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Abstract– This article proposes a solution to reduce defective 

products index a company that operates in the steel study 

production in metalworking through the implementation of Lean 

Manufacturing tools. The methodology applied consisted in a 

revision bibliography of concepts theorists in Lean 

Manufacturing and tool identification applicable to address the 

issue. In addition, an analysis of the current situation of the 

company was carried out to identify the causes root of defective 

product. The implementation of tools was proposed as job 

standard, TPM, SMED. The solution proposal focused in 

defective products index by implementing Lean Manufacturing 

tools suggests animprovement significant in product quality and 

decrease of the production costs, leading to an increase in the 

competitiveness of the company in the market. 
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I.  INTRODUCTION  

Currently, the industry manufacturing this growing so much at the 

level national as worldwide, so it is positioned as one of the 

activities that contributes a great impact to the economy of the 

countries. [1] The industry manufacturing contributes to growth 

economic. In this case study, the focus will be in the steel sector and 

problems you have faced on a daily basis. The problem further 

striking is generated in regarding the quality of the final products, 

the which are expressed through defective products [2] The 

importance of detection is highlighted prompt of defective products 

in the processes productive parts of the supply chain to avoid costs 

additional and improve customer satisfaction offering quality 

products of low manufacturing cost. The objective of this case study 

is to reduce the very high rate of defective products that are 

generated in manufacturing companies through an optimization 

proposal based on the implementation of the Lean Manufacturing 

methodology. [3] Said LM methodology is characterized by seeking 

continuous improvement by reducing waste and industrial waste and 

by delivering products characterized by high quality accompanied by 

low manufacturing costs. Specifically, Total Productive Maintenance 

(TPM), the tool, will be applied. SMED and the standardized work 

tool together with a methods study.  

II. LITERATURE REVIEW 

A. Case study and problems 

One of the greater problems that generate greater impact in bliss 

industry (specifically in the metalworking sector) are the defective 

products mentioned above. The objective of this case study is power 

reduce the great high rate of defective products generated in 

companies manufacturing through a optimization proposal based in 

the implementation of the Lean Manufacturing methodology. [4] 

Bliss LM methodology is characterized by seek continuous 

improvement by reducing waste and waste industrial and deliver 

characterized products by his high quality accompanied by a low 

manufacturing cost. It will apply Maintenance Total Productivity 

(TPM), the SMED to and the work tool standardized together with a 

methods study.  

 

B. Lean Manufacturing 
The Lean Manufacturing methodology, its tools and techniques 

employees show as the basis of the model proposed. Given this, take 

a lot relevance know as It works and what it consists of bliss 

methodology. [5] the Lean Manufacturing methodology is 

established such as the proportion and delivery of characterized 

products by his high quality accompanied by a low manufacturing 

cost of said product. Has as purpose minimize the costs operational 

reducing waste, waste and defective products. 

 

C. Maintenance Total Productive (TPM) 

TPM tool is essential to resolve the causes root of the main problem, 

the which shot blasting machinery is located in state of 

deterioration, [6] the TPM tool has as main objective eradicate the 

time deaths and losses associated with both quality like cost 

overruns during production process. Bliss tool and the base of its 
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pillars us will allow attack downturn problem availability of 

machinery (ovens, shot blasting machine, compressor, among the 

most important) by unplanned stops by breakdowns mechanical 

Bliss tool will allow Optimize Maintenance Management in 

regarding the company's machine.  

 

D. SMED 

[7] SMED is defined as a technique used in the processes productive 

to reduce tool change time, improve the machinery configuration 

parameters and improve the flexibility of the production process.  

 

E. Standardization work 

[8] The job standardized is a continuous improvement tool that 

seeks unify the implementation of activities that make up a process 

productive to improve the measure of efficiency and effectiveness of 

these. Furthermore, this Lean manufacturing tool is one of the most 

used by companies manufacturing. 

 

F. Digital and Intelligent Manufacturing and Managament 

[9] The digital and intelligent framework of management and 

manufacturing has great relevance in the proposed model. In this 

way, [10] is defined as the way to carry out a precise and reliable 

design within a production process, which generates energy savings, 

reduction of consumption, and a significant improvement in quality 

and efficiency. Likewise, [11] smart manufacturing also has the 

focus of reducing costs and increasing efficiency through the 

unification of manufacturing, intelligence, digitalization and finally 

information technology. 

 

III. PROBLEM ANALYSIS 

 

The company on which it is based present studio is dedicated to the 

manufacture of parts based on steel , that is, it is found in the 

manufacturing sector , but specifically in steelmaker. For him 

present study was taken in consideration the main family of products 

which is the asparagus . Having a high rate of defective products 

represents an impact economical of $. 21 797.70 which is reflected 

in the cost overruns generated by reprocessing  waste , waste and 

overtime.  

