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Abstract 

This research aims to study and improve the elastic band production to design the plant layout 
by using ECRS (eliminate, combine, rearrange, and simplify) and simulation model in order 
to reduce time and distance in operation. This project starts with the study of elastic band 
production, collecting data with flow chart of raw materials. This process displays the 
production process, timing, distance, logistics, machine, workforce, and raw materials used 
in elastic band production process.  After being analyzed and considered the process by using 
ECRS and redesigned the factory layout in order to compare the current performance and the 
post-performance after using Flexsim simulation program. 
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1. Introduction 

Industrial development small and medium-sized textile manufacturers in Thailand are 

currently developing improvements in production capacity and reducing waste in the 

production process. The most of them are in the form of purchasing technology from foreign 

countries rather than researching for internal development due to time and capital constraints. 

The characteristics of the department's development to increase the above-mentioned 

productivity.  

The researchers presented the case study limited partnership London Industry which the 

factory is located in Phang Khon district Sakon Nakhon province, which is a manufacturer of 

textile products in the category of elastic bands for use in the garment industry or the 

production of ready-made garments for fabric factories both in Sakon Nakhon province and 

in other provinces and delivered to affiliates for further distribution. Initial studies, showed 

that in the production process of rubber bands, machinery is not installed and land use is not 

suitable, resulting in waste in the production system, it is necessary to have a suitable factory 

layout and support production in the future. 

Therefore, the researcher has introduced the concept of factory layout through ECRS 

(Eliminate, Combine, Rearrange, Simplify) techniques to reduce the losses in the production 

system [1]. With simulation to design, simulate working methods and lay out new plant 

layouts to be a guideline for future factory layouts decisions. 

http://i-seec2019.rmuti.ac.th/
mailto:panicha.su@hotmail.com


10th International Science, Social science, Engineering and Energy Conference  
20th-23rd November, 2019, Rajamangala University of Technology Isan Sakon Nakhon Campus, Thailand 

 

 

 http://i-seec2019.rmuti.ac.th 

 

2 - 8 
 

 

2. Objective of This Study 

This research was conducted to study ways to reduce the time for the elastic band 

production process by improving the production line and comparing the performance with 

the simulation model, as a tool to assist in the analysis and guideline for decisions on how to 

improve the production line. 

 

3. Literature Review 

 

3.1 ECRS Productivity Techniques 

ECRS principle is a method used to reduce waste in the industrial system to increase 

productivity by improving working methods and plant layouts Is the principle that is used to 

develop the production process to be appropriate and effective by considering all resources 

and the environment that are in the department. Which consists of the following principles 

[2]; 

3.1.1 Eliminate some unnecessary work steps to reduce wastage of labour, time, 

material or cost of work such as finding tools to help reduce that process, or cutting 

unnecessary work procedures. 

3.1.2 Combine similar work procedures into a single process. After eliminating 

unnecessary work procedures, such as using tools that can help combine work procedures 

into one step. 

3.1.3 Rearrange work order by changing people change location or change the 

sequence of procedures to be suitable, such as organizing people to work according to their 

aptitude arrange work correctly for a reason. 

3.1.4 Simplify work processes, such as tasks that are complicated, difficult to operate, 

and find ways to improve and make it easier. 

 

3.2 Waste in the Production Process 

Waste means operations or results in production processes that do not add value to 

products or services. In which 7 wastes [3] consist of; 

3.2.1 Over production 
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3.2.2 Inventory 

3.2.3 Transportation 

3.2.4 Unnecessary movement (motion) 

3.2.5 Over processing 

3.2.6 Waiting (delay) 

3.2.7 Defect in the production process 

 

3.3 Simulation Model 

Simulation is to create a model process of a real system and then conduct an 

experiment in order to learn the behaviour of the real system under various requirements in 

order to evaluate the performance of the system and analyse the results of the experiment 

before applying to solve Problems in real situations. The benefits of simulation, it is a tool 

that helps to make a decision before actually doing it to prevent damage that may occur, such 

as reducing risks, reducing working costs, reducing working hours, etc. To studying, the 

modelling of sequences steps are as follows [4, 5]; 

3.3.1 Study to determine the nature of the problem in current conditions 

3.3.2 Set the objectives and scope of the study 

3.3.3 Create models and collect data 

3.3.4 Creating a simulation model in the program 

3.3.5 Check the correctness of the computer program 

3.3.6 Verify model accuracy 

3.3.7 Situation testing planning 

3.3.8 Design the experiment as planned 

3.3.9 Analysis of simulation results and finding ways to improve the model 

3.3.10 The results from simulation 

 

4. Research Operations 

 

4.1 Determining the Nature of the Problem in the Current Condition 

From the study of the current condition of the factory, the case study has a working 

area for the production of 25x122 meters of rubber bands and the resources used in the 

production of rubber bands consisting of 40 employees, consisting of 19 people in A shift and 

16 in B. There are 4 main product types of the factory case studies, which are needed to be 
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used in the production of ready-made garments. Which can show the quantity of products and 

types of products per year. From the above quantity data, 525 mm. elastic band products are 

the elastic bands that are most needed for the production of ready-made garments. Because it 

is a size that can be used for many types, such as men's underwear, swimwear, sleeves, etc. 

