
LAAN-A-ND-E006

No.N110Industr ia l  X-ray Inspect ion System

Observing Circuit Break in Power Cord Plug

When electrical devices and mechanical products fail 
or malfunction, the cause is often located internally 
and not visible by external observation. In such cases, 
X-ray fluoroscopy and CT imaging can provide a very 
efficient way to identify the problem location and verify 
the status, especially because it does not require 
disassembling the item being inspected. 
In this example, a broken circuit in a defective 100 volt 

power cord and plug is observed in detail. (The plug is 
a molded type plug that is integrated with the cord, 
which cannot be disassembled or repaired easily-see 
Fig. 1.) 
An SMX-1000+VCT Microfocus X-Ray Inspection/CT 
System (see Fig. 2) and inspeXio SMX-90CT 
Microfocus X-Ray CT system (Fig. 3) was used for 
inspection. 

The electric plug sample was placed on the rotating 
table in the VCT unit (optional part for CT imaging) in 
the SMX-1000 unit, as shown in Fig. 4, and images 
were obtained using fluoroscopy and cone-beam CT 

(method that simultaneously obtains multiple cross 
section images by irradiating the sample with a cone-
shaped beam as the sample is rotated 360 degrees). 

n Introduction

n Observation Results

Fig. 1  Power Cord Plug
(observation sample)

Fig. 2  SMX-1000 Microfocus
X-Ray Inspection System

Fig. 3  inspeXio SMX-90CT Microfocus
X-Ray CT System

Fig.4  Sample Setup
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Fig. 5 is a fluoroscopic image of the location where the 
circuit is broken. It shows that both wires are broken 
where the cord transitions from the reinforced area at 
the base of the plug to the main cord portion. 
Fig. 6 shows images rendered using the Multi Planar 
Reconstruction (MPR) function, which enables 
displaying any desired cross sectional image from 
data acquired by cone-beam CT. Image (1) of this 
figure shows the cross section at the location 

corresponding to the broken circuit shown in Fig. 5. 
Image (2) is the vertical cross section indicated by the 
line labeled with  in image (1). Image (3) is the 
vertical cross section indicated by the line labeled with 

 in image (1). 
In addition, Fig. 7 shows the 3D images. (Fig. 7-1 was 
obtained using the SMX-1000-VCT and Fig. 7-2 was 
obtained using the SMX-90CT, where both images 
emphasize the broken circuit location.) 

These images show how they enable understanding 
the broken circuit, down to individual strands. 
As this example shows, using an X-ray fluoroscopy/CT 

system allows freely inspecting complicated and small 
problems and defects and can help improve the 
efficiency of technical analysis work. 

Fig. 5  Fluoroscopic Image of Broken Circuit Fig. 6  MPR Image of Broken Circuit 

Fig. 7-1  3D Image of Broken Circuit (SMX-1000-VCT) Fig. 7-2  3D Image of Broken Circuit (SMX-90CT)

(1)

(3)

(2)