 Image 1 shows the comparison between the average of the index of 

defective products in the sector and the company index. Bliss 

comparison was obtained based on the defective product rates from 

period from 2021 to 2022. This high index display of defective 

products generates a significant impact on the company negative in 

the profits net. 

 

Fig 1: Graph statistic of % of defective products of the company vs. 

sector. 

As shown in Table I, it can be observe the number of reasons that 

make up the problem initial and the frequency with which they 

appear to produce defective products. 
 

 

TABLE I 

Motives 

 

To determine the main reasons that cause the problem in the 

company, an analysis of the current situation of the company was 

carried out, as shown in Fig. 2, the Pareto diagram shows that one of 

the main problems are the machine deterioration shot blasting 

machine defective 57.59 %, lack of work procedures in coating area 

31.65 % and other reasons representing 10.76 %. [12] 

 

Fig 2: Pareto diagram. 

 

Likewise, to identify the main problems of the high rate of rework 

was carried out the problem tree he which one is shown in Fig. 3, 

said problem tree contains the gap technique ( the index of defective 

Item Motives Quantity 

1 Deterioration of shot blasting 91 

2 Lack of work procedures in the coating process. 50 

3 Low quality raw material. 9 

4 High staff turnover. 6 

5 Errors in cutting steel. 2 

Total 158 
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products of the company and the sector), the impact negative 

generated for the problem economically ( in dollars ), their motives ( 

each one with its percentage based on your importance ), its causes 

root and its possible solutions tools . 

 

 

 

Fig 3. Analysis Tree Diagram. 

 

They have definite diverse indicators to evaluate the current 

situation of the company in as for your productivity. As indicated in 

Table II, these parameters focus in function to the problems of the 

company. The indicator matrix presents the As Is (Current Scenario) 

and To Be (Target Value) values . Such way , it is presented he 

general problem and issues specific. 

 

 
TABLE II 

Table Indicators 

 

In fact, it is observed that the high rate of defective products is due 

to mainly to the deterioration of the machine shot blasting machine 

and lack of work procedures in coating area.  

 

IV. INNOVATE PROPOSAL 

A. Model rationale 

The model proposed has as aimimprove the efficiency in area 

productive of the company and is based in the adoption of Lean 

Manufacturing methodology tools (specifically Total Productive 

Maintenance or also called TPM, SMED (Single-Minute Exchange 

of Die) and the job standardized in conjunction with the study of 

methods) and the implementation of Digital and Intelligent 

Manufacturing and Managament.  

Likewise, the novelty of this proposal is the sequence of the 

implementation of tools with the approach of Digital and Intelligent 

Manufacturing and Managament presented in the principal 

indicators. It is important to mention that the model proposed is 

based on a set of tools which together they work to reduce the main 

problem which is a high rate of defective products in the company, 

TPM tool (Autonomous Maintenance and planned), the SMED tool 

and standardized work together each of them with their indicators 

which they are availability, set up times and reprocessing 

respectively. Each of the components of the proposed model has as 

objective the following: 

Continous improvement in shot blasting machine”, its main 

objective is to increase the availability of the shot blasting machine 

through the implementation of the TPM tool specifically pillars of 

autonomous and planned maintenance. Likewise, the reduction in 

the setup time of the machine through the implementation of the tool 

SMED. The “New work method design in coating” component 

process”, its main objective is the reduction of reprocessing in the 

coating area through Standardization work tool 

B. Proposed model 

The model presented has as particularity the unification of the 

Digital and Intelligent Manufacturing and Managament and the 

selected tools of the Lean Manufacturing methodology before 

mentioned. [13]. Likewise, each one of the tools they will be 

implemented in area productive of the company. The tools by 

implement were considered after one investigation in different 

databases and articles scientists based on studies carried out to 

reduce the high rate of defective products in companies 

manufacturing. The model established It consists of 2 components , 

the which are detailed by its implementation phases. The TPM tool 

(maintenance autonomous and planned) is a fundamental tool to be 

able implement and increase the low availability by unplanned stops 

by breakdowns mechanics, the which It represents 34.45 % of the 

general problem. 

 Likewise, the tool of the standardization work his implementation 

of procedures manuals and guides prior to the study done the 

amount of rework will help in coating area, the which It represents 

31.65 % of the total. Finally, the SMED technique will be used to 

reduce the set up times in machinery the which have a 

representation of 23.14%. The next proposal has as aim implement 

N Indicator Formula As Is 

1 % Availability. 
 

82% 

2 
Average setup 

time. 
 

30.69 min 

3 % Reprocesses. 
 

21% 
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two pillars of the TPM tool (Maintenance Autonomous and 

Maintenance Planned), SMED tool and the work tool standardized 

presenting these 3 phases that will allow development of 

optimization proposal. [14] 

 

 

 

Fig 4. Proposed model. 

