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ABSTRACT 

 

 At present scenario, Lean Manufacturing has become a worldwide phenomenon. It is quite successful in drawing the attention of 

industries of all sizes. A large number of organizations are following Lean principles and experiencing vast improvements in quality, 
productivity, customer service, and profitability. Lean Manufacturing is a systematic approach to identifying and eliminating waste 

through continuous improvement. This paper concerns about the case study of Automotive parts assembly Industry at XYZ Company, 

India and this work address the implementation of Lean principles through DMAIC approach to analyze the work tasks in a process to 
identify the non-value added activities, line stoppage and bottle neck points  at each stations. After analyzing the issue, some of the process 

time at assembly station takes more time over the takt time. For that, Lean principles are constructed to improve the production process by 

identifying waste and its sources. A noticeable reduction in cycle time and increase in cycle efficiency is confirmed. Hence by using lean 
principles and low cost automation in  the imbalanced line of that particular station in which total cycle time that exceeds the takt time is 

now brought within limit and helps to  minimizing several non-value added activities/times and simultaneously operator productivity also 

increased . 

 

Keywords: Lean Manufacturing, Line balancing, Productivity improvement, DMAIC. 

  

 

INTRODUCTION 

 

 Lean manufacturing was developed by Toyota 

production System which focus on eliminating non 

value added activities. It aims to eliminate waste and 

thereby to sustain profitability in an organizationThe 

core concept of lean manufacturing is pull production 

in which upstream provider will not produce product 

until the downstream provider demand them.In 

current scenario, lean improvement tools are being 

added to DMAIC (Define-Measure-Analyze-

Improve-Control) methodology.  

 This paper presents a case study of automobile 

parts assembly industry which faces the problems 

like line stoppage, waiting time and other non-value 

added activities. So after analyzing the issues, some 

of the critical process and bottle neck points are 

identified. This work addresses about the 

implementation of Lean principles in assembly line 

to improve the efficiency of process cycle time by 

means of introducing low cost automation and 

effective utilization of labour. So, the cycle time at 

each stages has been brought with in takt time by 

balancing the line at all stages and operator idle time 

was reduced. 

 

2. Define phase: 

 This work deals with reducing the non-value 

added activities at automobile assembly industry.In 

this phase we have defined the problem. The major 

problem occurring is line stoppage because of 

imbalanced operations prevailing in this automobile 
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industry. After intense brainstorming and thorough 

study of the assembly line, it was observed that cell 5 

(Post painting process) has more number of 

bottleneck points compared to all other stations as 

shown in Figure1. Cell 4 is fully automatic and there 

is no more human intervention. In cell5 there are 

totally 15 stages, out of this 6 stages are very prone 

to the non-value added activities such as line 

stoppage, over processing and waiting time.  

 

 
 

Fig. 1: Identification of Bottleneck stages. 

 

3. Measure phase: 

 In this phase we conducted a time study in cell 5 

for the 4 bottleneck stages. This time study is 

conducted for about 5 models of vehicle as shown in 

Table1 and time is noted for all process in stages by 

considering man time and machine time. And also 

total cycle time and takt time has been calculated for 

each model as shown in Table2.In this four stages 

there are 19 operators with takt time of 211 seconds 

per operator  

 
Table 1: Time study for all models  

 
 

Table 2: Total cycle time for all models. 
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4. Analyze phase: 

 After conducting the time study, it was analyzed 

that 2 models (XX4 & XX5) are exceeding the takt 

time as shown in Figure2. Model-XX4 and XX5 

have total cycle time of5486s and 5621s respectively. 

In this we considered model XX5 for further analysis 

on its main assembly and sub assembly at all 

stages.In this below table 3, main assembly time in 

stage 2 & 3 exceeds over the available takt time as 

shown in Figure 3. So the necessary actions to be 

taken in order to balance the activity within the takt 

time. 

 At stage 2, the mounting FTF lamp and Harness 

takes more time as 334s, which is more than the takt 

time as shown in Table 4. Because of this process, 

line stoppage occurs frequently. 

 

 
Fig. 2: Identification of model that exceeds takt time.      Fig. 3: Identification of Bottleneck stages- model XX5.  

