








TESTING MODULES

ENVIRONMENT MODULES





NANOVEA T100

Block-On-Ring Linear Rotative Ring-On-Ring

Corrosion Low TemperatureHigh Temperature

TESTING MODULES

ENVIRONMENT MODULES

Liquid Humidity and Inert Gasses

Spacious, open & durable platform

Removable enclosure with 

environment control options

Precision motor

Pin, ball or 

�at holder

Linear electromagnetic loading

Direct friction measurement

Automatic X

table control

In-situ line or point sensor 

and or microscope

Rotative or linear 

with optional 

temperature or 

liquid modules

• Advanced Pneumatic Loading Technology

• Perfect Vertical Loading with no Pivot Point

• Direct Friction Measurement from independent load cell sensor

• Integrated Full Track 3D Profiling and Visual Imaging

Scratch



Advanced Pneumatic Loading Technology.

Perfect Vertical Loading with No Pivot Point

LVDT Depth SensingPrecision Motor

50mm X Motor

65 x 52 x 65cm

Friction Sensor Precision Loading Cell

Various Testing and
Environmental Modules Pneumatic Loading



Spacious, open & durable platform

Removable enclosure with 

environment control options

Precision motor

Pin, ball or 

�at holder

Linear electromagnetic loading

Direct friction measurement

Automatic X

table control

In-situ line or point sensor 

and or microscope

Pneumatic loading Pneumatic loading 

Rotative or linear 

with optional 

temperature or 

liquid modules



Highest Level of Accuracy. Widest Range of Applications. 

Pneumatic Loading 

Direct Friction Measurement 

Removable Enclosure with 

environment control options 

In-situ line or Point sensor 

and microscope 

Motorized X Table 

101 x 101 x 108cm 

Precision Motor 

Linear Electromagnetic 

Loading 

Pin, Ball or Flat Holder 

Various Testing and 
Environmental Modules 

Spacious, open and 

durable platform 



ADVANCED MOTOR TECHNOLOGY | T50, T100, T2000
Linear wear friction test reproduces the linear 
reciprocating motion found in many real-world
tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample 
with a precise weight. The test samples can be of 
varied shape (such as cylindrical) as long as there 
is a �at zone of a certain length in the direction 
of movement. The length of the track can be adjusted 
prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible).  
Because of the integrated 16bit external position encoder, 
friction can be displayed for any speci�c point for each pass. 
This is essential to accurately study the trend of friction 
across the full length of the test. 
 

•  Unmatched Speed Control w/ 20bit internal speed encoder

•  Ultimate Positioning Precision w/ 16bit external position (>0.006°) 

•  Widest Speed Range 0.01 to 15000rpm 

•  Study of quasi static coe�cient of friction (0.01 to 0.1rpm) 

•  Powerful | Max Intermittent Torque up to 14.7Nm (T2000) and 4.4Nm (T50)
 
•  Instantaneous Speed Change | 0 to 1000rpm in 0.15 seconds
 



ADVANCED PNEUMATIC LOADING TECHNOLOGY | T100, T2000
Linear wear friction test reproduces the linear 
reciprocating motion found in many real-world
tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample 
with a precise weight. The test samples can be of 
varied shape (such as cylindrical) as long as there 
is a �at zone of a certain length in the direction 
of movement. The length of the track can be adjusted 
prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible).  
Because of the integrated 16bit external position encoder, 
friction can be displayed for any speci�c point for each pass. 
This is essential to accurately study the trend of friction 
across the full length of the test. 
 

• Accurate Load Measurement (no spring in-between load cell and surface)

• Superiority of air medium as a natural fast damper 

• Unmatched stability of load applied (fast speed & rough surfaces)

• Speeds of up to 15000 rpm







Friction & depth vs cycle/ time using precise �x cycle view with 3D pro�ler integration

Same system linear testing provides a critical comparative wear evaluation

Rotative Linear
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LINEAR MODULE  |  T50, T100, T2000

Linear wear friction test reproduces the linear 
reciprocating motion found in many real-world
tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample 
with a precise weight. The test samples can be of 
varied shape (such as cylindrical) as long as there 
is a �at zone of a certain length in the direction 
of movement. The length of the track can be adjusted 
prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible).  
Because of the integrated 16bit external position encoder, 
friction can be displayed for any speci�c point for each pass. 
This is essential to accurately study the trend of friction 
across the full length of the test. 
 

