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Chapter 21 - CELLULAR MANUFACTURING
Concepts
1.

What is cellular manufacturing?
Cellular manufacturing is a lean way to enhance productivity by improving (reducing) the performance in
the context of time and motion involved in the production. Cellular manufacturing is an application of
group technology in manufacturing in which all or a portion of a firm’s manufacturing system has been
converted into manufacturing cells.
Here is important to note that a manufacturing cell is a cluster of machines or processes located in close
proximity and dedicated to the manufacturing of a family of parts.

2.

3.

How does cellular manufacturing help?
(a)

Reduce setup times by using part family tooling and sequencing.

(b)

Enables Single Piece Flow.

(c)

Reduced work-in-process inventory.

(d)

Better use of human resources and a heightened sense of employee participation.

(e)

Better scheduling, easier to control, and automate.

(f)

Increased use of equipment & machinery, hence reduced investment on machinery & equipment.

Different Type of Machine cel design
a.

Group Machine Cell with manual handling consists of more than one machine used collectively to
one or more part families and no provision for mechanical part movement between machines. In
this, human operators run the cell and perform material handling.

b.

Group Machine Cell with semi-integrated handling consists of more than one machine used
collectively to one or more part families and uses a mechanical handling system, such as a
conveyor, to move parts between machines in the cell.

c.

A flexible Manufacturing System is a highly automated machine cell in group technology that
combines automated processing stations with a fully integrated material handling system.
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4.

Super Quick Revision

How to find which Machines should be group together (we use rank order clustering or King’s
algorithm)
a.

Count Number of ROWS (i) and Count Number of COLUMNS (j)

b.

Give Binary Weights (BW) to each Column as 1, 2, 4, 8, 16, 32... starting from the last one. In this
case only up to 16 as there are 5 columns. Calculate Decimal Equivalent (DE) for each row using a
total of BW where there is an allocation. Compute the total of BW for each row and based on DE,
give ranks (the highest one being 1). Re-arrange the rows based on ranks and make the new matrix.
If BE is the same, you can give any rank to any part/machine.

c.

Now, Give Binary Weights (BW) to each Row as 1, 2, 4, 8, 16, 32… starting from the last one. In this
case only up to 16 as there are 5 rows Calculate Decimal Equivalent (DE) for each column using a
total of BW where there is an allocation. Compute the total of BW for each column Give Ranks for
each column based on DE and re-arrange the matrix based on ranks.

d.

Keep on repeating till their matrix is arranged in RANK ORDER perfectly for rows and columns.

e.

Once done, find the final clusters (clusters are an independent group of machines and parts that
have got no correlation with each other and which manufacture parts of a family of parts).
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Super Quick Revision

Q1 / Category - Classwork/ Star Rating 1.

It was asked in RTP - May 2021

⭐⭐⭐

Original Matrix

1.

We give Binary Weights (BW) Equivalent for each column 1, 2, 4, 8, 16 (in all only 5 columns)

2.

We find Decimal Equivalent (DE) for each Row, which is the total of all BW of allocated cells

3.
We give Ranks for each row based on Decimal Equivalent (largest being 1) and re-arrange the rows for the
next matrix based on Ranks.

1.

We give Binary Weights (BW) Equivalent for each row 1, 2, 4, 8, 16 (in all only 5 rows)

2.

We find Decimal Equivalent (DE) for each column, which is the total of all BW of allocated cells

3.

We give Ranks for each column based on Decimal Equivalent (largest being 1) and re-arrange the columns
for the next matrix based on Ranks.
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Super Quick Revision

1.

We give Binary Weights (BW) Equivalent for each column 1, 2, 4, 8, 16 (in all only 5 columns)

2.

We find Decimal Equivalent (DE) for each Row, which is the total of all BW of allocated cells

3.

We give Ranks for each row based on Decimal Equivalent (largest being 1) and re-arrange the rows for the
next matrix based on Ranks.

1.

We give Binary Weights (BW) Equivalent for each row 1, 2, 4, 8, 16 (in all only 5 rows)

2.

We find Decimal Equivalent (DE) for each column, which is the total of all BW of allocated cells

3.

We give Ranks for each column based on Decimal Equivalent (largest being 1)and re-arrange the columns
for the next matrix based on Ranks.
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Super Quick Revision

Since the ranking is now neatly arranged in order for rows and columns, stop the process. We can now identify the
clusters i.e. groupings and mark them for the conclusion.

Q2 / Category - Classwork/ Star Rating RTP - May 2021

⭐⭐⭐

Original Matrix to be optimised
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Super Quick Revision

1.

We give Binary Weights (BW) Equivalent for each column 1, 2, 4, 8, 16 and 32 (in all only 6 columns)

2.

We find Decimal Equivalent (DE) for each Row, which is the total of all BW of allocated cells

3.

We give Ranks for each row based on Decimal Equivalent (largest being 1) and re-arrange the rows for the
next matrix based on Ranks.

1.

We give Binary Weights (BW) Equivalent for each row 1, 2, 4, 8, 16 (in all only 5 rows)

2.

We find Decimal Equivalent (DE) for each column, which is the total of all BW of allocated cells

3.

We give Ranks for each column based on Decimal Equivalent (largest being 1) and re-arrange the columns
for the next matrix based on Ranks. If the ranks are the same, then you can select anything.

We keep on repeating the process again and again till the time the entire matrix gets arranged in order of RANKS in
Rows and Columns. The final Matrix where columns were in order and rows are also in order now.
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Super Quick Revision

Final Grouping will be

Comments: It is essential to understand that the cells are not totally independent. Since P4, which is a member of
cell1, needs processing in Mc. But machine Mc belongs to cell 2. So, some amount of intercell movement/ change
will take place in this situation. In general, these moves may become unavoidable in real-life circumstances. There
are various alternative ways of eliminating intercell moves in a cellular manufacturing system like
(i)

redesigning the part so that the machine belongs to another cell is no longer required for processing

(ii)

subcontracting the part

(iii)

adding one more machine Mc in cell 1.

The cell designer should evaluate the consequences of each of these ways and take suitable measures/ ways to
minimise these moves.
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