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Abstract – The automotive sector is an indicator sector that sheds light on the economies of the countries. As in every sector, 
the trend in this sector is to respond quickly to customer demand and to offer high quality, low priced products. Being a 
company on a global scale, it is the goal of all managers to remove was ted resources and achieve an effective workflow. This 
is exactly what the "Lean Production" philosophy tries to achieve. Lean production can examine the work do nein threegroups: 
the necessary, the unnecessary, and the obligatory ones. In this sense, it is necessary to determine unnecessary job sand remove 
them from the processes. In this study, in the company Toyota O to motiv Sanayi Türkiye A.Ş., the improvement activities 
carried out by adhering to the lean production techniques in a selected production cell was explained. Within this scope, it is 
aimed to set the standards of the production cell specified in the automotive factory and to ensure that operators can operate in 
accordance with these standards.In theprocess,detailed business analysis has been done and the characteristics of the flexible 
work for celine have been determined to increase productivity by eliminating unnecessary jobs from the process and toen sure 
that the process works with full efficiency. These seemingly simple improvements on this side have increased 
efficiency,eliminating situations that could cause ergono micproblems for working operators and reducing the cost per person. 
 
Index Terms - Kaizen, Just in Time Production, Lean Manufacturing Techniques 
 
INTRODUCTION 
 
Thereasonfortheemergence of 
thenewgenerationproductionstrategiesthatworkeffecti
velyandefficiently in today'sproductionsystems is 
thatthepleasureandpreferences of 
theproductionsystems can now be met in a veryshort 
time. It is consideredthatLeanProductionSystem is 
themostimportantandmostsuccessful of 
theseproductionmethods. 
1.1. LeanProductionSystem 
The Toyota 
ProductionSystemwasadoptedbymanyJapanesefirmsa
fterthe 1973 oilcrisis. The main purpose of thesystem 
is topurifythevarioustypes of wasteshidden in a 
firmbyremediationactivities [6]. 
 
Fortheconcept of "lean", 
 Loweringthehumaneffort in thefactory, 
 Lowering theproductionareain to half-size, 
 Loweringtheinvestment in toolsandequipmentin 

to half-size, 
 It can be mentioned as in ordertodevelop a 

newproduct in half of the producing time, 
reducing theengineeringperiod into the half time. 

Every time thisgoal of "half-size" is achieved, 
theleanthoughtprocessfallsintotheprocess of 
rebuilding.This 
beliefalwaysleadstoleaningbyfindingmorewastesthatn
eedto be saved[1].Formoreinformation on 
leanmanufacturingsee… 
1.2. LeanManufacturing Techniques 
1.2.1. Kanban 
In the Kanban system; the starting point is the cards that control and 
carry out the process from the raw material to the delivery of the 
product to the customer. The result of the application of this system 

is thatthe stock level is reduced to a minimum, excess production is 
prevented and waste is reduced to the least [3]. 
 
1.2.2. MoldReplacement in Single-DigitMinutes - 
SMED 
Moldchange in a minute is betweentheproduction of 
thelast part of a lotor party andtheproduction of 
thefirsterror-freepart of thenext lot or party. SMED 
consists of parts, tool, toolrecovery, partsreplacement, 
installation, adjustment. The shortening of SMED can 
be considered as a leanmanufacturingtechnique that 
has greatcontributiontotherealization of Just in Time 
production, whichenables model changesto be realized 
at theearliest time. SMED 
timesareoftenabbreviatedforreasonssuch as 
patternrotation, smallerbatch size, 
shortertransitiontimes, lessinventory in production, 
highercompetitionpower [8]. 
 
1.2.3.  5S Technique 
The 5S technique in Japanese is theabbrevation of 
thetermsSeiki(Sorting),Seison(Cleaning),Seiketsu(Sta
ndartization)andShitsuke(Discipline) [6]. 
Thesewordsaredefined as a set of 
rulesrelatedtoorderactivities. Startingwiththesefive S 
letters, thetechniquehelpscompaniesto be confident in 
thecleanlinessandorganization of theirworkplace [4]. 
Thesestepsareapplied in 
ordertoremovemistakesthathave not 
beennoticedbefore. Waste is prevented. Jobs can be 
completed in a shorter time. 
 
1.2.4. PokeYoke 
Ohno refers to the Poka-Yoke technique as the electro-mechanical 
devices commonly used in assembly lines which prevent the wrong, 
incomplete and faulty parts enter into the forthcoming processes. 
This is where the error is detected [7]. 
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1.2.5. Total ProductiveMaintenance 
Total productivemaintenance is thesum of 
theeffortsthatareaimed at 
achievingthemostefficientuse of tools, 
equipmentandmachineswiththesimplestdefinition [2]. 
 