Standards:
• ASTM G133 • ASTM G171• ASTM F732

Properties Analyzed:
• Friction Coe�cient • Wear Rates • Failure Points • Electrical Resistance
• Lubrication & Corrosion Studies • Friction vs Speed • Scratch Hardness
• Friction versus Load

Sensors 
• Depth • Acoustic Emission • Electrical Resistance

Rotating Lower Sample
• Samples with �at surface for the test • Cylindrical Samples
• Any types of materials.

Fixed Upper Sample: 
• 3, 6, 10, and 25mm ball • Custom ball sizes • Custom Pins
• Flat Plate • Custom geometries • Diamond, WC, Rubber and

many other materials

Environmental Conditions:
• 1100°C Heating Oven • Liquid Cup and Liquid Heating up to 150 °C
• Lubrication Drop by Drop • Humidity Control • Cooling Chamber -40 °C
• Corrosion Testing Cup • Various Gases • Vacuum (Custom)

Linear Wear Friction Test reproduces the linear reciprocating motion
found in many real-world tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample with a precise weight. The 
test samples can be of varied shape (such as cylindrical) as long as there is a 
�at zone of a certain length in the direction of movement. The length of the 
track can be adjusted prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible). Because of 
the integrated 16bit external position encoder, friction can be displayed for 
any speci�c point for each pass. This is essential to accurately study the 
trend of friction across the full length of the test.



Continuous rotative coe�cient of friction and depth by LVDT or depth pro�le by in-situ 2D optical pro�ler   

A 16bit encoder provides Friction vs. Time at �xed position & Friction vs. Position (0° to 360°) at various cycles 
 

ROTATIVE MODULE  |  T50, T100, T2000

Linear wear friction test reproduces the linear 
reciprocating motion found in many real-world
tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample 
with a precise weight. The test samples can be of 
varied shape (such as cylindrical) as long as there 
is a �at zone of a certain length in the direction 
of movement. The length of the track can be adjusted 
prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible).  
Because of the integrated 16bit external position encoder, 
friction can be displayed for any speci�c point for each pass. 
This is essential to accurately study the trend of friction 
across the full length of the test. 
 

Standards:
• ASTM G99 • DIN 50324 • ASTM D3702 • ASTM D2266 
• ASTM D4172 • ASTM G132

Properties Analyzed:
• Friction Coefficient • Wear Rates • Failure Points • Electrical Resistance 
• Lubrication Studies • Friction vs Speed • Stribeck Curve • Scratch Hardness 
• Static Coefficient of friction • Static Coefficient of friction 
• Friction versus load (T2000) • Spiral Test at constant linear speed
• Semi Linear (back and forth) Wear and Friction at specific angles
   Friction and wear distribution across the lap

Sensors 
• Depth • Acoustic Emission • Electrical Resistance 

Rotating Lower Sample
• Samples with flat surface for the test 

Fixed Upper Sample: 
• 3, 6, 10 and 25mm ball • Custom ball sizes • Custom Pins 
• Flat Plate •Custom geometries • Diamond, WC, 
  Rubber and many other materials

Environmental Conditions:
• Fully Removable 1100°C Oven • Cooling down to - 150°C
• Liquid Cup & Liquid Heating to 150°C • Lubrication Drop by Drop 
• Humidity Control • Various Gases • Vacuum (Custom)

Rotative Wear Friction Test reproduces the rotational motion 
found in many real-world tribology mechanisms. 

A flat, pin or ball tip is loaded onto a test sample with a precise 
weight and at a specific position from the center of rotation. As 
the sample starts rotating, the tip creates a rotational wear 
track. An arc test (back and forth) can also be performed at a 
specific degree range.



