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Abstract - Line balancing is a tool that can be used to optimize the workstation or assembly line throughout. This tool will 
assist in the reduction of the production time and maximizing output or minimizing the cost. The line balancing problem is 
often expressed in one possible term which is to determine the minimum number of work stations needed and task allocation 
to produce maximum output rate. Multi model production lines having lot of different sizes each lot having different product 
and their processing time is also different so it is very difficult to balance the line by any mathematical model , this type of 
lines are easily balanced by using traditional method of balancing the line ,I used traditional method for balancing the line. 
The research shows that this traditional method for balancing the line has increased the machine utility by 80 to 100% 
 
Keywords - Scheduling, Line Balancing, grinding wheel mills, modular production, productivity. 
 
I. INTRODUCTION 
 
Line balancing is a tool that can be used to optimize 
the workstation or assembly line throughout. This 
tool will assist in the reduction of the production time 
and maximizing the output or minimizing the cost. 
Production line is a flow oriented production system 
where the productive units performing the operation 
referred to the workstation and the work pieces move 
from one station to next station with some kind of 
transportation system. Usually the chain conveyor 
system is utilized as the mode of transportation for 
the work pieces in the assembly line.  
 
Normally there will be a problematic area in a 
production line or technically known as the 
bottleneck workstation. Bottleneck is based on the 
analogy of the shape of a bottle. When liquid is 
poured into a bottle, the liquid will flow slowly at the 
bottlenecks that have a smaller parameter compare to 
the wider body. That is the concept or application that 
is used for the term bottleneck in production line. 
 
Problem Statement 
 
 Reducing line efficiency. 
 Unbalance workloads 
 
II. METHODOLOGY 
 
Time Study  
Time study is a work measurement technique for 
recording the times of performing a certain specified 
job or its elements carried out under specified 
conditions, and for analyzing the data so as to obtain 
the time necessary for an operator to carry out at a 
defined rate of performance.  
 
2.1 Methods of conducting time study are:  
 Stopwatch time study  
 work sampling  

 
 Predetermined time standard  
 Standard data  
 
2.2 Time study equipments  
 
If the time studies are to be made, certain items of 
equipment are essential. Basic time study equipment 
consists of:  
 A stop watch  
 A study board  
 Time study forms  
 
2.3Eight Steps of Conducting a Time Study  
 
1. Define the task to be studied(after a methods 

analysis)  
2. Break down the task into precise elements  
3. Decide how many times each element of the task 

must be measured  
4. Record the times and ratings of performance for 

the task elements  
5. Compute the average observed cycle time 

(element times adjusted for unusual influences)  
6. Compute the normal time for each task element:  

Normal time = (Average actual cycle time) x 
(Rating factor)  

7. Sum the normal times for each element to 
develop a total normal time for the task  

8. Compute the standard time:  
Standard time =normal time +allowance + delay 

 
2.4 Rating  
 
Rating is the assessment of the workers rate of 
working relative to the observers’ concept of the 
corresponding to standard pace. Most important and 
most difficult part of the time study is to evaluate the 
speed or the tempo at which the person is working 
while the study is being made. The time study analyst 
must judge the operators speed while making the time 
study. 
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2.5 Determining allowances 
  
The normal time for an operation does not contain 
any allowances. It is merely there time that a 
qualified operator would need to perform the job if he 
or she worked at a normal tempo. However, it is not 
expected that a person will work all day without some 
interruptions. The operator may take time out for 
personal needs, the rest, and for reasons beyond his or 
her control. Allowances for such interruptions to 
production may be classified as follow :( 1) personal 
allowance, (2) fatigue allowance (3) delay allowance 
and (4) contingency allowances. 
 
2.6 The standard time 
  
It is not possible to obtain a complete picture of the 
standard time for a straightforward manual job or 
operation, one which is considered to attract only two 

allowances which have so far discussed in detail: 
contingency allowance and relaxation allowance. 
  
Standard time =normal time (normal time × 
allowance in percentage)+ delay 
 
10 Main products of Grindwellnortan Ltd Nagpur 
are:- 
Here 6 products are main product passing from all 
machines, i.e. V-Sider, Bore cementing, and D. S. 
Grinder (Shown in black color in below table) and 
rest of them sub products are passing through Bore 
cementing and D. S. Grinder (Shown in red color in 
below table) not required surface finishing (V-sider). 
 

 
 

 
Time Study Summary Sheet 

 

 
Table1 Time study summary sheet for V-183 Machine capacity per hour 
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Table2Machine capacity per hour 

 

 
III. METHODUSED FOR LINE BALANCING 
 
Line balancing can be done by two method, 
traditional and simulation. In the traditional method 
it will involve some formulas to define the 
problem. This method is used in a long time ago. 
Now in the modern world, the simulation will be 
used to define the problem and automatically can 
solve the problem with the line balancing. 
Although there are different methods in line 
balancing tool but both of this method required the 
same data collection from the process.  
 
3.1 Traditional method of line balancing is:   
Step 1: Capacity study 
Step 2: Target setting: 
Step 3: Identification of bottleneck areas: 
Step 4: Eliminate bottlenecks from the line 

i. Club operations where possible. 
ii. Shuffle operators. 

iii. Reduce cycle time using work aids and                     
attachments. 

iv. Improve workstation layout and improve 
methods. 

v. Add more operators at bottleneck 
operations 

vi. Do extra work at bottleneck operations 
 
IV. BALANCING  PROCESS 
 
we are trying to prepare combination of two 
products instead of single product. 
Here 6 products are main product passing from all 
machines, i.e. V-Sider, Bore cementing, and D. S. 
Grinder and rest of them sub products are passing 
through Bore cementing and D. S. Grinder not 
required surface finishing. 
 
Combination: V119 and OV3245 
Before balancing Product name = V119 

 
Table3 Product V119 (before balancing) 

Total Production per shift= 1120 pieces of V119 
(For creating combinations, we compare the main 
products (i,e V119 in this case) with all sub 
products then select the best suitable combination.) 
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After Balancing:  
 
Product name: V119 & OV 3245 

 
Table4 Combination after balancing 

Total production per shift:  
V119 = 1729 pieces and  
 OV3245 = 691 pieces 
Increase in production: 
Before balancing 1120 pieces of V119 
After balancing 1729 pieces of V119  

And 691 pieces of OV3245 
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V. PLANT LAYOUT  
 
Here the D. S. Grinder is the bottleneck. So for 
production improvement we should install one 
more D. S. Grinder and remove one Bore 
cementing just because of capacity of Bore 
cementing is high. 
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CONCLUSION  
 
Changing from traditional method of finishing to 
balanced method, there are considerable 
Improvements have moved toward us. D S 
GRINDER is the bottleneck machine so we install 
one more D S GRINDER and reduce one BORE 
CEMENTING machine. Machine productivity for 
Bore Cementing machines has been increased. 
Earlier the Machine utility of BORE CEMENTING 
machine was 22 to 30% it is increased up to 80 to 
99%. Machine utility of V-SIDER machine was 60 
to 85 % but after balancing this machine will be 
utilized up to 100%. 

 
 
Cost analysis 

 

Table5 cost analysis 
Total 30 days Profit in Rs = 18,50,925 
Total 30 days production profit in Rupees is 
18,50,925.  
Unit Installation cost of D.S. Grinder = 60.0 lakhs 
Approx  
The cost of the D.S. Grinder can be recovered 
within 4 months.   
 
RESULT  
 

 
Table6 Result 

 
RECOMMENDATIONS FOR FUTURE 
RESEARCH 
 
This work can be expanded on areas of modeling 
and simulation. 
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