
„Laser-FALCONEYE"   holographic gauge-camera 
  

sees  DEFORMATION  

     and visualizes   

        STRESS       

DISTRIBUTION 

    

         by    digital-holographic  interferometry 
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Contact: 

Fringes of the cup 
= contour lines of the deformation 

perpendicular to the surface… 

PRODUCT MANAGER 
András SZIGETHY, CEO 
     TECHNOORG-LINDA Ltd. 
     +36 30 374 5799   
              a.szigethy@technoorg.hu,    
                    www.technoorg.hu 

TECHNICAL EXPERT 
Dr. Ferenc GYÍMESI, CEO 
PhD, C.Sc. in Physics (HAS)  /Ret. Assoc. Professor (BUTE)/ 

      HOLOMETROX Ltd. 
      +36 30 847 2322                       
                holometrox@dr-gyimesi.hu;  
                    www.dr-gyimesi.hu 

If you are interested, we would like to invite you  

to a personal TEA to our  development laboratory! 
 

(because, in our experience,  

      only on an interactive dicourse 

 is possible to confront 

  the new measurement needs 

          and the new opportunities)    
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REFERENCES 
 Our cooperating partners or customers 
                              at the following measurement examples 



Bending deformation measurement steps  

 - to illustrate  

 holographic interferometric 

  deformation measurement 

Holographic recording: 

  basic initial state 

Holographic reconstruction: 

                   loaded final state 

LOADING 
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Bending deformation (of large model object ) 

        - to illustrate holographic interferometric deformation measurement 
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Strain distribution of a compressed homogeneous aluminum block 
 - near-ideal deformation homogeneity for Young-modulus measurement 

𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑥𝒊 ; 𝑢𝑥𝒊  𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

E = 68 GPa  
ν = 0,32 

I. Actually formed DEFORMATION 

Barely deformed surface 
and edges 

 I/B. LOAD-CARRYING CAPACITY (also from deformational STRESS CHANGE) 
   2. Homogeneity – against inhomogeneity 
   a. Compressed homogeneous block (I – II.) 
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             Strain and stress distribution of a compressed homogeneous aluminum block 
 - near-ideal deformation homogeneity for Young-modulus measurement 

σxx 10 mm σyy 10 mm σxy 10 mm 

0.1 0.2 0.2 

εxx 10 mm εyy 10 mm εxy 10 mm 

0.2 0.2 0.2 

E = 68 GPa ν = 0,32 

I. Actually formed DEFORMATION 

 Relatively homogeneous 
stress (change) 

 I/B. LOAD-CARRYING CAPACITY (also from deformational STRESS CHANGE) 
  2. Homogeneity – against inhomogeneity 
   a. Compressed homogeneous block (I – II.) 

7 



10 mm 

i 

j 

k i 

j 

k i 

j 

k 

i j 
k 

10 mm 10 mm 

0,1 

0,1 0,1 0,2 

2,5 kN 
(-8 MPa) 

y 

x 

z 

i 

j 

 k 

i 

j 

k 

10 mm 

0,2 

          Strain distribution of a compressed homogeneous aluminum block 
- non-ideal deformation homogeneity for Young-modulus measurement 

𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑥𝒊 ; 𝑢𝑥𝒊  𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

E = 67 GPa  
ν = 0,32 

I. Actually formed DEFORMATION 

 Highly deformed surface 
and edges 

 I/B. LOAD-CARRYING CAPACITY (also from deformational STRESS CHANGE) 
   2. Homogeneity – against inhomogeneity 
   a. Compressed homogeneous block (I – II.) 
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𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑥𝒊 ; 𝑢𝑥𝒊  𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

 Strain distribution of a compressed drilled aluminum block 
   - with critical area around  the edge of the drill-hole 
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I. Actually formed DEFORMATION 

 Highly structured 
deformation 

 I/B. LOAD-CARRYING CAPACITY (also from deformational STRESS CHANGE) 
  1. Search and qualification of critical points 
   a. Compressed drilled block 
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Strain and stress distribution of a compressed drilled aluminum block
  - with critical area around the drill hole 

3,75 kN 
(-18 MPa) 
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σxx 10 mm σyy 10 mm σxy 10 mm 

1 1 2,5 

εxx 10 mm εyy 10 mm εxy 10 mm 

2 1 5 

E = 69 GPa ν = 0,32 

I. Actually formed DEFORMATION 

 Highly structured stress 
(change) 

 I/B. LOAD-CARRYING CAPACITY (also from deformational STRESS CHANGE) 
   1. Search and qualification of critical points 
   a. Compressed drilled block 
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 I/A. DEFORMATION / DISTORTION 
  1. Clamping  
   a. Lathe chuck (I – II.) 

