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I. INTRODUCTION 

 

Production planning critically enables a business to 

balance capacity with demand so maximising its pote 

ntial by using the most effective process and mana 

gerial operations, with a strong workforce, robust 

controls, happy customers and optimal profits. This is 

achieved through streamlining costs, process times 

and key resources as diverse as raw materials, staf 

fing and product delivery.Understand production cap 

acity, with an appropriate management structure at 

every level that recognises potential change and stro 

ng communication, and that business will succeed.  

 

To improve production planning, production capacity 

must be measured, tracked and documented based 

on past performance, present needs and future 

demands. This must include, for effective planning to 

meet future market demands, accurate measurement 

of current resources such as machinery, raw materials  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and staffing. Production analyses should determine 

production steps, enable a process ‘roadmap’ to be 

created, and be available to key staff at relevant 

levels of the business. 

 

Processes should be logged in the right order, 

allowing for average timings and the likelihood that 

things might not happen in sequence. Road mapping 

identifies the entire process and useful techniques 

such as standardisation,waste resource identification, 

and efficiency principles suchas ‘lean manufacturing’. 

 

Having assessed production capacity, the next step is 

‘how to get there’. This involves key resources such 

as (but not limited to) staffing, raw materials, equip 

ment and machinery, transport and waste manage 

ment. As production steps are defined, plans need to 

meet these with the most efficient methods. 

Abstract- Production planning critically enables a business to balance capacity with demand so 

maximising its potential by using the most effective process and managerial operations, with a strong 

workforce, robust controls, happy customers and optimal profits. The aim of this study is to study and 

implement the lean tools and to reduce lead time without much affecting the current working systems 

in a small scale automotive component manufacturing industry. In this study, an attempt was made in 

increasing the capacity of a machining cell with appropriate lean techniques. The enhancement of 

capacity was to be completed with zero capital investment. Findings: A lean approach by using value 

stream mapping and line balancing was adopted to improve the performance of the manufacturing 

cell. By collecting the past production data and deciphering the information, gaps were identified for  

enhancement. Single Minute Exchange of Dies (SMED) was used to regulate the production and Kaizen 

was also introduced in all work stations. Leveled operator loading for output consistency was 

suggested. Finally capacity intensification was achieved without any major capital investment. 

Application/Improvements: Implementation of lean tools reduced the setup time and idle time. The 

overall lead time got reduced from 6.9 days to 3.6 days and total cycle time got reduced from 170 to 

140 minutes and the customer demand was also met on time by the execution of lean tools. 
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Using‘open time’ the time cushion permitted to elap 

elapse between steps, assists the smooth flow in 

production. Successful planning enables open time 

to be built in and managed so it’s not inefficient but 

ensures optimal working capacity is reached in all 

areas without being exceeded. Successful businesses 

never plan to work at full capacity and always leave 

space for unforeseen changes that will inevitably 

occur. 

 

Changes to processes must be documented, review 

ed, communicated, implemented and monitored– e.g 

fluctuating customer demands and market trends will 

affect staffing,materials,machinery,and so production 

capacity must be changed accordingly. 

 

II. LITERATURE REVIEW 

 
Murali etal.(2020)presented improve productivity of 

a furniture manufacturing company. Demand fore 

casts play a crucial role in productivity, improvement 

and production planning analysing the problems 

associated with it and there by tackling over produ 

ction and shortage.Demand forecasting was analysed 

using three(simple moving average method, weig 

hted moving average method, seasonal regression 

method)different methods in which seasonal regr 

ession was found to be more accurate for the current 

scenario. This method reduces the deviation of fore 

cast by 17.37% which will result in better visibility 

thus by improvement in productivity. 

 

Chaudhary et al.(2020)presented the importance of 

value stream mapping (VSM) in a lean manufacturing 

environmentin an Indian electrical appliance industry.  

This research aims to highlight how lean tools can be 

utilised to reduce the bottleneck,meet customer dem 

and and increase productivity. A current state mapp 

ing study was conducted to find the areas of improve 

ment. Several lean tools were implemented to deter 

mine the production pace. The study reveals that the 

wiring and connection works tation had maximum 

bottleneck value; hence, the customer demand was 

not met. Furthermore, wire less conn ection as an 

intervention was introduced in the production pro 

cess to reduce the bottleneck in the cycle time.The 

improvement can be visualised through future state 

VSM. Lean tools along with some small interventions 

could play a significant role in improving the 

productivity of the company. 

 

Punna Rao et al.(2020) presented the importance of 

lean techniques implementation in a medium scale 

belt manufacturing industry. This research study 

helps to exhibit the existing hidden potential in the 

selected industry as well as a selection of appropriate 

techniques for productivity improvements. Also, it 

aims to eradicate wastes and non-value added activ 

ities at every stage in order to enhance the overall 

productivity. From the results after implementation 

of appropriate lean techniques it was found that, the 

lead time was reduced about 1256 minutes and the 

overall production was increased by about 9%. 

