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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
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Zero Defect activities

4

Boosting Customer satisfaction through robust outflow control system
Strengthening system to ensure zero outflow of defects to customer.
Strengthening Problem solving using structured 7 step kaizen story approach.



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

introduced.

MANAGEMENT INDICATOR: DEPARTMENT MANAGER POLICY:

According to this policy:-
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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 | am showing the bar graph of 3 months of Engine straight pass.

Engine Straight Pass (%) — Apr’12~jun’12

100.0

99.0 |

98.0 -

97.0

96.0 |

95.0

Straight Pass %

94.0 |

93.0

Apr'l2 May'12 Jun'12

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.



SECTION WISE CONTRIBUTION FOR ( APRIL’12 ~ JUNE ’12)

m50A mEngne A=y wmCrankaze m Cy Head

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 | am taking engine assembly defect as an

Improvement project which will be a step towards accomplish our company QA policy.
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Engine leakage from Stator Plate area is the major defect contributor (13.59%) in engine assy.

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 | 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:-

[ This theme is related to Stator Plate area of Engine ]

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

Crankcase right

Crankcase left

Cylinder head

Cylinder block

ACG ( alternative current generator )
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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.



EXPLODED VIEW OF ENGINE |
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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.



ENGINE LEAKAGE TESTING MACHINE AND PROCESS :-

Leakage Testing Process NG-Condition

Leakage
Value
<40 cc/min

ENGINE MI — QUALITY GATE

Leaked engine is detected at the leakage testing machine on the quality gate of Engine Assy by
red signal and air leakage value indicator

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



STATIFICATION OF STATOR PLATE LEAKAGE MODEL, LINE, MONTH AND
VENDOR WISE
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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 )

3c. Oil Seal



MECHANISM UNDERSTANDING OF STATOR PLATE LEAKAGE
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This figure shows the assembly of stator plate with crankcase and crankshaft including there child parts of
stator plate.



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
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SEALING SURFACES - STATOR PLATE AREA

- O ring and LCC interface

-Dil seal and crank shaft left interface
J€)| Mounting and LCC interface

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. OQ’ring and LCC ( left crak case ) interface.



Contribution of Sealing Surface FromApr12-Jun'2

e

POINT-C
48 Nos.

[5%)

i

B SEALING POINT-4 m5EALING POINT-B = SEALING POINT-C

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.



Contributing parts for Leakage From Stator Plate Area Model - Shine : -

Part Supplied from Remark

Crank Case

In-house Manufacturing Eliminated for

Left . (Receiving From M/c Shop) Supplier Difference

Crank Shaft

In-house Manufacturing Eliminated for
(Receiving From M/c Shop) Supplier Difference

Stator Plate Complete Stator
Assy. M/s. Nippon M/s. Denso Plate Assembly
Supplied

- Stator Plate
M/s. Nippon M/s. Denso Assembly Child Part

- Qil Seal
M/s. Nippon M/s. Denso Assembly Child Part

CHILD AARTS OF STRIOR PLATE
ASSEMBLY

- ORing
M/s. Nippon M/s. Denso Assembly Child Part

LCC and Crank Shaft are common parts & Stator Plate Assembly is received from two supplier

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 :

Qil
Seal

Cilse=lob 30/+0.10/+0.30
Thickness of Gil Seal 530.20

Oil Seal ID 17.90+0.30
Inner Dial 18.5%0.30

Qil Seal Cut and flazshes|

Shouldn't have cut and
flazhes

Extra Material in il
Sesl

Shouldn't have Extra
material at &il 5eal.

Greasing of il Seal

Greasing application
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Diameter 107+40.3

Thickness 240 07

Shouldn't have deep
parting lines, cut and
flashes

Parting Lines and Flashes
on O ring

Shouldn't have Extra

Extra Material at O ring . .
material at O ring

@@ el e e |

Ciling of O ring Ciling application




Stator
Plate

Mounting Holes(X2) 6.2+0.20

Position of Holes @ 6.2 [a] wer |~ ][]
Thickness 7.030.2

Outer Diameter 115/-0.36/0.71
O-Ring groove diameter |111.8/0.2

Thread[X2) MEX1.0

Extra material and dust |Shouldn't be available
Chamfer 0.5X45%

@ 115 Finish 12.5Ra

Appearance

Mo dent and damage
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@115 115+0.035 (1)
Ovalityin @ 115 0.011 @
CCL Chamfer 20° @
@ 115 Finish 12 5Ra @
Appearance Mo dent and damage @

