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1 Introduction

1.1 Machine Overview

Thank you for choosing our products and browsing this manual.

The HV-1000 Micro Vickers hardness is best suited for testing metal structures, including tiny parts, sheets, metal foils, premium wires, thin hardened layers and electroplated layers. It can also be used to test non-metallic materials such as glass, jewelry and ceramics that can not be tested with Rockwell test methods and other relatively large test forces. In particular, it can follow the structure of the metal, testing the hardness of the material such as induction hardening or carburizing.

 The HV-1000 Micro Hardness Tester is a high-tech product of optoelectronics, which is novel, has good reliability, operability and repeatability, and is an ideal product for testing microhardness.

The machine adopts C language preparation program, high magnification optical measurement system and optical dual channel structure, photoelectric, optical and even sensing and other new technologies. Through the key operation, the length of the measurement indentation can be input on the key, the hardness value can be displayed on the LCD screen, the conversion scale, the test force, the test force hold time and the measurement times.

    The HV-1000 hardness meter can also be configured according to the special needs of the user, can measure the indentation and the material metallographic organization, the screen measuring device and the indentation automatic measuring device, and the determination of the Knoop hardness.

1.2 Principles of Vickers hardness and Knoop hardness

1.2.1 Vickers HV

The Vickers hardness test was carried out by pressing the test object (F) with a 136 ° rhombic diamond head and pressing the test force on the surface of the object to be tested. After the test force was held, the test force was removed and the specimen (D), calculate the average pressure (N / mm2) of the tapered surface area of ​​the indentation, ie, the Vickers hardness value. (See Figure 1.1).
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Figure 1.1 Vickers test principle

Vickers hardness formula: 
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                 公式( 1-1)
Where:

HV-Vickers hardness

F --N
d - indentation two diagonal (d1, d2) the average length, mm

HV indentation depth h and diagonal d relationship: h = d / 7 formula (1-2)
Note that when the test force is kgf：
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                      (Equation 1-3)
1.2.2

Knox's test principle and the same principle as the Vickers, but the pressure head and Vickers are different, Nu is the bottom of the diamond-shaped pyramid diamond head. The indentation perpendicular to the surface of the specimen is a diamond on the outer shape, and the ratio of the two diagonal lengths is approximately 7 to 1 (see Figure 1.2). Due to the geometric properties of the Knoop indenter, the diagonal accuracy is high when the test force is small. The depth of the indentation is very shallow, about 1/30 of the long diagonal. Due to this feature, the Knoop test is well suited for testing the hardness of thin coatings, surface hardened layers, metal flakes, decarburized layers and hard friable metals
Figure 1.2 Knox test principle[image: image31]
Figure 1.2 Knox test principle[image: image5.png]HK:IASOQ%



                 (Equation 1-4)

Where:
HK-Knoop hardness

F - N

d - indentation diagonal length, mm

HK indentation depth h and diagonal d relationship: h = d / 30 (formula 1-5)
Note when the test force is kgf:
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             (Equation 1-6)
2 main technical parameters

2.1 The main parameters of the machine

1 Series of test force:

 Test force a total of 8: the machine using kgf units, see Table 2.1表2.1

	Kgf
	0.01
	0.025
	0.05
	0.1
	0.2
	0.3
	0.5
	1

	N
	0.098
	0.245
	0.49
	0.98
	1.96
	2.94
	4.90
	9.80


So the Vickers ruler is：HV0.01, HV0.025, HV0.05, HV0.1,HV0.2, HV0.3, HV0.5,HV1

2 Hardness indication error:

The machine hardness measurement range: 0-3000HV, accuracy to meet or higher than GB / T4340.2 see Table 2.2

Table 2.2
	Hardness symbol
	Maximum error

Indicates the percentage of hardness values specified for the standard block

	
	                                                                            Hardness, HV

	
	50
	100
	150
	200
	250
	300
	350
	400
	450
	500
	600
	700
	800

	HV0.01
	
	
	
	
	
	
	
	
	
	
	
	
	

	HV0.025
	8
	10
	
	
	
	
	
	
	
	
	
	
	

	HV0.05
	6
	8
	9
	10
	
	
	
	
	
	
	
	
	

	HV0.1
	5
	6
	7
	8
	8
	9
	10
	10
	11
	
	
	
	

	HV0.2
	
	4
	
	6
	
	8
	
	9
	
	10
	11
	11
	12

	HV0.3
	
	4
	
	5
	
	6
	
	7
	
	8
	9
	10
	10

	HV0.5
	
	3
	
	5
	
	5
	
	6
	
	6
	7
	7
	8

	HV1
	
	3
	
	4
	
	4
	
	4
	
	5
	5
	5
	6

	Note:



	1. When the indentation diagonal is less than 0.020mm, the table does not give the error value.

	2. For intermediate values, the maximum allowable error can be obtained by interpolation.


*   The contents of the table are summarized in GB / T4340.2.