 

Logesh et al.(2020) presented continuous involve 

ment of lean manufacturing in all stages of the prod 

uction process in identifying and eliminating waste. 

Electrical components manufacturing involves hazar 

dous chemical powder molding at high pressure to 

produce electrical switches and switchboards. This 

Manufacturing process involves risk for employees 

and the environment. Green manufacturing is the 

process of manufacturing and developing eco-frien 

dly products that do not harm customers, employees 

and using it. Green manufacturing emphasis on 

environmental pollution such as wastewater manage 

ment and supply,environmental protection, pollution 

control, regulatory compliance, recycling of wastes 

and other issues associated with it. Research explains 

the effect of green manufacturing in the electrical 

component manufacturing industry after the 

implementation of lean tools. 

 

Sartalet al. (2020)presented the evolution of the 

Water Circularity Index and labor productivity in a 

lean environment. The paper highlights 5S practices 

that enable the creation of a proper working environ 

ment to simultaneously improve water efficiency and 

plant performance. In fact, the results obtained con 

firm  that the join implementation of lean-CE initi 

atives  can reduce water usage about 45% by improv 

ing the water circularity at the same time that labor 

productivity increases by 20%. 

 

Rama Subramaniam et al.(2020) presented A study 

carried out ina garment industry located at TIRUPUR 

,TAMILNADU,INDIA,at sewing section to  identify non 

productive actions so as to eradicate them for saving 

time, cost and improve internal throughput time. 

 

Ghatorhaet al.(2020) presented the use of lean man 

ufacturing in a press manufacturing industry to impr 

ove productivity through increased material removal 
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rate of boring operation.A flange fixture is develop 

ed and it has reduced the machining time by 9.5 h. 

Mor, Rahul S et al. (2019) presented the non-value- 

adding activities (NVAs) of core making process and 

to eliminate them through the standardization-of-

work (SW) procedures in a manufacturing company. 

 

Jamadaret al.(2019) presented a value stream map 

for a compressor assembly company in Emerson Cli 

mate Technologies, India Ltd. Atit. The main aim is to 

identify, analyze and eliminate waste in the shop 

floor which is any activity that does not add value to  

their final product, in the production and assembly 

process. Value Stream Mapping has the one of the 

too which status of finding waste in manufacturing, 

production, assembly and business processes by iden 

tifying, control and removing or streamlining non-

value-adding steps and processes. 

 

Hamjaet al. (2019) presented knowledge about the 

effect of lean on productivity and OHS in the RMG 

industry. A systematic review of the available peer-

reviewed studies of lean in RMG and its related 

effects on productivity and OHS. 

 

Punna Rao et al. (2019) presented the productivity 

of spool casing assembly used in horn armature core 

per shift by using method study, time study and 

VSM. Cycle time for each operation of the product is 

determined by time study and the value added, non-

value-added activities and transportation wastes 

occurred in the current state process identified and 

plotted in the current state VSM.The future state 

VSM was developed to reduce unnecessary wastes 

such as transportation,inventory, waiting which occu 

rred in the current state VSM.Both current and future 

state time study are simulated using Flexsim simu 

lation software. From the observed results it was 

found that P3 and P5 model productivity was improv 

ed by about 5.5% and 6.5% respectively after implem 

entation of appropriate lean tools. 

 

Taifaet al. (2019) presented the reduction of cycle 

time for productivity improvement in the manufac 

turing industry. In industries, cycle time should be 

focused due to the high need of balancing man, 

machine, materials, methods and management. It 

must be renowned that the reduction of cycle time is 

not an easy task. 

 

Dresch etal.(2019) presented a method for assisting 

micro and small companies of the industrial sector 

with the adoption of Lean practices. The paper out 

lines the method construction steps, which used a  

design science research approach. 

 

III. RESEARCH METHODOLOGY 

 
The aim of the study is to improve the spare capacity 

through elimination of losses through kaizen, line 

balancing, SMED and to investigate the present state 

VSM and in turn by reducing the lead time in the two 

wheeler engine casing manufacturing industry locat 

ed in  Bhopal. Based on the above literature this res 

earch work shall serve as a pilot in ensuring a sustai 

nable development through implementing of VSM 

strategy in two wheeler engines casing manufacturi 

ng industry, which shall improve the manufactured 

goods value and also its maintain ability  as well as 

decrease the total cycle time. 

 

 
Fig 1. Methodology flow chart. 

 

IV.RESULTS AND DISCUSSION 

 
In the selected manufacturing industry the machine 

shop was having advanced CNC machines and conve 

ntional machines. Skilled workers were working in 

the appropriate machines to obtain the maximum 

output. The description of the machines with their 

running capacity along with the man power is given 
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in the following Table 2. The cycle time was studied 

based on the capacity of machines available per day 

and the maximum capacity used by runners was also 

studied for each machine. The following Figure2 

shows the graph on the capacity of machines avail 

able per day and the maximum consuming time used 

by runner parts.  