19.00/-0.0.26/-0.007

Crank L= Mo dent and Damasge
EI"I E'H: Appearance




CONTRIBUTING DIAMETER COMPARISION:

- Din::i:;iun Specification Contributing Dimension comparison
tolerance (eitmer] M/s. Nippon(Leaked Engine) M/s. Nippon(OK Enging)
il Seal
hees il Sl OD 30/40.104030 30,23 30,19 u 30.21 30.24
- Thickness of |,
S 540.20 501 L.02 u .09 .06
i OilSel D [17.903030 17.74 17.79 g 17.81 17.84
' nner Dial | 1854030 18.65 18.64 @ 18.69 18.71 »,
Oil =zl Cut  |Shouldn't have cut .
ained Fhashes ained Fhashes . - U - — u
Foreizn Shouldn't hawe - .
a foreign Mat | foreign Mat )
tateral im0 |Fortizn mater oK 0K
Materal m 7 |Foregn a3 3| pilable | Available » A
ez Dl Seal. 5
SRS ST i e one oK oK W oK oK »
O ring Diamatar 107408 107.45 107.52 u 107.359 107.42 u
Thickness 22007 1.88 1.90 ® 1.94 1.95 W
Parting Lines | Shouldn't have
and Flashes on |desp parting fines, | Flazhes Flazhes i oK 0K u
1 r O ring cut and flashes
3 Foreizn Shouldn't hawe - .
. — a foreign Mat | foreign Mat i
 S— N [V B 0K oK
sl h (MmO st pvailable | Available v o
Diing of O Qifing Should be
Tne ione 0K oK u oK 0K u
Crank Shaft meter | 0000265
Digmats . 13,5859 13,987 u 13,987 13,5859 u
No dent and
Appearance Damase oK oK \J 0K 0K u

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.



Total 05 parameters were found out of specification

e DIF::E;:;IDH Specification Contributing Dimension comparison
tolerance (Urit-mem] M/s. Nippon|Leaked Enging) M/s. Nippon(CFK Engine)
Mounting
cl 631 6.29 6.34 6.30

Stator Plate ot 524020 ) J
Positionef LT 0.06 0.06 0.04 0.03
Holes @ 6.2 [l ser[A[s W/ ]
Thickness 70402 7.04~7.06 | 7.06~7.14 u 7.09~7.12 7.08~7.14 ;
Diuter 151038071 114.944 114,930 14,532~ 14.934~
Diamater oo 114,555 114.944 'NJ 14.948 14.949 U
O-Fing sroove i 111.640¢ | 111.530 111.720¢ 111.710¢ .
Fameter | LLEFOZ 111,650 | 111.690 S 111,740 111,730 W
Thessd(XZ]  [MEXLD oK oK ] oK oK
Foreign mat.  |Shouldn't be Foreign Foreign Lo

2 0K 0K
and dust avaiable mat/Chips | mat/Chips ‘I v
-"‘:::ff‘“ 05345 oK oK ] oK oK @
B 115 Fimich 1250 8.5Ra 7.2Ra @ 9.1Ra 8.6Ra =
Appearance E':T:::': i oK OK u 0K oK v
CCL B 115 115+0.035 115008 | 115.007 W 115.009 115.014
Ovaity in @ 0.007 0.006 0.007 0.009
118 0011 u u
D& 115 : oK oK oK oK i
Chamfar 0 "'0) \J
. 15,000
g ! 18.5991 18.939 13.936 18.987
#1200 0.026/0.007 S o
B115Fimich  |1250: 6.5Ra 7.2Ra [ 7.1Ra 6.9 Ra
Mo dent aind !

Appearance o oK OK W 0K oK -‘J

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

vk wnN e

Foreign material in oil seal.

Foreign material in o-ring.

Foreign material in stator plate .

Flashes in o ring in parting line

Thickness of o ring undersize.



