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Abstract— all industries are normally suffered from low 

productivity, high delivering time and lack of proper 

material handling system. Delivering time is top prior which 

depends on production rate. Further production rate depend 

upon plant layout and takt time. This work improves the takt 

time by providing expertise training to each worker working 

on assembly line. Idle time of each machine and workers are 

reduced by optimizing plant layout. Hence takt time is 

reduced to some extent. 
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I. INTRODUCTION 

Material Handling is the field concerned with solving the 

pragmatic problems involving the movement, storage in a 

manufacturing plant or warehouse, control and protection of 

materials, goods and products throughout the processes of 

cleaning, preparation, manufacturing, distribution, 

consumption and disposal of all related materials, goods and 

their packaging. 

Material-handling equipment is equipment that 

relate to the movement, storage, control and protection of 

materials, goods and products throughout the process of 

manufacturing, distribution, consumption and disposal. 

Material handling equipment is the mechanical equipment 

involved in the complete system. Material handling 

equipment is generally separated into four main categories: 

storage and handling equipment, engineered systems, 

industrial trucks, and bulk material handling. 

II. LITERATURE REVIEW 

Short-distance movement that usually takes place within the 

confines of a building such as a plant or a warehouse and 

between a building and a transportation agency .Improving 

your material handling system fuels a stunning return on 

investment. It makes more sense than almost anything else 

you can do. Low cost automation provides cost effective 

architectures and development approaches for transportation 

of components that properly integrate human skills and 

technical solutions 

The problems involved in the automated packing 

and nesting of irregular shapes are not only of theoretical 

importance, but  have considerable industrial interest  

III. OBJECTIVES OF THE RESEARCH 

The main objectives of these works are: 

 To minimize takt time 

 Utilization of floor area 

 Implementation of proper material handling system 

 Appropriate storage control 

This all points are lead to minimize the cost of final 

product, and further increase the customer satisfaction 

. 

IV. METHODOLOGY 

A. Existing Material Handling System of the plant: 

This study was conducted in the manufacturing sector of 

Mangla Engineering Ltd. The manufacturing sector is 

responsible for almost all of the supply of assembly lines, 

including the components that go through a pre-assembly 

process before proceeding to final product assembly. In this 

sector are concentrated cutting and bending tools and dies 

required for components manufacturing to assembly lines. 

The whole process runs with the aid of trolley. Often, the 

setup time is equal to or higher than the time needed for 

parts manufacturing. This situation, coupled with the cost of 

downtime, demonstrates the importance of the tooling 

exchange process. 

Besides helping in the execution of setups and 

carrying out internal transport managed manually in the 

factory roof, trolley also performed activities for 

transporting materials between pavilions. When executing 

this last activity, the trolley often travelled on uneven roads, 

which caused great bouncing, burdening maintenance cost 

for equipment wear or premature breakage. 

Often, when a trolley leaves its workplace to 

transport a container between pavilions, delays in machines’ 

setups are generated, causing unnecessary costs and stress 

on the forklift operator. The operator could do little besides 

feel forced to increase the speed during the route, creating 

risks of accidents with personal injury and / or materials 

damage.  

Although there were enough equipment to meet the 

demand from the manufacturing sector, many times it was 

not possible to meet immediately the manufacturing needs 

due to reasons like long distances to travel and frequent 

maintenance due to excessive use of the equipment. This 

directly affected internal customers’ satisfaction. 

B. Loop Holes (Flaws) Observed In Existing System  

 Raw material inventory is too short to fulfill the 

abrupt demand made by customer. 

 Plant layout is not optimized according to work 

requirement and environment. 

 There is no inventory place for semi-finished 

goods. 

 Material handling system is not so efficient. 

C. Suggestion offered to improve the efficiency of the 

current material handling system 

 Create inventory for semi-finished goods so that 

customer demands are fulfill on time. 

 Manage the plant layout to optimize the space 

utilization. 

 Reduce the takt time to satisfy customer demand. 
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D. Implementation of proposed offered 

We create an optimization plant layout for proper material 

flow and to manage works on shop floor. we proposed a idle 

to expertise workers on each field. It will help to share work 

on nearer busy machine during his idle time. 

V. DATA ANALYSIS AND COLLECTION 

A. Processing Time of Machine 

Serial 

no. 

machine 

no. 

