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1. SELECTION OF THEME 

 

SELECTION OF THEME IS BASED ON THE ANNUAL POLICY (2012 ~ 2013) OF HONDA MOTORCYCLE AND 

SCOOTER INDIA PVT LTD. 

 

AS PER ANNUAL POLICY 

 

 

 
 

 

 

 

1. Boosting Customer satisfaction through robust outflow control system  

2. Strengthening system to ensure zero outflow of defects to customer. 

3. Strengthening Problem solving using structured 7 step kaizen story approach. 

4. Zero Defect activities  



 

 

 

Under this policy, department policy developed and after that Department Manager policy will 

introduced.  

 

MANAGEMENT INDICATOR: DEPARTMENT MANAGER POLICY: 

 

According to this policy:- 

 

 
 

 

1. Increase engine straight pass. 

2. Zero defect machine in zero loss line. 

3. Pm analysis project. 

4. Kaizen story /  IMP projects. 

5. Team suggestions 

6. Subordinate development. 

 

HMSI QUALITY POLICY : POLICY FOCUSED ON DEFECT REDUCTION BY STRUCTURED 7 STEP KAIZEN 

STORY APPROACH 



 

 

 

1.1 IDENTIFY THE PROBLEM 

 

To identify the problem we take the data of engine straight pass of three months. 

Before moving forward it is necessary to know the straight pass. 

yttStraight means the percentage of engine produced without any defect. 

 

Straight pass = No. of defective engine / No of total engine produced * 100 % 

 

Here I am showing the bar graph of 3 months of Engine straight pass. 

 

 
 

 

By this graph we can say that the average engine straight pass for the month of April, may, june is 

nearby 96 % which is 4 % less than the target i.e 100 %. 

 

 

Now the defect contribution for this 4 % department wise is given below. 

 

There are total 4 departments who feed the engine assembly and these 4 departments contribute for 

the engine straight pass. 
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SECTION WISE CONTRIBUTION FOR  ( APRIL ’12 ~ JUNE ’12 ) 

 

 

 
 

 

 

By this graph we can easily identify that the percentage contribution for the 4 % defect section wise are 

:- 

 

35 % contribution of engine assembly 

 

3.5 % contribution of crank case. 

 

60 % contribution of Supplier ( SQA ). 

 

1.5 % contribution of cylinder head department 

 

 

Now we can say that the top 2 contributing department area engine assembly and SQA. 

 

So for selection of theme and identify the problem I am taking engine assembly defect as an  

 

Improvement project which will be a step towards accomplish our company QA policy. 

 



 

 

 

 
 

 

By doing the parato Analysis we have taken top 10 defects and their contribution. Here we found that 

 

The stator plate leakage is the top most defects and having the contribution of 13.59 percent. 

 

By doing this analysis I have selected my theme of this project which is STATOR PLATE LEAKAGE  

 

FROM ENGINE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

2. UNDERSTANDING CURRENT SITUATION AND TARGET SETTING :-  

 

2.1 UNDERSTANDING CURRENT SITUATION:- 

 

Some of the major components of engine assy are given below. 

1. Crankcase right 

2. Crankcase left 

3. Cylinder head 

4. Cylinder block 

5. ACG ( alternative current generator ) 

ACG consist of 2 parts.  One is stator plate and second is flywheel or rotor. 

The function of this ACG is to provide the current for spark plug and various electrical circuits. The stator plate 

is stationary having the coils and rotor or flywheel is rotary. 

Now here i am showing the exploded view of engine to clear the component and assembly of engine. 



 

 
 

 

In this exploded view you can easily understand that the assembly of stator plate is on the left 

crankshaft in left crank case. 

 

This stator plate is fixed with two screws  in left crank case on left crankshaft, after that flywheel or 

rotor is mounted on crankshaft in such a manner so that it can cover the coil. 

 

 

 

 

 

STATOR PLATE 



 

ENGINE LEAKAGE TESTING MACHINE AND PROCESS :- 

 

 
 

 

 

After complete assembly of engine , engine is tested, we called it leakage testing. 

