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Abstract 
This study aims to design a melanger machine, which is an alternative machine for processing semi- 
finished chocolate into ready-to-consume chocolate. The chocolate processing itself is divided into 3 
processes, namely the mixing process, the refining process and the conching process. The melangeur 
machine is an alternative machine that can be used for   all three processes. However, the price offered 
is quite expensive for a capacity that is not too large and it is rare to find similar products made in 
Indonesia. There are 2 different types of machines used for benchmarking, namely the Premier Wonder 
Chocolate Melanger Refiner and Elektra 11 Chocolate Melanger. The two machines will be compared 
in terms of specifications, advantages and disadvantages. The method used in this research is the 
benchmarking method, the reverse engineering method and the engineering design method. The final 
result of this engine modification design has increased the capacity of the chocolate by 67%, namely a 
total of 5 L with the same quality as the existing machines. 
Keywords: Melanger Machine, Benchmarking, Reverse Engineering, VDI 2221 

 
 

1. Introduction  
Indonesia is the third largest cocoa producer in the world after Ivory Coast and Ghana. Even though it ranks 

third, it turns out that BPS 2018 notes that the largest cocoa product is semi-finished products from cocoa. These semi-
finished cocoa products should be further processed into cocoa products that are ready for consumption and have a 
higher selling value. There are 3 further processes to process chocolate into ready-to-consume chocolate, namely the 
mixing process, the refining process and the conching process. Initially, to be able to carry out these 3 processes 2 
different machines were needed. However, the development of technology, the three processes can be done by just 
one machine, namely the melanger machine. Until now, no similar machine has been produced in Indonesia. The 
selling price of the machine for each process offered is also quite expensive. Therefore, this study will discuss the 
redesign of the melanger machine so that a machine design that has a larger capacity is obtained but still has the same 
quality. The methods used in this research are the benchmarking method, the reverse engineering method and the VDI 
2221 method. 

 
2. Research Methodology 

The research methodology can be seen in Figure 1. 
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Figure 1 Flowchart Research Methodology of Modification Design of Melanger Machine 

 
2.1 Benchmarking 

In this method, there are 2 types of machines that will be used as a reference, namely the 8 lbs premier wonder 
chocolate melanger refiner machine and the Spectra 11 chocolate melanger machine. The comparison table of the 2 
machines can be seen in Table 1. 

Table 1 Benchmarking 
No. Differentiator Premier Wonder Chocolate Melanger Refiner 

Machine 8 lbs 
Spectra 11 Chocolate Melanger Machine 

1. Model 

 

 

2. Price $ 440 $1200 
3. Capacity 8 lbs 8 – 9 lbs 
4. Material Outer body layer: Stainless steel 

Collection drum: Stainless steel 
Outer body layer: Stainless steel and plastic 
Collection drum: Stainless steel 

  Grinding wheel: Genuine high quality granite 
stone Support: Plastic and stainless steel 

Grinding wheel: Genuine high quality granite stone 
Support: Plastic and stainless steel 

5. Dimensions Machine height: 41 cm 
Machine diameter: 21 cm  
Wheel diameter: 10.5 cm  
Wheel thickness: 3.5 cm 

Machine height: 11 inch 
Machine width: 12 inch 
Machine length: 20 inch 

6. Power 185 W, 220 V / 50 Hz 220V/50Hz 
7. Switch button Manual Manual 
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No. Differentiator Premier Wonder Chocolate Melanger Refiner 
Machine 8 lbs 

Spectra 11 Chocolate Melanger Machine 

8. Machine Weight 11,5 kg 21 kg 

 

2.2 Reverse Engineering Method 
Of the 2 types of machines in the benchmarking method, the premiere 8 lbs wonder chocolate melanger refiner 

machine made in USA is the machine chosen to be processed by reverse engineering and design engineering methods. 
This is because the specifications are better and the price is cheaper than other machines. This method is divided into 
4 stages, including: 
1. Disassembly product  
2. Assembly product  
3. Designing New Designs 
4. Prototype 

Stage 1 and 2 are included in the reverse engineering method, while stages 3 and 4 are included in the design 
engineering method or VDI 2221. The following is an explanation of the stages of the melanger machine reverse 
engineering method. 
2.2.1 Disassembly Product 

In this disassembly process, it can be seen that the machine is divided into 5 major parts, namely the motor housing, 
the drum, the supports from the wheels and stirrers, the grinding wheel and the drum cover. The following is a 
picture of the machine as a whole. 
 

