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Abstract - This paper proposed work based SALBP and optimized method. Some of this innovation based on parallel and 
mixed modal structure. Assembly lines are a popular manufacturing structure. A production strategy that features setting a 
supposed rate of production for needed type of materials to be fictional inside a selected time frame. In production, line 
balancing could be a capable tool. Line-balancing procedure is to form production lines elastic enough to eliminate external 
and internal irresponsibleness. In this time production is major part of the industries with low cost and time. Proposed line 
balancing system optimized cost, time and no of worker also production will increase. In this paper proposed work based 
SALBP and optimized method. 
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I. INTRODUCTION 
 
Now a day’s number of the business person try and 
solve all drawback, solve the matter they're used line 
balancing. Line balancing is huge space for the 
analysis. A production strategy that features setting a 
supposed rate of production for needed type of 
materials to be fictional inside a selected timeframe. 
Additionally to the current, effective line balancing 
needs to satisfy that each line segment’s production 
quota will be met inside the timeframe utilization the 
understandable production capability rate. Wherever 
the productive units acting the operations, mentioned 
as stations, are aligned during a serial manner, a 
production line could be a flow-oriented production 
system. The work pieces visit stations in turn as 
they're moved on the road typically by some quite 
facility, e.g. a conveyer.In production, line balancing 
could be a useful tool. Line-balancing procedure is to 
form production lines elastic enough to absorb 
external and internal irresponsibleness. This strategy 
includes setting a planned rate of production for 
necessary materials to be imagined inside an explicit 
timeframe. In addition, a successful line balancing 
demand reassuring that each line segment's 
production quota is met inside the timeframe 
exploitation the offered production capability rate. 
This can be AN economical device to develop the 
turnout of assembly lines andwork cells whereas 
decreasing work force needs and expenses. Line-
balancing is slightly totally different from production 
line balancing. Production line balancing 
accommodates the action of assemble numerous 
elements along. It contains several mechanical 
systems whereas traditional Line-balancing might 
solely involve one production line. 
There are 2 sorts of line balancing that are classified 
as- 

• Static Balance 
• Dynamic Balance 
Static Balance contribute long-run variations in 
capability rate over an amount of many hours or 
longer than that. Static Imbalance leads to underneath 
utilization of workstations, machines and folks. 
Equilibrium defines over a amount of minutes, hours 
at the most. Dynamic imbalance happens because of 
the merchandise combine changes and distinction in 
time period dissimilar to product combine. 
The purpose of Line balancing is to match the output 
rate to the assembly set up. This can offer support to 
the organization to create positive on-time delivery 
and avoids build-up of surplus inventory. Johnson 
vocalize the matter of line balancing as “a set of non-
divisible tasks is to be performed, every task has offer 
a glorious settled performance time. A partial 
ordering of tasks by replace constraints is such. The 
most drawbacks are to assign these tasks to associate 
assembly stations, so the required range of stations is 
to be decreased.” Line balancing is a usual follow to 
diagnose issues occurred within the production line. 
It’s a useful technique to scale back imbalance 
between staff and workloads, so as to accomplish 
needed run rate. This can be performed by equalizing 
{the quantity the range} of labor in every station and 
assignment the less number of staff within the 
specific digital computer. Here the work is classes 
into little portion known as “job element”. The most 
objective is to uphold production at an equal rate. 
Line balancing operates underneath 2 circumstances: 
• Precedence Constraint: product cannot 
advancement to alternative station if it doesn’t 
complete necessary task at that station. It shouldn't be 
across alternative station as a result of solely bound 
half that's in got to be performed before alternative 
activities. 
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II. BASIC PARAMETER OF LINE 
BALANCING 
 

Largest quantity of time allowed at every station. 
This will be found that by dividing needed units to 
production time out there per day. This can be the 
time expressed in minutes between 2 concurrent 
product beginnings of the top of assembly line. 
Gaither and Fraizer explained that cycle time 
demonstrates however usually the assembly line is 
generated the merchandise with current resources and 
staffing. It’s a particular kind of indicator to indicate 
however the road is presently created to run. The 
calculation of the cycle time takes into the thought of 
the complete production quantities. If the multiple 
lines are to be wont to manufacturing a similar 
product, then the time of composite cycle is a smaller 
amount than the particular blunder time of a person 
line. 
 