Optical system: see Table 2.3

4. Table 2.3

	Objective lens 10 × (observation) 40 × (measurement)
	Objective lens 10 × (observation) 40 × (measurement)
	Objective lens 10 × (observation) 40 × (measurement)

	Eyepiece 10 ×
	Eyepiece 10 ×

	Total magnification 100 × (observation) 400 × (measurement)
	Total magnification 100 × (observation) 400 × (measurement)
	Total magnification 100 × (observation) 400 × (measurement)

	Measurement resolution 0.25μm
	Measurement resolution 0.25μm

	Halogen brightness 20 adjustable
	Halogen brightness 20 adjustable


      When the machine does not have any operation for more than 30 minutes, the halogen lamp will turn off and press any key to wake up.

4. Test force application method: automatic loading and unloading test force

5. Test force holding time: 5 ~ 60s (every 1 second for a unit)

6. Maximum specimen height: 110mm

7 indenter center to outer wall distance: 85mm

8. Host weight: about 35Kg

9 Power supply: AC220V / 50Hz

10. Overall dimensions: (L × W × H) (540 × 200 × 530) mm

11.XY platform

 XY platform parameters in Table 2.4

Table 2.4
	Size 100 × 100mm
	Size 100 × 100mm

	Travel 25 × 25mm
	Travel 25 × 25mm

	Resolution 0.01mm
	Resolution 0.01mm


112 HV-1000 manual turret and HV-1000Z automatic turret difference:

     Observation of the HV-1000 Micro Vickers Hardness Tester - Test - The position of the measurement is done by manual manual turntable.

The observation of the HV-1000Z Micro Vickers Hardness Tester - Test - The measured position switch is done by the automatic turret and also for manual and jogging.

3 installation and commissioning of the instrument

3.1. Hardness of the working conditions

a at room temperature (23 ± 5) ° C;

b on a solid basis;

c in a vibrant environment;

d around no corrosive media;

e indoor relative humidity of not more than 65%.

3.2 Unboxing and installation

The name of each item on the host is shown in Table 3.1
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Figure 3.1 Hardness meter host shape

Table 3.1 Name of each item
	1.Power plug 
	2. Horizontal screw 
	3. Lifting wheel 
	4. Lifting screw
	 5. Screw

	6. Cross test bench 
	7. Pressure head 
	8. Protective cover 
	9.Microscope eyepiece 
	10. Goggles

	11. Photographic plate 
	12.Top cover 
	13. Rear cover 
	14.Lamp source Up / down adjustment nut 
	15.Lamp front and rear adjustment screws

	6.Left Drum 
	17.Change Handwheel 
	18. Right Drum 
	19. Turret 
	20.40х Objective lens

	21.10X objective lens


Installation and commissioning steps are as follows:

a. Remove the outer box, remove the hardness of the host and accessory box (see Figure 3.1).

b. Place the durometer on a dedicated workbench and remove the straps that are tied to the main unit.

Remove the horizontal screw (2) from the accessory box at the bottom of the main unit.

c. Remove the upper cover (12) and screw the four screws (Figure 3.2) on the machine.
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Figure 3.2 Remove the four screw positions
d. Turn the change handwheel (17) to 1kgf.

e. Take the weight cap, remove the weight shaft and weight from the accessory box, and set the six weights from small to large on the weight shaft. Installation should first wipe the weight shaft and weight, can not make it stained.

f. Grasp the top of the weight shaft, place it in the weight housing, and turn the weight shaft to place the cross pin in the V-slot

[image: image32](Figure 3.3). The hole on the end of the hole at the weight axis, so that the steps inside the weight inside the shell and can turn.
Figure 3.3 Weight shaft and weight placement

g. Turn the handwheel (17) to turn the weight housing up and down in the positioning. Then cover the upper cover (12).

h. Remove the dust cover and remove the micrometer (9) from the accessory box and insert it into the hole and insert it in the bottom.

i. Remove the cross case (6) from the accessory case and wipe the top of the rust. Insert the shaft into the lifting screw (4) hole and lock the screw (5).

j. Remove the level from the accessory box on the cross test bench (6) and adjust the screw (2) to level it (the bubble is centered).