STATOR PLATE O RING THICKNESS (t) SAMPLE POPULATION :- N=30 |Supplier : M/s. Nippon

Dim2.00+0.070 | 83 % uece

] L
o S S S

O-Ringthickness (1)

210.070
0j0 0 0 O 0|0
m'mi PRI FEE] R
I —————h 5 % % 5 § &l5 % § & gl % § § z|&
i s ! g o oo Elo oog e B BB EIERE
T EEEEET|EE 28 E[EE 28
LSL MEAN USL

O ring thickness is found lower than L5L

STATOR PLATE O RING GROOVE DIAMETER (d) SAMPLE POPULATION:- 'N=30 | Supplier : M/s. Nippon

[ Dim 111.8001-0.200 | Stator Piste gooie
diz 5 being
ma&intsined within the
Stator Plate O ring groove diald) spes.
111.8/0.2 111.8/0.2

¥ o o o 1]
El]e 8 €8 8 EB]E ® E E E|E

- - - - - -~ -~ - - -
Sl & = o8B gl=2 =2 =z = =z|=
Ej = X 1 1 JJ3i 1 I 1 1|E
= = = - - - - - - - -

= & B &8 :Blz 2 &®#2 3# &
L5L MEAN UsL

Mzintzined at Mean

)

83% of 0 ring found out of specification and Stator Plate O ring groove dia found with in specification
d

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.



5.N Component

o

name

Characteristic
s

Specification

Sketch

Observation

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

O Ring Parting line and flashes.
O Ring Contamination.

Stator Plate Contamination

O Riong Thickness.

1.) | Oil Seal Contamination | Foreign Material Foreign material
not allowed - in oil seal.

2.) |ORing Partinglinesand | Deep parting Flashes on Oring

Flashes lines and flashes

not allowed

3.) |ORing Contamination | Foreign material | Foreign material
not allowed ﬂ on O ring

4.) | Stator Plate | Centamination | Foreign material Foreign material
not allowed. = /Chips on stator

plate O ring
o groove.
5.) |ORing Thickness 2+0.07 o Found undersize.
.T.




TARGET SETTING:

Target Setting - Reductionin Engine Leakage from Stator Plate Area

0.50

0.45 |

0.40

0.35

0.20
0.15
010 0.05
0.00
Act.(11~12) After Improvement
Time span
W Act.(11712) M After Improvement

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



PLAN OF ACTION :

—
' ' . Plan ==> Actual et
SF.ND.E OPERATION ....... ...........
| TEM | Jun12 | July'l? | Aug'l2 | Augl2 | Sep'l2 | Oct'l2 | Now'l2 | Dec'l2 | Jan'13 | Feb'13 | Mar'13
1 ::‘,ﬁ:v |
\Analyzing the factors . : : — ;
Developing and | 5 Lo —
2 implementing oo et

Counter Measure |

Confirming ' :::'

Effectiveness

Standardizing and

' establishing control | I : . :}

In this | am showing my plan of action. | 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 :

Why-Why Analysis for foreign materialin Qil Seal and O ring :-

Phanomsanon VWHY -1 VWHY -2 VWHY -3 VWHY -4 VWHY -3 Countsrmsazsurs
Foreign Material Oil seal and O ring - Stator Plate Assembly
on Qil Sealand O are being and PD| is being done in
ring assembied in apen closed chamber,

area, exposedto | [
Envirenmental environmental
forsign particle and | foreign matenial,
dlISTE-Tr:kéfﬂ.ﬂ" Qi - - Assembled components
sealand U nng. | Packing bins of i being packedin
SR | S eicat poy pack
Azsembly is not plastic bins.
being coversd.
- Check point added in at
Foreign Material | Operator was not FD| Stage.
check point was  [aware about the [ > - Relay teaching has
not availablein PO irﬁpfamhn nl. besn done for the
Stage foreign material inspection of foreign
rnaterisl.
Process Flow of Stator Plate Assy. (Supplier : M/s. Nippon) | | | Py o Gans | P ey o e
O Fines
;:S;T;: Dispatch
E O Ring

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.

