


APRIL 2016 

Laser-FALCONEYE 

deformation & stress camera 

I. DEFORMATION DISTRIBUTION MEASUREMENTS 

I/A. LOADFREE (OR COLLATERAL) DEFORMATION 
1. At clamping, fastening  
2. After manufacturing processing  (e.g. at etching, drilling, welding...) 
3. After use (e.g. aging, fatigue...) 
4. Change with time (e.g. shrinkage, swelling…)  
      /e.g.  non-metallic examples: plastics, and even rocks.../ 
 

I/B. OPERATIONAL LOAD  DEFORMATION 
1. Critical values  - and  hot-spots 
2. Homogeneity discrepancies 
3. Load transfer between components  
                                 (e.g. at free contact - and at welding, gluing, coating...)  
4. Change with time  (e.g. at creep…) 

II/B. OPERATIONAL LOAD and FULL STRESS  
1. Critical values  - and hot-spots 
2. Homogeneity discrepancies 
3. Load transfer between components  
                                (e.g. at free contact - and at welding, gluing, coating...)  
4. Change with time   (e.g. at relaxation…) 

II. STRESS DISTRIBUTION MEASUREMENTS 

I/C. TEST LOAD  DEFORMATION  - for revealing localized material flaws 
1. Inner structural inhomogeneity (e.g. at sandwich structures…) 

2. Inside material deficiency (e.g. at corrosion…) 

3. Bonding flaws  (e.g.  at welding, gluing, coating…) 

4. Crack propagation analysis 

II/A. LOADFREE: RESIDUAL STRESS  
1. In finished product - or after use 
2. After manufacturing processing (e.g. etching, drilling, welding...) 
3. In raw material (e.g. from casting, forging, rolling...) 
4. In preprocessed raw material (e.g. heat treatment, coating...) 

3D surface measurement  of 
 

                               
            with submicron sensitivity  
 

      and what can be calculated from it: STRAIN & STRESS 
                                   /DEFORMATIONAL STRESS*/ 
 

+ 
2D surface measurement  of 
 
                                                                                        
                                /RESIDUAL and FULL STRESS*/ 
           with principal stress directions and values         
 

     

II/C. TEST LOAD STRESS - for revealing localized material flaws 
1. Inner structural inhomogeneity (e.g. at sandwich structures…) 

2. Inside material deficiency (e.g. at inner corrosion…) 

3. Bonding flaws  (e.g.  at welding, gluing, coating…) 
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STRESS  DISTRIBUTION 

/through  stress-release deformation distribution  
                                     at  diagnostic semi-nondestructive blind-hole-drilling/ 
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40 mm 

I. DEFORMATION DISTRIBUTION MEASUREMENTS 

II.  STRESS DISTRIBUTION MEASUREMENTS 

Residual stress distribution at selected points of  stress-scanned aluminum steering bush  
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2.5 kN 

Distortion distribution at the receptive component of a "self-righting" free contact: "cone outside – sphere inside" surface pair 
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II/A. LOADFREE: RESIDUAL STRESS 
1. In finished product:  COMPRESSED STEERING BUSH 

                                                         II/B. OPERATIONAL LOAD  DEFORMATION 
      1. Load transfer between components (at free contact):  "SPHERE OUTSIDE-CONE INSIDE" SURFACE PAIR 
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                                                                                                           (through  stress-release deformation distribution - at  diagnostic semi-nondestructive blind hole drilling) 
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Deformation of cantilever beams  

 at micrometer screw loading at the top 

                        I/B. OPERATIONAL LOAD  DEFORMATION 
1. Critical values  - and  hot-spots  

CANTILEVER BEAMS (model object) 

I. DEFORMATION DISTRIBUTION MEASUREMENTS 
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 I/B. OPERATIONAL LOAD  DEFORMATION 

1. Critical values  - and  hot-spots                                               
PRESSURE VESSEL  

                                                 (at increasing pressure)   
  

I. DEFORMATION DISTRIBUTION MEASUREMENTS 
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The whole deformation process of bulging 
 of a pressure vessel  bottom  
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               I/A. LOADFREE (OR COLLATERAL) DEFORMATION 
2. After manufacturing processing: 

  BULGING AT PRESSING IN 
  

I. DEFORMATION DISTRIBUTION MEASUREMENTS 
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The whole deformation process of pressing 
      of aluminum sleeve and a steel pin into each other 
                       (shown at selected steps)  
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I/A. LOADFREE (OR COLLATERAL) DEFORMATION 
    4. Change with time (e.g. shrinkage, swelling…)  

