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Comparative Study of The Conventional Curing Machine with The 
Electric at Aluna Masaran Batik Manufacturer Industry 

Suharno1a, Joemintono1b, Aji Widi Kuncoro1c, Dewa Akbar Rasta Pradana1d, Muhammad Glozali1e, 
Muhammad Ridwan K.1f, dan Muhammad Sholeh1g 

Abstract.  The batik industry is constantly increasing its production. During production, a curing machine is used to 
dry the batik after the printing/screening process. The main problem with conventional machines is their inability to 
produce maximum heat. Currently, they are used in most industries and generate uneven heat, with LPG gas as the 
main fuel. Therefore, this study aims to develop an electric curing machine as an alternative to overcome the 
challenges of the conventional type It was carried out using a sample of the experimental test site selected through a 
purposive sampling method, namely the Aluna Batik industry in Masaran, Sragen. The data were collected by 
observing the outcomes of mechanical engineering and analyzed using descriptive methods. The results showed that 
conventional curing provides an advantage in the speed of heat supply, while electric curing stabilizes heat 
requirements. This showed that the electric machine is more profitable for large and fast quantities production, while 
the conventional is ideal for daily production.. 
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I. INTRODUCTION1 
Indonesia has different cultures and natural 

beauty such as Batik, which are being adored by 
foreign countries. Batik is a pictorial cloth whose 
manufacture is carried out specifically by writing 
or gluing liquid wax with a tool in form of a 
canting or stamp (Hidayat, 2019). 

The batik industry in Indonesia is generally a 
small and medium industry (SME) as the 
livelihood of some people (Nurainun, 2008). The 
current industry continues to grow rapidly and 
produces a high level of productivity (Zainul 
Arifin, 2019). The smoothness of the production 
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process is used as a benchmark that the industry 
is successful to create good product quality, gain 
trust, and loyalty from consumers (Yani, 2019). 
The success of quality products can be proven by 
measuring productivity on production machines 
(Raihudaya, 2017). This showed that good 
machine effectiveness is needed in the 
production process (Suharno, et.al., 2022). 
Therefore, for efficient production, there is a need 
to carry out structured maintenance and involve 
every workforce in the company to achieve 
optimal machine effectiveness (Biegel, 1998). 

This case study involves the use of a curing 
machine in the Aluna Batik industry located in 
Masaran, Sragen. During production, a curing 
machine is used to dry the batik liquid after 
screen printing. The existing machines in the 
industry are still the conventional type that 
generate uneven heat, with LPG gas as the main 
fuel. Meanwhile, the heat in the machines will 
cause uneven drying of the screen printing on the 
batik, which affects the final product. The process 
is simply by pushing or pulling the machine, 
which requires more energy from the workers in 
the batik production. 

The creation of an electric curing machine is 
assumed to give a breakthrough to the Aluna 
Batik industry. This is because the work will be 
more effective, efficient, and generate evenly 
distributed heat, with maximum drying results. 
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Therefore, this study aims to determine the 
effectiveness, efficiency, temperature differences 
of the two curing machines. 

II. RESEARCH METHOD 
Based on the problem of this study, a 

descriptive qualitative method was used. 
According to Anggraini and Oliver, (2019), an 
exploratory descriptive method aims to describe 
the state or status of a phenomenon. Generally, 
this is a non-hypothetical study and the steps do 
not need to formulate a hypothesis. Primary and 
secondary data used were collected through 
observations (Creswell, 2012). Meanwhile, a 
qualitative descriptive method was used to 
describe the existing phenomena, showing the 
present condition (Sukmadinata, 2013). 

Primary data were obtained directly when 
the curing machine is operating, while secondary 
data were obtained from daily journals and 
literature studies. The data were arranged in 
tabular form and depicted in graphic form. The 
increase in temperature of the machine is 
depicted in form of a graph according to the 
conditions shown. The study activities were 
carried out by preparing material tools, 
conducting tests, data collection, and analysis. 
The increase in temperature was taken every 
minute until it reached the maximum from 
conventional or electric curing machines. 

