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Abstract: - In the present work an overview and analysis of 3D scanning, as well as its application in industry, 

is made. А methodology for 3D scanning of an object using a portable 3D scanner EinScan HX has been 

compiled. A lifter with a rectangular shape is used for a scanning object. The steps that are performed to 

visualize a 3D model of the object will be presented in detail. Through the software programs Geomagic 

Essentials and Solid Edge, its dimensions can be determined and, if necessary, adjusted. The developed model 

can be used for a standard technology of production or by using 3D printing technology if it allows the use of 

this type of material.   
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1 Introduction 
Professional 3D Scanning provides a one-stop 3D 

digital solution - 3D digitization, 3D design to 

production, and high-end inspection, including 3D 

data acquisition, 3D CAD design software, and 3D 

inspection software. Three-dimensional scanning 

has various applications in reverse engineering 

(RE), medicine, cultural artifacts, rapid prototyping, 

quality inspection, industry 4.0, industrial design, 

textiles, dentistry, and implants, [1], [2]. 3D 

scanning can help product developers reduce costs 

and lead times in terms of meeting market demand, 

customer needs, design change requirements, 

redesign, reengineering, etc. due to product 

development cycles that take considerable cost and 

time through conventional development. The images 

that are captured by a 3D scanner are analyzed using 

high-performance computers. The software that is 

used for image analysis is either built-in for the 3D 

scanner or others that include SolidWorks, 

Geomagic Essentials, Solid Edge, etc. 

3D scanning is widely used in reverse 

engineering (RE), [3], [4]. It is used when a physical 

model of an object is available, but its software 

counterpart with the necessary parameters for its 

production is missing. In this way, it is transferred 

from a real object to a digital object. The 3D 

scanner collects critical information about the object 

and a crucial level of detail in terms of size and 

shape for further processing such as 3D/4D printing, 

with the fact that additive manufacturing is a 

potential candidate for Industry 4.0, [5]. The main 

functions of reverse engineering are digitization, 

shape reconstruction, and computer-aided modeling 

(CAD). A team of scientists has used a method to 

reduce scanning errors by up to 0.1 %, which can 

help experts choose appropriate scanning 

methodology in various fields such as engineering, 

medicine, textiles, ergonomics, industry 4.0, cultural 

artifacts, additive manufacturing, and rapid 

prototyping, [6]. 

The purpose of the present work is to create a 

methodology of 3D scanning of objects of different 

shapes and sizes using a hand-held 3D scanner. Its 

application will minimize errors in the scanning 

process, resulting in fast and accurate reproduction 

of the scanned object, as well as scanning different 

lifter shapes, as well as scanning of different forms 

of lifters, as the methodology of the scanning 

process aims at unification of the obtained data. In 

this way, a more accurate recognition of shape 

differences resulting from wear is expected. 

 

 

2 Application of a 3D Scanning 
3D scanning can be used in various areas of life. 3D 

scanning is very useful in reverse engineering when 

the user has a physical component that does not 

have the associated CAD model. Using a 3D 

scanner can rapidly and easily produce a digital 

model. 3D scanning can be used to compare the 

parameters of a CAD model. When items are 

manually reconstructed and have an original or 

CAD model drawn, they can be compared to ensure 
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tolerances meet specifications. The comparison is 

very useful when scanning 3D-printed bodies to 

verify the accuracy of the printer. Multiple reports 

can be generated from the data obtained. Through 

3D laser scanning,  rapid prototyping of a prototype 

can be made or sample parts to be created that are 

handed to reduce production times. 

3D scanners are widely used by engineers and 

metrology experts to determine the dimensions of 

shapes with simple or complex geometry with sub-

millimeter accuracy and high speed. This equipment 

is preferred over traditional measuring tools, which 

are slower and more time-consuming, as well as 

more complex. In this way, quick and effective 

quality control and design inspection of the 

manufactured product can be done. 

