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What is Lean?
Lean is a systematic method for eliminating waste within amanufacturing system. It focuses on improving efficiency, quality, andcustomer satisfaction. Lean principles can be applied to any type ofbusiness, but they are most commonly used in manufacturing.
Why is APFL factory implementing Lean?
APFL factory is implementing Lean to improve its efficiency and reducecosts. Lean can help to:
 Reduce waste by identifying and eliminating non-value-addedactivities Improve quality by reducing defects and improving productconsistency Increase productivity by streamlining processes and reducingcycle times Shorten lead times by improving the flow of materials andinformation Improve customer satisfactionby delivering products and services on timeand to the customer'sspecifications

Why to become Lean?
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 5S: A method for organizing and maintaining aworkplace (Implemented at Solvent Cement Floor)
 Kanban: A visual system for managing work(Implemented at Solvent Cement Floor)
 Kaizen: A process of continuous improvement (at Pipe& Fittings Production Process)
 SMED: It can help to reduce die change time, improveefficiency, and increase productivity. (Implemented atPipes ProductionMachines)
 VOC: is the feedback that customers provide abouttheir experiences with a product or service.

List of Lean tools that are being implemented at APFL factory
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Lean implementation plan for APFL factory:
Phase 1: Preparation

After assessing the current production processes and production floor conditions ,we preliminaryselected four Lean tools : 5S,KANBAN,KAIZEN and SMED to implement at APFL factory
Phase 2: Implementation

Begin implementing Lean tools and methods in selected areas. For example, we implemented 5S toolon Solvent cement production floor .
Phase 3: Sustainment

 Continue to monitor progress and make adjustments as needed.
 Standardizing Lean tools and methods.
 Providing continuous training on Lean.



Before-After Scenario Analysis
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Sceniario based Lean Tool Implementation-5S
5S is a workplace organization method that uses a five-step process to create a more efficient andproductivework environment. The 5S's stand for:

 Sort: Identify and remove unnecessary items from the workspace.
 Set in Order: Organize the remaining items in a logical and efficient way.
 Shine: Clean and inspect the workspace regularly.
 Standardize: Create and maintain standards for 5S activities.
 Sustain: Continuously improve and maintain 5S practices.

We Implemented 5S at APFL factory production floor under the supervision of 5S team that helped toreduce the cycle time of production and helped to standardize the process as shown in upcoming slides.In few cases the 5S’stool is enhanced by adding another extra ‘S’ that refers to Safety.



5S Committee



Workstation Setup After 5SWorkstation Setup before 5S
Before After

5S implementation on Solvent Cement ProductionFloor

A standardized work table is added with fixed position for each worker to work



After 5S
Before After

5S implementation on Solvent Cement ProductionFloor

As you can see, workers were working without safety measure before and now they are using safety kits

Worker Safety before5S



After 5SEmptywall before 5S
Before After

5S implementation on Solvent Cement ProductionFloor

Safety signs are now added on the floor so that everyone knows about what precautions they shouldtake.



After 5SRandom poly bag positioning before5S
Before After

5S implementation on Fittings ProductionFloor

Poly bags are now stored in a rack so that it can be found easily whenneeded.



Sceniario based Lean Tool Implementation-KAIZEN
Kaizen is a Japanese term that means "continuous improvement." It is a business philosophy thatfocuses on making small, incremental improvements to all aspects of a business, from manufacturingprocesses to customer service. Kaizen is based on the idea that even small improvements can add up tosignificant results over time. It is all about Change for Good.
Here are some of the key principles ofKaizen:

 Focus on the process, not the outcome.
 Empower employees.
 Celebrate successes.

Actions like packaging cost reduction, inventory level reduction, and other effective measures, are beingtaken to improve the efficiency of APFL production processes as shown in upcoming slides:



Refilling Setup AfterKaizenRefilling Setup beforeKaizen
Before After

KAIZEN implementation on Solvent Cement Production Floor
1

An Automated Refill machine is now used for refilling.



Cap Sealing Setup AfterKaizenCap Sealing Setup beforeKaizen
Before After

KAIZEN implementation on Solvent Cement Production Floor
2

An Automated cap sealing machine is nowused.



Die punch AfterKaizenDie punch beforeKaizen
Before After
KAIZEN implementation on Pipe Production Floor

3

Before an inseparable die-punch was used ,and it requires to disassemble the entire punch to change the die. Now
the punch has two separatable parts and not need to remove the entireone.