1.2.6. Kaizen 
The word "Kai" means “change” in Japanese; "Zen" 
meansgood, better. Kaizen, on theotherhand, 
meanscontinuousimprovement in terms of 
reachingbetter, developing, orgenerally the continuous 
improvement. Thisword is used in Japan as a form of 
continuousdevelopmentratherthanconstantdevelopme
nt. BecauseKaizen is thought of not only as a 
systemwhen it is usedonly in business but also as a 
way of life. Applicable at home, at work, at schooland  
inshort, anywhere andanytime[5]. 
 
1.2.6.1. Kaizen Process 
The concept of Kaizen is directly relatedwith 
processes. If the results are to be improved, it is 
necessary to improve the related processes. Another 
feature is that everyone needs participation. 
Development will be collectively provided through 
collective teams. The PUKO cycle is the basic 
approach to the Kaizen (continuous improvement). 
The definition of the PUKO is as follows: Plan, Apply, 
Check, Take Precaution, respectively. This cycle is a 
series of activities for improvement. 
 

 
Figure 1. PUKO Cycle 

II. ABOUT TOYOTA  
 
Toyota Automotive Industry Turkey Inc. is one of 
Toyota's production facilities in Europe. Toyota 
Turkey, which produces Verso, Corolla and C-HR 
models, was established in the county of Arifiye in 
Sakarya province. Most of the production is exported 
to more than 30 countries, the majority of which are in 
Europe. 90% of Toyota Turkey's shares are owned by 
Toyota Motor Company and 10% by Mitsui & Co. 
Ltd. company. 
Today, Toyota Turkey is one of Toyota's 10 largest 
factories outside Japan with a production capacity of 
170,000 vehicles per year. At the same time, the 
company is one of the biggest production companies 
in Turkey.The Toyota Turkey Plant has a total area of 
917,000 m2 and closed area of 225,000 m2. The 
production processes within the factory are in the form 

of press, welding, paint and assembly. With a total 
investment of 1.4M euros, the factory employs about 
5,600 people. 
 
III. DEFINITION OF PROBLEM 
 
In this study, in Toyota Otomotiv Sanayi Türkiye A.Ş., operating in 
Sakarya,in the Ronoji area designated by the company, the problem 
of time wastage was addressed due to the unnecessary work that the 
operators had to do due to the order of the line in the standard works 
were handled. This time-wasting effect had a negative effect on 
productivity. However, there was a cost increase in the number of 
men working shifts due to the time wasted. There was also the 
possibility of ergonomic problems due to the unnecessary work that 
the operators had done.This application is in line with the lean 
production concept determined in the automotive factory andaims at 
eliminating the waste in the current situation to prevent waste of 
time, to improve the efficiency of the process to the top level by 
improving the flexible manpower line features of the processes. It 
also aims to reduce the cost per man by making time gains and to 
prevent ergonomic problems that may arise in the future. 
 
IV. ANALYSIS OF EXISTING SYSTEM  
 
In order for a vehicle's body to form, it has to be 
processed in 3 different zones. These working areas 
are called Under Body, Upper Body and Shell Body. 
The lower parts of the body are produced in the Under 
Body line. Parts on the upper and side surfaces of the 
body are produced in the Upper Body line. Lower 
parts produced in the lower body, upper and side 
surface areas are assembled and transformed into the 
main body. The external unit of the body is made in 
the Shell Body line. The production flow and working 
areas are shown in Figure 2. Problems in the current 
situation were found by examining the Ronoji zone 
where the parts were strengthening the side surface of 
the vehicle in the Upper Body line. Various analyzes 
were conducted to examine and improve the current 
situation. These analyzes are: 
A. Video Analysis: A type of analysis to find the start 
and end times of operations by dividing the operations 
performed by an operator into small pieces. It is done 
to capture the tasks performed by an operator instantly 
and to see clearly the tasks performed. In the video 
analysis form, the order number of the task, the name 
of the task performed, the start time, the end time, the 
time difference between tasks, the manual time, the 
automatic time and the total time of task are 
calculated. 

 
Figure 2.Production Flow and working zones 
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B. Standard Work Analysis: With this analysis, all 
tasks performed by an operator are determined step by 
step. After the video analysis, the time generated in the 
video analysis form is transferred to the standard 
working analysis form. The total time, maximum and 
minimum durations of the cycle duration are 
determined, and the maximum repetition time after the 
minimum duration is regarded as the tact time. All 
transactions made are considered as standard works. 
 