Materials and Tools: The material used in this 
study includes LPG gas with a capacity of 3 kg 
and electricity with a power of 5,000 Watt. 
Meanwhile, the tool is thermogenic, which is used 
to measure the temperature of the heat 
generated by the curing machine with a timer to 
mark the temperature rise every minute. 

Work Procedures: The steps for study 
activities in the Aluna Batik industry, Masaran, 
Sragen are as follows: 

  
Figure 1. Study Design 

Data collection techniques used in this study 
are as follows: 

Observation: Observations are divided into 
two, namely direct and indirect. Direct 
observations were carried out on an event, 
activity, or phenomenon (Pahlevi, 2018), which is 
related to the recordings of the place where the 
event occurs. Meanwhile, indirect observations 
are made not at the time an event was 
investigated (Lumintang, 2013). Therefore, this 
study used direct observation by visiting the 
Aluna Batik industry in Masaran, Sragen. This 
includes observing the work process and taking 
curing machine temperature data. 

Interview: An interview is a data collection 
technique in a study by holding a dialogue with 
respondents (Sadli, 2019). This study used an 
unstructured interview technique that is flexible. 
Therefore, the order of the questions and the 
wording in each question can be changed during 
the interview, according to the needs and 
conditions of the interview (Sukirno, 2020). 

Documentation: Documentation is a record 
of events that have passed in form of writing, 
pictures, or someone's monumental work by 
collecting work notes and collecting data on 
things in form of transcripts, books, and others 
(Efriyanti, 2018). It is also a supporting activity in 
completing the data obtained as a support to 
strengthen the discoveries during interviews and 
observations (Anggraini, 2019). 

It can be interpreted that documentation is 
an activity or action taken by perpetuating a 
picture of a situation related to a place, object, 
action, activity, event (Sodik, 2019). 
Documentation was selected to obtain data 
directly from the site. This technique is used to 
obtain the photos of the curing machine, 
therefore it can be designed through the 
Solidworks application to further emphasize the 
study data. 

The data analysis techniques used are data 
reduction, data presentation, and conclusion 
drawing (Megawati, 2016). Reducing data means 
summarizing (Putra, 2013), selecting the main 
things, focusing on the important factors, and 
searching for themes and main points. Therefore, 
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the reduced data provide a clearer description 
and ease data collection (Hidayat, 2016). 

After the data has been reduced, the next 
step is to display the data. In a qualitative study, 
the presentation of data can be carried out in 
form of a brief description, a chart of relationships 
between categories, and others. By displaying the 
data, it is easier to understand what happened 
and plan further work based on previous 
knowledge. Furthermore, this study displays data 
using narrative text. The third step in qualitative 
data analysis is drawing conclusions and 
verification. The initial conclusions are still 
tentative and change when no strong evidence 
supported the next stage of data collection. 
Subsequently, the conclusions that were put 
forward at an early stage are supported by valid 
and consistent evidence, which were collected in 
the field (Purnamasari, 2016). 

III. RESULT AND DISCUSSION 
The quality, coloring, and flexural strength of 

the batik are largely determined by the 
production process (Debrina Puspita Andriani, 
2019). One of the vital manufacturing processes is 
the determination of tools or machines to 
support production (Masiswo. et al, 2017). Batik 
craftsmen are usually very disturbed when many 
orders do not support the production process 
(Muhammad Faisal, 2020). The erratic production 
process also results in decreased consumer 
confidence (L. Mott, Robert, 2009). This includes 
the post-dyeing batik process, where most 
craftsmen usually rely on conventional machines. 
Moreover, a curing machine is a tool or batik 
dryer after dyeing that binds the chemical 
elements in the dye to dry and blend. This study 
developed an electric curing machine and 
compared its advantages and disadvantages. 
Based on the results, it was discovered that the 
machine selection decisions depend on industry 
needs. 

