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ABSTRACT-In today’s competitive manufacturing 

landscape, companies must prioritize defect reduction to 

enhance product reliability and market sustainability. This 

study investigates the application of the 8D (Eight 

Disciplines) problem-solving methodology to minimize 

rejection rates in counterweight production. The research 

focuses on identifying root causes of defects—such as 

ovality, burrs, and rust—through structured analysis and 

implementing corrective actions. Perfection in quality of 

process and product is important to grow in competitive era. 

Manufacturing issues are exceptionally vital, needs careful 

and quick consideration something else it harms to 

company’s profit margin and reputation There are several 

methods used for increasing efficiency of company like 

7QC tools, FMEA, PPAP Six sigma etc. The 8D strategy is 
a point by point, team-oriented approach to settling 

troublesome generation issues. The objective of this 

strategy is to distinguish the root cause of an issue, plan 

control measures to ensure clients. 8D technique is familiar 

to solve problems, reduce the quality cost and it increases 

customer satisfaction. This research analysis confirm that 

number of defects are generated during manufacturing of 

product ,they can affect the productivity.8D technique 

which is a bundle of systematic approaches parallel uses of 

various quality dimension tools to find the root cause of 

badly-behaved element. By forming cross-functional teams 

and employing quality tools like Pareto charts, Fishbone 

diagrams, and 5-Why analysis, the rejection rate was 

reduced from 31.5% to 3% within three months. The results 

highlight the efficacy of 8D in improving process 

efficiency, reducing waste, and increasing customer 

satisfaction. 

KEYWORDS- FMEA, RCA, Fishbone diagram, 8D 

Method, Pareto Chats, 5-Why,corrective action 

I. INTRODUCTION 

The manufacturing sector’s growth hinges on continuous 

quality improvement to meet global competition. Defect 

reduction not only minimizes costs but also strengthens 

customer trust. Structured problem-solving methodologies 

like 8D provide a systematic approach to address recurring 

issues. Originally developed by Ford Motor Company, the 

8D framework emphasizes team collaboration, root cause 

identification, and preventive measures. This paper presents 

a case study of a small-scale manufacturing unit facing high 

rejection rates in counterweight production. By 

implementing 8D, the organization achieved significant 

improvements in quality and operational efficiency.  The 

8D approach has been widely used to solve problems 

pertaining to manufacturing process deviations, faults, 

maintenance, and customer complaints [1]. By using 8Ds 

method reduced time and raw material waste, fewer 

employee and customer complaints, and improved service 

and quality production methods were all made possible. [2]. 

This paper plans the 8D process first, and then uses a case 

study to analyze its usefulness. The study focused on a 
small-scale manufacturing sector that is struggling with 

rejection, which can have an impact on their 

competitiveness, sustainability, and growth. 

II.   LITERATURE REVIEW 

There are various studies and methodologies have been 

used in the recognition process of 8D methodology. 

Previous studies validate the effectiveness of 8D in defect 

reduction. 

Chen and Cheng (2015) utilized 8D alongside the Kano 

model to reduce defects by 27.5% in an automotive 

component study. Rajeev et al. (2021) applied 8D to 

gearbox failures, cutting customer complaints by 95% and 

boosting production by 42%. A total breakdown of the 

machinery may ensue, which would be expensive to fix and 

would result in lost productivity. Their research 

demonstrated that the 8D methodology was successful in 

reducing defects and improving time management both 

before and after it was implemented, as well as comparing 

frequency. By using 8Ds method reduced time and raw 

material waste, fewer employee and customer complaints, 

and improved service and quality production methods were 
all made possible. Through a case study of P.Atigre (2017) 

the 8D technique is a great way to stop problems from 

happening again. The rejection rate for the dowel pin hole 

diameter problem falls to 0% once the 8D technique is 

implemented. And the overall rejection percentage drops 

from 37.05% to 6.57%. After closely monitoring the 

coupling disc part supply for the next three batches, no 

problems with dowel pin hole diameter quality were found. 

