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Abstract. Reverse engineering in development product is the process to re-measure existing 

peoduct to gain information on it, then redesign the CAD model. It represents geometric shapes 

and other information of the original one’s and used for analyzing, recovery, production, and 

testing. The model that is created using reverse engineering are for various reasons including to 

design tool for the production of a copy of an object, to study the concept of an existing design, 

or to analyze the design for improvement. In this research, it will be re-modeling the automatic 

flour gauge machine after reviewing the working principle of the machine. The components that 

will be analyzed and redesigned are: 1) Hooper design for repairing and cleaning operations, 2) 

Auger design to overcome the fall of flour droplets from the output hole, 3) The design of the 

Steering Agitator to overcome the nature of the flour adhering to the wall and maintain the 

flowrate of the flour. The method used were: 1) Determination of Reverse Engineering 
Components, 2) Identification of Components, 3) Three (3) Dimensional - Component Design. 

The result showed after the modification of flour in the tube was denser so that it would increase 

the precision in the filling process, this was because the flowrate became more stable. 

1.  Introduction 
Reverse Engineering (RE) is the process of extracting knowledge about design information from 

anything created. The existing technology or component is the key to apply the process.  Descontructing 

to know more knowledge from it so that duplication of product can be obtained [1]. RE used to describe 

about product development by reverse order. RE is very useful to analyze or identify system component 
of product and build new modified form. The fields of RE consist of mechanical designs, automotive, 

and consumer product. Especially related to machines, remanufacturing old one’s to valuable one’s is 

good enough to increase the advantages [2]. Measuring an existing object or product, then use parametric 
modelling to generate solid model in order to build the new one’s become principle of RE [3]. RE 

become the greatest way to keep sustainability of product. When RE is applied in large scale such as 

industrial area, the impact related to: 1) Build new design and new component from previous one’s, 2) 

Production documentation of component can be obtained from reproduction of existing one’s, 3) 
Improvement for precision of product can be finished, 4) Numerical analysis of component / product 

get better because the engineer can compare the new one’s and the previous one’s. Several researcher 

presents a study of reverse engineering, as follows, Elizondo and Reinert [4] have presented about the 
limitation and obstacles gained by using RE combined with Additive Manufacturing (AM) to build spare 

part of an aircraft’s wing holder. The limitation lies on the accuracy or type of replicable structures 

mainly depend on hardware and software used. Combination of RE and AM to build wing holder of 
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aircraft must rely on those hardware and software. Bagci [3] showed that RE can be used for recovery 

of broken parts. It was created by using CAD models and data digitization method used CMM. CAD 

models obtained earlier are transferred into CAM module.  Then, the parts are manufactured with CNC 

milling machine. Fei et al. [5] showed that an improvement is made to difference elaborate technology 
to make it compatible for 2D-CAD engineering graphics. Chintala and Gudimetla [6] have presented 

that Titanium is the best material for turbine blade using RE and FEA. Titanium offers a safety factor 

of more than 20% of normal centrifugal force. Lin et al. [7] have presented RE of CAD model 
reconstruction artificial joint. The process of reverse engineering for model reconstruction consist of 

physical model, digital model, point pre-processing, surface fitting, 3D solid modelling and CAM 

processing. Engel and Al-Maeeni [8] have showed tht RE also can be combined with failure analysis to 

be able to recover mechanical shafts. RE and FEA used to understand mechanical behaviour of the 
previous shaft designed. RE will greatly reduce production time and costs. It also has rapid sustainability 

of CAD models, then it is used as the starting point and decreased growth process [9,10]. The difference 

between forward engineering and reverse engineering is that FE is the process of physical 
implementation from an abstract concept to a design model, whereas RE is a process that is obtained by 

adjusting and modifying the parameters of the object model features [9]. In this research, it will be re-

modeling the automatic flour gauge machine after reviewing the working principle of the machine. The 
components that will be analyzed and redesigned are: 1) Hooper design for repairing and cleaning 

operations, 2) Auger design to overcome the fall of flour droplets from the output hole, 3) The design 

of the Steering Agitator to overcome the nature of the flour adhering to the wall and maintain the 

flowrate of the flour. 

2.  Literature review 

2.1.  Reverse engineering 

This term used in development product to assess previous product to gain information of it, then redesign 
the model with parametric modelling software. It represent geometric form and other information of the 

original one’s and used for outlining, recovery, production, and verifying [9]. The model that is created 

using reverse engineering are for various reasons including to design tool for duplicating an object, to 

enhance the design of an existing one’s, or to analyze the design for improvement. Reverse engineering 
commonly begin with assessing an existing product, in order to a solid model can be built with 

CAD/CAM/CAE [11]. Reverse engineering is the greatest way to overcome the product necessary of 

consumer. It is related to sustainability of products. The issue of product sustainability is very important 

because it is one of the greatest necessary which is needed by modern people [2]. 