Saying model shows the unification of 2 components proposals that 

have as aim achieve a reduction in the rate of defective products. 

 

• Implementation of component “Continuous 

improvement in shot blasting machine”  

 

The first phase focuses in the implementation of maintenance 

Autonomous and Maintenance Planned (TPM pillars). [15] Bliss 

phase is done within the production process (specifically in shot 

blasting of the two steel products stainless). The solution proposal It 

begins with the implementation of the second pillar of the TPM: 

Maintenance Autonomous. Bliss tool has as aimimplement a 

maintenance plan autonomous in the machine shot blasting machine, 

due to the deficiency with the that says equipment and results will 

be measured through incident rate reported in the shot blasting 

machine. Subsequently, it is implemented Maintenance Planned. 

This pillar of the TPM has as function optimize availability 

indicator. [16] To validate the TPM tool, pilot tests were conducted 

focusing on autonomous and planned maintenance, as well as 

worker training. In autonomous maintenance, workers take 

responsibility for routine machine maintenance, with specific 

formats for training and machine inspection. Planned maintenance 

aims to keep equipment in good condition to avoid unnecessary 

downtime, supported by theoretical and practical training for 

employees. [17] The validation process for the SMED technique 

involves three phases aimed at reducing the setup times of the shot 

blasting machine. The first phase involves using Input Analyzer and 

Arena software to represent the production process, prepare initial 

setup times, and simulate the production scenario. Data from 19 

setup activities were evaluated, resulting in various distributions. In 

the second phase, a setup activities diagram was created in Arena 

and simulated, showing an initial average setup time of 30.63 

minutes per batch. Improvements were made by externalizing 

certain activities, eliminating others, and implementing parallel 

activities with an additional operator, reducing the average setup 

time to 16.67 minutes. 

 

• Implementation of component “New work method 

design in coating process”  

 

It continues to implement the SMED tool as second phase in the 

implementation of the proposed solution. [18] SMED is defined as a 

technique used in the production processes that have the goal of 

reducing setup and changeover time of tools on machinery when not 

found working. The last phase applies through the application 

following 3 phases based in the observation and recording of method 

procedures to implement, its subsequent development and the 

standardization of the new procedures of the new method developed. 

[19] This tool is established as a fundamental tool (in the Lean 

methodology Manufacturing) with the objective of reducing the rate 

of defective products. Its main focus is continuous improvement. 

[20] Bliss tool has as function standardize the procedures in the steel 

activity with the support of the study of methods (focused in the 

times). Finally, for the measurement of the implementation results, 

will be used as indicator to the reprocessing index (reworks) of the 

steel studs. The next tool that follows the SMED to give solution to 

the problem of defective products is the standardized work of the 

Lean methodology Manufacturing. Standardized work will be 

complemented with the method study technique (time study) in the 

coating process. For carry out the validation of said tool in the 

solution proposal will use a pilot test with the objective of verifying 

the effectiveness. This pilot test It consists of 3 phases that will 

detail the validation process. Initially, the first phase consists of 

carrying out a observation and recording of procedures and times of 

the method with which the jobs. Given this, initially a time is 

obtained observed 73.58 minutes of the 9 activities previously 

established. Next, the valuation system is established Westinghouse 

for the calculation of normal time (TN) thus achieving a valuation 

24% above the average thus obtaining 91.24 minutes. [21] The 

system Westinghouse has a direct positive relationship to the time to 

evaluate team performance. In this way, a standard time of 113.14 is 

achieved minutes. 

 

 

 

Fig 5. As Is – To Be. 
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As shown in the image, the main indicator for measurement and 

evaluation of the model proposed is the defective product index. 

Given this, at the beginning saying indicator was presented at 24%, 

representing this the As Is. In comparison, it was established the 

expected value (To Be), after implementing proposed model at 12%. 
 

V. CONCLUSION 

 

It is feasible and viable to carry out the proposed project due to the 

integration and obtaining results. It was possible to reduce the rate 

of defective products through the development of the solution 

proposal: increase in machinery availability (90%), reduction in 

setup times (16.54 minutes per batch) and reduction in reprocessing 

(14.89%). The contribution generated in the company is reflected 

through the innovative integration of the TPM tool (Autonomous 

Maintenance and Planned Maintenance), SMED and standardized 

work. Through the implementation of the total productive 

maintenance (TPM) tool, it was possible to reduce unplanned stops 

due to mechanical failures through the pilot test of the tool, which 

has as an indicator the availability of the machinery, which before 

implementation was 82.86 % and after implementation it was 

90.52%, managing to increase availability and avoiding unplanned 

stops of machinery. Through the Arena software simulation 

technique, it was revealed that the SMED technique can reduce the 

average setup time of the shot blasting machine, achieving from 

30.69 to 16.54 minutes. For this, 30 iterations and two simultaneous 

scenarios were used. 
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