Leakage testing  machine principle is based on the comparison of master engine  ( Completely OK 

engine )with the leakage engine.  

We insert the air in both the engine at 0.2 bar. Then there is a stabilization time after filling  the air. 

 

If there is any leakage in the engine then the air in the master engine travel or moves towards the 

leakage one. The flow rate of the leakage or we can say that the flow rate of air from master engine to 

leakage engine is the leakage value. 

 

As per standard the leakage value is 40 cc/min. 

 

There is a provision on the machine that if there is any leakage engine detected than machine will give 

red light with buzzer. 

 

In the same fashion, if there is any ok engine , machine will give green light with signal as shown in fig 



 

 
 

 

Fig 2 

Fig 1 

STATIFICATION OF STATOR PLATE LEAKAGE MODEL, LINE, MONTH AND 

VENDOR WISE 



 

 

 
 

 

 

 

 
 

Fig 3 

Fig 4 



 

In first graph, it shows the percentage of stator plate defect in the month of April , May, June 2012. The 

Average of stator plate defect of these 3 months is 0.38 % in Quarter 1. 

 

In second graph, it shows the stator plate defect of Quarter 1 line wise. In this graph it is very clear that 

the defect is coming on each line and almost in equal proportion.  

 

Third Graph Shows the stator plate defect vehicle model wise. First one is for shine mode using two 

different vendors. Nipon and Denso are the two vendors who provides stator plate for the shine model. 

For shine model 0.41 % contribution of nipon vendor and 0.04% contribution of denso vendor. 

 

The volume of shine model is very high as comparatively  then the other 2 models so we are 

considering only for the shine model. 

 

In the last graph we can see clearly that for particular shine model, 89% leakage contribution is by 

nipon stator plate and only 11 % contribution is from denso stator plate.  

 

ASSEMBLY VIEW OF STATOR PLATE AREA 

 

 

 

 

 

 

 

 

 

 

 

CONTRIBUTING PARTS IN STATOR PLATE LEAKAGE : 

 

1. CRANK CASE LEFT ( INHOUSE PART ) 

 

 

 

 

 

 

 

 

 

 

2. CRANKSHAFT LEFT 



 

 

 

 

 

 

3. STATOR PLATE ASSEMBLY ( SUPPLIER ) 

 

 

 

 

 

 

3a. Stator plate 

 
3b. O’Ring 

 

 

 

 

 

 

 

3c. Oil Seal  

 



 

 

 

 

 

 

 

 

 

 

 

 

MECHANISM UNDERSTANDING OF STATOR PLATE LEAKAGE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This figure shows the assembly of stator plate with crankcase and crankshaft including there child parts of 

stator plate. 
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Stator plate consisting of three parts : First is O’Ring  on the outer side of the stator plate in the groove. Second 

is the oil seal in the inner dia of stator plate. 

This Stator plate rests in the crankcase left with a slightly interference fit. The inner side of the stator plate 

which is having oil seal slides over the crankshaft. 

In the figure. 3a shows the stator plate. 3b shows the o’ring between crankcase and stator plate. 3c shows the 

oil seal over the crankshaft. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

BREAK UP OF 1069 Nos. (0.68%) LEAKGAE ENGINE IN SUPPLIER M/s NIPPON BASED ON SEALING SURFACES 

  

 

This fig. shows the sealing surface of stator plate area. There are three points in this figure A, B, C. A represent 

the sealing surface between O’ring and LCC interface. B represent  the sealing surface between oil seal and 

crankshaft left interface. 



 

C represents the sealing surface between mounting bolt of stator plate and LCC interface. 

 

  

 

  

1. Represent the crankshaft and oil seal interface. 

2. Represent the mounting bolt and lcc interface. 

3. O’ring and LCC ( left crak case )  interface. 

 



 

 
 

 

BREAKUP OF LEAKAGE FROM THE VARIOUS SEALING SURFACE 

 

FROM THE SEALING PONIT A 50 % OF LEAKAGE OBSERVED. 

FROM THE SEALING POINT B 45 % OF LEAKAGE OBSERVED. 