 
Figure 1. Sustainability of product’s life. 
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Reverse engineering has four stages in its development of the technical data to support the efficient  use 

to improve man-made productivity [12]. 

 
Figure 2. Forward engineering versus reverse engineering. 

Technical datas of product design can be expanded with RE. They will expand after evaluating, 

generating, verifying and applying [13]. 

 

Figure 3. The process of reverse engineering. 

2.2.  Automatic flouring gauge machine used for reverse engineering 

Automatic Flouring Gauge Machine used for reverse engineering is Fillmach S01P. The machine uses 

the auger filler system as the main filling system. This machine uses a weight base that is converted to 

units of time as the filling control system. 
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Figure 4. Fillmach S01P. 

The biggest advantage of the auger filling machine is that the system is relatively closed so that the 

auger filler is an ideal choice for very fine powders such as talc, flour, and baking soda which tend to 

air with other systems. This mechanism uses weight and time as a principle of gauging. It can be used 
for the product which has small size of granule and flour. In some cases, auger filler mechanism can be 

used as a filler for  rice and pasta. 

3.  Research methods 

Research method used as follows: 

3.1.  Determination of reverse engineering components 

The component design of Fillmach S01P will be used to assemble the three-dimensional design in this 
study so that complex flour measuring machines can be produced. 

3.2.  Identification of components 

Automatic Flouring Gauge Machine which has become a reference for reverse engineering has been 
dismantled in the previous study conducted identification. Identification of measurements carried out 

on each component to be redrawn. Identification is carried out to find out what components must be 

redesigned to be assembled in the design of a flour baking machine. In addition to identification also 
done to understand how the flour measuring machine works and what equipment is on the machine. 

 

Figure 5. Agitator and Auger components. 



The 5th Annual Applied Science and Engineering Conference (AASEC 2020)
IOP Conf. Series: Materials Science and Engineering 1098  (2021) 062108

IOP Publishing
doi:10.1088/1757-899X/1098/6/062108

5

 

 
 

 

 

 

 

Figure 6. The transmission of automatic flouring gauge machine. 

 

Figure 7. Hooper of automatic flouring gauge machine. 

3.3.  Three (3) dimensional - component design 

Through the component identification process, it can be seen which components need to be redesigned 
and the component dimensions. When making component designs the things to consider are the 

distance between the components, the clearance and also the position of the components. Because in 

this study the design of Automatic Flouring Gauge Machine that can be assembled is needed. 

 

Figure 8. Redesign of Auger. 
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Figure 9. Redesign of Hooper. 

 

Figure 10. Redesign of Agitator. 

 

Figure 11. Redesign of transmission. 
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4.  Result and discussion 

4.1.  Design analysis 

In this section an analysis of the model that has been made had an intention to find out whether there 

were errors in the design that make the machine could not be assembled. The particle motion simulation 
was carried out to determine the movement of flour before and after the modification. This simulation 

intended to see the differences in the movement of particles that was influenced by the design of Auger 

and the agitator and then did a visual analysis. 

Table 1. Test parameters for the Agitator component. 

No. Parameter Dimension 

1. Time 0 s 
2. Rotating speed 20 rpm 
3. Acceleration 0 deg/s2

 

4. 
Vector axis / direction of rotation X = 32.7 , Z = 508, CW 

Table 2. Test parameters for Auger component. 

No. Parameter Dimension 

1. Time 2 s 
2. Rotating speed 500 rpm 
3. Acceleration 0 deg/s2

 

4. Vector axis / direction of rotation X = 32.7 , Z = 508, CW 

 

Figure 12. Simulation of flour particles before and after reverse 
engineering. 

After a modification to Auger, it could be seen that the problem of flour leakage has not been seen. It 

was because the diameter size of Auger coincides with the output pipe so as to prevent flour leakage. 
During the operation phase of the machine, before modification there were cavities that have not been 

filled with flour, this causes flour in the output tube to be less dense which will affect the accuracy of 

the machine in the filling process. After the modification of flour in the tube was denser so that it would 

increase the precision in the filling process, this was because the flowrate became more stable. 
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Table 3. Comparison of simulation results before and after modification. 

No. Indicators Before Reverse 

Engineering 

After Reverse 

Engineering 

1. Flour leaks  Leak Not Leak 

2. Density  Less dense (hollow) dense 

3. Flow (Q)         Inconsistent More consistent 

5.  Conclusion 

The design of the agitator with the additional modification of the Teflon that can be adjusted to the crush 
distance from the surface of the input funnel can sweep the flour well so that the flour can shift and not 

stick to the surface of the input funnel. The Auger design with different pitch dimensions modification 

produces flour density in the output tube, so that flow flow is more consistent which will increase the 
precision of the filling process. 
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