VWhy-Why Analysis for foreign materialichips on statorplate O ring groove :-

forsign material

Phenomenden WWHY -1 WHY -2 WWHY -3 WHY -4 WHY -5 Countermeasure
Packing bi - Packing bins cleaning
Chips sticks on the h::i ""’lm:_s:'e Packing bins are ) _t:r'rrjti'rrtm ___Err';:nr
stator plate from g lorsg not being cleaned » ,1{_, s -
. material and loose usage cycle.
Loose sluminum | the packing bins . regularhy.
chips stick on - - ~ -
Stator Flate O ring chips didn't Air cleaning process - ...clr.rpra_aaez air
; roovE. doesn't ensures cleaning for the remowval
Foreizn g cleaned from stator | F lem i s -
i i chips free Stator of leose chips on Stator
Material/Ch ipson E?E :;'::EDEW plate to the next —
Stator Plate O ring " |prosess
Sroove
= - Cheeck point addad.
Packing bin was Mo check point for
: . . - Relay teaching has
S the inspection of 2
et I:em.g |n5|:ect.ed Packed | be=n done for the
fr foreign n:latenal St inspection of foreign
before packing Msterial in packing bins at

FDl stage.

Process Flow of Stator Plate (Supplier:

'z, Nippon) |

Tusrning
and facing
oin CHNC

M

o
Tpping

ing &

=>c

Wity ~iky for Ga s otics | | Wiy Wiy dfor Outiiow

O finez
assembly

Dispatch

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.




Why-\WWhy Analysis for O ring thickness less :-

Phanomanon WWHY -1 WVWHY -2 WHY -3 Countsrmezsurs

O ring thickness Materizl run radius |Foreign particle Mould Cleaning and - Polishing/Cleaning dons
less is less in rmould. sticks on the Palishing is mat and frequency fiooed and
surface of mould | being done regularhy. being adhared.

Mould/Cavity , batch wiss

O ring thickness inspection started,

inspection was Meould/Ca vity wise
being done aftera |inspection was
specified time missing

duration

| | Wiy —tiy dor denamgcs Wiy Wiy dor datfiow

Process Flow of O Ring (Supplier : Mis. Nippon) |

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.



Why-Why Analysis for flasheson O ring :-

Phanomeanon WHY -1 VWHY -2 WHY -3 VWHY -4 Countsrmezsurns

FlashesonQOring. | Flashes didn't tear |0 ring parting line | Mould notches worn | Notch and tool Tool notches re-shaped
of f completahy. area thickness iz |out. maintenancs and its maintenance
maire. frequency not schedule fioed.

fizoed.

Magnifying glass
Oiprator was not provided for the visual
sble to detect minor inspection of O ring
flashes by naked
EyES.

Dre-flashing was
not being done
completehy

| | Wiy~ for Samamtics Wiy Wy dor Outfow

Process Flow of O Ring (Supplier . Mis. Mippon) |

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 :

Countermeasure of foreign material in Qil seal, O ring and Stator Plate : -

Assembly
of
Stator Plate

Stator plate assembly is now beingdonein
Closed Chamber

Emdronment
\ Faneign
Pamicles
- Assembly in {
Forzign Closed Chamber Forzign
Pamicles [Fantizies
Assembly
{In Closed Chamber) Emvironment
Faneign
Pamicles
Assembly in Closed Chamber ensures foreign particles away from Stator Plate }

By this figure | 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.



Countermeasure of foreign material in Oil seal, O ring and Stator Plate : -

Stator plate assembly in dedicated Poly Packed Plastic bins

Packing bins are not Poly Packed Poly Packed Plastic bins

[Poly‘thene cover added in Plastic packing bins to avoid foreign material sticking on Stator Plate]

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



Countermeasure of foreign _material/chips on stator plate O ring groove : -

-

PACKING BIN DIDN'T CLEANED
AFTER EACH CYCLE

AFTER |

Packing bin cleaning
After each cycle

Packing bin
cleaning
After each cycle

Customer
HMISI

N

BIM CLEANMING CYCLE

W

‘_'-;-'B'_”} L | stator Pl
Bin Cleaning ;tlean'lrg"—’ Pi:;_rra' r |=| Dispatch
(After each cycle) = r-i

-

Bin cleaning is being done after each cycle in order to keep foreign material away from Stator Plate Assy. ]

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.



