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Abstract- The objective of this study is to understand 

and improve the productivity by applying Motion and 

Time Study in the industry. One of the most widely 

tackled issue is how to improve efficiency and 

productivity. Motion and time study technique is the 

productivity improvement techniques used in many 

manufacturing companies. Motion and time study is a 

scientific analysis method designed to determine the 

best way to execute the repetitive task and to measure 

the time spent by the average worker to complete a 

given task in a fixed workplace. Motion and time study 

offers real challenges in organization involving 

competent engineers, business administrators, 

industrial relations personnel, especially trained 

supervisors. The purpose of this project is to discuss 

related issues of motion and time study implementation 

and its influence toward productivity improvement. 

Data from a study carried out on a sample of 

manufacturing industries in Metalfab Hightech Pvt. 

Ltd.  Shows that the motion and time study 

implementation contributes positively towards 

achieving productivity.  

 

Index Terms- Productivity Improvement, Motion and 

Time Study, and Manufacturing Organizations. 

 

1. INTRODUCTION 

 

In the world of competitive business every 

manufacturer wants to earn maximum profit with 

minimum inputs. Constant improvement in the 

product is required for the survival of the industry in 

the global competition. Setting the time standard for 

different product is vital success of any 

manufacturing. The emphasis on product quality, 

innovative designs, competitive pricing and efficient 

delivery continues to be important. The 

manufacturing sector is facing the challenges of 

technological advancement and the continuing need 

to move towards higher added value and these are 

driven by the demand for knowledge workers to 

improve productivity. 

Development of the knowledge-based economy will 

contribute towards broadening the economic base 

with the shift of the production possibility frontier. 

They include the continuing investment in 

technology, innovation, management best practices, 

high specialization, as well as workers education, 

skills and experience. 

The manufacturing sector needs to improve 

productivity through upgrading of production 

technology. Technology can help to improve overall 

productivity in different ways through the reduction 

in production cycle time and costs and better 

production and process control. Manufacturing firms 

must achieve a degree of innovative capability in 

managing production operations, processes and 

capital equipment. They need to develop and adopt 

good management systems and practices such as 

Motion and Time Study, Total Productivity 

Maintenance, Total Quality Management, Just-In-

Time Methodology, Supply Chain Management, etc. 

Considering the inclination towards a customer-

focused environment while facing fierce majority of 

manufacturers are implementing work study methods 

help to eliminate wastes and increase proficiencies 

rather than depending on conventional processes and 

procedures.  It is a way by which one can reduce the 

cost of manufacturing and increase productivity, 
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which also increases annual profitability of the 

industry. Work Study is systematic methodology of 

carrying out different activities such as to improve 

the efficient use of resources and to set up standards 

of performance & quality for the activities to be 

carried out.  

2 METHODOLOGY 

 

This study refers to the application of Motion and 

Time study techniques for optimizing time and 

improving overall     productivity of column 

manufacturing processes in Metalfab Hightech Pvt. 

Ltd., MIDC, Hingna Road, Nagpur. The concept is to 

study and analyse process through motion and time 

study and provide necessary solutions to the 

problems. The following steps were followed  

 

Observe the process: The column manufacturing 

process is observed which involves the following 

processes: 

 
 

Data collection:  

The following data was collected with the help of 

stop watch. The data includes the average time and 

productivity for each process. 

 Table 1. Data Collection 

S

r.  

Processes Time (sec)/ 

Productivity (%) 

Avg 

time 

(sec

)  

Est.  Ti

me 

(sec) 

1. Markin

g 

T 102

8 

973 100

1 

100

1 

900 

P 87.5 92.9 89.9 

2. Cutting T 471

2 

432

4 

498

3 

467

3 

3600 

P 76.4 83.2 72.2 

3. Lifting 
and 

movin

g  

T 121
3 

108
6 

132
1 

120
7 

900 

P 74.2 82.8 68.1 

4. Weldin

g the 

box 

T 716

6 

729

9 

758

3 

735

0 

5400 

P 75.3 73.9 71.2 

5. Grindi

ng 

T 472

3 

489

6 

431

2 

444

3 

3600 

P 76.2 73.5 83.4 

6. Align

ment 

check 

T 815 100

6 

912 911 600 

P 73.6 59.4 65.7 

7. Child 
part 

cutting 

T 516
3 

588
8 

486
3 

530
5 

3600 

P 69.7 61.1 74 

8. Drillin
g holes 

in child 

parts  

T 431
6 

400
2 

398
2 

410
6 

3000 

P 69.5 74.9 75.3 

9. Child 

part 

weldin

g  

T 662

6 

678

3 

619

2 

653

4 

4800 

P 72.4 70.7 77.5 

1

0. 