Wear scars of the blocks after (a) dry and (b) lubricated wear tests  

BLOCK-ON-RING MODULE  |  T50, T100, T2000

Standards:
• ASTM G77  

Properties Analyzed:
• Friction Coe�cient • Wear Rates • Failure Points • Lubrication Studies 
• Friction vs Speed • Friction vs Load (T2000)

Sensors 
• Depth • Acoustic Emission 

Rotating Lower Sample
• Ring (34.98mm outer diameter) - material can vary
• Rotating speed capability up to 5,000 rpm

Fixed Upper Sample: 
• Steel Block (15.75x10.16x6.35mm)
  (Diamond, WC, Rubber and many other materials) • 3, 6, 10 and 25mm ball 
• Custom ball sizes • Custom Pins • Flat Plate • Custom geometries

Environmental Conditions:
• Liquid Cup and Liquid Heating up to 150 °C • Lubrication Drop by Drop 
• Humidity Control • Cooling Chamber -40 °C • Various Gases • Vacuum (Custom)
• Cryogenic Adapter (custom)

Block-on-Ring Test is a widely used technique that evaluates the 
sliding wear behaviors of materials in many di�erent 
simulated conditions.

A Block-On-Ring test allows reliable ranking of material couples for 
speci�c tribological applications. A block is pressed down on a 
rotating ring.



RING-ON-RING MODULE  |  T50, T100, T2000

Linear wear friction test reproduces the linear 
reciprocating motion found in many real-world
tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample 
with a precise weight. The test samples can be of 
varied shape (such as cylindrical) as long as there 
is a �at zone of a certain length in the direction 
of movement. The length of the track can be adjusted 
prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible).  
Because of the integrated 16bit external position encoder, 
friction can be displayed for any speci�c point for each pass. 
This is essential to accurately study the trend of friction 
across the full length of the test. 
 

Standards:
• ASTM D3702 

Properties Analyzed:
• Friction Coe�cient • Wear Rates • Failure Points 
• Lubrication Studies (custom) • Friction vs Speed 

Sensors 
• Depth • Acoustic Emission 

Rotating Lower Sample
• Ring of any materials type of (Outer Diameter (OD): 
  28.5mm, Inner Diameter (ID): 25.4mm.) Other materials possible but 
  same diameter • Other geometry (custom)

Fixed Upper Sample: 
• Ring of any materials type of (OD: 31.6mm, ID: 15.8mm) 
• Other geometry (custom)

Environmental Conditions:
•1000°C Heating Oven • Liquid Cup and Liquid Heating up to 150 °C 
• Lubrication  • Humidity Control • Cooling Chamber -40 °C
• Various Gases •Vacuum (Custom)

Ring on Ring Test is also called a Thrust Washer Test.  

This is when a ring or washer is pressed against another ring or �at 
surface for full contact friction and wear testing.





SCRATCH TESTING | T100, T2000 

Standards:
• ASTM D7187 • ASTM C1624 • ASTM D7027• ASTM G171• ISO 20502 
• ISO 1518 • DIN EN 1071• DVM-0058-PA

Properties Analyzed:
• Cohesive & Adhesive failure • Adhesion Strength 
• Marring (Resistance) and Crack/Fracture initiation 
• Plastic & Elastic Deformation depth and others
• Full Scratch Image for post inspection using tracking zoomed view 
• Tracking Zoomed View for easy post inspection with data depth, 
  friction and AE analysis

Sensors 
• Depth • Acoustic Emission 

Rotating Lower Sample
• Samples with �at surface for the test, Cylindrical Samples. 
• Any types of materials.