4 panel key function introduction

4.1 Machine panel keys and their functions

Figure 4.1 is the HV-1000 panel outline Figure 4.2 is the HV-1000Z panel shapeg.
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Figure 4.1 HV-1000 Operation Panel Figure 4.2 HV-1000Z Operation Panel

 SHAPE \* MERGEFORMAT 


 Return key: return to the previous interface

 SHAPE \* MERGEFORMAT 


 Confirm key: Press this key to enter the number

 SHAPE \* MERGEFORMAT 


Payload time key: the choice of load time, + is increased - minus

 SHAPE \* MERGEFORMAT 


 Lamp brightness key: light brightness selection, + is increased - minus

 SHAPE \* MERGEFORMAT 


ardness conversion keys: Hardness conversion of HRA, HRB, HRC, HRD, HRF, HV, HK, HBW, HR15N, HR30N, HR45N, HR15T, HR30T, HR45T

 SHAPE \* MERGEFORMAT 


Clear key: d1, d2 is cleared during test

 SHAPE \* MERGEFORMAT 


HV, HK selection keys: HV, HK selection

 SHAPE \* MERGEFORMAT 


Start key: press this key to start the load: Note HV-1000 first press the head to the front and then press this button, when the HV-1000Z no matter what the pressure head position, as long as this key will automatically turn To the front, but make sure that the indenter does not touch any objects, otherwise it will damage the indenter.

Numeric key: direct input D1, D2 on it, each press ok can be.

[image: image18.png]
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Automatic turret jog button, this key only HV-1000Z models have.

5 Hardness meter use:[image: image34]
5.1 Operation of the hardness meter Use:

The hardness of the hardness measurement work shown in Figure 5.1
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Figure 5.1 Dimensional hardness tester measurement work process

The following describes the HV-1000 and HV-1000Z operation

5.1.1 HV-1000 test process:

1) Plug in the power and turn on the power switch. The screen appears on the screen, then you can modify the data.

For example: hardness scale (HV, HK) selection, hardness conversion selection, load time selection, light dark selection, press the button to meet the requirements.

2) Turn the shift handwheel (17) so that the test force meets the selection requirements, and the force value of the change handwheel (17) is the same as the force value displayed on the screen. When rotating the handwheel (17), it should be carried out with care. In the rotation to the maximum force 1kgf, the rotation position has been in the end, can not continue to forward, should reverse rotation; turn to the minimum force value 0.01kgf should also reverse rotation.

3) 10s is the most commonly used test force to maintain the time, but also according to the need to press the key DWELL + or DWELL-, each change by 1 second, "+" for the plus, "-" to reduce.

4) If the field light is too dark or too bright, press the key LIGTHT + or LIGTHT-.

5) Turn the turntable (19) so that the 40x objective lens (20) is in the forward position (the total magnification of the optical system is 400 ×, in the measurement state).

6) Place the standard test piece or specimen on the test bench (6) and turn the rotary table (3) to raise the test bed. When the specimen is about 1-2 mm from the lower end of the objective lens (20) (do not touch the objective lens) , And then close to the micrometer eyepiece (9). A bright spot appears within the field of view of the micrometer eyepiece, indicating that the focal plane is about to come. In this case, the test bed should be slowly raised or lowered until the specimen surface is clearly imaged in the eyepiece, and the focusing process is completed. As the standard test piece surface is very smooth, for beginners to find the surface of the specimen is a certain difficulty, you can turn the test piece (the rough side up), to be found after the sample surface and then turn back To the test surface.

7) If you want to observe the larger field of view on the surface of the specimen, you can turn the 10 × objective lens (21) to the front position. The total magnification of the optical system is 100 ×.

WARNING: When testing irregular specimens, be careful to prevent the indenter from striking the test piece and damaging the indenter.