Operating 

time 

No. of units 

require per day 

01 M01 11 300 

02 M02 52 300 

03 M03 38 300 

04 M04 50 300 

05 M05 20 300 

06 M06 10 300 

07 M07 35 300 

08 M08 08 300 

09 M09 42 300 

10 M10 28 300 

Table 1: Processing Time of Machine 

B. Manpower planning and efficiency 

Serial 

no. 

Operator 

no. 

Operation 

time (%) 

Idle time 

of operator 

(%) 

Efficiency 

of 

operator 

01 OP01 03.74 96.26 -06.26 

02 OP02 17.60 82.40 +07.60 

03 OP03 12.92 87.08 +02.92 

04 OP04 17.00 83.00 +07.00 

05 OP05 06.80 93.20 -03.20 

06 OP06 03.40 96.60 -06.60 

07 OP07 11.90 88.10 +01.90 

08 OP08 02.27 97.73 -07.73 

09 OP09 14.20 85.80 +04.20 

10 OP10 09.52 90.48 -00.48 

Table 2: Manpower planning and efficiency 

VI. RESULT 

Takt time relates the customers demand to available time 

Working shift per day = 1 

Working hours per shift = 8 hours 

Lunch time = 30 min. 

Tea break = 15 min. 

Personal allowance = 3% of total time 

                                =14.4 min.=15 min.(aapox.) 

Demand per day = 300 pieces 

Effective working time per day= 

[total time-(lunch time + 2*tea time + personal allowance)] 

                                    = [480-(30+30+15)] 

                                    = 405 min. 

                                    =24300 sec. 

Standard takt time = Effective working time per day / 

demand per day 

                                    =24300/300 

                                    =81 sec. 

Takt time required to meet customer demand is calculated 

and found to be 81 sec. 

Average no. of pieces assembled per day =265 

takt time in existing working condition = 24300/265 =91 

secs 

Loss of production per takt time =91-81 secs 

Loss of productivity (per takt time = (91-81)/100 % 

                                                            =10% 

With this loss of production company is suffering 

loss of 19 units per day. 

Cost of one unit approximate = 4000 Rs. 

So the company is bearing loss of 76000 Rs per 

day and monthly it is 2280000 Rs.   

 Existing layout of plant is not properly designed. 

 Operators working on machine M02, M03, M04, 

M07, M09 have excess workload then the operators 

working on other machines (M/C no.01, 05,06 

,08,10). 

 Above mentioned machines have excess work load 

as during assembly operation as compared to work 

load of other machines. 

 To maintain the speed of assembly line and 

uniform work load on each machine, more no. of 

machines M02, M03, M04, M07, M09 are required 

to improve productivity and takt time of assembly 

line. Operators working on machine M01, M05, 

M06, M08 AND M10 have idle time.  This idle 

time utilize to run other machine or other work 

assignments can be given to them.   

 With improved layout 20 second can be saved from 

the cycle time of assembly line. 

 Total time saved per one units = 265*20=5300ses 

 Time to assemble with improved layout one unit    

= 294-20 = 274 secs 

 Additional no. of units can be assembled with 

current takt time per day = 5300/274=19 approx. 

 Total no. of units assembled per day=265+19=284 

 New takt time if suggestions are implemented = 

24300/284 = 85.56 secs 

 Improved takt time = 91-85.56 = 5.44 secs. 

 If the existing working condition of the company 

not able to fulfill demand 

 This is difference of 10 sec in actual takt time and 

standard takt time. 

 By modifying assembly line layout and man power 

planning 20 sec per assembly saved i.e. 

contributing to a great stand to improve the 

company productivity sell and customer 

satisfaction. 

This saved time is used to assemble 19 more units. 

In this way we reduced takt time by 5.44 seconds. 

VII. CONCLUSION AND FUTURE SCOPE 

In this work we find the problem in existing material 

handling system of Mangla engineering, we tried hard to 

mitigate the loss of time, money. 

Although we succeed to certain limit in this work, 

we found solution for existing problem and implemented 

that for better result 

  Non effective (Idle) takt time 

 Average takt time 

 Actual takt time 

 Time saved 

 Increase productivity and no. of units. 
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Material handling system needs lot of improvement 

however. There are many advanced technologies available 

to improve efficiency and effectiveness of the situation work 

observed.  
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