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ENCOMB provided advanced non-destructive testing 

(NDT) methods for pre- and post-bond inspection of CFRP 

aircraft structural components in order to establish a 

reliable quality assurance concept for adhesive bonding. 

State-of-the-art NDT techniques were screened and the 

most suitable ones were further developed and adapted 

to important application scenarios with regard to aircraft 

manufacturing and in-service repair.

IDENTI F IC ATION   OF FAC TOR S IN FLUENC IN G 

ADHES I VE BOND QUAL IT  Y

Five application scenarios were identified to be of primary 

importance for the aircraft manufacturers along with the 

requirements for extended NDT technologies applying to 

each scenario.
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Advanced NDT technologies for the detection of selected physico-chemical properties of CFRP adherend surfaces and the quality 

of the adhesive bonds were identified, verified, developed, adapted, and validated for their potential to comply with the ap-

plication scenarios and requirements.

Pre- and post-bond quality assessment was based on the 

physico-chemical characterisation of adherend surfaces 

and adhesive bonds. To this aim reference samples were 

manufactured for the development of methods. Strict 

requirements in terms of raw materials, geometry, 

manufacturing process, adherend surface treatment 

and bonding process were followed throughout the 

manufacturing process to ensure minimal deviation in 

terms of quality of the produced samples and enhance the 

reliability of the tests.

Mechanical tests were performed on the adhesively  

bonded samples in order to determine the influence  

of sample treatment on their mechanical performance.  

These tests comprised interlaminar fracture toughness and 

double-lap shear tests.

S C REENIN      G ,  ADA   P TATION       &  V A L IDATION       

O F  AD  V AN  C ED   NDT    TE  C HNI   Q U E S

DE  V E L O P M ENT    O F  A  Q U A L IT  Y  A S S U RAN   C E  C ON  C E P T

IN  - L INE    AND    IN  - S ER  V I C E  Q U A L IT  Y  C ONTRO     L

Q u a l i t y  Ass   e ssm   e n t  O F  ADHEREND        

S U R F A C E S  &  ADHE    S I V E  B OND   S

Adherend surfaces were 

characterised with 

conventional laboratory 

analysis methods 

(spectroscopic and optical 

techniques, contact angle 

measurements) to  

analyse their physico- 

chemical properties  

resulting from sample  

preparation.

Adhesively bonded 

samples were 

characterised with 

conventional NDT 

techniques (ultrasonic 

and x-ray inspection,  

µ-CT) to analyse their 

structural integrity 

resulting from sample  

preparation. 
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NDT method development was 
carried out in two steps. The first 
comprised a simple comparison of 
treated samples with a clean ref-
erence for all scenarios as a rough 
screening for principal suitability 
of the NDT technologies. The sec-
ond step  was dedicated to opti-
mising those technologies with 
demonstrated suitability by means 
of samples with different contam-
ination levels down to threshold 
levels of insignificant impact on 
bond strength.

RA MO PC

Active thermography using ultrasonic excitation EADS -D - - -

Terahertz technology IRE NASU - - - N/T
Linear Ultrasound UnivBris √ - - Uncertain
Nonlinear ultrasound UnivBris √ - - Pass
LASAT technique CNRS √ - - Pass
Laser ultrasound RECENDT - - - Fail
Active thermography using optical excitation IZFP √ √ - Uncertain
Laser scanning vibrometry* IMP PAN - √ - Fail
Electromechanical impedance* IMP PAN √ √ √ Fail
Ultrasonic frequency analysis EADS-D - √ - Pass
Laser ultrasound EADS IW F - - - Fail
Active thermography (for Tg analysis) IFAM - - -
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