
• Speckle averaging module
• Very high resolution of debonds, 

delaminations, impact damages, 
cracks and other structural 
inhomogenities

• Very high spatial resolution and 
contrast

• Easy result interpretation
• Testing of medium and small 

structures

• Aerospace
• Automotive
• Electronic industry

The SNT 4040 uses averaging techniques to 
resolve very weak signals from defects in 
composite structures.  Excitation methods are 
thermal loading, vacuum loading, mechanical 
loading or vibration excitation.

With traditional shearography, many defects are 
not resolved or they are difficult to identify 
because the signals from the defects are hidden 
in the noise floor of the shearography system. 
The SNT 4045 can operate both in traditional 
mode and with use of the speckle averaging 
mode, and the advantages of the speckle 
averaging mode are obvious.

The defects and material inhomogenities are 
presented with high contrast and with clear 
boundaries, and there is not need for skilled 
personnel to interpret complex interferograms.  A 
separate computer algorithm assists the 
operator to mark the defects directly on the 
object surface.

The SNT 4045 can test surfaces ranging from a 
few centimeters and up to a meter in a single 
recording.  The optical head is equipped with 
one or more laser units, and can be integrated 
with object excitation units based on vacuum, 
thermal heating etc.   Optonor provides 
customized SNT 4040 systems, where optimal 
excitation methods and recording algorithms are 
found for different structures and types of 
defects.

This brochure describes the 
shearography system SNT 
4040.  On page 4 are some 
NDT examles with another 
instrument, the ESPI 
instrument VibroMap 1000, 
also included.  The 
VibroMap 1000 uses the 
same computer hardware 
and software as the SNT 
4040.  

Optonor AS also delivers 
another shearography
system, the SNT 4045.  The 
SNT 4045 is described in a 
separate brochure



SNT 4040 in nondestructive testing

New principle
The SNT 4040 is developed together with the 
Royal Norwegian Air Force for high resolution 
testing of fan ducts in the F 100 engine.  
Thermal loading is used for this purpose, and 
very small debonds are detected in the 
honeycomb structure.

A so called phase shifting recording is used 
together with a processing routine which can do 
intensive averaging of multiple states of surface 
deflections, leading to the type of high resolution 
images seen in this product presentation.

Different loading techniques
The speckle averaging technique can be used 
with different mechanical loading principles for 
the object under investigation, including pulsed 
heating which gives non-linear temperature 
fields also in homogeneous materials.  These 
non-linear temperature fields stresses the 
material in a way so that defects are more 
clearly seen.  The SNT 4040 can also do high 
resolution vibration recordings developed for the 
SNT 4045 instrument (see separate brochure),

Defect marking
When a defect is detected after a recording, the 
defect is marked and overlaid a real time image 
of the object under investigation.  This way the 
operator can mark the defect directly on the 
object surface with a pen, while looking at the 
computer screen.

Customized systems
The SNT 4040 is especially useful for the testing 
of polymer and metallic composite materials.  
With the complexity of these materials and 
structures with regard to type of materials, 
material combinations, bonding principles, 
dimensions etc., there is a need to investigate 
the optimal loading and recording procedure for 
each different application.  Optonor is doing this 
type of investigation for customers, and the SNT 
4040 can be combined with a proper loading unit 
for optimal results.

The SNT 4040 is based on a 
traditional shearing principle, but 
with new averaging technology

Delaminations in helicopter test panel.  Defects are 
located in different depths.  Vacuum loading.



SNT 4040 in nondestructive testing

The SNT 4040 software has several 
display options, to clearly see locations 
and boarders of defects

Single delamination – different display options

Single debonding

Impact damage

Static deformation (phase 
image) of a honeycomb 
structure after thermal 
loading



TV-holography (ESPI) in nondestructive testing

Optonor also deliver a TV-holography (ESPI) instrument – the VibroMap 1000 - which is 
being used in nondestructive testing of materials and structures.  With ESPI, the highest 
level of spatial resolut ion is obtained, and examples with a honeycomb structure and a FRP 
material are showed on this page.  Examples with vibration testing are also shown.  See 
also separate brochure for the VibroMap 1000.

Honeycomb material 
with debonding

Vibration testing with VibroMap 1000

Fiber structure inside 
FRP material



System units 
• Optical head with one or more laser units and speckle averaging module
• Customized object loading unit, based on e.g. vacuum or thermal loading
• Computer
• Software for static measurements
• Software for dynamic measurements

SNT 4040 system description

How it works
The object field is illuminated by one or more expanded laser beams, and the object is imaged by a 
standard lens onto a ccd array.  The SNT 4040 measures the spatial derivative of the surface 
deflections, as the deflection of all points are measured relatively to a neighboring point on the 
surface.  The distance to the neighboring point is given by the shear level.  The shear level and shear 
direction are adjusted using adjustment screws on the optical head.  Distance between optical head 
and object surface can be up to 1 meters or more.

The SNT 4040 can be customized as a fully automatic system where the computer controls the whole 
recording, the object loading and the processing of the result.

See also brochure 
for SNT 4045

Optonor also 
provides a high 
resolution 
shearography
system for dynamic 
measurements or 
small and large 
structures, the SNT 
4045.  This 
instrument can be 
used with 
nanowave testing.  
The SNT 4040 is 
presented in a 
separate brochure.



Specifications SNT 4040

Included in optical headPhase shifting

Included in optical headSpeckle averaging module

3D plots – line plots – contour plots – image displaysGraphics displays

Available for vibration displays as 3D, line etc.Animations

Standard export formats for both vibration amplitude 
data and vibration phase data

Data export formats

Nd:YAG laser from 25 mW and up

Diode lasers can also be used

Laser

Depending on laser used in optical headLaser class

5cm x 5 cmMinimum object size (full screen)

1 x 1 meterMaximum object size in a single recording

5 kHz or higherMaximum frequency with numerical 
measurements

30 Hz Minimum frequency

Approximately 1/10000 of imaged areaDefect size resolution

1-50 nanometerAmplitude resolution
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