To achieve accurate and fast results and to have 

greater opportunities for analysis and research of an 

object, it is necessary to use more advanced 

software programs: 

 

2.1 Geomagic Essentials 
Using standard software alone is not sufficient for 

the scan-based modeling process. That is why it is 

necessary to use Geomagic Essentials (Figure 1), 

which offers the necessary tools for the CAD 

system. Geomagic Essentials is the link through 

which the reverse engineering and processing of the 

3D scan data takes place. 

 

Fig. 1: Usage of Geomagic Essentials, [7] 

 

The advantages of this software allows direct 

editing of scanned data and corrects the size of a file 

for faster processing. The CAD conversion happens 

automatically with high-quality geometry, which 

allows being comparison of the design features to 

scan data for accuracy analysis. The ready CAD 

model can be converted to a solid format, and 

imported for 3D printing. 

 

2.2 Solid Edge SHINING 3D Edition 
Solid Edge SHINING 3D Edition is a product 

developed by SHINING 3D and SIEMENS PLM 

Software. The company is a world leader in 

industrial software solutions. The created software 

offers to carry out digital innovations such as 

reverse engineering, design, and simulation with 

CAD tools.  

The final product is high-quality 3D data for 

reproduction through "3D Digitization - Design and 

Simulation - Additive Manufacturing" (Figure 2). 

 

Fig. 2: Workflow of Solid Edge, [7] 

 

 

3 Used Equipment 
For the present work, a hand-held 3D scanner 

EinScan HX was used (Figure 3), which has an 

innovative integrated dual blue LED light and blue 

laser, due to which the adaptability of scanning 

materials is improved with fewer restrictions for a 

wider range of applications. EinScan HX has hybrid 

LED and laser light sources, which allow fast 3D 

scanning as they are less sensitive to ambient light. 

Also, the blue line laser scan mode provides better 

scanning of objects that are dark and reflective. 

Scanning is fast and within minutes the model is 

ready for reverse engineering, CAD/CAM, 3D 

printing, and more. EinScan HX comes with user-

friendly software that is easy to operate. The 

scanner has a built-in color camera that supports 

full-color capture and texture tracking. The software 

used to process the scanned object is SHINING 3D, 

[7]. 

Specifications: 

 Minimum point distance: 0.05 mm. The scanner 

has an optimal scanning distance that must be 

respected. If the distance is too close or too far, a 

red light lights up, which means that the distance 

needs to be adjusted. At farther distances, the 

object will not be scanned, and if too close, glare 

occurs and the scan must start over. Accuracy 

during laser scanning: up to 0.04 mm; 

 

 

Fig. 3: 3D scanner EinScan HX, [7] 
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 Processing speed in fast scan mode: up to 

1,200,000 points/sec. 

 

4 3D Scanning Methodology 
In the present work, a liner with rectangular lifters is 

used as an object for scanning. The lifter is used to 

study the interaction and motion of grinding bodies 

and the environment in a laboratory ball mill. The 

overall dimensions of the lifter are an outer diameter 

of 0,235 m, an inner diameter of 0,228 m, and a 

length of the lifter of 0,013 m. The lifter is produced 

from one of the most used 3D additive printing 

materials – PLA in grey color, [8]. 

To scan the selected object, it is necessary to go 

through the following steps: 

1. The first step to be taken before proceeding 

to scan is to calibrate the unit, especially if it has not 

been used for a long time. If the scanner is not 

calibrated, it is possible to give not correct output 

data such as wrong dimensions, and bad scanned 

surface. The calibration process is made according 

to the producer's instructions for the device. 

2. Another important thing is to place 

retroreflective markers either on or around the 

scanned object itself, depending on its size and 

shape, thus visualizing the scanned object most 

accurately. The markers give better positioning and 

feedback for the position of the scanner, as well as 

better metering results. The scanner manufacturer 

recommends, [1], that the markers need to be placed 

at a distance of 2 to 4 cm from each other, avoiding 

their positioning in a straight line, [9], to be better 

recognized by the scanner. In this case, the markers 

are placed around the object, and it is on a black 

surface so that it can be isolated from the 

surrounding objects and better highlight the object, 

Fig. 4. 