Therefore, the business declares that due to the dowel pin 

hole diameter issue, 8D activity has been suspended. Doshi 

et al. (2012) emphasized grouping root causes into 

categories like Man, Machine, Method, Material, and 

Environment (4M/1E) for targeted solutions. The causes of 
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problem or limitation can be grouped into groups like Man 

(People), Machine, Material, Method and environment. 

FMEA or Pareto may be familiar for priorities the various 

causes recognized. A worldwide tool, the Ishikawa diagram 

is utilized in many different industry sectors, including 

production, marketing, research, and service.. The 

integration of tools like Failure Mode and Effects Analysis 

(FMEA) and Pareto charts further enhances problem-

solving precision, as demonstrated by Yadav and Shaha 

(2016), who reduced rejections by 6% using these methods. 
Mahto and Kumar (2008) studied The issue was discovered 

during the material's initial processing. The plant's capacity 

utilization was between 55% and 65% because of issues 

with material processing. Finding the underlying causes of 

quality and productivity concerns is essential for 

manufacturing processes.. After implementation of root 

causes analysis thee rejection has reduced from 11.87% to 

1.92%. Rakesh et al.(2013) presented study suggests using 

Failure Mode and Effects Analysis (FMEA) to increase 

subsystem dependability in order to guarantee productivity, 

which raises a manufacturing company's bottom line.. Their 

study shows the reducing Breakdowns of a Sub Structure in 

the Life Care Merchandise Industry. To lower the rejection 

rate in different industrial companies, numerous researchers 

have examined and used a variety of quality control 

technologies [1][8][9][10][11][12][13][14]. 

III.    INTRODUCTION TO 8D 

METHODOLOGY 

During World War II, Ford Motor Company created a 

method and he military also developed and quantified their 

own process. The quality improvement team uses the 8D 

technique, which consists of 8 stages, to resolve problems 

improve processes and products. The 8Ds have been 

developed specifically to teach participants how to use 
analytical tools to develop actions and to carefully assess, 

investigate, and diagnose a problem situation. The quality 

improvement team uses the 8D technique, which consists of 

8 stages, to resolve problems improve processes and 

products. The 8 Discipline (8D) approach to team-oriented 

problem solving supports a structured method that assists in 

preventing missing crucial steps in the issue-solving process 

A. Steps of the 8D Methodology 

Table 1: Eight Discipline in Problem Solving 

Discipline Discipline Description 

D1 Forming the team 

D2 Problem Explanation 

D3 Instantaneous action 

D4 Identification of sources 

D5 Remedial action 

D6 Quantifying of usefulness 

D7 Development 

D8 Cheers the Team associates 

 Step 1: D1: Forming Cross-Functional Team  
A cross-functional team with expertise in production, 
quality control, and maintenance was assembled. Teams 

must include individuals who are proficient in the 8D 

approach. The team should have access to all relevant data 

and readily available documentation.   

 

 Step 2: D2: Problem Description  
The initial examination performed out in the problem-

solving process is the 8D team's effort to collect as much 

information as possible from a customer with the goal to 

identify the problems. The spot and depth of problem must 

be given along its effects. It contains specific description of 

the failure mode, failure rate, quantity produced and 

quantity of nonconforming products etc. 

 Step 3: D3: Contain the Problem  
Implement and Verify Short-Term Corrective Action.   

Immediate measures included halting production of 

defective batches and enhancing inspection protocols.   

 Step 4: D4: Identification of sources  
This step involves determining the true root of the issue and 

putting up with beneficial solutions that will address it 

permanently. All of the faulty factors are taken out in order 

to determine the root cause. Tools like cause and effect 

diagrams, brainstorming, and five-why analyses are used to 

identify the issues. Tools like cause and effect diagrams, 

brainstorming, and five-why analyses are used to identify 

the issues. All potential reasons should be highlighted and 

stated with the help of cause and effect diagram. 