Lead Time:  
Addition of the assembly times alongside the 
production line. 
Bottleneck: 
Detaining within the transmission that slows down 
the assembly rate. This will be overcome by leveling 
the road. 
Task Precedence: 
 It's the pattern by that tasks are to be dispensed. It is 
described by nodes or graph. In line the product 
should got to conform this rule. The merchandise 
can't be moved to subsequent station till the previous 
station isn't complete. 
Idle Time:  
An amount of period once system isn't in used 
however it's out there. 
Productivity:  
It’s outlined because the magnitude relation of output 
over input. Productivity depends upon the many 
factors like employee skills, jobs method and 
machine used. 
Task Times: 
The time needed by competent employee or 
unattended machine to perform a task. This can be 
sometimes expressed in minutes. Heizer and Render 
expressed that take time is pre requisite method in 
doing line leveling task. Take time is that the rate of 
production that aligns production with consumer 
demand. It shows how briskly is that they ought to 
manufacture product so as to fill the client orders. 
Manufacturing quicker rate than take time ends up in 
the production that may be a kind of waste, 
wherever’s manufacturing slower rate than take time 
ends up in bottlenecks where the client orders might 
not be consummated in time. There are various 
advantages of exploitation task time. These are 
consisting of: accomplish a gradual and continuous 
flow of production. Eliminate the waste of production 
by manufacturing actual client demand. Improves 
accuracy of designing. 

Work Station: 
A physical space wherever an employee with tools 
/one or a lot of machines or unattended machines like 
mechanism perform specific task during an assembly 
line (Gaither and Fraizer,). 
Downtime: 
Downtime explained because the time that's non price 
added (Chase, et al. 2000). It’s usually related to the 
seven wastes as under. 
Defects: 
Defect is direct prices of an organization. 
Waiting: 
It occurs once the products aren't moving or being 
worked on. It affects each product and work force 
wherever the waiting time ought to be used for a few 
price added activities like coaching and maintenance. 
 
III. ASSEMBLY LINE BALANCING 
TECHNOLOGY 
 

A. Assembly line designs 
Systematic style of ALs isn't a freelance and simple 
task for the makers. Designers ought to affect current 
physical mill layout within the initial section. value 
and irresponsibleness of the system, quality of the 
tasks, instrumentation choice, ALs operative criteria, 
totally different constraints, scheduling, station 
allocation, internal control, buffer allocation are the 
foremost necessary space of concern. The event of an 
approach to style of ALs consisting of seven phases 
pictured in fig.1. 
 

 
Fig.1 Development of an approach to AL design 

 
Tendencies and orientation of ALs are connected to 
line evolution. Designers ought to collect data during 
this step regarding the tendencies of the road to be 
enforced. Equalization and sequencing drawback 
varies with the kinds of ALs. For example, single 
model line produces one product over the road. 
Facility layout, tool changes, digital computer 
indexes remains fairly constant. Batch model lines 
turn out little many completely different products on 
the road in batches. In mixed-model case, many 
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variations of a generic product are created at a similar 
time. 
 
B. Classification of ALB Problems: 
The Classification of vestment drawback is based on 
objective functions and drawback structure. 
Completely different versions of vestment issues are 
introduced because of the variation of objectives. 
Objective Function Dependent Problems: 
 
Type F: Objective dependent drawback, it's related to 
the practicability of line balance for a given 
combination of variety of stations and cycle time 
(time pass on between 2 consecutive product at the 
tip of the AL). 
Type 1: this sort of drawback deals with minimizing 
variety of stations, wherever cycle time is thought. 
Type 2: Reverse drawback of sort one. 
Type E: this sort of drawback is taken into account 
because the most general version of ALBP. it's 
related to increasing line potency by minimizing each 
cycle time and variety of stations. 
Type 3, 4 and 5: These corresponds to maximization 
of employment smoothness, maximization of labor 
connection and multiple objectives with sort 3 and 4 
severally. 
 

 
Fig. 2 Assembly line balancing problem 

 
IV. PROPOSED METHOD 

 
Line equalization is that the part of mechanical 
system study that almost equally divides the works to 
be done among the employees so the whole variety of 
workers needed on the mechanical system will be 
decreased. As little enhancements within the 
performance of the system will result in important 
financial consequences, it's of utmost importance to 
develop sensible resolution procedures that will yield 
a major improvement within the throughputs of 
production [4]. In previous work analysis [2-6] author 
is working maximum production with minimum 
recourse utilization, but major problem is that they 
did not optimized base system. Data taken from the 
Mediline Engineers and the following comparison is 

taken out from previous technique and the proposed 
technique. 

