
Vickers Hardness Testing Machine HV-110/120
 

Series 810

The manual line up of the HV-100 Series has the following benefits:
• 144 mm (5,7 inch) colored touchsreen display (Type A) with higher visibility, easy to operate user 

interface
• Digimatic output for report creation.
• USB stick data export
• Electronic test force change.
• Max. specimen height up to 210mm 
• LED illumination for best image. 
• High number of accessories
• Vickers, Knoop, Brinell and KC fracture toughness measurement.
• Supports Brinelltest up to 62,5KG with an optional test force weight.

Manual type A Software type D

HV-110 Testing force range

No. Test force

HV-110

V.S.* HV1 HV2 HV3 HV5 HV10 HV20 HV30 HV50

N 9,807 19,61 29,42 49,03 98,07 196,1 294,2 490,3

(kgf) 1 2 3 5 10 20 30 50

*V.S. = Vickers Scale

HV-120 Testing force range

No. Test force

HV-120

V.S.* HV0,3 HV0,5 HV1 HV2,5 HV5 HV10 HV20 HV30

N 2,942 4,903 9,807 24,51 49,03 98,07 196,1 294,2

(kgf) 0,3 0,5 1 2,5 5 10 20 30

*V.S. = Vickers Scale

Hardness Testing Machines brochure on request

Scan QR Code with your mobile device and watch our product videos on YouTube

Specifications

External dimensions
[mm]

System A: 307(W)×696(D)
×786(H)mm System B/C/D: 
307(W)×627(D)
×875(H)mm

Objective lens Up to 3 pcs. mountable 
(one standard lens 10X 
mounted as standard)

Force dwell time 5-999 sec (selectable)

Load control Automatic (load, dwell, 
unload)

Optical system Infinity corrected optical 
system

Illumination unit LED light

Standard JIS B 7725, ISO 6507-2

Data output RS-232C, Digimatic, USB 
2. 0 interface

Working distance 50X = 2,5 mm

(other objectives availa-
ble)

Indenter approach speed 60 µm/s, 150 µm/s selecta-
ble

Mass 43.0 kg

Control panel Built-in touch panel, 5,7" 
Color LCD (HM-110A/
120A for System A), Con-
trol software (PC for Sys-
tem B/C/D)

Functions Calculation of Vickers / 
Knoop*2 / Brinell*3 hard-
ness, and ceramic frac-
ture toughness based on 
IF method (JIS R1697),
3 display format (stand-
ard, list, simple), GO/NG 
judgment, test condition 
guide, curve and user cor-
rection,
hardness corresponding 
value, statistics calculation

Main unit mass HV-110: Approx. 60kg, 
HV-120: Approx. 58kg

Output Digimatic, serial, USB2 ser-
ies A (for memory)*1, 
USB2 B Type (for system 
communication)

Resolution of
diagonal length
of an indentation

Objective lens less than 
50X: 0,1µm (Objective 
lens more than 50X: 
0,01µm)

Specimen
dimensions

System A: height 210mm, 
depth 170mm (when us-
ing flat anvil)
System B: height 181mm, 
depth 170mm (when us-
ing manual XY stage 
50X50mm)
System C: height 172mm, 
depth 170mm, System D: 
height 132mm, depth 
170mm

Test force control Lever method and auto-
matic control (load, dura-
tion, unload)

Turret drive Motor driven and manual 
operation
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Vickers Hardness Testing Machine HV-110/120
Optional accessories

No. Description

63ETB775 750HV1 Vickers Hardness Reference Ma-
terial, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

63ETB749 500HV10 Vickers Hardness Reference 
Material, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

63ETB754 750HV10 Vickers Hardness Reference 
Material, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

63ETB875 500HV20 Vickers Hardness Reference 
Material, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

63ETB880 750HV20 Vickers Hardness Reference 
Material, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

63ETB897 500HV30 Vickers Hardness Reference 
Material, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

63ETB902 750HV30 Vickers Hardness Reference 
Material, with ISO 6507-3 DAkkS calibra-
tion certificate, 60x60x16mm, steel

810-038 Round table, Ø250 mm

810-040 V-anvil, groove length 40 mm, Ø15 mm- 
Ø60 mm

810-041 V-anvil, groove length 40 mm, Ø3 mm- 
Ø9 mm

810-423 Manual XY stage w. digital microme-
ters, 50x50mm HM-200 and HV-100 Ser-
ies