SELF-SHRINKAGE (plastic plate) 
  

I. DEFORMATION DISTRIBUTION MEASUREMENTS 

intermediate step: 

 T = 60 h 
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The whole deformation process of self-shrinkage 
  of injection molded plastic plate 
                      (shown at selected steps ) 
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3D deformation of different welds  
                   for comparison with surrounding: 
                             to control their deformation transfer property  

Monitoring of extra  large pressure deformation 

         and extraction of tiny deformation extrema on it:  

                    to reveal  inner wall thickness faults (at the end)             

I. DEFORMATION DISTRIBUTION MEASUREMENTS I. DEFORMATION DISTRIBUTION MEASUREMENTS 
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 I/C. TEST LOAD  DEFORMATION  - for revealing localized material flaws 
3. Bonding flaws  - at welding:  

WELDED PIPE 

 I/C. TEST LOAD  DEFORMATION  - for revealing localized material flaws 
  2. Inside material deficiency - at corrosion: 

PRESSURE VESSEL (with simulated inner faults) 

(measured  i n 40 steps) 

Pressure 

wall thickness: 
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simulated 
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       II/A. LOADFREE: RESIDUAL STRESS  
    1. In finished product 

     TWISTED MULTICORE CABLE 

II.  STRESS DISTRIBUTION MEASUREMENTS 

II/A. LOADFREE: RESIDUAL STRESS   
1. In finished product:  after use 

PRESSURE VESSEL 

II.  STRESS DISTRIBUTION MEASUREMENTS 

σ1 = 30 MPa 

σ2 = 45 MPa 

σx; σy < 300 MPa 

σx; σy < 50 MPa 

σx; σy < 70 MPa 

σx; σy < 150 MPa 
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/through  stress-release deformation distribution  
                                                at  diagnostic semi-nondestructive blind hole drilling/ 

/through  stress-release deformation distribution  
                                      at  diagnostic semi-nondestructive blind hole drilling/ 

0.5 mm 

0.5 mm 

wire diameter:  

3.5 mm 

Residual stress in pressure vessel (after long term use): 
measured with controlled and minimized 

                                                            incremental hole-drilling 

Residual stress in wires of twisted aluminum cable: 
to predict self-bending tendency 

EXTRA SMALL  

diagnostic hole 

GRADUALLY   

INCREASED  

diagnostic hole 



II/A. LOADFREE: RESIDUAL STRESS  
2. After manufacturing processing - welding:  

 WELDED STAINLESS STEEL PLATE 

II/A. LOADFREE: RESIDUAL STRESS  
2. After manufacturing processing - welding:  

WELDED HOLLOW SECTION 

II.  STRESS DISTRIBUTION MEASUREMENTS II.  STRESS DISTRIBUTION MEASUREMENTS 
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σ1 ≈ σx 

σ2 ≈ σy 
on back 

σ1 ≈ σx 

σ2 ≈ σy 

on front 

/through  stress-release deformation distribution  
                                                   at  diagnostic semi-nondestructive blind hole drilling/ 

/through  stress-release deformation distribution  
                                                   at  diagnostic semi-nondestructive blind hole drilling/ 
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Residual stress distribution  
along a contour-line and through full depth 

      /measured from two sides/  
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Residual stress distribution  
in the weld  and perpendicularly to it: 
    on front and back surfaces together 



                        I/B. OPERATIONAL LOAD  DEFORMATION 
1. Critical values  - and  hot-spots 

COMPRESSION OF STRUCTURED BLOCK 
  (model object) 

I. DEFORMATION DISTRIBUTION MEASUREMENTS 

SIMULATION  MEASUREMENT 

3,75 kN 

(-12,5 MPa) 

                         II/B. OPERATIONAL LOAD and FULL STRESS 
                         1. Critical values:  FLAT STEEL BAR (in tensile test) 

II. STRESS DISTRIBUTION MEASUREMENTS 
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/through  stress-release deformation distribution  
                                      at  diagnostic semi-nondestructive blind hole drilling/ 
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 Deformation, strain and stress of aluminum block with hole 
in measurement versus FEA simulation: 

to validate simulation results (wherever needed) 

Hole-drilling stress-relief deformation of a loaded  steel bar   
in FEA simulation versus measurement: 

to replace empirical scales by simulation (wherever calculable)   

max.: 3.4µm  

max.: 380µstrain  

max.: 28 MPa  

max.: 400µstrain  

max.: 30 MPa  

max.: 4.0µm  