Angle 

check 

T 149

3 

132

6 

148

8 

143

6 

1200 

P 80.3 90.4 80.6 

1

1. 

Grindi

ng 

T 382

4 

402

9 

365

4 

383

6 

2400 

P 62.7 59.5 65.6 

1

2. 

Lifting 

and 

movin

g to 
blast 

shop 

T 276

2 

232

6 

259

1 

256

0 

1800 

P 65.1 77.3 69.4 

  
1

3. 

  
Grit 

blastin

g  

T 133
32 

130
21 

134
63 

  
132

72 

  
9000 

P 67.5 69.1 66.8 

1
4. 

Primin
g 

T 954
2 

907
9 

973
2 

945
1 

7200 

P 75.4 79.3 73.9 

1

5. 

Paintin

g  

T 141

11 

162

39 

153

23 

152

24 

10800 
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*P refers to productivity 

*T refers to time 

Finding the potential causes for time increment 

through motion and time study: 

On analyzing the processes and collecting the data 

following causes were identified that decreased the 

productivity up to a certain extent 

1. Use of oxy gas cutter causes time increment due 

to the guide rail and flame intensity adjustment. 

2. The welding rod used is of grade EN6011 which 

is a fast freeze electrode i.e. the weld puddle 

changes from liquid to solid rapidly and is deep 

penetration electrode so it often get stuck to 

metal. 

3. After painting, pinholes are observed on the 

surface. For removing these pinholes scrubbing 

with the help of emery paper is done. 

 

Generating ideas and action plan to overcome the 

problems: 

1. Using plasma arc cutter machine readily 

available in the shop can reduce time up to a 

certain extent since its cutting speed and 

penetration rates are higher. 

2. EN7018 can be used as an alternative electrode 

to EN6011. 

3. To reduce the occurrence of the pinholes the job 

can either be preheated or retardants must be 

added to the paint before coating.  

  

Implementation: 

On implementing the above solutions following data 

was obtained: 

 

3. CALCULATIONS 

 

As per the data collected following calculations of 

productivity using time study were made: 

Productivity = (Estimated Time/ Average time)                             

x100% 

 

Before implementation of solution: Actual time 

required for manufacturing process  

= 980 mins 

= 16 hours 20mins  

Allowances included: Personal needs (5%) = 49 mins  

                                          Retardants (5%) = 49 mins 

                                                    Rest (5%) = 49 mins 

Henceforth,  

Actual time after adding allowances = 980 + (49 x 3) 

                                                           = 1127 mins 

Total time taken to complete the process = 1355 mins  

Allowances included:  

Personal needs (5%) = 67.75mins 

Retardants (5%) = 67.75 mins 

Rest (5%) = 67.75 mins 

Total time after adding allowances  

=1355 + (67.75 x3)  

= 1588.25 mins 

 

Productivity = (1127/ 1588.25) = 70.9% 

 

After implementation of solution:  

Total time taken to complete the process  

= 1289 mins 

 

Total time after adding allowances  

= 1289 + (3 x 64.45)  

= 1482.35 mins 

 

Productivity = (1127/1428.35) = 78.9%  

% Increase in productivity =      

    New                  Old 

 Productivity     Productivity 

-------------------------------------                                                   

          Old Productivity  

 % Increase in productivity = (78.9 – 70.9)/70.9 

                                             = 11.2% 

  

4. RESULT 

 

According to the calculations following results were 

obtained;  
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The time and productivity comparison based on pre 

and post implementation of solution is shown in chart 

1.  

      Chart -1:  Time and productivity comparison 

 
Fig -1: CATIA image of column (final product) 

As per the data collected and calculations made, The 

total time was significantly brought down to 1482.35 

mins which earlier was 1588.25 mins. The overall 

time productivity of the process increased by 11.2%. 

 

5. CONCLUSIONS 

 

The study signifies that there are many benefits that 

may be obtained by implementing motion and time 

study in order to enhance productivity of the 

company, job efficiency, quality improvement and 

reduce the operation time for the particular part. It 

also concluded that the success of implementation of 

the motion and time study involves various factors 

such as experienced management committee, 

departmental cooperation, efficient planning and 

control. 
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