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Business Case 

The XLPE foam roll production process faces thickness variation, leading to product 

inconsistency, customer dissatisfaction, and material wastage. This issue increases 

rejection and rework costs, affecting overall efficiency and profitability. The project 

aims to identify root causes and reduce variation using Six Sigma tools. 

Achieving uniform thickness will improve quality, yield, and customer confidence. It 

will also lower scrap rates and enhance process capability. The initiative supports 

operational excellence and sustainable cost reduction.



DEFINE PHASE



Customers

• Downstream Production / Lamin ation Team –  Needs 

uniform thickness for coating/lamination.

• Cutting / Slitting / Skiving Team –  Relies on consistent 

thickness for correct roll/sheet size.

• Quality Control / Testing Team –  Ensures thickness is within 

specs for inspection.

• Packing / Rolling Team –  Needs proper thickness to 

maintain roll weight and packaging standards.

• Process / Maintenance Engineers –  Use thickness data to 

adjust machines and maintain process stability.

Internal 
Customers

External 
Customers
• Industrial Customers / OEMs  –  Use foam in automotive, 

construction, insulation, or packaging; require consistent 

thickness for performance.

• Distributors / Traders –  Expect uniform product for resale; 

thickness variation affects stock management.

• End - Users / Consumers –  Foam in mattresses, cushions, 

mats, or insulation; inconsistent thickness reduces 

satisfaction and usability.



VOC & CTQ

VOICE OF CUSTOMER:

•  Internal: We need XLPE rolls with uniform 

thickness for easier processing, fewer 

adjustments and minimal scrap

• External: We need consistent foam 

thickness meeting specification and 

reliable product performance



Baseline Performance of Primary Metric 
(6 months data as Bar chart)

Inference : 

Last 9 months thickness variation data shows a significant variation and hence ideal problem to be taken up 

as a Six Sigma Project.



PARETO CHART

Inference : 

Defect rate is more in Extrusion process and hence it is identified as the process for improvement
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• Polymer Resin Supplier

• Additive Supplier

• Blowing Agent Supplier

• Maintenance Dept 

(Internal)

• QC Lab (Internal)

• PE Resin

• Crosslinkers, Blowing Agents, 

Fillers

• Additives & Stabilizers

• Energy, Water, Utilities

• Machine Settings & 

Parameters

• Raw Material Handling

• Weighing & Pre - Mixing

• Compounding / 

Masterbatch Prep

• Extrusion

• Foaming & Expansion

• Cooling / Solidification

• Raw foam material

• Pre - mixed material

• Homogenous polymer mix

• Foam sheet/roll (variable thickness)

• Expanded foam

• Solidified foam

• Downstream Production Team

• QC Team

• Skiving / Cutting Team

• Packing / Rolling Team

• Industrial Customers

• Distributors



PROJECT CHARTER



PROJECT CHARTER



MEASURE PHASE 



Data collection –  Histogram (Before improvement)

Inference :

Data is normally distributed over the mean



Data collection –  Run Chart (Before improvement)

Inference :

All 4 P values > 0.05 –  No special causes in the process



Data collection –  Normality plot (Before improvement)

Inference :

P > 0.05 the data is normally distributed



Data collection –  Process capability (Before improvement)

Inference –  

•CpK negative, process is highly incapable. 



Data collection –  Process capability (Before improvement)

MUDA

WASTE –  NON - VALUE ADDED ACTIVITIES

VARIATION –  UNEVENNESS IN PROCESS

OVERBURDEN –  STRAIN ON PEOPLE OR MACHINES

MURA

MURI

• Scrap foam due to off - spec 
thickness.

• Rework or re - processing of foam 
rolls/sheets.

• Manual inspection time repeated 
due to inconsistent measurements.

• Fluctuating extrusion temperature 
causing variable thickness.

• Uneven cooling across conveyor 
leading to warping.

• Inconsistent feeding of material into 
extruder causing density and thickness 
variation

• Operators manually adjusting 
machines frequently due to process 
instability.

• Overworking skiving or extrusion 
machines to meet production 
despite variation.

• QC inspectors under pressure to 
check every roll due to 
unpredictable thickness



Wastage according to DOWNTIME

.
·:
 

DEFECTS

OVERPRODUCTION

WAITING

NON -UTILIZED 

TALENT

•  Foam  rolls/sheets  rejected  due  to thickness  out  of  
specification .

•  Scrapped  material  from  uneven  skiving  or poor  foaming .
• Producing  extra  foam  to  compensate  for  expected  scrap .
•  Running  longer  extrusion  batches  than  required  due  to  thickness  variation

• Operators  waiting  for  machines  to  stabilize  before  starting  production .
•  Delays  in downstream  lamination  or cutting  due  to  off - spec  foam

•  Skilled  operators  spending  time  manually  rechecking  thickness  instead  of  optimizing  process .
•  QC  staff  repeatedly  measuring  due  to  poor  real - time  monitoring

TRANSPORTATION

INVENTORY

MOTION

EXTRA 

PROCESSING

•  Moving  foam  rolls  multiple  times  due  to  rework  or quality  inspection .

•  Excess  raw  polymer  stored  to buffer  against  material - related  thickness  
issues .

•  Operators  walking  frequently  between  extrusion  and  skiving  stations  to  adjust  machines

•  Additional  trimming  or skiving  to  correct  thickness  variation .
•  Re - running  foam  through  cooling  or compression  steps  to  standardize  

thickness .



Action plan to address Low Hanging fruits



Data Collection –  Fishbone Diagram (format)



Data Collection –  (X -Y diagram)



Data Collection Plan



ANALYSE PHASE 



Analyse –  Hypothesis testing 

Inference :

Since p < 0.05, Diegap variation, Extruder temperature and Screwspeed CV are validated as critical root causes



Analyse –  Hypothesis testing

Inference :

Since p < 0.05, Diegap variation, Extruder temperature and Screwspeed CV are validated as critical root 

causes

•



IMPROVE PHASE 



Improve -  Action Plan



Run chart and Normality Test (After Improvement)

Inference:

Run chart –  process is stable there is no 

special causes in the process ( p value > 0.05)

Inference: 

Normality test –  Data are normally 

distributed



Process capability –  Before & After Improvement

Inference :

• Before Cpk < After Cpk, which shows process is much more capable after improvement

• There is less variability in system since stdev reduced after improvement

• After improvement the data are normally distributed near the target within specified limit



After Improvement 
(Statistical validation for Improvement –  Hypothesis Testing)

Inference:

• Since P value is less than 0.05, there is enough evidence to reject the null hypothesis and we can conclude that the 

difference between the population means is statistically significant.

• It is also visible from the individual value plot & box plot, there is clear difference in mean after improvement which is 

closer to required thickness

•



FMEA



CONTROL PHASE 



Control –  Control Chart for % scrap Before & after improvement

Inference:

• There is significant improvement on scrap reduction after improvement



Sustain Action Plan –  5S



Sustain Action Plan –  Poka Yoke



Conclusion

Project has achieved its intended results after 
improving thickness by identifying the variation 

cause and reducing scrap rate.

Results after improvement 
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