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Abstract— To identify disbondings, several non-

destructive test methods, such as infrared thermography 

methods, are now widely used for non-destructive 

inspection and are suggested for assessing composite 

materials, mostly in the active variety. The objective 

underlying thermography is to highlight crucial 

temperature variations by comparing the temperature of 

the defective region to the temperature of the sound area. 

This study shows various experimental examples of the 

application of thermal camera in nondestructive 

assessments of composite materials. The results of testing 

on E-glass woven (0,90) reinforced polymer laminates 

with eight plies and artificial disbondings/delamination 

are examined. For this investigation, a large number of 

composite plates with varied known depths of disbonding 

implanted using aluminum foil covered with special wax 

at various locations. The purpose of this article is to test 

the capacity of active thermal camera to identify 

disbonding depending on its location. Thermal pictures 

collected from the experiment using an infrared camera 

were utilized to derive surface temperature profiles 

above the specimen's disbonded and non-disbonded 

surfaces. The connection among temperature contrast 

and disbonding depth was examined. 

Key Words— Depth Disbonding, Thermal camera, E 

Glass Woven. 

I. INTRODUCTION 

THERMOGRAPHY imaging has been used for decades to 

assess the material's integrity [1]. Active infrared thermal 

imaging is a quick, safe, non-contact, and non-destructive 

method for detecting subsurface faults in materials [2]. The 

surface of the specimen is monitored for the influence of the 

thermal wave that diffuses into large segment, and these 

observations are utilized to identify in short time period [3]. 

Thermal testing has already been extensively studied for a 

variety of applications, including the detection of 

disbondings in glass fiber reinforced plastic [4]. Maillet [5] 

used experimental work to illustrate the ability of 

determining the disbonding in composite laminate evaluated 

by thermography. Mieloszyk  [6] offered an examination by 

using active thermography on composite structures with 

disbondings. The purpose of this work is to explore the 

experimental capacity of active thermography tests to 

identify disbondings based on their positions in composite 

laminate plates, as well as the reliance of thermal contrast on 

disbonding depth. 
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II. EXPERIMENT 
 

E-glass woven square specimen with fake disbonding 

placed at two distinct depths is manufactured during the 

production process using thin Aluminum foil to imitate 

disbonding. These three specimens have an area of 

205x205mm
2
 and eight layers. Each layer is roughly 0.3125 

mm thick (total thickness 2.5mm). Disbonding locations for 

sample2 and sample3 are embedded foil in various depth 

0.3125mm and 1.25mm from observation side and area of 

disbondings is 60×205mm
2
. The heat source is a warm air 

blower with an output of 2.5 kW. Use the switch control to 

control the heating duration from the hot air blower. 

Specimens are activated after a 7-second pre-heating period. 

During the cooling-down process, the temperature 

distribution of the surface with subsurface disbonding will 

be seen. The exterior temperature of the specimen is 

measured during the cooling process in areas above the 

disbonding. The specimens are kept 30cm away from the 

heat source, and the camera is held 70cm away from the 

sample. A Fluke Ti20 infrared camera is used in the 

examination configuration shown in Figure 1, where the 

infrared detector absorbs and transforms the infrared energy 

released by the investigated specimens into an electrical 

signal. 

 Fig. 1.  experimental set up for active thermography 

III. RESULTS AND DISCUSSION 

In this testing, thermography is used to assess the capacity 

of non-destructive thermography tests to detect disbonding 

in laminate composite material with varying depths. The 

depth of the simulated disbondings is altered while the area 

and thickness of the fake disbondings are maintained 

constant. If the sample does not have disbonding, a 

consistent temperature rise is observed on the surface when 

heat is delivered through a hot air blower. If the sample has 

disbonding, a localized high temperature area emerges on the 

sample surface right above the disbonding due to the 
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disbonding's insulating effect. The geometry of the high 

temperature sector reflects the shape of the disbonding under 

the surface caused by the temperature differential. Figure 2 

depicts the temperature pictures obtained using active 

thermography for samples 1, 2, and 3 after 7 seconds of 

heating. Disbondings are detected in samples 2 and 3 at 

different times (2second and 3.5second) following the 

preheating stage with varying contrast. Heat propagates from 

the surface to the back side as a result of active 

thermography surface heating. Disbonding acts as a thermal 

barrier, preventing heat diffusion and reflecting heat back to 

the surface, resulting in greater temperatures at the 

disbonding than in the non-infected zone. 

 
Fig. 2. Temperature images using active thermography 

 

Highlight the disbonding in the composite plates 

depending on their depth placements, although with varying 

contrast, in all defective thermograms. The temperature 

differential between the disbonded zone and the healthy zone 

is obviously greatly dependent on the depth of the 

disbonding from the observation side and the thermal 

conductivity of the disbonding. Figure 3 (a) demonstrates 

that the temperature is nearly consistent over the surface of 

the healthy plate. Figures 3 (b) and (c) depict the temperature 

profile on the surface with internal disbonding. The 

temperature profile of this disbonding during the cooling 

phase corresponds to the disbonding's characteristic 

circumstances. The average thermal contrast obtained from 

experiment is 0.24C
o
 for sample1, where the disbonding is 

0.3125mm deep from the outer surface for sample2 the 

thermal contrast is 5C
o
, where as the disbonding at 1.25mm 

depth for sample3 produces a thermal contrast of 3.75C
o
 

with a decrement of 1.25 C
o
.  
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 Fig. 3. Surface temperature profile 

 

As a result, as demonstrated in Figure 4, an increase in 

disbonding depth resulted in a decline in thermal contrast. 

The current experiment shows that disbonding closer to the 

thermal camera is detected faster with higher thermal 

contrast, whereas disbonding closer to the inner wall of the 

plate is identified later with lower thermal contrast. 

 

 
 

Fig. 4. Variation of thermal contrasts with disbonding depth. 

  

Also, when comparing thermal images with peeling, as 

shown in Figure 2, the heating time is short and the effect of 

uneven heating is large, making it difficult to determine the 

length of peeling of the entire sample, which may lead to 

misreading of the image. there is. You can get the result. 

This makes the method particularly suitable for detecting 

near-surface delamination. Even this technique cannot 

distinguish between real effects and possible sources of error 

related to the object, the environment, and the acquisition 

system. 
 

IV. CONCLUSION 

The gained results allow take out the following:  

1. Radiation heating and thermographic images analysis is 

an effective method for revealing disbonding in the 

composite materials. Delamination can be seen in 

thermographic images, but the determination of its 

shape and location is limited and not very accurate. 

2. Thermographic methods cannot detect delamination 

after long preheating of the test object. 

3. Thermographic methods require special skills to 

achieve good results, especially for delamination 

detection of composite materials. 

4. Thermal contrast changes across detachment 

disappeared quickly, so temperature measurements 

must be completed within a short elapsed time after 

pulse heating to detect particularly mild detachment. 

5. Non-destructive, comprehensive and safe detection of 

invisible defects using infrared thermography. 
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