After KaizenCrashing before Kaizen

Before this modification, the outputcrash fell to the floor. After that,workers transferred the crash to thestorage bag. It requires extraworkforce, time, cost, and highamounts of waste

Before After
KAIZEN implementation on Sheet Production Floor

4

The sheet crash machine is modified so that the output crash falls into the bag directly rather than in floor. It reduced
the extra work needed to transfer the crash from floor to bag



Sceniario based Lean Tool Implementation-KANBAN
Kanban is a visual work control system that helps to manage the flow of work in a manufacturingprocess. Kanban is typically implemented using a Kanban board, which is a physical or digital board thatdisplays the status of all work in progress. The board is divided into columns, each of which represents adifferent stage of the production process. For example, a Kanban board might have the followingcolumns:

 ToDo
 In Progress
 Done

Kanban cards are used to track the status of each individual work item. The cards are typically colored toindicate the stage of the process that the item is in. For example, red cards might represent "To Do"items, yellow cards might represent "In Progress" items, and green cards might represent "Done" item.Few examples of KANBAN board use in APFL factory is given in upcoming slides:



Solvent Cement Floor Fittings Floor
Kanban implementation on APFL Production Floors

1



Sheet Floor Pipe Floor
Kanban implementation on APFL Production Floors

2



Sceniario based Lean Tool Implementation-VoC
Voice of Customer (VoC) is a qualitative market research method that collects data on customer needs,wants, and expectations. It is a critical tool for businesses of all sizes, as it can help them understandtheir customers better and make better decisions about product development, marketing, andcustomer service.
There are many different ways to collect VoC data, but some of themost commonmethods include:

 Market Visit
 Customer surveys
 Customer interviews
 Focus groups
 Social media listening

An example of VoC collected by QC department is given in next slide:



VoC- Collected throughMarket Complain Analysis



Sceniario based Lean Tool Implementation-SMED
SMED (Single-Minute Exchange of Die) is a lean manufacturing technique that aims to reduce the time it takesto change dies on machines. It is a systematic approach that involves identifying and separating internal setupactivities (those that must be performed while the machine is stopped) from external setup activities (thosethat can be performed while the machine is running).
SMED is particularly beneficial for pipe manufacturing machines, which often require frequent die changes. Byreducing setup time, SMED can help to increase production efficiency and reduce costs. Here is a brief overviewof the SMED process:

 Identify and separate internal and external setup activities.
 Convert internal setup activities to external setup activities.
 Streamline external setup activities.
 Standardize the setup process.
External Activities Internal Activities

 Prepare the new die and place it in
position. Gather all the necessary tools and
equipment. Clean and lubricate themachine

 Remove the old die. Install the new die. Adjust the machine settings



Before
Time required to performExternal Activities before SMED

SMED implementation on Pipe ProductionMachine no. 05

External Activities Time Required (Minutes)
 Prepare the new die and place

it in position.
17 min

 Gather all the necessary tools
and equipment.

10 min

 Clean and lubricate the
machine

8 min

Total: 35 min



Time Reduction
Time reduction of External Activities through SMED

❑ Time reduction in Preparing the new die and place it in position: To reduce the time required(17 min) for die changing, the die punch is modified and separated into 2 separatable parts.Which enables to reduce the time required to remove it and again placing it for new die.
❑ Time Reduction in Gathering all the necessary tools and equipment: A standardize toolarrangement box is now used so that all the necessary tools are available during die changeand it helps to reduce the time notably .
❑ Clean and lubricate the machine: The cleaning and lubricating is done simultaneously withthe other two external activities and it now requires very less time.

SMED implementation on Pipe ProductionMachine no. 05



After
Time required to performExternal Activities after SMED

SMED implementation on Pipe ProductionMachine no. 05

External Activities Time Required (Minutes)
 Prepare the new die and place

it in position.
12 min

 Gather all the necessary tools
and equipment.

5 min

 Clean and lubricate the
machine

3 min

Total: 20 min



Challenges of Lean
05



 Resistance to change
 Difficulty in changing ingrained habits
 Lack of resources
 Lack of expertise

ChallengesWe Faced during Lean Implementation



 Fittings: Initiative taken to reduce overall Packaging cost.
 Sheet: Initiative taken to produce Sheets of above 12mmthickness.
 Pipe: Trial on going for SMED implementation in other possiblemachines .
 Solvent Cement: Work on going to fully Automate the CanRefilling, Sealing and packaging system.

On GoingWorks



Thanks!
Do you have any questions?nabil.kuet@gmail.comsifatajmeer@gmail.com+880-1799614444+880-1731411629akijpipes.com
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