 
Fig. 4: Marking the object 

3. Launch the SHINING 3D software program 

and select a scan mode: Scan point cloud or scan 

markers. 

 Set the type of the object: normal, reflective, or 

black; 

 Set the brightness. 

4. The laser beam scanning is started, and it is 

necessary to observe the minimum and maximum 

distance from the object. For correct orientation, 

LED indications on the scanner itself glow green, 

and the SHINING 3D software program serves on 

the screen. The scanner also has the option to zoom 

in on the object to scan all hard-to-reach points and 

folds. 

5. The scanned area is cleared of the markers 

and the pad, as well as any captured surrounding 

objects, and only the object, is visualized. 

6. If necessary, final corrections are made to 

areas such as auto-filling, when small holes are 

allowed on the object. 

7. The scanned object is saved in the project 

file. 

8. If necessary, the object is turned to the other 

side and scanned again, following the steps 

described above. 

9. It is again saved in a project, and the two 

resulting projects are paired with one remaining 

fixed and the other floated. The alignment can be 

done in several ways: automatically, manually, and 

through markers, Figure 5. The alignment of the two 

scanned sides of the liner with rectangular lifters is 

done by markers since the object has a section with 

a hole. The connection points are the beginning and 

end of the liner. 

10. After alignment, mesh data is made to 

create a 3D model and saved in a convenient 

supported format: stl, obj, 3mf, xyz, dae, ply, Figure 

6. 

11. The produced 3D file is imported into the 

preferred CAD software - Geomagic Essentials or 

Solid Edge for purposes such as geometry 

measurement or correction, reverse engineering, and 

comparison with the original drawings. 

12. The ready CAD model could be converted 

to a solid format and imported for 3D printing. 

 

 

5 Conclusion 
From the overview, it is clear that 3D scanning 

technology allows a quick method for 

photographing an existing object in a variety of 

fields such as engineering, quality inspection, 

medicine, dentistry, cultural heritage, etc. A 

methodology has been created that must be followed 

to scan an object as quickly and accurately as 

possible. By using the methodology, accurate results 

will occur, aiming to collect data only from the 

shape, as well as the wear of the scanned shape of 

the objects.  
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Fig. 5: Alignment of the object 

 

 
Fig. 6: Ready 3D model 

 

The use of a hand-held scanner allows the easy 

prototyping of plicated-shaped objects (like a used 

object liner with rectangular lifters), due to the 

zoom option and the visualization of the scanning 

process. The device allows scanning of objects of 

different sizes - from very small to very large, 

allowing to reach them. The combination of the 3D 

scanner with the software programs Geomagic 

Essentials and Solid Edge allows to perform in-

depth accuracy analyses on the geometry of the 

object, to compare with standards and requirements 

of the original drawings, reverse engineering when 

spare parts are discontinued and a drawing is needed 

for its workmanship or a correction is needed in the 

design and dimensions. Then the ready CAD model 

could be converted to a solid format and imported 

for 3D printing. 

 

 

6 Future Steps 

As future steps, it is planned to scan and measure 

the geometry of the 3D printed lifters used in 

laboratory ball mills with different lifter shapes to 

compare with the original drawing aiming to 

verification the accuracy of the 3D printing. After 

verifying the dimensions, the different lifter shapes 

will work in a grinding environment, at the same 

angle of separation of the laboratory ball mill for a 

certain duty cycle.  Future work aims to analyze the 

wear resistance of the different lifter shapes. The 

obtained results will be compared to the obtained 

results from tribological tests, made with abrasive 

wear of the used 3D printed materials, [10], [11]. 
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