8) Turn the indenter (7) to the front position. To feel the turntable (19) has been positioned, it should be carefully and slowly rotated to prevent excessive impact. At this time, the top of the indenter is connected to the focused specimen plane The distance is about 0.3 to 0.45 mm. Note: When testing irregular specimens, be careful to prevent the indenter from striking the specimen and damaging the indenter.

9) Press the "Start" button, then apply the test force (motor start), the screen appears START TEST that began testing; LOAD said test force; DWELL said to maintain the test force, "10,9,8 ... ... 0" Countdown; UVLOAD means to remove the test force; motor work is over, the screen appears d1: 0 wait for measurement. As shown in Figure 5.2.
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Figure 5.2 Test the interface

WARNING: Do not move the test specimen or turn the turret when the motor is in operation. You must wait until the end of the load and unload can be moved. Otherwise, the instrument may be damaged.

2) Turn the 40x objective lens (20) to the front, and measure the indentation diagonal length in the micrometer eyepiece (9). If the indentation is not clear, slowly raise or lower the test bench and make it Clear; if the two eyepieces in the micrometer (9) are blurred, the goggles (10) on the micrometer eyepiece can be adjusted, which is determined by the vision of each person.

3) In the field of view of the micrometer (9) can see indentation, according to their own vision a little turn lift wheel (3), up and down the test bench (6) to the most clear. If the two lines within the eyepiece are blurred, the goggles (10) can be adjusted to make them clearer, which is determined by the vision of each person.

4) Measure the indentation diagonal method as follows:

d-indentation diagonal length (um) d = n × l

n-micrometer eyepiece (9) the number of the right drum (1 circle 50 grid)

l - the right drum per cell minimum grading value (0.25um)

When measuring the indentation diagonal, first turn the left glare of the micrometer eyepiece, then move the two marks at the same time,

Indentation of the vertex; then turn the right drum so that the other mark is aligned with the right vertex (Figure 5.3)
[image: image22.png]



Figure 5.3 Eyeprical Outline
  Here are the specific measurement methods for indentation: see Table 5.1

           Table 5.1 Specific measurement methods for indentation                                                                                                                                            

	1. Observe the two lines in the field of view from the eyepiece, rotating the eyecup to make the line clear. Note: rotating goggles may cause indentation imaging blur, to be clear two lines and then turn the lift wheel to make indentation imaging clear, see Figure 5.4;
	[image: image36]
Figure 5.4

	.2 turn the micrometer on both sides of the micrometer eyepiece so that the inside of the two engraved lines is infinitely close, that is, the inside of the two lines is gradually in the light, no light critical state, observe the zero mark on the drum Whether it is aligned. (This is good at the factory, please do not arbitrarily move, because each person's vision is different). See Figure 5.5;
	
[image: image23.wmf]
      Figure 5.5

	3 reverse rotation Microscope two drums, two lines gradually separated, turn the eyepiece left drum, so that the left side of the carved and indentation on the left edge of tangent, see Figure 5.6
	
[image: image24.wmf]
Figure 5.6

	 Turn the right measuring roller so that the inside of the right engraved line is tangent to the edge of the right edge of the indentation. See Figure 5.7. Note the data and enter the value of the indentation length and press OK and D1 to complete.
	
[image: image25.wmf]
   Figure 5.7

	5 Turn the micrometer to 90 ° (note that it is close to the eyepiece tube when turning it), turn the drum so that the inside of the lower edge is tangent to the edge below the indentation, see Figure 5.8;
	
[image: image26.wmf]
Figure 5.8

	6 Turn the measuring drum so that the inside of the upper edge is tangent to the edge of the upper edge of the indentation, as shown in Figure 5.9, note the data and enter the value of the indentation length and press OK, D2 to complete. The instrument automatically calculates the hardness value and displays the number of tests automatically plus one, one measurement is completed.
	
[image: image27.png]



     Figure 5.9

	7 Calculation of indentation length: eyepiece measuring drum rotation of a circle 50 cells, when moving inside the indentation and indentation diagonal tangent, read out the number of revolutions (on the drum wheel) and drum round On the number of lattice, the size of each small grid is 0.25μm.
	

	For example: If you turn the whole circle, in the drum on the outer circle is 12 small cell, then the total is 112 grid, indentation diagonal length: 0.25 × 112 = 56μm.                                                                                                            
	


5.1.2 HV-1000Z test process:

      When you use this machine, please always pay attention to turning the turret process. Do not touch any objects.