In the production process, the 525 mm. elastic band consists of the main raw materials, 

production machinery and production process steps.  

Based on the data of average production capacity divided by the current operating 

period of the elastic band production in the factory, a case study. The researcher has analyzed 

the data of the time period in the production of elastic bands to test the distribution of the 

imported data. In the simulation in order to specify the time period for receiving the 

customer's order by using the average production capacity of the factory in the case study. 

Then, calculate the average time of the customer orders in one day to be used to determine 

the trial period, the simulation model according to the experimental situation. 

 

4.2 Set the Objectives and Scope of the Study 

Improvement of rubber band production line by using simulation model. The 

objective is to reduce the production time by analyzing, improving, reducing waste in the 

production process and considering improving the production line, under conditions size of 

utility space in the factory. The number of machinery and current workers of the elastic band 

production line, case study and proceed with the simulation in Flexsim to simulate actual 

behavior, and used to improve the new production line through the simulation model. Which 

helps to reduce operational errors in real situations, and does not affect the current production 

process situation modeling can be analyzed and compared the results before and after the 

factory layout improvement and used as a guideline for making decisions. To the management 

of the rubber band production plant to improve the new production line to support the 

production capacity that will increase in the future. From the study of operating conditions in 

the current condition of the factory, the case study can be divided into the steps in the rubber 

band production process in order to draw a flow analysis chart. In the production type of 

elastic band. 

 

4.3 Data Collection of Operational Procedures 

Data collection of factory case studies in the production of elastic bands in order to 

know the time spent in production and various work procedures number of machinery. Time 

and distance of material transfer between the steps in the production process to the storage of 

products to wait for the transportation for customers, and use the obtained data to analyze to 

consider improving the new production line. 
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4.4 Production Process Improvement Analysis 

From the study of the process of elastic band production process with the analysis 

chart of the production process to know the time and procedure and analyze and find ways to 

improve the production line. From the analysis of the operating procedures, current conditions 

have found the process in the production of rubber bands causing waste in many steps. The 

research team has selected only the causes that can be improved and does not affect the elastic 

band production process based on ECRS technique 

 

4.5 Creating the Model 

From a case study, found that the factory case study has many operational procedures. 

The cause is that the raw material storage area has a route to transfer raw materials into the 

production machine by wasting distance by the current production process analysis chart and 

has considered the improvement of the production process and using the results of the data. 

Modeling the situation comparing the capacity results before and after the production line 

improvement to reduce errors in the process improvement production and cost of operation 

low. Therefore, the research team has applied the simulation principles to carry out new 

production line improvements. To compare the operating results and use as a guideline to 

improve the production line in the future, which can show the sequence of steps to create a 

situation model from the data via Flexsim. After proceeding to create the simulation model 

of the elastic band production process before the improvement as shown in Figure 1. 

 

 

Figure 1 Situation model before the plant layout adjustment [6] 
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4.6 Verify the Model Situation 

Verifying the modeling accuracy before deployment is a proof that the simulation can 

actually be used, or it can be called the elimination and reduction of errors before 

implementation in the simulation. And experimented with various case studies in which the 

research team has used the current data of the rubber band production process to check the 

accuracy of the model, with the duration instead of the average customer's order, and the 

working time of each type of machine as specified in the modeling process. 

 

4.7 Verifying Model Validity with Real Work Systems 

Validation of the model and the real system is the process of checking the model. 

Before being used that is as accurate as the real system or not by comparing the results of the 

time analysis combined with the analysis chart of the production process in the production of 

current products and the time obtained from the results of the simulation experiment using 

simulation program. The process of comparing the time spent in the production process. From 

the analysis chart of current production processes and situation models with the time and 

distance information of raw material transfer in the production process of the rubber band are 

there any similarities between the actual work system and the situation model. Which can 

show comparison of tolerances of flow process charts and simulation program. 

 

4.8 Planning of the Simulation Experiment 

The planning of the simulation experiment is a guideline. In the simulation experiment 

before and after the renovation of the factory layout to analyze and find solutions to the 

problems of the production process in the present condition with simulations, that are used 

instead of the actual system by using the experimental results to compare the production 

capacity of the rubber band to propose a new approach to the factory, a case study in the 

production process improvement. Which the simulation experiment by using simulation 

program panning. The experiment in creating a simulation of the situation before and after 

the production line improvement as shown in Figure 2. 
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Figure 2 Situation model after plant layout adjustment [6] 

 

From the results of comparative analysis of time and distance in the production 

process before and after the production process improvement It was found that the time spent 

in the production of 525 mm elastic bands product decreased by 15% 

 

5. Conclusions 

Then proceed to design the new plant layout to improve the original production process 

by using ECRS principles to improve the process and post-adjustment simulation in which 

the simulation results show that can reduce the total production time by 15 percent. 
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