FROM THE SEALING POINT C 05 % OF LEAKAGE OBSERVED. 

 

THIS DATA SHOWS THAT THE MAXIMUM LEAGAGE  OBSERBEVED FROM THE O’RING AND LCC 

INTERFACE. 

 



 

 

 

Crankcase left and crankshaft left with stator plate are the contributing parts. 

There are two suppliers of stator plate:  M/s Nippon  &   M/s Denso. 

Crankcase and crankshaft are common parts and manufactured in house.  

 

 

 

 

 

 



 

CONTRIBUTING PARTS FOR LEAKAGE FROM STATOR PLATE ASSEMBLY : 

 



 

 

 



 

 

 



 

 

 



 

CONTRIBUTING DIAMETER  COMPARISION: 

 

After doing analysis of all the parameter of oil seal we found Foreign material in and under the oil seal. 

In the same way after analyzing the O-ring parameter we found that the Thickness which should be 2(+- 0.07) 

actual found 1.88 and 1.90. 

Moreover in O-Ring  we found flashes on the surface of O-Ring. In O-Ring also there are some foreign material 

found. 

Rest of all the parameter are within the specification. 



 

 

Out of ten parameter of stator plate, there is only one parameter which is out of specification. 

Foreign material and dust found in stator plate 

Total five parameters were found out of specification, listed below 

1. Foreign material in oil seal. 

2. Foreign material in o-ring. 

3. Foreign material in stator plate . 

4. Flashes in o ring in parting line 

5. Thickness of o ring undersize. 

 

 



 

 

Now to ensure the o ring thickness we prepared a graph of O ring thickness and take sample population of 

O’Ring thickness. 

By measuring the o ring thickness of 30 nos we observed that out of 30, total 25 o ring diameter are out of 

specification. Lower than the lower limit. 

It means 83% sample population are out of specification. 

We also checked the stator plate o ring groove dia by take the sample population of 30 nos. all the 30 nos 

found within the specification. 

 

 

 



 

 

 

Now there are total 5 parameter on which we have to work. 

1. Oil Seal contamination 

2. O Ring Parting line and flashes. 

3. O Ring Contamination. 

4. Stator Plate Contamination 

5. O Riong Thickness. 

 

 

 

 

 



 

TARGET SETTING: 

 

 

 

 

The current status of Engine leakage is 0.38% which we have to reduce up to 0.05%. 

 

 

 

 

 

 

 



 

PLAN OF ACTION : 

 

 

 

 

In this I am showing my plan of action. I am doing this in 4 phases. 

First one is analyzing the factor, after that developing and implementing countermeasure against the engine 

leakage. 

Then confirm effectiveness. Whatever the countermeasure will be taken to eliminate the engine leakage, we 

have to check the effective of those countermeasure.  



 

And if those countermeasure are ok to eliminate the engine leakage then we have to standardize those 

countermeasure in the Standard Operating Procedure. 

 

ANALYSING THE FACTOR : 

  

 

For the foreign material in oil seal and o ring, we have done why why analysis and found that oil seal and o ring 

are being assembled in open area, exposed to environmental foreign material. 

The second thing is packing bins of stator plate assembly is not being covered. 

And the third is operator was not aware about the inspection  of foreign material. 



 

As a countermeasure of all these 3 reasons we have started stator plate assembly and inspection in closed 

chamber. Assembled component started packing in closed plastic bins. Check point for inspection is added in 

PDI Stage. Relay teaching has been started for the inspection of foreign material. 

  

 

Foreign Material/Chips  on stator plate o ring groove is the another observation. After doing analysis we found 

that packing bins are not being cleaned regularly. Air cleaning processes doesn’t ensures chips free stator plate 

to the next process.no check point fot the inspection of packed component for foreign material. 

As a countermeasure of all these , packing bins cleaning system started after each usage cycle. Compressed air 

used for cleaning/removal of loose chips on stator plate. Relay teaching has been done for the inspection of 

foreign material in packing bins at PDI stage. 