      
     1).Boot

     2).You can turn the turret to the desired objective lens position.

     3). Place the specimen on the cross table and focus on the focal surface.

        When the focal plane is found, if the specimen is irregular, please manually turn the turret, the indenter should not touch any object to continue Step 4

      4). Press START, indenter no matter where the location will go to the front and start testing, then do not do any action, waiting for the test is completed,

      5). Loading and unloading to complete the turret will automatically go to 40 times the objective lens, then the diagonal measurement can be obtained hardness value, the measurement method reference HV-1000.

6 hardness and maintenance of the operating instructions

When the lamp is broken, replace the new lamp as follows:

1)) Please turn off the power to avoid electric shock;

2) Turn the screw 1 counterclockwise; see Figure 6.1

3) Push the back cover in the direction of arrow 1, then turn it in the direction of arrow 2 and remove the back cover; see Figure 6.2.

4) Pull out the bad bulb up and replace the new bulb; see Figure 6.3.

5) with a soft cloth to wipe the new bulb surface, do not touch the surface of the bulb;

6) Push the back cover in the direction indicated by arrow 1, then turn it in the direction of arrow 2 and cover the back cover. See Figure 6.4.

7) Turn on the power switch.

8) observe the micro-eyepiece, clockwise tightening and adjust the screw 1, so that the field of light evenly. (If necessary, release and adjust the screw up and down 2.) See Figure 6.5
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Figure 6.1 Loosen the screw Figure 6.2 Remove the rear cover Figure 6.3 Replace the new lamp[image: image40.png]
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Figure 6.4 Cover the back cover Figure       6.5 Adjust the screws

6.2 Replacement of the fuse

   When the machine fuse is broken, please follow the steps below to replace:

    1). Turn off the power, remove the power cord from the seat, press the word screwdriver into the middle of the connector, the fuse seat pry out.

2) Remove the fuse holder from the incoming connector. Remove the fuse and see if the filaments inside are broken. If you can not decide whether the fuse is broken, you can use the ohmmeter to check whether the filament is good

3) Replace the new fuse and install it.

The fuse is housed in a fuse holder to protect the durometer from damage from the supply voltage or internal short circuit. If any of the conditions cause the fuse to be burned out, please contact the service personnel immediately.
[image: image28.png]
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Figure 6.6 Knocking the fuse holder Figure 6.7, Replacing the fuse

6.3 Diamond indenter

1) The indenter (7) and the indenter are a very important part of the instrument, so be careful not to touch the indenter during operation.

2) In order to ensure the accuracy of the test, the indenter should be kept clean, when stained with oil or dust can be used with absorbent cotton (industrial) or ether, at the top of the indenter carefully wipe clean.

3) To replace the indenter, please do not disassemble yourself. Please contact the service person.

6.4 Microscope eyepiece

1). As a result of each person's parallax, observe the line of observation within the microscope eyepiece may be blurred, so the observer substitutions, the first should be slightly on the eyepiece goggles (10), so that the observation of the field of view Clear.

2). Microscope eyepiece inserted in the eyepiece tube, pay attention to should be inserted in the end, can not leave a gap, otherwise it will affect the measurement accuracy, when measuring indentation diagonal, it is necessary to measure the vertex, and then turn 90 ° again Measure another pair of vertices.

3). The zero point of the micrometer eyepiece is adjusted at the factory, such as long-term use may have a slight error, it should be regularly calibrated zero, such as the error should be adjusted, adjust the method: first alignment of the two Engraved zero (two lines almost infinite close, in the presence or absence of the critical state of the optical gap), a little loosening the right drum on the three tightening screws, the right drum of the zero is also good, then the eyepiece The zero position is the same as the zero point of the right drum (Figure 6.8)[image: image42.png]



Figure 6.8

6.5 Specimen

1) If you suspect that the hardness of the machine is not allowed, you can use the standard hardness of the proofreading, proofreading when the hardness block word up, the hardness block on the oil can be measured before rubbing, generally the first test point is not the second point to be effective The

2) the surface of the sample must be clean, if the surface stained with grease and dirt, it will affect the measurement accuracy. When cleaning the sample, use alcohol or ether wipe.