The data also indicated the use of 
conventional machines has several drawbacks. 
This includes the unevenly distributed heat 
throughout all gas pipes, delaying the processing 
time. Subsequently, cloudy or rainy weather also 

affects the condition of the production room, 
which does not support the production process 
(Suranto & Djunaidi, 2021). The amount of gas 
required is also 2 times the production process 
during hot weather. The daily consumption of gas 
that is not reducing makes expenses quite high. 
This has caused a delay in the work process 
because it still uses human power. 

Meanwhile, the use of an electric machine 
has drawbacks because it requires high voltage 
for the production process. It is also advisable to 
use a single cable or solid copper to avoid the 
strength of the cable with high voltage. This 
machine needs to be provided with additional 
tools as a driving force to optimize the 
performance of existing human resources. The 
advantages and disadvantages of conventional 
and electric curing machines are shown below. 

Conventional Curing Machine: Data from 
the test results on conventional curing machines 
showed that there are technical and economic 
advantages and disadvantages. Technically, the 
advantages are very good drying effectiveness, 
easy operation, and simple construction. 
Economically, they are inexpensive tools due to 
their simple construction. 

The disadvantages include low efficiency of 
heat, high production costs, uneven heat 
generated, and a stifling workplace due to wasted 
heat. Furthermore, they require LPG gas to turn 
on the stove fire up to 4 tubes when the weather 
is sunny or hot, while in the rainy season, it 
requires 10 LPG gas. 

  

Figure 2. Conventional Curing Machine 

The conventional curing machines produced 
an unevenly distributed flame on the stove fire, 
thereby, the drying results are uneven. They also 
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cause screen printing to be scorched or 
overcooked due to a large flame and produced a 
maximum temperature of 338oC. The graph of 
the temperature increase in a conventional curing 
machine for 4 minutes is shown below 

 

Figure 3. Graph of the Conventional Curing Machine 
Temperature Increase 

Electric Curing Machine: The test results of 
the electric curing machine showed a very good 
performance. The heat generated by the machine 
is also stable and controllable, which allows the 
craftsman to adjust the level of heat demand. For 
the use of thick fabrics and varied patterned 
batik, an electric curing machine is highly 
recommended. There is a need to further 
investigate the relationship between variations in 
batik motifs with heat requirements, however, the 
symptoms that indicate a relationship is very 
strong. This is in line with previous research, 
which showed that the thicker and more varied 
the motifs, the more heat settings are needed. 

In the electric curing machine, the craftsman 
is not affected by the weather, even though the 
machine can be operated at night or when the 
weather is rainy. This is different from 
conventional curing machines that are highly 
affected by weather conditions. Another 
advantage is lower production costs because 
when the engine is in a stable condition, the heat 
input is smaller. However, high power 
requirements are only needed at the starting 
time. 

The disadvantages of electric curing 
machines are high power supply and more 
complicated machine construction. Based on 
observation, it was discovered that the 
shortcomings of the electric curing machine are 

the requirement of high electrical power of above 
4000 watts and use high voltage cables. 

The maximum temperature produced by an 
electric curing machine is not as fast as a 
conventional machine. Based on the experiment, 
it was shown that for 4 minutes, the electric 
machine produces a temperature of 258oC, while 
the conventional produces a 338oC. Figure 4 
showed a graph of the temperature rise of the 
electric machine per minute. 

 

Figure 4. Electric Curing Machine 

 

 

Figure 5. Graph of Electric Curing Machine 
Temperature Increase 

IV. CONCLUSION 
The results showed that an electric curing 

machine is more profitable for large and fast 
quantities of production, while the conventional is 
ideal for daily production. This.is due to the 
description and discussion of the engineering 
results of an electric machine and its comparison 
with a conventional type. These results indicated 
that the selection of the machines depends on 
industry needs 
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