 Step 5: D5: Corrective Actions  
It includes documentation of all potential remedial actions 

to eliminate the root cause of the problem.  Solutions 
included operator training, tool replacement schedules, and 

revised clamping procedures.   

 Step 6: D6: Implementation of Remedial Actions  
It includes an authentic carrying out of the recognized 

remedial actions, particulars of which must be recognized. 

It comprises of determining the durable value of the earlier 

step and to implement Stable Remedial Activities. The 

Actions were documented and validated through Statistical 

Process Control (SPC) metrics.   

 Step 7: D7: Prevention 
The 8D team evaluates whether the preventative measure 

taken would prevent or raise the quality of identical 

products and services. Preventive maintenance schedules 

and updated Standard Operating Procedures (SOPs) were 

institutionalized. 

 Step 8: D8: Team Recognition 
 The management should go a greeting or expressing 

gratitude to the 8D team for their outstanding effort after 

the issue has been resolved. Management accredited the 

team’s contributions to reinforce a culture of continuous 

improvement. Congratulate the team for their achivement. 

IV.   CASE STUDY 

Due to several flaws, the "Counterweight" is frequently 

rejected in this organization, which lowers productivity. 

Following are the defects that need to be addressed as soon 

as possible to reduce the rejections: Dent mark, tool mark, 

ovality. burr at counter hole, rustiness (See figure 1). 

The Counterweight is used to balance a load by applying an 

equal and opposite force. It minimizes the required effort to 

lift or move a load by reducing the load’s net force, making 

operations more efficient, stable and safe. By allowing 

increasing the load quicker and more efficient, a 
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counterweight reduces the consumption of energy, low wear and strain on the lifting machine. 

 

Figure 1: Counterweight

A. Data Collection  

The vital objective is to attention on most important defect 

which is troubled to productivity Therefore primary 

examination; Rejection data from August to November 

2024 are analyzed. It shown in Table 1.The major defect 

highlighted ovality as the dominant defect, a Pareto chart 

prioritized this issue, aligning with the 80/20 rule.  

(See the below Figure 2). 

Table 2: Counterweight Rejection Data 

Month Monthly production Accepted Quantity Rejected Quantity Rejection in % 

Aug-2024 4350 4060 370 8.50 

Sept-2024 5450 5190 422 7.75 

Oct-2024 4600 4390 385 8.40 

Nov-2024 3500 3360 245 6.85 

Table 3: Rejection Statistics for Counterweight 

Type of defect Number of defective in % Total number of 
defective % 

Aug-

2024 

Sept-

2024 

Oct-2024 Nov-

2024 

Dent 65 60 60 35 15.47 

Toolmark 40 70 60 38 14.62 

Ovality 102 137 110 98 31.43 

Burr 90 90 80 44 21.37 

Rusty 73 65 75 30 17.08 

B. Pareto Chart to Identify the Major Defective 

 

Figure 2: Pareto Analysis for Defects of Counterweight

Table 2 shows that Ovality, Burr, and Rusty are among the 

defects that create rejections; in order to lower the number 

of rejections, these defects must be corrected as soon as 

possible. We are using a Pareto chart to determine the main 

problem that was driving the decline. The foundation of  

Pareto analysis is the idea that a small number of causes 

account for the majority of consequences. Pareto analysis 

was used to rank the flaws since, according to the Pareto 

principle, 20% of errors result in 80% of rejections. 
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C. Implementation of 8D 

 Step 1: Creating the Cross-Functional Team (D1) 
It is evident that ovality is a significant issue that requires  

immediate action. While additional shortcomings are 

similarly important, they account for a smaller portion of 

the entire defect.  

 Step 2: Problem Description (D2) 

Table 4:  Problem Description 

Question Case 

What the problem is? Ovality defect of counterweight. 

Where, When and to 

What extent has it 

occurred? 

In check the quality, during 

checked as a part of quality 

process, increasing the rejection. 

