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3.	 Compute the theoretical minimum number of workstations (N) required.

N = 
Sumof all task times

Cycle time
= i

n
it=∑ 1

C

4.	 Compute the theoretical minimum amount of idle time (I)

I = Total time available – Total time used = N × C – 
i

n

it
=
∑

1

5.	 Balance the assembly line.
This step involves assigning tasks to the workstations (determined in step 3) without violating
the precedence and cycle time requirements. Because line balancing is basically a trial-and-error
process, it may be necessary to try several options shown in Table 9S.2 to determine the best
possible solution—that is, the one that has the minimum number of workstations and the least
amount of idle time.

6.	 Compute the balance efficiency (E)

E = 
Total timeused

Total timeavailable
= i

n
it=∑ 1

NxC

EXAMPLE 9S.3: An assembly line to be balanced has 11 tasks with precedence relationships. The
task times are shown in Table 9S.3. Based on demand forecasts for the product to be assembled in the 
line, management has decided on an output rate of 120 units per day. The line operates eight hours a 
day. Given this information, balance the assembly line using both the most-following-tasks rule and 
the ranked-positional-weight rule (see Table 9S.2).

SOLUTION
1.	 Compute the desired cycle time (C)

Because the line operates eight hours a day, the total production time available is 60 minutes
per hour × 8 hours = 480 minutes. Since the daily production needs to be 120 units, the cycle
time is given by:

C = 
Daily productiontimeavailable

Units to be produced daily
 = 480

120
minutes

units
 = 4 minutes per unit

2.	 Draw a precedence graph based on the precedence relationships among the operations.

TABLE 9S.2: Options for Balancing an Assembly Line

RULE OF THUMB DESCRIPTION

Most-following-tasks rule Assign tasks in the order of most number of following tasks. In Figure 9S.7, the frame installation has 
the most number of following tasks (3). Hence, it will be assigned first to the first workstation and so 
on. In the case of a tie, assign the task with the longest operating time first. 

Ranked-positional-weight rule Assign tasks in the order of highest positional weight. The positional weight of a task is computed as 
the sum of each task’s time and the sum of all tasks following it. Thus, in Figure 9S.7, the positional 
weight of frame installation is equal to 9 + 25 + 6 + 10 = 50. Similarly, the positional weights of 
engine installation, hood installation, and wheel installation are 41, 16, and 10, respectively. Since 
frame installation has the highest positional weight, it will be assigned first to the first workstation 
and so on. In the case of a tie, assign the task with the longest operating time first.

Longest-operating-time rule Assign in the order of the task with the longest operating time.

Least-number-of-following-tasks rule Assign tasks in the order of the least number of following tasks.

Shortest-operating-time rule Assign in the order of the task with the shortest operating time.

Balance efficiency: 
the measure of how well 
a process uses the time 
available to complete it
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