11AAC702 Vickers hardness testing machines, Steel 
stand for HV-100 Series machine

11AAC719 Vickers hardness testing machines, Vi-
bration isolator stand HV-100 Series

810-644 Adittional rack for 11AAC719

Vickers HDMI camera system

Code number Description

63AAA602 HDMI camera

11AAC729 C-mount

NEC EA241WM 24" monitor

Manual or complete automatic testing

System A

HV-110A/HV-120A

Features:

• 144 mm (5.7 inch) color LCD display
• 3 types of display styles settable
• Equipped measuring microscope

allows diagonal length
measurement by visual observation

• Positioning using a manual XY stage

System B

HV-110B/HV-120B

Features:

• Operation using highly functional AVPAK-20
software

• Light intensity of LED illumination adjusted with
aperture or AVPAK-20

• Positioning using a manual XY stage

System C

HV-110C/HV-120C

Features:

• Operation using highly functional AVPAK-20 soft-
ware

• Light intensity of the LED illumination adjusted with 
aperture
diaphragm or through AVPAK-20

• Automatic indentation reading
• Automatic positioning using motorized XY stage

System D

HV-110D/HV-120D

Features:

• Operation using highly functional AVPAK-20 soft-
ware

• Light intensity of the LED illumination adjusted with
aperture diaphragm or through AVPAK-20

• Automatic positioning with motorized XY stage
• Auto focussing
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Vickers Hardness Testing Machine HV-110/120
 

Configuration

Two additional objective lenses can be selected

 Main unit standard test force 810-440D  Video camera unit 810-454D

 Manual XY stage 50 x 50mm 810-423  Objective lens 2X 11AAC712

 Objective lens 5X 11AAC713

 Objective lens 20X 11AAC714

 Objective lens 50X 11AAC715

 Main unit low test force 810-445D  Video camera unit 810-454D

 Manual XY stage 50X50 mm 810-423  Objective lens 2X 11AAC712

 Objective lens 5X 11AAC713

 Objective lens 20X 11AAC714

 Objective lens 50X 11AAC715

 Main unit standard test force 810-443D  Measuring microscope 11AAC718 Cannot be used simultaneously with the vision unit

 Manual XY stage 50 x 50mm 810-423  Objective lens 2X 11AAC712

 AVPAK-20* 11AAC666  Objective lens 5X 11AAC713

 Objective lens 20X 11AAC714

 Objective lens 50X 11AAC715

 Main unit low test force 810-448D  Measuring microscope 11AAC718 Cannot be used simultaneously with the vision unit

 Manual XY stage 50 x 50mm 810-423  Objective lens 2X 11AAC712

 AVPAK-20* 11AAC666  Objective lens 5X 11AAC713

 Objective lens 20X 11AAC714

 Objective lens 50X 11AAC715

 Main unit standard test force 810-443D  Measuring microscope 11AAC718 Cannot be used simultaneously with the vision unit

 Motorized XY stage 50 x 50mm 810-451  Objective lens 2X 11AAC712

 AVPAK-20* 11AAC666  Objective lens 5X 11AAC713

 Objective lens 20X 11AAC714

 Main unit standard test force 810-433D  Objective lens 50X 11AAC715

 Motorized XY stage 100 x 100mm 810-452D

 AVPAK-20* 11AAC666

 Main unit low test force 810-448D  Measuring microscope 11AAC718 Cannot be used simultaneously with the vision unit

 Motorized XY stage 50 x 50mm 810-451D  Objective lens 2X 11AAC712

 AVPAK-20* 11AAC666  Objective lens 5X 11AAC713

 Objective lens 20X 11AAC714

 Main unit standard test force 810-433D  Objective lens 50X 11AAC715

 Motorized XY stage 100 x 100mm 810-452D

 AVPAK-20* 11AAC666

 Main unit standard test force 810-443D  Video camera unit 810-454D

 Motorized XY stage 50 x 50mm 810-451D  Objective lens 2X 11AAC712

 Auto Focus stage unit 810-465  Objective lens 5X 11AAC713

 AVPAK-20* 11AAC666  Objective lens 20X 11AAC714

 Objective lens 50X 11AAC715

 Main unit standard test force 810-443D Objective lens 100X 11AAC716

 Motorized XY stage 100 x 100mm 810-452D  Measuring microscope 11AAC718 Cannot be used simultaneously with the vision unit