What needs changing & 

How urgent it is? 

Eliminate this problem as early as 

possible. 

How much parts have 

defects 
                   447 

 

 Step 3: Containing the Problem (D3) 

The defective parts are located at the end inspection. 
Rapidly   rejoining to the problem with effective interim 

measures that contain its impact All the defective parts were 

put on hold. Give the result as a reject the job and stop the 

further manufacturing process. 

 Step 4: Root Cause Analysis (D4) 

o Our multidisciplinary team examined at and 

identified the several factors that might be 

contributing to counterweight. Following this, the 

root cause of the issue was identified using 7QC 

tools. A Pareto chart was created by compiling data 

from the previous four months. This leads us to 

conclude that the ovality fault was a significant 

contributor. To determine the primary causes that 

resulted in this, Fig. 3 displays a cause and effect 

diagram. It shows the defect's underlying causes of 
defect. Method, Manpower, Material, Measurement, 

and Machinery are the "5 M's" that could be used to 

assign the primary considerations. Why-why 

analysis and the brainstorming technique are used to 

identify problem incidents. 

Figure 3: Ishikawa Diagram 

o Why-Why Analysis 
Why-Whys is a problem-solving technique that 

enables quickly and effectively identify the fundamental 

root of an issue. In the 1970s, it became an essential tool of 

the Toyota production system. Applying the concept 

involves asking "why—why generated this problem?" to 

any particular issue. Table 4 describes the detailed root 

cause reason for ovality defect. 

Table 5: Why-Why study 

Problem-Counter Weight ovality defect 

Question Answer 

What is your final achievement Bearing cover protection with rubber pad.(viper) 

After – ovality problem is stopped Yes/no- yes 

Why Answer Action 

1 why- Bearing is damaged? Corrosion and high wear. 

Preventing the intrusion of water into 

the bearing lubricant and bearing 
environment. 

2 why –corrosion and high wear happened? 
Dirt,dust, 

moisture present 
Check the filter, Seals 

3 why-Dirt, dust entered? 
Mechanical seals 

damaged 
Implement effective sealing 

measures.(Vipers) 

4. why- seals are damaged? 
Coolant concentration 

Failed to maintain. 

Use the appropriate coolant. Check 

concentration, viscosity, PH value for the 

operating conditions daily. 

https://www.mosil.com/blog/bearing-lubricants/
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After Why-Why analysis we came to know the ovality 

defect in a counterweight were formed due to improper 

coolant used. The coolant type, its concentration, PH value 

are most important factors which affect the bearing cover. 

 Step 5: Verify the Corrective Actions (D5) 
The one who is in -charge carrying out the remedial 

measures. It is essential to include the identified change in 

the SPC, Cp, and Cpk. FMEA reports 
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Figure 4: Process Capability (Cp and Cpk) 

 Step 6: Implementation of Remedial Actions (D6) The following corrective measures were set in place to 

prevent the fault from mounting. 

 

Table 6: Explanation of remedial actions 

Causes type Causes 
Measures 

(Action) 

Skill of Operator 

( man) 

Accidents at the operation station are more 

likely when there is a lack of capability. 
Operator Training implemented. 

Operator skill 

( man) 

Accidents at the operation station are more 

likely when there is a lack of capability. 
Awareness and Sufficient training provided. 

Operator responsiveness (man) 

The part is not being properly positioned on 

the instrument by the operator. Due to 
carelessness, the stated tolerance limit may 

change. 

A better SOP should introduce to operator 

Spindle bearing frequently 

damaged. (Machine) 
Leads to variation in tool position 

Bearing cover protection with rubber 

pad.(viper) 

Tooling problem 

( method) 
Drilling  improper Tool has changed whenever it’s necessary. 

Clamping Pressure (Method) 
Fixture pressure decreases, job not clamped 

properly. 

Hydraulic power pack follow preventive 

maintenance 

Loose burr observed at 

Counter Hole (method) 
Clamping position variation 

Flushed away by air. Trained operator 

should depute. 

