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Background

•High variability in the incoming material NCR rate has resulted in frequent supplier rejections, 

inspection delays, and production disruptions, increasing the risk to on-time delivery and overall 

product quality. With an average acceptance performance of 80% and high process variation, 

significant effort is spent on re-inspection, material segregation, supplier escalations, and excess 

inventory handling.

•Reducing the incoming material NCR rate to ≤10% and stabilizing the process by lowering variability 

(σ ≤ 3%) will improve material flow, reduce Cost of Poor Quality (COPQ), and minimize production 

stoppages. These improvements will strengthen supplier quality performance, enhance compliance 

with AS9100 requirements, and support reliable on-time delivery for critical aerospace programs.



DEFINE PHASE



VOC & CTQ
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CTQ Tree : 



Baseline Performance of Primary Metric (9 months data as Line chart)

Inference : 

• Performance shows an overall improving trend with fluctuations
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Pareto chart

Inference : 

• incoming material inspection and non-destructive testing (UT/RT/CT) contribute the 
majority of quality check downtime, making them the primary focus areas for reducing 
inspection delays.



Project Charter

Project Title: Reduction of Incoming Material Non-conformance Rate

Project Leader Project Team Members:

Supplier Quality Engineer 

Murali S Production Representative

Stores / Inventory Representative 

Process Engineering Representative
Champion/Sponsors: Key Stake Holders

Head – Quality

Problem Statement: Goal Statement:

Over the last 9 months, the incoming material NCR rate has 
shown high variability with an average performance of 80% 
acceptance and a standard deviation of 7%. 

Reduce the incoming material NCR rate from an average of 20% 
to ≤10%, while stabilizing the process by reducing variability 
(standard deviation) from 7% to ≤3%, within 4 months

Secondary Metric Assumptions Made:

Incoming material inspection cycle time Incoming inspection data and NCR classification are accurate and 
consistently recorded.



Project Charter
Tangible and Intangible 
Benefits: Risk to Success:
Reduction in inspection rework, material rejections, 
and supplier escalation costs.
Improved production continuity through reduced 
material shortages and delays.

Supplier resistance or slow response to corrective action requests.
Inconsistent application of updated inspection criteria across shifts.

In Scope: Out of Scope:

Incoming material inspection process
Supplier-provided composite raw materials
Inspection methods, criteria, and documentation
NCR generation and closure related to incoming 
inspection 

In-process manufacturing defects
Design changes
Customer-originated material issues

Signatories: Project Timeline:

Head – Quality
Quality Engineer

6 months 



MEASURE PHASE 



SIPOC 



Data collection – Histogram (Before improvement)

Inference :
• Data is normally distributed over the mean



Data collection – Run Chart (Before improvement)

Inference :
Since all P-values are greater than 0.05, no special causes are detected



Fish Bone Diagram

MAN

1.CNC machine tool wear or spindle run-out.

2.Improper machine calibration / alignment.

3.Inadequate preventive maintenance schedules.

4.Coolant system malfunction leading to poor surface 

finish.

5.5. Vibration in machines affecting dimensional accuracy.

• Inadequate inspector training on specifications

• Misinterpretation of drawings and acceptance 
criteria

• Inconsistent inspection judgment between 
inspectors

METHOD

• Non-standardized incoming inspection procedures

• Incomplete or unclear inspection checklists

• Sampling plans not aligned with supplier risk

MATERIALMACHINE

• Supplier material variability beyond specification limits

• Incomplete or incorrect material certification (CoC / test 
reports)

• Mixed lots or incorrect material identification

• Uncalibrated or overdue inspection instruments

• Inadequate inspection equipment capability

• Poor condition of gauges and fixtures

MEASUREMENT

ENVIRONMENT

• Inadequate measurement system accuracy

• No MSA conducted for critical inspection parameters

• Incorrect measurement methods used

• Poor lighting affecting visual inspection

• Uncontrolled temperature / humidity affecting material 
checks

• Congested inspection area causing handling damage



common and special causes 

Common causes
➢ Inconsistent inspection judgment between inspectors

➢ High workload leading to inspection oversight

➢ Manual inspection dependence instead of automated 
checks

➢ Non-standardized incoming inspection procedures

➢ Incomplete or unclear inspection checklists

➢ Sampling plans not aligned with supplier risk

➢ Supplier material variability within normal process 
spread

➢ Inadequate measurement system accuracy

➢ No MSA for critical inspection parameters

➢ Data recording errors during inspection

➢ Lack of trend analysis on incoming defects

➢ Time pressure due to production urgency

Special causes

➢ Inadequate inspector training on specifications

➢ Misinterpretation of drawings and acceptance criteria

➢ Uncalibrated or overdue inspection instruments

➢ Inadequate inspection equipment capability

➢ Mixed lots or incorrect material identification

➢ Incomplete or incorrect material certification

➢ Damage during transportation or handling

➢ Shelf-life or out-time violations

➢ Incorrect measurement methods used

➢ Poor lighting affecting visual inspection

➢ Uncontrolled temperature or humidity

➢ Congested inspection area causing handling damage



3M Analysis for Waste

• Re-inspection of incoming material due to unclear acceptance criteria

• Excessive handling and movement of material during inspection

• Waiting time caused by missing or incomplete supplier documentation

MUDA

• Fluctuating incoming material quality between supplier lots

• Inconsistent inspection time depending on inspector experience

• Variable NCR rates month-to-month due to irregular supplier performance

Mura

• Inspectors handling high inspection volume during production peaks

• Inspectors expected to meet delivery urgency while performing detailed 

inspections

• Limited inspection resources stretched across multiple material types

Muri



8 Wastes Analysis



Action Plan for Low Hanging Fruits



Top 12 Prioritized Root Causes (Based on Net Score)



Data Collection Plan



ANALYSE PHASE 



Analyse – Hypothesis testing

Inference :
Since p-value < 0.001 and r ≈ +0.72 (strong positive correlation), the null hypothesis is rejected, confirming 
supplier material variability as a validated critical root cause of incoming NCRs.



Analyse – Hypothesis testing  

Inference :

Both analyses show statistically significant differences (p < 0.05), confirming that inadequate 
sampling plans and lack of risk-based supplier inspection are critical contributors to higher 
NCR rates.



IMPROVE PHASE 



Improve Design of Experiment



Improve Design of Experiment



Improve

Since all P-values are greater than 0.05, no special causes are 
detected.



Improve

Since the P-value is greater than 0.05, the data can be considered normally 
distributed.



Improve

Since the P-value is less than 0.05, a statistically significant 
difference is observed between the before and after 
performance.



Improve – Process capability – Before & After Improvement

Inference :
• Since Cp is 2.09 and Cpk is 1.83, the process meets Six Sigma capability requirements.



CONTROL PHASE 



Improve (Statistical validation for Improvement – I-MR Chart)

The I-MR charts indicate that after improvement the performance process is stable 



Control Plan



Control Plan



Control Plan



Conclusion

• This project successfully stabilized incoming material 
performance, reduced NCR variability, and established risk-
based controls to ensure sustained quality and on-time delivery.
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