C. Standard Work Combination (SWC): An 
analysis of the movement of an operator. This standard 
work combination includes the operations performed, 
the operation number, the manual work, the automatic 
work, the walk, the periodic work, the tact time, the 
actual line tact time, The operator's waiting period. 
The cumulative graph of the next operation is 
generated by entering the times for the tasks 
performed according to the manual, automatic and 
walking modes. All of these steps are performed for 
the optimal tact time, and the actual duration of the tact 
time, the duration of the operator's turnover and the 
duration of the operator's waiting time are determined 
graphically. 
 
D. Opr Analysis: This is the line efficiency analysis. 
Opr analysis is an analysis that can determine how 
many lines, how many stops are there occurring and 
why they stop, calculates the additional interventions 
to make the line work properly, and finds out the 
problems that lead to inefficiency. 
With the analyzes described above, it was observed 
that there were problems in the Ronoji District of the 
Upper Body line and the problems existing in this 
process were as follows. 
 Operatorshavebeendoingwalking faultsin the line 

ofoperations. 
 Operatorshaveleft theitem on theswivelstand,and 

movingtotheback of theitem. 
It has been observed that the time problem is occuring  
from walking faults in the Ronoji District and it was 
also found that operators could risk ergonomic 

problems due to the unnecessary work of leaving the 
parts on the swivel stand and moving backwards of it, 
and the risk of work safety arising from the fact that 
the operators moved behind the parts due to the 
proximity of the swivel stand to the automatic line. 
 
V. APPLICATION 
 
In Ronoji RH Zone, the sabesy (parts) are built where the right side 
surfaces of the vehicle are strengthened. In Figure 3, the top view of 
the zone and the work steps of the operator are drawn with a 
spaghetti diagram. 

 
Figure 3. Spagetti Diagram 
 
Inorderto be abletoseethewastes, 
thestandardworkanalysisand theworksteps of 
theoperator havebeenexamined. 
OperatorfirsttakesHoistToolandgoestoTakeoutarea. 
Fromthere, Ronojipicksupthe RH S / A (rightpart of 
thevehicle) andcomesbacktothe swive ling stand, 
leavingthesabesytothestandandbehindthestand. When 
it passesbehindthepiece, it 
pushesthebuttonandcallsthenexttrack in 
theTakeoutfield. He thentransfersthesabesytodaisha, 
setstheemptyhooktodaishaforthenexttrack, 
andreturnsto his homeposition. The total time 
wasfoundby time 
analysisaftertheworkstepswereexamined. (Table 1). 
 

NO STANDART WORK DEF. AVER. (sec.) MEAS. 1 
(sec.) 

MEAS. 2  
(sec.) 

MEAS. 3  
(sec.) 

VALUE ADDED / NOT 

1 Take Hoist Tool 1 1 1 1 Value  
added 

2 Go to Takeout 5 5 4 5 Value  
added 

3 Ronoji RH S/A take part 1 1 1 1 Value  
Added 

4 Come to swiveling Stand 2 2 2 2 Not Value added 
5 Ronoji RH S/A Leave the part on the stand 2 1 2 2 Not Value added 
6 Ronoji RH S/A move back of the part 10 9 10 10 Not Value added 
7 Ronoji RH S/A Take the part 2 2 1 2 Not Value added 
8 Ronoji RH S/A Transfer the part to Daisha 10 10 10 10  Value added 
9 Come back to Home position 5 5 5 5  Value added 

Table 1.CurrentSituationRonojiTakeout Time Analysis With in completing the time study (Table 1), the operation types of the 
operation steps in the station and the operation types value added and not value added were determined. In total 38 seconds 

operation, 22 seconds (57.89%) value added work, 16 seconds (42.10%) is not value added work (waste). 
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Figure 4. WorkShare 

 
For determining the reasons of wasted work, a fishbone diagram and brain storm have been applied from problem 
solving techniques. With the brain storm, the existing problems are identified and placed on the fishbone diagram 
(Figure 5). 

 
Figure5. FishboneDiagram 

 
As shown in Fig. 6, in thepre-Kaizen case, theswivelstandoccupiedspace in theoperator'sworkareaandformed 
atripandfall risk for the operator. Inthe post-Kaizencase, a newsystemwasdevelopedby taking out 
theswivelstand,and adding a new folding system for the riskysituationsandavoidingextraworkfromtheoperator's 
swivel stand. (Figure 7) 
 

 
Figure 6. Pre-KaizenFigure 7. Post-Kaizen 

 
Additionally, as shown in Figure 8, in pre-Kaizen, theoperator had toturnbackand workin the automatic line,  and 
thiswas alsodetermined in the unwanted work group. Withthe new systemdeveloped, this alsohas beenovercome. 
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Figure 8. Pre-KaizenSwivelStand 

 
Figure 9. Post-KaizenSwivelStand 

 
Figure 10.Post-Kaizen Swivel Stand 

Afterthe new application has been used, the time study has been alsodoneagain. 
 