 Auto Focus stage unit 810-465

 AVPAK-20* 11AAC666

 Main unit low test force 810-448D  Video camera unit 810-454D

 Motorized XY stage 50 x 50mm 810-451D  Objective lens 2X 11AAC712

 Auto Focus stage unit 810-465  Objective lens 5X 11AAC713

 AVPAK-20* 11AAC666  Objective lens 20X 11AAC714

 Objective lens 50X 11AAC715

 Main unit low test force 810-448D Objective lens 100X 11AAC716

 Motorized XY stage 100 x 100mm 810-452D  Measuring microscope 11AAC718 Cannot be used simultaneously with the vision unit

 Auto Focus stage unit 810-465

 AVPAK-20* 11AAC666
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  For all systems: 10 x objective as standard.  * The above set does not include PC. 

HV-110 SYSTEM B

HV-120 SYSTEM A

HV-110 SYSTEM C

HV-120 SYSTEM C

HV-120 SYSTEM C

Remarks

HV-120 SYSTEM B

Minimum system configuration
FACTORY OPTIONS
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Micro-Vickers and Vickers Set

A-Type

B-Type

C-Type

D-Type

Please order AVPAK-20 Software 11AAE270-DEE
and the PC additionally!

All items listed below the set code number are included 
in the scope of delivery.

Configuration

A-Type set

No. Code No.: Description Content of Set

HV-110 A-Type Set 810-440-13-ASET Single indenter configuration
810-440-13 - Manual main unit HV-110

02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

HV-120 A-Type Set 810-445-13-ASET Single indenter configuration
810-445-13 - Manual main unit HV-120

02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

B-Type set

No. Code No.: Description Content of Set

HV-110 B-Type Set 810-443-11-BSET Single indenter configuration
810-443-11 - System main unit HV-110

02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

HV-120 B-Type Set 810-448-11-BSET Single indenter configuration
810-448-11 - System main unit HV-120

02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

C-Type set

No. Code No.: Description Content of Set

HV-110 C-Type Set 810-443-11-CSET Single indenter configuration

810-443-11 - System main unit HV-110
11AAE672 - 2x Objective lens
02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

810-462-10 - Motorized XY stage 100x100mm

HV-120 C-Type Set 810-448-11-CSET Single indenter configuration

810-448-11 - System main unit HV-120
11AAE672 - 2x Objective lens
02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

810-462-10 - Motorized XY stage 100x100mm

D-Type set

No. Code No.: Description Content of Set

HV-110 D-Type Set 810-443-11-DSET Single indenter configuration

810-443-11 - System main unit HV-110
11AAE672 - 2x Objective lens
02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

810-462-10 - Motorized XY stage 100x100mm
810-465 - Autofocus unit

HV-120 D-Type Set 810-448-11-DSET Single indenter configuration

810-448-11 - System main unit HV-120
11AAE672 - 2x Objective lens
02ALP300 - 10x Objective lens
11AAE674 - 20x Objective lens

810-462-10 - Motorized XY stage 100x100mm
810-465 - Autofocus unit
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Vickers optional accessories
 

Optional accessories for Vickers hardness testing machines

Software and data output         

Code number Description HM-200A HM-200B HM-200C HM-200D HV-100A HV-100B HV-100C HV-100D

11AAE270-DEE AVPAK V3.1 hardness Testing Software   

12AAU423 Form Eio V4 Automation Software  (AVPAK required)   

264-505 DP-1VA Data  logger       

936937 Digimatic cable 1m       

937387 Digimatic cable 1m       

02AZD810D U-WAVE-R       

02AZD730G U-WAVE-T       

02AZD880G U-WAVE-T Buzzer type       

02AZD790D U-WAVE-T connection cable       

264-016-10 IT-016U Digimatic Input Tool       

64AAB607R MeasurLink Real-Time Professional

64AAB608R MeasurLink Real-Time Professional 3D

Accessories          

Code number Description HM-200A HM-200B HM-200C HM-200D HV-100A HV-100B HV-100C HV-100D