Countermeasure of foreign material/chips on stator plate O ring groove : -

- . . . . e
Online air cleaning of Stator Plate after machining with

Air Cleaning

compressed air
200% visual inspection started

of Stator Plate

PROCESS FLOW : BEFORE

) Mo inzpection
Air Air Either OK or NG
Cleaning " Cleaning

PROCESS FLOW : AFTER

[

Online aircleaning
(Cleaning by compressed air)

ol ! Ok
Air > Air
Cleaning 2 z Cleaning g

Mext Process

[ Online air cleaning method improved. 200% visual insp. has been started for checking of Stator Plate cleaning ]

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.



OPL and relay teaching done to avoid extra material in Stator Plate Assembly

OPL for inspection of Extra Material Quality Alert Displayed at Bin Cleaning area
@ = | ONE POINT LESSON —
QPERATION Sttty ¢oi 00 turmng PRODUCTS STATON CO%

LAILGRE | ROQTCAUSE | SONIRC METHOO U TY PROBLEM 4

- - . DATY ¢
VCOEL PLATE

CHIFS ON CONMPONENT

sy Ty ot 1 T arw —3pah) wng faa |1 ) 9w @) faw
sfre war 0t wrn e

CUSTOMER COMPLAINT MISTORY

- NATURE OF COMPLANY MVLXATION |08t OF COMmA NT | CORMCTIVE ACTION

1 Y e o & . " - —w . e

INITIATED WY ¢
PROO, TEAM QA TEAM

[ OPL and relay teaching to avoid extra material in Stator Plate Assembly J

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.



Countermeasure of O ring thickness less : -

O Ring Injection Moulding Machine
Polishing/Cleaning and tool notches re-shaped

ACTIONS -

1. Flashrestgroove cleaned and polishedto maintain material run radius.
2. Tooland its notches re-shapedto cutaway the flashes from Oring.

3. Batch/Mould/Cavity wise inspection startedto monitorthe parameters
within specifications.

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.



Countermeasure of flashes on Oring : -

O Ring- BEFORE ORing- AFTER Tool maintenance Schedule

Relay teaching

FLASHES ON O RING NO FLASHES ON O RING

[ Tool maintenance schedule has been made and relay teaching done to detect and control the process ]
conditions

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.



Countermeasure of flashes on Oring : -

Visual
Inspection

Visual inspection of O Ring by
Magnifying Glass

of O Ring
AFTER
BEFORE A A\
- i 'l.'.l'.
- { 1)
[ Magnifying || ] Defection Lol
\ Glass I i il
= ' i Magnifying Glass
Deftection Lewel e \
By i - % /.'
Maked eyes e f,f";
et W
E DETECTION LEVEL %
10
Inspection 5 2
(by Magnifying plass) 0
BEFORE AFTER

Magnifying Glass is being used for the inspection of O ring to increase the detection level

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



Summary of Countermeasures for Engine leakage from Stator Plate Area :-
Phenomenon Root Cause Countermeasure Status
Foreign Material | 0il seal and O ring are being assembled inopen ares,  |-Stator Plate Assembly and PD will now being done in closed
g" rﬁ; Seal and exposad toenvironmental forsign material. chambser
Packing bins of Stator Plate Assembhy is not being -Assambled components would be Packed in dedicsted poly
coverad properhy pack plastic bins u
Orperator was not sware sbout the inspection of forsign |- Check point sdded in at PO Stage.
material - Relsy teaching has bean done for the inspaction of forzign
Msterisl.
Farzign Packing bins are not being cleansd regularhy. - Packing bins clesning system started after esch usage cycle.
Material'Chips
on Stator Plste | &I cleaning procsss dossn't ensures chips fres Stator -Compressad air cleaning for the remowal of loose chips on
O ring groowe plate to the next process Stator Plate until the plate is completehy cleansd )
Mo check point for the inspection of Packed components  |-Check point sdded. v
for foreign matenl -Relsy tezching has bean done for the inspaction of forzign
Msterial in packing bins at PO stage.
D ring thickness -Polishing/Cleaning done and frequency foed and being
less Mould Cleaning and Polishing is not being done regularhy. |s3dhared.
Mould/Cavity wise inspaction was missing -Mould/Cavity , batch wise inspection started. u
FlaEhE on 2 Motch and tool maintenance frequency not fixed. -Tool notches re-shaped and its maintenance schedule fied,
ring. - )
Operstor was not sble to detect minor loose flashes by | pagnifying glass provided for the visusl inspection of O ring o
naked eyes.

