
18thWorld Conference on Nondestructive Testing, 16-20 April 2012, Durban, South Africa 

Characterization of Damages in Honeycomb Structures Using 

SonatestDryScan 410D 

Winnie M. SITHOLE
1
, Ngeletshedzo NETSHIDAVHINI

2
, Raymond B. MABUZA

3 

1
Department of Nondestructive Testing & Physics, P/Bag X021, Vanderbijlpark, 1900, 

Johannesburg, South Africa; Phone: +27 16 950 9050, Fax +27 16 950 9794; email: 

winniet@vut.ac.za 

2
Department of Nondestructive Testing & Physics, P/Bag X021, Vanderbijlpark, 1900, 

Johannesburg, South Africa; Phone: +27 16 950 9050, Fax +27 16 950 9794; email: 

ngeletshedzon@vut.ac.za 

3
Department of Nondestructive Testing & Physics, P/Bag X021, Vanderbijlpark, 1900, 

Johannesburg, South Africa; Phone: +27 16 950 9228, Fax +27 16 950 9793; email: 

raymondm@vut.ac.za 

 

Abstract 
The world of today is experiencing a new revolution triggered by the onset of advanced composite materials. 

Due to the increasing use of honeycomb structures in aerospace, aviation and marine industries, delamination is 

of great concern. The highly effective signal transmission of a DryScan 410D (shadow technique) makes it 
possible to characterize damages in honeycomb structures. This technique results in no contamination or 

degradation of the material. The objective of this paper is to determine the capability and necessity of the 

technique for the damage characterization in honeycomb structures. The experimental results show that the 

shadow technique used is highly reliable. 
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1. Introduction 

 
The manufacturing process of honeycomb structures depends on the (i) type of matrix and 

fibres, (ii) the temperature required to form and cure honeycomb structures and (iii) the cost 

effectiveness of the process [1, 2]. Honeycomb structures are mainly used in electronics, 

marine, automobile and aerospace industries. The characteristics of the honeycomb structures 

include light weight, good fatigue and corrosion resistance [2-5]. Honeycomb materials also 

have lower manufacturing costs and a longer life span [3]. 

 

Every material is designed to carry out its intended function but there are cases where these 

materials fail. This invites the use of Non Destructive Testing methods to inspect materials 

before and after failure. One of the methods employed in honeycomb structures is ultrasonic 

testing (through transmission dry scan technique). Ultrasonic testing reveals critical 

information that strongly correlates with the manufactured condition and failure of the 

material surface [1].This information is valuable in developing an understanding of the 

relationship existing between its manufacturing, damage development and failure in 

honeycomb [1, 6, 7]. 

This paper aims to detect and characterize damages in honeycomb structures using ultrasonic 

testing Sonatest Dryscan 410D. Most honeycombs are highly dispersive, often having regular 

structural patterns and inherent distribution of damages. Impact damages may result in 
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degradation of mechanical properties of the structure and complete failure [1, 8].Examples of 

defects expected in honeycomb structures are delaminations and disbonds. These defects can 

be detected and characterized to evaluate the integrity of a structure [1, 6, 9]. 

2. Shadow technique (dry scan) 
 

The problem of couplant contamination is of great importance in industries where 

honeycomb structures are increasingly used. Problems concerning couplant application and 

removal have led to the advancement of dry coupled transducer. The frequencies of these 

transducers range from 5-10 MHz. The use of high frequencies results in better sensitivity 

and resolution [10]. 

 

Since honeycomb structures cannot be inspected successfully by conventional ultrasonic 

methods, the shadow technique which is used as an NDT method has become the best 

technique for high technology materials. With this technique the signal is passed directly 

through the test material from the transmitter to the receiver. For pulse-echo mode, the 

transmitter is also the receiver. In the transmission mode, the transmitter and receiver do not 

need alignment, which gives this technique a superior advantage over the conventional 

ultrasonic methods. This advantage is also because of the diameter of the transducer tip 

which is approximately 5mm in diameter [1, 9, 11, 12]. 

