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Abstract. The 3D printing is a technology of construct object by printing 
layer-by-layer, using materials that can be adhesive, such as metal powder or plastic. 
In recent years, the technology has been boomed in many fields. The 3D printing 
needs the surface information of workpiece. The outer surface information can be 
obtained by using trilinear coordinates measuring instrument and the inner surface 
information has to be get from CT scanning. The paper introduces the application 
mode, combining ICT technology with 3D printing. The CT system scans the 
workpiece and generates a series of CT images. The images are loaded into the VG 
Studio Max software to get the inner and outer surface information. According to the 
information, the workpiece will be printed by 3D printer. Because of the widely 
application of the ICT system, the applied range of the 3D printing technology will be 
expanded.  
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1 Introduction 

3D printing is a fast-growing additive manufacturing technology, which uses powder 
materials such as metal or plastic to construct object based on the digital model file. 3D 
printing is an emerging high-end manufacturing technology, which is widely used in 
manufacturing and other fields. In the past years, this technology has changed the pattern of 
the manufacturing sector quietly. [1-3] 

Industrial CT system provides three-dimensional high-precision scanning of products, which 
result in high-precision three dimensional computed tomography dataset with material and 
structure information of product. 

Industrial CT and 3D printing technology are two complementary technologies, has strong 
association with each other in industrial applications. 

This article describes the working principle and application of 3D printing technology briefly, 
focuses on the advantages of 3D printing in industrial manufacturing and development. This 
paper describes the comprehensive use of industrial CT and 3D printing technology together 
in detail, and introduces the application mode, combining ICT technology with 3D printing.  

More info about this article: http://ndt.net/?id=19719
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2 Industrial CT and 3D printing technology  

High-precision industrial CT and 3D printing technology is the world's most advanced three 
dimensional scan and three dimensional manufacturing technology.  

Presently, the digital model for 3D printing is mainly provided by optical scanning, which 
takes pictures from 360 ° angles around the scanning target by visible light. The 3D surface 
construction software calculate, modify, and create a digital 3D surface images of the object, 
and transmit data to the 3D printer. The 3D printer formed solids layer by layer. [4-5] 

By this method, only the outside structure data of the object can be obtained and constructed 
by 3D printing. For complex object, such as workpieces with an internal cavity structure, it is 
difficult to deal with.[6] 

Industrial CT technology can achieve high-precision three-dimensional internal structure of 
complex structure objects without contact and damage object, can provide high-precision 
digital information required for 3D printing.  

In recent years, high-precision industrial CT and 3D printing are two rapid development 
technology in their respective service areas. In the industrial design and manufacturing fields, 
these two kinds of technology have not yet been combined use effectively.  

But in technology, industrial CT and 3D printing are like pair twin technology, constitute the 
two development direction of manufacturing, as shown in Fig.1.  

(1) The high precision industrial CT separates the products to cross section layers, which 
gets three dimensional digital data model of the product. It is a digital differential process 
from real object. 

(2) 3D print technology make the products by layer overlay layer, according to the three 
dimensional digital model of the products. It is an integration procedure of real object 
from digital data.  

 
Fig. 1. Relationship between industrial CT and 3D printing 

The combination of both industrial CT and 3D printing in the field of design and manufacture, 
will complete such a process of "product - industrial CT scans – 3D digital model - 3D prints 
rapid prototyping".  

This process can integrate the advantages of both industrial CT and 3D printing, to achieve 
an efficient and convenient new design and manufacture mode, and improve capabilities in 
the field of scientific research and manufacturing design. 
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3 Structure Research by 3D printing from industrial CT dataset  

The following is an example of study structure by technology of 3D printing from industrial 
CT scanning. 

First, a workpiece li ke some pump was scanned by the high-energy X-ray industrial CT 
system, as shown in Fig.2. A series of two-dimensional CT images of the workpiece are 
acquired by cone beam scanning and image reconstruction.  

 
Fig. 2. Cone beam Industrial CT system 

Then the series of two-dimensional CT images are loaded into the VG Studio Max software 
to build 3D model.  

Fig.3 shows the three view in VG software and 3D model. 

 

 
Fig. 3. Create 3D model by VG Studio Max 

In VG Studio Max software, the interest regions of internal part of the workpiece are 
extracted individual, and output 3D surface data. 
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In 3D printing software, 3D surface data of interest regions of internal part is processed and 
build the 3D printing file data, which is output to the 3D printer to complete a 
three-dimensional solid model printing. As shown in Fig.4. 

 
Fig. 4. Process 3D model to printing 

Finally, we can focus on the region of interest of the model, as shown in Fig.5. 

   
Fig. 5.  3D printing model of interesting part 

4 Research on 3D printing Direct from ICT section image 

The traditional way to handle the CT images in 3D printing consists of a series of process 
including binarize, edge detection, contour tracking and so on.  

Through these picturing process, the CT images are transformed into STL or CLI files, which 
can be managed by slicing programs and finally be turned into machine-read scanning paths. 
The traditional process is shown as Fig.6. 

Such a method has great precision distortion, how to cut the intermediate links and improve 
the printing precision has been a main problem in the field of CT images and 3D printing.  
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Fig. 6.  3D printing from CT images 

We put up a method by reading the CT images directly and using the pixel information to 
generate Gcode which can be read by the 3D printer without the picturing process, to cut the 
intermediate links and improve the printing precision.  The process is shown as Fig.7. 

 
Fig. 7.  Direct 3D printing process 

Based on the research of the open source software CuraEngine, especially its general idea 
and specific details, we realized the code that directly print the CT cross section image into 
3D object slice by slice, and tested it in an experiment. The result shows that the method can 
generate correct gcode files and it has good effect on soild object but has some problems with 
the hollow ones yet. 

4. Summary  

In this paper, we introduce the method to study structure by 3D printing from industrial CT 
scanning, and the research work on 3D printing direct from ICT section images.  

To integrate the advantages of both industrial CT and 3D printing, will achieve an efficient 
and convenient new design and manufacture mode, and improve capabilities in the field of 
scientific research and manufacturing design. 
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