CONFIRMING EFFECTIVENESS:

Effectiveness of : Model Shine = After Implementing the Countermeasures

D=c'12 q

STATOR PLATE LEAKAGE —SHIME - (in 5} (‘(ﬂﬁ
05 Imiprowvement by
038 Dec'i2
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After taking these countermeasure we achieved 55% of improvement till the end of Dec’12.

PROJECT STARTING

SUFOR PLATE REWORK |Shing] -
§>F'F'L ER CONTRIEUTION - Apr'12un'12

/" DENSD,

116 Nos.,
|11%)

Total
1069 Nos.

HIFPON,
953 Mos.,

(B8 /

Nippon is still
contributing

84 % of the

defects after
implementing
the
countermeasures

AFTER COUNTERMEASURE
IMPLEMENTATION

=
STUTOR PLATE REWORK |Shine| - <r
SUPPLIER CONTRIBLTION - DEC12

/— DEND,

28 Nas,
|16%)

Total
176 Mos.

KIFRON,
148 o=,

|Ba%) /

Leakage reduced by 55% in Model Shine afterimplementing the countermeasures (Dec’12) yetthe
contribution of Nippon is still 84%. So further analysis need to be done.

Leakage reduced by 55% in model shine after implementing the countermeasure ( Dec’l2 ) yet the

contribution of Nippon is still 84%.

So further analysis is required to achieve zero defect.



ANALYSING THE FACTOR:

BREAK UP OF 148 Nos. LEAKGAE ENGINES IN SUPPLIER M/s NIPPON BASED OMN SEALING SURFACES

Contributionof Sealing Surfacein Dec'12
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I8l 0il seal and crank shaft left interface
jgd Mounting and LCC interface

c
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A
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EEEERRT]

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:

LCC DA (D)

O RING GROOVE DiA :'j;l
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EFFECTIVE SEALING DIA (D1] IN M/s. NIPPON AND M/s. DENSO BASED ON SAMPLE POPULATION TREND :-
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Stator Plate effective sealing dia{D1)

Supplier M/s. Nippon - 26% sample populionfound between Mean & USL, it confirms minimum sealing
Supplier M/s. Denso - 97% sample population found between Mean & USL, it confirms maximum sealing

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.




Contributing Dimension comparison in both vendors

DImenst | Specificati For sealing Surface (A)
Part on Wi an
t”'EE'“': oeit-mi M/s. Nippon M/s. Nippon M/s. Denso
edked Engine ngine ngine
[Leaked E ] (OK E | (OK E |
O ring
Diameter |107+0.E 107.45 107.52 \) 107.44 107.50 u 107.41 107.38 u
Thickness [2H0.07 1.98 2.01 2.01 2.00 2.02 2,00
L ) o/
Stator Plate |o-ing DIFFERENCE IN THE DIMENSION RANGE
sroove 111 B/~02 111.630 111640~ y 111,730 | 111,740~ 111.7407 | 111.750~
diameter 111.640 |111.660 \J 111.7e0 | 111.770 111.750 111.770 !
Dhuster 1154036~ 114,942 114,928 114,943 | 114,927 ) 14.942~ 14.937~
Diameter  |0.71 114,951 | 114,939 \) 114,950 | 114,937 bt 14,549 14,945 \-J
LCC
@115 115401035 115,003 | 115.007 \) 115,007 | 115.006 u 115,009 115.014 u
i";-r:'l"*‘ Chwality: in 0.007 | 0.006 0.004 | 0.008 0.007 0.009
ey ¥ oo : . : : : :
e Trests  (B11s ) ) '-.h)
- -
D 113 .
Chamfar 207 O OK u OK OK u OK OK u

range of Stator Plate O ring Groove Dia. in Leaked and OK engine

All contributing parameters found within specification & the difference ohserved between the

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.
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O ring diameter ic found lower than L 3L O ring diameter is being maintained at mean

Mo Major Observation in O Ring Thickness in both the supplier
In Stator Plate O ring Groove Dia. 52% Population of M/s Nippon Lying between Mean & USL




5. Developing & Implementing Countermeasures 5.1 Develop Countermeasures

{ M/s. Nippon (Supplier) visit done to study the capability of machine for Stator Plate O ring groove diameter ]

111.8-0.2

[ M/s. NIPPON — SUPPLIER VISIT [ Gauge to check groove dia || MOM with Supplier |

Stator Plate Groove diameter turning and facing on CNC Machine |

;L\l&—'"'—

>

Supplier M/s. Nippon is having two production lines in which two CNC turning machines are there,
We did the capability study for these machines.