3) When the sample is filament, sheet or small pieces, respectively, with a filament clamping table, sheet clamping table and flat clamping table clamp, on the cross test bench for testing; if the specimen is very small Can not be clamped, the specimen will be mosaic and then tested.

4) To ensure the correctness of the test, it is necessary to ensure the thickness of the specimen. According to the provisions of national standards

The thickness must be not less than 8 to 10 times the depth of indentation. So how to know the specimen to meet the requirements of the requirements, here are several ways.

a) Direct observation:

The test specimen in accordance with the requirements of the test, to be the end of the test to see the edge of the specimen and the back (support surface) whether the deformation of the traces. If there is a trace, the result of the test is invalid. Say

The thickness of the specimen is too thin to meet the requirements of the test, then there are two options, one is redo the specimen, some parts can not be changed. Second, choose a smaller test force, which can only be carried out within the requirements of the request.

b) Formula calculation:

Vickers hardness test piece thickness calculation formula: h ≈ ​​1 / 7d.

c) look-up table method: Table 6.1,

Table 6.1 Specimen minimum thickness and detection force selection table

	Minimum thickness
	Detection force / N (Kgf)

	[image: image43.png]


t/mm
	0.049
	0.9807
	0.1471
	0.1961
	0.2452
	0.4903
	0.9807
	1.9614

	HV
	HV0.005
	HV0.01
	HV0.015
	HV0.02
	HV0.025
	HV0.05
	HV0.1
	HV0.2

	50
	0.019
	0.028
	0.034
	0.039
	0.043
	0.062
	0.087
	0.123

	100
	0.013
	0.020
	0.024
	0.028
	0.0310
	0.043
	0.061
	0.087

	200
	0.0097
	0.014
	0.017
	0.020
	0.022
	0.031
	0.043
	0.062

	300
	0.008
	0.011
	0.014
	0.016
	0.018
	0.025
	0.036
	0.050

	400
	0.0069
	0.010
	0.012
	0.014
	0.015
	0.022
	0.031
	0.043

	500
	0.0062
	0.0087
	0.011
	0.012
	0.014
	0.019
	0.028
	0.039

	600
	0.0056
	0.008
	0.010
	0.011
	0.013
	0.018
	0.025
	0.036

	700
	0.0052
	0.007
	0.0090
	0.010
	0.012
	0.016
	0.023
	0.033

	800
	0.0049
	0.0069
	0.0084
	0.0097
	0.011
	0.015
	0.022
	0.031

	900
	0.0045
	0.0064
	0.0080
	0.0091
	0.010
	0.014
	0.021
	0.029

	1000
	0.0043
	0.006
	0.0075
	0.0086
	0.009
	0.0138
	0.019
	0.028

	1200
	0.0039
	0.0056
	0.0069
	0.0079
	0.0088
	0.013
	0.018
	0.025

	1400
	0.0036
	0.0052
	0.0064
	0.0073
	0.082
	0.012
	0.016
	0.023
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	Minimum thickness
	Detection force / N (Kgf)
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t/mm
	1.961
	2.942
	4.903
	9.807
	19.61
	29.42
	39.22
	49.03

	HV
	HV0.2
	HV0.3
	HV0.5
	HV1
	HV2
	HV3
	HV4
	HV5

	50
	0.12
	0.15
	0.19
	0.27
	0.38
	0.47
	0.54
	0.61

	100
	0.086
	0.13
	0.14
	0.19
	0.28
	0.33
	0.39
	0.43

	200
	0.062
	0.075
	0.097
	0.14
	0.19
	0.24
	0.27
	0.31

	300
	0.050
	0.062
	0.080
	0.11
	0.16
	0.19
	0.22
	0.25

	400
	0.043
	0.053
	0.069
	0.10
	0.14
	0.17
	0.20
	0.22

	500
	0.039
	0.048
	0.062
	0.09
	0.12
	0.15
	0.17
	0.19

	600
	0.036
	0.043
	0.057
	0.08
	0.11
	0.14
	0.16
	0.18

	700
	0.033
	0.040
	0.052
	0.073
	0.10
	0.13
	0.15
	0.16

	800
	0.031
	0.038
	0.049
	0.069
	0.097
	0.12
	0.14
	0.15

	900
	0.029
	0.036
	0.046
	0.065
	0.095
	0.11
	0.13
	0.14

	1000
	0.028
	0.034
	0.043
	0.060
	0.090
	0.10
	0.12
	0.13

	1200
	0.025
	0.031
	0.040
	0.056
	0.079
	0.095
	0.11
	0.12

	1400
	0.023
	0.028
	0.037
	0.051
	0.073
	0.090
	0.103
	0.11


	Minimum thickness
	Detection force / N (Kgf)