Fixed Upper Sample: 
• Various sizes Sphero-conical or Rockwell Diamond or WC tips.
• Custom materials and geometries

Environmental Conditions:
• Liquid Cup and Liquid Heating up to 150 °C • Lubrication Drop by Drop 
• Humidity Control • Cooling Chamber -40 °C • Corrosion Testing Cup
• Various Gases • Vacuum (Custom)

During Scratch Testing, a conical spherical tip, diamond or WC, 
is drawn across the coated surface with an increasing load, 
resulting in various types of failure  at speci�c critical loads. 
Micro Scratch Adhesion Testing identi�es critical loads
optically using a built-in video microscope. These critical loads 
are used to quantify the adhesive and cohesive properties of 
di�erent �lm/substrate combinations. In addition, failure 
points can be determined using frictional force and depth 
measurements. Depth measurements provide the plastic and 
elastic portion of the deformation. Constant load scratch 
testing can be used, in mapping, to check the surface 
uniformity. 

Full scratch imaging for failure identi�cation & analysis

Highly accurate friction, true depth & acoustic emissions measurement





HOT TEMPERATURE    

Modules
• Rotative 
• Linear 
• Scratch
• Ring-On-Ring

Properties Analyzed:
• Temperature Wear & Friction Data 

Environment
• Inert Gas feed in the oven  

Temperature plays a critical role on the extent of wear damage to 
materials. The Tribometer conducts wear experiments at high 
temperatures up to 1100°C for the rotative and linear tests.

The contact of the wear process is totally enclosed in a removable 
large oven which ensures uniform and stable temperature 
surrounding the sample and the counter material.  The thermal 
couple is either set up to be very close to the point of contact or 
directly touching the back on the ball inside the ball holder to 
achieve the best accuracy of the temperature reading. The 
unique heat sink design on the main shaft of the rotative motor 
makes air supply su�cient for cooling. The load cell is         
self-calibrated for high temperatures to ensure accurate data.  
  
  

Scratch Hardness evaluation at di�erent temperatures and Wear Rate comparison at di�erent temperatures











VISUAL AND MEASURING TOOLS

2D & 3D OPTICAL PROFILER

T2000

Either the standard and the high speed optical sensors can be 
installed on the T2000 to measure the full wear track in 3D and 
obtain a very accurate wear rate calculation.  The high speed sensor 
can measure the full wear track in a few seconds. 

The Chromatic Confocal technology also used in our pro�lometer 
line is ideal for tribology applications since it works on any type of 
materials and it is the best optical technology to measure rough 
high angular surfaces.  To also obtain full X-Y Pro�lometry capability 
an upgrade is available to add a Y stage to the existing X stage. The 
pro�ler, which has extended capability, can also be used for    
roughness and many other surface topography studies. 
  
T50 / T100

The endoscopic sensor can be installed on the T50 or T100               
to measure the wear track in 3D.



VISUAL AND MEASURING TOOLS
Linear wear friction test reproduces the linear 
reciprocating motion found in many real-world
tribology mechanisms. 

A �at, pin or ball tip is loaded onto a test sample 
with a precise weight. The test samples can be of 
varied shape (such as cylindrical) as long as there 
is a �at zone of a certain length in the direction 
of movement. The length of the track can be adjusted 
prior to starting the measurement. As the test starts, 
the tip creates a linear wear track (zigzag pattern also possible).  
Because of the integrated 16bit external position encoder, 
friction can be displayed for any speci�c point for each pass. 
This is essential to accurately study the trend of friction 
across the full length of the test. 
 

VIDEO ZOOM IMAGING

Only available on the T2000, this video zoom imaging allows the full 
automatic stitch image of the full wear track to be taken. 

 
DIGITAL IMAGING

On the T50 or T100, a �exible mobile zoom imaging capture can be 
used by hand to conveniently allow zoom-in microscope capability.

DEPTH ENCODER

Only available on the T2000, an extremely fast and high precision
encoder (10nm) tracks the height change on the surface during the
test even at speed up to 15000rpm. This data can be used to           
calculate wear rates. It also gives information on rate of wear change 
during tribology mechanisms.

LVDT Depth Sensor

On the T50 or T100, an LVDT is available to measure depth change 
during the test.  