Short Term Process Capability Study pfw Turning M/C-For Groove diameter 111.80-0.2
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Long Term Process Capability Study of CNC Turning M/C-For Groove diameter 111.80-0.2

Control Chart For Stator Plate Geoose Diameter (11 1L.80-0,2) : M/C-1 Process Stability S1udy | Groowe Dia(ll1.8-0,2) = MC-1
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[Fur‘ther actions : 3 Lots of 10,000 Pieces was demanded from M/s. Nippon having groove dia between Mean and USL
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This trial confirms that keeping Stator Plate O ring groove dia(d) at upperside

(between mean and USL) confirms maximum sealing in engine from stator plate area.




[ Drawing change request raised to maintain the O Ring Groove dia between mean and USL

BEFORE AFTER
) —> @3111.8-0.2 @ 111.8-0.1

Tolerance (-0.2) Tolerance (-0.1)

(o)
e A 111802

Approval Reports -
of Trial Lots »

DCR raised to change Stator Plate O ring groove dia from 111.8-0.2t0 111.8-0.1
The Tolerance Bend has to maintained by -0.1mm at both the supplier end




CONFIRM EFFECTIVENESS: RESULT CONFIRMATION

Effectiveness of : Model SHIMNE = by May'13

STATOR PLATE LEAKAGE —MODEL SHINE
a5 —
55%
a4 } DEE 0.34 Improvement by 93 %
""--.___\'“ 032 Many"13 Improvement by
.03 T — +— 0.28 5) May'13
: ~oxo %2 |7 @
= 0.2 " _H - _D.JE 0.14 o
[ L J
a1l R -
W I T 0.03
Q1 (12~13) Jul Aug Sep Oct Mow Dec Jan13 Feb Mar Apr May'l3

Results are favorable afterimplementing the countermeasures. 93% improvement
achieved and defect is reaching towards zero.




STANDARDIZING & ESTABLISHING CONTROL:

Before Countermeasure

Procedure ofstalorplate fimentis not
completelydeﬁned S0P

After Countermeasure

Stator Plate ﬁhnentprocedureisdeﬁned in
detal at microlevel SEP-

et ) LT
STANDARD OPERATIVG PROCEDURE - SN
'..1 .o | W A

LA I

wion = SR

| Rl il Mhapans - - et st
WIS . - e —
e - -
-
AR
- et - e
aan BCERRE A -
h s S |y L B N e
- gy W oy - — — 4 -
— - —_— -
L —
AN St et e o -
W - - — -
W — —
A - - L e
- e - A - ———-
" -t
—
- — - - - -
— - —

~ - e R - o - -
- N .
- -

| - " - - e
.- - p— - — ) -
-
- Ll o b L1 LA L]
no e m
——— \( 1 - —
- - et o ey s | g |

LA LL)

T ek plte ot Pt o ok By g o el O ol e shochd b frow o O el Dmage
g ok A et
B e
STANDARD OPERATING PROCEDURE §—
B
U A | O |
| -ah I : : -—— ! -he
| My P o0 oy Epe—
U L] : A
- - — g
R L ] Rl I E A ¥y
e T R e -
e ae —
- — - - - [P TR —
. it - -
-~ - R
. - — -
—
B A e e —
-
-y
e ——— - - e d
- RaLESl
——— —— - S ——— -
Keaand Rl
et — - [ P T yeye—
—t
'™ - rrwem - —
T
- ¢
- \ "t g “ | b —
—— - | —
-
------------- e
----------- M b
o iy eowremin
A e .
—

Detailed micro level SOP with8 sub steps for
stator plate fitment s introduced




Countermeasure conformation and adherence standards -
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Countermeasure conformation and adherence standards :-
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