

7 V-shaped testing table 1 

Standard hardness test block:  

8 HBW/3000/10(150～250) 1 PC 

9 HBW/1000/10(75～125) 1 PC 

10 HBW/187.5/2.5(150～250) 1 PC 

11 Spare fuse (2A) 2 

12 Power cord 1 

13 Dust-proof plastic bag 1 

14 Certificate 1 

15 Usage instruction manual 1 

16 U disk Touch pen Each 1 

 

6 How to Transfer the Data Use by USB to the Computer 
To transfer the data to the computer, use the USP data transfer product which is coming as standard accessories. 

To see the data USP must set on PC, after this step make sure that your pc accept USP than data will open up 

as CSV file. Select the excel program to open the CSV file. 

NOTE: If you have Office version 2013 or later follow the steps. 

Select EXCEL, select A COLUMN, on the menu, select CONFIGURE TEXT SIZE in the DATA tab, and 

mark the 1. Box CLASSIFIED than press next button, the second step that will be displayed on the screen, 

for the 2. Step choose the HOP box from the detail window after choose it press the finish button to convert 

the data. 
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