 
Figure 2 Melanger Machine 

Description of engine components 1 - 5 in the image above can be seen in Table 2 below 

1 3 

4 

2 

5 
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Table 2 Engine Components and Specifications Before Modification 
No Name Component Picture Component Specifications (in mm) 
1. Drum Cover 

 

 

 
2. Drum 

  
3. Mixer 

support 

  
4. Grinding wheel 

 

 

 
5. Motor 
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  To clarify the explanation of the components that make up the machine, here is a Bill of Material 
(BOM) from the machine above which can be seen in Figure 3. 

 

 
Figure 3 Bill of Material 

 
2.2.2. Assembly Product 
After knowing the components of the machine, the machine will be installed as before to get the Operation 
Process Chart (OPC) from the machine. OPC can be seen in Figure 4 
 

 
Figure 4 Operation Process Chart 

 
2.3 Engineering Design Method (VDI 2221) 

The VDI 2221 method is used to help determine the best machine modification design concept. So that the 
resulting design is in line with expectations, it is necessary to process the description of tasks that will be included in 
the will list as a limitation. The following are tasks in designing a new design. 
2.4 Tools can be operated easily. 
2.5 The tool can process chocolate until it reaches the expected size. 
2.6 The tools are made from materials that are safe for food and easy to find. 
2.7 The tool is easy to assemble and assemble. 
2.8 Safe tool when used. 
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2.9 The tool is operated by 1 operator. 
2.10 Simple tool model. 
2.11 Does not require special skills in using this tool. 
2.12 Tools have a simple way of working. 

Once this list has been obtained, a wish-list can be created. In this table of wishes, there are 2 answer options 
for each parameter, namely demand (D) and wishes (W) / hope. The following is a table of wills. 

Table 3 Wish List 
Parameter Specification D / W 

Function 
Process the chocolate until it reaches the desired size either in the form of nuts or 

butter D 

Geometry 
Equipment weight does not exceed 20 kg W 

Chocolate processing capacity is 5 L D 

Kinematics 
The power required is 200 W W 

Machines can be assembled and assembled easily W 

Material 

The tools are made of stainless steel and food-grade plastic D 
200 Watt dynamo motor D 

Electrical control D 
Tool making materials can be obtained easily D 

Making 
Using standard components D 

Simple construction and easy to work with D 

Assembly 
The tool is easy to assemble and assemble D 

The component assembly system is easy to understand W 

Operation 

Tools can be operated easily D 
Safe tool when used D 

The tool is operated by 1 operator D 
Does not require special skills in operating this tool W 

Care 
Maintenance is relatively easy and cheap D 

Easy to repair in case of damage W 
The process of cleaning the tool is easy D 

Marketing For small and household scale production W 

Price Affordable for the lower middle class W 

After obtaining this wish list, new alternative concepts can be compiled. 
 

Table 4 Principles of Sub-Functions and Combination of Principles of Variant Sub-Function Solutions 

No. 
Sub Function/Solution 

Principle 
Information 1 2 3 

1 Drum Made Stainless 

stell food 

grade 

Plastic food 

grade 

 

2 Motor Buy 150 W 200 W  

3 Grinding Wheel Diameter Made 10 cm 15 cm 20 cm 

4 Drum Diameter Made 20 cm 25 cm  

5 Drum Height Made 15 cm 20 cm  

6 Drum Movement Made Static Dinamis  

7 Grinding Wheel 

Movement 

Made `Static Dinamis  

8 Switch Button Buy Manual Otomatis  

 
 
 

From the results of the combination above, it is possible to determine the selected combination of concepts, 
including: 
a. V1: 1.1 - 2.2 - 3.3 - 4.1 - 5.2 - 6.1 - 7.2 - 8.1 
b. V2: 1.1 - 2.1 - 3.2 - 4.2 - 5.2 - 6.1 - 7.2 - 8.2 
c. V3: 1.2 - 2.1 - 3.1 - 4.1 - 5.1 - 6.2 - 7.1 - 8.1 