Machine preventive 

maintenance 
Frequently breakdown of machine. 

Training given to operator. Use Record 

keeping. 

 

 Step 7: Avoiding the Re-Incidence of Problem (D7) 
During this stage, the 8D team evaluates if the implemented 

corrective action will prevent the incidence of similar issues 

or improve the quality of related products and processes. It 

is crucial to verify the execution and fulfillment of all 

modifications, controls, training, and similar elements. 

Proper documentation of what has been finished is vital for 
record-keeping. Important data should be collected to 

demonstrate that all actions were carried out. The 

organization is striving to decrease production mistakes, 

minimize production duration, reduce material waste, and 

lower machine idle time.. In the end, 8Ds concentrated on 

efficient time management in order to reduce waste. The 

SOP is made to follow the routine maintenance and 

scheduled maintenance. The responsibility given to the 

supervisor of quality and production department. 

 

Following preventive measures should be implemented  

o Check COOLANT concentration, viscosity, PH value 

for the operating conditions daily. 

o Ensure that any necessary adjustments in other areas 

are carried out. Communicate the changes everyone. 

o Follow the preventive maintenance schedule 

o Monitor the progress and showcase the outcomes.. 

 Step 8: Congratulate the Team (D8) 

Every member must participate in the quality control 

organization as a whole and be accountable for the process's 

and/or product's social obligations.. After solving the 

problem management should gave a credit or appreciation 

for the 8D team's excellent effort. Once these eight 
processes are finished, provide the management the 8D 

report.Team acknowledgment occurs once the issue has 
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been resolved and the necessary documents have been 

finalized and stored. Commend the team for their efforts. 

Team acknowledgment occurs once the issue has been 

resolved and the necessary documents have been finalized 

and stored. Commend the team for their efforts. Although 

each firm has its own culture, team members' committed 

participation will always improve quality. 

V. RESULTS AND DISCUSSION 

We get the easier and quickest action on problem by 

applying 8D reports. Counterweight has ovality is a major 

problem because it directly affects the quality of the product 

and reputation of industry trendy market 

 

Table 7: Production Status after 8D implementation 

Month Monthly production Accepted Quantity Rejected Quantity Rejection in % 

Dec-2024 5200 5145 68 1.30 

Jan-2025 5100 5070 64 1.25 

Feb-2025 4500 4465 45 1.0 

 

Post-implementation data (December 2024–February 2025) 

showed rejections dropping from 7.87% to 1% (Table 6). 

Ovality-related defects decreased from 31.3% to 3%, saving 

costs and improving delivery timelines. 

VI.   CONCLUSIONS 

The application of the 8D problem-solving methodology 

has led to substantial improvements in both cost and time 

efficiency. The 8D methodology proved instrumental in 

addressing systemic quality issues. Key outcomes include:   

 

 

    

-    Enhanced cross-departmental collaboration.  

- Sustainable defect reduction through root cause   

elimination.   

-    Improved process capability indices (Cp, Cpk).   

These improvements have directly contributed to   
[company’s] bottom line and enhanced customer 

satisfaction. Table7 .illustrate key performance index 

(KPI’s) generally followed manufacturing and production 

areas. It shows how 8D is useful to improve productivity 

across various areas like production efficiency, defect 

reduction, and cost savings. 

Table 8: KPI (key performance indicators (KPIs) 

Key Points Before 8D Implementatation After 8D Implementation Improvement (%) 

Product output 4500/month 5000/Month 10% 

Rate of Defect 8.5% 1% 85% 

Downtime 

(Workforce/Mat/machine) 
20 Hrs/week 8 Hrs/week 71.5% 

Lead Time 55 min/piece 48 min /piece 12% 

Workforce efficiency 80% 95% 24% 

Cost of Quality 17000 /Month 
10000 

/Month 
41% 

Customer complaints 10 2 80% 
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