Shadow technique is a dry coupled technique which does not require use of couplant. The 

couplant offers a number of advantages, which include (i) reliable system for fault detection 

(ii) preparation of materials’ surfaces is not necessary (iii) no need for geometrical 

considerations and (iv) there are no hazards of radiation contamination and degradation of the 

test piece [11]. 

The ultrasonic energy is placed between the material under test and transducers by means of 

coupling plastic pads on the transducer, in order to avoid the usage of the couplant. 

Transducers used in the dry scan are the roller types. The shadow technique is simple to 

operate but expensive [12]. 

 

3.  EXPERIMENTS 

 

3.1 Experimental setup 

A honeycomb structure of dimensions 250x100x25mm with damages is tested using 

ultrasonic Sonatest DryScan 410D flaw detector. Two dry coupled roller probes connected to 

the DryScan are used and are set up for continuous pass scanning using a manual 

manipulation system, see figure 1. The experiment is carried out in the through- transmission 

mode. 

The ultrasound energy is generated between the transducers and the material by the use of 

special plastic pads on the transducer which eliminates the need for a coupling medium. The 

transmitted ultrasonic pulse is a short burst, wideband signal with very little damping creating 

a characteristic signal envelope. Sound energy emitted by the transmitter propagates through 

the honeycomb specimen and is received by the receiver at the other end of the specimen. 

When the sound energy passes through an inhomogenity free region in the honeycomb 

structure, the received energy is at maximum. In regions where the specimen has 

inhomogenities, sound energy is absorbed or scattered by these inhomogenities.  



 

Figure 1: Set up of the experiment 

3.2 Results and Discussion 
 

After conducting the experiment on the honeycomb structure, two defects were detected. As 

through transmission was used, it was not possible to obtain the lengths and depths of the 

defects. The figures below depict results obtained when the roller transducers were passed 

over different areas of the honeycomb structure. 

 

 

Figure 2: Results obtained showing the roller transducers passing over the non-defective area 

 

In figure 2, the roller transducers were passed over a non-defective area. This is confirmed by 

the high amplitude signal obtained as seen in the figure. Only one signal is observed since the 

experiment is in the through-transmission mode. 

 

 



 

Figure 3: Results obtained showing the roller transducers passing over the beginning of a defective area (defect 

1). 

 

In figure 3, the amplitude of the signal is reduced as compared to figure 2. This is so because 

the roller transducers were passing over the beginning of the defect. As the roller transducers 

approached the defect itself, the amplitude of the signal is further reduced (see figure 4). The 

reduction of amplitude is the result of the absorbed energy by the defect.  

 

 

Figure 4: Results obtained showing the roller transducers were passing over the defective area 

 

A second defect was also detected in the same honeycomb structure. Figure 5 shows the 

roller transducers passing over the beginning of defect as in figure 3. The defect results in an 

amplitude that is greater than the one obtained when the roller transducers are passing over 

the whole defect. In figure 6, the roller transducers were over the whole defect. When the 

transducers were passing over the defect, more energy was absorbed by the defect hence the 

great reduction in amplitude of the signal. 

 



 

Figure 5: Results obtained showing the roller transducers passed over the beginning of a defective area 

(defect2). 

 

 

Figure 6: Results obtained showing the roller transducers were passing over the defective area 

 

When comparing figures 3 and 5, it is clear that the amplitudes of the signals are not the 

same. This is because the defect in figure 5 is larger than the defect in figure 3. Defect 2 

absorbs more energy than defect 1. The same analysis is done with figures 4 and 6 where the 

defect in figure 4 is larger than the defect in figure 6. 

4. Conclusion 

The study is conducted in order to characterise damages in honeycomb structure. Damages in 

the honeycomb structure under test are clearly identified by the use of through-transmission 

shadow technique. The shadow technique shows that it is a suitable method for characterizing 

damages in honeycomb structures as shown in figure 1. 
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