After obtaining 3 alternative choices of the machine to be modified, these three alternatives will be selected 
further using a selection diagram. From this selection diagram, one best alternative will be obtained which will be 
used as the basis for making a new design. In this selection diagram, there are 6 criteria that can help in determining 

V3 V1 V2 
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the best variant to be used as a new design. These criteria include: 
1. In accordance with the overall function 
2. According to the wish list 
3. In principle, this can be realized 
4. Within the limits of production costs 
5. In accordance with the wishes of the maker 
6. Knowledge of concepts is sufficient 

Table 5 Selection Diagram 
 

INDUSTRIAL ENGINEERING 
 

Table of Selection of Variations of Solutions for chocolate mixing 

 Selection criteria 
+ Yes 
- Not 
? Lack of information 
! Check Specifications 

   Decision variant solution mark (SV) 
+ The solution sought 
- delete the solution 
? Gather information 
! see specs 

  

va
ria

nt
 o

f t
he

 
so

lu
tio

n 
pr

in
ci

pl
e   

In accordance with the overall function   
 
 
 
 

 

 According to the wish list 
 Within the production cost limit   

    Knowledge of concepts is sufficient  
     As per the designer wishes  

      Meets security requirements 

 A B C D F G Information SV 
V1 + + + + + + Appropriate + 
V2 + - - + - + Inappropriate - 

V3 + - + - - - Inappropriate - 

From the diagram above, it can be concluded that V1 was chosen as the best variant to be used in designing the 
new design. The creation of this new design was assisted by the fusion application. The implementation results of the 
selected variants can be seen in Figure 5. 

 

Figure 5 Modified Melanger Machine (Descripstion number of component presented in Table 4)

3 

4 

5 

2 

1 
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Table 4 Components and Specifications After Modification 
No. Nama Gambar Komponen Spesifikasi Komponen (dalam mm) 
1. Drum cover 

 

 

 
2. Drum 

 

 

 
3. Mixer 

support 

 

 

 
4. Grinding wheel 

 

 

 
5. Motor 
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After prototyping the chocolate mixing machine using benchmarking, reverse engineering and VDI 2221 
methods, a machine modification design was obtained that was better than before. The design results of this machine 
have a drum diameter and height respectively 217 mm and 233 mm, thickness and diameter of the grinding wheel 55 
mm and 150 mm respectively, and a motor power of 200 W. The increase in motor power is due to the dimensions of 
the storage drum and roller wheel. larger, so that the engine performance remains the same as before. The disadvantage 
of this machine is that it consumes more power because the resulting capacity is also more. 

 
3. Implementation And Analysis Results Modification Of Melanger Machines 

From the design results of this chocolate mixing machine, several conclusions were obtained, including: 
1. The use of methods in machine design: 

a. Benchmarking Method 
The machines used as benchmarks for benchmarking are the premiere 8 lbs wonder chocolate melanger refiner 
and 11 spectra chocolate melanger machines. 

b. Reverse engineering method 
The machine chosen as the machine to be dismantled is the premier 8 lbs refiner machine because of its simple 
model and capacity that can still be expanded. However, in the development process, it still uses 2 other 
machines as benchmarks. This machine is divided into 5 parts, namely drum cover, storage drum, wheel support 
and mixer, grinding wheel and motor. 

c. Engineering Method (VDI 2221) 
In this method 3 alternatives are determined based on the wish list and the selected one is variant 1. 

2. Engine design results 
a. Machine specifications: 

1) The drum has a diameter of 217 mm and a height of 233 mm 
2) The drum cover has a diameter of 219 mm and a height of 7 mm 
3) The wheel supports and stirrers are 169.5 mm high, 31.5 mm diameter and 162.5 mm wide. 
4) The roller wheel is 150 mm in diameter and 55 mm thick 
5) The motor case has a diameter of 273 mm and a height of 191 mm. 

b. Machine advantages and disadvantages: 
The advantage of this machine is that the resulting chocolate capacity is larger but still balanced with a good 
engine performance because it has a 200 W motor. However, by using a 200 W motor, the power consumption 
in operating this machine is also more than the previous engine. 
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