 

Depth vs time



BASE

Min/Max Testing Loads
Load Resolution
Load Noise Floor
Loading Type
Fatigue Loading
Frequency of Oscillation 
Frictional Force Maximum | Resolution
Motor Max Torque up to 1500rpm | Max Speed
Intermittent Max Torque up to 1500rpm
20Bit Speed and 16bit Position Encoders
X Motorized Travel
Depth Sensor Range | Resolution 
Instrument Dimension
Weight

ROTATIVE

Max Rotational Speed
Min Rotational Speed
Speed Acceleration (0 to 1000rpm)
Disk Size (Mounting Area)
Optional Modes

LINEAR

Max. Stroke Range
Maximum Frequency (Up to 5mm stroke)
Mounting Area

SCRATCH

Max Length w/ Observation
Scratch Length
Loading Rate

TEMPERATURE

High Temp Oven
Mounting Area
Rotative and Linear Ball/Sample Temperature
Cold Temp Enclosure
Cold Air Temperature Enclosure
Cold/Hot Air Temperature Enclosure
Cryogenic Module (Liquid Nitrogen)

LIQUID

Linear Liquid Cup (Mounting Area)
Rotative Liquid Cup (Mounting Area dia.)
Drop by Drop (With or w/o out�ow)
Liquid Heating
Humidity Control

IN-SITU 3D PROFILER

Sensor
Maximum Height | Resolution

T50

100mN - 60N
10mN
N/A
Weights
N/A
N/A
(+/-)20N | 1µN
1.27Nm | 0.6 Nm
4.4 Nm 
Included
50mm
100µm | 8nm
61 x 35 x 69cm (Benchtop)
67kg

5000 | 15000rpm
0.01 | 0.05rpm
0.45 | 0.15 sec
100mm Dia.
Block on Ring, Ring on Ring

25mm
60Hz
62 x 76mm

N/A
N/A
N/A

78cm2
1100°C (2012°F)

-10°C(14°F) to room temperature
-40°C (-40°F) to 225°C (437°F)
-150°C (-238°F)

80 x 45 x 25mm 
78 x 25 | 100 x 30mm
Available
room to 150°C (300°F)
 
10 - 95% RH

Standard
300µm | 17nm

T100

50mN - 100N
0.006mN
0.25mN
Advanced Pneumatic
N/A
N/A
(+/-)100N | 6µN
1.27Nm | 0.6 Nm
4.4 Nm 
Included
50mm
2000µm | 0.1nm
65 x 52 x 65cm (Benchtop)
70kg

5000 | 15000rpm
0.01 | 0.05rpm
0.45 | 0.15 sec
100mm Dia.
Block on Ring, Ring on Ring, Scratch

25mm
60Hz
62 x 76mm

N/A
N/A
N/A

78cm2
1100°C (2012°F)

-10°C(14°F) to room temperature
-40°C (-40°F) to 225°C (437°F)
-150°C (-238°F)

80 x 45 x 25mm 
78 x 25 | 100 x 30mm
Available
room to 150°C (300°F)
 
10 - 95% RH

Standard
300µm | 17nm

T2000

0.5N - 2000N
0.12mN

20mN
Advanced Pneumatic

0.2 to 20N
up to 150Hz

(+/-)1000N | 6µN
4.9Nm | 2.5Nm

14.7 Nm 
Included

250mm
100000µm | 10nm

101 x 101 x 188cm (Stand-Alone)
202kg

5000 | 15000rpm
0.01 | 0.05rpm
0.45 | 0.15 sec

100mm Dia.
Block on Ring, 4balls, Ring on Ring, Scratch

25mm
60Hz

62 x 76mm

50mm
.002-10mm/s

1-200N/min

78cm2
1100°C (2012°F)

-10°C(14°F) to room temperature
-40°C (-40°F) to 225°C (437°F)

-150°C (-238°F)

80 x 45 x 25mm 
78 x 25 | 100 x 30mm

Available
room to 150°C (300°F)

 
10 - 95% RH

Standard or High Speed
3.9mm | 1.2nm

*Speci�cations continuously improving, please contact Nanovea for latest.
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