NO STANDART WORK DEF. AVER. (sec.) MEAS. 1 

(sec.) 
MEAS. 2  
(sec.) 

MEAS. 3  
(sec.) 

VALUE ADDED / NOT 

1 Take Hoist Tool 1 1 1 1 Value  
added 

2 Go to Takeout 5 5 4 5 Value  
added 

3 Ronoji RH S/A take part 1 1 1 1 Value  
Added 

4 Come to swiveling Stand 2 2 2 2 Not Value added 
5 Ronoji RH S/A Leave the 

part on the stand 
2 1 2 2 Not Value added 

6 Ronoji RH S/A move 
back of the part 

10 9 10 10 Not Value added 

7 Ronoji RH S/A Take the 
part 

2 2 1 2 Not Value added 

8 Ronoji RH S/A Transfer 
the part to Daisha 

10 10 10 10  Value added 

9 Come back to Home 
position 

5 5 5 5  Value added 

Table 2.RonojiTakeout Time Analysis After Improvement 

The dark-coloured operations on the table (16 seconds) were removed from the working station. Therefore, the time for these operations were 
reduced and the total workmanship  was reduced from 38 secondswhich is the pre-kaizen status to 22 seconds. Workmanship at the Ronoji 
station has been also reduced by 42%. The Hoist Tool has been revised in size within the photocells in the zone have been shifted and the 
swivel stand has been canceled. 
The reason for this is that the operator not have an ergonomic 
problem when taking the hoist tool and avoiding the risk of dropping 
the sabesy piece on the himself Since the swiveling stand is canceled, 
the operator does not go behind the parts and work with his face 
towards the automatic line. This will remove the risk of work 
security that may occur. Also, in the pre-kaizen case, the operator 
had the risk of falling over the swiveling stand. With the 
cancellation of this tool, both the work place was earned and the risk 
of trip and fall was avoided. 
 
In addition, also in Ronoji LH zone, the yokoten (repetition of the 
same works) has been eradicated from the same wastes. With the 16 
seconds earned, the operators began to take part in the sabesy source 
of the different model vehicle found in the same station. 
Earnings; 
 

In practice, the workmanship of 38 seconds was reduced to 22 
seconds. In this case the labor gain per vehicle is 38 - 22 = 16 
seconds. 
The average labor cost per minute is 0.28TL. In this case, the labor 
cost per vehicle is 0.005 * 16 = 0.08 TL. 
The company's daily production of 2017 is 960 vehicles. 
Accordingly, the daily earnings of this study were 960 * 0.08 = 76.8 
TL.Also the same improvement work has been done in the Ronoji 
LH region, and the total daily cost has been 153.6 TL. 
 
CONCLUSİON 
 
Lean Manufacturing can be defined asresponding to the customer 
request individually within using the least amount of resources and 
using all the production factors in the most flexible manner and 
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taking advantage of the potentials all the time by the cheapest and 
faultless production. 
 
Lean production is not a difficult method to 
implement. However, in the applied firm, all 
employees need to believe and own the lean 
manufacturing philosophy and require intense 
discipline. Because of unstocking production, it 
requires very precise production planning and material 
supply. Otherwise, flow lags in the operator's station 
will affect the entire system and disturb the flow. 
Every point of production should progress at the same 
rhythm and this rhythm should never be broken. Any 
kind of waiting, transportation, walking, malfunction, 
improper process that is considered to be a waste in the 
lean manufacturing system should be eliminated and 
all employees should participate in this philosophy.  
In this study, a kaizen activity made in an automotive 
company is explained. In the case of the side surface 
parts of a vehicle, there is an attempt to reduce the time 
losses experienced due to unnecessary work. 
 
With the applied kaizen work, the workmanship of 38 
seconds in the Ronoji station was reduced to 22 
seconds, saving 43% workmanship. Non-value added 
work steps have been removed from the operation. 
Since the wastes found are also in the working area in 
the left side of the same station, the sameoperations 

were also applied to that area. Thus, a daily savings of 
153.6 TL was saved from the wasted operation. 
 
As it can be seen in this study, as long as the 
continuous improvement philosophy is adopted and 
applied with lean production techniques in an 
enterprise, the customers will be offered much faster, 
lower cost and quality products as beingin continuous 
improvement. 
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