PRODUCTION FLOW ANALYSIS
PRODUCTION FLOW ANALYSIS (PFA) IN CELLULAR MANUFACTURING

Production Flow Analysis (PFA) is a systematic method used in Group Technology
(GT) to identify part families based on their manufacturing processes rather than design
features. It helps in organizing manufacturing into efficient cells by analyzing the sequence of

operations performed on different parts.

PFA is particularly useful in Cellular Manufacturing, where machines and workstations
are arranged into manufacturing cells dedicated to specific part families, reducing material

handling, setup time, and production costs.
Steps in Production Flow Analysis (PFA)
PFA consists of four main steps:
1. Component Classification
o Identify the parts being produced in the factory.

o Gather manufacturing data such as machining operations, material type, and

batch size.
2. Operation Sequence Analysis
o Identify the sequence of machines and processes each part undergoes.
o Create an Operation Sequence Matrix, where:
= Rows represent parts.
* Columns represent machines.
» Entries indicate if a part is processed on a machine.
3. Cluster Analysis (Grouping Machines and Parts)

o Rearrange the Operation Sequence Matrix to group parts that share similar

processing routes.
o Identify part families and the machines required to process them.
4. Formation of Manufacturing Cells

o Assign machines to manufacturing cells, ensuring that each cell is dedicated to

a specific part family.



o Optimize machine placement to minimize material handling and work-in-

progress (WIP).
Example of Production Flow Analysis (PFA)

Step 1: Operation Sequence Matrix (Before Grouping)

Part/Machine[[M1|M2|M3|M4|M5|M6
Part A X X X
Part B X X X

Part C X X

Part D X X X

Step 2: Operation Sequence Matrix (After Grouping Parts & Machines)

Part/Machine|M1|M2|M3|M4|M5|M6
Part A X |IX X
Part C X X

Part B X X X

Part D X X |IX

Result: Machines and parts are rearranged into groups to form manufacturing cells.
Benefits of Production Flow Analysis (PFA)

Reduces Setup and Changeover Time — Since similar parts are processed in the same
cell, tool changes and setups are minimized.

Minimizes Material Handling — Efficient machine layout reduces transportation time.
Improves Machine Utilization — Machines are dedicated to specific part families,
increasing efficiency.

Reduces Work-in-Progress (WIP) — Continuous flow within cells eliminates bottlenecks.

Enhances Product Quality — Standardized processes improve consistency.



Production Flow Analysis (PFA) is a crucial technique in Cellular Manufacturing,
helping companies create efficient manufacturing cells by analyzing operation sequences. By
grouping parts with similar process flows, PFA enhances productivity, reduces costs, and

supports lean manufacturing principles.
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