 
Table 3: Analysis of stages that need improvement. 

 
 
Table 4: Analysis of stage2. 

 
 

 At Stage 3, each process time was analyzed with 

man and machine time to identify the operator 

idleness. In this Radiant coolant filling operation was 

done by an operator for 14s and the remaining filling 

time of 238s as shown in Table5, during that period 

operator will be idle.In Front tyre assembly, the 

operator works for 225s using torque wrench tool for 

tightening the 6 nuts. This tool does not ensure the 

tightening of nuts, so the operator may tighten the 

nuts more than the recommended torque limit. This 

leads the operator to over processing of operation 

and takes more time to complete the process. 

 Similarly at stage 4, Diesel filling and oil filling 

operation was carried out by an operator for few 

second, and while filling the fuel operator will 

remains idle. This leads to underutilization of labour 

and which does not add value to the industry and also 

to the customer. 
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5. Improve phase: 

 After analyzing the activities carried out at stage 

2, we decided to line balancing the operations and 

balanced the operator work as shown in Table 6. In 

that FTF lamp takes more time as 334s. Because of 

this only line stoppage occurs. So this can be shifted 

to sub assembly station and to reduce the waiting 

time, by that other operations cannot be affected and 

also eliminates line stoppage at main assembly 

station.  

 
Table 5: Analysis of stage 3&4. 

 
 
Table 6: Action taken in Stage2. 

 
 

 As show in above Table6, operator K has 

working for only 86s and operator L working more 

than 211s.By this operator L was over loaded, in 

order to reduce the work of Operator L the work has 

to be balanced equally among them. So the operator 

L work, stickering operation can be done by K. Thus 

operator L work has been reduced and equally 

balanced at stage2 and the improvement are shown in 

Figure4. Hence cycle time of stage 2 was controlled 

within the takt time. 

 In the assembly of Front tyre Fitment at stage 3, 

they are using torque wrench for tightening the bolts. 

It was analyzed that it takes more time as 225s and 

becomes fatigue to the operator. This difficulty can 

be overcome by using Nut runner. In that torque 

level will be fixed. So the operator will not have a 

fatigue and thereby cycle time was reduced to 115s.   

 In existing,there are 4 operators for 5 operations 

at stage 3 and 4 as shown in Table 7. After analyzing 

the man and machine time at two stages, it was 

identified that operator N works only for 24s and 

remaining time he remains idle for 238s. Similarly Q 

and R remains idle for 100s and 120s respectively. 

So the operators are in underutilization. In order to 

improve the operator utilization, N and Q are reduced 

to one operator. Similarly, O and R are reduced to 

one operator as shown in Figure5. Hence the operator 

idleness was reduced and also number of operators 

has been reduced to 2 operators for 5 operations. 

 Thus the bottleneck stages at cell5 has been 

reduced from 6 to 1 through implementing lean 
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principles as the result are shown in Figure6. In this 

non value added activities such as waiting time, line 

stoppage and operator idleness are identified and 

eliminated. So this implementation helps to minimize 

lead time and results in increasing productivity. 

 

6. Control Phase: 

 In control phase, improved state of assembly line 

should sustain forever, by periodically reviewing the 

process. For the improvement plan,Operation 

standards and layout should be updated.In order to 

run the assembly line within the available takt time 

there are certain lean tools such as 5s, kanban, 

kaizen, poka yoke, visual control system etc. These 

tools should be used to minimize the non-value 

added activities and aims to increase the 

productivity. 

 

 
 

Fig. 4: Improvent in Stage2 after balancing the operations. 

 
Table 7: Improvement plan for Stage 3&4. 

 
 

 

 
 

Fig. 5: Man machine chart for Stage 3&4. 
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Fig. 6: Result after implementing Lean principles in cell5. 

 

Conclusion: 

 This present work provides a case study of an 

automobile assembly industry to eliminate non value 

added activities by using lean principles in DMAIC 

process. Hence the imbalanced line of model XX5 in 

which total cycle time that exceeds the takt time is 

now brought within limit and simultaneously 

operator productivity also increased. It can be 

concluded that Lean manufacturing is a best suit to 

eliminate non value added activities and provides an 

excellent structural framework to the organization.  
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