 
Table:1 Comparison between Previous technique and Line 

balancing technique for Cold Heading process 
 
Above table gives the comparison between previous 
technique and the proposed line balancing technique. 
In this table we can see the cold heading process 
which is applied on the row material taken. On which 
we can see the two technique is applied the previous 
one is assembly process in which we can see the 
minimum time taken is 30 and the Manpower/shift 
taken is 5.which is applied on 1200 unit per day. 
When Line balancing technique is applied for 1260 
units per day and it gives better result as compare to 
previous technique that is minimum time taken is 
27.1 and the Manpower/shift is 4. 
 

 
Figure 3 Flow of Proposed work 
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Table:2 Comparison between Previous technique and Line 

balancing technique for secondary operations-repetitive 
machining and thread rolling process 

 
Above table gives the comparison between previous 
technique and the proposed line balancing technique. 
In this table we can see the secondary operations-
repetitive machining and thread rolling process which 
is applied on the cold heading output material taken. 
On which we can see the two technique is applied the 
previous one is assembly process in which we can see 
the minimum time taken is 10 and the 
Manpower/shift taken is 3.which is applied on 1200 
unit per day. When Line balancing technique is 
applied for 1260 units per day and it gives better 
result as compare to previous technique that is 
minimum time taken is 9 and the Manpower/shift is 
3. 

 
Table: - 3 Comparison between previous technique and Line 

balancing technique for Testing 
 

Above table gives the comparison between previous 
technique and the proposed line balancing technique. 
In this table we can see the Testing which is applied 
on the Adhesive/sealant patch application material 
taken. This is further sub categorized in three forms 
the first one is Strength. On which we can see the two 
technique is applied the previous one is assembly 
process in which we can see the minimum time taken 
is 5 and the Manpower/shift taken is 1.which is 
applied on 1200 unit per day. When Line balancing 
technique is applied for 1260 units per day and it 
gives better result as compare to previous technique 
that is minimum time taken is 3.2 and the 
Manpower/shift is 1.The other one is Dimension of 
testing part in which we can see 3 min. time taken 
and 1 manpower/shift is applied for assembly process 
for 1200 units per day and 2.4 min. time taken and 1 
manpower/shift is applied for assembly process for 
1260 units per day. After dimension measurement 
structure is applied for 1200 units per day in which 
min time is 2 and the manpower/shift 2.simliarly 
work is applied on 1260 units per day in which min 
time is 1.7 and the manpower/shift is 1. 

V. RESULT 
 

Result analysis is part of research which takes some 
data of the company. This company is design several 
mechanical element like bolt, screw and Bearing. In 
this thesis is showing the analysis part of SOCKET 
HEAD CAP SCREWS. 
 

 
Fig 4 Output of proposed system 

 

 
Figure 5 Time Compression in between previous work and 

proposed work 
 

 
Figure 6 Manpower Compression in between previous work 

and proposed work 
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Fig 7 Distance Compression of previous work and proposed 

work 
 
CONCLUSION 
 

In this time production is major part of the industries 
with low cost and time. Proposed line balancing 
system optimized cost, time and no of worker also 
production will increase. In this thesis proposed work 
based SALBP and optimized method. Some of this 
innovation based on parallel and mixed modal 
structure. Assembly lines are a popular 
manufacturing structure. Assembly line balancing 
problem is faced by industries more than 50 years. 
There are lots of exact and heuristic methods. It is 
very important to obtain the feasible and acceptable 
results. It is very important to analyze and estimate 
the final results and to implement the best one. 
However the simple assembly line balancing problem 
(SALBP) is the center of lots of studies, but they 
either consider minimizing the number of stations for 
a given cycle time (called type one), or minimizing 
the cycle time for a given number of stations (called 
type two). Rarely, type E of the problem has been 
considered. In the type E, cycle time and number of 
stations are both settlement variables, and the 
objective is to maximize the line efficiency. This 
paper try to describe a mixed integer linear 
programming formulation for the type E simple 
assembly line balancing problem. 
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