	[image: image46.png]


t/mm
	49.03
	98.07
	196.1
	294.2
	490.3
	980.7

	HV
	HV5
	HV10
	HV20
	HV30
	HV50
	HV100

	50
	0.62
	0.87
	1.23
	1.50
	1.94
	2.75

	100
	0.43
	0.61
	0.86
	1.06
	1.37
	1.95

	200
	031
	0.43
	0.62
	0.75
	0.97
	1.4

	300
	0.25
	0.36
	0.50
	0.62
	0.80
	1.2

	400
	0.22
	0.31
	0.43
	0.53
	0.69
	1.0

	500
	0.19
	0.28
	0.39
	0.48
	0.61
	0.86

	600
	0.18
	0.25
	0.36
	0.44
	0.56
	0.80

	700
	0.16
	0.23
	0.32
	0.40
	0.51
	0.74

	800
	0.15
	0.22
	0.31
	0.38
	0.49
	0.69

	900
	0.14
	0.21
	0.29
	0.36
	0.46
	0.64

	1000
	0.13
	0.19
	0.28
	0.34
	0.44
	0.62

	1200
	0.12
	0.18
	0.25
	0.31
	0.40
	0.56

	1400
	0.11
	0.16
	0.23
	0.28
	0.37
	0.52


The production of the test pieces shall be carried out according to the requirements of the national standard GB / T4340.

6.6 force, the choice of indentation size

In the measurement of Vickers hardness, as long as the test piece conditions permit, try to use a large test force, the measurement is relatively accurate. Generally hard materials with a larger test force; soft materials with a smaller test force.

In accordance with the habit, indentation diagonal length of about 50um when the most convenient measurement, but also consider the thickness of the material.

Reference: material thickness ≥ 1.5 × indentation diagonal length

For example: material thickness = 0.1mm, the indentation diagonal length can not be greater than 0.066mm.

Here to meet: 0.1 ≥ 1.5 × 0.066.
7 .Packing list   

	Serial number
	Name specification
	unit
	Quantity

	1
	ost (including a micro-Vickers head, 10X, 40X each one)
	only
	each1

	2
	Test bench, weight, microscope accessories box;
	only
	

	3
	Weight
	only
	6

	4
	Weight bar
	One
	1

	5
	Cross table
	One
	1

	6
	Sheet holder
	One
	1

	7
	Filament holding table
	One
	1

	8
	Flat mouth holding table
	One
	1

	9
	Level
	One
	1

	10
	screwdriver
	To put
	2

	11
	Horizontal adjustment screw
	Piece
	4

	12
	External power cord
	root
	1

	13
	10 × digital micrometer eyepiece
	only
	1

	14
	Micro Vickers hardness blocks (HV1, HV0.3)
	Piece
	each1

	15
	Fuse (1 A)
	One
	2

	16
	Product certification
	To put
	1

	17
	Instruction Manual
	One
	1

	18
	Dust cover
	One
	1


	                    Warranty registration card

	Product number
	

	Host number
	

	Warranty phone
	

	Warranty time
	Warranty for one year (except for purchase time, except for accessories / wearing parts)

	User Info

	Purchase date
	

	company name
	

	contact address
	

	Contact person
	

	contact number
	

	Invoice copy


	CALIBRATION CERTIFICATEFOR VICKERS HARDNESS TESTER


	name
	Micro hardness tester

	model
	HV-1000

	manufacture number
	V710801614

	Calibration date
	2017-8-29

	temperature
	20℃

	testing base
	JJG151-2006 GB/T4340.2、

ISO6507-2United StatesASTME384

	Inspectors
	

	Indication accuracy

	Standard value of hardness block
	Actual average
	Indication error value (%)
	Value change value (%)

number

	740 HV1
	
	
	

	440 HV0.2
	
	
	

	in conclusion
Appearance, indenter, assembly accuracy and test force, the test are qualified。  
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