 Deformation of a flat aluminum disc clamped in a lathe chuck: 
     bulging wall weaknesses 
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𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑥𝒊 ; 𝑢𝑥𝒊  

I. Actually formed DEFORMATION 

 Highly structured 
deformation 
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 Deformation of a flat, drilled aluminum disc clamped in a lathe chuck: 
        dent 

𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑥𝒊 ; 𝑢𝑥𝒊  

 I/A. DEFORMATION / DISTORTION 
  1. Clamping  
   a. Lathe chuck (I – II.) 

I. Actually formed DEFORMATION 

 Highly structured 
deformation 

12 



Deformation of a steel block during deposition welding and etching  
   /measuring the deformation of the backside/ 
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𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

 I/A. DEFORMATION / DISTORTION 
  1. During manufacturing 
   b. Deposition welding 

I. Actually formed DEFORMATION 

deposition 

etching 

 Highly structured 
deformation 
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Deformation of the drill-hole and the surrounding area in wrought steel 
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1 mm 1 mm 1 mm 

1 mm 𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑥𝒊 ; 𝑢𝑥𝒊  

 I/A. DEFORMATION / DISTORTION 
  2. During manufacturing  
   a. Drilling (I – II.) 

I. Actually formed DEFORMATION 

 Highly structured 
deformation 
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Deformation of the drill-hole and surrounding area near a welding seam 
                               /exactly as in a sheet pulled in one direction.../ 
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2 mm 

4 mm 

1 mm 1 mm 1 mm 

1 mm 𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 𝑢𝑦𝒋 ; 𝑢𝑦𝒋  𝑢𝑥𝒊 ; 𝑢𝑥𝒊  

 I/A. DEFORMATION / DISTORTION 
  2. During manufacturing 
   a. Drilling (I – II/a.) 

I. Actually formed DEFORMATION 

 Highly structured 
deformation 
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1 mm 𝑢𝑦𝒋 ; 𝑢𝑦𝒋  
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1 mm 
𝑢𝑥𝒊 ; 𝑢𝑥𝒊  

   Deformation of the drill-hole and surrounding area in the middle of a welding seam 
                         /NOT exactly as in a sheet pulled in one direction: inhomogeneity!/ 
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1 mm 𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

 I/A. DEFORMATION / DISTORTION 
  1. During manufacturing 
   a. Drilling (I – II/b.) 

I. Actually formed DEFORMATION 

 Highly structured 
deformation 

16 



Deformation distribution of a bonded strain gage rosette and of the surrounding area 

  - ux  is continuous at the strain gages 
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 I/C. LOAD TRANSFER (also from deformational STRESS CHANGE) 
  2. Fixed contact 
   b. Bonding (I-II.) 

I. Actually formed DEFORMATION 

Bonding perfectly 
follows deformation 
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Strain distribution of a bonded strain gage  

   - with inhomogeneous  surface strain and bending 

𝑢𝑥𝒋 ; 𝑢𝑥𝒋  

𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑦𝒊 ; 𝑢𝑦𝒊  𝑢𝑧𝒌 ; 𝑢𝑧𝒌 

 I/C. LOAD TRANSFER (also from deformational STRESS CHANGE)  
  2. Fixed contact 
   b. Bonding (I-II.) 

I. Actually formed DEFORMATION 

Deformation varies 
greatly under the strain 

gage(!) 
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NON-METALIC EXAMPLES 
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I. Actually formed DEFORMATION 

  I/A. DEFORMATION / DISTORTION 
  3. Tracking in time of the deformation   
   b. Subsequent swelling of rock core 
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35 mm 

30 mm 

Swelling deformation components in ”FOOT” position 
6 hours after lift out - in function of time (over 25 minutes) 



Following in time the schinkage deformation of molded plastic plate 
    after molding (0 → 7 days) 

  I/A. DEFORMATION / DISTORTION 
  3. Tracking in time of the deformation   
   a. Shinkage of molded plastic plate 
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I. Actually formed DEFORMATION 

ux  uy  uz 

35 mm 

30 mm 

AFTER 1 DAY 

AFTER 5 DAYS 

AFTER 7 DAYS 

   HOURLY    



Following in time the schinkage deformation of molded plastic plate 
    after molding (0 → 3 hours) 22 

I. Actually formed DEFORMATION 

0,15 

𝑢𝑦𝒋 ; 𝑢𝑦𝒋  

0,15 

𝑢𝑥𝒊 ; 𝑢𝑥𝒊  

i 

j 

k i 
j k 

0,1 

0,15 

i 

j 

k i 

j 

k i 

j 

k 

10 mm 𝑢𝑥𝒊 + 𝑢𝑦𝒋 ; 𝑢𝑥𝒊 + 𝑢𝑦𝒋  

𝑢𝑧𝒌 ; 𝑢𝑧𝒌 
10 mm 10 mm 10 mm 

0,1 

35 mm 

30 mm 

  I/A. DEFORMATION / DISTORTION 
  3. Tracking in time of the deformation   
   a. Shinkage of molded plastic plate 