810-013 Thin plate material holder     

810-014-1 Wire specimen holder horizontal     

810-015-1 Wire specimen holder vertical     

810-018 Rotary table for specimen holder 360º

810-019 Adjustable tilting vise

810-020 Adjust. specimen holder Ø15,0-30,0 mm     

810-650-1 Specimen holder, Ø25.4 mm

810-650-2 Specimen holder, Ø30,0 mm

810-650-3 Specimen holder, Ø31,75 mm

810-650-4 Specimen holder, Ø38,1 mm

810-650-5 Specimen holder, Ø40,0 mm

11BAF894 Top board for 810-650-1  25,4 mm

11BAF895 Top board for 810-650-2  30,0 mm

11BAF896 Top board for 810-650-3  31,75 mm

11BAF897 Top board for 810-650-4  38,1 mm

11BAF898 Top board for 810-650-5  40,0 mm

810-085 Sheet material specimen holder

810-095 Rotary tilting vise Ø15-50mm

810-016 Standard vise 51,0 mm opening

810-017 Standard vise 100,0 mm opening       

810-037 Round table ø180,0 mm       

810-038 Round table ø250,0 mm       

810-039 Anvil, round ø64,0 mm     

810-027 Adjustable support for long workpieces       

810-028 Height adjustable jack rest     

810-029 V-anvil Ø50,0 mm- Ø100,0 mm  L 400,0 mm       

810-040 V-anvil Ø15,0 mm- Ø60,0 mm  L40,0 mm       

810-041 V-anvil Ø3,0 mm- Ø9,0 mm  L40,0 mm       

810-042 V-anvil, stepped Ø4,0 mm- Ø16,0 mm       

11AAD537 Foot switch       
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Vickers optional accessories
 

XY-Stages/ Autofocus unit

Code number Description HM-200A HM-200B HM-200C HM-200D HV-100A HV-100B HV-100C HV-100D

810-700 Jominy stage, manual with digital positioning indication       

810-420 Manual XY stage 25,0 x 25,0 mm w. digital micrometers       

810-423 Manual XY stage 50,0 x 50,0 mm w. digital micrometers     

810-461D Motorized XY stage 50x50mm     

810-462D Motorized XY stage 100x100mm     

810-465 Auto focus unit     

Objective lenses       MH Plan unit  2x 5x 10x 20x 50x 100x

Order number 
HV-100 Series

  11AAC712 11AAC713  02ALP300  standard lens) 11AAC714 11AAC715 11AAC716

Order number 
HM-200 Series

  11AAC104 11AAC105 11AAC106 11AAC107  02ALP500 (standard lens) 11AAC108

         

Manual systems         

Total field of view         mm  7,00 2,80 1,40 0,70 0,28 0,14

Measurement range    mm  Ø 3.5 Ø1.4 Ø0.7 Ø0.35 Ø0.14 Ø0.07 

Usable field of view   mm  25% 1,750 0,700 0,350 0,175 0,070 0,035

mm 75% 5,250 2,100 1,050 0,525 0,210 0,105

Magnification with       10x ocular   20x 50x 100x 200x 500x 1000x

         

TV monitor systems         

Measurement range       mm  Horizontal 4,1mm 1,60mm 0,81mm 0,41mm 0,16mm 0,080mm

Vertical 2,3mm 0,99mm 0,44mm 0,23mm 0,088mm 0,045mm

         

AVPAK Systems         

Measurement range   mm  Horizontal 2,95mm 1,18mm 0,59mm 0,30mm 0,118mm 0,059mm

Vertical 2,21mm  0,89mm 0,44mm  0,22mm  0,089mm  0,044mm

         

General specification         

Working distance mm  6,00mm 27mm 11.8mm 5.2mm 2.5mm 1.5mm

Numeric aperture NA   0.056 0,11 0,28 0,42 0,50 0,70

Resolution µm  4,9107 2,5000 0,9820 0,6550 0,5500 0,3930

Depth of focus µm  87,70 22,70 3,50 1,56 1,10 0,60
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Hardness Testing Software
 

Software AVPAK-20 for System B,C and D No. 11AAE270-DEE

Software to control test sequence, evaluate hardness and make report
Supports Windows® 10, 64 bit operating system
.

Automatic and manual video line measurement of indentation diagonals

Turret control function with color indicator

Test pattern function
Operator friendly presets of test patterns (line, zigzag, grid or circle/ arc)  with adjustable indentation spacings. 
Additionally patterns can be combined or test points can be set freely as a teach in pattern.