 

 

 

Against the phenomenon of O ring thickness less, when we have done why why analysis, we found that mould 

cleaning  and polishing is not being done regularly. The second thing is Mould/cavity wise inspection was 

missing. As a countermeasure polishing/cleaning done and frequency of cleaning fixed and being adhered. 

Mould /cavity, batch wise inspection started. 

 

 



 

 

 

Now we have done why why for flashes on o ring. We found that notch and tool maintenance frequency not 

fixed. Operator was not able to detected minor flashes by naked eyes. 

The first countermeasure is tool notches reshaped and its maintenance schedule fixed. 

The second countermeasure is magnifying glass provided for the visual inspection of O’ring. 

 

 

 

 

 

 



 

DEVELOPING AND IMPLEMENTING COUNTERMEASURES : 

 

 

 

By this figure I am trying to show the close chamber of stator plate assembly , due to which o ring, oil seal and 

stator plate will be free from any type of foreign material. 

 

 

 

 

 



 

 

 

This picture shows the poly packed plastic bins to avoid foreign material in o ring, oil seal and stator plate. 

 

 



 

 

 

This picture shows the packing bin cleaning after each cycle. Flow chart of this process is also shown in this 

picture. As  per flowchart after getting empty bin from vendor, bin has to be cleaned with water before feeding 

or packing the new stator plate. After washing the bins, stator plate is going to pack in washed bins and then 

move for dispatch to the customer. 

 

 

 



 

 

Now as a part of countermeasure of foreign material/chips on stator plate o ring groove we started 

compressed airspray in the groove so that the possibility of stuck chips inside the o ring will be zero. 



 

 

For the teaching purpose of man we prepared OPL (one point lesson) in which we have shown that what thing 

a person has to ensure before assembly. 

In this OPL person has to ensure the cleaning of chips from stator plate by using brush. 



 

 

 

As a countermeasure of O ring thickness we have started cleaning and polishing of mould to maintain material 

run radius. 

Tool and its notches reshaped to cut away the flashes from O’ring. 

Batch/Mould/Cavity wise inspection started to monitor the parameter within the specifications. 



 

 

Tool Life and its maintenance schedule has been made to control the process condition. In this figure we can 

easily understand that after sharpening the tool the generation of flashes is completely removed. 



 

 

 

We have started visual inspection of o ring by using magnifying glass  to arrest the flashes of o ring. 



 

 

CONFIRMING EFFECTIVENESS: 

 

 

 



 

After taking these countermeasure we achieved 55% of improvement till the end of Dec’12. 

 

 

Leakage reduced by 55% in model shine after implementing the countermeasure ( Dec’12 ) yet the 

contribution of Nippon is still 84%. 

So further analysis is required to achieve zero defect. 

 

 

 

 

 

 

 

 

 



 

ANALYSING THE FACTOR: 

 

 

 

After doing further analysis of total 148 nos of defect, we found that leakage contribution from the sealing  

surface A is the highest which is 91%. Point C is having 2% of leakage which is from mounting and LCC  

interface. And 7% leakage is found from oil seal and crankshaft interface. 

 

 

 

 

 



 

INVESTIGATE CHARACTERISTICS VALUE AND CURRENT SITUATION: 

 

 

O ring between stator plate groove and crankcase interface provide sealing in such a manner so that there 

must be no leakage. 

After doing comparision of two vendors Nippon and Denso based  on the sample population trend we found 

that 26% sample population are found between Mean and USL in Nippon supplier.it confirm minimum 

sealing 

In Denso vendor 97% sample population  found between mean & USL. It confirm maximum sealing. 

 

 



 

 

After  comparison of Stator plate, o ring and Crankcase dimension we found difference in the dimension of o  

ring groove.  The difference observed  between the range of stator plate o ring Groove dia in  leaked and OK  

engine. It is observed that the dimension which is coming out in leakage engine is on the lower side. but in ok  

engine it is found that the dimension lie between USL and mean.  



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

CONFIRM EFFECTIVENESS: RESULT  CONFIRMATION 

 

 

 

 

 

 

 

 

 

 

 

 



 

STANDARDIZING & ESTABLISHING CONTROL: 

 

 



 

 

 



 

 