 

Table 1.Percentage of runner, repeater and stranger. 

Parts No. of 

Varieties 

Varieties 

in % 

Total 

No. of 

Volume 

Volume 

in % 

Runner 10 18.52 1715 61.76 

Repeater 16 29.63 872 31.40 

Stranger 28 51.85 190 06.84 

Total 54 100 2777 100 

 

Table 2. Details of machines with capacity. 

Description of Machine Working 

Capacity/ Day 

(mins) 

Man 

Power 

Allotted 

Linear Tool CNC Lathe 

(LMW AL 22-B) 

1380 3 

Vertical Machining 

Centers (BFW) 

1380 3 

Vertical Machining 

Centers (BFW) 

1380 3 

Center Lathe Machine 

(8ft, 16 X 14 Inches) 

420 1 

Internal Grinding Machine 

(BDU 300/1500 CNC) 

420 1 

Universal Milling 

Machine (HMT FN2U) 

420 1 

Vertical Milling Machine 

(MITR DRO) 

420 1 

Bench Drilling(Itco) 420 1 

Horizontal Broaching 

Machine (HMTRW 16) 

420 1 

Hydrostatic Testing 

Machine 

420 1 

 
Fig 2. Machine working capacity vs time used by 

runners. 

 

1. Pareto Analysis: 

The Pareto analysis was carried out to calculate the 

losses of various operations performed in vertical mill 

ing centers-1.The operation losses and cumulative 

percentage of losses for various operations are given 

in Figure4 and it was clearly found that the fixture 

setting loss of 35 minutes and tool setting/breakage 

loss of 20 minutes play a major role for minimizing 

the available capacity. For increasing the available 

capacity of VMC-1 fixture setting time and tool sett 

ing/breakage loss time have to be minimized.  

 

Fig 3. Monthly losses in runner model machine. 

 

Based on the Pareto analysis, the following sugge 

stions were made for taking necessary action to 

reduce the major losses. To minimize the fixture 

setting time the zero point clamping system has to 

be introduced through SMED. A chart for tool setup 
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and cutting parameter standardization has to be 

displayed in each process to minimize the tool 

setting and break age loss time. Online machine 

programming has to be  eliminated by off line mach 

ine program ming to reduce the programming loss. 

 

Fig 4. Pareto diagram for Losses in VMC-1. 

 

2. Current State VSM Model: 

The current state VSM model was developed as per 

the data collected in the existing system and the 

same is given in the following Figure 5. The existing 

VSM processes were studied and the TAKT time was 

calculated. 

 

Fig 5. Current state of VSM model. 

Fig 6. Cycle time before line balancing. 

 

3. Future State VSM Model: 

The future state VSM model was developed based on 

the current state VSM model. The proposed sugge 

stions with line balancing for improving the current 

position of the industry are shown in the following 

Figure 8.  
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Fig 7. Cycle time after line balancing.(red colour 

indicates line balanced). 

 

From the future state VSM it was found that, the 

NVA activities were reduced by using suitable lean 

tools.  

 

Based on continuous improve ments the lead time 

was reduced from 6.9 days to 3.6 days and the total 

cycle time also reduced from 170 minutes to 140 

minutes after implementation of appropriate lean 

tools like line balancing, SMED etc. 

 
Fig 8. Future state of VSM model. 

 

V.CONCLUSIONS 

 

The study was carried out in a machine shop in a 

small scale automotive engine casing manufacturing 

industry. The lean tool like VSM, SMED and line bala 

cing was implemented to identify and eliminate the 

non value added activities for reducing the cycle time 

and lead time.  

 

Based on the above analysis and results the following 

conclusions were drawn. 

 The available NVA activities were identified from 

the current state of VSM and opportunities for 

improvement were recognized and future state 

VSM was constructed. 

 Operator’s disagreement due to parts descriptio 

nwas reduced and also customer satisfaction was 

increased by Kaizen.Since the deliveries of prod 

ucts were made faster,customer satisfaction incre 

ased and hence the productivity also increased. 

 Lean execution in the excising system reduced 

setup time and idle time with the help of line 

balancing. 

 By implementing standard operating procedure, 

total cycle time has been reduced by 18% i.e., 

from 170 minutes to 140 minutes. 

 The study carried out by these tangential activit 

ies specified that the application of VSM in engi 

ne casing manufacturing has resulted in reducing 

the total lead time from 6.9 days to 3.6 days and 

in meeting the customer demand on time. 

This research was carried out on VSM in machine 

shop consisting of CNC and conventional machines  

only.This could be further extended in the operations 

of similar manufacturing components with additional 

lean tools like 5S, TPM, etc. 
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