Coordinate alignment function
Several test pattern alignment methods (1-point, 2-points, 3-points, arc, and centre of circle, bisector, midpoint) are 
available to place the pattern in the correct position. The automatic contour recognition allows to place indenta-
tions in accordance with the obtained contour or a specified excerpt from the contour. Therefore lines, patterns or 
a matrix of indentations can be placed accordingly.

Analysis and report function
Provides to display several types of graph (carburise transition, carburize distribution, X-R control chart) and lay-
outs. It is possible to edit these graphs on the report. Tracebility comments, indentation images and tables of test 
data can be inserted as well.

Overview image generation

Stage control function

Functions

Stitching
Generates specimen overview images by stitching sever-
al images together. Indentation patterns can be placed 
on the overview image precisely and easily.  (motorized 
XY stage is required)

Automatic indentation measurement
Automatically measure the indentation's diagonal 
lengths according EN ISO 6507-1

Illumination control  
Set the illumination level manually or automatically ac-
cording to the specimen surface. Additionally display 
the saturation on the camera image             

Stage control function
Control the motorized XY stage unit (for C- and D-
Types) and the autofocus stage unit (type D) by the vir-
tual joystick on the AVPAK-20 window. (Hardware joy-
stick box is always included in the motorized  XY stage's 
scope of delivery) Insert XY positioning steps in your 
part program and store 5 settable postions.

Turret control function
Choose and change the Objective lens on the turret pan-
el. Green colour marks indicate the indenter and objec-
tive lenses that are set for measurement in the soft-
ware. The objective lens set for overview image stitch-
ing is marked in yellow.

Automatic execution function
Record any kind of operation, store and rerun as part 
programs.
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Hardness Testing Software

Graphic view (of stored images) 
For displaying the specimen overview images and 
checking the pattern positioning The digital zoom 
function can be used to easily magnify and check 

the indentation site.

FUNCTIONS

Layout view
Indentation images, graphs, tables, etc., can be laid out 

freely to create the report in need.

Stitching
Takes images of an entire rectangular field from the 

moving stage then combines the images. Use stitching 
for a complete overview of sample.

Auto trace
Automatically traces the shape of the sample. Take im-

ages as the stage moves along the outer contours of the 
specimen, then combines the images.

Navigation function for the manual XY stage
(System B)

When the test position is to be moved during multi-
point testing (CHD etc.), this function guides the posi-

tioning of the manual XY fine adjustment stage to the 
next position by pop up on screen menu. User position-

ing errors are reduced drastically

Software AVPAK-20 for System B, C and D

Screen layout for control, testing status, result display and reporting can be changed freely.

Handling of multiple specimens
Part program and Part Manager function support testing of multiple and irregular specimens.

Multi-specimen testing 
Executes different part programs for each irregular specimen.

Parts Manager:
Executes a common part program for specimens having the same shape. parts can be arranged in grid positions.

Pattern creation: 
This tool supports the creation of test patterns such as straight lines, zigzag lines and teaching patterns.

Pattern pasting :
This tool supports the pasting of created test patterns by applying a coordinate system. It adjusts the origin, direc-
tion, etc. of the before created pattern. Works coordinate systems for complex applications can be generated.
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Hardness Testing Software
Type B C D B C D A B

No.
HM-210B
HM-220B

HM-210C
HM-220C

HM-210D
HM-220D

HV-110B
HV-120B

HV-110C
HV-120C

HV-110D
HV-120D

HR-610A
HR-620A

HR-620B

Indentation control func-
tion

Auto reading function - -
Focusing function (Con-

trast level indicator)
- -

Focusing function (Auto 
Focus)

- - - - -

Illumination control func-
tion

- -

Stage control function - -
Turret control function - -
Test pattern function -

Coordinate alignment 
function

-

Wide area image synthe-
sis function

- - - -

Automatic execution 
function

Multiple specimens test-
ing function

- -

Wizard function for sin-
gle test/pattern test/

standard test
Image analysis function - -

Report creation -
Hardness scale conver-

sion, spherical compensa-
tion, judgment, statistical 

factor
Extemal output function

Security level function
Simple dimension func-

tion
- -

Edging surface reading 
function

- -

Jominy test function -
User layout save function 

for software window
FORMEio compatibility 

for automation
Status Monitor compati-

bility
Inch system (mm/inch 
main unit required)

Retrofittable to C-type - - - - - -
Retrofittable to D- type - - - -
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